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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHoi pabodeil mporpaMmbl BocniuTaHusi 1 Konuenuuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii ~ dDenmepainnu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y49eOHOTO TpeaMeTa ¢ y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEHM  OOydaronIuxcs.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kxypca (u3ukd yriayOJaEHHOTO YPOBHS IO3BOJIIET PEaIM30BATh
3a/1a4u MPOPECCUOHAILHON OpHEHTAINH, HAIPABICHO HA CO3/IaHHME YCIOBUHU IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3KUKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mnporpamme 1o QusNKe ONPENeNAIOTCS TUTAHHPYEMBIE PE3yJIbTaTh
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Jyisi pa3paOOTKH TpeOOBaHUN K JIMUHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOINXCS, OCBOMBIIHMX
nporpaMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma no pu3Mke BKIIOYACT:

IUTAaHUPYEMBIC pPe3yJIbTaThl OCBOCHHMS Kypca (QU3MKKM Ha yriayOiaEéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI 110 T0/1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITOJI30BaHa YUYNUTEIAMU (DU3UKHU JISI COCTABIICHUS CBOUX PabOYHMX IIPOTpPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIICH M
MPEIOCTABIIICT BO3MOXHOCTH JUJISI peau3allMi  Pa3IMIHBIX METOJIUYECKHUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
coxpaHeHUs 00s13aTEHPHON YaCTH COJIEPKaHMs Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cHCTEMOOOpa3yIouii
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 ONpEeNeIuIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN NMPUMEHSTHh HAyYHBIN
METO/]I IO3HAHUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUH C HEH KypC SIBISIETCSI 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 (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoaracT MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkM ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

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

Hoea »3konocuzayuu peanusyeTcs NOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUW M TEXHOJIOTUM, a Takke OOCYKIEHUs
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl HAa UCMOIB30BAHUHM CAMOCTOSITEIBHOTO KCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTukyma. [Ipyu 3TOM BO3MOKHBI
nBa crocoba peanu3auuyd (GU3MUECKOro TMpakTUKyma. B mepBoMm ciyuae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpauus padoT NpPaKkTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJSATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon padotamu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOZCTBY CBEPHYTOT0, 0000IIEHHOTO BHIa O€3 MOLIArOBOM UHCTPYKITHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
7a00paTOPHBIX pabOT M MpaKTUKyMa IpPECTaBiICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
YY4aCTHHKaMU 00pa30oBaTEIbHOrO Mpoliecca UCX0d U3 OCOOEHHOCTEN MOYyPOYHOTrO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OIBITOB IO MMPOBEPKE NMPEIOKEHHBIX TUIIOTES.

bonpioe BHUMaHUE YAENAETCA PEUIEHUI0 PAcYETHBIX M KAuE€CTBEHHBIX
3anay. Ilpu 3TOM AJ1g pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3aJa4d C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSTh
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzenia Kypca, Tak U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3nenioB. [ kayecTBEHHBIX 3a/1a4
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAeNnu AJis CUTYaluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKKM JOMHKHO OBITH HEOOXOIMMOE
JabopaTtopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme I0
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXXe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMmoHCTpanoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, JOMIUPHUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB U 00€CledrBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U LHUQPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO NPHUPOABI, Pa3BUTHE HX HHTEIUICKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMHpOBaHKME HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHsS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

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

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

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

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3MKU Ha YpOBHE CpeHEro o01ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHNHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS AJIS1 OOBSICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
dusznyeckoil Mozenu, aJeKBaTHOM YCJOBHMSM 3aJayd, B TOM YHCJIE 3a4ay
WHKXEHEPHOIO XapaKTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUSA M IPOBEACHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodhecCuoHaTbHOM AeATENbHOCTH, CBA3aHHON
¢ (PU3UKOMH.

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

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenymaraemeiii B mporpamMme 10 (U3MKE TMepedeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. HayuHnblii MeTO NO3HAHUSA PUPOIBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa 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, KOMITBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

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

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIOTHO TBEPIOE TENO, HACAIbHAS KUAKOCTh, HIACAIBbHBIA Ta3, TOYCYHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbl €ro MpuMeHUMOocTU. DPusnveckas
TEOpHs.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

W3mepenne cuiibl TOKa M HaOpsDKEHWs B LEMNU IOCTOSIHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nsmepeHus
(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.

[lepemerienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUAIbLHON TOUKH OT BPEMEHU U MX
rpaduky.

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



KpuBonnHeitHoe  nBMKEHUE. J[BMKEHHME  MaTepuaJbHOM TOYKHA 11O
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApSANIOB, LIEMHBIE, MIECTEpEHYATBIE M PEMEHHBIE NEpeAayd,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

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

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriI0BOl CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C LETbIO ONpEeCHUsS MTHOBEHHOM
CKOPOCTH.

N3mepenue ycKOpeHus MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABMXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

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

W3yyenune nABWKEHHS Tela, OpOIIEHHOTO0 ToOpu3oHTaidbHO. [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 TEpHOJIa OOpalIeHHs] KOHMYECKOTO MasSTHHKA
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. [IpuHuun cynepro3uiny CuJl.

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 IUIAHETBI U OT Teorpaduueckoil IMHPOTHL. J[BUXKeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

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

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 HEMHEPLIMATIBHOW 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 TAJCHHH.

[{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 [IBH)KEHHUSI Opycka IIo
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.



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

V3ydyeHne OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBuCHUMOCTH 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.

YcroliunBoe, HeycToiuMBOE, O€3pa3InYHOE paBHOBECHUE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEJIbHBIA KpaH, peIETYaThie KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HUccnenoBanne 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 TOUKH, CHCTEMBI MaTEPUAIBHBIX TOUEK. L{eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

VMnysibe CHITBI M U3MEHEHHUE UMITYJIbCA TEJIA.

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 HENOTEHUMANbHbIE CHWIIBL. [loTEeHUMANbHAS HHEPTHS.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO IIapa (BHyTpH M BHeE miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThbsi KOCMHYECKasE CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

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

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

M3mepeHre MOLHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHUN PabOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JICVICTBUM Ha TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY ITYTH.

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

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3mepeHrne KHHETHYECKOM YHEPTUH TEJIA 10 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. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JIBW)KCHUST WM B3aMMOJICHMCTBUS YACTHUI] BelleCcTBA. MoJennm CTpOEHHs Tra3oB,
KUJKOCTEW U TBEPIBIX TeNl M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



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

TenmoBoe paBHOBecue. TemmepaTypa U crocoObl e€ um3mepenus. Illkana
temneparyp Llenscust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JIBIXKEHUSI MOJIEKYJT HJI€AIbHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

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

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

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

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

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKONW CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIIepaTypbl. BelpakeHue sl BHyTPEHHEH SHEPTUU OJHOATOMHOTO MACAIBHOIO
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 Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemioTa CropaHus
tornuBa. Pacuér KoauuecTBa TemuoThl npu  Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU 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 NepeJaTh TEIIOTY OT OoJiee XOJIOAHOrO Teja K 0ojiee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAIOLIEH CPEe.IbI.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEINIOBOTO HAcOCa, YTUIIM3AIUs OMOOPTraHMYECKOTrO TOILTUBA IS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJECUCTBUS H
TEMIEPATYPhbl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjeHcanus. Mcmapenue u KureHue. YIelbHas
TEIJIOTa MapooOpa3oBaHUs.

HacepimieHHble ¥ HeHachblnleHHbIE Mapbl. KauecTBeHHass 3aBUCUMOCTH
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. Kpucrammmueckue nu amop(Hble Tena. AHU30TPONHS CBOWMCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

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

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Kod(p(UUUEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA M 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 HEHbFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX ITApPOB.

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. JaekTpoauHamMuka.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOJIHHUKHU.
OneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsaa.

B3aumoperictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMaNnbHOCTh ANEKTPOCTATUYECKOTO TOJiA. Pa3HOCTh MOTEHIMANIOB U
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOTO NOJIis. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHIUAJIOB I 3JIEKTPOCTATUYECKOrOo ToJis (KaKk OJHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[TpuHIUT Cyneprno3uLMK SJIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. Ilose paBHOMEpPHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIIUAIbHBIX TOBEPXHOCTEH.

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

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHULIAEMOCTb BELIECTBA.



Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOE COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TIOJIE.

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

Hemoncmpauyuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

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

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

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

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) 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 BENIECTBA.

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



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

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

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJHOM (3aMKHYTOM) OJJICKTPUYECKOW I1enmu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IIICKTPUUECKON SHEPTHUU.

Hemoncmpauyuu.

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBJIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HUCTOYHHKA TOKa
OT CWJIBI TOKA B IICTH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHMUSI.

YBenuueHue npejesna u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CHWJIBI TOKA B IICTH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

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



DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

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

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAs TUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUITBI cCaMOCTOSTENBHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMmIbl, JJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAS] 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.

HaGmronenne amexTpoimsa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U [UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3NMYeCKuX BEIUYHMH, TPOBEPKA NPEIJIOKECHHBIX THMOTe3 (BBIOOp u3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax  «YUEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro 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, TUIIOTe3a, (PU3MYECKass BEIUYUHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1a00paTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanuueckoe IBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3aluusg OHOOPraHMYECKOro TOIUIMBAa JUIS BBIPAOOTKH  «TEIJIOBOW» H
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HAHOMATEpHAJIOB, TEIIOBbIE
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 JIBUKEHUW C HCIOJb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYrHE€), JBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. daekTpoauHamMuKa.

Tema 4. Maznummnoe none.

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

MarnuTHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSMOIo MPOBOJHHUKA, KATYIIKH 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 1noje B BeuiectBe. DeppoMarHeTuky, napa- U IUaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

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

Kaptuna  7uHHMA  WMHAYKOMM ~ MardHATHOTO  IIOJISL  IIOJIOCOBOTO M
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.

[evictBrue cumel JIopeH11a Ha HOHBI AJIEKTPOJIUTA.

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. InexkmpomazHumuas UHOYKYuA.

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], 3aIMUTa OT JIEKTPU3ALMH TEJI NPHU ABHKEHUU B MArHUTHOM I10JI€
3eMuIH.

Hemoncmpauuu.

HabGntonenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHATHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIUH.

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

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

OnpeneneHue MHIYKIMY BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

AmMmutyna u ¢asza konebOaHui. CBsI3b aMIUIMTYJbl KOJEOAHUI HCXOJHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrota konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux kKojaebanusx. BeiHyX/1eHHbIE KOJeObaHus. 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.

HabGnronenne He3aBUCUMOCTH TIEPHOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTHU OT
aAMILUTATY/IBI.

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

HccnenoBanne koyieOaHWW Tpy3a Ha MACCHBHOM TPYXKHHE C IIENBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

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

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanuie yObIBaHUS! aMIUTUTY/IbI 3aTYXAIOIIKUX KOJICOAHUIA.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
NEHCTBYIOLEE 3HAUYEHHWE CHUJIBI TOKAa W HANpSOKEHUS IpH pa3iudHoil 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, mepemaya U MOTpeOIeHUE
AIEKTPUYECKON SHEPTUH.

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

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JIUHUU JJIEKTpoIepeaay.

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 U KOHJIEHCATOpA.

YCTpoiicTBO 1 IPUHITUTT ACHCTBUS TpaHChOpMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

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
POJOJIbHBIE BOJNHBL lleproa, CKOpOCTh pacnpoCTpaHEHUsT W JJIMHA BOJHBI
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMIeHHE, MUHTepPEpeHLUs U
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

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

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

[IpuHIMIIBI pagUOCBA3H U TeNEBUAEHUA. Paguosokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl.

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

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiny MEXaHUIECKUX BOJH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

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

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, Judpakiuus, uHTepdepeHus.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIl HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCOIOTHBINA MOKa3aTeIh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 Ipa”ully paszenna IByX ONTUYECKUX CPEeNl.

Xox nyueit B mpusme. [ucnepcusi cBera. CioxHBIA cocTaB 0eloro cperta.
IBerT.

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpPUYECKON JIMH3bI OT €€ TeOMETPUU M OTHOCHUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonsapu3zanus ceera.

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

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nojHOro BHyTPEHHETo oTpakeHus. Mojienb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IUIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

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

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 INIOCKOTO 3epKaJla U JIMH3HI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINN JIa3epPHOTO U3IYYCHHS Ha IBYX IEIISX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

['paHnibl NPUMEHUMOCTH  KJIACCUYECKOW  MexaHuku.  [locrymnarsl
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

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

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIIbI. DHEPTHUs
MIOKOSI.



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

VYyeHndyeckui SKCIIEpUMEHT, J1a00paTOpHbIe padOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIUIOBOE M3JIydeHUE (M3JIydyeHHE aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

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

JaBnenne cBera (B YAaCTHOCTH, JaBJICHHE CBeTa Ha abCOIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo 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 351eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eiizenbepra.

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

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

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

Tema 2. @u3zuka amoma.

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

[Toctynarel bopa. U3nydyenue u norjiomeHue GOTOHOB MPHU MEPEX0Jie aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpoHCTBA M TEXHOJOTHYECKUE MPOLECCHI: CIEKTPaIbHbII
aHanu3 (CIEeKTPOCKOI), 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, nadopamopnsie padomuol, nPpAKMUKYM.

Habronenue TMHeHyaToro CexTpa.

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.

PanuoaktuBHOCTh. Alnbda-pacnajg. DJNEKTPOHHBIM M TO3WTPOHHBIN Oera-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIErO H3JIy4eHHUs. BiusHuE paJnoakTHBHOCTH HA JKUBBIE
opranu3mbl. EcrectBeHHbIi PoH n3inydenus. Jlozumerpusi.

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

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOr0 TEPMOSAEPHOTO CHHTE3A. OKOJOTHMYECKHE ACHEKTHI Pa3BUTHSA
AIEPHON IHEPIETUKMU.

Mertozapl peructpalvy U UCCIIEI0BAHUS JIEMEHTAPHBIX YACTHII.

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

@uzuka 3a npexaenamu CrtaHgapTHOM Moaenu. TEéMHas Martepus U TEMHas
DHEPIusl.

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAas ToMorpadus.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPO(PU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJICCKOIIBI, PAANOTEIIECKOITBI, BHEATMOC(EpHAs aCTPOHOMUS.

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

ConHeuHas cucrema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl IJIAaBHOW MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpeHHEEe CTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBuxkeHue CoiHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

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

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEepHOro MoJIylIapusi 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 TaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHull MOrPeIIHOCTEM.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYCHUYECKUH  AKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBD, «OCHOBBI CIIEHHAIBHON TEOPUHM OTHOCUTENBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MHUpa, 3HAYCHHE ONMUCATEIIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN 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 noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHO20
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: pEWICHUE CUCTEMBl ypaBHEHUW. TpUTOHOMETPUYECKUE
(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 TUIOMIAIU TIIIOCKUX GUryp u o0beéMa Tel.

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3BYyKOBasi JMArHOCTMKAa B MEIWLIMHE, ONTUYECKHE SBJIEHUS B >KUBOU
IPUPOJE.

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

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

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBYU-meub, yiIbTpa3ByKOBas JUArHOCTUKA B TEXHUKE,



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 CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCIIMPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HUIMH  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTU COBMECTHYIO JAESATEIbHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3aluu;

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

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaXJaHCKON WUJIECHTUYHOCTH,
MaTpUOTU3MA;

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

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOr0 MOBEICHMUS;

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 DOCTETHUYECKOE OTHOIICHHWE K MHPY, BKJIKOYAsA OCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oymymiel mpodeccuu u peaan30BbIBATh 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
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

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

pacUIMpEeHHE ONBITA JEATEIBHOCTH SKOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

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

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO 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 U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTH (PU3HMKH, CIIOCOOHOCTBIO W 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 TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (PU3UKHU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TOAXO0IbI M PEIICHHUS;
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,
aHaJlIW3, CUCTEMATHU3ALMI0 M HHTEPOpPETAlMI0 HUHPOPMALMH Pa3IUYHbIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(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, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEJCTABICHUS U BU3YaTU3ALIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHWE Ha YpokKaXx (U3MKM U BO BHE-ypPOUYHOMH
NEATEIbHOCTH;

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

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
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
NEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOIO0 y4aCcTHHUKA KOMaHIbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyalUsiX,  MNpOSBIATH  TBOPYECTBO U  BOOOpakeHHE,  OBIThH
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIISATh MO3HABATENIbHYIO  JCSTENbHOCTh 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;

pacmiupsaTh ~paMKd ~ ydyeOHOro TmpeaMeTra Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

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 PE3YJIbTATOB LIEISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

IMPUHUMATH Ce0s1, TOHUMAasi 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
buzuKke U1 YpOBHS CpEIHEro oOOIero oOpa3oBaHUS Y OOydYaroIIUXCs

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

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

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

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

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 YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (DU3UKHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHSL NPUMEHUMOCTH MoOAENed (U3UYECKUX Tel U
IPOLECCOB (SBJICHUI): HHEpLUMalbHAas cHUCTeMa OTCYETA, aOCOIIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJICIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXaHMYECKHE IPOLIECChl U SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHusa [amunes Uit CKOPOCTHM M IepeMelieHus,
3akoHbl HplOTOHA, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI pAaBHOBECHS TBEPAOro Teia), MPU HSTOM HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TPEThEero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS MWMIYyJbca 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 BEILIECTBA CO CpPEOHEW KHUHETHYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH



COXpaHEHUs! PHEPTUU B TEIUIOBBIX MPOIECCax), MPU 3TOM HCHOJb30BaTh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOW nemnu, 3akoH J[xoynsa—JleHna,
npaBuia Kupxroda, 3akonsr dapajes a1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHIMAJIbHAs JSHEPrUsi, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpEHUE, Cuja TSKECTH, CHiA YHPYTrOCTH, CUjla TPEHHS, MOILIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€éil BONMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyrol aedopmManud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpsHKEHHOCTh TOJII TOYEYHOTO 3apsja WM 3apsDKEHHOro Iapa B
BAKYyM€ W B JHDJICKTPUKE, NOTEHIMAT SJIEKTPOCTATUYECKOTO TOJIS,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalnpspDKEHWE, MOIIHOCTh TOKa, JJIEKTpUYECKass €EMKOCTb IJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE ydacTKa ILEMUA C MNOCIEAOBATEIBHBIM M
MapaJJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIEKTPUUECKOTO TOJIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBH)KCHUE YaCTUI[ BEUIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBUkeHUe, nudpdy3us, UcCIapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAIIPAaBICHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALNS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
JIpyrol C  HCHOJB30BAHMEM  TPSAMBIX  W3MEPEHUH, TIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl TMOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPAPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOJIBI [0 Pe3yJibTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEpPEHHUS (U3MYECKUX BEIMYMH, IMPU STOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: MIIAaHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHATU3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydueOHOro »HKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IIPOEKTHOM JEATEIBHOCTU C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nYeCKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYJbI, 3aKOHBbl, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoOBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAJM3UPOBATh PE3YyJIbTaThl W KOPPEKTHPOBATH METOMAbI PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YyJIbTAaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJICHUI C ONIOPOIl HAa N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

NPUBOAUTHh TMPUMEPHI BKJIAJa POCCUUCKMX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAIEHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSITh pa3lInuHbIe CIOCOOBbl padoThl ¢ MHpopManuen (Guznueckoro
COJlep)KaHUsl C MCIOJb30BAaHUEM COBPEMEHHBIX HMHGOPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UpOBaTh  MOJIydaemMylo  uWHpoOpmanmuio W OICHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENBCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIFHO PACTIPEAesiTh ACITeIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro 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 HAy4YHOW KapTHHE MHpa, POJb ACTPOHOMHUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOAUHAMUKH, CHEUUAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuky, poib (puszudyeckoit Teopur B (GOPMHUPOBAHUU TPEACTABICHUIN O
bu3nYecKoil KapTUHE MHUPA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IE;
pazivyath YCJIOBUS MNPUMEHUMOCTH Mojeled (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJie0aTeIbHbIH KOHTYpP, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOTO siJipa U
KBAHTOBOM MOJICIU CBETA;

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



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOLECCHl 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 DJEKTPUYECKONM IEMU 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 U BTOpoM mocrynaTel bopa, npuHLUI
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 OIS, MOTEHIMAN 3JIEKTPOCTATHIECKOTO
NOJII, PAa3HOCTh TMOTEHLHAIOB, JJIEKTPOABIKYINAs CHJIA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEJSITUBHUCTCKUN HUMITYJIbC, IIOJIHAs SHEPIHs,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHIIBI, PHEPrUsi W HUMIIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAsI MHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHIIHs
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmamabi
Aaqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONPENENATh HaIPaBICHUE WHIAYKLIWW MArHATHOTO TOJII NMPOBOJAHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

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

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJIA aHalM3a ©W  OOBSACHEHHS (U3WYSCKUX IPOIIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, NpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM  3aBUCHUMOCTH



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

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIJI0KEHHON
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAThl (PU3NYECKUX TEOPHd
IpPU HUCIIOJIB30BAHUM MAaTeMaTUYECKUX METOJOB PpELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peuiaTh KayeCTBEHHbIE 3a7auM, TpeOyrollre MPUMEHEHUs 3HAHUN 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 (GU3UYECKUE SIBJICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYyKU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTIOIB30BAHNM, @ TAK)KE€ Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKEHHIM



HAyKM MW TEXHOJIOTHMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHbIe CIOCOOBI padoThl ¢ MH(popManmen (Guznyeckoro
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHbBIE WH(MOPMAIIMOHHbBIE
TEXHOJIOTUU JUIS TIOMCKAa, TepepaboTKH M MpeabsBiICHUS y4eOHOW U
Hay4YHO-TIOMYJISIPHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uH(OpMAIUH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBaTh  MOJNIydaeMyr  uWH(poOpMmamuio W OIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOINIUXCS 3HAHWUW, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIIUU;

MPOSIBIISIT OpraHu3alMOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKIX PAbOT;

paboTath B TpYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIFHO PACIPENEIATh AesTEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHUBATH BKJAJ KaXKIOTO W3
YY9aCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEpIOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTtHble cocTosiHUS BeniecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJICPYKAHHS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Koutpoaphbie  Ipakruieckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThbI padoTbI pecypenI

Ouznka — pyHIaMeHTalbHas HAayKa O 1

npupojie

Hayunblii MeTO O3HAHUS U METO/IbI 1

uccieoBaHus PU3NYECKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3Hanus npupoasl. Habmonenne u 1

IKCIIEPUMEHT B (PU3UKE

CnocoObl u3mepeHus: pU3NYECKUX BEIINUYUH 1

AOCOmI0OTHAs U OTHOCUTEIbHAS

MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1

BEJIMYUH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢busuky B GOopMUPOBAHUU COBPEMEHHOM 1

Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU

JIeATEeTbHOCTH JIIOAEH

Mexanundeckoe aBmkeHne. CucreMa

orcyeTa. OTHOCUTEIHLHOCTh MEXAHUYECKOTO 1

newkenust. [Ipsmast u oOpaTHast 3a1a9n

MEXaHUKH

Pannyc-BekTop MaTepHaIBHON TOYKH, €TO 1

MIPOEKIIMU Ha OCH KoopAauHaT. Tpaekropusi.




[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHUS

Ciio)keHue nepeMeIeHH U CKOPOCTEH.
Pentenue 3anau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

dusnueckuil npakTukyM. JlabopatopHas
pabora Nel no teme "M3mepenue
YCKOPEHMS IIPU NPSAMOJIUHEHHOM
PaBHOYCKOPEHHOM JBHXEHUH I10
HAKJIOHHOH MJI0CKOCTH"

14

15

16

CBoOogHOE nasieHue. Y CKOpeHue
C¢BOOOIHOTO IMaJlEHNA. 3aBUCUMOCTD
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX IpapuKu

JIBm>keHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

dusnueckuii npakTukyM. JlabopaTopHas
pabota Ne2 no teme "M3yueHne qBUKEHUS
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

17

KpuBonuHeliHoe nBukeHUE. [[BH>KeHME 10
OKPYKHOCTH. YTJIOBasi U IMHEHAs




ckopocTts. [leproa u yacToTa.
LleHTpOCTpEMHUTENBHOE U TOTHOE
yCKOpeHHe

KonTtponsnas padora Nel o reme

18 "Kunematuka"
ITepsbriif 3akoH HetoToHA. HEpUMaibHBIE

19 cucreMsbl orcuéta. [Ipunnun
OTHOCUTENbHOCTH [ anunes.
HeunepuuanbHbie CUCTEMBI OTCUETA

20 Cwita. PaBHonelicTByromas cuia. Bropoi
3akoH Herorona. Macca

21 Bzaumopeiictue ten. Tperuit 3aKkoH
Hsrorona

99 [Ipunnun cynepmno3uiuu cui. Pemenne
3a/1a4 Ha IpUMEHEeHne 3aKk0HOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

23 OKBHUBAJIEHTHOCTh IPABUTALIMOHHON U
MHEPTHOM Macchl

24 Cuna TsKeCTH M yCKOpeHHe cBOOOIHOTO
najeHus
JIBm>xeHne HeOECHBIX Te U UX

25 HMCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUY€ecKasi ckopocTb. 3akoHbl Keruepa
Pu3n4eCKUuil IPAKTUKYM 110 TEME

26 "N3ydyeHue qBUKEHUS TeJa 110 OKPY>KHOCTH
C ITOCTOSTHHOM 110 MOJTYJIFO CKOPOCTHIO"

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

28 ®dusnueckuit mpakTukyM. JlaboparopHas




paborta Ne3 no teme "HccnenoBanue
3aBHCHMOCTH CHJI YIIPYT'OCTH,
BO3HUKAOIIUX B MPYKUHE U PE3HHOBOM
obpasrie, ot ux nedopmanun”

29

Cuna tpenus. [Ipupona u BuzbI cun
TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4ETOM CUJIBI COIIPOTUBIIEHUS CPE/BI

30

®uznyeckuil npakTukyM. JlabopaTopHas
pabora no teme "N3mepenue
KOd(UITMEHTA TPSHUS 110 BEIIMUUHE
YII0BOTO KO3 (UIIMEHTa 3aBUCUMOCTH
Frp(N)”

31

32

33

Hasnenue. 'mapocrarnueckoe AaBieHUE.
Cuia Apxumena

AGCOIOTHO TBEPIOE TEJIO.
[locTynarenbHOE U BpalareibHOE
JBUKEHUE TBEPJOTO Tella

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaIcHUs. IIneyo cubl

34

CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. Y cinoBus
paBHOBECHS TBEPJOTO Tea. Bubt
paBHOBeECHUS

35

Ouznyeckuil npakTukyM. JlabopaTopHas
pabota Ne mo reme "HccnenoBanue
YCJIOBUI paBHOBECHS TBEPOTO TENA,
HMMEIOIIET0 OCh BpalleHus "

36

Pemenue 3amau




37

KonTtponsnast padora Ne2 o reme
"Iunamuka. CtaThka TBepI0ro Tena"

38

HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Mace
CHUCTEMBbI MaTEpPHUAIIBHBIX TOYEK. TeopeMa o
JBUKEHHUH LICHTPA Macc

39

40

41

NMITyibC CHITBI M1 MI3MEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE ABHKCHHE

Mowment HMITYJIbCa MaTepHaHLHOﬁ TOYKH.
Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUH MOMCHTA
HMITYJIbCA B HCHTPAJIIbHBIX ITOJIAX

Pemenue 3amau

42

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. ['papuueckoe
MIpeICTaBJICHUE padOTHI CUIIBL. MOIIIHOCTH
CHJIbI

43

44

45

Kunernueckas sneprus. Teopema 06
M3MEHEHNUU KHHETUYECKON IHEPTHH
MaTepUaIbHOU TOUKU

[ToTennnanbHBIE U HENOTECHIIHAIbHEIE
cuibl. IloTeHnanpHas SHEpPTIUs. BTOpaSI
KOCMHYCCKAsA CKOPOCTh

TpeTLH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTLI HCIIOTCHIMAJIBHBIX CHII C
H3MEHEHHEM MEeXaHHMIECKOMN SHEPTHUU
CHCTEMBI TeIl. 3aKOH COXpPAaHCHUA
MEXaHHUYECKOM OHCPIrun




Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

46 Ypasuenue bepHymu mis uaeanabHON
KUAKOCTU
Ousnueckuii npakTukyM. JlabopaTopHas

47 pabora Ne o reme "M3mepenne umnyinca
TeNa U KHHETUYECKOU SHEPTUU Tella TI0
TOPMO3HOMY ITyTH"

48 KonTponpHas padora Ne3 mo Teme "3akoHBI
COXpaHEHHUs B MeXaHHKe"
Pa3BuTHe npeacraBneHuit o mpupoe

49 teroThl. OcHOBHBIE nonoxenuss MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U

50 TBEPABIX TeJ. XapaKkTep IBUKECHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

51 KomnuectBo BemectBa. [locrosinnas
ABoraapo

59 Temneparypa. TemnoBoe paBHOBECHE.
[lIkana [enbcust

53 Pemenue 3amau

54 NneansHerlii ra3. 'a3oBble 3aKOHEI

55 VYpasaenue Menneneesa-Knaneiipona.
Pemenue 3agau

56 AOcoroTHas TeMIiepaTypa. 3aKoH
JlanbToHa

57 N3omporieccrl B U1eaaIbHOM Ta3e C

IIOCTOAHHBIM KOJIMYECTBOM BE€IICCTBA




58

I'paduueckoe npencraBieHue
M30IIPOIIECCOB: U30TEpMa, U30X0Pa,
n3zobapa

59

Ousnueckuii npakTukyM. JlabopaTopHas
pabota Ne o teme "M3yuenue n3o6apHOTO
npoiecca"

60
61

OcHoBHoe ypaBHenne MKT

Pemenue 3amau

62

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOM HEpruey mocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ 4acTHI]

63

64

O000111eHre U cUCTEMATU3ALMS 3HAHUI 110
teme "OcuoBet MKT"

KonrtponsHas padoraNe4 no reme "OCHOBBI
MKT"

65

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycinoBul i T/ cuctemel.
BremHue 1 BHyTpEeHHNE ITapaMeTpBl.
ITapamerpsl T/l cucTeMbl Kak CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

66

Hynesoe Hauano TepMOAMHAMUKH.
Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEINIOBOMY PAaBHOBECHIO

67

Moaens naeansHOTO rasa B
TepMO)II/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOAEIN




68

Ypasuenue Menneneesa-Kianelipona u
BbIpa)KE€HUE Ul BHYTPEHHEH 3HEPruu

69

BrIpaxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOT'O MI€aJIbHOIO Irasa.
KBa3zucratndeckue u HECTaTUYECKUE
IIPOLIECCHI

70

71

72

DnemeHTapHas paboTa B TEPMOAMHAMHUKE.
Brraucnenue pabotsl o rpaduky mpouecca
Ha pV-auarpamme

Temnonepeaaya Kak crnoco0 M3MEHEHUs
BHyTpeHHel snepruu T/l cuctemsl 6e3
COBepIIeHHS paOOTHI

KOHBCKHI/IH, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

73

KommaectBo Tenmorel. TemmoéMKOCTE Tea.
VY enpHas 1 MOJSIpHAs TEIUIOEMKOCTH
BEILIECTBA. Y I€JbHAS TEMJIOTA CTOPAHUS
TOILIMBA

74

75

76

acy€T KOJIMYECTBA TEIIOTHI IIPH
P
Teruionepeaye

W3UUYECKUN NpakTUKyM. JIabopaTopHas
o Jlab
pabota Ne o Teme "M3mepenue yaenbHOU
TEIIOEMKOCTH"

[TonsiTue 06 anuabaTHOM mpoIiecce.
IlepBrlil 3aKOH TEPMOAMHAMUKHU

77

KonuuecTBo TeminoTel ¥ paboTa Kak Mepbl
WU3MEHEHUs BHyTpeHHeM sHepruu T/1
CUCTEMBI




78

BTopoii 3aKOH TEpMOAMHAMUKH IS
PABHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoGpatumocTs NpupoaHbIX
IPOLIECCOB

79

IIpuHIMITBI AEACTBUS TEIJIOBBIX MALIWH.
KIT/

80

81

Maxkcumanbaoe 3Haueraue KITJI. Ilukn
Kapno

Pemenue 3amau

82

DKOIOrMYECKUE aCIIEKTHI UCITOJIb30BaHUS
TEIUIOBBIX nBHTaTteieii. TemmoBoe
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl

83

84

Pemenue 3amau

0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Tepmoaunamuka. TemoBbie
MaIIuHbI"

85

86

87

KonTponsHnas padora NeS no teme
"Tepmonunamuka. TeniaoBbie MalTuHbI"

[TapooOpa3oBaHue U KOHICHCAIINS.
Hcnapenue u kutieHue. Y aenbHas TemioTa
napooOpa3oBaHus

Hacpliiennbie 1 HEHACHILEHHBIE MTAPBI.
KaduecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JIaBJICHUS HACBILLIEHHOT'O T1apa OT
TeMIepaTypbl, UX HE3aBUCUMOCTh OT
00BbEMa HACHITIIECHHOTO Tapa. 3aBUCUMOCTh
TeMIepaTypbl KUIICHUS OT TaBJIEHUS B
JKUJIKOCTH




Brnaxxnocts Bo3myxa. AGCOTIOTHASA U

88 OTHOCHUTEJIbHAS BIAXKHOCTh

89 Pemenue 3anau
Teépnoe Teno. Kpucraminueckue u

90 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPHUCTAJIJIOB
Pu3n4ecKuil IPAKTUKYM 110 TEME

01 "N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa MacChl MapoOB BOJIbI B
nomMernesun"

92 [InaBnenue u xpucraumsanus. Y gebHast
TeruioTa riasienus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskeHue

93 u ckarue. Casur. Monyns FOnra. TIpenen
yhnpyrux aedopmanuii
TennoBoe paclIMpeHue KUIKOCTEN U

94 TBEPABIX T€J. AHTAPMOHU3M TEILJIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

95 [Ipeo6pa3oBanue sHEPTrUU B Pa30BBIX
nepexojax

96 YpaBHEeHHE TEIJIOBOTO OajlaHca

97 Pemenue 3amau
IToBepxHOCTHOE HaTsKeHUE. KanuspHbie

98 saBJeHUd. [aBieHune noa NCKpUBIEHHON
MOBEPXHOCTHIO JXKHUJIKOCTUH. DopMyrna
Jlarumaca

99 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.




®dazoBble Iepexon”

Kontponbhas padota Ne6 o teme
100 "ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

DJeKTpu3aIus Tel U €€ MPOsIBICHUS.
101 DJekTpuyeckui 3apsia. [IBa Buaa
AJIEKTPUYECKUX 3aps0B. [IpoBoHUKH,

JUDJICKTPHUKU U ITOJYIIPOBOAHUKHA

DJIEMEHTAPHBIN 3JIEKTPUUECKUI 3apsi.

102
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

103 B3anmopericteue 3apsanoB. Toueunsle
3apsasl. 3akoH Kynona

104 Pemenue 3amay

105 Onektpuueckoe nose. Ero aeiictBue Ha
AIEKTPUUYECKUE 3aPSIIbI

Hanpssk€HHOCTB AIEKTPUYECKOTO MOJIS.
106 [IpoOHneIii 3apsa. JIunum HanpsKEHHOCTH
anIeKTpuuecKkoro noiust. OgHOpoaHOe

SJICKTPHUYCCKOC I10JIC

[ToTeHIIUambHOCTh JIEKTPOCTATUUECKOTO
107 noJig. Pa3HoCcTh MOTEHIIMATIOB U
HaIpsHKEHUE

[MoTennmansHas YHEPrus 3apsaa B
108 anekTpocTaruueckoM mnosne. [lorenunan
AIEKTPOCTATHYECKOTO TIOJIS

CBs3b HaHpHH(éHHOCTH MOJIsT U pa3HOCTU

109 MOTEHIIUAJIOB JIJISl JJIEKTPOCTATUYECKOTO
[oJIA




[IpuHIHKI CynIepnO3UIUY SJIEKTPUIECKUX

110 .
noJei

111 Pewenne 3anau

112 [Tone Toueunoro 3apsaa. Ilone paBHOMEepHO
3apsHKEHHOM chephl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BbEMY

113 mrapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! IIIOCKOCTH

114 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.
VYcnoBue paBHOBECHS 3apsAI0B

115 JIM37EeKTPUKHU U MTOJTYITPOBOIHUKHU B
3JIEKTPOCTATUYECKOM T0JIE
Konpnencarop. D1nekTpoéMKOCTh

116 KOHJIEHCATOPa. DIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa

117 [TapamiensHOE COETMHEHNE KOHIEHCATOPOB

118 [TocnenoBarenbHOE COEIUHEHNE
KOHJICHCAaTOPOB

119 DHeprus 3apsKEeHHOr0 KOHEHCAaTopa
dusnueckuil npakTukyM. JlabopaTopHas
pabota Ne o Teme "HabGumoienue mporecca

120 pa3psaAKu KOHIEHCATOopa, U3ydeHHe
MPOTEKAHUS TOKA B LEMH, COAEPKaIIEH
KOHJIeHCaTop"

121 Pemenue 3amau

199 JIBrKeHne 3apsyKeHHOW YacTHIBI B
OJIHOPOJHOM JJIEKTPUYECKOM T10JIE

123 Pemenue 3amau




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

124 Teme "DrnekTpudeckoe mnose"

125 KonTtponpHas padora Ne7 o Teme
"DnexkTpuueckoe mnoie"
Cuna Ttoka. [TocTossHHBIN TOK. Y Cl0BUA

126 CYIIIECTBOBaHUS MTOCTOSTHHOTO
ANEKTPUYECKOTO TOKA

127 Hcrounnku Toka. Hanpsokenue u 3/1C

128 3akon OMa 11 y4acTKa L.
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBUCHUMOCTh COIPOTUBIIEHUS OJJHOPOJIHOTO

129 MIPOBOJIHUKA OT €0 JIJTMHBI U TIJIOIIA TN
MOTIEPEYHOT0 CEUCHUs

130 VY enpHOE COMPOTURIICHHUE BEIIECTBA.
Pemenue 3anau
Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue CMENIAaHHOTO COSTUHEHUS

131 pe3ucropoB" nnn "M3mepenue yaenabHOro
COINPOTHUBIIEHUS IPOBOJAHUKOB" WIIN
"UccneqoBanue 3aBUCMMOCTH CHJIBI TOKA OT
HANPSDKEHUS AJIs JTaMIThl HaKaJIuBaHUs"

132 Pacu€r pa3BeTBIEHHBIX AIIEKTPUICCKIX
nenei. [Ipasuna Kupxroga

133 [TocnenoBarenpHOE, apauieTbHOE,
CMEIIaHHOE COSTMHECHHE TIPOBOTHUKOB

134 Pemenue 3amau

135 PaGora snexTpruyeckoro Toka. 3aKoH

Joxoyns —Jlenua




136 Pemenue 3anau
MoIHOCTD 31EKTPUYECKOTO TOKA.

137 TemnmoBas MOIIHOCTb, BeIACIICMAs Ha
pe3ucrope

138 Pemenue 3amau

139 O/1C u BHyTpEHHEE CONIPOTUBIIEHHE
HMCTOYHHMKA TOKA

140 3akon OMa 715 TOJTHOM (3aMKHYTOM)
AIEKTPUYECKOHN LETH

141 Pemenue 3amay

142 MomHOCTh UICTOYHUKA TOKA
Du3n4ecKuil MPaAKTUKYM.
JlaboparopHasi padora Ne mo Teme

143 "U3mepeHne CHJIbI TOKA M HANIPSIKEHU S
B LleNHU MOCTOSTHHOT0 TOKA MPHU MOMOLIH
aHAJIOTOBBIX U HU(POBBIX
H3MepHUTeJbHbIX NPHOOpPOB"

144 Kopotkoe 3ambikaHue

145 KonneHncarop B 11enu NOCTOSHHOTO TOKa

146 Pemenue 3amau

147 Pemenue 3agau no teme "IloctostHHBIN
ANEKTPUUECKUN TOK"

148 Pemenue 3agad o teMme "I1oCTOSHHBIN
AIIEKTPUYECKUI TOK"

149 Pemenue 3ampau no reme "IlocTostHHBIM
ANEKTPUUECKU TOK"

150 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "TloCTOSIHHBIN AIEKTPUUECKUNA TOK"




151

KonTtponsnast padora Ne§ o reme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

152

153

154

DnexTpuyueckas MpoBOAUMOCTD Pa3InYHBIX
BELIECTB. DJIEKTPUUECKHUI TOK B METalIaxX.
CBepXImpoBOAUMOCTh

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes
JUISL 3JIEKTPOIN3a

DJneKTpuueckuil Tok B razax. [lnasma

155

156

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

157

158

[HonynpoBoaHKUKOBBIE TPUOOPHI

Du3nYecKU MPAKTUKYM.
JladopaTopnasi padora Ne nmo Teme
"UccaenoBanune 3aBUCHUMOCTH
CONMPOTUBJICHUS] TEPMOPE3UCTOPA OT
TeMmIepaTypsl 4 poTope3ucTopa ot
cera'

159

160

161

Peseprubiit ypok. O60011eHIE U
CHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"KunemaTtuka"

dusnueckuil npakTukyM. JlabopatopHas
pabota Ne o Teme "M3yuenue
HEPaBHOMEPHOTO JIBMXKEHUS C LIEJIBIO
OnpeAeseHUuss MTHOBEHHON CKOpocTh"

PesepBHeiit ypok. O6001ICHHE U
cUCTEeMaTH3allHs 3HAHUI 10 TeMe




"lunamuka"

162

®dusnueckuit npakTukym. JlaboparopHas
pabota Ne o teme "[IpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBIKEHUS OpycKa
U €r0 YCKOPEHHUS 110 HAKJIIOHHOMN IJIOCKOCTH
Ha 33JIaHHOE PACCTOSIHUE OT €ro Macchl”

163

164

165

PesepBHbIil ypok. O0001ICHHE 1
cucreMaTtu3alus 3Hanuit no teme "CraTuka
TBep0ro Tena'

PesepBublit ypok. O60011eHNE U
cUCTEMATHU3aIHA 3HAaHUN 110 TeMe ""3aKOHEBI
COXpaHEHHUs B MEXaHUKe"

PesepBusiit ypok. O60011eHNE U
cucTeMarusanus 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

166

Peseprubiit ypok. O60011eHIE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"TepmonuHamuka. TeniaoBble MalIUHbL"

167

Peseprubiil ypok. O600111eHIE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®dazoBble IEPEXOABI"

168

169

PesepBHrlit ypok. O6001ICHHE U
cucreMatu3anus 3HAHUHU 110 TEME
"OnekTpuueckoe nose"

PesepBHsiit ypok. O6001ICHHE U

CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"TTocTOSIHHBIN NEKTPUYECKUI TOK"




PesepBHeiit ypok. O600ICHHE U

170 cucreMarusanus 3Haguii 1o reme "Toku B 1
pa3IMYHbIX cpenax”
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB U
1 MIPOBOJAHHUKOB C TOKOM. MarHuTHOE MOJe. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarnuTtHOE 1oJie TPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1
dusnueckuil npakTukyM. JlabopatopHas
5 pabota Nel o teme "HccnenoBanue 1 1
JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy ¢
TOKOM"
6 Pemenne 3amau 1
7 [Ipumenenue 3akoHa Amriepa. 1
DNeKTpOU3MepUTEIbHbBIE TPUOOPHI
Cuua JlopeHnua, e€ HanpaBJiIeHUE U MOIYJIb.
8 JBr>keHue 3apsyKeHHOW YacTHIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
9 Pemenne 3amau 1
10 PaGora cunel Jlopeniia
11 Pemenue 3amau




MaruuTtHoe 1noJjie B BELIECTBE.

12 deppoMarHeTUKH, Mapa- U TuaMarHeTUKH

13 OcHOBHBIE CBOHCTBA (heppOMarHETUKOB.
[Ipumenenue peppoMarHeTHKOB

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 Pemienne 3anau mmo reme "MarautHoe nose"

16 SIBeHME ANEKTPOMArHUTHOM UHYKIIHH.
[ToTok BeKTOpa MAarHUTHOW MHAYKIIUU

17 OJ1C unayKIIMN

18 3aKOH AMEKTPOMArHUTHOW MUHIYKIIMU
®dapanes
Ouznyeckuil npakTukyM. JlabopaTopHas

19 pabota Ne2 o teme "HMccnenoBanue
SIBIICHUS DJIEKTPOMArHUTHOW MHAYKIIUN"

20 Buxpesoe anexrpuueckoe nojue. Toku Dyko

21 O/J1C nHAYKIMH B IBHKYIIUXCS
MIPOBOTHAKAX

22 Pemenue 3amau

23 [IpaBuino Jlenua

24 WuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B I ITOCTOSIHHOT'O TOKA

o5 SBnenne camounaykiuu. 3/(C
CaMOWHTyKITUT

26 DHepruss MAarHUTHOTO TIOJIST KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

27 Pemenue 3amau

28 O00011IeHYE ¥ CUCTEMATU3AaLMs 3HAHUN 10




TeMe "DnekTpoarHamMuKa"

Kontpoisbnas padora Nel o teme

29 " "
DIeKTpoAMHAMUKA

30 Konebarensraasa cucrema. CBoOOIHBIE
KoJjeOanus. ['apMoHUYeCcKre KoaeOaHus

31 Kunematnueckoe 1 JMHaMHA4YECKOE
OTMCAHUE KOJIEOATEIIBHBIX JTBUKCHHM
DHepreTuyeckoe onrcanue. Beion

39 JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYECKUX
KOJICOAaHUHW U3 UX YHEPTETHIECKOTO 1
KHHEMAaTH9IECKOTO OTTMCAHUS

33 Awmintyzaa u ¢asa kojaebanui
[lepron u yacrora konebanuid. [lepros
MaJIbIX CBOOOIHBIX KOJIEOaHUI

34 MaTeMaTUYeCKOro MasTHHKaA. [lepuon
CBOOOJIHBIX KOJI€OaHHH MPYKUHHOTO
MasiTHUKa

35 3aryxaromue Konebanus. BelHyX1eHHbIE
kosnebaHus. Pezonanc

36 ABTOKOICOAHUS

37 Pemenue 3amau
Pu3NYeCcKuil TPAKTUKYM I10 TEME

38 "N3mepenune nepuoa CBOOOTHBIX
KoJIeO0aHUH HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

39 VYpoxk-koHpepenuus "MexaHHueCKue
Kosie0aHusl B My3bIKaJIbHBIX HHCTpYMEHTax"

40 O0o001IeHre U CHCTeMAaTU3alus 3HAHUN 110




teMme "MexaHuueckue Kojieoanusa"

:‘)J'IGKTpOMaI‘HI/ITHI)IC KoJIeOaHMSI.

41 .
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMITUTYAbI

42 3apsifia KOHJEHCATOpa ¢ aMIUIUTYI0M CHIIBI
TOKa B K0JIeOaTeIbHOM KOHTYpe

43 3aKOH COXpaHEHUs SHEPTUH B UCATHHOM
K0J1Ie0aTEIbHOM KOHTYpE
3aryxarllue 3JIeKTPOMAarHUTHbIE

44 KosieOaHus. BeIHYX/IeHHBIC
AIIEKTPOMArHUTHBIE KOJIEOaHHS

45 [Tepemennslil TOK. Pesuctop u KoHAEHCATOP
B IIENIU TIEPEMEHHOTr0 TOKa

46 Karymika WHIyKTUBHOCTH B TIeTIH
HEPEMEHHOT0 TOKa

47 3akon OMa 11t SIEKTPUYECKOH Tenn
NIEPEMEHHOTO TOKa
MoITHOCTh TEPEMEHHOTO TOKA.

48 AMITTUTYZAHOE U IEHCTBYIOLIEE 3HAUCHUE
CHUITBI TOKA W HANPSHKCHUS

49 Pe3onaHc B aniekTpudecKoi nenu

50 Penrenne 3amau
Wneansublif TpanchopmaTop.

51 [IpousBocTBO, epenaya u noTpedieHue
AIIEKTPUUYECKON SHEPTUHU
DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE

52 aneKTpodHepruu. KynbTypa ucrnonb3oBaHus

ANEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HU




53

Pemenue 3amau

54 Pemenue 3amau

55 O060011eHne U CUCTeMAaTH3aIMs 3HAHUH 110
TeMe "DJIeKTpOMarHuTHBIC KojaeobaHus"

56 MexaHnyeckue BOJIHbI. XapaKTepUCTUKHU
MEXAHUYECKUX BOJH

57 CBoiicTBa MEXaHUYECKUX BOJIH

58 3ByK. XapaKTepUCTHKH 3BYKa

59 Wudpas3syk u yiabTpassyk. lllymoBoe
3arps3HEHUE OKpYXKarolel cpeibl

60 Pemenue 3amay

61 DneKTpOMarHuTHbIE BOJHBL. M3nyueHue
AIIEKTPOMArHUTHBIX BOJTH

62 OHeprus 3J1eKTPOMAarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
[IIkana 31eKTPOMAarHUTHBIX BOJIH.

63 [TprMeHeHne >7IeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMTIBI PAIMOCBSI3U U TEIEBUICHUS.

64 Pannonokarus. DneKTpoMarHuTHOE
3arpsi3HEHNE OKpY Karolei cpebl

65 KonTtponbHas padora no teme "KoneGanus
Y BOJIHBI"

66 CaerT. 3aKOH MPSMOJIUHENHOTO
pacnpocTpaHEHHs CBETA

67 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA

NPSIMOJIMHEHHOTO paclpoCcTpaHEeHUsI CBETa




68

Otpaxxenue csera. [lnockoe 3epkaino.
Cdepuueckoe 3epkano

69

[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN 110Ka3aTeNb IPEITOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbli yroi MOJIHOTO BHYTPEHHETO
OTpaXKCHHUS

70

71

72

Pemienue 3agau Ha mpuMEHEHNE 3aKOHOB
OTPa)KEHUS U MPETOMJIICHHUS CBETA
Ouznyeckuil npaktukyM. JlabopaTopHas
pabota Ne mo Teme "M3mepenue nmokaszarens
npeaomMiIeHus cTekia”

Xon nydeit B mpusMe. Jlucnepcust cBerta.
CnoxHbIi cocTaB Oenoro cBera. L{pet

73

74

75

JInn3bl. @OKYCHOE PacCTOSIHUE U
ONTHUYECKasl CUJIA JTUH3BI

[TocTpoeHne n300pa>keHHi B IMH3aX U UX
CUCTEMAX. YBEIINYEHHUE JINH3bI
®uznyeckuil npakTukyM. JlabopaTopHas
pabota Ne mo Teme "M3mepenue pokycHOTO
pacCTOsHUS PACCEeUBAIOIIUX JIUH3"

76

Pemenue 3aga4 Ha mocTpoeHue
M300paKeHHH, MTOTy4aeMbIX C IIOMOIIBIO
JINH3

77

78

I'ma3 kak onrudeckas cucTteMa

Pemenne 3amauy. Hpe,uenbl MNPUMCHUMOCTU
FeOMeTpHQCCKOﬁ OIITUKHU

79

CxopocTb cBeTa U METO/IbI €€ U3MEpPEHUs




80

[ucniepcus ceera

81 HNurtepdepenius ceeta

82 KorepeHnTHble HCTOYHUKH. Y CIIOBUSA
Ha0JI0/IEHUSI MAKCUMYMOB U MUHUMYMOB

83 Pemenue 3anau

84 [Ipumenenue natepdepeHum

85 Hudpakmus ceeTa

86 JudpakiuonHas pemeéTka. Y cloBue
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB
®u3n4ecKuil NPaKTUKYM 110 TEME

87 "Habnronenue aqudpakuun, HHTephepeHIInn
Y noJjsipu3anuu ceera'

88 Pemenue 3anau

89 [ToriepeyHOCTHh CBETOBBIX BOJIH.
[MTonsipuzanus ceera

90 Penrenne 3amau

91 CBeToBBIE BJICHUS B IPUPOJIE

92 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUHN 110
teme "OnTtuka"

93 KonTponpsHas padota mo Teme «OnTHKa
I'panu1Ib MPUMEHUMOCTH KJIACCHUYECKON

94 MEXaHHUKH. 3aKOHBI AJIEKTPOIUHAMUKH U
HOPUHIUI OTHOCUTEIBHOCTH

95 ITocTynatel cienuanibHOW TEOPUHU
OTHOCHUTEJIBHOCTH

96 IIpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.

[IpeoOpazoBanust Jloperma. Ycmosue




MMPUIUHHOCTH. OTHOCUTEIBHOCTD
OIHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie BPEMCHHU U
COKpalll€HUE IJIMHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON

97 1
YaCTHIIBI

08 CBs13b Macchl € SHEPTUEH U UMITYJIHLCOM 1
PENATUBUCTCKON YaCTUIBl. DHEPTUS TOKOS

99 PaBHOBecHOE TEIIOBOE U3ITyUYCHHE 1

100 3akoH cMerieHus Bura 1

101 ['unote3a M. [1nanka o kBantax. ®OTOHBI 1

102 DHeprusi 1 UMITYIIbC POTOHA 1

103 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akonbl poTtorddekra

104 VpaBuenue DitnmreitHa 115 poTodaddekra. 1
"Kpacnas rpanuna" ¢porosdpdexra

105 Hasnenue ceera. OnbiTe [1. H. JIeObeneBa

106 BonHoBbIE cBoiiCTBa YacTHI]
Bounsl e bpoiind. /InuHa BOJIHBI 1€

107 Bpoitnst u pazmepsl 007aCTH JIOKAIU3AI[UH 1
JIBUKYILIEHUCS YaCTULIBI

108 KopnyckynsipHo-BOIHOBOH Ayann3m

109 Jludpakius 3JIeKTPOHOB Ha KPHCTAJLIAX 1
Crnenuduka usmepeHuid B MUKPOMHUPE.

110 CooTHOIIIeHHs HEOTIPEACIEHHOCTEN 1
['eitzenbepra

111 Pemenue rpaduyeckux 3amaq 1

112 Pemenne pacu€THBIX 3314




113

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

114

115

OIBITEL IO HCCJIICAOBAHUIO CTPOCHUSA aTOMaA.
[Tnanerapuas Mmonens aroma Pesepdopaa

ITocrynatel bopa

116

Bunei ciektpoB. CiekTp ypoBHEH 3HEpruu
aToMa BOOpoza

117

118

CroHTaHHoOe U BBIHYXXJICHHOC N3JIYUCHUC
CBCTa

Jlazep

119

Hyxnonnas moznens snpa ['eiizenOepra-
HBanenko. 3apsia 1 MacCOBOE YUCIIO sAJpa.
M3oTonbl. PannoakTHBHOCTD

120

121

3aKoH paauoakTUBHOTO pacmana. CBoWcTBa
MOHU3UPYIOUIEro U3nydyeHus. BiusHue
palll/IoaKTI/IBHOCTI/I Ha )XKUBBIC OpFaHI/I3MI)I.
Ho3nmerpus

DHeprusi CBSI31 HYKJIOHOB B sifipe. SlepHbie
cuibl. Jledekt maccol sigpa. SAnepuoie
peakmuu. Sneprasie peakTopsl. [IpoGiaemsr
YIPABIISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJOTHUYECKHE ACTIEKTHI PA3BUTHS AAEPHOM
DHEPrETUKU

122

Metoasl perucTpalvu U UCCIeTI0BaHM
AJIeMEHTapHBIX YacTull. ODyHTaMeHTaIbHBIC
B3aUMOJICUCTBUS. bapnoHbl, ME30OHBI U
nentoHsl. [Ipencrasienne o CtanaapTHOM




MOACIIH. KBapK'I‘JIIOOHHaSI MOZACIIb aAPOHOB

123

®dusndeckuit npakTukym. JlaboparopHas
pabora Ne o reme "Ornpenenenue
UMITYJIbCA U SHEPTUU PEIATUBUCTCKUX
yactull (1o goTtorpadusiMm TpeKoB
3apsKEHHBIX YaCTHUI] B MATHUTHOM I10J1e)"

124

125

126

®usuka 3a npenenamu CTaHIapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO QpHU3MUecKoi KapTHHBI
Mupa

Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMHH

[IpuMeHUMOCTD 3aKOHOB (DPUBHKH IS
0OBSICHEHUS IPUPOIbI KOCMHYECKHX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIICIOBaHU M

127

COBpeMeHHI)IG OIITUYCCKUEC TCIICCKOIIBI,
pPaanuoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

128

129

130

Bun 3Bé3gnoro Heba. Co3Be3ausi, spkue
3Bé3)II>I, IIaHETBI, UX BUAUMOC IBUKCHUC

Conneunas cuctema. Connine. ConHeyHas
aKTUBHOCTb. VMIcTounuk sHeprun ConHLa u
3BE3

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Jnarpamma "cnieKTpajbHBIN Ki1acc —
CBETUMOCTB"

131

3Be3/1bI I1aBHOH MOCIIEIOBATEIbHOCTH




132

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

133

134

Pu3N4eCKu IPAKTUKYM 110 TEME
"HaOnroenus 3BE31HOTO HEOA
HEBOOPYKEHHBIM I71a30M C UCIOIb30BAHUEM
KOMITbIOTEPHBIX MPUI0KEHUHN T
OTIpeIeNIeHUs TOJI0KEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoyIapus 1 sipKue
3BE3/b1"

Mineunsiii [1yTe — Hama ["anaktuka. Tunsl
rajlakTUK. YEpHbIe OBIPBI B APAX TaJaKTUK

135

Bcenennas. Pacuupenue Beenennoit. 3akon
Xab6mna. Teopus bonbiioro B3peiBa.
PenukroBoe nzmyuenue

136

137

MacmrabHas ctpykTypa Beenennoil.
MeraranakTuka

Hepewménnsle npo0i1eMbl aCTpPOHOMHUH

138

0O00011eHne U CUCTEMATU3AINS 3HAHUIA.
Ponb pusuku u actpoHomMuu B
HKOHOMUYECKOM, TEXHOIOTMUECKOH,
COLIMAJIBHOM U 3THYECKOl chepax
JESATEIIBHOCTH YEJIOBEKA

139

O0001eHne U cUCTEMAaTU3ALINS 3HAHUI.
Ponb pusnueckoit Teopun B popMUPOBAHUU
npecTaBiIeHui 0 GU3NIECKOI KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpPa B




001IEM psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEICTABICHUN O IPUPOAEC

140

141

142

143

O0001IcHNE U CHCTEMATH3aLKs 3HAHUI.
Ponb 1 MecTo pHU3MKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

DuU3nYeCKUil MPAKTUKYM 10 TEME
"U3mepenne cuiabsl Amriepa’ u onpenesieHue
MarHUTHOW MHAYKIIMA Ha OCHOBE
u3MepeHus cuiibl Amrepa"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue siBIE€HUSA CaMOMHAYKIUN"
win "COopka MOJIeTH 3JEKTPOMArHUTHOTO
reHeparopa"

Ou3nyeckuil MPakTUKyM O TeMe

"IIpeoOpa3oBaHue SHEPTUH B MIPYKUHHOM
MasiTHUKE"

144

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HN3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"

145

Pu3NYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
MOCJIEIOBATEIbLHO COSTMHEHHBIE
KOHJIEHCATOp, KaTyluIKy U pe3ucrop”

146

147

Du3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenne nocrossHHOM [1nanka Ha
ocHOBe uccienoBanus Gororpdexra"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peXeHHOIO
aTOMapHOI0 BOJOPOJA U U3MEpEHUE




noctosiHHoM Pundepra”

DuU3nYeCKui MPAKTUKYM 10 TEME

148 "HccnenoBanue paguoakTUBHOTO (hoHa ¢
UCIIOJIb30BaHUEM J103UMeTpa"

149 O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teMe "Kunemartuka"

150 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teMe "Kunemaruka"

151 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "JIlunamuka"

152 O00011eHNEe U cUCTEMATH3alls 3HAHUH 110
teme "CraTtuka TBepaoro tena"

153 O0001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHHKe"
O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110

154 TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
Teopun"

O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110

155 teme "Tepmoannamuka. Terosbie
MaluHb"

O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSIHHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

157 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
Teme "DnekTpudeckoe mnose"

158 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teMme "[loCcTOsHHBIN 2neKTpuuecKuid ToK"

159 O0o001IcHNEe U CHCTEMATHU3alKs 3HAHUH 110




teMe "Toku B pa3inyHbIX cpeaax”

160

161

O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
teMme "MaruutHoe noie"

PesepBHbIil ypok. O0001ICHHE 1

CHCTEMATHU3aIMS 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

PesepBHeIit ypok. O000IICHHE 1
cUCTEMATHU3AaLUA 3HAHUH 110 TEME
"Mexanndeckue KoineOanusg"

163

PesepBHeIit ypok. O000IICHHE 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"DreKTpOoMarHuTHbIE KosieOanus"

164

165

166

PesepBuslit ypok. O60011eHNE U
cHUCTeMaTU3alMsl 3HAHHUH 110 TEME
"MexaHn4yecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

PesepBHslit ypok. O60011eHNE U
cucTeMatu3anys 3HaHui mo reme "Ontuka"

Peseprubiit ypok. O60011eHIE U

cucTeMatu3anys 3HaHui 1o treMe "OCHOBEI
CTO"

167

Peseprubrit ypok. O6001eHIE U
CUCTeMaTH3alusl 3HaHUH 10 TeMe
"KopnyckyisipHO-BOJIHOBOM Ayannu3m"

168

169

Peseprubrit ypok. O6001eH1E U
cucTeMaru3anus 3HaHuu no treMme "duszuka
aroma"

PesepBHsiit ypok. O6001ICHHE U




cucTeMaTu3aiis 3Hanuii mo teMe "dusuka
ATOMHOTO Spa U AJIEMEHTaPHBIX YaCTHII"

PesepBHeiit ypok. O600ICHHE U
170 cUcTeMaTu3alys 3HaHUHU 110 TEME

"JneMeHTH! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






