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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha ypOBHE CpemHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKCHHWM W TPeOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHol pabodeil mporpamMmbl BocnuTaHusi U Konuenuuu
npenoaBanus yaeOHoro npenmera «dusnkay B 00pa3oBaTEIbHBIX OPraHU3AINAIX
Poccuiickoii ~ denmepainuu,  peaqu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
MIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEKMPEIMETHBIX UM BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEHM  OOydaronIuxcs.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kxypca (u3ukd yriayOJaEHHOTO YPOBHS IO3BOJIIET PEaM30BATh
3a/1a4u MPOPECCUOHATILHON OPHECHTAIMK, HAIIPABICHO HA CO3/aHHME YCIOBUH IS
MPOSIBJICHHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3HUKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATBLHOCTSIM.

B mnporpamme 1o Qu3NKe ONPENENAIOTCS TUTAHHPYEMBIE PEe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus: JIMYHOCTHEIE,
MeTarnpeAMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe).  Hayuno-
METOJI0JIOTUYECKOM OCHOBOM Juisi pa3paOOTKH TpeOOBaHUN K JIMUHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCsS, OCBOMBIIHX
nporpaMmy 1o (U3UKE Ha YpPOBHE CcpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€éHHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma no gpu3MKe BKIIOYALT:

TUIAaHUPYEMBIE pe3yJIbTaThl OCBOCHHMS Kypca (QU3MKKM Ha yriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI 110 TO/1aM 00YUYEHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
WCITOJIB30BaHa YUYNUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHX IPOTPaMM.

[Iporpamma mo ¢u3HMKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEICH M
MPEIOCTABIIICT BO3MOXHOCTH JUIS peaU3allMi  Pa3IMIHBIX METOJIUYECKHUX
MOJXO/OB K TPErNojaBaHuio0 (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
coxpaHeHus1 00s13aTEIHPHOM YaCTH COJIEp KaHMs Kypca.



®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKU — cuCTeMOOOpa3yromuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBICHWW, HW3Y4aeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW ONpENeIuIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHS] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(¢u3MKN BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN NMPUMEHSTHh HAyYHBIN
METO/1 IO3HAHMSI IPU BHITIOJIHEHUH UMH YY€OHBIX HCCIICIOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €I0 OCTPOESHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUH C HEH KypC SIBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (DU3UKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopui. BenymuMm B Kypce ABIsSIeTCS
(dbopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnosara€T MCIOJb30BAHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKOM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BuTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKHUMHU,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoa€HHOTO ypOBHS
MPEANosaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHHUS JIJIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OOCYKIEHUs
npo6JieM pallOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coJiepKaHusi MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Guanuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIB30BAHUHN CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mporecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHUYECKOIO0 3SKCIEPHUMEHTA,



BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHE OIBITHI I[P HU3YYEHHUU HOBOIO
MaTepuaia, 1abopaTtopHble padoThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOXKHBI
IBa crocoba peanuzaluy (QU3MYECKOro TpakTUKyMa. B mepBoMm ciiyuae
IPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpalnyss paboT MpakTUKymMa B CHUCTEMY JaOOpaTOpHBIX padoOT, KOTOpbIE
IPOBOASATCS B Ipoliecce M3ydeHus paszzaena (temsl). IIpu stom mop paboramu
MPAaKTUKyMa TTOHUMAETCSl CaMOCTOSTEIbHOE HUCCIEIOBAHUE, KOTOPOE MPOBOJIUTCS
110 PYKOBOZCTBY CBEPHYTOT0, 0000IIEHHOTO BHIa O€3 MOLIAroBOM UHCTPYKITHH.

B nporpamme 1o ¢usnke cHCTeMa YYEHHUYECKOTO SKCIEPUMEHTA,
71a00paTOPHBIX pabOT M MpakTUKyMa IpPEICTaBICHA €IUHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUAOB YUYEHHUYECKUX MPAKTHUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIHHOTO MpOoIecca UCXOAS U3 0OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMSI W OCHalleHus KabuHera @usuku. [Ipm 3tom obecneuynBaeTcs
OBJIAZICHUE OOYyYaroIIMMHCS YMEHUSMU IIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIENOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIUYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonpuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM nms1 pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MYECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSITh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzena Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenoB. [[isi kKaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SIBIISIOTCSA 3aJaHWsi Ha OOBACHEHUE/NMPECKa3aHhe MPOTEKAHUS
(bu3nYecKuX SBJIECHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu A CUTyaluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabunera. B kaOuHere GU3MKKM JOMHKHO OBITH HEOOXOIMMOE
JabopatopHoe O0OpYyIOBaHME [JIsi BBHIMOJIHEHHUS YKa3aHHBIX B IMporpamme IO
bu3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpaKkTUKyMa, a
Tak)Ke IEMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMmoHCTpanoHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEeYrBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHHH W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o0O0OpyJI0OBaHWE [JII YYCHUYECKUX IPAKTHUYECKUX paldoT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOecledrBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTBHI
71a00paTOpHOTO O00OPYAOBAHUSA JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU 1ETISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
VU3YYEHUIO TPUPOABI, Pa3BUTHE HX HHTEIUICKTYAIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TIPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
MCCJIEI0OBATENILCKOTO0 OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSM;

(opMUpOBaHKME HAYYHOI'O MHMPOBO33PEHMSI KaK pe3yJbTaTa U3y4YE€HHS OCHOB
CTPOEHMSI MaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(dopMUpOBaHHE NPEACTABICHUA O pPOJIM (PUMKK AJ Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax Oynyei
npodeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIEIyIoMUX 3a7ad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIE€MEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
busznyecKkux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS] PAa3IUYHBbIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
¢uznyeckoil Mopenu, aJeKBaTHOM YCJIOBHSM 3aJayd, B TOM YHCIE 3a4ad
VWHKXEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M TMPUHLMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHAE METOJAaMH CaMOCTOSITENBHOTO IUIAHUPOBAHUA W IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiu3a M HMHTEpOpeTaluud HHPOpMaIuH,
OTIpEJIENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHME YCJIOBHM [JIsi pa3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaATbHOM AesTENbHOCTH, CBA3aHHOM
¢ (PU3UKOM.

B cootBerctBun ¢ TtpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®DusWka» HAa YPOBHE CPEIHETO OOIIETro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPuIIs.

Ha usyuenne pusuku (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
npoBeleHusl J1adOpaToOpHBIX pPabOT U OMBITOB C YYETOM HHIWBUYAIbHBIX
0COOEHHOCTEN 00yYarOIUXCS.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. HayuHslii MeToa mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W TeOopusi B Mpollecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTYMKOBBIC CUCTEMBI).

[TorpemHocT  w3MepeHHWid  (GUBHUYECKUX  BEIWYWH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIOTHO TBEPAOE TENO, WAealIbHAs >KUIKOCTb, HJEANbHBIN Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULBI €r0 MPUMEHUMOCTH. Pu3znueckas
TEOpHUs.

Ponp u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

N3mepeHre cuwibl TOKa W HaNpsOKEHUST B MU TMOCTOSHHOTO TOKa MU
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HHU(ppoBoi adoparopueit mo ¢usuke. [Ipumepsl nzmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOUYKH, UX MPOEKIUHU Ha OCU CUCTEMBI KOOPJMHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOogHOE MajeHUe. YCKOpEeHHEe CBOOOIHOTO majacHHUs. J[BHKeHHe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHUsI MaTepUaIbHON TOUKU OT BPEMEHU U UX TpaduKH.



KpuBonnHeitHoe  nBWKEHWE. J[BUKEHHME  MaTepuaqbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JUHEWHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApsNIOB, LEMHbIE, MIECTEpEHYATBIE M PEMEHHBIE NEpeAayH,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mogenbs cucteMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus IpeaesibHOro NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HabGmronenue ABwKeHUs Tena, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUNA, CKOPOCTEH IBHMXKEHHUSI OJIHOTO U TOTO XK€
TE€Jia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3yueHre HEpPaBHOMEPHOTO ABUMKEHUS C IETbIO ONpEEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenre yCcKOpeHUs TMpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

U3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
WCIIOJIb30BaHNe TU(PPOBOI 1a0OPATOPHN).

W3yyenue nABWXXEHHS Tena, OpOIIEHHOTO TOpu30HTaidbHO. [IpoBepka
TUIOTE3bl O TMPSMOM MIPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY OaJTbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

W3yyeHue NBMXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepuoaa OOpaIieHus KOHHYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIUn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpeescHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3unny CuJl.

Bropoi 3axon HeroTOoHa 111 MaTepuanbHOM TOUYKH.

Tpernii 3ak0oH HproTOHA 1151 MarepuanbHbIX TOYEK.

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

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHS OT BBICOTHI
HaJl TIOBEPXHOCTHIO IUIAHETBI U OT Teorpaduueckoil IMHPOTHL. J[BUXKeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

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

Hasnenune. I'mapocratuueckoe napienue. Cuna Apxumena.

TexHHYeCKHe YCTPOWCTBA M TEXHOJOTHMYECKHE MPOILECCHl: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue qBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaXxX
OTCYETA.

[IpyHLIMTI OTHOCHUTEIBHOCTH.

Kauenne nAByXx UWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Telly CHWI C
MPOM3BEICHUEM MACChI TEJIa HA €0 YCKOPEHUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIINUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

HN3mepenune macc mo B3auMOCUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U TAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruMOTE3bl O HE3aBUCHUMOCTH BPEMEHM [IBIXKEHHUS Opycka IIo
HAKJIOHHOM IIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacCHhl.



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

V3ydyeHne OBHYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKHUHYTOM uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Fp(N).

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

N3ydeHne nBMKEHUS IPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. llnedo cuibl.
CroxeHune CHil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeYyCTOHYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHn4eckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, peIIETYaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY ciioBusi paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEjla, HWMEIOIIETO OCh
BpAILICHUA.

KoHcTpynpoBaHHe KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IIIOIIAAb OTIOPHI.

Tema 4. 3axkonvt coxpanenusn 6 mexanuke.

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

NMnynbc CUITbI M UBMEHEHHUE UMITYJIbCA TEa.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnyibca MaTepUabHOW TOYKM. lIpencraBieHne o coxpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAIBHBIX MOJISIX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMermicHuH. [paduueckoe
MPEICTABICHUE PAOOTHI CHITHI.

MoOIITHOCTb CHUIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUUAJIbHbIE CWIBL. lloTeHUMaNbHAs HHEPTHs.
[ToTenmmanbHas sHeprust ynpyro nehopMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Tela B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHnumanpHas sHeprus
TeJla B TPABUTAILIMOHHOM TI0JIE€ OJHOPOJHOTO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAS] CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C HM3MEHEHHEM MEXaHUYeCKOM
SHEPIUH CUCTEMBI T€J. 3AKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu s MIOCATBHOM >KUIAKOCTH KAaK CJEICTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU IHEPTUU.

TexHu4yeckne ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KONEP, MPYKUHHBIM MHUCTOJET, THUPOCKOM, (QUIYypHOE KaTaHUE Ha
KOHBbKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOLHOCTH CHUJIBI.

W3mMeHeHue 3HEpTrun Telia NPy COBEPIICHUU PAOOTHI.

B3anmHbIe TNpeBpalleHWs] KUHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd NpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHEPTUU MPU CBOOOTHOM MaICHHUH.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomul, nPAaKmuKym.

N3Mepenue ummynbca Tejia 1o TOpPMO3HOMY ITYTH.

N3mepeHue Cuilbl TITH, CKOPOCTH MOJEIH DJECKTPOMOOHUIST M MOIIHOCTH
CUJIBI TSTH.

CpaBHEeHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne cOXpaHEHHsI UMITYJIbCA MTPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 0 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON HEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenne pabOThl CWIIBI TPEHHS TPH JABIKCHHH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gu3snka u TEepMOJIMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIEC TOJIOKEHUSI MOJIEKYJsIpHO-KUHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBanue. Jluddysus. bpoyHoBckoe aBmkeHue. Xapaxkrtep
JBWKEHHUS M B3aMMOJIECHCTBUS 4YaCTHUI BellecTBa. MoJenu CTpPOEHUSA Ta3oB,
KUJKOCTEW M TBEPIBIX Tel M OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX



Mozened. Macca u pasMepsl MoJekynd (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

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

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

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansTona. M3ompoiiecchl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBsi3p  MEXIy JaBJICHUEM M  CPEOHEH  KHUHETUYECKOW  OSHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICAIBHOIO ra3a).

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

TexHH4ecKrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHUS YaCTUI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us :kuIKOCTEN.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXTy TOPSYEi U XOJIOTHOU BOJIOM.

M3y4yeHue H30TEpMUYECKOrO mpounecca (PeKOMEHJOBAaHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO Mpoliecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

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



HyneBoe Hawano tepmoauHaMuku. CaMOIIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOU CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsl BHYTPEHHEH SHEPTHH.
VYcnoBHUs IPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

Temonepenaya  kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  3HEpruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
tornmBa. Pacuér KkonuuecTBa TemiaoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kosmuectso
TEIUIOTBI W paboTa Kak MeEpbl H3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

Bropoii 3akOH TEPMOJMHAMMKHU JUII PABHOBECHBIX IIPOLECCOB: YeEpe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOJIUT
eMHCTBEHHAs aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJWHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IIepeaaTh TEIIOTY OT O0jiee XO0JIOJAHOTO Tena K 0ojiee HarpeTtomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Lukn Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEIbI.

TexHU4ecKue yCTpPOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEPATyp, YTHIM3ALUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3AIHs OMOOPTraHUYECKOTO TOILINBA JIJIst
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIiupeHuN.

Bo3aymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.



CniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO Mpolecca.

KomnbroTepHble MOJIENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KAIIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcauus. McmapeHue W KureHue. Y jenbHas
TEIJIO0Ta Mapoo0pa3oBaHUs.

HacellieHHbIE W HEHAcChIleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIIEHHOTO ITapa OT TEMIIEPATYpPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACHIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaum3auus. Y JIEJIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

Hedpopmanuu tBEpHOTO Tena. Pactskenue u cxatue. Casur. Moayns FOura.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JMHEHHOE
pacuvpeHre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUUMHA
TEIUIOBOTO pacUIMpPEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEXOIaX.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOEe HaTspKeHHE. Ko3(ppuUUEeHT MOBEpXHOCTHOTO HATSHKEHUS.
Kanusspusie sBneHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  YKUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



Kanumisipasie aBiIeHUS.

Mopenu HEHbIOTOHOBCKOW KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buner nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenre aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEpXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH AepopMalMi pPE3MHOBOrO oOpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHAMMKA.

Tema 1. Inexmpuueckoe noie.

OnekTpu3alms Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. /IBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHPOBOJHHUKHU.
OneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUs AIIEKTPUYECKOIrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DIIeKTpUYeCKOe mmose. Ero AeicTBUe Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHnocth  anekTpuueckoro  moinsa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH JIEKTPUUECKOT0 N0JI1s1. OJHOPOAHOE ANEKTPUIECKOE TOJIE.

[ToTeHIIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh NMOTEHLHMATIOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsda B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTeHIMAaN 3IEKTPOCTATUYECKOTO N0JIs. CBA3b HANPSX)KEHHOCTH TOJS U Pa3HOCTU
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLU AIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo o00béMy miapa. Ilose paBHOMEpPHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIUAJIBHBIX TOBEPXHOCTEH.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPSI0B.

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH ILIOCKOTO
KOHJIEHCaTOpa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHYECKass 3alluTa, 3a3eMJICHHE JJICKTPOMPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX TIIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA IIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO OIS 3apSKEHHOT0 KOHJEHCATOPa.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEl.

HaOmronenue npeBpalieHus HEPruu 3apsiKEHHOT0 KOHEHCATOpa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHnne npoTekaHus TOKa B LENU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHUN KOHIEHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwlil 31eKMpUUecKuili mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcCioBusl CymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUYHMKH
toka. Hanpsokenne U n O/1C é.

3akon Oma i yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBl W IUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

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

OJC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHHMKAa TokKa. 3akoH Owma s
MOJMHOM (3aMKHYTOM) OJJICKTPUYECKOW I1enu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DIEKTPUUECKOU SHEPTHUHU.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS ML PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHHUS U MaTepuana.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT COMPOTUBJIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coenHeHus UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIbI TOKA B IICIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOrO0 3JEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHWJIBI TOKA B IIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTb  Pa3IMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTH COINPOTUBIECHUSI METAIOB OT
TemnepaTtypbl. CBEpXIPOBOAUMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpOBOIHUKMY. CobcTBEeHHasT U MpPUMECHasT  IPOBOJUMOCTD
noJIypoBOHUKOB. CBoicTBa p—n-niepexoia. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUN TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTHUYECKAs IUCCOLHALMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pasps. Pa3nuyHbie TUIIBI CaMOCTOSATEIBHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30paspsiaHble
JaMIbl, AJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUUTABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AIIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmroienne amexTpoiusa.

M3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJA.

Du3nyecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, MPOBEpPKA MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax «YUYEHUYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBS3H.

WUzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYUIIECTBIISIETCSl C YUETOM COJIEPKATEIIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, T€OrpaPUU U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYUCHUEM MEM 0008 HAYUHO20
NO3HAHUA: SBJICHWE, HAy4YHBIA (DaKT, rurmoresa, (Gu3MvecKas BEIWUYWHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeilHas yHKIuA,
napabona, runepOona, ux rpaQuKy U CBOWMCTBA. TpUTrOHOMETpHUECKHE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIINU HA OCH KOOPJIMHAT, CJIIOKEHNUE BEKTOPOB.

Buonocusa: mexanuueckoe JBWKEHHE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIOOOMEH KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKaloLEH Cpensl,
yTUIu3alusg OHOOPraHMYECKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJb BEIIECTBA, MOJSPHAs Macca, IIOJy4YEHUE HAHOMATEPHUANIOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEIl, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

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

Texnonozua: npeoOpa3oBaHUE TBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCIOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JAPYTHUE), JABUTaTElb BHYTPEHHEIO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE DJIEKTPONpHOOpOB,
ra3opas3psiIHbIE JIAMIIbI, TTOJIYITPOBOJHUKOBBIE IPUOOPHI, TalIbBAHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Maznummnoe noe.

B3auMopnelcTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHWTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuina JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTHULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruauTHoe nose B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLECCChHI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna 7uHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH HOJIA IJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnrogenue nBM>XEHHS MMyYKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWTHOM uHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B NMPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTHM B LENH TOCTOSIHHOTO TOKAa.
SArnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
M€Yb, COJICHOU/, 3alllUTa OT JIEKTPHU3ALNH TEJ MPU ABUKEHUU B MArHUTHOM I10JI€
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMArHUTHOW MHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.



IIpaBuno Jlenua.

[TameHrie MarHuTa B aJIIOMUHHUEBOM (MEIHOM) TpyOe.

SIBiieHrE CAaMOMHTYKIIMH.

UccnenoBanne 3aBucuMoctd DJ[C CaMOMHIYKIMH OT CKOPOCTH M3MEHEHHS
CHJIbI TOKA B IICTIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIUH.

COopka MOJIeTu IEKTPOMArHUTHOTO FeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenpHas cucrema. CBOOOHBIC KOJICOAHNS.

[Mapmonunueckue konedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMKCAHUE.
DHepreTuyeckoe ONMMcaHue (3aKOH COXpAaHEHHUS MEXaHWYECKOW 3Hepruu). BriBos
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KMHEMaTHUYECKOIO OMMCAHMUS.

Ammuntyna u (dasza koneOaHui. CBs3b aMIUTUTYAbl KOJEOAHUW HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uacrora koneOanuii. I[lepmon Maybix CBOOOJHBIX KoJieOaHUM
MaTeMaTHYeCKOro MasTHHKA. Ilepros CBOOOJHBIX KOJEOAHUW MPY>KUHHOTO
MasITHHKA.

[Tonsarue o 3aTyxarmux kKojaedanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBas. BimsHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOQHUS.

TexHHYeCcKre yCTPOMCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, YaChl,
KaudeJid, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch KoJie0aTeIbHOTO IBUKEHUS.

HabOmronenre HE3aBUCMMOCTH TIeproia MajlbIX KojeOaHWH Ipy3a Ha HUTH OT
aMILTUTYJIbI.

HccnenoBanue 3aTyxaromux Koje0aHuid U 3aBUCUMOCTH TIEpHO/1a CBOOOTHBIX
KOJICOAHMI OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TPYKHHE C IEJIBIO
dbopmupoBaHUs MPEACTABICHUIN 00 ACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPrUU MPHU KOJeOaHUIX Ipy3a Ha IPY)KUHE.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMXKEHUS TeJa B XOJI€ KOJeOaHUN Ha YIIPYTOM MOJBECE.

N3yyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue FHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanue BIHYKACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHummuosle Ko1e0aHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsja KOHAEHcaTopa C aMIUTMTYI0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aK0OH COXpaHEHUs YHEPTUH B UACATHLHOM KOJIeOaTeIbHOM KOHTYPE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
NEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.

CuHycOHWabHBIA NIEPEMEHHBIA TOK. PE3MCTOp, KOHIEHCATOpP M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHU.

Wneanpupiii  Tpanchopmarop. IlpousBoiacTBo, mepemauya U MOTpeOIeHUE
AIEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE IIIEKTpod3Hepruu. KynbTypa
MCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Hemoncmpauuu.

CB0OOOHBIE ANEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB YaCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTPOMarHuTHOTO Te€HEPATOpA.

BriHyXaeHHbIE CHHYCOUIaIbHbIE KOJIEOaHMsI.

Pe3ucTop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENHM NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAMHEHWH PE3UCTOPa, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO 1 MIPUHITUTT ICUCTBUS TpaHCPOpMaTOpa.



Mopnenb TMHUY 3JIEKTponepe1ayn.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

Nzydenue tpanchopmaropa.

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

Habmro1eHue 31eKTpOMarHuTHOTO PE30HaHCa.

HccnenoBanue padoOThl HCTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpOCTPAHEHHS W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)X€HHE, MpeIoMIIEHHE, HUHTepdepeHIus u
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTaNMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

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

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

[TpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKarOLIEN Cpeibl.

TexHuuecKkue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOAO0JIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOTbI KOJIEOAHUH.

Habmoienue oTpakeHus: U NpeIoMIICHHUS] MEXaHUUECKHUX BOJIH.

Hab6mronenune uatepdepennnu u qudpakiiui MEXaHUIECKUX BOJIH.

AKYCTHYECKUIN PE30OHAHC.

CBoiiCTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJeOaHuH.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)X€HHUe,
npesioMJIeHUE, MoJspu3auus, udpakuus, UHTephepeHIIus.

Oo6HapyxeHue nHQPaKpPacHOTO U yJIbTPAPUOIETOBOTO U3ITYUEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIli HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxkeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI IPEITOMIICHHUS CBETa. AOCOIOTHBINA IMOKA3aTeIh
npejaomiieHusi. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOILICHUE JUIMH BOJH INPHU NEPEXOJE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pas3zena IByX ONTUYECKUX CPE/l.

Xon nydeit B mpusme. ducnepcusi cBera. CroxkHBI cocTaB 0eloro cBeTa.
IBerT.

[TomHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPaXKEHUSI.

CobOuparonyie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOe
paccTosTHUE W ONTHYECKass CUja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pacCTOsSIHUSI TOHKON CepuyecKOl JUH3BI OT €€ Te€OMETPUM U OTHOCUTEIBHOTO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa ny4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIONIUX U PACCEUBAIOIIUX JIMH3AX U UX CUCTEMAX.

OnTtuueckue mpuOopbl. Pazpemaronias cnocoOHOCTh. ['71a3 Kak onThyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenuusi cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOIEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemérka. YcCIoBUE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MAaJ€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmapar, MUKPOCKOI, MPOCKIIMOHHBIN arfmapar, MpPOCBETICHUE
ONTUKH, BOJIOKOHHAS ONTHKA, TU(DPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne NpesioMIIEHUS CBETA.

Habnrogenue nogHOro BHyTPEHHETO oTpakeHus. Mojienb CBETOBO/IA.

HccnenmoBanre XoJa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.

Mopenn MUKpocKoIna, TeJIeCKona.

HaGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IIEHOK.

Habmonenue nudpakiuu cBeTa.

N3ydenne auppakiimOHHON PEIIETKH.

HabGmronenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonasipu3aluu CBeTa.

[IpuMeHeHue MOJISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepeHune nokazaresis npesioMIIEHUs CTEKJIa.

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

N3mepenrie POKYyCHOIO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUs: B CUCTEME U3 INIOCKOTO 3€pKajla U JIMH3bI.

[Tosryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nrogenue nudpakuuu, nHTEpYEpeHInn 1 MOJIsprU3alii CBETa.

N3yyeHue noysipu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINN JIA3epPHOTO U3ITyUYCHUs Ha IBYX IIEIISX.

Habmronenue nucnepcun.

HaOmronenue u ucciaegoBanue Iu(ppakiimoOHHOTO CIIEKTpa.

N3Mepenue I1nrMHbl CBETOBOUM BOJIHBI.

[Tonydyenue criekTpa U3ITy4eHHUS] CBETOIMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuubl  TPUMEHUMOCTHM  KJIacCMyeckou  mexanuku.  [locTynars
CHeUaTbHOU TEOPUH OTHOCUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILEHUE JITIUHBI.

DHEPrusi ¥ UMIYJIbC PEIISITUBUCTCKON YaCTHUIIbI.

CBsi3b Macchl ¢ SHEPruel U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIIbl. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHII.

YyeHndyeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

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

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBecHOE TEIIOBOE M3NyuyeHHUE (M3JIydeHHE aOCOMIOTHO YEPHOTO Teia).
3akoH cmenienus Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUSI U UMITYJIbC (POTOHA.

®dorordpdext. Onbitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHeHHE
Ditnimrerina st pororddexra. «Kpacnas rpanunay goroaddekra.

JlaBnenue cBeta (B YAaCTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpaXkarolrylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTull. BosHbl ne bponns. Jlnuna BoiHb! 1e bpoiiis u
pasMepbl O0OJACTH JIOKAJIM3AIMU JBWXKYIIeWcs dacTtuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. /{udpakiys 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmepeHuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEN
['eitzenbepra.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHL: CIIEKTPOMETD,
(doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3dheKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeETHET0 (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTHY CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs aroMma. IlnmaHerapHas Mojenb aroMa
Pezepdopaa.

[Toctynarel bopa. M3nydyenue u norjomieHrue (GOTOHOB IMPH MEPEXoe aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HaOmronenue mmHe4aTOro crekTpa.

HccnenoBanne CrEeKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosiHHon Pundepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxaens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
quCio saapa. M30Torsl.

PanuoaktuBHOCTE. Alnbda-pacnaj. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacran. [ amma-n3inydeHue.

3aKOH pPaAMOAKTHBHOTO pacnana. PaauMoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO H3Iy4YCHHs. BiusHUE paIMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbIN QoH uznydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegekt Macchl sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOT0 TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIEKThl pPa3BUTHUSA
AIEPHOU YHEPIETUKHU.

MeTtonbl perucTpauy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenune o CrangaptHor Mmojenn. KBapk-riatooHHas MOAENb aJpOHOB.

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

EnuHcTBO uznueckoi KapTUHBI MUDA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, SAepHBIM peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOoTrpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB 4acTUll (10 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yuyenue norioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTHA acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuHu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU I OOBIACHEHHS TPUPOIbI
KOCMUYECKHX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HccleqoBaHuil. COBpeMEHHBIE ONTHYECKUE
TEJIECKOMbI, PAAUOTEIIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «crneKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHbIE ABIPHI B sapax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenTuKTOBOE M3TydeHHUE.

Macmrabnas ctpyktypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3nHOr0 HeOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpPEeSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEH U 3BE3AHBIX
CKOILJICHUM.

Du3nYeCcKuil MPAKTUKYM.

Crnoco0b1 u3Mepenus (pU3NYECKUX BETUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MUYECKUX BEJIUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOoTe3 (BbIOOp W3 pador,
OMMUCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  DIKCIICPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0maromuiee MOBTOPEHUE.



O0o001IeHne U cucTeMaTH3alusl Coep KaHMsl pa3enoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoAUHAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
duznka», «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usuku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOM HayyHOW KapTHMHE MUpPaA, 3HaYEHHE ONHUCATEIbHOMH,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM M  MPOTHOCTHUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEICTABICHUIMA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX [IPEICTABICHUN O PUPOJIE.

MexnpeaMeTHbIE CBSI3H.

WN3yuenne kypca (¢usukum yrayOnéHHoro ypoBHa B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmnvie noHAmMUA, C6A3AHHDBIE C UZYUEHUEM MEMOO0E HAYUHO20
nO3HaAHUA: SBIICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BEJIUYUHA, 3aKOH,
TeOpHs, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HW3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, IU(PPOBas 1adOpaATOPHS.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMEHTAapHBIX (QyHKUUN. [Ipu3Haku mNOMOOMS TPEYroJIbHUKOB,
ompeiesieHne MIOAaU TIOCKUX GUryp u oobéMa Ted.

Buonozua: >nexktpuueckue SBJICHHUS B JKUBOM mpupojie, KojebaTerabHbIE
JBWKEHUS B JKMBOM TNPHUPOJE, SKOJOTMYECKHE PUCKUM TPH IMPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKaIoIIeW  cpensbl,
yIbTPa3BYyKOBasi JMArHOCTMKA B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpPa30BaHMs KPHUCTAUIMYECKON pEIETKH, CHEKTPaJIbHBIN
aHaJIu3.

T'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX  PYI,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTraTENb AKOOM, TreHepaTop MEPEMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JIMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIHOHHBIﬁ armapar, BOJIOKOHHAasA OIITHKA, COJIHCUHAsA 6aTape;1, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTH 00YYarOIIMXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHUICKOIrO OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA M OMbITA JIEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’kKIAHCKOT0 BOCTIMTAHMSA:

e c(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOydYaromIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJIeHHMM B 0Opa3oBaTelbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAJIBHBIMHM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOUW U BOJIOHTEPCKOU €SI TENHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHUICKON TpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

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

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MTOBEICHUS;

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

e OCO3HAHHUE JUYHOIO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHMSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs OSCTETHKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITETFHOCTH, B TOM
YHUClie CBS3aHHBIM C (U3UKOH ¥ TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp Oymymiel nmpodeccun u peaan30BbIBATh COOCTBECHHBIE
KU3HCHHBIC TITAHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oOBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIBTYpBI, OCO3HAHHE TI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JIECTBUM B OKPYXKAKOIIECH Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEILHOCTH SKOJOTUYECKOW HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTA HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCT, MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3y4eHUs] (PU3BUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
JEATEeIIbHOCTh MHANBUIYATBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBnle JJornueckue a1eiicTBUA:

CaMOCTOATENBbHO  (OopMyIHMpOBaTh U  aKTyaJlIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEHATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISIBJISAITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBbIX
(bU3NYECKUX SIBJICHUSX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMbI C YIETOM aHaIN3a UMEIOLIUXCS
MAaTE€PHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSAM, OLIEHUBATH PUCKHU MOCIEACTBUN ESITENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBnie ucciienoBarejnLCcKue 1eHCTBUA:

BJIa/ICTh HAyYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMHU TIOHATHUSMU U METOJaMU
bu3nYecKoil HayKH;



BIaJeTh  HAaBBIKAMH  Y4eOHO-MCCIIEZOBATEIIbCKOM M MPOEKTHOM
NeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
COJEpKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMS,

BJIQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelleHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TMONYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSIX;

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

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

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmanmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMaluu (PU3HMUECKOTO COJEp KaHUS
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOWCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHQOpPMALUU Pa3TUYHBIX
BUJIOB U ()OPM NPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3PrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONIEP)KaHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus UHGOpPMAIMM U UEJNeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHWE Ha YpokaXx (U3MKM U BO BHE-ypPOUYHOH
NEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

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

IIOHMMAaTh W HCIOJb30BaTh  IpEUMyIleCTBA  KOMaHIHOM MU
WHIUBHUIYaIbHON paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX IEHUCTBHI C Y4ETOM OOIIMX
HUHTEPECOB U BO3MOKHOCTEN KaXKIOr'0 YICHA KOJUICKTHUBA,;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JNEUCTBUMN, paCIpelesATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4acTHHUKA KOMaHAbl B
oOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

[pe/ularatb HOBBIE IIPOCKTHI, OLICHUBATh HJEU C IIO3ULIUU HOBU3HBI,
OPHUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTHUBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  HpOSBIATH  TBOPYECTBO M  BOOOpa)KeHHE,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIHO ~ OCYILECTBIIATh IO3HABATENIbHYIO JESTENbHOCTh B
obnacti (U3MKKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOH pabOThl C YYETOM HMEIOIIUXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacliupsTh ~paMKU  ydyeOHOro IMpeiMera Ha  OCHOBE  JIMYHBIX
IPEANIOYTEHUM;

JienaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh PUOOPETEHHBIN OMIBIT;

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYAIUAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IETISIM;

BJIaJICTh HaBBIKAMHM I103HABATEIBHOM peduieKkcuM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHUII;

HCIIOJIB30BaTh MPUEMBI pedIIeKCUU Il OIEHKH CHUTYyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILIEHUBAaTh PUCKA U CBOEBPEMEHHO IPUHUMATHh PEUICHUSA IO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTAaTOB
JIeSITeIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
buzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHHS y OO0YyYaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIIEHBIN WHTEJUICKT, TIPEAOJIar Ao A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HAIPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHAMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJalTUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOMIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE NEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

SMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTUX, YYUTHIBATh €ro IMpH OCYLIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3YJIbTATHI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
DKOJIOTMYECKOM, COIMAIbHOM M OSTUYECKOM cdepax eAaTeIbHOCTH
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK ¥ TEPMOJUHAMHUKHU, POJb (PU3MUECKON TeOpHH B
(dbopMUpOBaHNY TIPEJICTABICHH O PU3NIECKON KapTUHE MUPA;

pa3nuuaTh YCJIOBUA NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MpoLIeCCOB (SIBJICHUM): WHEpIHMAIbHAs CcHCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJI0, MaTepualibHas TOYKA, PAaBHOYCKOPEHHOE IBUKEHHE,
CBOOO/JIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOITIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIECIIN ra3a, KUIKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) Tea, UIeadbHbIi ra3, TOUCYHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyaTh ycioBHs (TpaHHUIBI, 00JIaCTH) MPUMEHUMOCTH (PUIUUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB W
OTrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHATH MEXaHHMYECKHE TIPOLIECCHl U  SIBIICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBaHusa [anunes s CKOPOCTH M TEepeMeElIeHUs,
3akoHbl HplOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPTUH, CBSI3b PabOTHl CUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEpruH,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJibca U
MEXaHUYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHANIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SBJICHUS, UCIOIb3YS
ocHOBHbIe mOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMHUKUA (CBA3b JABJEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHIIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHUHETHYECKOU
SHEpruer TEmIOBOro JBUKEHHUS €ro YacTHIl, CBS3b JABJIECHUS UICAIbHOIO
raza C KOHUEHTpPAaUHMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIJIOBBIX MpOIECcax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBSCHATH DJIEKTPUUCCKUE SBJICHHS, WCIOJb3YS
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3ULIHNHN DIEKTPUUYECKUX
MoJIeil, IpU ATOM YyKa3biBas YCJIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKU Ba)KHBIE COOTHOIICHHUS: 3aKOHbI Oma il ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHna,
npaBuia Kupxroda, 3akonsl apajes A 31€KTPoIn3a);

OMKCHIBATH (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HMCHIOJb3Yys BEITUYUHBI:
NepeMeIleHre, CKOPOCTh, YCKOPEHUE, UMITYJILC Tela U CUCTEMBI TeJl, CUIIa,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANIbHAsI DJHEPrusi, KUHETUYECKas
DHEPrUs, MEXaHWYecKas SHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHUS, MOIIHOCT,
DHEPrus B3aUMOJICHCTBUS Tena ¢ 3eMiéil BOMU3M €€ MOBEPXHOCTH,
SHEprusi ymnpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEIJIOTHI,
a0coJlIoTHas TeMmmepaTypa Tejia, padoTa B TEPMOJIUMHAMHKE, BHYTPEHHSIS
DHEPrUs WJACATBHOTO OJHOATOMHOIO rasa, paboTa HACAIbHOTO Trasa,
OTHOCHUTENbHAsI BIAXHOCTh Bo3nyxa, KIIJ wuaeanbHOro TEMIoBOTO
JIBUTATEJIS; AJICKTPUUYECKOE T0JIe, HANIPSAKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaMpspKEHHOCTh  TOJISI TOUEYHOTO 3apsifa WIM 3apssKeHHOro Imapa B
BaKyyM€ MU B JUAJIEKTPUKE, MOTEHIHAT HJICKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHLMAJNOB, AJEKTPOABIKYIIAs CUJa, CWIa  TOKa,
HalpssKeHUE, MOIIHOCTh TOKa, »JJIEKTpUYecKas €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMHU C TMOCIeI0BaTEeIbHBIM U
napasuiesIbHbIM COEIMHEHUEM PE3UCTOPOB, DHEPTHUSI AJEKTPUUECKOTO MOJIs
KOH/JIEHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUM:
MEXaHHUYECKOE JIBUKEHHE, TEIJIOBOE JBUIYKEHHE 4YaCTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAILTU3AIlsl, HAPaBICHHOCTh
TeIIonepeaayu, 3JIEKTpU3alus TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3UUECKON BETUYMHBI OT
JIpyrol ¢  HUCIOJB30BAaHUEM  TMPSMBIX  HU3MEPEHUM, TIpU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTaThl MOJTYYEHHOU
3aBUCUMOCTH (U3HUECKUX BEIMYUH B BUJE TPaPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IEIaTh BIBOIBI MO pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHs (U3MYECKUX BEIMYMUH, IPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW TMIOTE3bI: MIJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl W J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIIeI0BaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, MpPaKTUKyMa ©  y4eOHO-
UCCIIEOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MOJeIb0: Ha OCHOBaHMM aHalIM3a yCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUECKONl MoOAeNu, OTBEYawlleld TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHBbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(Gu3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METO/I0B
pelIeHus 3a/1a4, TPOBOJUTh PACUETHl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHAJM3UPOBATh PE3YyJbTaThl W KOPPEKTHPOBATH METOABI PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemarb KadecTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWU H3
pa3HbIX pa3aenoB Kypca (PU3MKH, a TAKKE UHTETrpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKMX U 3apyOCkKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTUM;

aHAJIM3UPOBAaTh U OLEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3WYECKUMHU MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
MPUPOAOTIOIb30BAHUN, & TAKXKE Pa3yMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAYKH W TEXHOJIOTUM JJId JAJbHEUILEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSTH pa3lInuHble CIOCOObl paboThl ¢ MHGpOpMaIuen PU3NIECKOTro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKa, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMALINU, CTPYKTYPHUPOBAHUS M MHTEPIIPETALIUU
uHdopMaIKU, MOJTYYEHHOM U3 pPAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANMM3UPOBaTh  MOJIy4aemMylo  UWHGOpManMi0O U OLCHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIEI0BATEIBCKUX PAOOT;

paboTaTh B TpYMIE C HCIOJIHEHHWEM pA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIBFHO PACTIPEACIIATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYallMsIX, aJIeKBAaTHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIBI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiien npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonmy oOydenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

MOHUMATh  POJIb  (PUBUKA B  SKOHOMHMUYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THYECKOU 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 (YHKUUNA (PU3MYECKON Teopuu —
ANEKTPOANHAMUKH, CHEUUAIBHOM TEOPUU OTHOCUTEIBbHOCTH, KBAHTOBOM
busuky, poib (puszudeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHUIN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTaBICHUN O IPUPO/IE;
pa3inyath YCJIOBUS TMPUMEHUMOCTH MoJeneld (Quanueckux Tel Hu
IPOLECCOB  (SIBJICHUH): OJHOPOJHOE JIIEKTPUYECKOE U  OAHOPOJHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MATEMAaTHICCKUNA MasITHUK,
UJeaabHbIA MPYXUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, WJCaTbHbBIN
KoJie0aTeIbHbIH KOHTYpP, TOHKAs JTMH3a, MOJEJIeH aToMa, aTOMHOTO siJipa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth yclOBUS (TpaHUIlbl, O0JACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUST U 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
NEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHuna, 3akoH
ANEKTPOMArHUTHOM  WHAYyKUMH, TpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOHM IEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEIHUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

aHaJTM3UPOBATh U OOBSACHITH KBAHTOBBIC MIPOLIECCHI U SABJICHUS, UCTIOJIb3YsI
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorpdexra, mepBbld W BTOpOM TocTydarsl bopa, mOpuUHIMI
COOTHOIIIEHUsI HeomnpenenéHHocTedl [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAaCCOBOT'O YHCENI U DHEPTUU B SIJEPHBIX PEAKIMAIX, 3aKOH
PaJMOaKTUBHOTO pacnana);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJB3YsS BEITUYUHBI:
HaIpsHKEHHOCTh AJIEKTPUUYECKOTO MOJISA, MOTEHINANT 3JIEKTPOCTATHYECKOTO
MoJIs, Pa3HOCTh TMOTEHIUANIOB, OAJIEKTPOJABIDKYINAS CUIA, WHIYKIIUSI
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMIKYIIAS CHUJAa CAMOMHIYKIMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKANA HWMIYJbC, IOJHAs SHEPrus,
DHEPrus TOKOS CBOOOJHOW 4YaCTHUIIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apsJl Alipa, SHEPTHUSI CBA3U S/Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIUSI, pe30HAHC, MHTEep(]epeHIrs
BOJIH, Judpakius, JTUCIEPCHsi, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dotosnextpuueckui ddext (dororddexr), ambda- u Oera-pacmambi
aep, ramMMma-usiydeHue snaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

OTIpEIENISITh HAIpaBiICHUE WHIYKIIMA MAarHUTHOTO TIOJI MPOBOJHHKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHna;

CTpOUTH U300paKeHUE, CO3/]TaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSThL OCHOBOIIOJIATalolMe ACTPOHOMUYECKUE TOHSATHUSI, TEOPUU U
3aKOHBI JJII aHalm3a ©M  OOBSACHEHHS (U3WYSCKUX  IPOIIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUsI HEOSCHBIX TeJl, IBOIOLNUHU 3BE3/] U BCelleHHOI;
MPOBOAUTL HCCJICOBAaHUE 3aBUCUMOCTEH (DU3WUYECKUX BEJIMYHMH C
UCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yJabTaThl MOJIYYECHHOW 3aBUCHMOCTH



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

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (DU3HUECKUX BEIHYMH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJI M3MEPEHHUs, OLICHUBATh a0COJIFOTHBIE U
OTHOCHUTEJBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUIIOTE3bI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh IpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUHN HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJeNH, OTBEYarolue TpeOOBaHUSAM 3aJay, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAThl (PU3NYECKUX TEOPHIA
IPU HUCIIOJIB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs 3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAaHWU UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pE3yNbTaThl U KOPPEKTUPOBATH METOMBl PEIICHUS C YYETOM MOJYUYEHHBIX
pE3yNbTATOB;

pemarb KayecTBEHHbIE 3aJaud, TpeOyrollne NPUMEHEHUs 3HAHUM u3
pa3HBIX pa3leNoB Kypca (pU3UKH, a TAKKEe MHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBJICHUS;

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

OPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBaTh M OLIEHUBAThH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NpOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
NPUPOAOTIOIB30BAHUM, & TAKKE PasyMHOM HCIOJIb30BAHUU JTOCTHXKEHHIM



HAayKM M TEXHOJOTMH JUId JaJbHEHIIEr0 pa3BUTHSA YEJIOBEYECKOIO
00IIIECTBA;

IPUMEHATh pa3jNyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCIHOJIH30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U NPEAbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALNN
uHbOpMaIlMK, TOJNYUYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W OICHHMBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUW B Ipolecce
BBINIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAdOT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACIIPEACIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalHsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXIOro U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Crartuka TBEpHOroO TENA 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 35
Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 |
) TIepeXOo/Ibl
Uroro no pazgeny 49
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DIIEKTPUYECKOE T0JIe 24 1
4.2 ITOCTOSIHHBIN 2JIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyHbIX Cpeaax

6
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHOoe nosue 14
1.2 DNeKTpOMarHuTHAasE UHIAYKIIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15
)3 MexaHnyeckne U 3JEKTPOMarHuTHbIE 10 |
BOJTHBI
2.4 Onruka 25 1
Hroro no pazgeny 60

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15

4.2 ®uszrka aroma 5

43 ®u3nKa aTOMHOTO Spa U 3JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12
Hroro no pazneny 12
Paznen 6. PUBHUYECKUN MPAKTHKYM
6.1 Pu3n4ecKuil NPaKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
’ JeSITEIbHOCTH, TPUOOPETEHHOTO MPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

dwusnka — pyHAaMEHTATBFHAS HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

HayuHblii MeTOI TO3HAHUS] U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
no3HaHus npupoasl. Habmonenue u
9KCIIEPUMEHT B (pH3uKe

Crioco6b1 u3MepeHust (PU3NYECKUX BETUYUH

AOCOIIIOTHAA ¥ OTHOCUTEIIbHAS
MNOTPEIIHOCTH U3MEPEHUIN (PU3NYECKUX
BCIINYUH

MopenupoBanue B ¢pusuke. Poiab u mecto
¢u3uKu B pOpMHUPOBAHUHN COBPEMEHHOM
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeIFHOCTH JIFOAeH

MexaHn4deckoe IBHKEHHE. Cucrema
orcuera. OTHOCUTEIIFHOCTh MEXaHUYSCKOTO
JABMIKCHUA. HpHMa}I n 06paTHa51 3aga4u
MEXaHUKH

Pannyc-BekTop MaTepralbHON TOYKH, €TO
IIPOEKIUU Ha OCU KoopauHatT. Tpaekropusi.




ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.

['padmyeckoe onricanre paBHOMEPHOTO
PSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMeieHnii 1 CKOpOoCTeH.
Pewenne 3anau

11

12

13

HepaBnomepHoe nuxenue. MrooBeHHas
CKOpocTh. Yckopenue. [Ipsamonnneiinoe
ABVKCHUC C MTOCTOAHHBIM YCKOPCHUEM

['padmyeckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOE najieHne. Y CKopeHue
CBOOOIHOTO Na/ieHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe aBuxeHue. JBrxeHue mno
OKPYKHOCTH. YTJIOBas U IMHEHAs
ckopocTts. [lepron u yacrora.
[{eHTpOoCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHE

16

17

KonTponbhas pabota no teme
"KunemaTtuka"

Ilepsriit 3axk0H HproToHa. MHEpLMaibHbIE
cucremsl orcuéra. [IpuHnun
OTHOcUTEJIbHOCTH I'anunes.




HCI/IHCpHI/IaHBHBIC CHCTEMBI OTCUETA

Cuna. PaBHonelicTByromas cuia. Bropoit

18 3akoH HprotoHna. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
Herorona

20 [Tpunimn cynepno3uiuu cui. Pemenne
3a/1a4 Ha MPUMEHEeHHe 3akoHOB HbioToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHON U
WHEPTHOI MacChl

2 Cuna TspKeCTH M yCKOpeHHe CBOOOIHOTO
najeHus
JIBukeHre HeOECHBIX Te U UX

23 MCKYCCTBEHHBIX CIyTHHUKOB. [lepBas
KOCMHUYEcKasi ckopocTb. 3akoHbl Keruepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BubI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4€TOM CHJIbI COIPOTUBIIEHUS CPEJIBI

26 Hasnenue. ['ugpocraruueckoe JaBieHUE.
Cwia Apxumena
AGCOIOTHO TBEPIOE TEJIO.

27 [TocTynarenbHOe U BpalaTeibHOE
JIBUKEHUE TBEPJOTO Tella

73 MOMEHT CUJIbI OTHOCHTEIBHO OCH
Bpaienus. [1neqo cuiibl

29 CrnosxeHue Cul, IPUI0KEHHBIX K TBEPIOMY

teny. LleHTp TsxkecTu Tena. Y cinoBus




30

paBHOBecHsI TBEpAOro Tena. Busl
paBHOBeECHUS

Penrtenue 3amau

31

32

33

34

KontponbHas padora no teme "/lunamuka.
Craruka TBepaoro tena'

I/IMHYJ'IBC MaTCpI/IaJII)HOﬁ TOYKHU, CUCTCMBbI
MAaTCpPHAJIbHBIX TOYCK. HeHTp Macce
CHUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa 0
ABVOKCHUU LCHTPA MAaCC

I/IMHy.TIBC CHJIbl U U3SMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE JBM)KEHUE

MoOMEHT uMITysIbca MaTEPUAIBHON TOYKH.

HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTa
HUMITYJIbCA B HCHTPAJIIbHBIX IOJIAX

35

36

37

38

Pemenue 3agaa

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'papuueckoe
npejcTaBieHne paboThl CHIIbL. MOIIHOCTh
CHJIBI

Kunernueckas sueprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPTUH
MaTepUaIbHOU TOUKH

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHIIUAJIbHBIC

cuibl. IloTeHInanpHas SHEPTUs. BTOpaSI
KOCMHYCCKaAsA CKOPOCTh

39

Tpetbst KocMUUYecKas CKOpPocThb. CBA3b
paboThl HEMOTEHLUATBHBIX CHUJI C




W3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUU

Ynopyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBaenue bepHyinu 115 uaeanbHOM
JKHJKOCTH

41 KonTtponsHast pabora o Teme "3aKoHBI
COXpaHEHHUs B MEXaHHUKe"
Pa3BuTue npencraBieHuid 0 Npupoe

42 ternoThl. OcHOBHBIEC noyioxkenuss MKT.
Juddysus. BpoyHoBckoe ABIKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U

43 TBEPJBIX TeJ. XapaKTep JBUKEHUS U
B3aMMOJICHCTBUS YaCTUI[ BEISCTBA
Macca u pa3Mepsl MOJIEKY (ATOMOB).

44 KomnuectBo BemecTBa. [locTosunas
ABoraapo

45 Temneparypa. TermnoBoe paBHOBECHE.
[[Tkana [enbcus

46 Pemenne 3amau

47 Wneanbuplii Ta3. I'a30BbIe 3aKOHBI

43 VYpasuenue Menneneesa-Knamneiipona.
Pemenue 3agau

49 AbGcomoTHas TeMieparypa. 3aKoH
JlanbToHa

50 N3omnporiecchl B uaeaabHOM rase ¢
IMOCTOSHHBIM KOJIMYECTBOM BEIIICCTBA

51 I'padpuaeckoe nmpencraBiaeHne




52

U30IPOIIECCOB: U30TEPMa, H30X0Pa,
n3zobapa

OcnoBHoe ypaBHeHne MKT

53

54

55

Pemenue 3amau

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO CpeHei
KMHETUYECKOW SHEPTUeH MOCTYNaTeIbHOIO
TEIJIOBOTO JIBMKEHUS €€ YaCTHUIl

O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110
Teme "OcHoBel MKT"

56

57

KonTponpHas padora o teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucTeMa. 3aJaHue
BHEIIHUX ycnoBul g T/ cuctemsl.
Bremnue 1 BHyTpEeHHUE ITapaMeTpBI.
[Tapametpsl T/] cuctemsl kak cpegHue
3HA4YECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

59

60

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBoiibHas penakcarus T/]
CUCTEMBI K TEINIOBOMY PaBHOBECHUIO

Mogaenb naeaabHOro ra3a B
TEpMOJMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOU MOJEIN

VYpasuenue Menneneesa-Knaneiipona u
BBIPAXEHUE ISl BHYTPEHHEW SHEPruu

61

Bripaxkenue aJisi BHyTpeHHEU SHEprun
OJIHOATOMHOTO HJI€aIbHOIO Trasa.




62

KBazucrtarnueckue U HeCTaTUYECKHE
IIPOLIECCHI

DOnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsl o rpaduky mporiecca
Ha pV-auarpamMmme

63

Ternonepenaya kak crocod U3MEHEHUS
BHYyTpeHHel sueprun Tl cucremsr 6e3
COBEpILICHUS PabOTHI

64

65

66

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUe

KonnyectBo Temnorsl. TemnoéMKocTh Tena.
VY aenbHas U MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y AeIbHAsl TEIUIOTA CTOPAaHUS
TOILJINBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

67

[Tonsarue 06 annadbaTHOM Tpolecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

68

69

70

KonngecTBo TemoTsl U paboTa Kak Mephbl
WU3MEHEHUs BHYTpeHHeM sHeprun T/1
CHUCTEMBI

Bropoii 3ak0H TepMOIMHAMUKY JIJIs
PaBHOBECHBIX U HEPAaBHOBECHBIX
npoueccoB. HeoOpaTumocTs TpUpoIHBIX
IIPOLIECCOB

[TpuHUIMTBI AEHCTBUS TEIUIOBBIX MAIIHH.
KM

71

Maxkcumansroe 3aaderaue KITJI. Ilukn




72

Kapno

Pemenue 3amau

73

74

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTaTelIed. TerioBoe
3arps3HEHUE OKPYXKAIOIIEH CpeIbl

Penrenue 3anau

75

O00011IeHME U CUCTEMATU3AIMs 3HAHUHM 110
teme "Tepmonunamuka. TemnoBbie
MAaIluHe!"

76

7

78

79

80

KonTtponpsHast pabora o Teme
"Tepmonunamuka. TeniaoBbie MalTUHbI"

[TapooOpazoBaHue u KOHACHCALIHUSI.
Vcnapenue u kunexnue. Y aeabHast TeIoTa
napooOpazoBaHUs

HacplleHHbIe 1 HEHACBIIICHHEIE Taphl.
KauecTBeHHas 3aBUCHMOCTb IIJIOTHOCTH U
JAAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT
00BEMa HACBIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPhbI KUIICHUA OT JaBJICHUA B
KHUAKOCTHU

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEJIbHAS BIAKHOCTh

Pemenue 3agau

81

TBépnoe teno. Kpucramimueckue n
amop¢Hble Teraa. AHU30TPONUS CBOMCTB
KPHCTaJJIOB

82

[LnaBnenue u kpucramn3anus. Y 1eabHast




83

terioTa raBneHus. Cyoaumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHue
u cxkarue. Casur. Moayns FOnra. Ipenen
ynpyrux nedopmaruii

84

TermoBoe pacluMpeHne KUIAKOCTEN U
TBépI[BIX TCII. AHI‘apMOHI/I3M TCIIJIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA

85

86

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

YPaBHeHI/Ie TEII0BOro OangaHca

87

88

89

Pemenue 3amau

[ToBepxHOCTHOE HaTsDKeHUE. Kanmuisipabie
ABJICHM. J{aBlieHHe 1o HCKPUBIEHHOMN
MOBEPXHOCTHIO KUJKOCTU. DPopMyna
Jlammaca

O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

90

KontponbHas padota o Teme "ArperaTHsie
cocTtosHUs BenlecTBa. @a3zoBbie nepexoas”

91

DnexTpu3anus Tea U e€ MposBICHUS.
DIeKTpuyecKui 3apsia. [IBa Buaa
AJIEKTPUYECKUX 3apsaoB. [IpoBogHUKH,
JTUAJICKTPUKA U TTOTYIIPOBOTHUKHI

92

DneMeHTapHbIN NEKTPUIECKUNA 3apsil.
3aKOH COXpPaHEHUs AIEKTPUIECKOTO 3apsaa

93

B3anmopencteue 3apsanoB. Toueynsle
3apsael. 3akoH Kynona




94 Pemenue 3amau

05 Onektpuueckoe nose. Ero neiictBue Ha
AIEKTPUUYECKUE 3aPsIIbI

Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.
9% [Ipo6usrii 3apsa. JInaun HanpsHKEHHOCTH
alIeKTpruecKoro noust. OgHopoaHoe

SJICKTPHUYCCKOC I10JIC

[ToTeHIMATBEHOCTD AMEKTPOCTATUIECKOTO
97 moJis1. Pa3HoCTh ITOTEHIINAIOB U
HaIpsDKEHUE

IToTreHnnuanbpHas QHCPIuA 3aps/ia B
98 QJICKTPOCTATUYCCKOM II0JIC. ITorennman
SJICKTPOCTATUYCCKOI'O I1OJIA

CBs3b HaprI)KéHHOCTI/I IOJIsT U pa3HOCTU

99 MMOTCHIUAJIOB AJIA 3JICKTPOCTATUYCCKOTO
IIOJIA

100 [IpyuHIHI cynepno3uuy JIEKTPUIECKUX

oJien

101 Pemenue 3amau

IIone Toueunoro 3apsaa. Ilone PAaBHOMCPHO

102 .
3apsHKEHHON cepsl

[Tosie paBHOMEPHO 3apsKEHHOTO 0 00BEMY
103 mapa. [lone paBHOMEpPHO 3apsKEHHOMN
0eCKOHEYHOM! MIOCKOCTH

104 [IpoBOJHUKY B RJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

105 JIMBINEKTPUKHY U ITOJIYIIPOBOJHUKU B
AEKTPOCTATUYECKOM I10J1€




Konaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpa

107 [TapannenbHOE COeAMHEHNE KOHIEHCATOPOB

108 IlocnenoBaTenbHOE COSAMHEHIE
KOH/ICHCATOPOB

109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemenne 3amau

11 JIBr>KeHUE 3apsyKEHHOW YacTHIIBI B
OJIHOPOJIHOM DJICKTPHUYECKOM T10JIe

112 Pemenue 3agau

113 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH 110
teMe "DnekTpuyeckoe nosue"

114 KonTponbHas pabota mo Teme
"Onextpuueckoe noiue"
Cuna toka. [locTossHHEIH TOK. Y ClI0BHS

115 CYyILLIECTBOBAHUS ITOCTOSHHOTO
3JIEKTPUYECKOTO TOKA

116 Ucrounuku toka. Hanpsxenue u 9/1C

17 3akoH OMa JJ1s y4acTKa LEeMH.
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHMOCTH COTIPOTUBIICHHUS OJHOPOTHOTO

118 IIPOBOJHUKA OT €T0 JUIMHBI U TUIOLIAIH
MONEPEYHOI0 CEYEHUs

119 VenpHOE COMMPOTHRIICHHUE BEIIECTBA.
Penrenue 3amau

120 [TocnenoBarenvHoOeE, MapaiebHOE,

CMCHIAHHOC COCANHCHUC MTPOBOAHUKOB




121 Pacuért pa3BeTBIEHHBIX MNEKTPUUECKUX
neneii. [Ipasuna Kupxroga
122 Penrtenue 3amau
123 Pabora anekTpruyeckoro Toka. 3aKoH
Hxoyns —Jlenna
124 Penrenue 3anau
MOIIHOCTD JEKTPUUYECKOTO TOKA.
125 TemnoBas MOIIHOCTG, BRIACIICMAs Ha
pe3ucrope
126 Pemienue 3anau
127 OJ1C 1 BHyTpEHHEE COIPOTUBIICHHE
HCTOYHHKA TOKA
128 3axon OMa 1715 OJTHOM (3aMKHYTOM)
ANEKTPUYECKOMN LN
129 Penrenne 3agau 1
130 MOoOIHOCTh UICTOYHUKA TOKA 1
131 Kopotkoe 3ambikanue 1
132 KonzaeHncarop B 11enu NOCTOSSHHOTO TOKa 1
133 Pemenue 3agau 1
134 Pemenue 3agau no reme "l[locTostHHBIN
ANEKTPUUECKUI TOK"
135 Pemenne 3amau mo teme "IlocToTHHBIH
AIEKTPUYECKHUI TOK"
136 Pemenue 3agau no reme "llocTostHHBIN
AIEKTPUYECKHUI TOK"
137 O06o001IeHrne U CUCTEMaTH3aIus 3HAaHUH 110
teMme "[1oCTOSHHBIN 21eKTpUUECKU TOK"




138

139

KonrtponbHas pabora no reme
"TTocTOSIHHBIN NEKTpUYECKUI TOK"

:‘)J'IGKTpI/I‘iCCKaSI IMPpOBOANMMOCTD Pa3JIMYHbIX

BEILIECTB. DJICKTPUUYECKUH TOK B METasIax.
CBepXIpOBOAUMOCTD

140

DNEKTPUUECKUN TOK B pacTBOPax U
paciuiaBax 3JeKTpoJuToB. 3akoHbl Dapajest
JUTSL SJICKTPOIIH3a

141

142

DneKTpuuecKuil Tok B razax. [lnaszma

DNEKTPUYECKUH TOK B BaKyyMe.
BakyymHble npuGopsl

143
144

DNEKTPUYECKUH TOK B TOJIYIPOBOJHUKAX

[TomynpoBOIHUKOBBIE TPHOOPHI

145

146

147

Pu3nYecKuil TPAKTUKYM 110 TEME
"HM3MepeHue CUIIbl TOKA U HANIPSKEHUS B
LIENH IOCTOSIHHOTO TOKA IPU MIOMOIIU
aHaJIOTOBBIX U IIM(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" UK "3HaKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepsl
U3MepeHus PU3NYECKUX BETHMUUH MPU
MTOMOIIA KOMIIBIOTEPHBIX JATYUKOB"

Pu3NYeCKUu IPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO JBUKEHUS C
LENTbI0 ONPEACIICHUS MTHOBEHHOM
ckopocTH"

Du3nYeCcKUui IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IIpu
IIPSAMOJIMHETHOM PaBHOYCKOPEHHOM




148

149

150

JIBYDKESHUHU 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
nageHus" win "M3ydeHue ABUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3y4yeHue OBUKEHHS TeJa 10 OKPYKHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MITH
"UccnenoBanue 3aBUCMMOCTH TepUoa
oOpaleHusi KOHUYeCKOro MasiTHUKA OT €ro
napamerpos"”

Du3nYeCKU IPAKTUKYM I10 TEME
"M3MepeHune paBHOAECHCTBYIOLIEN CHIIBI
U JIBUKEHUH OpyCKa IO HaKJIOHHON
miockocTH" wnn "lIpoBepka runoTessl o
HE3aBUCHMOCTH BPEMEHHU JIBH)KEHHUS Opycka
10 HAKJIOHHOH INIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

151

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
nin "M3yueHue IBUKEHUS CUCTEMBI Tel,
CBSI3aHHBIX HUTbHIO, IEPEKUHYTON Yepe3
n€rkuii 610K"

152

DuU3nyeCKui MPAKTUKYM 110 TEME




"Nzmepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PHIMeHTa
3aBucumoctd Frp(N)" mnu "Uccnenosanue
JBIDKEHUS OpycKa 110 HaKJIIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KO3 UIIMEHTOM
Tpenus" win "M3ydeHue JBUKEHUS rpy3a
Ha Bajy ¢ TpeHueM"

153

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPJIOTO TeEJIa, UMEIOIIETO OCh BpalieHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOHYMBOCTHU TBEPIOTO TeJa, UMEIOIIETO
MJI0IAb OTIOPHI"

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY IIyTh" Miu "M3mMepenune cuiibl
TATH, CKOPOCTH MOJAEIH JIEKTPOMOOWIIS U
MOIIHOCTH cuiibl TATH" win "CpaBHeHne
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHUst
VMITYJIbCA MPH YIIPYTOM B3aMMOJICHCTBUU"
iy "M3MepeHne KNHEeTHYECKON YHEPTUH
TeJa 10 TOPMO3HOMY ITyTH"

155

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne n30TepMUYECKOrO Mporecca
(pexoMeH/1I0BaHO HCIIOIb30BaHHE
nndposoit tadoparopun)" wim "Uzyuenue
M30X0pHOTro npouecca" uim "HU3ydenne




156

n3zobapHoro nporecca” uinu "[Iposepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mMepenue yenbHOM TeII0EMKOCTUH" UiTn
"HccnenoBanue mnpoiecca OCTbIBaHUSA
Benlectna" uinu "Mccienosanue
agunabarHoro mponecca” wim "M3ydenne
B3aUMOCBSI3M YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
JKugkocren"

157

158

dusnueckuil NpakKTUKYM 10 TEMe
"N3y4yeHne 3aKOHOMEPHOCTEN HcTapeHus
)uakocrei" wim "M3Mmepenue yaenbHOn
TETJIOTHI TJIaBJIeHus Jbpaa" win "U3yuenue
CBOICTB HACBIIIIEHHBIX NapoB" WU
"HN3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/1yXa M OIIEHKa Macchl MMapoB B
nomerienun". Msmepenne kodpduureHTta
MOBEPXHOCTHOT'O HATSKEHUS

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaO:xroienue npeBpalieHus SHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKA B LIENIH, COAEpKaIen
KoHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHLIUAJIOB (HAPSKEHUs) TpU
MOCJIEI0BATEIbHOM COETUHEHUH
KOHJICHCATOPOB"

159

Du3N4eCKUu IPAKTUKYM 110 TEME




"UccneqoBaHue CMENIAHHOTO COSTUHEHUS
pesuctopoB" unu "M3Mepenue yieapHOoro
COIPOTUBIIEHUS IPOBOJHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs "

160

DuU3nYeCKU MPAKTUKYM 10 TEME
"Habnronenue anekrponuza’ wim
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOIO HOHA"
wiu "HccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temriepatypbl” uinu "CHATHE BOJBT-
aMIIEPHOM XapaKTEepUCTUKHU auoaa"

161

PesepBHeIit ypok. O000IICHNE U
CUCTEMAaTH3aI¥sl 3HAHWH 110 TeMe
"KunemaTtuka"

162

163

164

PesepBHslit ypok. O60011IeHNE U
cHCTEeMaTH3aIlHs 3HAaHUH 110 TeMe
"lunamuka"

PesepBHrlit ypok. O60011IeHNE U
cucTeMaTu3alms 3Hagui mo treme "CraTtuka
TBEpaoro tena"

PesepBHriit ypok. O6001ICHHE U
cHUCTeMaTH3allis 3HaHui o TeMe "3aKOHEBI
COXpaHEHHUs B MEXaHHUKe"

165

Peseprubrit ypok. O6001eHNE U
cuctemaTusanus 3HaHuil o teme "OCHOBBI
MOJIEKYJISIPHO-KMHETUUECKOM Teopun”

166

PesepBHbIil ypok. O0001ICHNE 1
CHCTEeMaTH3aIHs 3HaHUH 110 TeMe




167

"Tepmoaunamuka. TernnoBbie MaluHb!"

PesepBHeiit ypok. O600ICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSTHUSI BELIECTBA.
®azoBbie epexoab"

168

PesepBHeiit ypok. O600IICHHE U
CUCTEMAaTH3aIMsl 3HAHHUH 110 TeMe
"DnekTpuueckoe mose"

169

170

Peseprublit ypok. O60011eHUE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ITocTosIHHBIN AMEKTpUYECKUI TOK"

PesepBusiit ypok. O60011eHNE U
cucTeMarusanusa 3Haguii 1mo reme "Toku B
pa3IuYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanueie  Ipakrueckue fll3y'{eﬂml :)Iﬁlil;l;OBaTeﬂbﬂble
padoThI padoTbI pecypenI
B3aumoselicTBue NOCTOSIHHBIX MArHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe moie. 1
I'mnoTesa Ammepa
Bekrop marauTHOM nHAYKUuU. [IpuHimn
2 CyNEepHO3HIMU MArHUTHBIX ToJed. JInnnn 1
MarHUTHOW MHIYKIIUH
3 MarHuTHOE 10J1€ IPOBOJHUKA C TOKOM. |
OmneiT OpcTena
Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb 1
5 Pemenue 3amau 1
6 ITpumeHneHne 3akoHa Amnepa. |
DeKTpOU3MEpPUTEIbHbBIE TPHOOPHI
Cuuta Jlopeniia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBrkeHne 3apsyKeHHON YacTHIBI B 1
OJIHOPOJAHOM MarHWTHOM I10JIe
Pemrenue 3anau 1
PaGora cunel JlopeHniia 1
10 Pemenue 3agau 1
1 MarauTHoe 1nosje B BELECTBE. |
®eppoMarHeTHKY, apa- U JuaMarHeTUKU
12 OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB. |

[Ipumenenue peppomMarHeTUKOB




13 Pentenue 3amau mo teme "MarautHoe mone"

14 Pemienne 3agau 1o reme "MarautHoe nose"

s SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.
IToTok BekTOpa MAarHUTHOM MHIIYKLIUU

16 OJ1C uHAYKIMH

17 3aKOH 3JIEKTPOMArHUTHON MHIYKIIMHU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C uHAYKIMY B ABUKYIIUXCS
MIPOBOJIHUKAX

20 Pemenne 3amau

21 IIpaBuiio Jlena

2 NunykruBHOCTH. KaTymka MHIYKTHBHOCTH
B IICITHM IIOCTOSSHHOI'O TOKA

3 SBnenune camonnaykiuu. 3/C
CaMOMHIYKIIUU

24 DHeprusi MarHUuTHOTO TOJIs KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Pemenue 3agau

26 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DnekTpoarHamMuKa"

7 KonTponbhas pabota no teme
"OnexkTpoauHamMuka"

73 Konebarensuas cucteMa. CBOOOIHEIE
Konebanus. ['apMoHUYEeCKre KoaeOaHus

79 Kunematnueckoe 1 THHAMUYCCKOC

OIHCAHHUE KOJeOaTEIbHBIX I[BI/I)KGHI/II\/'I




DHepreTudeckoe onrucanue. BeiBos
JTUHAMHUYECKOT0 OMUCAHUS TAPMOHUYECKUX

30 KOJICOAHUH M3 X SHEPTETHYECKOTO U
KMHEMAaTUIECKOTO OTTCAHUS

31 Ammntyna u dasza konebaHui
[lepuon u yacrora konebanuii. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHMIA

32 MaTeMaTU4YeCcKoro MasTHuKa. [lepuon
CBOOOIHBIX KOJICOAHUN MTPYKHHHOTO
MasiTHUKA

3 3aryxaroiue KonebaHus. BolHyK1eHHbIE
Kosiebanus1. Pezonanc

34 ABTOKOJIE0aHUA

35 Pewenue 3anau

36 VYpok-koHpepenmus "MexaHuueckue
Kojie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
teMe "MexaHnnueckue KonebaHus"

18 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebarenpHblit KOHTYD
®opmyna Tomcona. CBsI3b aMIUIUTYIBI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIBI
TOKa B K0JIeOaTeIbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHLHOM
KoJIe0aTeIbHOM KOHTYpE
3aryxarolue 3JIeKTPOMarHuTHbIE

41 KosieOaHus1. BeinyxX1eHHbIe

SJICKTPOMArHuTHBIC KoJIeOaHus




ITepemennsbIit TOK. Pe3auctop u KoHaEHCATOP

42 B LIETIH TIEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B LICTIH
MePEMEHHOTO TOKa

44 3akon OMa JJ1st 5JIeKTPUYECKOM 1enu
MEPEMEHHOTO TOKa
MOoIHOCTh MEPEMEHHOTO TOKA.

45 AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE
CWJIBI TOKA U HAIPSDKEHUS

46 Pe3oHaHC B 3eKTpUUECKOM 1IenH

47 Pemenne 3amau
WneanpHbIiA TpanchopmaTop.

48 [Tpou3BoaCTBO, TIepenava u moTpedIeHue
3JIEKTPUUYECKON SHEPTUU
DKOJIOTMYECKUE PUCKU TIPU MPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa ucnons3oBanus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemnrenne 3agau

57 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "DeKTpoMarHuTHbIE KosieOaHus"

53 MexaHnyeckne BOJHbI. XapaKTEePUCTUKU
MeXaHWYECKUX BOJIH

54 CBolicTBa MEXaHHMYECKHX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Wndpassyk u yasrpassyk. Lllymosoe

3arpsi3HEHHUE OKPYXKAIOIIEH cpeibl




57

58

Penrtenue 3anau

SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. I/IBJIy‘{eHI/Ie
OJICKTPOMAardiMuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHue AIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. 9J'IeKTp0MaFHI/ITHOC
3arpsA3HCHUC OKPY)KaIOIHCﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
1 BOJTHBI"

63

64

CserT. 3aKOH NPSAMOJIUHENHOTO
pacnpocTpaHeHMsl CBeTa

Pemienne 3ama4q Ha MMPUMCHCHHUC 3dKOHA
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBECTa

65

Otpaxxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

66

[Ipenomnenue cBera. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTelb MPeTOMICHHUS.
ITonmHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIN Yo MOJHOTO BHYTPEHHETO
OTpakKeHUs

67

Pemienne 3ala4 Ha MIPUMCHCHUC 3aKOHOB
OTpaXCHUSA U IMPEIIOMIICHUA CBETA

68

Xop stydeit B mpusMe. Jlucnepceust cBerTa.
CnoxHbIN cocTaB Oenoro csera. LBet




JInn3pl. DOKYyCHOE PacCTOSTHUE U

69 ONTHUYECKAsl CUJIA JIMH3BI

70 [TocTpoenue n3o0pakxeHUi B JIMH3aX U X
cucTeMax. YBeJIUYeHHUE JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 N300paKeHHA, TIOTY4aeMBIX C TOMOIIBIO
JMH3

72 I'ma3 kak ontuyeckas cucrema

7 Pemenue 3anayu. [Ipeaenst npuMeHUMOCTH
TEOMETPUUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jucnepcus ceera

76 Hurepdepennns creta

77 KorepeHTHbIe UCTOYHUKHU. Y CTIOBHS
HaOII0/IEHUSI MAKCHMYMOB U MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenuie nuTeppepeHuu

80 Judpakuus csera

81 JudpaxknuonHas pemeéTrka. Y cioBue
HAOJTIOICHUS TJIABHBIX MAKCUMYMOB

82 Pemienue 3anau

23 [Torrepe¥HOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

84 Pemienue 3anau

85 CBeToBbI€ SBJICHUS B IPUPOJIE

26 O0001eHne 1 cucTEMaTU3aLMS 3HAHUI 110

Teme "OnTuka"




87 KoHnTtponbHas pabota o teme «OnTuka 1
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOIMHAMUKHU U 1
MPUHIIUIT OTHOCUTEJILHOCTH

29 [TocTynartel cienuanbHOU TEOPUU |
OTHOCHUTEIIHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenua. YcioBue

90 npUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAIICHHUE JITTUHBI

91 DHeprus U UMNYJIbC PEISITUBUCTCKOM |
YaCTHIIBI

9 CBs13b MaccChl C DHEPTHUEH U UMITYJIBCOM |
PENATUBUCTCKON YaCTHUIIBl. DHEPTUS MTOKOS

93 PaBHOBecHOE TeII0BOE U3ITyUEHHE 1

94 3akoH cmenieHus Buna 1

95 I'mnoteza M. Ilnanka o kBanTax. ®OTOHBI 1

96 OHeprust 1 UMITyJIbC GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3axonbl poTorddekxra

08 VYpaBHenue DitHmTeitHa 111 poTodddexra. 1
"Kpacnas rpanuna" ¢pororpdexra

99 JaBnenue cera. OnbiTel [1. H. JIeOenena 1

100 BoustHOBBIE CBOMCTBA YaCTHIL 1
Bounsl ne bpoiid. /InuHa BoJIHBI e

101 Bpoiins u pasmepsl 001aCTH JTOKATU3AIIH 1

JIBUKYILIEHCS YaCTULIBI




102

KopmyckynsipHO-BOJIHOBOM Ayann3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIIeHUs HEOTIPEeAeIEHHOCTEN
[eitzenbepra

105 Pemenue rpadguueckux 3aaaq

106 Pemienne pacu€THbIX 3314
KonTponbhas pabota mo Temam: "OCHOBBI

107 CTO", "KopmyckyJIsspHO-BOJIHOBOI
nyanuzm"

108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopna

109 [Tocrynater bopa

110 Buasl ciektpoB. CriekTp ypOBHEH 3HEpruun
aToMa BOOpoza

11 CrioHTaHHOE U BBIHYKJEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep
Hyxnonnas monens siipa ['eiizenOepra-

113 WBaHeHKo. 3apsa 1 MaccoOBOE YHCIIO Apa.
H3oTonel. PaguoakTuBHOCTH
3aKOH paJu0aKTUBHOIrO pacnana. CBoiicTBa

114 MOHU3HUPYIOUIETO U3NydeHus. Biausinue
PaANOAKTUBHOCTH HA )KUBbIE OPTAHU3MBI.
Jo3umerpus
DOHeprus CBSI3U HYKJIOHOB B slipe. S nepHbie

115 cuibl. Jledekt maccol siapa. SAnepHoie

peakiuu. Snepubie peakTopsl. [Ipodremsbr




116

117

118

YIPaBJIIEMOro TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

MerTonbl perucTpaiuy u ucciae10BaHus
3JIeMEHTapHbIX YacTul. OyHAaMeHTaIbHbIE
B3aUMOJIeiicTBUS. baproHbI, ME30HBI U
nentoHsl. [IpencraBnenne o CtanaapTHOU
mojenu. KBapk-riitooHHas MOJEIb aipOHOB

®uzuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKOM KapTHHBI
MHUpa

OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAUYCHHUE
aCTPOHOMHUHU

119

[IpumMeHMMOCTh 3aKOHOB (PU3UKU JISI
00BsICHEHUS PUPOJIBI KOCMUYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHIX
HCCIIeIOBaHU M

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
pasnoTeNecKonbl, BHeaTMochepHas
aCTpPOHOMHUS

121

122

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3BE3/Ib], ITAHETHI, UX BUAMMOE IBIIKEHUE
Comnneunas cuctema. Comnie. ComHeuHas

aKTUBHOCTb. VMIcTounuk sHeprun ConHLa u
3BE3

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Jwnarpamma "crnieKTpanbHbINA KJIacc —




124

CBETUMOCTD"

3B€3HBI TJIaBHOM MOCIEI0BATEILHOCTH

125

126

127

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IIPOUCXOKICHUU U
sBositonny CosHIA U 3BE3/. DTarlbl )KU3HU
3BE3 ]

Mineunsiii [1yTe — Hama ["anaktuka. Tunsl

rajakTuk. YEpHbIE ABIPHI B A/1pax rajgakTUK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBO€ H3nyueHue

128

MacmrabHas ctpykTypa Beenennoil.
MeraranakTuka

129

130

131

132

Hepeménnble mpo0i1eMbl aCTpOHOMHUH

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOTO TTOJIST
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTukos" umm "HccnenoBanue
JIEHCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
unu "OnpeneneHre MarHUTHON WHITYKIIMU
Ha OCHOBE M3MepeHus cruibl Ammnepa”

Du3n4eCcKUuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




133

134

135

3JIEKTPOMArHUTHON MHIYKIIUHU'" WIIH
"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MarduTHOro mojis"

DuU3nYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIINM"
niu "COopka MOJENH JIEKTPOMArHUTHOTO
reHeparopa"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue neproia CBOOOTHBIX
KoJIe0aHUN HUTSIHOTO U MPY>KUHHOTO
MasATHHUKOB"

Pu3n4eCcKuil NPAKTUKYM 110 TEME

"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasTHUKe"

136

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
MOCJIEIOBATEIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ win
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIM NTIEPEMEHHOT0 TOKa"

137

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"

138

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune nokasaresns MpeoMIIeHUs
crexna" win "llonyuyenue nsoOpaxxkeHus B
CHUCTEME U3 IUIOCKOIO 3epKajia U JTUH3bI"

139

Du3NYeCKUu IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHuS OT BellecTBa (Ha MpuMepe




140

141

142

143

Kuakux auH3)" uinn "M3Mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIIIX
uH3"

DuU3nYECKU MPAKTUKYM 10 TEME
"Habnronenue nqudpakuun, vHTEphepeHIInn
U noJjsipu3anuu ceera'

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHye UMIyabCa U SHEPTUU
PENSATUBUCTCKUX YacTull (1o pororpadusam
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"U3mepenne nocrosinHoi [lnanka Ha
OCHOBe HcciieioBaHus Gporoapexra” um
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO] OT HarpsiKeHus"
Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue CIIEKTpa pa3peXeHHOIO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrossHHOM Punbepra"

144

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (hoHA ¢
UCTIONIb30BaHUEM JI03UMETpa" HIn
"H3y4eHue moriomeHus 6eTa-4acTuil
aIroMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOnronenus 3BE31HOT0 HEOA
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX IPUIIOKEHUN JUIs




OTIpEICTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3ausi CeBEepHOro MOMyIapus U sipKkue
3BE3161" Mian "HaOao1eHus B TEJIECKOI
JIyHbI, IUIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUICHHI"

146

O00011IeHNEe U CHCTEMATH3aLHUs 3HAHUI.
Ponb pusuku u actpoHOMUM B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITEIIbHOCTH YCIIOBEKA

147

148

O06o00mIeHre U cucTeMaTU3aus 3HaHUH.
Poub 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O0001IecHNE B CHCTEMATH3aIIMs 3HAHUM.
Ponpb pusndeckoit Teopun B pOpMUPOBAHUU
NpEeJICTaBICHUN O PU3NYECKON KapTUHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHpa B
001IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC

149

150

O00011IeHHE U CUCTEMATU3ALNS 3HAHUM 110
Tteme "Kunemaruka"

O0001eHUE U CUCTEMATU3ALUS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "/Ilunamuka"

152

O00011IeHNE U CUCTEMATU3ALMS 3HAHUHN 110
teme "CraTtuka TBepaoro tema"




153

154

O00011eHre U cUCTEMAaTU3ALMS 3HAHUHN 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"
O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110
teme "Tepmoaunamuka. TemnoBbie
MAaIvHe!"

156

157

158

O0600mIeHre U cUCTeMaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30Bble IEPEXO0bI"

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
TeMe "DnexkTpuyeckoe nosue"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

159

160

161

O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "Toku B pa3nnyHbIX cpeaax”

O0001eHrEe U cUCTEMATU3ALMS 3HAHUI 110
TeMme "MaruutHoe noJe"
PesepBHelit ypok. O6001ICHHE U

cUCTEMATHU3aIHA 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

Peseprubrit ypok. O6001eHIE U
CUCTEMATH3AIINA 3HAHUH 110 TEME
"Mexanundeckue KoneOanusg"

163

PeseprubrIit ypok. O6001eHNE 1
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"DyeKTpOoMarHuTHbIE KoeOanus"




164

165

166

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O0001ICHNE U
cucreMarusanys 3HaHui mo reme "Ontuka'
PesepBHeIit ypok. O600IICHHE 1

cucTeMarusanus 3HaHui 1Mo Teme "OCHOBEI
cTo"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

169

170

PesepBHeIit ypok. O000IICHHE 1
cucreMaru3aiis 3Hanuii mo teMe "dusuka
aroma"

PesepBHriit ypok. O60011IeHNE U
CHCTEMAaTH3alMs 3HaHui 110 TeMe "DPusnka
ATOMHOTO SIJpa U AJIEMEHTaPHBIX YaCTHIL"

PesepBHslit ypok. O60011IeHNE U
cucTeMaTH3alys 3HaHUH 10 Teme
"JnemeHTH! acTpodu3uku”

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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