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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKECHUW W TPeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU oOpaszoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
TakkKe ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepainuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX UM BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCS.
[Iporpamma 1o ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca Guzukud yriayOJaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/la4yd MPO(PECCUOHATILHOM OpPHEHTALMK, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
oOy4JaronMmcsi, KOTOpble HEOOXOIMMBI Mg MPOAODKEHHs OOpa3oBaHHs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHus MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mno Qu3Mke ONpenensioTcs IUIAHUPYEMBIE PpPe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIEro 00pa30BaHUs: JTUYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHbie (Ha  yrayoménHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma no Gpu3rKe BKIIOYALT:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o ¢u3MKe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX Pab0OYMX ITPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEIOCTABIsAET BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJAXO/J0B K TMpEenojiaBaHuio (pU3MKM Ha YIIIYyOJIEHHOM YPOBHE NpPHU YCIOBUU
coxpaHeHus1 00s13aTEIHPHOM YaCTH COJIEP KaHUs Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. IIKoapHbIN Kypc GU3HKH — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpENeIIo XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 IO3HAHMSI MIPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLMUIIBI €r0 TOCTPOESHHU .

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

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

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

Hoea 3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJlep)KaHMs, TOCBAIIEHHBIX OSKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

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



BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHE OIBITHI I[P HU3YYEHHUU HOBOIO
MaTepuaia, 1abopaTopHble padOThl U pabOThl NpakTUKyMa. IIpu 3TOM BO3MOXKHBI
IBa crocoba peanu3zaluy (QU3MYECKOro TpakTUKymMa. B mepBoMm cityuae
IPaKTUKyM NpoBoAuTcs au00 B KoHUe 10 m 11 kimaccoB, nub0 mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpaluss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
MPAKTUKyMa TIOHUMAETCSl CaMOCTOATEIbHOE HMCCIE0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEJCTaBICHA €IUMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PadOT OCYLIECTBIIAETCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAETSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM st pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOW M HESIBHO 33JaHHOM (PU3MUECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSIThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenoB. /st kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHWss Ha OOBACHEHWE/NMPECKa3aHhe MPOTEKAHUS
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabunera. B kaOuHere GUBMKHA JOMHKHO OBITH HEOOXOAMMOE
JabopaTtopHoe O0OpYyIOBaHME [JIsl BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Mo
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMmoHCTpanoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o0O0OpyI0OBaHUE [Ji1 YUYEHUYECKUX MPAKTHUYECKUX paldoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB UM OOecredrBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
W3YYEHUIO TPUPOJABI, Pa3BUTHE HUX HHTEIUICKTyAIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

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

(opMUpOBaHKHE HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

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

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

pa3BUTHE  MPEACTABICHUM O BO3MOYHBIX chepax  Oyayuieit
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreyrBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3UKN Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

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

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

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
¢uznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSM 3aJayd, B TOM 4HCIE 3ajad
VHXEHEPHOIO XapaKTepa;

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

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux OSKCIEpUMEHTOB, aHajiu3a MW HUHTepIpeTauud HuH(pOpMaluH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHOU
C (PU3UKOM.

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

Ha uzyuenne pusuku (yriayOaEéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

B cBs3u ¢ KOppEeKTHpPOBKON pabouell MporpaMMbl KOJIMYECTBO YUEOHBIX
Henens B 2023-2024 yyebHOM Toay cokpatuiiock 10 32. CooTBeTcTBEHHO B 10
kiacce — 160 gacoB (5 yacoB B HEZIEINIO) .

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCS PEKOMEHJOBAaHHBIM, YUWUTEIb JEJNaeT BBIOOP
NPOBEJCHHUS JTa0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYarOIUXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

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

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

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBHIE CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GU3UYECKUX  BEMWYWH  (aOCONIOTHAs W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPJOE TENO, HACAIbHAs KUAKOCTh, HACAIBbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbl €ro MpuMeHUMOocTU. DPusnveckas
TEOpHUs.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

N3mepeHnue cuwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

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

[lepemelienne, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUATLHON TOUKH OT BPEMEHU U MX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepuaJbHOW TOYKHA IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOpamieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

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

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus npeaeibHOro NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

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

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

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yueHre HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONPEEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenre ycKOpeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUYKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

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

W3yuyenune nABMKEHHS Tena, OpOIIEHHOTO ToOpu3oHTaibHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY aJbHOCTBIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEA.

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

HccnenoBanre 3aBUCUMOCTH TEpHOJIa OOpamieHus KOHHYECKOTO MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axoH HproToHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

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

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI W OT Teorpaduueckoil mupoTel. J[BmkeHue
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBMXKylierocs c
YCKOPEHHEM.

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

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

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

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

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUM.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

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

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



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasIie, OT UX AehopMaIi.

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

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

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

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

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

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3TMIHOE PaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnepoBanne yciaoBHI pPaBHOBECHS TBEPAOTO TeEJa, HWMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepuanbHOM TOUKH, CHCTEMBI MaTEPUAIbHBIX TOUeK. L{eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

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

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

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



[loTeHUMaIbHBIE W HENOTEHUMAJIbHbIE CUJbl. [loTeHUMaNbHAs HHEPIHUs.
[ToTenimanbHas 3Heprust ynpyro neGopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO IIapa (BHyTpH M BHeE miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThbsi KOCMHYECKAsA CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHUS MEXaHUUYECKOU YHEPTHH.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THPOCKOM, (PUIYpHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

M3mepeHne MOLHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tela MpU COBEPIIEHNUU PabOTHI.

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

CoxpaHeHue SHEpTUuH Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepeHne nMmyJsibea Tejia o TOpMO3HOMY ITYTH.

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

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3mepeHrne KHHETHYECKOM YHEPTHUH TEJIA 10 TOPMO3HOMY ITyTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CWJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JIBW)KCHUST WM B3aMMOJICHMCTBUS YACTHUI] BelleCcTBA. MoJennm CTpOEHHs Tra3oB,
KUJKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOICTB BEIIECTBA HA OCHOBE JTHX



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

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

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasza JBHXXYTCS XaOTHYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
Ipe/ICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

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

Hemoncmpauuu.

Mopaenu IBUKEHUS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKMuUKyMm.

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

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHUS BEJIMYWH, ONHCBHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmonuHamuku. CaMONpou3BOJIbHAs — pejlakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIJIOBOMY PAaBHOBECHIO.

Mogenp wuaeanbHOro raza B TEPMOJUMHAMHKE — CHCTEMa YpaBHEHHUIN:
ypaBHeHHe MenpaeneeBa—KianepoHa U BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
Temneparypbl. BelpakeHue a1 BHyTPEHHEN 3HEPTUU OJTHOATOMHOT'O HJI€AIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTta B TepMoaAnHaMUKe. Brruucnenne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tenma. YaenbHas W MOJIIPHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemioTa CropaHus
tormBa. Pacuér KonuuecTBa TemoThl mpu Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak MeEpbl W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

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

BTtopoii 3akOH TEpPMOJMHAMUKM i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEILIOBBIX ABUrarenei. TemmoBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeIbl.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEeMIeparyp, YTHIH3AlUs «TEIIOBBIX» OTXOJI0B C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIIBbHBIX TEIIOEMKOCTEN BELECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[lapooOpa3oBanue u koHaeHcanus. VcmapeHue W KureHue. Y jenbHas
TEIJIOTa MapooOpa3zoBaHUs.

HacellieHHble W HEHachIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

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

Hedpopmanuu TBEpHOTO Tena. Pactskenue u cxatue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

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

TexHuyeckue yCTPOWCTBA M TEXHOJOIMYECKHE IIPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



Kanumisipasie saBiIeHUS.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne abCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

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

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKM, [HUAJIEKTPUKA U  TMOJYHPOBOAHUKH.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsna.

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

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH JIEKTPUUECKOT0 NoJIs1. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMaN 3IEKTPOCTATUYECKOrO NoJiA. CBA3b HANPSIXKEHHOCTH MOJIA U PA3HOCTU
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOoJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpyuHIMT CYTIEPIO3UIIUN PIECKTPUUCCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHDKEHHOTO 1o 00béMy miapa. [lome paBHOMEpHO 3apsKEHHOM
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

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

JnsnexTpuku B AIEKTPOCTATUYECKOM oJIe. Jlupnexktpruyeckas
MPOHUIIAEMOCTh BEIIECTBA.



Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>keHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM ITOJIE.

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

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOIIAIN
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

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

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

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

3akon Oma 1Jid yyacTka IeMu.

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

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BBbLAENSEMas Ha
pe3ucrope.

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

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

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

Hemoncmpauyuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

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

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT COMPOTUBJIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

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

CrniocoObl coemMHeHUs UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHMUSI.

YBenuueHue npejesia usMepeHus ammnepMerpa (BoabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

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



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynpoBOJHUKH. CobcTBeHHasT U MpPUMECHas  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAs IUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pasps. Pa3nuyHbie TUIIBI CAMOCTOSATENBLHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMmIbl, JJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITUUTABKA AJTIOMUHUS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TE€PMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX UBMEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHH, TNPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pPador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax  «YUEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHuKH, OUOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
NO3HAHUA: SBJIICHWE, HAy4YHbIA (DAKT, TumoTesa, (uU3MYecKas BETUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I poBas 1adopaTopusi.

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

Bbuonocusa: mexanuueckoe IBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumua: NHUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HAHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEH U ra3oB, KUJKUE KPUCTAIUIbI, JIEKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

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

Texnonozua: npeoOpa3oBaHUE JBUKEHUW C MCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIWUJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. daekTpoauHamMukKa.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

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

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



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

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

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue aBM>XeHUs My4yKa 3JEKTPOHOB B MAarHUTHOM TTOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SlBeHne BneKTpoMarHMTHOM HMHAYKIMU. [IOTOK BekTOpa MarHWTHOM
naaykuun. OJIC wHAyKnuu. 3akoH SIEKTpOMarHUTHOM uHAYKunu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTHM B LIENM IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JIEKTPHU3ALNU T MPU JABUKEHUH B MATHUTHOM T0JIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[TameHre MarHuTa B aIlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

Uccnenosanne 3aBucumMoctd J[C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHIYKIIAH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHUS.

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

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

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux kKojaebanusx. BeiHyX/1eHHbIE KOJeObaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

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

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aAMILUTATYBI.

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

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

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUH HUTAHOTO M MPYKUHHOTO
MasiTHUKOB.

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

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanuie yObIBaHUS! aMIUTUTY/IbI 3aTYyXAIOIIKUX KOJICOAHU.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTUTYIOM CUJTbI TOKA B KOJIeOATeTbHOM KOHTYPE.

3aKOH COXpaHEHUs YPHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHUJIBI TOKAa W HaNpsHKEHUS MpH pa3iudHoil dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

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

Wneanpupiii  Tpanchopmartop. IlpousBoncTBo, mepegadya MU MOTpeOIeHHE
ANEKTPUYECKON SHEPTUH.

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

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

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

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

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXalOLIMX 3JIEKTPOMArHUTHBIX KOJIEOAHHM.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VY CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMaTOpa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

N3yuenue tpancpopmaropa.

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

HabGmrogenue 351eKTpOMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTpaHEHHsS W JJIMHA BOJIHBL
CpoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, MHTephepeHIus U
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

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

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

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUSA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

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

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepennuu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

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

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, qudpakuus, UHTepdepeHus.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCOIOTHBINA IMOKA3aTeIh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xox nyueit B mpusme. ducnepcusi cBera. CioxkHBI cocTaB 0eloro cBeTa.
IBerT.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenapHpIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKEHMUS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTossHUE€ U ONTUYEeCKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(EpPUYECKON JIMH3bI OT €€ TeOMETPUU M OTHOCHUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

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

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
IVIABHBIX ~MaKCMMyMOB TIPpM NAJAEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

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

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habnrogenue nojHOro BHyTpEeHHETo oTpakeHusi. Mojienb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IUIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

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

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUs: B CUCTEME U3 INIOCKOTO 3€pKajia U JIMH3HI.

[Tosryuenue n300pakxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue naTEpPEpeHIINY JIa3epPHOTO U3IYYCHHS Ha IBYX IIEIISX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.

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

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

DHEPrusi ¥ UMIYJIbC PEIISITUBUCTCKON YaCTHIIbI.

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



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHII.

VYyeHndyeckuil SKCIIEpUMEHT, J1abopaTopHbIe PabOThI, MPAKTUKYM.

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

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

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

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CtoneroBa. 3akonsl porodddexra. YpaBHeHUE
OuinmrerHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeTa (B 4YAaCTHOCTH, JaBJIeHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOU Jyanu3Mm. J{udpakius 351eKTpOHOB Ha KpUCTaILIaXx.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

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

Hemoncmpauuu.

®doTod(deKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

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

Tema 2. @u3zuka amoma.

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

[Toctynarel bopa. U3nydyenue u nornonieHrue (OTOHOB MPH MEPEexXoae aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

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

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HaGmronenue mmHe4aToro crekTpa.

HccnenoBanne CrEeKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Tomsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BiusHME paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBenHblit poH nznydenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Maccel siapa.

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

Metonbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

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

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

EnunHcTBO uznueckoi KapTUHBI MUDA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



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

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

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

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3Mbl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCIENOBATEIbHOCTH. BHYTpeHHEE cTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHbBIE ABIPHI B sSApax
TaJIaKTHUK.

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

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3nHOT0 HeOa HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

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

Du3nYecKuil MPAKTUKYM.

CrniocoObl u3Mepenus pU3NYECKUX BETUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001IeHNe U cucTeMaTU3alus Coep KaHUsl pas3ienoB Kypca «MexaHukay,
«MonekynspHas pu3MKa U TEPMOJUHAMUKA», «IEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3uku ©uW acTpOHOMHM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHUIMA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuyenne kypca ¢usuku yrayonénHoro ypoBHa B 11 kiacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmunvie nOHAMUA,C6A3AHHBIE C USYUECHUEM MEMOO06 HAYUHOZ0
nO3HaAHUA: SBIICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BEIWUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

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

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3BYyKOBasi JMAarHOCTMKAa B MEJIULIMHE, OINTUYECKHE SBJIEHUS B JKUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPaJTbHBIN
aHaJu3.

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

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



HpOCKHI/IOHHHﬁ arrapar, BOJIOKOHHAas OIITHKA, COJTHCUYHAsd 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA DOHEPICTHUKA 1 OKOJOTHYCCKHUE aCIICKThI ee Pa3BUTH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHS Yy4yeOHoro mnpeamera «Dusuka»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPacCIIMpPEHHE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIbHOU JIEATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPpaxAaHCKOTOBOCIIUTAHMSA S

e Cc(hOpPMUPOBAHHOCTh TIPAXKJAHCKOM  MO3ULMU  OOyyarolerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPATUIUOHHBIX OOIIECYEIOBEUECKHMX TyMaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAXKIAHCKOTO
oOlIecTBa, Yy4YacTBOBaTb B CaMOYIPaBJICHUUM B 00pa3zoBaTEIbHOU
OpraHu3aluy;

e yMEHHME B3aUMOJCHCTBOBAaTh C  COLUMAJIBHBIMU  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K TyMaHUTapHOW U BOJIOHTEPCKOM JESITEIBHOCTH.

NATPUOTHYECKOTOBOCTIMTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOTOBOCIIUTAHUS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUECKOTO IMOBE/ICHNUS;

e CHOCOOHOCTBH OLICHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBbIE HOPMBbI M ILIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO OYyIIETO.

ICTETHYECKOTOBOCITUTAHMSA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOUYasg JCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAyKeE.
TPYA0BOTrOBOCIIUTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHUClie CBS3aHHBIM C (U3MKOH ¥ TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymaymiel nmpodeccun u peaan30BbIBATb COOCTBECHHBIE
KU3HCHHBIC TIIaHbI,

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

IKOJOTHYECCKOTOBOCIIMTAHUA

c(OPMUPOBAHHOCTh KOJOTUYECKONW KYJIBTYPBI, OCO3HAHHE TI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTUYECKOW HANpPaBJICHHOCTH Ha
OCHOBE MUMEIOIIMXCA 3HAaHUU MO (pU3UKe.

HEHHOCTUHAYYHOTI'OIIO3HAHUSA:

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

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKU OCYIIECTBIATh MPOEKTHYID U HUCCIEI0BATEIHCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3zoBbletornueckueeicTBUA:

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

ONpPENENATh LENU ACATEIBbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUH HUX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTe€pUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

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

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3zoBnienccienoBarebCcKue1eiCTBHA

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYecKoil HayKH;



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

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

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaxOguTh apryMeHThl MJiA
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

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

CTaBUTb M (OPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 0O0pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

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

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMalnun (PU3HMUECKOrO COJEp KaHUsA
U3 HWCTOYHMKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIISTH IOHUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBAThJJOCTOBEPHOCTHUH(POPMALIH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

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

KoMMyHuKaTHBHBbICYHHBEpPCAIbHbICYyYeOHbICACHCTBUA:



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

pacro3HaBaTh MPEINOCBUIKM KOH(MJIUKTHBIX CHUTyalluii U CMsr4aTh
KOH(JIUKTBI;

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

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHANBUIYAIbHON paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJICHA KOJJIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOpJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

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

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

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

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIISATh MO3HABATENIbHYIO  JCSTENbHOCTh B
obnacti (U3MKM M aCTPOHOMMH, BBISBIATH MPOOJIEMBbI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

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

paclvpsTh paMKM  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

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

OLIEHUBATHIIPUOOPETEHHBIMOTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTENbHBIM W KyJIbTYPHBIH
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHBbINUHTE/JIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

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

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUIEHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTHX HA OIMIUOKH.

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

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

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

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

SMIATHM, BKJIIOYAIOMEH CHOCOOHOCTh MOHMMATh  3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpH OCYLIECTBIEHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  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 OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITHYECKOW cdepax AeSITeTbHOCTH
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAQUYEHHE OMNKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHUY TIPEICTABICHHUN O PU3NIECKON KAapTUHE MHPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MpolecCOB (SIBJICHUM): WHEpIHMaAIbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJI0, MaTepualibHash TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOJHOE mMajeHue, aOCONIOTHO ympyras jaedopmaius, aOCOTIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

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

aHaJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KUHEMATHKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akOoHbl HpIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHMYECKOW HSHEpPrud,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TpPEThero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSA WMIyJbca U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KUHETUYECKOW JHEPIUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenneneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJAUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4eCKOe BBIpAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MoJIei, IPU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI Oma ajig ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsl apajes i 31€KTPoIn3a);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBICHUS, HCHOJb3Ys BEITUUYUHBI:
NepeMeIleHHe, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJ, CUIIa,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€éil BONMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WJACATBHOTO OJHOATOMHOIO rasa, paboTa HACaJIbHOTO rasa,
OTHOCHUTENIbHASL BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMiIioBOTo
JIBUTATEIIS; AJICKTPUUECKOE T0JIe, HANIPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HanpspKEHHOCTh  TIOJISI TOUEYHOTO 3apsifa WIM 3apsHKeHHOro Imapa B
BaKyyM€ MU B JUAJICKTPUKE, MOTEHIHAT AJICKTPOCTATUYECKOTO MOJIs,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, »JJIEKTpUYecKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMU C MOCIeN0BaTeIbHBIM U
napasuieIbHbIM COEMHEHUEM PE3UCTOPOB, DHEPTHUSI AJEKTPUUECKOTO MOJIs
KOH/JIEHCATOopa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBUKEHHE, TEIJIOBOE JBMIKCHHE YacTHUI[ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE U KPUCTAILTN3aIsl, HAaPaBICHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIpyrol ¢  HUCIOJB30BAaHUEM  TMPSMBIX  HU3MEPEHUM, TIPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl TMOJIYYEHHOU
3aBUCUMOCTH (U3HUECKUX BEIMYUH B BUIE TPaPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IeNaTh BBIBOBI 110 PE3yJIbTaTaM
UCCIIEJOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEAJIOKEHHON THIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, MpPaKTUKyMa U  Yy4eOHO-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nYeCKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUECKONl MoOJeNnu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoOBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAJM3UPOBAaTh pE3yJIbTaThl U KOPPEKTUPOBATh METOAbl PEUICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemiaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PaCCyKJI€HUI ¢ ONOPOI HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

NPUBOAUTH TPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOCkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSTH pa3lInuHble CIOCOObl paboThl ¢ MHpOpMaIen (PU3NIECKOTro
COJIEp)KaHUsI C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIPETAIINH
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC yMEHUS
CaMOCTOATENILHOTO ~ NPUOOpETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIEI0BATEIBCKUX PAOOT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYyallUsIX, aJIeKBATHO OLICHWBATh BKJIAJ Ka)XJO0ro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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

K xoniy oOyuenuss BII knacce mnpeaMeTHBIE pe3yiabTaThl Ha YIIIYyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOM KapTHHE MHpA, POJib aCTPOHOMUH B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHON TEOPUHU OTHOCUTEIBbHOCTH, KBAHTOBOW
busuku, ponb (puszmdyeckodt Teopur B (GOPMHUPOBAHUHU TMPEACTABICHHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IE;
pa3vyath YCIOBUSI MPUMEHHUMOCTH MojJeneld (uanueckux Ten Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJAHOE AJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJie0aTenbHbIM KOHTYpP, TOHKAas JIMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJIEJIN CBETA,

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHbBIE TMIOJIOKEHHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHaJTM3UPOBATh U OOBACHITH KBAHTOBBIC IIPOLIECCHI U SBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dboTorpdexra, mepBbli U BTOpod moctynarel bopa, mnpuHIUI
COOTHOIIIEHUsI HeorpeaenéHHocTed ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAaCCOBOT'O YHCENI U DHEPTUU B SIAEPHBIX PEAKIMAIX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTaTHUYECKOTO
MoJIs, Pa3HOCTh TMOTEHIUANIOB, OAJICKTPOJABIDKYIIAS CHJIA, WHIYKIIHUSI
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CHUJIa CAMOUHIYKLIMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs DSHEPrus,
DHEPrus TIOKOS CBOOOJHON 4YaCTHUIIbI, DHEPrUs M HUMIYJIbC (OTOHA,
MacCOBO€ UHMCJIIO U 3aps/l Alipa, SHEPTUSI CBA3U S/Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUHIYKIIHS, pE30HAHC, UHTEep(PEepeHITUs
BOJIH, Judpakius, JTUCTIEPCHs, TOJHOE BHYTPEHHEE OTpaKEHUE,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmamabi
a5iep, ramMMma-usiydeHue sjaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

OTIpEJIENISITh HAIpaBICHUE WHIYKIIMA MArHUTHOTO TOJSI TPOBOJHHKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHiia;

CTpOUTH M300pakKeHUE, CO3/]TaBaeMOe IIIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSThL OCHOBOIIOJIATalONIMe ACTPOHOMUYECKUE TOHSATHS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlAKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOAUTL HCCJICOBAaHUE 3aBUCUMOCTEH (U3WUYECKUX BEJIMYHMH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl MOJTYYEHHOW 3aBUCHMOCTHU



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMM, JeNlaTb  BBIBOABI 10  PE3yJIbTaTaM
VICCJIEIOBAHNS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPEIIHOCTH NMPSMBIX U KOCBEHHBIX U3MEPEHNUN;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOIYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1aOOPaTOPHOTO 000PYOBaHMS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (PU3NYECKUX TEOPUH
IPU HUCIIOJB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIN3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yiabTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS N OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOTNOIb30BAHUN, & TAK)KE Pa3yMHOM HCIOJIb30BAHUM JIOCTUKEHUHN



HAayKM M TEXHOJOTMH JUId JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
0OIIIECTBA;

OPUMEHATH pa3iNyHble CIOCOOBl paboThl ¢ MH(pOpManuen (HU3MUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepalOTKU U NPEbSBICHUS Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHaM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUKW B Ipolecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTaTh B TpyHNe C MCIOIHEHUEM pa3JIUYHbIX COLHUAIBHBIX pOJEH,
IUTAHUPOBATh pabOTy I'PYMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJC€KBATHO OLEHUBATH BKJAJ KaXXJO0I0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

NPOSIBJISITh MOTUBALIMIO K OyAylied npohecCuOHaIbHOM EATEIbHOCTH 110
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

/ HaumenoBaHnuepasieioB u
I

TEeMIIPOTrPaMMbI

KosnnyecrBoyacos
Bcer Konrpoabsnbiepador  IIpakruuyeckuepador
0 bl bl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIEpecypc
bl

Pazgen 1.HAYUHBIN METO/I HIO3HAHWSA ITPUPOIbI

11 Hayunslit MeTO IO3HAHU AIPUPOBI 6
Hroronopaszaeny 6
Pa3znen 2.MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpAOrO TENa 5
2.4 3aKOHBI COXPAaHEHUSI B MEXAHUKE 10
Hroromnopasznery 35
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBIMOJIEKYJIIPHOKHHETHYECKOUTEOP 15 1
uu
3.2 Tepmonnnamuka. TennoBbleMallInHbI 20 1
33 ArperaTHbIe COCTOSHUS BEIIECTBA. 14 1
@dazoBbIE IEPEXOBI
Hroronopazneny 49
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DNEKTPUUECKOEOIe 24 1




4.2 [ToCTOSHHBINAIEKTPUUECKUHTOK 24
4.3 Toxku B pa3nmuyHBIXCpeaax 6
Uroronopazneny o4
Paznen 5.0U3NYECKUN IPAKTUKYM
5.1 ®uznyeckuil NpakTUKyM 16 16
Htoro no pazneny 16
PesepBHOe Bpems 0
BIIEE KOJIMYECTBO YACOB I1
OBbII| O CTBO YACOB 11O 160 16

[NPOTPAMME




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MaruauTHoemnosne 14
1.2 DIIEKTPOMAarHUTHASUHIYKLHS 13 1
Uroronopazneny 27
Pa3nen 2.KOJIEBAHUS U BOJIHbI
2.1 MexannueckruekoaeOanus 10
2.2 DNeKTPOMarHUTHBIEKOJICOaH s 15
93 Mexanuveckue u 10 1
JIEKTPOMATrHUTHBICBOJTHBI
24 Onrtuka 25 1
Hroronopasznery 60

Pazzea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU

3.1 OcuoBrel CTO 5 1
Hroronopazneny 5
Pa3znen 4 KBAHTOBAS ®U3UKA
41 Kopnycxglnﬂpﬂo- 15
BOJIHOBOM1yaJln3m
4.2 ®duznkaaroma 5
43 ®u3nka aTOMHOTO s1/1pa U 5

OJIEMCHTAPHBIX YaCTUI]




Hroronopazneny 25

Paznes S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DNEeMEHTBHIACTPOHOMUH U

5.1 12
acTpou3uKu
Hroromnopazaeny 12
Paznen 6.OM3NYECKHUM MIPAKTUKYM
6.1 OU3NYECKUNTTPAKTHKYM 16 16
Hroronopasznery 16
Pa3nen 7.0 BOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
NPEMETHOTO COJIEPYKAHUS U
7.1 OITBITA JIESITENHLHOCTH, 15
MPUOOPETEHHOTO MPU UIYUYECHUN
Kkypca pusuku 10 — 11 kmaccon
Uroronopazneny 15
PezepBHOEBpEeMs 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N Kosaun4yecTBoyacoB i DJIeKTPOHHbBbIE
0 ara
uu¢gpoBbIeoOp
n/  Temaypoka Konrpoasn IIpakTnuyeckue H3yYeH
Bcero azoBaTe/IbHbIE
n ble padoTel  padoTHhI ust
pecypcsbl
HayuHblIii MeTO/X TO3HAHUS NIPUPOBI 6
1 ®dusnka — pyHIaMeHTaIbHasg HayKa O IPUPOJIC
9 HayuHb1if MeTO/1 TO3HAHUS U METO/IbI UCCIIE0BAHUS 1
(bU3NYECKUX SIBICHUH
3 OKCIIEpUMEHT U T€OpUs B IPOLECCE TO3HAHUS IPUPOJIBL. 1
HabmroneHnune u SKCriepuMeHT B GU3HKe
4 CrniocoOsl u3mMepeHus: GU3NYECKUX BETUUHH 1
5 AOCOII0THAS M OTHOCUTENbHASI TOIPEIIHOCTH 1
U3MepeHui (pU3NUECKUX BEIUYHH
MonenupoBanue B pusuke. Posb u mecto ¢pu3uku B
6 (GbopMHPOBaHUN COBPEMEHHOW HaYy4YHOM KapTHHBI MUDA, 1
B [IPAKTUYECKON JESITeIbHOCTH JHOAeH
Kunemarnka 10
Mexannueckoe nBuxkeHue. Cucrema oTcyera.
7 OTHOCHTENBHOCTh MEXaHNYECKOTO ABMXKEHU. [Ipsmas u 1
oOpaTHas 3a/1aul MEXaHUKH
Paguyc-BekTop MarepraibHON TOUKH, €r0 MPOEKIMH Ha
8 ocu koopauHart. Tpaekropus. [lepememenne. CKOpoCTb. 1
WX npoekuu Ha OCH KOOpJINHAT
9 PaBHOMepHOE npsiMosIMHENHOE ABIKeHHe. [ 'paduyeckoe 1
OINHMCaHNE PABHOMEPHOT'O MPSIMOJIMHENHOTO ABUKEHHUS
10  Cnoxenue nepemereHuii u ckopocreil. Perenue 3amaq
11  HepaBHOoMepHOe ABMXeHHUE. MTHOBEHHAs! CKOPOCTb.




Yckopenue. [IpsaMonrHEtHOE IBUKEHHUE C TOCTOSIHHBIM
YCKOpEHUEM

I'paduueckoe onucanue NPSIMOIUHEHHOTO TBUKEHHUS C

12 1
MIOCTOSIHHBIM YCKOPEHUEM
CBobOogHOe najzieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

13 3aBHCHUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS OT 1
BpPEMEHU U UX rpaduku

14  JIBmkeHue Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY 1
KpuBonuneiinoe nuxenue. [[BuxeHue o OKpy>KHOCTH.

15  Vrnosas u nuHeiHas ckopocth. llepruoa u yacrora. 1
LleHTpOoCTpeMUTENBHOE U MOJTHOE YCKOPEHHE

16  Koumponsnasa paooma Nel "Kunemamuxa' 1

JAunamuka 10

[IepBb1it 3ak0oH HproToHa. THEpIMAIbHBIE CUCTEMBI

17  orcuéra. [Ipuanun otHocuTenbHOCTH [ anwiies. 1
HewnneprmanbHble CHCTEMBI OTCUETA
Cuna. PaBHogeicTByrOIas cuiia. Bropoii 3akoH

18 1
HeroTona. Macca

19  BsaumogpeiictBue ten. Tpetuii 3akoH HetoToHa 1

20 [Mpunun cynepnosunuu cui. Pemenue 3amaq Ha 1
IpUMeHeHHe 3akoHOB HbroToHa

21 3aKOH BCEMUPHOI'0 TATOTEHHsI. DKBUBAJICHTHOCTh 1
IPABUTALIMOHHOW ¥ HHEPTHOM MacChl

22 | Cwia TSOKeCTH ¥ YCKOPEHHE CBOOOHOTO TTaCHHS 1
JIBr>keHre HeOEeCHBIX Tel U MX UCKYCCTBEHHBIX

23 ciyrHHKOB. [TepBas kocMHYecKast CKOPOCTh. 3aKOHBI 1
Kemnepa

24 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1
Cuna tpenus. [Ipupona v BuabI cui Tpenus. [[Bmxenune

25 | BKMAKOCTH U Ta3e ¢ Y4ETOM CHIIbI COMPOTUBIICHUS 1

CpeIbI




Hasnenue. I'mapocratuueckoe napinenue. Cuna

26 1
Apxumena
CraTuka TBépAOro reja 5
97 Ab6comtotHo TBepaoe Teno. [locTynarensHoe u 1
BpalllaTelIbHOE ABM)KEHHUE TBEPJIOTO Tea
28 MoMEHT cuiibl OTHOCUTENBHO OCH BpauieHus. [lnedo 1
CHJIBI
CrnosxeHue cuil, NPUIOKEHHBIX K TBEpAOMY Teny. LlenTp
29 | TshKecTH Teja. Y CIOBUS PaBHOBECHS TBEPAOIO Tela. 1
Bunel paBHOBecHs
30 | Pemenue 3amau 1
31 Konumponvnas paboma No2 " /Jlunamuxa. Cmamuxa 1
meepoozo mena'"
3aKoHBI COXpaHeHHs B MeXaHHKe 10
NMiynsc MmaTepralbHONM TOYKH, CUCTEMBI
3p | MaTepHATBHBIX TOUEK. LlenTp Macc cucreMsl 1
MaTepuaIbHbIX TOYeK. TeopeMa o JBUKEHUH LIEHTpa
Macc
33 NmMnynbc cuiibl 1 M13BMEHEHUE UMITYJIbCa Teja. 3aKOH 1
COXpPaHEHHUs UMITyJIbca. PeakTHBHOE BUKEHHE
MoOMEHT uMITyJIbca MAaTEPUAITIBHON TOYKH.
34  TlpeacraBneHue O COXpaHEHHH MOMEHTA UMITYJIbCA B 1
[EHTPATBHBIX TOJISAX
35 | Pemrenune 3agau 1
Pabota cuibl Ha MaJIoOM U Ha KOHEYHOM TepeMeIleHUH.
36 | I'paduueckoe nmpeacraBieHne pabOTHl CHITBI. MOITHOCTD 1
CUJIBI
37 Kunernueckas sneprus. Teopema 00 U3MEHEHUN 1
KMHETUYECKON SHEPIrUU MaTEpPUAIIbHOM TOUKHU
38 [ToTeHunanpHbIe U HE MOTEHIMATBHBIE CUJIBL. 1

[TorenmmanpsHas sHeprus. Bropas kocmuyeckas




CKOPOCTh

Tpetbst kocMuueckast ckopocTb. CBsi3b pabOTHI He
MOTEHIMAJIbHBIX CUJI C U3MEHEHUEM MEXaHU4EeCKOil

39 1
SHEPIUU CHCTEMBI Tell. 3aKOH COXPaHEHHS
MEXaHUYECKOI 3HepTrun

40 Yrupyrue u Heynpyrue CTOJIKHOBEHHs. Y paBHEHHE 1
Beprynnu 11 uaeaabHON KUAKOCTH

a1 Konumponvnas paboma Ne3 ""3akonwl coxpanenus ¢ 1
mexanuxe"

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI TeoOpuu 15

PasButne npeacraBieHuil 0 NpUpOIE TEIUIOTHI.

42  Ocuosusble nonoxenust MKT. Auddysus. bBpoynosckoe 1
JIBUKCHHEC
CtpoeHnue ra3000pa3HbIX, )KUJIKUX U TBEPBIX TEIl.

43  Xapakrtep IBIKEHUS U B3aUMOJICHCTBUS YaCTHUI 1
BEIIECTBA

44 Macca u pazmepsl Monekyn (aToMoB). KonudectBo 1
BemiectBa. [locTositHHass ABoraapo

45 | Temmeparypa. TerioBoe paBHoBecue. [llkana Llenbcus 1

46  Pemenue 3amaq 1

47 | UneansHbll ra3. 'a30BbIe 3aKOHEI 1

48  VpaBuenue MenneneeBa- Knaneiipona. Pemenue 3agau 1

49  AbGcomoTtHa TeMieparypa. 3akon/laabToHa 1

50 W3onporieccsl B MI€TBHOM ra3e ¢ TOCTOSTHHBIM 1
KOJMYECTBOM BEIECTBA

51 I'paduueckoe mpeacTaBIeHHE U3OMPOILIECCOB: N30TEPMa, 1
n30Xx0pa, u3obapa

52 OcnoBHoe ypaBHeHne MKT

53 | Pemrenune 3agau

54 Cps3b a0CONIOTHOH TeMIepaTypbl TEPMOANHAMHYECKOM 1




CUCTEMBI CO CPEIHEN KHHETUYECKON YHEPTUEH
IIOCTYIATEJIBHOTO TEIIOBOIO JBUKCHMSI €€ YaCTHULL

O606H.[€HI/IC M CHCTEMAaTH3allHsl 3HAHUM 10 TEME

55 1
"OcHosl MKT"

56  Kommponawvnas paboma Ne4 "Ocnoevt MKT" 1

Tepmoaunamuka. TenjioBbie MalIMHBI 20

TepMmonnHaMuyeckas cucrema. 3aJJaHue BHEIIHUX
ycnouit 111 T/l cucremsl. BHelHue u BHyTpeHHNE

57  mapametpsl. [Tapamerpsl T/l cuctemsbl Kak cpeaHue 1
3HA4YEHUs BEJIMYMH, ONUCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58 HyneBoe nauano tepmoanHaMuku. CaMOnpon3BOJIbHAs 1
penakcanust Tl cucTeMbl K TEIUIOBOMY PaBHOBECHIO

59 Mogenp 11eanbHOro ra3a B TEpMOIMHAMUKE. Y CIIOBHS 1
MIPUMEHUMOCTH 3TOW MOJEIHU

60 VYpaBHenne MeHneneeBa-Kiamnelipona v BeIpaXeHUe IS 1
BHYTPEHHEHN 3HEPTUH
BeIpaxxenue i1 BHyTpeHHEN SHEPTUHA OJHOATOMHOTO

61 | unpeanbHOro rasa. Ksasucratuueckue U HeCTaTHUECKUE 1
MIPOLIECCHI

62 DOneMeHTapHas paboTa B TepMoaUHaMUKe. Beraucienue 1
paboTsl 1o rpaduky npouecca Ha pV-auarpamme

63 Tennonepenaya kak crnocod U3MEHEHUs] BHYTPEHHEH 1
sHepruu T/] cucremsl 0e3 coBepiieHus: paboThl

64 | KonBekuus, TEMJIONPOBOIHOCTh, U3TyUCHHE 1
KonunuecTtBo Tennotsl. TemnoémMkocTs Tena. Y aenbHas u

65 | MouspHas TEIUTOEMKOCTH BEIIeCTBa. Y IeJIbHAS TEIIOTa 1
CrOpaHHUs TOIINBA

66 | Pacu€r konmmuecTBa TEIJIOTHI IPH TETUIONEpeIaue 1

67 [Tonsarue 06 agunabatHoM nporecce. [lepBrlii 3ak0H 1

TEPMOJUHAMUKHA




KonuyecTBo TemnoTs! 1 paboTa Kak Mepbl H3MEHEHHS

68 . 1
BHyTpeHHeH sHepruun T]I cuctembl
Bropoii 3akoH TepMOAMHAMUKH ISl PABHOBECHBIX U
69  HepaBHOBECHHIX IpoiieccoB. HeoOpaTumocthb 1
MIPUPOIHBIX MTPOLIECCOB
70 Ipunruns! aeiictBus TeruioBbix MamuH. KI1J]
71  Maxkcumanbraoe 3Hadenue KITJ. [ukn Kapao
72  Pewenue 3amay
DKOJIOTUYECKHE ACTIEKThI HCIIOJIH30BAHMSI TETIJIOBBIX
73 | nmurarenecii. TeroBoe 3arps3HEHUE OKPYKAFOIICH 1
Cpensl
74  Pemenue 3amau 1
75 O06o0061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe 1
"TepmoanHamuka. TernaoBsie MalIMHb"
76 Konumponvnas paboma Ne5 " Tepmoounamuxa. 1
Tennogvie mawiunot"’
ArperaTHbie cOCTOSIHUS BemecTBa. Ma3oBbie 14
nepexo/bl
77 [TapoobpazoBanue u koHAeHCanus. Vicnapenue u 1
KHUIeHHe. Y IeJbHas TemIoTa mapooOpa3oBaHus
Hacrimennsie u HeHachIeHHbIe apbl. KauecTBeHHAas
3aBUCHMOCTH TUIOTHOCTH W JIABJICHHSI HACHIIIIEHHOTO
78 | mapa OT TeMIepaTypbl, UX HE3aBUCUMOCTb OT 00BEMaA 1
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI
KHUIICHUS OT JIABJICHHSI B )KUIKOCTH
79 BrnaxHocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS 1
BIIQYKHOCTh
80 | Pemrenue 3agau 1
81 Teépmoe Teno. Kpucramnuueckue u amopgHbIe Tena. 1
AHM30TPONHUS CBONCTB KPUCTAJIIIOB
82 | [lnaBneHue u KpucTayuIU3aIus. Y AeIbHAs TETUIOTa 1




riaBnenus. CyOnmumarus

Hedopmaruu TBEpAOTO Tena. PacTshkeHne U cxarue.

83 Cnur. Moayns FOnra. Ilpenen ynpyrux aedbopmaruit 1

84 TennoBoe paciupenue KUAKOCTe! U TBEPIBIX TeIl. 1
AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUI YacTHI] BEILIECTBA

85 | I[IpeoOpazoBanue sHepruu B (ha30BBIX MEPEexXoaax 1

86  YpaBHeHue TemioBoro Oananca

87  Pemenue 3amau
[ToBepxHOCTHOE HaTsKeHUE. KanmmsspHbIe SIBICHUS.

88 | JlaBieHue moJ1 MCKPUBIICHHON TOBEPXHOCTHIO 1
xunkoctu. Popmyna Jlamtaca
O0o01IeHre ¥ cucTeMaTU3alus 3HaHUH TI0 TeMe

89 | "ArperarHsie cocTossHUS BeriecTBa. DazoBbie 1
nepexonr"

90 Konumponvnas paboma Neb ""Azpezamnvie cocmoanusn 1
eeutecmea. Dazoewvie nepexoowt”’

DJleKTpHYeCcKoe 1moJie 24

DneKkTpu3aIus Tel U €€ MPOosIBICHUS. DICKTPUICCKUN

91  3apsn. [IBa Buaa snexTpuueckux 3apsiioB. [IpoBoaHukH, 1
JUDJICKTPUKHU U TIOTYITPOBOHHKHU

92 DneMeHTapHBIN IEKTPUIECKUM 3apsi. 3aKOH 1
COXPaHEHHUS INEKTPUUYECKOTO 3apsa

93 B3anmoneiictere 3apsanoB. Toueunsie 3apsibl. 3aKOH 1
Kynona

94 | Pemenue 3amau 1

95 Dnekrpuueckoe noise. Ero geiicTBre Ha AIeKTpUYeCKue 1
3apsiJibl
HamnpspxéanocTs anextpudeckoro modst. [TpoOHbrit

96  3apsan. Jlunum HaNPsSKEHHOCTH DIMEKTPHUUECKOTO OIS, 1
OnHOPOAHOE AIEKTPUIECKOE TT0JIe

97  TloTeHIMaNTBHOCTD IEKTPOCTATHUECKOTO TOJISI. 1




PazHocTh MMOTCHIUAJIOB U HAIIPAKCHUC

HOTGHI_[I/IaJIBHaH OHEPIU 3apsaia B 3JICKTPOCTATUICCKOM

%8 nosie. [ToTeHIman 3eKTpoCTaTHYECKOTO OIS .

99 CBs13b HAPSHKEHHOCTH TOJISI U PA3HOCTH MOTEHITHAJIOB 1
JUTSL DJIEKTPOCTATHYECKOTO TIOJIS

100 TIIpuHOMN Cynepro3uIIuy MIEKTPUIECCKUX MMOJIeH

101 Pemenue 3amau

102 [Tone Toueunoro 3apsaa. Iloge paBHOMEPHO 3apsKEHHON 1
cepsl

103 [Tone paBHOMEPHO 3apspKeHHOTO 10 00BEMY mapa. [Tome 1
PaBHOMEPHO 3apsHKEHHOM OCCKOHEYHOM IIOCKOCTH

104 [TpoBOAHUKH B 2JIEKTPOCTATUICCKOM ITOJIC. Y CIIOBUE 1
paBHOBECHSI 3apsI0B

105 JIMAJIEKTPUKH | TTOJTYIIPOBOJIHUKHU B 1
ANEKTPOCTATHYECKOM I10JIC

106 Konnencarop. DneKkTpoéMKOCTh KOHIEHCATOPA. 1
DneKTPOEMKOCTH MIIOCKOTO KOHJEHCATOpa

107 TlapamiensHOE COCTUHEHUE KOHICHCATOPOB 1

108 TlocnempoBarenbHOE COETUHEHUE KOHIEHCATOPOB 1

109 Dwueprus 3apsKEHHOIO KOHJIEHCAaTopa 1

110 Pemenwue 3a1a4 1

111 JIBU>KeHHe 3apsKEHHON YaCTUIIBI B OHOPOTHOM 1
ANEKTPUICCKOM I10JIe

112 | Pemenne 3amau 1

113 9606H1€HI/IC Y CHCTeMAaTH3alus 3HAaHUI TI0 TeMe 1

DJIeKTpuyecKoe mnojue"
114  Koumponsnas pavoma Ne7 ""Inekmpuueckoe none'" 1
ITocTOSIHHBII 31eKTPUYECKHH TOK 24
115 Cuna toka. [TocTosiHHBINA TOK. Y CIOBUS CYIIECTBOBAHUS 1

MMOCTOAHHOI'O SJICKTPHUYICCKOI'0 TOKa




116 Hcrounuku Toka. Hanpsokenue u 9J1C 1

117 3axon OMma 1 ydacTKa Lenu. JIEeKTPUIECKOe 1
COINPOTHUBIICHUE

118 3aBUCHUMOCTh COIPOTUBIIEHUS OJJHOPOIHOTO MPOBOJHUKA 1
OT €r0 JJIMHBI U IUIONIA/IA MONEPEUYHOT0 CeUEHUs

119 VYpensHOE conmpoTHBICHUE BellecTBa. Pemenne 3ama4y 1

120 [TocnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE 1
COEJIMHEHHE MPOBOJHUKOB

121 Pacuér pa3BeTBIEHHBIX dIIeKTpUUecKux Lene. [Ipasuna 1
Kupxroda

122 Peuienue 3anau 1

123 Pabora anekrpudeckoro Toka. 3akoH Jxoyns —Jlenna 1

124 | Pemenue 3amau 1

195 MoIIHOCTb 3JEKTPUUYECKOT0 TOKA. TernoBasi MOITHOCTb, 1
BBIJIENIsIEMast Ha PE3UCTOpe

126 | Pemenne 3amau

127 SJ1C u BHyTpeHHEe CONPOTUBICHNE HCTOYHUKA TOKA 1

128 3axkoH Oma A1 MOMHOM (3aMKHYTOM) 3JIeKTpUYecKOn 1
1ernu

129 | Pemenne 3amau 1

130 MoImHOCTE NCTOYHUKA TOKA 1

OpPOTKOE 3aMbIKaHUE
131 K 1
132 KonzaeHncarop B 1[eNU MOCTOSHHOTO TOKA 1
eIIeHHE 3aa4

133 P 1

134 Pemenue 3anay no teme "I10CTOSHHBIN ANEKTPUUECKUI 1
TOK"

135 Pemenue 3amad mo reme "[10CTOSITHHBIN SIEKTPUUECKUNA 1
TOK"

136 Pemenwue 3ama4 o teme "TloCTOSHHBIN JIEKTPHUUECKUI 1




TOK

137

138

O06o061IeHre U cucTeMaTu3alus 3HaHU| TI0 TeEMe
"ITocTOSHHBIN NEKTPUUECKUN TOK"

Koumponvnasa paooma Ne8 "I[locmoannuii
IneKkmpuydeckuit mox'"’

139

Toku B PAa3JIUYHBIX Cpeaax

OnexTpuyecKas IpOBOAUMOCTD Pa3JINYHBIX BEILIECTB.
DnexTpuyecKkuid Tok B MeTasuiax. CBepXIpoBOAMMOCTh

140
141

DNEeKTpUUECKUN TOK B pacTBOpPax M pacIuiaBax
JIEKTPOIUTOB. 3akoHbl Papases A JIEKTPOIIN3a

DnekTpruyeckuil Tok B razax. [lnazma

-

142

DneKkTpudecKuil TOK B Bakyyme. BakyymHble mpu6opbl

143
144

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

[TomynpoBOTHUKOBBIE IPHUOOPEI

= L

145

duznyeckuii IpaKTUKYM 110 Teme "3Mepenue cubl
TOKa ¥ HANPSDKEHMSI B LIENIN TOCTOSTHHOTO TOKA MpHU
ITOMOIIY aHAJIOTOBBIX U LHU(PPOBBIX U3MEPUTETBHBIX
npubopoB" UK "3HAKOMCTBO ¢ UPPOBOH
naboparopueii o gusuke. [Ipumepsl uzmepeHus
(U3NYECKUX BETUYMH MPH MOMOIIN KOMITbIOTEPHBIX
JTATYNKOB"

146

Du3nyecKuili MPaKTUKYM 110 Teme "M3yuenne
HEPAaBHOMEPHOI'O IBUXKECHUS C LIENIbIO ONPEAEICHUS
MTHOBEHHOM CKOpOCTH"

147

Pu3znyeckuii MPaKTUKYM 110 Teme "M3mepenue
YCKOPEHHUS IPU MPAMOJIUHEHHOM PaBHOYCKOPEHHOM
NBIDKECHUU 110 HAKJIOHHOU INIOCKOCTH" YIIH
"UccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBFKCHHH"

148

Du3nyecKuil NpakTuKym 1o teme "M3mepenue




149

150

yCcKOpeHus: cBoOoaHOTO naaeHus" win "M3yueHune
JBUKEHUSI TeJla, OPOIIEHHOTO TOPU30HTAIBHO"

@u3nyecKuil NpakTuKym o teme "M3ydyenue
JBIKEHUS TeJa IO OKPY>KHOCTHU C MTOCTOSIHHOM 110
MOJIYJIFO CKOPOCTHIO"

du3nyecKuil NpakTuKyMm 1o teme "M3mepenue
PaBHOACHCTBYIONICH CUIIBI IPU IBUKEHUU OpyCKa 1O
HaKJIOHHOM miockocTu" mim "l[IpoBepka rumnoressl o
HE3aBHCUMOCTH BPEMEHU JABM)KEHUS OpycKa 10
HAaKJIOHHOM IUIOCKOCTHU Ha 33JIaHHOE PACCTOSIHUE OT €0
Macchl”

151

®uznyeckuii npakTukyM no teme "lMccinenosanue
3aBUCHMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIUX B IIPY)KUHE
¥ PE3MHOBOM 00pasIie, oT ux jgedopmanmu” wim
"M3y4eHue qBIKCHHSI CHCTEMBI Tell, CBI3aHHBIX HUTBIO,
MEPEKUHYTOM uepe3 JErkuid 6J10K"

152

®uznyeckuii npakTUKyYM 110 Teme "M3mepenue

KO3 pHIMEHTa TPEHUS M0 BEIMYUHE YTIIOBOTO
kodpdunuenta 3apucumoctu Frp(N)" nu
"UccnenoBanue ABMKEHUs OpycKa 10 HAaKJIOHHOM
IUIOCKOCTH C EPEMEHHBIM KO3 (UIIMEHTOM TpeHUs"
win "M3ydeHne ABM>KEHUS Ipy3a Ha Bally ¢ TpeHHEeM"

153

®uznyeckuii npakTukyM no teme "lMccrnenosanue
YCIIOBUI PaBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh
BpanieHus" win "KoHCTpynpoBaHHe KPOHIITENHOB U
pacu€r cui ynpyroctu" winn "M3yuenue ycToMunBOCTH
TBEPAOTO Teja, UMEIOIIETO IIIoNagbr Onophb"

154

Pdu3nyeckuil MPakKTUKYM 110 Teme "M3mepenue
HMITyJIbCa TeJla IO TopMo3HOMY nyTu" uiu "M3mepenune
CHWJIBI TSITH, CKOPOCTH MOJIEH 3JIEKTPOMOOUIIS 1
MOIIHOCTH cuiibl TArH" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TeJla C UMITYJIBCOM CHJIBI" MIIH
"UccnenoBanue coxpaHeHHUs UMITYJIbCa IPU YIPYTOM




155

B3auMoeiicTBun" win "M3Mepenrne KUHETHYECKOM
SHEPruu Teja 1o TOPMO3HOMY ITyTH"

@u3nyecKuil NpakTuKym o teme "M3ydyenue
H30TEPMHUUYECKOTO Mpoliecca (PEKOMEH0BAHO
HCIIOIb30BaHue (P poBoi 1abopaTopun)" uiu
"N3y4yenue n3oxopHoro npouecca" unu "M3yuenune
n3obapHoro nporecca” wim "IIpoBepka ypaBHEHHS
COCTOSIHUS"

156

157

158

®usnyeckuii IpaKTUKYM 110 Teme "M3mepenue
yaenbHOH TernoéMkocTn" nim "McecnenoBanue
npoiiecca ocTeiBanus Bemecta" win "MccnenoBanue
aaunabaTtHoro npouecca” win "M3ydenne B3auMOCBs3H
SHEPTUH MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEeMIIepaTypbl KUIIEHUS )KUAKOCTEHN"

duznyeckuii MPakKTUKYM 110 Teme "M3yuenue
3aKOHOMEPHOCTEN UCIIapeHUsl KUAKOCTEN" UIn
"U3mepeHue yaenbHOM TemIOThI IJIaBIE€HU Jbaa" Uiu
"N3y4yeHne CBOMCTB HACBHIIIEHHBIX TApOB" WK
"N3mepenue abCOMOTHOM BIAKHOCTH BO3/IyXa U OIlEHKA
Macchl apoB B nomenieHun". Msmepenue

Kod( duUllMeHTa MOBEPXHOCTHOTO HATSKEHUS

®usnyeckuii npakTukyM no teme "Habmonenue
IIPEBPALLCHNS SHEPTUHN 3apsHKEHHOTO KOHIEHCaTopa B
SHEPTUIO U3NMyueHus ceetoauona" win "N3yuenue
IIPOTEKAaHUs TOKA B IIETH, COJEpIKalle KoHaeHcaTop"
nimy "Pacnpenenenue pa3sHOCTH NOTEHIUATIOB
(HampspKeHMs ) IPU TOCIIE0BAaTEIbHOM COEMHEHUN
KOHJIEHCAaTOPOB"

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

170

16




11 KJIACC

Ne KounuecrBouyacos
Haraun3y yIeKTPOHHBbIeHU(POBHIEOOPa30Ba
n Temaypoxka Bc KonrTpoabsubie IIpakruuecku
YyeHHu s TeJbHbIepecypChl
/ ero  padothl epaldoThbl
n
BiaumopeiicTBie MOCTOSHHBIX
1 MarHuTOB U ITPOBOJTHUKOB C TOKOM. 1
MarnutHoenone. ['unorezaAmnepa
BekTop MarHuTHOM MHAYKIIMH.
5 [TpunHtmn cynepno3uun 1
MarHMTHBIX MOJIEH.
JINHUMMAarHUTHOUMHYKIIUHA
3 MarsuTHO€ noJje NpOBOJHUKA C 1
ToKoM. OnbITOperena
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1
MOJ1YJIb
5 Pemennesanau 1
6 [Ipumenenue 3akoHa Amnepa. 1
DneKTpou3MepHUTeIbHbIE TPUOOPHI
Cuuta JlopeHna, e€ HanpaBJIeHHUE U
5 MOAYJb. J[BHKEHUE 3apsSKEHHON 1
YacTHULIBI B OJHOPOTHOM
MarHMTHOM T0OJIe
8 Pemennesanau
9 PaboracunsiJlopenna
10 Pemennesamay




Mar»auTtHoe 10Jie B BEIIECTBE.

11 deppomMarHeTHKy, napa- u
JaMarHeTUKU
OcHOBHBIE CBOICTBA

12 ¢deppomarneTukos. [Ipumenenue
(dbeppoMarHeTuKoB

13 Permrenue 3agad mo reme
"MaruutHoe nosie"

14 Pemenue 3anay no teme
"MaruautHoe nose"
SIBneHue IEKTPOMArHUTHON

15 nHaykuud. [loTok BekTopa
MarHMUTHON MHTYKIIUU

16 OC uaayKIun

17 3aKOHAIEKTPOMArHUITHOMUHAYKIIUN
®dapanes

18 Buxpesoe anekrpuueckoe mnosie.
Toxku dyko

19 O/1C nHAYKIMH B JBUKYLIUXCS
MTPOBOTHUKAX

20 Pemenunesamau

21 [TpaBunoJlenma
WNunykrusaocTs. Katymika

22 WHJIYKTUBHOCTH B LIETIA
MOCTOSIHHOTO TOKa

93 Asnennecamonnaykiuu. 3/(C
CaMOWHIYKIIHH

24 DHeprusi MarHUTHOTO TIOJIS




KaTyliKHU C TOKOM.
BHGKTPOMaFHI/ITHOCHOJIC

25

26

Pemenueszanau

O0001IeHre U cUCTEMaTU3 AU
3HAHUHU 110 TEME
"OnexkTpoaguHamMuka"

27

KonTponbhas padota no teme
"DnexkTpoguHaMuKka"

28

29

30

31

KoneOarensHas cucrema.
CBo0OoubIe KOJIeOaHu .
I"apmonmueckue KoneOaHus

Kunematnueckoe 1 TUHAMHUYECKOE
OIMCAaHUE KOJIEOATENbLHBIX
NBIDKCHUU

3HepFeTI/I‘leCKOC onucanue. BeiBoa
JAUHAMHUYCCKOI'O OITMCaHUA
TapMOHHUYCCKUX KoJIeOaHMH U3 UX
OHEPICTUYICCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

Ammuiutyna u ¢azakonedanuit

32

[Tepuona u yacTora KoJleOaHUH.
[Teproa ManbIx cBOOOTHBIX
KOJIeOaHUH MaTEMATHIECKOTO
MasiTHUKA.
IleprocBoOOIHBIXKOIEOAHUITIPY
KUHHOTOMASITHUKA

33

3aTyxatromue KojeOaHusl.
BreiHyKIeHHBIC KOJICOaHUSI.




Pe3onanc

34
35

ABTOKOJIEOaHUSA

Pemenueszanau

36

37

38

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

O000I11IeHIE U CUCTEMATHU3AIUS
3Ha”HUH 110 TeMe "MexaHuuecKkue
KoJieOanusa"

DNeKTpOMarHUTHBIEKOIE0aH .
KonebaTenbHBITKOHTYD

39

®opmyna Tomcona. Cs3b
aMILTUTY/IBI 3apsifa KOHACHCATOpa C
aMHHHTYHOfI CHUJIBI TOKA B
KoJ1e0aTeIbHOM KOHTYpE

40

41

42

43

3aKOH COXpaHEHUS SHEPTUHU B
U7eaIbHOM KOJe0aTeIbHOM
KOHTYpe

3aTyxarIue NIEKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
AJIEKTPOMarHuTHbIE KoieOaHus
IIepemeHnHsbIl TOK. Pesucrop u
KOHJIEHCATOP B LIENIU IIEPEMEHHOTO
TOKa

Karymika "HIyKTUBHOCTH B LIEMH
MIEPEMEHHOT0 TOKa

44

3axon OMa JJis AJIEeKTpUYEeCKOn
[eTIH TIEPEMEHHOTO TOKa




MOImHOCTE IEPEMEHHOT0 TOKA.

45 AMIUTUTYIHOE U JEHCTBYIOIIEE
3HAYCHHUE CHJIBI TOKA M HAIIPSHKCHHUS

46 = Pe3oHaHC B JIEKTPHUECKOUIICTIH

47 Pemenuesamay
WneanbHblif Tpanchopmatop.

48 [IpousBoacTBo, nepenaya u
MOTpeOJICHUE IIEKTPHUUCCKON
SHEPrUU
DKOJIOrM4eCcKHe PUCKU TpU
MIPOU3BOJICTBE JIEKTPOIHEPTHUH.

49 Kynbrypa ncnosib30Banus
3JIEKTPO3HEPIHH B ITOBCEAHEBHOM
YKA3HU

50 Pemennesanau

51 Pemenunesamau
O06o001IeHre u CUCTEMaTH3 A

52 3HAHUH 10 TEME
"Jy1eKTpOMarHuTHHIE KosieOanus"
MexaHndecKrue BOJIHEI.

53 XapaKTepUCTUKH MEXaHHIECKUX
BOJIH

54 CBoilicTBaMeXaHHYECKUXBOJH

55  3ByK. XapaKTepUCTUKU3BYKa
WNudpa3Byk u ynbTpa3ByK.

56  IllymoBoe 3arpsi3HEeHUE
OKpY>Karollen cpeibl

57 Pemenunesagau




58

QHGKTpOMaFHI/ITHLIe BOJIHEI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX
BOJIH

59

60

61

62

OHeprus EeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

[IIxana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne >IEeKTPOMarHUTHBIX
BOJIH B TEXHHKE U OBITY

[TpuHIKIIBI PaTUOCBS3U U
TeneBuAeHus. Pagnonokarus.
DJIEKTPOMArHUTHOE3arpsI3HEHUEOK
pyKarouieicpes

KontponbHas paboTa mo teme
"KonebaHusa v BOJaHbBI"

63

64

65

Cgert. 3aKOH MPSIMOJIMHEHHOTO
pacmpocTpaHEeHus CBeTa

Penrenue 3a1a4 Ha MpUMEHEHUE
3aKOHa MPSMOJIMHEHHOTO
pacnpocTpaHeHHUs CBeTa

Ortpaxenue ceera. [lnockoe
3epkaino. Cepuueckoe 3epkano

66

[Tpenomnenue cBeta. AGCOIOTHBIN
Y OTHOCHUTEJIbHBIN MIOKA3aTelb
MIPEJIOMIICHUS.
ITonHOEBHYTPEHHEEOTPAKEHHUE.
IIpenenbHBINYTOIII0JIHOTOBHYTPEH
HEroOTpaKCHUS

67

Pemenue 3aga4 Ha npuMEHEeHNE




3aKOHOB OTPAKCHHUA U
IIpECIOMJICHUSA CBETA

Xon nydeit B npusMe. lucniepeust

68  cBera. CioxHbIi cocTaB 6e10r0 1
ceera. LBer

69 JIun3zpl. @OKyCcHOE pacCTOSIHUE U 1
OIITUYECKAs CHJIA JIMH3BI
[TocTpoenue n3odpaxxeHuii B

70 = nMH3aX U UX CHCTEMax. 1
Y BennueHUEeTH3BI
Pemenue 3agau Ha noctpoeHune

71 = wm300pakeHMid, TOTYyIaeMBbIX C 1
MTOMOIIBIO JIMH3

72 ['ma3kakonTuyeckasicucreMa 1
Pewmenune 3anau. IIpenenst

73 = TPUMEHUMOCTH F€OMETPHUECKOM 1
ONITUKH

74 CKOopoCTh CBETA U METO/IBI €€ 1
W3MEpEHUs

75 Hucnepcusiceera

76 = Wutepdepenuuscpera
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

77 = HaOIIOAEHHUS] MAKCUMYMOB U 1
MHUHHUMYMOB

78 Pemenunesamau 1

79 | IlpumeHeHHeMHTEpHEPEHITHN 1

80  udpakuusicrera 1

81 Judpakuronnas pemeéTka. 1




VcioBue HAOMIOAEHUS TTIABHBIX
MaKCHMYMOB

82

83

Pemenueszanau

HOHepe‘IHOCTB CBCTOBBIX BOJIH.
HOJ'I?[pI/ISaI_[I/IH CBETa

84
85

Pemenueszanau

CBeTOBBICSBIICHUS B Impupoac

86

O000111eH1E U CUCTEMATHU3ALIMS
3Hanui mo reme "Onruka"

87

88

89

KontponbHas paboTa mo teme
«Onruka

['paHuIIBI TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH. 3aKOHBI
3NEKTPOIUHAMMKHU U TPUHITUI
OTHOCUTEIBLHOCTH

HOCTy.TIaTbICHGHHaHLHOﬁTCOPHHOTH
OCHUTCIBHOCTHU

90

[IpocTpaHCTBEHHO-BpEMEHHOM
untepBai. [IpeobpazoBanus
Jlopenna. YcnoBue npU4UHHOCTH.
OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe]IJICHHE
BPEMEHU U COKpAIICHUE JITTHHBI

91

DHeprus U UMITYJbC
PENATUBUCTCKON YaCTHULIBI

92

CBs13p Macchl € HEpruen u
HMITYJIbCOM PEISTUBUCTCKOU
YaCTULIBI. DHEPIUAIOKOS




93

PaBHOBCCHOCTCHHOBOGI/I?)JIy‘ICHI/IC

94 3akoHcMelenusBuHa

95 I'unote3a M. Ilnanka o kBaHTax.
®oTOoHEI

96 DHeprus U UMIyIbCHOTOHA
dororpdexr. OnbiTer A. T

97
CroneroBa. 3akoHbihoTOdPhekTa
VYpaBHeHue DHIITEHA 715

98 dororddekra. "Kpacnas rpanumna"
dhoTodrddekra

99 JlaBnenne cBera. Onbitel I1. H.
JlebeneBa

10 .

0 BonHoBBEIECBOMCTBAYACTHI]
Bounsl ne bpoiins. [{nuHa BOJTHBI

10  ne bpoiins u pazmepsl obaacTu

1 JIOKAJIM3AIMK JTBUKYIIeHCS
YaCTHUIIBI

10 .

) KopmyckynsipHO-BOTHOBOW Ty aTi3M

10  JIudpaxuusaiaeKTpOHOBHAKPUCTAILT

3 ax

10 Crnenunduka usmepeHuit B

4 Mukpomupe. COOTHOIIEHUS
HeonpenenénHocteit ['elizendepra

10

5 Pemenuerpadpuyeckuxzanay

10 Pemennepacuérapixzamay




KonTponbhas pabota no remam:

;O "OcnHossl CTO", "KopmyckyiispHo-
BOJIHOBOM nyanu3m"
OnBITHI IO UCCIIEOBAHUIO

10 CTPOCHHUS aToMa.

8 [TnaneraprasmonenbaromaPe3epdo
pAa

10

9 [Tocrynareibopa

11 Bunsl cniektpoB. CriekTp ypoBHE#

0 SHEPTUH aTOMa BOJOpOaa

11 CHnoHTaHHOE U BBIHYKIEHHOE

1 M3JIy4eHHUE CBETA

;1 Jlazep
Hyxnonnas monens siapa

11 I'eiizenbepra-Banenko. 3apsia u

3 MaccoBOE YHCIIO sapa. M30Tombl.
PaanoakTHBHOCTD
3aKoH paJIMOaKTUBHOTO pacnaja.

11 CBoiicTBa HOHU3UPYIOIIETO

4 n3nydeHus. Bnusaue
PallnOaKTUBHOCTHU Ha KHUBBIE
opraHusMsl. Jlozumerpus

11 DHeprus cBA3M HYKJIOHOB B Si7Ipe.

5 Snepusie cuibl. [ledext maccsl

sapa. SnepHeie peakuuu. SaepHeie




peaxTopsl. [TpoGieMbt
YIPaBIsIEMOT0 TEPMOSIEPHOTO
CUHTE3a.
DKOJOTUYECKHEeaCTIeKThIPa3BUTHU S
JIEPHONIHEPIETUKHI

MeTo/bl perucTpauu u
KCCIICIOBAHUS AJIEMEHTapHBIX
yactul. OyHgameHTanbHble

11 B3auMOCHCTBUA. baproHsl,

6 ME30HBI U JIEITOHBI.
[Ipencrasnenue o
CranpaptHoiimonenu. Kapk-
[JIFOOHHAsIMO/IEba/IPOHOB
dwusuka 3a npeneramMmu

11 CranpaptHoil monenu. Témuas

. MaTepus U TEMHas SHEPTusl.
EnunctBodr3nuecKONKapTUHBIMUD
a

11 Oranel pa3BUTUS aCTPOHOMUHU.

8 3HaueHue aCTPOHOMUU
[IpuMeHMMOCTh 3aKOHOB (PU3UKU

17 M OOBSICHEHUS IPUPOJIBI

9 KOCMHMYECKHX 00OBEKTOB.
MeToap1acTPOHOMUYECKUXUCCIIENO0
BaHUU

12 CoBpeMEHHbIE ONITUYECKHE

0 TEJIECKOIIBI, PaAHOTENECKOIIBI,
BHeaTMocC(epHasi aCTPOHOMUS

12 Bun 38é3nnoro He6a. Co3Be3nus,




SIpKUE 3BE3/bl, TIIIAHETHI, UX
BUJIUMOE ABH)KCHHE

Comnneunast cuctema. ComHILe.

;2 Conneynast akTUBHOCTb. MlcTOUHMK
sHeprun CoJiHIa U 3BE3]T
3BE3/1b1, UX OCHOBHBIE

12 XapakTepUCTUKHU. [lparpamma

3 "CHIeKTpaJIbHBIN KI1acc —
CBETUMOCTB"

12 = 3Be3nbIriaBHOWUIOCIIEOBATEILHOCT

4 u
BnyTtpennee ctpoeHue 3BE3 1.

12 CoBpeMeHHbIE MPEACTABICHUS O

5 MIPOUCXOXKACHUN U IBOJIOIUU
ConHua u 3B€31.
OTanblKU3HU3BE3

12 Mneunsiii [1yte — Hama

6 lNanaktuka. THUnbl ranakTUK.
UYEpHble AbIPHI B spax rajJakTUK
Bcenennas. Paciumpenne

12 Bcenennoii. 3akon Xa66ma. Teopus

7 Bonpmioro B3peiBa. PennkroBoe
U3JIy4yeHue

12 MacmrabHasictpykrypaBceneHHo.

8 MeraranakTika

12 HepeménnslenpoOiaeMblacTpOHOMHU

9 u

13 du3nUecKuil MPaKTUKYM TI0 TEME




"WccmenoBaHue MAarHUTHOTO IT0JIS
IMOCTOSIHHBIX MarHUTOB'" WJIH
"UccaenoBaHue CBOMCTB
(dheppoMaraeTukoB" UIu
"UccnenoBanue AeHCTBUSI
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepenue cuibl Amrepa" uiu
"N3yueHne 3aBUCUMOCTH CUJIbI

13 Amriepa oT cuiibl ToKa" WK
"OnpeneneHne MarHUTHOU
MHIYKIIMY Ha OCHOBE U3MEPEHUS
cuiibl Amnepa”

Pu3nUecKuil IPAKTUKYM 110 TEME

13 "HccnenoBaHue IBIEHUS

5 3JIEKTPOMArHUTHOW MHIYKIIUU" W
"OnpeneneHne UHIYKIUU
BHUXPEBOI'0 MAarHUTHOT'O MOJs"
Du3nUecKuil IPAKTUKYM I10 TEME

13 "HccnenoBaHue IBIEHUS

3 camomnaykiuu'" win "Coopka
MOJIETH 3JIEKTPOMarHUTHOTO
reHeparopa"

Pu3NYECKU IPAKTUKYM 110 TEME

13 "N3mepenue neproia CBOOOTHBIX

4 KoJe0aHUN HUTSIHOTO U
MPYXUHHOTO MasiTHUKOB"

13 Dusuueckuil MPaKTUKYM 110 TEMe




"[Ipeobpa3oBanme YHEPTUU B
NPY>KUHHOM MasiTHUKE"

13

13

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIIEJ0BATEIbHO
COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy U pe3ucTop" Wi
"UccnenoBanue pabOThI
HMCTOYHHKOB CBETA B LIETIH
MepeMEeHHOro Toka"

@uU3NYECKU IPAKTUKYM 110 TEME

"N3yueHue napameTpoB 3BYKOBOM
BOJIHBI"

13

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszaTens
MpEIOMJICHHUS CTEKJIA" WK
"TTonmyuenue n300pakeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja U
JUH3bI"

13

14

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH
(hOKYCHOTO PacCTOSTHUS OT
BelecTBa (Ha IpUMepEe KUTKUX
nuH3)" wnm "U3mepenne
(hOKYCHOTO pacCTOSIHHS
paccenBarOIUX JUH3"
Du3NYECKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEp(EPEHITUH U MOJISIPU3ALUN




ceera"

14

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbca U
SHEPIUU PEISTUBUCTCKUX YaCTHIL
(o ¢ororpadusm TpeKos
3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

14

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [ lnanka
Ha OCHOBE HCCIIE0BAHUS
dororddexra"” wim "MccnenoBanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJIMO]I OT HaIpsKeHUs"

14

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOZOPOJa U U3MEPEHUE
noctosiHHoM Punbepra"

14

@uU3NYECKUI NPAKTUKYM I10 TEME
"UccnenoBanue paiuoakKTHBHOTO
(hoHa c UCTIOJIb30BAaHUEM
nosumerpa" ninm "U3ydyenue
MOTJIOIIEHUS OeTa-4acTuIl
ATIOMUHHEM"

14

Pu3nYeCKUil NPAKTUKYM IO TEME
"Habmronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C
HCII0JIb30BAHNEM KOMIIBIOTEPHBIX
MIPWIOKEHUH 11 ONPEEIICHUs




[IOJIOXKEHHUA HEOSCHBIX O0OBLEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOro Moaylapus
U SApKue 3BE3bI" MIN
"Habmronenus B Teneckorn JIyHsl,
IUJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIJIeHuI"

O000I11IeHIE U CUCTEMATHU3AIUS
3HaHUU. Poiib GU3HKH 1

14 aCTPOHOMHUHU B SKOHOMHYECKOH,

6 TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKOH cdepax JAesaTeTbHOCTH
YeJI0BeKa
O00011IeHIE U CUCTEMATU3AIUS

14 3nanwmii. Ponb u MecTo Gpu3MkH 1

7 ACTPOHOMUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpPa
O06o011eHne U cucTeMaTU3aIus
3HaHuil. Pone ¢pusndeckoit Teopun
B (hopMHpOBaHUH MPEACTABICHHI O

14 (bu3nuecKoil KapTUHE MUpPaA, MECTO

8 (bu3NIecKoil KapTUHBI MHpPa B
o01ieM psily COBpEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MIPEJICTABICHUI O TIPUPOJIE

14 O06001IeHre U CUCTEMATU3AIIHS

9 3HaHui 1o TeMe "Kunemarnka"

15  OOGoOuieHne U cucTeMaTH3aIus

3ganui mo reme "Kunemartuka"




15 O0o0011IeHNE U CHCTEMATHU3aLIHS

1 3HaHui 1Mo teme "Jlunamuka"

15 O00011IeHrE U CHCTEMATHU3aLIHS

5 3HaHui 1mo reMe "CraTtuka
TBeporo Tena"

15 O0001IeHEe B CUCTEMATH3aIUs

3 3HaHWH# 110 TeMe ""3aKOHBI
COXPAaHEHHUs B MEXaHHKe"
O00011IeHIE U CUCTEMATU3AIUS

15 3HaHui# 1Mo TeMe "OCHOBEI

4 MOJIEKYJISIPHO-KUHETHUECKOMN
Teopun"

15 O00011IeHIE U CUCTEMATU3AIUS

5 3HaHui o teme "TepMoarHaMUKa.
TennoBrieMannHb!"
O06o001IeHe B CUCTEMaTH3 A

15 3HaHUU 10 TeMe "ArperaTHble

6 COCTOSIHHSI BEIIECTBA.
dazoBbleniepexoabl”

15 O06o001IeHe B CUCTEMaTH3 A

7 3HAHUM 1O TeMe "DNEeKTPUIECcKoe
mose"

15 O0o001IeHNE U CHCTEMATH3ALIHS

8 3HaHuH 110 Teme "TlocToSTHHBIN
AIEKTPUYECKNN TOK"

15 O0o001IeHNE U CHCTEMATH3aLIHS

9 3HaHui 1Mo TeMe "Toku B

pa3nuyHbIX cpeaax”




16

O0001IeHYE ¥ CUCTEMATU3 AU

3HaHUHU 110 TeMe "MarauTHoE I10JIe

PesepBHelit ypok. O000IICHHE 1

16 cucTeMaTu3alus 3HaHUH 110 TEME
"JJIeKTpOMarHuTHasE UHyKIus"

16 PesepBHbIil ypok. O60011IeHIE 1

5 CHCTEMAaTH3alMs 3HAaHUH 110 TeMe
"MexaHndyeckue Koaeoanus"

16 PesepBHrlit ypok. O60011eH1E U

3 CHCTEMAaTH3alMs 3HAHMI 110 TEME
"DneKTpoMarHUTHbBIE KosieOaHus "
PesepBHeIil ypok. O000IICHHE 1

16 CUCTEMATHU3AalN 3HAHUH I10 TEME

4 "MexaHndecKue
3J€KTPOMarHUTHHIE BOJIHBI"

16 PesepBHblil ypok. O6006111€HNE 1

5 cHUCTeMaTH3aIis 3HaHHUH 110 TEME
"OnTuka"

16 PesepBHblil ypok. O6006111eHNE 1

6 cUCTeMaTH3aIis 3HaHHUH 110 TEME
"OcuoBrl CTO"
PesepBHelit ypok. O6001IeHNE 1

16 CHCTEeMaTH3alis 3HaHUH 110 TeEME

7 "KopryckynsipHO-BOJTHOBOU
Jyau3m"

16 PezepBHblit ypok. O600111eHNE U

3 cUCTeMaTHu3alus 3HaHUH 110 TeME

"®dusuka aroma"




PesepBHelil ypok. O600ICHHE 1
16 CUCTEMATHU3AalNA 3HAHUH 10 TEME

9 "®du3nka aTOMHOTO si7pa U 1
3JIEMEHTAPHBIX YaCTHUII"
17 PezepBHblit ypok. O60011IeHNE 1
0 cHCTeMaTHu3alus 3HaHUH 10 TeMe 1
"DnemeHTh! acTpopuzuku"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME







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

Msxkuues I'.4., byxosue b.b., Corckuii H.H. nox penakmnuei
[TapdenTtheBoit H.A. AkiimonepHoe 00111€CTBO

«M3parenscTBO «IIpocBemeHne

®dwusuka. "Knaccuueckuii kypc". Mskumres .5, u ap. (10-11)
(bazoBeliit /Yray0OsieHHBIN)

Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiuen
[TapdentreBoit H. A«M3naTenbctBo «IIpocBenieHue»

®dwusuka. "Knaccuueckuit kypc". Mskumres 5. u ap. (10-11)
(bazoBbIit /YTmyOieHHBIN)

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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