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THHOACHHUTE/IBHAA 3AITHCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE CpeaHEro OO0mero o0pa3oBaHHS
pa3zpaboTaHa Ha OCHOBE TNOJIOKEHUW W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0OpasoBareinpHOW mporpammsel, npenactaBieHHbix B ®I'OC COO, a
Takxke ¢ yd€toM (enepanbHOi pabodeil mporpammbl BocnuTanus u KoHuenmmu
npenojaBaHus yueOHoro npeaMera «DOu3nka» B 00pa30BaTENbHBIX OpPraHU3aIUsgX
Poccutickoit ~ dexepanuu,  peanu3ymOIIUX  OCHOBHbIE  0Opa3oBaTelIbHBIC
MPOTPaMMBHI.

[Tporpamma mo ¢usuke onpeaenseT 00s3aTeNbHOE MPEIMETHOE COJEPKAHHUE,
YCTaHABJIMBAECT PEKOMEHIYEMYIO IMOCJIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3/IENIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKH y4eOHOro Tmpolecca, BO3PACTHBIX OCOOEHHOCTEH  00yYaroluXcs.
[Iporpamma 1o Qu3uke JAET MNpEACTABICHHE O LENAX, COJAEpKaHHH, OOIen
CTpaTeruy OOy4YeHUs, BOCHHUTAHHMS M pPa3BUTUS OOYYAIOIIMUXCSA CpPEICTBAMU
yueOHoro npeameta «dusnka» Ha yriayOJaEHHOM YPOBHE.

Uzydyenne kypca (usukud yriayOJE€HHOTO YpOBHS IO3BOJSET pPEaM30BaTh
3aa4i MPO(EeCCUOHAIBLHON OpPHEHTALMH, HANPABJICHO HAa CO3[aHUE YCIOBUH IS
NPOSBICHUS CBOMX HWHTEIUIEKTYaJIbHBIX W TBOPUYECKHX CIOCOOHOCTEH Ka)IbIM
oOy4armuMcs, KOTOphle HEOOXOIMMBI ISl TPOJOJDKEHUs OOpa3oBaHUS B
opraHmzanusax mnpodhecCHOHANIBHOTO O00pa3oBaHUS MO Pa3IUYHBIM  (PUUKO-
TEXHUYECKUM M MH)KEHEPHBIM CIIELIHATIBHOCTSIM.

B nporpamMe 1o (Qu3nke ONpenenstoTci IUIAaHUPYEMBIE PE3YJIbTaThl
OCBOCHMS Kypca (PU3MKK Ha YPOBHE CpeAHEro oOIIero 00pa3oBaHus: JUYHOCTHBIE,
MeTanpeaMeTHbIe, mpeaMmeTHoie (Ha  yriyOaéuHom — ypoBue).  Hayuwo-
METOJIOJIOTUYECKOH OCHOBOM It  pa3pabOTKuM TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM U TMPEIMETHBIM pe3yJbTaTaM OOyYarolUXCs, OCBOMBIIHUX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs Ha
yIIyOJIEHHOM YPOBHE, SBJISIETCSI CUCTEMHO-IEATEIbHOCTHBIN TTOIXO0/.

[Tporpamma mo (u3mKe BKIIOYALT:

IUTAHUPYEMBbIC PE3YIbTaThl OCBOCHHS Kypca (QU3MKM Ha YrIyOIEHHOM
YpOBHE, B TOM YHUCJI€ MPEIMETHBIC PE3YJIBTATHI IO T0JIaM 00Y4CHHUS;

coJiepkanue yaeOHoro npeamera «Du3nka» mo rogaM 00y4IeHHs.

[IporpaMmma 1o ¢u3nke uMeEeT NPUMEPHBIM XapakTep U MOXKET OBITh
UCTIOJIb30BaHA YUUTENAMU (DU3UKHU ISl COCTABJICHHS CBOMX PabOYMX MPOrpPaMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yuuTeNeh U
MNPEAOCTABISIET BO3MOXKHOCTH JUISl  peaju3ali  Pa3iUyHbIX METOAMYECKUX
NOJXOJ0B K TMpenojaBaHuio (U3MKKM Ha YriayOJ€HHOM YypOBHE MpHU YCIOBHH
COXpaHEHHUS 00s13aTeNbHOM 4acTu COJIep KaHUs Kypca.



®du3uka Kak Hayka O HaubOojee OOUIMX 3aKOHaX MPHUPOABI, BHICTYNas B
KayecTBe y4yeOHOro mpeaMeTa B IIKOJE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUil 00 okpyxaromeM mupe. [IKonpHbI Kypc QUMK — CUCTEMOOOPa3yIONIUit
JJI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBICHUM, H3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dusnueckoit reorpaduet u actpoHomuei. Mcmosnb3oBaHME U aKTHBHOE
NpUMEHEHHE (PU3NYECKUX 3HAHUN ONpEeNeIuiio XapakTep H OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTHH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIyYEHHsS HOBBIX MATEpPHAIOB C 33JaHHBIMU CBOWCTBaMH. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIaa B (OPMHUpPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBl MHUpa oOydaromierocsi, B GOpMUPOBAHUE YMEHUN NPUMEHSTb HAY4YHbBIN
METO]T TO3HAHUS MIPH BBIMOJTHEHUN UMK YYEOHBIX HUCCIEA0OBAHUM.

B ocHOBY Kypca (pu3uKu Ha YpOBHE CpeJHEro o01ero 00pa3oBaHus MONTOKEH
PAA MW, KOTOPBIE MOXKHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 TOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUHM C HEW KypC SBIAETCA JIOTHYECKHU
3aBEpIIEHHBIM, OH COACPKUT MaTepuai U3 BCEX Pa3/ieloB (PU3MKH, BKIHOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3UKHU.

Hoen 2enepanuszayuu. B CcOOTBETCTBUM C HEW Marepuan Kypca (GU3UKHU
o0beAMHEH BOKpYr (Qusmueckux Teopuil. Bemymmm B Kypce sBIseTcs
(GopmupoBaHME MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus npeanosiaraet HUCIOJIb30BaHUE
TYMaHUTApHOTO TNOTEHIHaNa (PU3NYECKON HAyKH, OCMBICIECHUE CBSI3U Pa3BUTHS
¢uzukn ¢ pa3BuTMEeM OOLIECTBA, a TakKkKe C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U 3KOJOTHUYECKUMHU IPpOoOIeMaMu.

Hoea npuknaonoii nanpaenennocmu. Kypc Gbusuku yriyoJi€HHOTO ypOBHS
OPEIOJIaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJOTUYECKUX
MPWIOKEHNW W3YYEHHBIX TEOpPUM M 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs Ha
YpOBHE OOIIMX MpPEICTaBICHUA M COBPEMEHHbIE TEXHHYECKHE YCTPOMCTBa, U
TEXHOJIOTUH.

Hoea 3konocuszayuu peanuszyeTcss IOCPEACTBOM BBEACHHS DIIEMEHTOB
COJICpXaHMs, TMOCBSIIEHHBIX SKOJOTMUECKMM MpobiieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKH M TEXHOJOTHU, a Takke OOCYKICHUS
npo6JieM palluOHAIBLHOTO MPUPOIONOIB30BAHUS U SKOJIOTHUECKOI 0€30MacHOCTH.

OcBoeHue coaepkaHusi MporpaMMbl 1Mo (GU3UKE JTOJKHO OBITh MOCTPOCHO HA
NPUHLHKIAX CUCTEMHO-AESITEIbHOCTHOrO nmoaxonaa. s ¢u3uku peanusamusi 3TUX
NPUHIUIOB 0a3UpyeTCcsl Ha MCIIOJIb30BAHUU CaAMOCTOSITEILHOTO HKCIEPUMEHTa Kak
MOCTOSIHHO JIeHcTBytomero (akropa ydeOHoro mpouecca. s yrayOGna€aHoro
YPOBHA — 3TO CHCTEMAa CAaMOCTOSITEIBHOTO YYEHUYECKOrO0 3KCIIEPUMEHTA,



BKJIIOUYAIOIIETO (DPOHTANIbHBIE YYEHUYECKUE OTNBITHI MpPU H3YYEHUH HOBOIO
MmaTepuana, JabopatopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
ABa cmocoba peanu3anud (HU3MYECKOTO TpakTHKyma. B mepBom ciyuae
OpakTUKyM npoBoauTcs aub6o B konue 10 u 11 kmaccos, nubo mocne mepBoro u
BTOPOTO TOJYroAWd B KaXIOM M3 3THUX KiaccoB. Brtopoil cmoco6 — 3To
UHTErpalus paboT MpakTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboT, KOTOpbIE
IPOBOAATCS B Mpollecce M3ydeHHs pasaena (temsl). [Ipu stom mox paboramu
NPaKTHKyMa MOHUMAETCsI CaMOCTOSATEIbHOE HCCIENOBaHKUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BHJIa O€3 MOIIArOBOW HHCTPYKIIMH.

B nporpamMe 1mo (Qu3uMke cucreMa yYEHHYECKOTrO JKCIEPUMEHTA,
7a00paTopHBIX pabOT M NPAKTUKyMa MPECTaBICHA €IUHBIM IMepeuHeM. Buibop
TEMATUKU JJI1 3THX BUJOB YYCHMUYECKHX MPAKTHUECKUX PaOOT OCYIIECTBISETCS
y4aCTHHKaMHU 00pa30BaTEIbHOTO MpOoIlecca UCXOAs U3 0COOEHHOCTEH TOYPOYHOTO
IUIAHUPOBAHUSI W OCHaleHusi kabunera ¢usuku. Ilpu sToM obecneunBaeTcs
OBNIaJICHWE OOYYAIOIIMMHUCS YMEHHSMH TPOBOAWTH TPSAMBIE M KOCBEHHBIC
U3MEPEHUs, UCCIIENOBaHUs 3aBUCUMOCTEN (PU3MUYECKUX BEJIMYMH U MOCTAHOBKY
OIBITOB TIO TPOBEPKE MPEJI0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YAENAETCA PEIICHUIO PACUETHBIX M KAa4eCTBEHHBIX
3agad. [lpu »TOoM ans pacy€THBIX 3a/a4 MPUOPUTETOM SIBIAIOTCS 3aa4 C SBHO
3aJJaHHOM M HESABHO 3aJIaHHON (PU3UYECKON MOJENbI0, MO3BOJSIONINE TPUMEHSTh
U3yYeHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaKk H
MHTETPUPYS MPUMEHEHUE 3HAHUM U3 Pa3HbIX pa3zesoB. [|j1s KauyecTBEHHBIX 3a7ad
NPUOPUTETOM SBISAIOTCA 3aJaHUsl Ha OOBSICHEHHE/NpeNCKa3aHhe MPOTEKAHUSI
(Gu3nYeCKUX SBJICHHUM W TPOIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyroiue BhIOOpa
Gu3nUecKoi MOJENU IJIs CUTYAI[H MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusimu DPI'OC COO k wmarepuaisbHO-
TEXHUYECKOMY OO0eCMeYeHuI0 ydeOHOro rmpoiecca Kypc (Qu3uku yriyO0iaéHHOTO
YPOBHS Ha YPOBHE CpefHero o0miero oopa3oBaHus JOHKEH M3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOuHeta. B kabunere Qu3uku MOKHO OBITH HEOOXOIUMOE
nabopaTopHoe 000pyJOBaHUE [Jisg BBHIMIOJTHEHUS YKa3aHHBIX B IIporpamme Io
¢u3MKe YYEHHMUECKHX OIBITOB, JIAOOPATOPHBIX pabOT W paboT MpaKkTUKyMa, a
TaKXe JEMOHCTPAIMOHHOE 000pYyIOBaHHUE.

JleMoHCTpanoHHoe o0opynoBaHue (opMHpyeTCss B COOTBETCTBUU C
NPUHIUIIOM MHHHAMATbHOH JOCTATOYHOCTH W  00ECNeYMBaeT TMOCTAHOBKY
MEPEUNCICHHBIX B TpOrpaMMe MO0 (PU3MKE KIIOUEBBIX JIEMOHCTpALUNA  JIJIst
UCCIEOBAHUS  M3YYaeMbIX SBJICHHH W  MPOLECCOB, OMIHUPUYECKUX |
(dyHIaMEHTANTBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyAOBaHHE [JIsi YUYCHUUYECKHUX TMPAKTUYECKUX PpadoT
dopmupyercs B BUAE TEMaTUYECKHMX KOMILUIEKTOB M OOECIEUMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOyyarmuxcs. Temarnueckue KOMIUIEKTHI
7abopaToOpHOTO O0OpPYAOBAaHUS JOJKHBI OBITh TOCTPOEHBI HAa KOMILIEKCHOM
UCTIOJb30BAHUM AHAJIOTOBBIX U LUGPOBBIX NPHOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BHJIE IU(PPOBBIX JT1a00paTOPHil.

OCHOBHBIMU LIETSIMU U3Y4YeHUS (U3UKHU B 00111eM 00pa30BaHUU ABIISIOTCS:

dbopMupoBaHHEe HHTEpeca U CTpeMJIeHUS OOydYaromMXCi K HaydYHOMY
W3YYCHHUIO TIPUPOJBI, pa3BUTHE WX HHTEIUIEKTYaTbHBIX W  TBOPYECKHUX
CITOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUN O HAYYHOM METOJE MO3HAHUA M (DOPMHUpPOBAHHE
HCCIIEIOBATEIBCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSM;

dbopMHupOBaHNE HAYYHOTO MHUPOBO33PEHHS KaK pe3yjbTaTa M3ydeHHS OCHOB
CTpOCHHS MaTepuu U QyHIAMEHTATBHBIX 3aKOHOB (PH3UKH;

dbopmMupoBaHre YMEHUN OOBIACHATH SIBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX
3HAaHWW W HAyYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TMPEJACTABICHUN O poiau GU3MKU I Pa3BUTUS JPYTHX
€CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE IpeICTaBICHUI 0 BO3MOXKHBIX cdepax Oyayuieit
npoecCUOHANBHONU JIEATENbHOCTH, CBA3aHHBIX C (U3HMKOW, TOArOTOBKA K
JaJIbHEeHUIIIEMy 00yYeHHUIO B 3TOM HalpaBIICHUN.

JlocTikeHue 3TUX Ieneil o0ecTieuynBaeTCsl pelieHneM CIEIYyIoNUX 3a/1ad B
npolecce u3ydeHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npUOOpETeHNE CUCTEMBI 3HAHUM 00 OOHMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHIX, BKIIIOYass  MEXaHHKY, MOJIEKYJISIpHYI0  (pu3uKy,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3HUKY U DJIEMEHTHI aCTPODU3UKH;

dbopMHupOBaHNE YMEHHUN MPUMEHATh TEOPETUICCKUE 3HAHUS JIJIST OOBSICHEHUS
Gu3NYECKUX SBICHUW B TPUPOAC W JJIS TPUHATHS TPAKTHUYECKUX PEIICHUN B
MIOBCEHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS PA3NWYHBIX 3a7ad C SBHO 3aJaHHOU
duznyeckoil MoMENbl0, 3a7ad, MOAPa3yMEBAIOIIMX CaMOCTOSTEILHOE CO3JaHUE
¢usznyeckoil Mopenu, aaeKBaTHOM YCJIOBHSM 3ajJadyd, B TOM YHCJIE 3a1ad
MH)KEHEPHOTO XapakTepa,

MOHUMAaHWEe (PU3NYECKUX OCHOB W MPHUHIIUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIIECCOB, MX BIUSHUSA HA OKPYKAIOUIYIO CPEILY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U TIPOBEICHUS
(GU3NYECKUX  OKCICPUMEHTOB, aHalW3a W HMHTEpPHpeTanud  WHGOPMAINH,
OTIpeNIeTICHNUS JOCTOBEPHOCTH MOJIYIEHHOTO Pe3yNbTaTa;

CO3JlaHUE YCIIOBUH [UIsi Pa3BUTHS YMEHHI MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU ACATEIBHOCTH;



pa3BUTHE WHTEpeca K chepaM npodeccuoHambHON NeATEIbHOCTH, CBI3aHHOM
¢ hU3BUKOMH.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrayOn€HHBIN ypOBEHB
n3ydeHus: ydeOHoro mpeamera «®dDu3WkKay HA YPOBHE CpEIHEro oO0mIero
oOpa3oBaHusi BBIOMpAETCS OOYYAIOMIMMMUCA, IUIAHUPYIOIIUMU MPOJOIDKEHHUE
00pa3oBaHus MO CHEIUATBLHOCTAM (DPU3UKO-TEXHHUYECKOTO MPOQUIIS.

Ha wusydenue ¢usuku (yriayOnEéHHBIH YPOBEHb) HAa YPOBHE CPEIHETO OOIIETO
obpaszoBanus otBoautcs 340 yacos: B 10 kimacce — 170 gacos (5 yacoB B Hefel0),
B 11 kmacce — 170 yacoB (5 yacoB B HeEIO).

[lpemyaraempbiii B mporpamMme 1o (QHU3MKE NEepedyeHb JTabOpaTOpHBIX U
NPAaKTUYECKUX paboT sBIIETCI PEKOMEHIOBAHHBIM, YUMTEIb JIEJIAeT BBIOOP
NPOBEACHUS JIAOOPATOPHBIX pabOT H OMBITOB C YYETOM WHAWBUIYaTbHBIX
ocoOeHHOCTEeH 00y4aromuxcsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. Hayunblii MeTO/] NO3HAHUS IPUPOABI.

®dusnka — pyHgaMeHTanbHas HayKa o mpupoje. HaydHblit METO O3HAHUS U
METOJIbI KCCIIEIOBaHMS (PU3HIECKUX SBICHUH.

OKCIIEpUMEHT U TEOpHsl B Mpollecce MOo3HaHud Npupojsl. Habmionenue u
HKCIIEPUMEHT B (PU3HUKE.

CriocoObl  m3MepeHus: (DU3UYECKUX BENMYMH (AHAJIOTOBBIE W ITU(POBHIE
U3MEPHUTEIbHBIC IPUOOPHI, KOMITBIOTEPHBIC TATIUKOBBIC CHCTEMBI).

[lorpemnoctn  u3MepeHud  (U3MUECKUX  BeIWYUH  (aOconmroTHas U
OTHOCHTEJIbHASA).

MopenupoBanue (pu3nuecKux SBJICHUN U MPOLIECCOB (MaTepualibHas TOYKA,
aOCOJIIOTHO TBEPJOE TENO, HJCAbHASI JKUJKOCTb, WJICATBHBIN Ta3, TOYCUHBIN
3apsn). ['mnore3a. @usndeckuii 3aKOH, TPAHUIIBI €0 TPUMEHUMOCTH. DU3NUecKast
TEOPUH.

Ponb u mecto Qu3uku B (pOpMUPOBAaHUHM COBPEMEHHON HAay4YHOU KApPTHHBI
MHpa, B IPAKTUUECKOU ESITEIIBHOCTH JIIOICH.

Yuenuueckuii 3xcnepumenm, nadopamopuvie pabomaol, npaKmMuKym.

N3mepenune cuiapl TOKa W HANpPSDKEHUS B IEMU TMOCTOSHHOTO TOKa MpHU
MOMOIIIHM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1u(poBoil madboparopueit no ¢usuke. [Ipumepsr n3mepeHus
(U3NYECKUX BEJIMYUH MTPU MIOMOIIHU KOMIBIOTEPHBIX TaTIYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanuyeckoe nBMXeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHKCHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKHU.

Pannyc-BekTop MarepuanbHOM TOYKH, €ro IMPOEKIUU HAa OCU CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemernienne, CKOPOCTh (CPEAHSIE CKOPOCTh, MTHOBEHHAss CKOPOCTB) H
YCKOpPEHUE MaTepUaIbHON TOYKHM, MX HPOCKIMHU HA OCHU CHCTEMbI KOOpAMHAT.
CrnoxxeHue nepeMeIeHU U CI0)KEHUE CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIUMHEWHOE JNBUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS W MyTH MaTEepUaTbHON TOYKH OT BPEMEHH M HX
rpadukm.

CpobOogHoe majeHHE. YCKOpPEHHE CBOOOJHOIO MajeHus. J[BrkeHue Tea,
OpOIIEHHOTO TMOJ| YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOpEHUsT  MaTepuajbHOM  TOYKM OT  BpEMEHM H  HUX  IpauKu.



KpuBonuHueiiHoe  nBMkeHHe. J[BUKEHHME  MAaTepUalbHOM  TOYKM IO
OKpPY)KHOCTH. YTJOBas W JIMHEHHass CKOpocTh. [lepron m udactora oOpalueHus.
LlenTpocTpemuTenbHoe (HOpMaIbHOE), KacaTeabHOe (TaHTCHIMAIBLHOE) U TMOJHOE
YCKOPEHHUE MAaTEPUATBHON TOUKHU.

TexHnueckue yCTpPOWCTBA M TEXHOJOTHMYECKHE IMPOLIECCHI: CHUIOMETD,
IBUKEHUE CHaApsAOB, LEMHbIE, IIECTepEHYAThIE W PEMEHHBIE IEepelayu,
CKOPOCTHBIE JTU(THIL.

Jemoncmpayuu.

Mopenb cUCTEMBI OTCYETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPHUCTHK
JBUKECHUS.

CriocoObl rcciieJoOBaHMsl IBHKEHUM.

NnrocTpanus npeaenbHoro nepexoaa U U3MEPEHUE MITHOBEHHOM CKOPOCTH.

[TpeoOpazoBaHue JBUKEHHUN C UCTIOIb30BAHUEM MEXAHHU3MOB.

[lanenue Ten B BO3AYXE U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGOmtonenne nBWKEHUA Tena, OPOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HampaBneHne ckopoCTH NpU ABUKEHHUH 110 OKPYKHOCTH.

[TpeoOpazoBaHue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHHE MyTeH, TPACKTOPUWA, CKOPOCTEH ABHIKEHHUS OJHOTO U TOTO K€
TE€Na B Pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaol, npaKmMuKym.

W3y4yeHre HEpaBHOMEPHOI'O ABMKECHHS C LEJNBIO ONPENEIEHUS MIHOBEHHOMN
CKOPOCTH.

W3mepenue ycKopeHUs Mpu NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccrnenoBanne 3aBUCUMOCTH NYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JIBUKECHHH.

N3mepenue YCKOPEHUSA CBOOOIHOTO naJcHus (pexoMeH10BaHO
MCIIOJIb30BaHKUE IIUPPOBOH JTAOOPATOPHH).

W3ydyenue [ABMKEHUS Tena, OpOILIEHHOro ropu3zoHTalbHO. [IpoBepka
TUIOTE3Bl O MPSAMOM NPONOPLUUOHAIBHOM 3aBUCUMOCTH MEXAY JaTbHOCTHIO
NOJIETA M HAYAJIbHOW CKOPOCTHIO Tea.

W3ydyeHne ABMKEHHUS TeNa IO OKPYXHOCTH C IOCTOSHHOH IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojia OoOpalleHuss KOHUYECKOTO MasiTHUKA
OT €ro NapaMmeTpoB.

Tema 2. /lunamuxa.



ITepeii 3akoH Hprorona. HMHepnuanbHble cUCTEMBl OTcu€ra. [lpuHIUN
otHocuTenbHOCTH ["amunes. HewmHeprmanbHble cucTeMbl oTcuéra (ompezencHue,
IPUMEPBHI).

Macca tena. Cuna. [IpuHuun cynepno3uiu Cuil.

Bropoii 3akoH HproTOHA 1111 MaTepruaabHON TOYKHU.

Tperuit 3akoH HproTOHA 1711 MatepuaibHbIX TOUEK.

3aKOH BCEMHPHOTO TATOTEHHUS. OKBUBAJEHTHOCTh TPABUTALMOHHOM U
WHEPTHOMN MacCCHI.

Cuna TsokecTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOIO MAJE€HUS OT BBICOTHI
HaJ TIOBEPXHOCTHIO TIJIAHETHI M OT Teorpaduueckoil MmUpoThl. J[BrkeHHE
HeOECHBIX TeJ M UX CyTHUKOB. 3akoHbl Keriepa. [lepBas kocmuueckasi CKOPOCTb.

Cuma ympyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmkynierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TtpeHue. Cuiia TpEHHS CKOJIBKEHUS WU CUJa TPECHUS
nokost. Koadduuuent tpenus. Cuna cONpOTUBIICHUS NpPU JBHKEHHHM Tela B
KUIKOCTHU WIM rase, e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JBUKECHUS.

Hasnenue. ['mapocratuyeckoe napnenue. Cuiia Apxumena.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: IMOAUIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIYTHUKOB.

Jemoncmpayuu.

Habnronenue nBM>XKeHUS TN B MHEPLMATIbHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
oTCcufTa.

[IpyHUIKII OTHOCUTENBHOCTH.

Kauenne nByX UMIMHIPOB WM MIAPOB PAa3HOM MAacChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTENBHO HEMHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE  PaBHOJCWCTBYIOUIEM  NPUIOKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLMAIBHOU CUCTEME OTCUETA.

PaBeHCTBO CvJl, BOZHUKAIOIINX B PE3YyJIbTaTE B3AUMOICUCTBUS TEN.

N3mepenne mace o B3auMOAEUCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpEHHOM NOABEME U MAJACHUM.

[leHTpoOE)KHBIE MEXaHU3MBI.

CpaBHeHME CUJI TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHHS.

Yuenuueckuii 3kcnepumenm, nabopamopnuie pabomot, RPAKMUKYM.

W3mepenue paBHOIEUCTBYIOIIEH CUJI MPHU ABMXKEHUHM OpycKa MO0 HAKJIOHHON
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BpPEMEHU MABWKEHHS Opycka Mo
HAKJIOHHOM TJIOCKOCTH Ha 33/IaHHOE PACCTOSHUE OT €r0 MACCHI.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAKOUIUX B NPYXKUHE U
pe3nHOBOM 00pasle, OT ux aedopmaiuu.

N3yueHne NBUKEHUS CUCTEMBI TEN, CBA3AHHBIX HUTHIO, IIEPEKUHYTOU 4Yepes
NErKuil OJIOK.

Wzmepenune koddduiMeHTa TPeHHs MO BEJIUYHHE YTIOBOTO KO3((hUIIMeHTa
3aBHCUMOCTH Frp(N).

HccnenoBanue ABUKEHUS OpycKa MO HAKJIOHHOM IUIOCKOCTH C NEPEMEHHBIM
K03 PUITUEHTOM TPEHUSI.

N3yueHne NBHKEHMS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOe Teno. [loctynaTtenpHOoe W BpallaTeIbHOE ABMXKEHUE
TBEpAOro Tenma. MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. llnedo cuibl
Crnosxenue cuil, MPUWIOKEHHBIX K TBEpIOMY Teily. LIeHTp TskecTH Tena.

YcnoBus paBHOBECHs TBEPAOTO TEIIA.

YcroitunBoe, HEyCTOWUNUBOE, 0€3pa3IUIHOE PABHOBECHE.

TexHnuecKkne yCTPOWCTBA M TEXHOJOTHYECKHE IPOLIECCHI: KPOHILUTEHH,
CTPOUTENBHBIN KPaH, pelETyaTble KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecHS.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaol, npaKmuKym.

HccnenoBanue yclioBUM paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpaIlICHUS.

KoHCcTpynpoBaHre KpOHIUITEWHOB U PACUYET CUII YIIPYTOCTH.

N3yueHne yCTOMYMBOCTH TBEPAOTO TENA, UMEKOLIETO IUIOMIAAb OTIOPBHI.

Tema 4. 3aKkonwl coxpanenusn 6 mexaHuxe.

NMnynec MarepranbHON TOYKH, CUCTEMBI MaTEPUANBHBIX TOUEK. LIeHTp macc
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. TeopeMa O IBUKEHHUH LIEHTPa Macc.

HMnynbe cHiIbl U N3MEHEHHE UMITYJIbCA TEA.

3aKOH COXpaHEHUS! UMITYJIbCA.

PeakTuBHOC ABUKEHUE.

MoMeHT ummnylibCca MaTepuaabHOW TOukHu. lIpencraBieHne O COXpaHEHHU
MOMEHTa UMITYJIbCA B LICHTPAJIbHBIX MOJISAX.

PabGota cwibl Ha MaloM M Ha KOHEYHOM nepemenieHuu. ['paduueckoe
npeJscTaBIeHUue pabOThl CUIIBI.

MOIHOCTH CUJIBL.

Kunetrnueckass sHeprus marepuanbHod Touku. Teopema 00 W3MEHEHUU
KUHETUYECKON DHEPTUU MATEPUAIIBHOU TOUKH.



[loTeHuManpHblE W HEMOTEHUUANbHbIE CWIbl. [loTeHIManbHAs SHEprus.
[TorennmanbHas sHeprust ynpyro aedopMuUpoBaHHOW MpykuHbL. [loTeHuuambHas
DHEPrHsl Te€JNa B OJHOPOAHOM TpaBUTAMOHHOM Tosie. [loTeHIManbHas SHEPrus
Tella B TPABUTAIMOHHOM IIOJIE OJHOPOJHOTO Iapa (BHYTPH W BHE Imapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMUYECKAst CKOPOCTb.

CBsi3b pa0OOThl HEMOTEHLUAIBHBIX CHWJI C U3MEHEHHEM MEXaHUYeCKOU
SHEPTUH CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKON YHEPTHH.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHyM i UACAIBHOM KUIAKOCTU KakK CIEACTBHE 3aKOHA
COXpaHEHHUsI MEXaHUYECKOUN SHEPTUU.

TexHnuecKkne yCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: ABUKEHHUE PAKET,
BOJIOMET, KONEpP, MPYKUHHBIA NHCTOJET, THUPOCKOI, (UTypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTnBHOE nBIKCHHE.

N3mepenrie MOIHOCTH CHJIBI.

W3MeHeHne 3Heprum Tea Npu COBEPIIEHUU PaOOTHI.

B3auMHBIE TpeBpalleHUs KMHETHYECKOM M TNOTEHUHAIBHOW DHEPTUM NIPH
JICMCTBUU HA TEJIO CUJIBI TSHYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue YHEprUH MPU CBOOOTHOM NaJICHUU.

Yuenuueckuii 3xcnepumenm, nadopamopnvie pabomaol, npAKMUKYM.

N3mepenne umnyibca Tenna o TOpMO3HOMY IYTH.

W3mepeHne cuibl TATH, CKOPOCTU MOJENU 3JICKTPOMOOWISI W MOIIHOCTHU
CHUJIBI TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEA C UMITYJILCOM CHJIBI.

HccenenoBanue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

N3mepenne KNHETUYECKON YHEPTUU TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHUS MOTEHIMAIbHON YHEPTrUU MPYKUHBI ¢ PaOOTON CUIIBI
TPEHHUS.

Omnpenenenue pabOThl CHUIBI TPEHUS TPH JBUKEHUM Tela MO HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJjiekyasipHasi puznka U TEpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU Meopul.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIApHO-KuHeTHyeckoi Teopuu (MKT), wux
onbiITHOE oOocHOBaHue. Jluddys3us. bpoyHoBckoe aBmxkeHHe. XapakTep
IBIDKEHUS M B3aMMOJEHCTBMS YACTHUI] BemecTBa. Moaenu CTpoeHus rasos,
KUIAKOCTEH W TBEPIBIX Tel W OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



mozeneil. Macca u pasmepbl Mosiekysn (atomoB). KomudecTBo BelecTsa.
[TocTosinHas ABoraapo.

TemmoBoe paBHOBecue. TemmepaTypa u crnocoObl €€ u3Mmepenus. lllkana
temrepatyp Llenbcus.

Mogene uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETHUYECKOW TEOPUU: YaCTHUIIbI
rasza JIBUKYTCS XaOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHBL. YpaBHeHue MenaeneeBa—Kianeiipona. AOcomoTHas
temreparypa (mkana temneparyp KenpBuna). 3akoH [lamsToHa. M3omporeccsl B
UICaIbHOM Ta3e C I[OCTOSHHBIM KOJMYECTBOM BeliecTBa. [ 'paduueckoe
npecTaBIeHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JIaBJICHUEM W  CPEAHEW  KUHETUYECKOM  DHEpPrueu
MOCTYNATENbHOIO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJAE€aTbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJICKYJIIPHO-KHHETUUECKON TCOPHH UACATHLHOIO ra3a).

CBsi3b a0COTIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeTHEN
KMHETUYECKON SHEPrueil MOCTYNaTEIbHOTO TEILUIOBOIO ABMKECHUS €€ YaCTULI.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TPOLECCHI. TEPMOMETD,
O6apomeTp, moJlyueHre HaHOMATEPUAaJIOB.

Jemoncmpayuu.

Mopenu 1BUKEHUS YaCTHUI] BEIECTBA.

Mopenb OpOyHOBCKOTO JIBHIKCHHUS.

Buneoponuk ¢ 3auceio peanbHOro OpoOyHOBCKOTO IBUKEHUSI.

Huddy3us KuakocTeil.

Mognens onbita LlTepHa.

[IpuTsxeHne MOJEKYI.

Mogenu KpUCTaIInYeCKUX PEIIETOK.

HaOmntonenue u uccine1oBaHue U30MPOLIECCOB.

Yuenuueckuii 3xcnepumenm, nadopamopnvie pabomaol, npAKmMuKym.

HccnenoBanne rmpouecca yCTaHOBJIEHUsI TEIUIOBOTO PAaBHOBECUS IIPU
TEMI000MEHEe MEXKTy TOpsiYeil M X0JI0IHON BOJIOM.

W3yueHre H30TEPMHUECKOro Imporiecca (PEKOMEHIOBAHO HMCIOIb30BaHHE
udpoBoit madbopaTopun).

N3yyeHne n30XopHOTO mpolieccea.

W3ydenne n3zo0apHOro mpoiiecca.

[IpoBepka ypaBHEHHUS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunul.

Tepmonunamuueckas (T/) cuctema. 3amaHue BHEMIHMX YCAOBHH IS
TEPMOJMHAMUYECKON cHUCTeMbl. BHemIHME U BHyTpeHHUE napamerpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHCTEMBI KaK CPEIHUE 3HAYCHUS BEIWYMH, ONUCHIBAIOIINAX
eé COCTOSIHHE Ha MHKPOCKOITHYECKOM YPOBHE.



HyneBoe Hawano TtepMmonuHamMuku. (CamMomnpou3BOJIbHAS — pellakcaius
TEPMOJIMHAMUYECKON CUCTEMBI K TEINIOBOMY PABHOBECHUIO.

Mogene uIeaJIbHOTO Ta3a B TEPMOAWHAMHKE — CHCTEMA YPaBHCHUU:
ypaBHeHUe MeHnneneeBa—KnanelipoHa M BbIpaKEHUE ISl BHYTPEHHEUW HHEPTHH.
VYcaoBusi IpUMEHUMOCTH 3TOM MOJIENM: HU3KAs KOHIICHTpAIUsl YacCTHUIl, BBICOKUE
TEeMIIepaTypbl. BeipakeHne 1Jisi BHYTPEHHEW SHEPTHH OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBazucrarnueckue n HECTaTUUECKUE TIPOLIECCHI.

DnemeHTapHas paboTa B TepMOAMHaAMUKe. Beruucienue pabotsl 1o rpaduky
nporecca Ha pPV-auarpamme.

Temmonepenaua  kak  cnoco®  WM3MEHEHHMsST  BHYTPEHHEH  SHEpruu
TEpMOJMHAMUYECKON  cucTeMbl  0e3  coBepuieHuss  pabotel.  KonBekius,
TEIUIOMPOBOJHOCTD, U3ITYUEHUE.

KonuyectBo TtemnoTel. TemnoéMKOCTh Tena. YaenabHas U MOJSpHas
TEMJIOEMKOCTH BellecTBa. YpaBHeHHEe Maiiepa. YaenbHas TEIUIOTa CrOPAHUS
toruBa. Pacuér konmuecTBa TEIIOTH mnpu Temnonepenade. llonstue 006
aanabaTHOM mpolecce.

IlepBbiii 3akOH TepMoAMHAMUKH. BHyTpeHHsss »sHeprus. KommuectBo
TEIJOTHI W paboTa Kak  MeEpbl  W3MEHEHUS  BHYTPEHHEH  SHEpPruu
TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoli 3akoH TEpMOAMHAMHUKM ISl PAaBHOBECHBIX TIPOILIECCOB. YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKOM CHUCTEMBI MPOXOAUT
eMHCTBEHHas ajgrabdata. AOCOIIOTHAS TEMIIepaTypa.

Bropoli 3akOH TEpMOAMHAMHMKHM U1  HEPABHOBECHBIX  ITPOLECCOB!
HEBO3MOXKHO TepeJiaTh TEIJIOTY OT 00Jiee XOIOIHOTO Tena K Oosiee HarpeTomy Oe3
rkommeHcanuu (Knaysnyc). HeoOpatumMocTh IPUPOIHBIX MPOIECCOB.

[Tpunumne! gercTBrs TeioBbix MamuH. KITJI.

MaxkcumansHoe 3Hauenue KII. [uki Kapno.

DKOJIOTUYECKHE aCMEKThl UCIOJIb30BAHUS TEIJIOBBIX JABUTATENEu. TerioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnueckue yCTpOWCTBA M TEXHOJOTHYECKHE MPOLECCH: XOJOAWUIbHUK,
KOHJUIIMOHEDP, AW3EIbHBIN W KapOHOpaTOpHBIM JBUraTeiau, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIUIOBBIX» OTXOAOB C
UCIOJIb30BAaHUEM TEIJIOBOI'O HACOCA, YTUJIU3AIUS OMOOPraHMYeCKOro TOILIMBA JIJIs
BBIPA0OTKH «TETJIOBOM» U AJIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenune teMnepatypsl Npu aiuadaTHYeCcKOM paclIupeHuu.

BosaymHoe oruuso.

CpaBHEHME yIENbHBIX TEIUIOEMKOCTEN BELIECTB.



CriocoObl UI3MEHEHUS! BHYTPEHHEH SHEPTUH.

HccnenoBanue aanabaTHoro mporecca.

KoMnbroTepHble MOIENN TEMIOBBIX IBUTATEIIECH.

Yuenuueckuii 3xcnepumenm, nadopamopnvie pabomaol, npAKMUKyM.

W3mepenne ynenpHON TEIIIOEMKOCTH.

HccenenoBanue mporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aanabaTHoro mporecca.

N3yueHne B3aMMOCBSI3U SHEPIUU MEXKMOJIEKYJSIPHOTO B3aMMOJCUCTBUS U
TEMIIEPATyPbl KUIIEHUS )KUJKOCTEH.

Tema 3. Aepezamnvie cocmoanusn eeuyecmea. Pazoevie nepexoosl.

[Tapoobpa3oBanue u koHAeHcauus. McnapeHue u KureHue. YelbHas
Te10Ta napooOpa3oBaHHUS.

Hacpimennsle W HEHachllleHHbIE TMapbl. KadyecTBEHHas 3aBHCUMOCTH
IUIOTHOCTH M JABJIECHMs HACBIIIEHHOTO Iapa OT TEMIEPATypbl, X HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT JaBICHUS
B )KMJIKOCTH.

Bnaxxnocts Bo3nyxa. AOCOIIOTHAS U OTHOCUTENIbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucramnuueckue u aMmop@Hsle Teaa. AHU3OTPONUS CBOWCTB
KpuctauioB. [lmaBieHne W KpucTauMs3anus. YJIeiabHas TEIUIOTA IUIABJICHUS.
CyOnumarusi.

Hedbopmaruu TBEpAOrO Tena. Pactsokenue u cxxatue. Casur. Moaynps FOHra.
[Tpenen ynpyrux nedopmanuii.

TemnoBoe pacuiMpeHne *KUAKOCTE U TBEPABIX Tel, OOBEMHOE U JUHEIHOE
pacimupeHue. AHTapMOHU3M TEIUIOBBIX KOJI€OAHWN YaCTHI] BEIIECTBA KaK MPUYNHA
TEIUIOBOTO PACIIUPEHUS Te (Ha KaYECTBEHHOM YPOBHE).

[TpeoOpazoBanue sHEPruu B pa30BbIX MEPEXOAAX.

VYpaBHeHHe TerIoBoro 6anaHca.

[ToBepxHocTHOE HaTsbkeHHE. Kod(p(ULIMEHT MOBEPXHOCTHOIO HATSKEHUS.
Kanunnsapuele aBnenusd. JlaBneHne 1moj MCKPUBJIEHHOW MOBEPXHOCTHIO JKUJIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE  MPOLECCHI:  KUJKHUE
KPHUCTAJIbl, COBPEMEHHBIE MAaTEPUAJIBL.

Jemoncmpayuu.

TennoBoe pacmupeHue.

CBolicTBa HACBIIEHHBIX MTAPOB.

Kunenne. Kunenve npu NOHMKEHHOM JaBJICHUM.

N3mepenne cuibl MOBEPXHOCTHOTO HATSKEHMSL.

OnBITHI ¢ MBUTBHBIMU TIIEHKAMM.

CmauuBanue.



KanunnspHele siBieHus.

Mopenu HEHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MEpeHUs BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHHS KPUCTAUIMUYECKOTO BEIIECTBA.

Bunbr nedopmaruii.

Hab6mronenue Manbix aedopmanui.

Yuenuueckuii 3xcnepumenm, nadopamopnvie pabomaol, npAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KHUIKOCTEM.

N3mepenne ynenpHON TEIIOTHI IUIABJICHUS JIbJA.

W3yueHne CBOKWCTB HACHIILIEHHBIX NTAPOB.

N3mepeHne aOCOMIOTHOM BIaKHOCTH BO3AyXa M OIIEHKa MAacchl NapoB B
[IOMELICHUMU.

N3mepenne kordpuiineHTa moBepXHOCTHOTO HATKECHHUS.

N3mepenne monyns FOHra.

HccnenoBanue 3aBUCUMOCTH  JedOopMallMd  PE3UHOBOrOo o0pa3ua oT
MIPWIOKEHHON K HEMY CHJIBI.

Pa3nen 4. DieKTpoAUHAMMKA.

Tema 1. Inekmpuueckoe noue.

OnexTpuzauus Tel M €€ NPOSABICHUS. OIEKTpUYECKHil 3apsa. /[Ba Bunpa
JIEKTPUYECKUX 3apsaoB. IIpOBONHUKH, OUIIEKTPUKA U IOJIYHPOBOJHHUKHU.
DJIEMEHTApHBIA JJIEKTPUUECKUNA 3apsil. 3aKOH COXPAHCHUS DJIEKTPUUYECKOTO
3apsna.

Bszaumopencteue 3apsaaoB. Toueunsie 3apsaapl. 3akoH Kyiona.

Dnektpuyeckoe noie. Ero geicTBUe Ha 3TEKTPUUECKUE 3aPAIbIL.

Hanpsok€HHOCTh  anekTpuyeckoro  mnodis.  [IpoOuwiid  3apsg.  Jlunuwm
HaNPsKEHHOCTH 3JIEKTPUUIECKOr0 MoJs. OAHOPOIHOE 3JIEKTPUUECKOE MOJIE.

[loTeHIMAaNbHOCTD AIEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHUMATOB M
HanpsokeHue. [loreHnumanbHas 5JHEPrus 3apsAga B JJIEKTPOCTATHYECKOM  IOJIE.
[loTeHuman anexTpocTaTudecKoro mojs. CBA3b HANPSKEHHOCTH TOJIS U Pa3HOCTH
NOTEHUHMATIOB JUISl AJIEKTPOCTATUYECKOro TMoJid (Kak OJHOPOAHOro, TaK M
HEOJTHOPOJIHOTO).

[IpyHIMI CYNEepPIO3ULIAY IEKTPUUECKUX MTOJIEH.

[Tone Ttoweunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOW cdepol. [lome
pPaBHOMEPHO 3apsLKEHHOro 1o o0béMy miapa. llone paBHOMEPHO 3apsiKEHHOI
OecKkOHeYHOW mIIOCKOCTH. KapThHBl JMHUN HAOpsHKEHHOCTH ATUX TOJNEH |
SKBUIIOTEHI[MAJIBHBIX IIOBEPXHOCTEN.

IIpOBOHMKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3apSA0B.

JMdIIeKTpUKH B AIEKTPOCTATUYECKOM oJIe. JudnexTpudeckas
IPOHUILIAEMOCTh BEUIECTBA.



KongeHncarop. DnekTpoéMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOIO
KOHJIEHCATOPA.

[TapannensHOE coeMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOE COeAMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsHKeHHOT0 KOHAEHCATOPA.

JIBuKeHUE 3apsHKEHHOM YaCTHUIIBI B OJJHOPOJIHOM 3JIEKTPUYECKOM IIOJIE.

TexHuueckue yCTpPOWCTBA W TEXHOJOTMYECKHE TPOLECCHI: AIEKTPOCKOI,
AIEKTPOMETP, JJICKTPOCTATHYECKass 3alluTa, 3a3eMJICHHE DIICKTPONPHOOpPOB,
KOHZICHCAaTOPhl, TeHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO M IPUHIMIT AEHCTBHSI JIIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSIKCHHBIX IAPUKOB.

DIEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX IIACTHH.

Mogenb aekTpocraTuieckoro reaeparopa (Bau e I'paada).

IIpOBOHMKH B 3JIEKTPUYECKOM TIOJIE.

DneKkTpocTaTu4yecKas 3aluTa.

YCTpoNCTBO U JEUCTBUE KOHAEHCATOPA MOCTOSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOAgu
MJIACTUH, PACCTOSHUS MEXIY HUMH U TUAJICKTPUUECKON IPOHUIIAEMOCTH.

DHEprus IEKTPUUECKOTO MOJIS 3apPSKEHHOTO KOHIEHCATOPa.

3apsnKa u pa3psaika KOHAEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaol, npaKmMuKym.

OrneHka cuI B3aUMOJICUCTBUS 3apSIKEHHBIX TE.

Habmtonenue npeBpaiieHust JHEPruH 3apsiKEHHOT0 KOHJIEHCATOpa B SHEPTHI0
U3Iy4YECHUS] CBETOUO/A.

N3ydenue npoTekaHus TOKA B IENH, COACPKAILICH KOHIECHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHIINAJIOB (HanpsKCHM) npu
MOCJIEIOBATEIbHOM COEJUHEHNN KOHIEHCATOPOB.

Uccnenosanue pa3psga KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoauubwlii 31eKMPUYECKUIl MOK.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcaoBusi CyiiecTBOBaHUS MOCTOSIHHOTO 3JIGKTPUYECKOTO Toka. McTouHuku
toka. Hanpsixkenne U u 3/1C &.

3akon Oma 1S yyacTka 1emu.

DIIEKTPUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COTIPOTHUBJICHUS
OJIHOPOJIHOTO TMPOBOJHUKA OT €ro JUIMHBI U IUJIOMIAJH IONEPEYHOTO CEUCHHUS.
VY enbHOE COMPOTUBIICHUE BEIIECTBA.

[locnenoBarenbHOE, MapajieibHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHHUKOB.
Pacuér pazBeTBn€éHHBIX dnekTpudeckux mneneit. [Ipasuna Kupxroda.



Pabota anekTpudeckoro Toka. 3akoH J[xoyns—Jlenna.

MOIIHOCTh 3JEKTPUUECKOTO TOKa. TemioBas MOIIHOCTb, BbIAEIsEMas Ha
pe3ucTopeE.

OJC u BHYTpEHHEE CONPOTUBJICHUE HWCTOYHMKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1emu. MOIIMHOCTh HMCTOYHHKA TOKA.
KopoTtkoe 3ambIkaHue.

KoHneHcatop B 1enu nMocTOSHHOTO TOKA.

TexHnueckue yCTpPONCTBA U TEXHOJOTHMYECKUE IIPOLIECCHI: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUHK NIEKTPUIECKON IHEPTHH.

Jemoncmpayuu.

N3mepeHne cuibl TOKa U HAIPSIKEHUS .

HccnenoBanre 3aBUCUMOCTM CWJIBI TOKA OT HAIPSDKEHUS Uil PE3UCTOPa,
JIaMITbl HAKAJIUBAHUS U CBETOJIMOAA.

3aBUCUMOCTD COIMPOTUBICHUS HWIMHAPUYECKUX MNPOBOJAHUKOB OT JJIMHBI,
IUIOIIAIN [TONIEPEYHOr0 CEUCHMS M MaTepHuaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COITPOTUBIICHUS IPU ITOCTOSSHHOM
HaANPSIKECHUU.

[Ipsmoe n3mepenue DJIC. KopoTkoe 3aMbIKaHUE rajJbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHEr0 COIPOTUBIICHUS.

CrniocoObl coefuHeHUst ICTOYHUKOB Toka, J/IC GaTtapeii.

HccnenoBanue pazHOCTH MOTEHUHUAIOB MEXAY IOJIOCAMH MCTOYHUKA TOKA
OT CWJIbI TOKA B LICTIH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaol, npaKmuKym.

HccnenoBanne CMEIaHHOTO COCTMHEHMS PE3UCTOPOB.

N3mepenne yneapHOro COnpOTUBIEHUS IPOBOAHUKOB.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT HAIpsDKCHUS UL JIaMIIbL
HaKaJMBaHUS.

VYBenuueHue npejaena u3MepeHus aMmmnepmeTpa (BOIbTMETPa).

N3mepenne 3/]C 1 BHyTpEeHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanue 3aBucumoctu J/]C ranpbBaHMYECKOTO AJIEMEHTA OT BPEMEHHU
IPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMU HMCTOYHMKA TOKA
OT CWJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOUIHOCTA MUCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnekTpuyeckass  MPOBOJAMMOCTb  PA3JIMYHBIX  BELIECTB.  DJIEKTPOHHAs
OPOBOJMMOCTD TBEPABIX METAJJIOB. 3aBUCHUMOCTh CONPOTHUBICHUS METAJLIOB OT
TEMIIEPATYPHI. CBepXnpoBOAUMOCTb.



DnexTpuueckuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TomynpoBOHUKH. CobcTBeHHast u npUMEeCHast IPOBOIMMOCTh
noaynpoBogHUKOB. CBoiicTBa p—N-niepexoma. [lomynpoBogHUKOBBIE TPUOOPHI.

DJEKTPUUECKU TOK B B3JEKTPOJIUTAX. DIEKTPOJUTHUYECKAs JAUCCOIUAIHS.
Onextponu3. 3akoHbl Dapajes A 3JIEKTPOIIN3a.

OnekTpuueckuii Tok B razax. CaMOCTOSITENbHBIH U HECAMOCTOSITEIbHBIN
pa3psia. Paznuunbie TUIIBI caMOCTOSTENBHOTO pa3psana. Monuusd. [1na3zma.

TexHuueckne ycTpoilcTBa M NPAKTUUYECKOE IMPUMEHEHHUE: Ta3opa3psaHble
JaMIbl, AJIEKTPOHHO-TyuyeBass TpyOKa, MOJIYNPOBOJHUKOBBIE MPUOOPHI: THO/,
TPaH3UCTOp, (OTOAMOA, CBETOAMOJ, TrajbBaHUKA, paQUHUPOBAHUE MEIH,
BBITUIABKA AJIFOMUHUSA, JIEKTPOHHAS] MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTD CONPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPBHI.

[TpoBOAUMOCTH 3JEKTPOJIUTOB.

3akoHsl dnekrponusa dapanes.

HckpoBoii pa3psan v MPOBOAUMOCTb BO3yXa.

CpaBHeHUE IPOBOAMMOCTH METAJIOB U NIOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS TPOBOJUMOCTH AHOAA.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padbomaol, NPAKMUKYM.

Hab6nronenue snextposusa.

W3mepenue 3apsaa OJHOBAIEHTHOIO HOHA.

HccnenoBaHne  3aBUCUMOCTH  CONPOTHUBIEHUS  TEPMOpPE3UCTOpA  OT
TEMIEPATYPBI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

Du3uYeCKU NPAKTUKYM.

CrniocoObl u3MepeHus: GU3NYECKUX BEJIMYHH C UCIOJIb30BAHUEM aHAIOTOBBIX
U IU(POBBIX U3MEPUTETHHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NUECKUX BEIUYMH.
OueHka rpaHull NOrPEeIIHOCTEM.

[IpoBeneHNE  KOCBEHHBIX HW3MEPEHUW, HCCIEIOBAHUKA  3aBUCUMOCTEU
(GU3MYECKUX BEIUYMH, MPOBEPKAa TMPEAIOKEHHBIX T'HIOTe3 (BbIOOp U3 pador,
ONHMCAaHHBIX B  TEMAaTUYECKUX  paszjiesiax  «YYEHUYECKUH  IKCIIEPUMEHT,
71abopaTtopHbie PaOOTHI, MPAKTHKYM).

Me:xnpeaMeTHbIe CBS3M.

N3yuenne kypca ¢usuku yrayonéuHoro ypoBHs B 10  kjacce
OCYIIECTBIISIETCSA C YUETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnvle NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
no3nanuA: ABIEHUE, HAYYHbIM (akT, rumoresa, (uzndeckas BEIWYHHA, 3aKOH,



TEOpHsl, HAOJMIOJEHHE, HKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, HU3MEPEHMUE,
HOrPELIHOCTH U3MEPEHUN, U3MEPUTENBbHBIE PUOOPHI, IUPPOBast 1abopaTOpHsl.

Mamemamuxa: peuieHue CcHUCTEMbl ypaBHeHuil. JluHeiHas QyHKIUA,
napaboia, runepOoina, ux rpapuKu U cBoWcTBa. TpuUroHomerpuueckue (yHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BeKTOpBI 1 MX MPOEKLIUK HA OCH KOOPIHMHAT, CI0KEHUE BEKTOPOB.

Buonozua: mexanndyeckoe IBWKEHHE B KUBOM mpupoje, 1uddysus, ocMoc,
TEIIOOOMEH JKHMBBIX OPraHHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl,
yTuiu3anuss OUOOPraHUYECKOTO TOIUIMBA JUIsl BBIPAOOTKM  «TEMJIOBOW» U
ANEKTPOIHEPI U, TOBEPXHOCTHOE HATSHKEHUE M KAIWJLUISPHBIE SIBJICHUS B IIPUPOLE,
IEKTPUYECKUE ABJICHUS B )KUBOU IIPUPOJIE.

Xumusa: IUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEUIECTBA, MOJISIpHAs Macca, IIOJIy4eHHE HAaHOMAaTepUalIoB, TEIIOBBIE
CBOMCTBA TBEPABIX TEII, )KUAKOCTEU U Ta30B, KUJIKUE KPUCTAIIBI, IEKTPUUYECKUE
CBOMCTBA METAJIOB, AJIEKTPOJUTHYECKAS JUCCOLMALNSA, TaJbBAHNUKA, YJIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpagpus’ BnaxxHOCTH BO3lyXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3zoBaHUE IBUKECHHUH C HCIIONB30BAHMEM MEXAaHU3MOB,
y4€T CYXOrO0 M JKMAKOTO TpEHUS B TEXHUKE, CTATHYECKUE KOHCTPYKLUU
(KpoHIITEIH, peméTyaTtble KOHCTPYKLHHU), UCIOJIb30BAHME 3aKOHOB COXPAHEHMUS
MEXaHUKH B TEXHHKE (THPOCKOI, BOJOMET W JPYTHUE), JBUTATECIh BHYTPEHHETO
Cropanusi, mapoBas TypOHHA, OBITOBOW XOJOJUJIbHHUK, KOHJIULIUOHEP, TEXHOJOTUH
[IOJIy4EHUSI COBPEMEHHBIX MAaTepuajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, U
HaHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alllUTa, 3a3€MIIEHUE DIIEKTPONpPHOOpOB,
ra3opaspsiiHble JaMIIbl, TOJTYIPOBOJIHUKOBbIE MPUOOPHI, ralbBaHUKA.

11 KJTACC

Pa3nen 4. DiekTpoAuHAMMKA.

Tema 4. Maznummnoe noae.

B3auMopeiicTBe TMOCTOSSHHBIX MAarHMTOB W TPOBOJHHUKOB C  TOKOM.
MaruutHoe mone. Bekrop wmarauTHOM wuHAYKUMH. [IpuHIMD cynepno3unuu
MAarHUTHBIX MOJIE€W. JINHUM MarHUTHON MHIYKIUU.

MaruuTHoe Mnojie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro Butka). OmeIT DpcTea.

Cuna AMmepa, €€ HanpaBJICHHE U MOJYJIb.

Cuna JlopeHiia, e€ HampaBiIeHUE U MOYJb. JIBUKEHUE 3apSAKEHHON YaCTHUIbI
B OJIHOPOJTHOM MarHuTHOM noJje. Padota cunsl JlopeHiia.

MarnutHoe nosie B Bemectse. DeppoMarHeTuku, napa- u 1uamMarHeTUKH.



TexHudeckue YCTpOﬁCTBa M TCXHOJOIMYCCKHUE TMPOLECChI. IIPHMMCHCHHC

MOCTOSHHBIX MarHuTOB, AJIIEKTPOMArHHUTOB, TeCTEP-MYJIbTUMETD,
ANEKTPOABUTATEIH SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

KaptnHa  nuHWMEA  WMHAYKOMM ~ MAarHUTHOTO  IOJISL  IOJIOCOBOTO M
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTtuna JIMHAN MarHUTHOW MHIYKLUU I0JISI JJIMHHOTO MPSMOT0 ITPOBOJHUKA
¥ 3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHMKA, KATYIIKH C TOKOM.

B3aumopeiicTBue IByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JlerictBue cuiibl JIOpeHIIa Ha HOHBI JJIEKTPOJIUTA.

HaOmtonenue aBuKEHUs MyyKa 3JIEKTPOHOB B MAarHUTHOM I10JIE.

[TpuHIMI NEeUCTBUSA ANEKTPOU3MEPUTETBHOTO npubopa
MarHUTORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii s3xcnepumenm, nadopamopusvie padbomolt, NPAKMUKYM.

HccnenoBanne MarHUTHOTO MOJISE TIOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppOMAarHETUKOB.

HccnenoBanue AeiCTBUS NOCTOSHHOTO MAarHUTA Ha PaMKy C TOKOM.

N3mepenne cuibl AMmepa.

N3y4eHne 3aBUCUMOCTH CHIIbI AMIIEPA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHMS CHIIbI AMIepa.

Tema 5. dnekmpomacHumHuan UHOYKYUs.

SIBneHue OJIEeKTpOMarHMTHOM MHAYKIUU. [lOTOK BEkTOpa MarHUTHOM
uHaykiuu. JC uHAyKuuu. 3aKoH SJIEKTPOMAarHUTHOM wuWHAYKIUU Dapajes.
Buxpesoe anexrpuueckoe none. Toku Dyko.

S/1C mHAYKIUU B NPOBOJHMKE, IBHKYILEMCS B OJHOPOJHOM MAarHMTHOM
ToJIe.

IIpaBuno Jlenna.

NupykTuBHOCTh. KaTymka MHAYKTHMBHOCTH B LENM IOCTOSHHOTO TOKA.
SBnenne camonHaykiuu. IJ{C caMOMHIyKIIHH.

DHeprus MarHUTHOTO MOJIS KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHunyeckne ycCTpOHCTBA M TEXHOJIOTMYECKHUE IMPOLECCHl: WHAYKIIMOHHAS
neyb, COJICHOM I, 3alllUTa OT JEKTPU3ALUU TEN MPHU JBUKEHUU B MATHUTHOM I10JI€
3eMJIN.

Jemoncmpayuu.

Habmtonenue siBneHus 371eKTPOMAarHUTHOW WHTYKITUH.

HccnenoBanue 3aBucumoctd OJIC MHAYKOMH OT CKOPOCTH H3MEHEHUS
MarHMTHOI'O MMOTOKA.



[TpaBuiio Jlenua.

[Tanenue MaruuTa B alfOMUHUEBOM (MeIHOMN) TpyOe.

SIBneHuE CaMOMHIYKIIHH.

HccnenoBanue 3aBucumoctd J/]C caMOMHIYKIIMM OT CKOPOCTH W3MEHEHHS
CUJIBI TOKA B LIECTIH.

Yuenuueckuii 3xcnepumenm, nadopamopuvie pabomaol, npAKMUKYM.

HccnenoBanue ABIEHUS AIEKTPOMAarHUTHOM MHAYKIUU.

Onpenenenre MHAYKIIUA BUXPEBOTO MAarHUTHOTO TOJIA.

HccnenoBanue sBICHUS CAaMOUHAYKIUU.

COopka MoJie/H 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie6aHus U BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cucrema. CBOOOAHBIE KOJEOAHUS.

["apmonunueckue kojebanus. Kunemarnueckoe u JUHAMUYECKOE OIHMCAHUE.
DHepreTUUecKoe onucaHue (3aKOH COXPAHCHUS MEXaHHUYECKOW sHepruu). BeiBoj
JTUHAMUAYECKOTO0 OMUCAHUS TaPMOHMUYECKUX KOJEOAHUU M3 UX HDHEPTeTHUECKOro U
KHHEMaTH4YE€CKOTO OMUCAHMUS.

Ammntyna u ¢gaza koneOanuid. CBsI3b aMIUIUTYAbl KOJIEOAHUN HCXOAHOU
BEJIMYUHBI C aMIUTUTYIaMH K0JIeOaHUM €€ CKOPOCTH U YCKOPEHHUS.

[lepuon u wyactora KoseOanuii. Ilepmom Manbix CBOOOJHBIX KOJeOaHMIA
MaTeMaTHueckoro wmasTHuka. Ilepuon cBOOOAHBIX KOJeOaHUN TMPYKHUHHOTO
MasTHHKA.

[Tonsitue o 3aTyxarouux kosnebanusx. BeiHy)kneHHbie koyiebanus. PezoHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPHUBOMU.
ABTOKOJIE0aHUS.

TexHnueckue yCcTpoMCcTBa M TEXHOJIOTMYECKHE MPOLECChl: METPOHOM, YacChl,
Kauelu, My3bIKaJIbHble UHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoJaebaTenbHOTO ABUKCHHUS.

Hab6nronenne He3aBUCUMOCTH MEpUOJa MajbIX KoJeOaHUi Ipy3a Ha HUTH OT
aMIUTUTY JIBI.

HccnenoBanue 3aTyxarwmmx Kojie0aHUi U 3aBUCUMOCTH MEpUojia CBOOOTHBIX
K0JIEOAHUM OT COMPOTUBIICHUSI.

UccnenoBanne KojebaHuwii rpy3a HA MACCHBHOW TMPYXKUHE C IIENBIO
dbopMupoBaHUs NIPeACTaBICHUN 00 UIeaIbHOW MOJIETU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs SHEPTUH IIPHU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BbIHYXKIEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

Yuenuueckuii 3xcnepumenm, nadopamopuvie pabomaol, npAKmMUKyMm.



N3mepeHne mnepuona CBOOOJHBIX KOJICOAHMM HUTSHOTO U HPYKUHHOTO
MasiTHUKOB.

N3ydenue 3aKOHOB JBMKEHHUS TENa B X0JI€ KOoJIeOaHU Ha yIPYTroM MOBece.

N3y4yeHne NBUKEHUS HUTSHOTO MasTHUKA.

[IpeoOpa3oBaHue 3HEPTUH B IPYKUHHOM MAsSTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXaIOMIMX KOJICOaHUH.

HccnenoBanue BBIHYKIECHHBIX KOJICOaHUH.

Tema 2. Inekmpomaznumnovie Konedoanus.

KonebatenbHpiii kKoHTYp. CBOOOJHBIE AIIEKTPOMATHUTHBIE KOJICOAHUS B
uaealbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY.bI
3apsi/ia KOHAEHCAaTopa C aMIUIUTYA0M CUJIbl TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUU B UACATBHOM K0J1e0aTeIbHOM KOHTYDE.

3aryxaromue DJIEKTPOMAarHUTHBIE KoJIeOaHuUsl. BeiHyKI€HHBIE
AIIEKTPOMArHUTHBIE KOJIEeOaHusI.

IlepemenHbIli TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIMTYJHOE H
AeHCTByIOIleE 3HAYEHHE CWIJIbI TOKA W HaNpsOKEHWs IpH Pa3IudHoil (opme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoMJanbHBI NEPEMEHHBIM TOK. Pe3nmcrop, KOHAEHCATOp M KaTyllKa
MHAYKTHUBHOCTH B LIENU CUHYCOMJAIBHOIO NEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsKeHUN.

Uneanbubiii Tpancpopmarop. IlpousBonactBo, mnepegadya W moTpediieHHE
ANEKTPUYECKON SHEPTHUH.

OKOJIOTHYECKME PHUCKM TpU NPOU3BOACTBE JIIEKTpodHepruu. KymbTypa
MCIOJIb30BAHMS SJIEKTPOIHEPT U B TOBCETHEBHOM JKU3HHU.

TexHuyeckne ycCTpOHMCTBA M TEXHOJOTMUECKHE MPOLECCHI: 3JIEKTPUUYECCKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU 3JIEKTPOIEpeEIay.

Jemoncmpayuu.

CBOOOAHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTD YAaCTOThI CBOOOJHBIX KOJIEOAHHI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuorpaMMBbl AIEKTPOMArHUTHBIX KOJICOaHUH.

['enepaTop HE3aTyXarOMIMX ANEKTPOMATHUTHBIX KOJIEOAHUIA.

Mogenp 3JIEKTPOMarHuTHOI'O TEHEPATOPA.

BoiHyxIeHHBIE CUHYCOMIaTIbHBIE KOJIEOAHUS.

Pe3ucrop, karymka MHIYKTUBHOCTHM M KOHAEHCATOP B LIEMH NMEPEMEHHOIO
TOKA.

Pe3oHaHC mpy MOCIEAOBATENBHOM COEIMHEHHH PE3UCTOPA, KaTyLIKH
MHAYKTUBHOCTH U KOHJEHCATOPA.

YCTpOoNCTBO M MPUHIIAT JEHCTBUS TpaHCchopMaTopa.



Monenp TMHHAM 3JIEKTPOIIEPEAAYN.

Yuenuueckuii 3xcnepumenm, nadopamopuvie pabomaol, npaKmuKym.

N3ydenue Tpancopmaropa.

HccnenoBanne MepeMEHHOr0 TOKAa 4Yepe3 MOCIEOBATEIbHO COEAHMHEHHBIE
KOHJEHCATOP, KaTYLIKY U PE3UCTOP.

Habmtonenue 3neKTpoMarHuTHOTO Pe30HaHCa.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIEMH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMAaZHUMHbBLE G0JIHBL.

MexaHnueckue BOJHBI, YCIOBHMS HMX pacnpocTtpaHeHus. llomepeunsie u
IOpOAOJBHBIE BOJIHBL. llepnon, CKOpPOCTh pacupoCTpaHEHHMsT W JUIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKMX BOJH: OTpPa)XXCHUE, NPEIOMJICHHWE, UHTEPPEpEeHLHS U
IUppaKus.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HeHHE OKPYKAIOIEH CPeIbl.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCIOBHS U3JTyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTanusi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  JJIGKTPOMArHUTHBIX  BOJIH.  OTPa)XX€HHE,  MPEIOMIICHHE,
nojsipusanus, uHTepdepeHuns u Audpakuus.

[Ikana 31MeKTpOMarHUTHBIX BOJH. [I[puMeHeHue 3JeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI PaAMOCBA3U U TENEBUAEHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpA3HEHUE OKPYKAIOLIEH CPEJIbI.

TexHunyeckue ycTpoilcTBA M MNPAKTHYECKOE NPUMEHEHHE. MY3bIKaJbHbIE
WHCTPYMEHTHI, pajap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus,
yIBTPa3BYKOBasl IUarHOCTHKA B TEXHUKE U MEIAULIMHE.

Jemoncmpayuu.

OOpa3oBaHue U pacpOCTPAHEHHUE MONEPEYHBIX U TPOAOJIbHBIX BOJH.

KoneOmnromeecs Teno Kak HICTOYHHUK 3BYKA.

3aBUCUMOCTD JUIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUI.

HaOmtonenne otpakeHus U IpeIoMICHUS MEXaHUUECKUX BOJH.

Habmonenue nateppepeHunu u 1udpakinu MEXaHU4eCKUX BOJTH.

AXyCTUYECKUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpuMEHEHHE.

HaOmtonenue cBsi3u TpOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYIOM U
4acTOTOM KOJIeOaHUH.

Hccnenosanue CBOMCTB AIEKTPOMATrHUTHBIX BOJIH! OTpaXKeHHUE,
MPEIOMJICHHE, TTOJISIpU3aIiys, Tupakius, HHTephepeHITHS.

OO6Hapy>xeHne HHPPAKPACHOTO U YIbTPAPUOIETOBOTO U3TYUCHUH.

Yuenuueckuii 3xcnepumenm, nadopamopnvie pabomaol, npaKmuKym.



N3yueHne nmapaMeTpoB 3BYKOBOW BOJIHBI.

N3yueHne pacnpocTpaHeHus 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PacIPOCTPAHEHUE CBETA B OJTHOPOJIHOMU cpene. Jlyd crera.
ToudeuHbIld HCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHusi cBeta. [locTpoeHue nzoOpakeHu B
iockoM 3epkaie. Chepudeckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOMIOTHBIN MOKa3aTelb
npesomiieHus. OTHOCUTENbHBINA NTOKa3aTenb npeaomiieHus. [IoCTOSTHCTBO 4acTOTHI
CBE€Ta M COOTHOLIECHHE IJIMH BOJH IPHU NEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 TPaHuIly paszielia IByX ONTHYECKUX CPE.

Xon nyuert B mpusme. Jlucnepcusi cBera. ClOXKHBIA cOCTaB 0€Noro cBera.
[Ber.

ITonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblil yroyu MOJHOr0 BHYTPEHHETO
OTPAKECHUS.

CobOupatomue u  pacceuBaroniue JuH3bl. ToHkas nuH3a. DokycHOe
paccTossHUE€ M ONTHYECKas cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTOsiHUA TOHKOM c(epruuecKord JUH3bl OT €€ T€OMETPUU M OTHOCHUTEIBHOTO
MOKa3aTelis MPeIoOMIICHUS.

®opMyra TOHKOM JIUH3bI. Y BEIUUYEHUE, JaBAEMOE JIMH30M.

Xoxa Jyda, MPOMIEANIETO JHMH3Y IOJX IMPOU3BOJBHBIM YIVIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHune wu300pakeHU TOYKM M OTpe3Kka TMpsSMON B
coOMparoIIMX U PacCeUBAIOLINX JTUH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Pazpemaromas crnocoOHoCTh. [1a3 kak onTuueckas
cucrema.

[Ipenesbl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Hatepdepenius cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOJEHUS MAaKCUMYMOB M MUHUMYMOB B HHTEPPEPEHIIMOHHON
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. [lpuMmepbl KiIaccHYecKHux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus cBeta. [QudpakuuonHas pemérka. YcioBue HaOIIOICHUS
IJIaBHBIX ~MAaKCMMYMOB TIpM TNaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUPPAKIUOHHYIO PEHIETKY.

[Honspusauus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKME MPOLECCHl. OYKH, JIyIa,
nepuckorn, Qoroanmnapar, MHKPOCKOI, MPOEKIIMOHHBIN ammapar, MpPOCBETICHHE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(paKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.



HccnenoBanue npenoMIICHHs CBETA.

Habmtoienre moyiHoro BHYTpEeHHETO oTpakeHus. Mojienb CBETOBO/IA.

HccnenoBanue Xxola CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONAPaJJIENbHYIO
MJIACTUHY U MPU3MY.

HccnenoBanue CBONCTB U300paK€HUI B JINH3AX.

Moaenu MUKpPOCKOIIa, TENECKOTIA.

Habmtonenne natepepeHnnn cera.

HaOuroieHiie (BETOB TOHKHUX IJIEHOK.

Hab6monenue nqudpakiuu cBera.

N3ydenue nudpakiimoHHON pemIETKH.

Hab6mronenue nudpakiinoOHHOTO CIIEKTpA.

Habmronenue qucnepcun cBera.

Habmroienue nonsipusaiuu cBera.

[IpumeHeHre MONSIPOUJIOB AJIA U3YUYEHUSI MEXaHUUYECKUX HAMPSKEHUM.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomaol, RPAKMUKYM.

N3mepenne nokaszaTes IpeJioMIIEHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI OT BemlecTtBa (Ha
npUMepe KUJIKUX JTUH3).

N3mepenne GoKyCHOTO pacCTOSHUS paCCEUBAIOIIUX JIMH3.

[Tonydyenne n300pakeHus B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tomydenue nu300paskeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpyupoBaHue TE€IECKONMUYECKUX CUCTEM.

Habmonenue qudpakunu, uHTEp(PEpEeHnn U MOJSIPU3ALNU CBETA.

N3yueHune nonsipu3annu cBETa, OTPAKEHHOTO OT MOBEPXHOCTHU AUIIICKTPUKA.

N3yuenue untepdepeHInm JIa3epHOro U3JIYyYEHUS Ha IBYX HICJISIX.

Hab6mronenue nucnepcun.

Habmronenue n uccnenoBanue AuppakiimoOHHOTO CIIEKTPa.

N3Mepenure mIMHbBI CBETOBOM BOJIHBI.

[Tonyuyenue criekTpa U3Iy4eHHs] CBETOAMOJA MPHU MOMOIIU TUPPAKIIMOHHON
PELIETKMY.

Pa3nes 6. OcHOBBI crieHAIBLHOI TEOPUH OTHOCUTEIbHOCTH.

I'panuupl  OpUMEHMMOCTH — KJjlaccuueckor — mexaHuku.  [loctynatsr
CHeIUaIbHON TEOPUU OTHOCUTEIBLHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW  wHTepBal.  [IpeobOpasoBanust  Jlopenna.
VYcnoBue npuuuHHOCTH. (OTHOCUTEIBHOCTh OJHOBPEMEHHOCTHU. 3aMeJICHHE
BPEMEHHU U COKpAIEHUE JITTUHBI.

DHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b MacChl C PHEPTrUeH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTHUs
HIOKOSI.



TexHuyeckue ycTpoilcTBAa M TEXHOJOTMYECKHE MPOLECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTENIU 3aps>KEHHBIX YaCTHIL.

YdeHu4ecKui SKCIIePUMEHT, 1a00paTOPHbIE PA0OTHI, MPAKTHUKYM.

OmpeneneHue UMIYJIbca M JHEPrUM  PESTHBUCTCKMX  yacThil (1o
¢oTorpadusiM TPEKOB 3apSHKSHHBIX YaCTHUII B MATHUTHOM II0JIE).

Pa3nes /. KBanToBas pusnka.

Tema 1. Kopnyckynapno-6011080i 0yanusm.

PaBHOBecHOE TeruioBOE M3NydeHHE (M3TydeHHE aOCOIIOTHO YEPHOTO TEla).
3akoH cmenieHus: Buna. ['unoresa [1nanka o kBaHTax.

®OoTOHBI. DHEPTUS U UMITYJILC (OTOHA.

®dororpdext. Onpitel A. I'. CroneroBa. 3akoHbl GoTodrPdekra. YpaBHeHUE
OunmreitHa s Gorosddexra. «KpacHas rpanuma» Gorosrddexra.

Jlanenne cBera (B 4YACTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAONIYI0 W a0COJIIOTHO OTpaxkaromyro moBepxHocTh). OmnwiTel I1. H.
JleGenena.

BonnoBeie cBoicTBa yactull. Bonnsl ne bpois. /[nvuHa BoiaHbl ne bpois u
pazMepsl 00JIacTH  JIOKANIM3alUUU JBUXKYIIEHCS vacTulbl. KopmyckymispHO-
BOJIHOBOM Ayanu3M. JJudpakius 3JeKTpOHOB Ha KPUCTAILIAX.

Crneuunduka uzMepeHuii B MuUkpoMupe. COOTHOIICHHSI HEONpeAeIEHHOCTEN
I'eitzenbepra.

TexHuueckne yCTpPOHCTBa M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPOMETP,
(porornieMeHT, (GOTOAATUYMK, TYHHENbHBIM MUKpPOCKON, COJHEYHas OaTaped,
CBETOJIUO/I.

Jemoncmpayuu.

®otor(PeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHELIHEro (hoToaddexra.

HccnenoBanue  3aBUCHMOCTH  CONPOTUBIEHUS  MOJYNPOBOJHUKOB  OT
OCBEILLIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuii 5xcnepumenm, nabopamopusie pabomaol, nPAKMUKYM.

HccnenoBanue potopesncropa.

N3mepenne noctostHHoM [1nanka Ha ocHOBe uccienoBanus GpoTodrddekra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOAMO]] OT HAMPSKEHHUS.

Tema 2. duzuka amoma.

OnpIThl MO HMCCIENOBAaHUIO CTpOEeHUA aroma. [lnaHerapHas Mojenb aroma
Peszepdopna.

[Toctynarsl bopa. U3nydenue u nornouieHue GOTOHOB MPU NEPEXOAE aTomMa
C OJTHOTO YPOBHS SHEPIUM Ha IPYTOM.



Bunbl cnektpoB. CEKTp ypOBHEN 3HEPTrUM aTOMa BOJOPOIA.

CroHTaHHOE U BBIHYKJICHHOE M3J1y4YeHHE cBeTa. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPAJIbHBIN
aHaiu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Monens ombiTa Pezepdopra.

Habmtoienne nuHeyaThiX CEKTPOB.

YCTpOUCTBO U JEUCTBUE CUETUNKA MOHU3UPYIOIIMX YACTHII.

OmnpeneneHue AIUHBI BOJHBI JTA3€PHOTO U3ITYUECHHUS.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padbomul, npaKmuKym.

Habmronenue nuHe4aToro cnekTpa.

HccenenoBanue cniekTpa pa3peKeHHOrO0 aTOMapHOrO BOJXOPOJA M U3MEPEHUE
noctosinHo# Punbepra.

Tema 3. Duzuka amomnozo A0pa u INemeHmapHsIX Yacmuy,

Hyxnonnas monens sanpa ['eitsenbepra—MBanenko. 3apsan siapa. MaccoBoe
qucIo aapa. M3oromnsl.

PagnoaktuBHOCTE. Anb(a-pacnan. DJIEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacnan. ['aMmma-usiyyeHue.

3aKOH paJuOAaKTUBHOrO pacnaja. PannoakTWBHBIE H30TONBI B IPUPOJE.
CBolicTBa MOHM3UPYIOUIETO M3IydeHMs. BlMsgHME paguOaKTUBHOCTH Ha >KUBBIC
opranu3msbl. EcrecTBeHHbIN QoH n3nyyeHus. Jlozumerpus.

DOHeprust cBsi3u HYKJIOHOB B siape. AnepHbie cuibl. Jledekt maccsl sapa.

Snepubie peakiuu. Jlenenue u cuntes saep. AnepHsie peaktopsbl. [IpodieMbl
YIPABISEMOI0 TEPMOSJIEPHOTO CHHTE3a. OKOJOTMYECKUE AaCHEKThl Pa3BUTHUSA
SAJICPHOU SHEPTEeTHUKHU.

Metoasl perucTpany 1 UCCiIeA0BaHUSA SJIEMEHTAPHBIX YACTHIL.

OyHIaMEHTAIBHBIE B3aUMOJACUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
IIpencraBnenue o CranmaptHoi moaenn. KBapk-riatooHHast MOJENb aIpOHOB.

®usuka 3a npexnenamu CTaHmapTHOW Mojenu. TéMHas martepuss U TEMHaL
DHEPTHSL.

EnunctBO (hr3mdeckoii KapTUHBI MUPA.

TexHnueckue ycTporucTBa U TEXHOJOTMUECKUE MPOLIECCHI TO3UMETP, KaMepa
Bunbcona, saepHbIi peakTop, TEPMOSJAEPHBIN peakTop, aroMHas Oomo0a,
MarHMTHO-PE30HAaHCHAsI TOMOrpadusi.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

HccnenoBanue TpekoB yacTuil (1o roTOBBIM GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCTIOIH30BAHUEM JJO3UMETpA.

N3ydenue nornouieHus 0eTa-uyacTUll aTIOMUHUEM.

Paznen 8. Ji1eMeHTHI ACTPOHOMMH U ACTPOPU3UKH.



Otansl pa3BUTHUS acTpoHOMUU. [IpUKIagHOE M MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHUHU. IIpUMEHUMOCTh 3aKOHOB (U3UKH IS OOBICHEHHUS TPUPOJIBI
KOCMHUYECKUX O0OBEKTOB.

Metoapl acTpOHOMHUYECKHX HccieqoBaHUN. COBPEMEHHBIE ONTHUYECKUE
TEJIECKOIIBI, PAIUOTEIIECKONbI, BHEATMOC(hEepHass aCTPOHOMMUSI.

Bun 3Bé3nHoro Heba. Co3Be3nus, SipKU€ 3BE3NBI, IUIAHETHI, UX BHUIUMOE
JBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHeuHasg akTUBHOCTb. McTounuk sHeprun CoJiHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKU. J[uarpamMmma «CreKTpalibHbINA KJIacc —
CBETUMOCTBH». 3BE31Ibl TJIABHOW IMOCJIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» [JI1 3BE3J TJIABHOW TMOCJIEIOBATEIbHOCTH. BHYTpEHHEE CTpOCHHUE
3B€31. COBpPEMEHHBIE MPEJCTABICHUA O MPOUCXOXKACHUUA W 3Botonnu ConHIA U
3BE3]1. DTallbl )KU3HU 3BE3.

Mineunbii IIyts — nHama Ianaktuka. Ilonoxxenue u aBwxkeHue CosiHIIA B
lNanaktuxe. Tunel ranakTuk. PaguoranakTuku u kBazapbl. YEpHBIE ABIPHI B sapax
rajakTHUK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66ma. Paz0eranue rajgakTuk.
Teopus bonbuioro B3psiBa. PennkroBoe usiyueHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

Hab6nronenus 3BE3nHOrO HebOa HEBOOPYKEHHBIM TJIa30M C MCMOJIb30BaHUEM
KOMITbIOTEPHBIX MPWIOKEHUM ISl ONpeeeHUs] TOJ0KEHUSI HEOECHBIX O0BEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHBbIE co03Be3qusg CeBepHOro moJymapus M SpKue
3BE3IBI.

HabGmionenus B Teneckon JIyHbI, MJaHET, TYMaHHOCTEM W 3BE3THBIX
CKOTUICHH.

Pu3nyecKuil NPAKTHKYM.

Croco0sI n3MepeHuss (PU3NYECKUX BEIMYMH C MCIOJb30BAaHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOIIOTHBIE ¥ OTHOCHUTEIBHBIC TOTPEITHOCTH U3MEPECHUH (PU3UYCCKUX BEITHYHH.
OueHka rpaHuil NOTPEIIHOCTEN.

IIpoBeneHne  KOCBEHHBIX  M3MEPEHUM, HCCIENOBAaHUNW  3aBUCHUMOCTEU
(GU3NUECKUX BEIIMYMH, MNPOBEpKa MPEIIOKEHHBIX THIOTe3 (BBIOOP W3 pPaboT,
ONMCAHHBIX B  TEMATHYECKHX  pa3feliax  «YUCHUYECKHMH  DKCIICPUMEHT,
71abopaTtopHbie paOOTHI, MPAKTHKYM).

O06o01maiee NOBTOpeHME.



O0o01eHne U cucTeMaTu3alusl CoAepKaHus pa3fenoB Kypca «MexaHuka»,
«MonekynspHas Qu3nKa U TePMOIUHAMUKA», «DIeKTpoanHamuka», «Konebanus
U BOJHBI», «OCHOBBI CIIELUAIBHOM TEOPUU OTHOCUTEIBbHOCTH», «KBaHTOBas
¢u3uKa», «INEeMEHTHl ACTPOHOMHHU U aCTPOPHUIUKN.

Ponp ¢u3uku M acTpoHOMUM B HIKOHOMUYECKOW, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M ATUYECKOH cepax AesITeNbHOCTH YeJIOBEKa, pOib U MECTO (PU3UKHU
U aCTPOHOMMH B COBPEMEHHOM Hay4YHON KApTUHE MUPA, 3HAYECHHE OIMCATEIIBHOM,
CHCTEMATH3UPYIOLIeH,  OOBACHUTENIPHOM W  MPOTHOCTUYECKOW  (YHKIHIA
¢usudeckoi Teopuu, poib GpU3MUECKON Teopur B (OPMUPOBAHUU MPEACTABICHUI
0 ¢u3nMUecKoi KapTUHE MUpPA, MECTO (HU3UYECKOW KapTUHBI MHUpa B OOILIEM DIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHUN O IIPUPOJIE.

Me:xnpeaMmeTHbIe CBS3M.

Wzyyenne kypca ¢usuku yrinyonénHoro ypoBHs B 11 kmacce
OCYLIECTBISICTCA C YYETOM COIAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypCaMH
MaTeMaTHKH, OMOJIOTUU, XUMHUH, T€OTrpaQUU U TEXHOJIOTHH.

Mesicnpeomemnvle nOHAMUA, C6A3AHHBIE C UYUEHUEM MEMO0006 HAYUHO20
no3nanuA: SBIICHUE, Hay4yHbId (akT, rumnoresa, (pusmueckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJEHUE, OKCIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, H3MEPEHHUE,
HOTPELIHOCTH U3MEPEHUN, U3MEPUTENbHBIE TPUOOPHI, LIUPPOBast 1abopaToOpHsl.

Mamemamuxa: pelieHUE CHCTEMBI YpaBHEHUH. TpUrOHOMETpUYECKUE
(YHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE
TOXJECTBO. BEKTOpPBI M MX NPOEKIMM HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[TpousBoaHble 37MeMeHTapHbIX (GyHKUMA. [Ipu3Haku nogoOus TPEeyrobHUKOB,
orpejieNieHre IO MIIOCKUX GUryp u 00béMa Ted.

Buonozua: >nextpuueckue SBICHUS B KUBOW MpUpOJE, KojeOaTelbHbIE
IBVKEHUS B JKMBOW NPUPOAE, DSKOJOTMYECKHE PHUCKA NPU TMPOU3BOJICTBE
JJIEKTPOOHEPIUU,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHUE  OKPYXKAIOWIEW  Cpelbl,
YIBTPAa3BYKOBasi JWArHOCTHKAa B MEAMIIMHE, ONTHYECKUE SIBIICHHUS B IKUBOU
IPUPOLE.

Xumua. CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAINIMYECKAs CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl O0pa30BaHMUs KPUCTAJUIMYECKOM pEHIETKH, CIEKTpaIbHBIN
aHaIN3.

T'eozpagpua: marHuTHBIE TIONIOCA 3€MJM, 3aJIEKW MAarHUTHBIX PYA,
(poTochEMKa 3eMHOM TOBEPXHOCTH, cercMorpad.

Texnonozua. TpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANIEKTpoJBUTaTedbh SIKOOM, TeHepaTop MEPEeMEHHOT0 TOKAa, MHIYKIMOHHAs Teub,
JUHUU 3JEKTpoIepeaay, 3JIEKTPOABUraTelb, paaap, paauoONpUEMHHK, TEIEBHU30D,
aHntenHa, teiepoH, CBYU-meub, ynbTpa3BykoBass [AMAarHOCTHKAa B TEXHHKE,



HpO@KHI/IOHHHﬁ arrmapar, BOJIOKOHHAas OIITHKa, COJIHCUHAsd 6aTape;1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SHCPICTHUKA U OKOJOI'MYCCKHUC dCIICKThI eé pa3BUTHA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJIHEI'O OBILIET'O OBPA3OBAHUAIMYHOCTHBIE
PE3YJIBTATBI

JUYHOCTHBIE PE3Y/IbTATbBI

JInyHoCcTHBIE pe3yiabTaTbhl OCBOCHHs ydeOHOro mpeamera «Duzmka»
JOJIKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYAIONIUXCSI PYKOBOJICTBOBATHCS
chopMUPOBAaHHON BHYTPEHHEW TO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIIM{, TO3UTUBHBIX BHYTPEHHUX  YOCKICHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[EHHOCTSIM POCCHIICKOr0 OOIIECTBA, PACHIMPEHUE KUZHEHHOTO
OMbITA U ONbITA JACATEIBHOCTH B IMPOILIECCE PEANM3ALUA OCHOBHBIX HalpaBICHUU
BOCIIUTATEIbHOM JNEATEIbHOCTH, B TOM YHCJIE B YaCTH:

rPa’KAAHCKOr0 BOCIIMTAHUS:

e c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YyHaIONIErocsi Kak aKTUBHOTO
Y OTBETCTBEHHOT'O 4JICHa POCCUHUCKOTO 00IIECTBA;

e [IPUHSTUE  TPATUIIMOHHBIX  OOIIEYETOBEUECKHX T'YMAHUCTUYECKUX |
JEMOKPATUYECKUX EHHOCTEH;

*TOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX TPaAXKIAHCKOTO
oOmiecTBa, Yy4yacTBOBaTh B CaMOYIpaBiIeHUHM B 00pa3oBaTEIbHON
OpraHu3aly;

e YMEHUE B3aUMOJICHCTBOBATh C COI[MATBHBIMU MHCTUTYTaMU B COOTBETCTBUU
¢ uX (YHKIUSAMU U Ha3HAYCHUEM;

¢ TOTOBHOCThH K TYMaHUTAPHOI U BOJIOHTEPCKOU NESITEIBHOCTH.

NATPUOTHYECKOT0 BOCITUTAHMS:

¢ COPMHUPOBAHHOCTH POCCHMCKOU rpa)XKJaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JIOCTUKEHHUAM
POCCUNCKHX YUEHBIX B 001acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS |

e c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHHUS;

¢ CIIOCOOHOCTh OILIEHMBATh CUTYAIlMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ACSATEIBHOCTH YUYEHOTO;

e OCO3HAHME JIMYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMYUBOTO OYIyIIETO.

3CTETUYECKOr0 BOCIIUTAHMS:

¢3CTETUYECKOE OTHOIICHWE K MHPY, BKIIOYAasd JCTETUKY HAY4YHOIO
TBOPUYECTBA, IPUCYIIETO PU3UUECKON HAYKE.

TPYA0BOr0 BOCIMTAHUSA:



e UHTEpPEC K pa3IU4HbIM cdepaM MpodecCHOHATBHON NeATENbHOCTH, B TOM
YHUClieé CBS3aHHBIM C (QU3UKOM ¥ TEXHHUKOW, YMEHHE COBEpIIAThH
OCO3HaHHBIN BbIOOpP Oynyiiei npodeccuu U pearn30BbIBATh COOCTBEHHBIE
KU3HCHHbIC IJIaHBI,

¢ TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMO0Opa30BaHUIO B 00JIacTU
(bU3KUKY Ha MPOTSHKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUS:

e C)OPMUPOBAHHOCTH JKOJOTUYECKON KYIbTYpbl, OCO3HAHUE TJI00aTBHOIO
XapakTepa 3KOJIOTHUUECKHUX MPOoOIIeM;

¢ IUIAHUPOBAHUE M OCYIIECTBJICHUE JICWCTBUM B OKPYXKAWOIIECH Cpelle Ha
OCHOBE 3HaHMUSI 1I€JIEN YCTONYUBOIO pa3BUTHUS YETIOBEUYECTBA;

e PACIIMPEHUE OMbITA ACATEIBHOCTU SKOJIOTUYECKONW HAMpPaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUHN TI0 PU3HUKE.

HEHHOCTH HAYYHOT 0 MO3HAHMS

e C)OPMUPOBAHHOCTH, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HU3UUECKON HAYKHU;

¢OCO3HAHME IIEHHOCTU HAYYHOU JEeATEeNbHOCTH, TOTOBHOCTh B Tpolecce
U3Y4YCHHUS] (PU3UKH OCYIIECTBISATH MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NESTETbHOCTh UHAUBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHbIE YyHUBEPCAJIbHbIE yUeOHbIE AeHCTBUS
ba3oBble JJoruueckue aeicTBHA.
¢ CAMOCTOSITENILHO  (POPMYJIUPOBaTh U  aKTyaJIU3UPOBATh  MPOOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONIPENICIATh LIEJIU JCATEIBHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHUS,
eBBISIBJISITh  3aKOHOMEPHOCTH U MPOTHBOPEUUS B  paccMaTpUBaEMbIX
(bUBUYECKUX SBJICHUSX;
e pa3pabaTpiBaTh TUIAH PEHICHUS MPOOJEMbI ¢ Y4ETOM aHajan3a WMEIONUXCS
MaTepuaIbHbIX U HEMaTePUAIbHBIX PECYPCOB;
¢BHOCUTh KOPPEKTHBBI B  JEATEIbHOCTh, OILICHHMBAaTh COOTBETCTBHUE
PE3YIABTATOB LIESIM, OLIEHUBATh PUCKH MOCIIEICTBUM €SI TEIbHOCTH;
¢ KOOPAUHUPOBATh W  BBINOJHATH pabOTy B  YCIOBHUSX  PeEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;
e Pa3BHBATh KPEATHBHOE MBIIIUICHUE IIPH PEIICHUH KU3HEHHBIX IMPOOIEM.
ba3oBble ucciaenoBaTebCKHE AeliCTBUSA
eBJIAJIETh HAYYHON TEPMUHOJIOTUEH, KIIIOUEBBIMU MOHITUSIMU U METOJaMU
¢busnveckon HaAyKH;



e BJIAJICTh HABBIKAMH yU€OHO-UCCIEA0BATENHCKON U IPOEKTHON JIEATEIbHOCTH
B 005acTi (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEIHLHOMY
MOUCKY  METOJOB  pelleHus 3a7ady  (U3HYECKOro  COAepKaHus,
NPUMEHEHHIO PA3JIMYHBIX METO/I0B ITO3HAHHUS;

eBIIAJICTh BUJAMU JIEATEIBHOCTH TIO TOJYYEHUIO HOBOI'O 3HAHUSA, €ro
MHTEpIIpeTaIK, MPeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3IMUHBIX y4eOHBIX
CUTyallusiX, B TOM YHCJIE MPU CO3JaHUH y4EOHBIX MPOEKTOB B 00JIACTH
(bu3HKy;

*BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3ajavy,
BBIIBUTaTh TUIOTE3y €€ pelieHus, HaxOIUTh AaprymMeHThl I
J0Ka3aTeNbCTBA CBOMX YTBEPKIEHUM, 3a/1aBaTh NMapameTpbl U KPUTEPUU
pEILICHNS;

e AaHANIM3UPOBATh IIOJYYCHHBIE B XOJE€ pEIIEHUS 3aJa4d  pPe3yJbTaThl,
KPUTUYECKU OLEHUBATH UX JOCTOBEPHOCTbH, IPOrHO3UPOBATh UBMEHEHHE B
HOBBIX YCIIOBUSIX;

eCTaBUTh U (OPMYIHPOBATH COOCTBEHHBbIE 3aJauyd B 0Opa3oBaTENIbHOU
JESITEIbHOCTH, B TOM YHCIIE TPU U3yYE€HUU (PU3UKY;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;

eyMETh MEPEHOCUTh 3HAHUA MO (U3UKE B MPAKTUYECKYIO O00JIACTh
KU3HECATEIbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX NMPEAMETHBIX 00IaCTEH;

* BBIJIBUT'aTh HOBBIE UJIEH, NIPEAJIaraTh OPUTHHAJIBHBIE ITOAXOAbI U PEILEHUS;

e CTaBUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aJbTepHATUBHBIC PEILICHHUS.

Pabora ¢ undopmanueii:

*BJIa/IETh HABBIKAMU MOJIYYECHUS MHPOpPMALMKU (PU3NUYECKOTO COAEpKAHUSA U3
UCTOYHUKOB PAa3HbIX THUIOB, CAMOCTOATEIbHO OCYIIECTBIATh TOHUCK,
aHalu3, CUCTEMAaTH3alMI0 U HMHTEpHIpeTaluio HHQOpPMALMU Pa3IUYHBIX
BUJIOB M (OPM IIpE/ICTABICHMUS;

* OIICHUBAThH JJOCTOBEPHOCTh HH(OpMaLUY;

¢ CTMIONIb30BaTh  CpPeACTBa  WH(GOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMH B  pEUICHUHM  KOTHUTUBHBIX, KOMMYHUKATHBHBIX H
OpPTaHM3alIMOHHBIX 3aJad4 ¢ CcoOJIoJeHHEeM TpeOOBaHUN HPrOHOMUKH,
TEXHUKU O€30MAaCHOCTH, TUTHEHBI, pPEeCypcocOEpekeHus, MPaBOBBIX MU
ATUYECKUX HOPM, HOpM HH(POPMAITMOHHON 0€3011aCHOCTH;

eCO3/7aBaTh TEKCTHl (PU3UUECKOrO COACPKAHUSA B pa3iMyHBIX (opMarax c
yu€TOM Ha3zHadeHus HHGOpPMaluMu U 1EJeBOW ayIuTOpUH, BBHIOHpas
ONTUMAJIbHYIO (hOPMY MPENICTABICHUS U BU3yaTU3alIHH.

KoMMyHHUKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBHSA:



¢ OCYLIECTBIATh OOLIEHME Ha Yypokax (U3MKM U BO BHE-YPOUHOU
TSI TEIIBHOCTH;

epacMo3HaBaTh NPEANOCHUIKA KOH(JIUKTHBIX CHTyallMii ¥  CMSAT4YaTh
KOH(JIUKTHI,

e pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHUS C HCIIOIb30BaHUEM
A3BIKOBBIX CPEICTB;

¢ [IOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHON U MHAMBUAYAIbHOM
paboTHI;

e BEIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBHH C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEW KaKJIOT0 YJIeHA KOJUIEKTHBA,

e[[DUHUMATh LEIH COBMECTHON JEATEIbHOCTH, OpPTraHHU30BBIBATH U
KOOPJMHUPOBATH JIEUCTBUS N0 €€ JOCTH)KEHHIO: COCTaBIIATH IUIAH
JEeUCTBUH, pacpeaessaTh pOJU ¢ Y4ETOM MHEHUN Y4aCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOM PabOTHI;

¢ OLICHUBATh KAa4YeCTBO CBOEr0 BKJIaJa M KaXJIOr0 YYaCTHMKAa KOMAaHIbl B
o0UIuil pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

elIpe/UIaraTh HOBBIE IIPOEKTHI, OLEHMWBATh HJEU C TO3ULUU HOBHU3HBI,
OpPUTHHAIIBHOCTH, MPAKTHYECKON 3HAYUMOCTH;

¢ OCYIIECTBJIATh IO3UTUBHOE CTPAaTETUYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTyallusX,  MpOsBISATH  TBOPYECTBO U BOOOpakeHHE,  OBITh
WHUIUATUBHBIM.

PeryasiTuBHbIC YHHBepCcaJbHbIe YUeOHbIE 1eiiCTBUSA
Camoopranuszanus:

e CAMOCTOSTENbHO OCYIIECTBIISATh MO3HABATENbHYIO AESITENbHOCTh B 00JacTH
(GU3MKU ¥ aCTPOHOMUH, BBIABISTH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
COOCTBCHHBIC 3a/1aYH;

¢ CAMOCTOSATENBHO COCTaBIATH IJIAH PELIECHUS PACUYETHBIX W KadyeCTBEHHBIX
3aJa4, TUIaH BBIMIOJHEHUS MPAKTHUYECKON padOThl C YYETOM HMMEIOIIMXCS
PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPETOYTCHUMH;

e 1aBaTh OIICHKY HOBBIM CUTYaIIHsIM;

e PaCIIUPATh PAaMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX PEANOYTCHUIA;

eJle7IATh OCO3HAHHBIM BBHIOOpP, AapPTyMEHTHPOBATh €ro, OpaTh Ha cebd
OTBETCTBEHHOCTD 3a PEUICHUE;

e OLICHUBATh MPUOOPETEHHBIHN OTIBIT,

e C1I0COOCTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO JPYAUIHUH B OOJACTH
(Gu3uKH, MOCTOSHHO MOBBIIIATH CBOWM 00pa3oBaTEIbHBIH W KYJIBTYpPHBIH
YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTE/JIEKT:



e IaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTB,
OILICHUBATh COOTBETCTBUE PE3YJIFTATOB IIEIIAM,;
eBIIAJICTh HABBIKAMHU  TIO3HABATCIBHOW  PEQIIEKCUM  KaK  OCO3HAHMSI
COBEpIIACMBIX JACHCTBUI M MBICIUTEIIBHBIX MPOIECCOB, UX PE3YJIBTATOB H
OCHOBAaHHH,
¢ HICTIOJTH30BATh MPUEMBI pedIIEKCUN JJI OIICHKU CHTYaIluu, BHIOOpa BEPHOTO
pCIICHNUS;
e YMETh OILICHUBATh PUCKH W CBOCBPEMCHHO NPHHHMATh PEIICHHS [0 HX
CHIDKCHHIO,
e IPUHUMATh MOTHBBI M apTryMEHTHl JPYTUX TMPU aHaJIU3e pe3yIbTaTOB
ICATEIBLHOCTH,
e IPUHUMATH CeOs, TOHUMAs CBOM HEJTOCTATKU U TOCTOMHCTBA,
e IPUHUMATh MOTHBBI M apryMEHTBl JPYTUX IIPH aHalu3e pPe3yIbTaTOB
NeSTEeIbHOCTH,
e IPHU3HABATH CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.
B mpormecce mocTmkeHUS JTUYHOCTHBIX PE3YIHTATOB OCBOCHHUS IMPOTPAMMBI T10
busnke IS ypoBHSA CpeaHero oOmero o0pa3oBaHUA Y OOyYarOIIMXCS

COBEPILIEHCTBYETCS AMOIMOHAIIHHBIN UHTEJIEKT, peAnoararmuii
chOpMUPOBAaHHOCTD:
e CAMOCO3HAHUA, BKJIFOYAIOIIETO CIIOCOOHOCTH NOHUMATh CBOE

AMOLIMOHAIBHOE COCTOSIHHE, BUAECTh HANPABICHUS Pa3BUTHS COOCTBEHHOMU
AMOIIMOHAJIBLHOU cepbl, ObITh YBEPEHHBIM B Ce0€;

e CAMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHME NPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJaNTUPOBATHC K
HMOLIMOHATIBHBIM H3MEHEHHUSM U MPOSBIATH TMOKOCTh, OBITh OTKPBHITHIM
HOBOMY;

e BHYTPEHHEN MOTMBALIMH, BKIIIOYAIOIIEH CTPEMIIEHHE K TOCTHIKEHUIO LIEIU U
ycIiexy, ONTUMHU3M, WHHLIHAATUBHOCTb, YMEHHWE JEWCTBOBATh, HUCXOAA W3
CBOMX BO3MOKHOCTEH;

eOMMATHM,  BKJIIOYAIOIIEH  CMOCOOHOCTh  MOHMMATh  3MOIMOHAIBHOE
COCTOSIHWE JPYTUX, YYHUTHIBATh €ro TPU OCYIIECTBICHUM OOILEHUS,
CIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

¢ COIIMATIBHBIX ~ HABBIKOB,  BKIIOYAIOMIUX  CIOCOOHOCTh  BBICTpamBaTh
OTHOIICHHUS C JPYTUMH JIIOJbMH, 3a00THUTHCS, MNPOSBIATH HUHTEPEC H
pazperiath KOHMIUKTHI.

IIPE/IMETHBIE PE3YJ/IBTATHI



K xoHmy obOyuenus B 10 knacce mpeameTHbie pe3ylbTaThl Ha YriyOJIEHHOM
YPOBHE JODKHBI OTpaxaTh CHOPMUPOBAHHOCTD Y 00YHAIOIIHUXCS YMEHUI:
e[IOHMMATh  pPOJNb  (U3UKK B  DKOHOMUYECKOH, TEXHOJOTHYECKOH,
OKOJIOTUYECKON, COIHUAIBHOM M JITHYECKON cdepax JesTeNbHOCTH
YeloBeKa, POJb U MECTO (PU3MKHU B COBPEMEHHOW HAy4yHOU KapTHHE MHUpA,
3HAYEHUE OIMMCATEIBHOW, CHUCTEeMATU3UPYIOIIEH, OOBIACHUTEIHLHON W
NPOTHOCTUYECKON  QyHKIUH  (U3MUECKOW Teopuu —  MEXaHUKH,
MOJIEKYJIIPHOU (DU3MKU U TEPMOJMHAMUKHU, POJb (PU3UUYECKONH TECOPUH B
dbopMupoBaHUY MpEACTABICHHUH 0 GU3NIECKON KapTHHE MUPA;

e PA3NUYATh YCJIOBHS MPUMEHUMOCTH MOJIENeH (PU3NYECKUX TeN U MPOLECCOB
(sIBJIEHUWI): WHEpIMaIbHAs CcHCTeMa OTCuéra, abCONIOTHO TBEPIOE TEJO,
MaTepuasbHasi TOYKA, PaBHOYCKOPEHHOE ABM)KEHUE, CBOOOJHOE MaJeHHE,
abcomoTHO ympyras aedopmaiius, aOCOIIOTHO yHpyroe U aOCOJIIOTHO
HEYNpPyroe CTOJKHOBEHHs, MOJEIN Tra3a, JKUAKOCTH U TBEPAOTO
(KpUCTaUIMUECKOT0) TeJa, UCaNbHbIA ra3, TOYCUHBIH 3apsijl, OJHOPOIHOE
IEKTPUYECKOE T10JIE;

epaznuyaTh yCIOBHUA (TpaHUlBl, O00JACTH) MNPUMEHUMOCTH (PUIUUECKUX
3aKOHOB, MOHMMATh BCEOOHIMI XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB H
OTrPaHMYEHHOCTh MUCIOJIb30BAHMS YaCTHBIX 3aKOHOB,;

e AHANTM3UPOBATh M OOBSICHATH MEXaHWYECKHUE TIPOIECChl U  SBJICHHUS,
UCIOJIb3Ysl OCHOBHBIE MOJIOXKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTENBHOCTD
MEXaHMYECKOTO JBIKEHUS, (HOPMYJIbl KUHEMATHUKU PaBHOYCKOPEHHOTO
IBWKEHMsI, mpeoOpazoBanus [anunes myig CKOPOCTH W TEpeMEIEHus,
3aKkOHbl HprOTOHA, NPUHUMO  OTHOCUTENBHOCTH ['anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPIruH, CBA3b PabOThl CHUJIbI C HW3MEHEHHEM MEXaHWYECKOW HSHEpPruH,
yCIIOBUSL paBHOBECUs TBEPAOrO Tena), MpU ATOM  HCIONb30BAThH
MaTeMaTH4ECKOe BBIpAXKEHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: peoOpa3oBanuil ["anunes, BToporo
U TpeTbero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHUs WMIYJbCa U
MEXaHUYECKON PHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

e AHANTM3UPOBATh U OOBACHSITH TEIUIOBBIE MPOLECCHl U SIBICHUS, HCIONb3YS
ocHoBHble monoxkeHuss MKT wu 3akoHBI MOJEKyIApHOU (QU3UKH U
TCPMOJMHAMUKA  (CBSA3b JABJICHWS WJCAIBHOTO Ta3a CO CpeIHEei
KMHETUYECKOM SHEPrued TEIUIOBOTO JBWKECHHS M KOHIIEHTpPAlUHMEH €ero
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPTHUeil TEMIOBOrO JIBXKEHHSI €r0 YacTHIl, CBSI3b JABJICHUS UJI€abHOTO
razda C KOHIIEHTpallMe MOJIEKYJl W €ro TEeMIEpAaTypoi, ypaBHEHHE
Menneneesa—Knaneinpona, mnepBbli 3aKOH TEPMOJAMHAMHUKH, 3aKOH



COXpAaHEHHUS DHEPTUU B TEIUIOBBIX IPOIECCax), MPH 3TOM HCIOJIb30BaTh
MaTeMaTH4eCcKoe BbIpa)KEHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
IIPUMEHNMOCTH ypaBHEeHUsI MenneneeBa—Knanenpona;

e AHAIM3UPOBATH U OOBSICHATH ANEKTPUUECKUE SBJICHUS, UCTIOJIb3Ys OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI  JJICKTPOJAMHAMHUKU  (3aKOH  COXpaHCHHS
ANEKTPUYECKOTO 3apsja, 3aKOH KynoHna, NOTEHI[UATBLHOCTD
ANEKTPOCTATUUECKOTO TIOJS, MPUHIMI CYNEPHO3UIUU AIECKTPUUECKUX
MOJICH, TPU ATOM YKa3blBas YCJIOBHS NMPUMEHUMOCTH 3akoHa Kymnona, a
TaKXe MPAKTUYECKH Ba)KHbIE COOTHOLIEHUS: 3aKkoHbI OMa sl ydacTka
LHeNd W Ui 3aMKHYTOW JJIEKTPpUYECKOW wnenu, 3akoH JIxoynsa—Jlenna,
npasuia Kupxroda, 3akonsr @apajes s 3JICKTPOIIH3a);

¢ ONUCHIBATh (PUBMUECKUE TIPOLIECChl W SBJICHMS, WCIOJb3ys BEIUUYMHBI:
nepeMenieHrue, CKOpocTb, YCKOPEHHE, UMITYJIbC TeJla M CUCTEMBbI TEJl, CHJIA,
MOMEHT CHJIbI, [JaBJICHHE, TIOTCHIMAJbHAsA DJHEPrus, KHUHETHYECKas
SHEPrusi, MEXaHW4yeckKas JHeprusi, paboTa CUJIbl, HEHTPOCTPEMUTEIBHOE
YCKOpPEHHUE, CHJIa TSDKECTH, CHJla YNPYTOCTH, CWJIA TPEHUS, MOIIHOCTB,
SHEPrHsl B3aUMOJCUCTBUS Tejaa C 3emii€éil BOJM3UM €€ TOBEPXHOCTH,
dHEeprusi ympyrod jgedopManuud MPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoJitoTHasl TeMmreparypa Tena, paboTa B TepPMOJAWHAMHUKE, BHYTPECHHSS
DHEpPrusi WUACATBHOTO OJHOATOMHOIO Ta3a, paboTa uACATLHOTO Tasa,
OTHOCUTENbHAS BJIAXHOCTh Bo3nyxa, KIIJI waeansHOro TEMmIoBOro
JBUTATEJS; AIEKTPUUECKOE MOJIEe, HAMPSKEHHOCTh 3JEKTPUUYECKOrO MOJIs,
HaMpsHKEHHOCTh TOJIE TOYEYHOTO 3apsijga WM 3apsHKEHHOTro Imapa B
BaKyyM€ M B JUDJIEKTPUKE, MOTEHUHUAN 3JIEKTPOCTATUYECKOTO IOJS,
Pa3HOCTb  MOTEHLMANOB,  JJEKTPOABMIKYINAs  CWIa, CWIa  TOKa,
HaIpsKEHUWEe, MOIIHOCTh TOKAa, JJIEKTPUYECKas EMKOCTh IJIOCKOTO
KOHJIEGHCATOpa, COMPOTUBICHUE YYacTKa IENH C TMOCIeI0BATEIbHBIM U
napajiebHBIM COECIMHEHUEM PE3UCTOPOB, IHEPTHUS JIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

¢ 00BSICHITH OCOOCHHOCTH TPOTEKAHUST (PU3UUECKUX SBICHUN. MEXaHUYECKOE
JIBUKEHUE, TETIJIOBOE JIBMKCHUE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE,
OpoyHOBCckoe  nBIKeHue, auddysus, ucmapeHwe, KUMEHUE U
KOHJIGHCAIlMsI,  IJIaBJIGHHWE W KPUCTAJUIM3AIMs,  HAIpaBJICHHOCTh
TEIIONEpelauu, ANEKTPU3ALMS TeJ, YKBUIOTCHIIMAIbHOCTh MOBEPXHOCTHU
3apsKEHHOTO TIPOBO/THUKA;

 IPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKON BEIMYMUHBI OT
OPYrol €  HUCIOJb30BAHUEM  MPSIMBIX  U3MEPEHUM, TPHU  3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (DUKCHpPOBATh pe3yJbTaThl MOJYYECHHOU
3aBUCHUMOCTH (U3NYECKUX BEJIMYMH B BHUAE TpadukoB ¢ yd4ETOM



a0CONIOTHBIX MOTPENIHOCTEN U3MEPEHHM, J1eTIaTh BBIBOJIbI IO pe3ybTaTaM
UCCJIE0BAHUS;

¢ IPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3UYECKUX BEIWYUH, TPH OITOM
BbIOMpATh ONTHUMAJIBHBIM METOJ] U3MEpPEHUs, OLICHUBATh A0CONIOTHBIE U
OTHOCUTEJIbHBIC MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPECHU;

¢ IPOBOJUTH OMBITHl MO MPOBEPKE MPEUIOKEHHOW TUIOTE3bl: IJIAHUPOBATH
OKCIIEPUMEHT, COOMPATh IKCTIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATH
NOJIYYCHHBIE PE3YIbTaThl W JIEJIaTh BBIBOJ O CTAaTyCe MPEIJI0KEHHOM
TUIIOTE3bI;

e COOJTIOIaTH TpaBUiIa OE30MacHOTO TPyAa MPH MPOBEACHUM UCCIICIOBAHUN B
pamMKax  y4eOHOro  OKCIIEpUMEHTa,  TpakTUKymMa W y4eOHOo-
WCCIICIOBATENILCKOM M TMPOEKTHOW JEATEIIBHOCTH C HCIHOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHUS,

epelIaTh pACYETHBIE 3aJauyd C SBHO 3aJaHHOM U HESBHO 3aJaHHOMN
(u3nYecKol MOJIENbI0. Ha OCHOBAHMM AaHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MYECKON MojeNnu, OTBeyawlned TpeOOBaHUAM  3aJauH,
NPUMEHATh  (POpPMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJAThl
buznyeckux TEOpUN TMPH MCIOJb30BAHUM MAaTEeMAaTHYECKUX METOJ/I0B
penieHus 3aay, IPOBOJUTh Pacu€Thl HA OCHOBAHUM MMEIOIIMXCS JTAHHBIX,
aHAIM3UPOBATh pE3yJbTaTbl M KOPPEKTUPOBATH METOABl PEIICHUS C
y4€TOM MOJYUYEHHBIX PE3YIbTATOB,;

e pemIaTh Ka4eCTBEHHBIC 33a/1a4H, TPEOyIONMe MPUMEHEHNUS 3HAHUM U3 Pa3HBIX
paszlenoB Kypca (QU3MKH, a TaKXe HWHTErpalud 3HAHUW U3 JIPYrux
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHMKJIA. BBICTPAUBATh JIOTHUYECKYIO
LEMOYKY PacCyXJACHUI ¢ OMOPOil HA U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU
1 pU3NYCCKHE SIBJICHUS,

¢ CTIOJIb30BaTh TEOPETHUYECKUE 3HAHWUS JUISI OOBSCHEHHS] OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENHHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB
U TEXHOJIOTMYECKUX MPOIIECCOB;

 IPUBOJINTH NPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHUE TNPOILIECCOB OKPYKAIOIIETO MHUpPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

e AHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOW M MPOU3BOACTBEHHOMU
JICSITEIIbHOCTH YeJIOBEKA, CBS3aHHOW C (DU3MYECKUMH TIPOIECCaMU, C
MO3UIIUHA IKOJIOTUUECKOM 0€30MacHOCTH, MPEACTABICHUN O PAIlMOHAILHOM
MPUPOONIOIb30BAHUM, @ TaK)KE€ Pa3yMHOM HCIOJb30BAHUU JOCTHKECHUI
HAaYKA W TEXHOJIOTMM Ui JAJbHEHIIETO Pa3BUTUSA YEIIOBEYECKOIO
o011ecTBa;



¢ IPUMEHSATH Pa3lIMYHbIE CIOCOOBI PaboOThl ¢ HHpopManuen (HU3NIECKOTO
COJIEpP)KaHUA C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUH, MPH 3TOM HCTOIb30BaTh COBPEMEHHbIE WH(POPMAIMOHHBIC
TEXHOJIOTUM JUIA TIOMCKa, MEepepabO0TKH U TPEAbABICHUS Y4eOHOU u
HAYYHO-TIONYJIAPHON MHGOPMALMU, CTPYKTYPUPOBAHUS U UHTEPIpPETALUU
nHGOpMallUY, TOJYYCHHOW U3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIU3UPOBATHIIONYYAEMYIO uHbpopMalMI0O U OLEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWUH, TaK M HAa OCHOBE
aHalu3a UCTOYHMKA MH(OpMaLUK;

o IPOSIBIISITh OpraHu3alMOHHbIE u NO03HaBaTEJIbHbBIC YMEHHUSI
CaMOCTOSITEIBHOIO ~ MPUOOpETeHHs  HOBBIX 3HAHUM B Ipolecce
BBITIOJIHEHUSI TPOEKTHBIX M Y4€OHO-HUCCIIEI0BATENLCKUX padoT;

epaboTaTh B TpyNIEe C HCHOJHEHHEM PpA3JIMYHBIX COLHUAIBHBIX POJICH,
IUITAaHUPOBATh PabOTy TPYIIIbI, PALIMOHATIBHO PACHPEEIATh ACATEIbHOCTb
B HECTAHJAPTHBIX CHUTYaIUsIX, aJeKBATHO OIICHWBATH BKIAJ KaXXJIOTO W3
YYaCTHHUKOB I'PYIIbI B PELLICHUE pacCMaTpUBAaEeMON MPOOIEMBIL;

* IPOSIBJISITh MOTHBALMIO K Oyaymed mpodecCuOHaIbHOW AESITEIbHOCTH IO
CHEUUATBHOCTAM (PU3NKO-TEXHUYECKOTO MPODUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosimyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ienoB U TeM (uudposbie)
KonTpoabnbie | IlpakTuueckue
n/n MPOrpaMMblI Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasnea 1. HAYYHBIV METO/JI ITIO3HAHUS ITIPUPOIbI
1.1 Hay4unblil MeTO TO3HAHUA TPUPO B 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpOro Tena 5 1
2.4 3aKOHBI COXpaHEHUS B MEXaHUKE 10
Hroro no pasneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmonnnamuka. TemnoBbie MalInHbBI 20 1
33 ArperaTHble cOCTOSIHUA BemiecTBa. Pa30Bble 14 1
nepexoabl
Hroro mo pazueny 49
Paznen 4. DJIEKTPOIMHAMHUKA
4.1 DneKTpudYecKoe mnoJe 24 1




4.2 IToCTOSAIHHBIN JIEKTPUUECKHUI TOK 24
4.3 Toku B pa3nuuHBIX cpegax 6
Hroro no pazgeny 54
Paznen 5. ®U3MUYECKHUIA IPAKTUKYM
5.1 OuU3NIECKH MPAKTUKYM 16 16
Uroro mo pazueny 16
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4decTBo yacoB

Bcero

KonTposabHbie
padoThbI

IIpakTHyeckue
padoThI

JlaTa
H3ydeHust

DJIEeKTPOHHBIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®dusuka — QyHIaMeHTaNbHAs HAYKa O
pUpoIe

Hayunbiit MeTO1 TO3HAHUS U METOIbI
UCCIIeIOBaHMS (PU3UICCKUX SIBICHUI

DKCHEpUMEHT U TEOPHsl B TIpoliecce
no3HaHus npupoasl. Habmronenue u
HKCHEPUMEHT B (hU3UKe

CnocoObl n3MepeHus: GU3NIECKUX BETUUNH

AOCOII0THAS U OTHOCUTEIILHAS
MOTrpeIIHOCTH I/ISMepeHI/Iﬁ (1)I/I3I/I‘ICCKI/IX
BCJIIMYMH

MojenupoBatue B pusuke. Posib # MecTo puszuku
B (hOpMUPOBAHNH COBPEMECHHOHN HAyIHON KapTHHEI
MHpA, B IPAKTUIECCKOH IEATEITFHOCTH JIFOICH

.CraproBasi iuarsocruyeckas padora(cm
pe3epBHBIii 14ac)

Mexannueckoe aBmkenne. Cucrema
orcyera. OTHOCUTEIBHOCTh MEXaHUUECKOTO
newkenus. [Ipsmas u oOpaTHas 3a1auu
MEXaHUKH

Pannyc-BexkTop MarepuanbHOM TOYKH, €T0
MPOEKIMU HA OCU KOOpAHHAT. TpaekTopus.




[Tepememienue. CkopocTh. X mpoeknum Ha
OCH KOOpJUHAT

PaBHOMepHOE PSAMOIMHEHHOE IBHKECHUE.
I'padmueckoe onrcanne paBHOMEPHOTO
HpHMOJ’IHHeﬁHOFO JABUKCHUSA

10

CrnosxeHue nepemMeIeHnii 1 CKopocTeH.
Pemenue 3anau

11

HepaBHomepHoe nBrxeHue. MrooBeHHas
CKOpOCTh. Yckopenue. IIpsamoinneitnoe
JBUKEHUE C IOCTOSHHBIM YCKOPEHHEM

12

I'paduueckoe onucanue MpsIMOIMHEHHOTO
JBU)KEHUSI C IOCTOSIHHBIM YCKOPEHUEM

13

CBoOoiHOE nazieHne. Y ckopeHue
CBOOOHOTO TaJIeHUs. 3aBUCHUMOCTD
KOOPJUHAT, CKOPOCTH, YCKOPEHUS OT
BpEMEHH U UX rpaduxu

14

JIBum>keHue Tena, OpoIIeHHOTO MO YTIIOM K
TOPU30HTY

15

KpuBonuneiinoe nBmxenue. J[BuxkeHue mno
OKPY)KHOCTH. YTJIOBasi U IMHEWHAs
ckopocts. [lepron n yacrora.
[leHTpOCTpEMUTENBHOE U TIOJIHOE
YCKOpEHHE

16

KonTpomnpHas paboTa no Teme
"Kunemaruka"

17

[IepBe1it 3ak0oH HproTona. MHEpmansHbIe
cucreMsl orcuéra. [IpuHiun
oTHOcUTenbHOCTH I annnes.




HeI/IHepHI/IaﬂbHHe CUCTEMBI OTCUETA

Cuna. PaBHogelicTBytOIas cuna. Bropoit

18 3akoH HerotoHa. Macca

19 B3aumoperictBue ten. Tperuii 3akoH
Hprorona

20 [Tpunuun cynepno3unuu cui. Pemenue
3a/la4 Ha MPUMEHEHHUe 3aKOHOB HproToHA
3aKOH BCEMHUPHOTO TATOTEHUS.

21 OKBHUBAJIEHTHOCTb IPABUTALIMOHHON U
MHEPTHOM MacChl

99 Cuna TSKeCcTH U yCKOpeHHe CBOOOHOTO
najieHus
JIBmkeHne HeOeCHBIX Tell U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHYECKasi CKOpOCTh. 3akoHbI Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupoaa v BUIBI CHIT

25 TpeHus. [[BUKEHHE B )KHUJIKOCTH U ra3e ¢
Y4ETOM CHIIBI COTIPOTHBIICHUS CPEJIBI

26 Hasnenue. ['uapocraTtuueckoe AaBiICHUE.
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO.

27 [TocTymarensHOE U BpaliaTeabHOE
JBW)KCHHE TBEPJIOTO Tela

) MOMEHT CHIIBI OTHOCUTEIHHO OCH

8 Bpatmenus. [lnedo cumbl
29 CrnosxeHue cui, MPUIOKEHHBIX K TBEPAOMY




teny. LleHTp TskecTu Tena. YcinoBus
paBHOBECHSI TBEPIOTO Tesa. Busl
paBHOBeECHs

30

Peirenue 3anau

31

KonrponsHas padora no reme "Iunamuka.
Craruka TBepaoro tena'

32

I/IMHy.]'IBC MaTepPIaJIBHOI;'I TOYKH, CUCTCMBI
MaTCpHAJIbHbIX TOYCK. L[eHTp Macce
CUCTCMbI MaTCPUAJIbHBIX TOYCK. TeopeMa (¢}
ABWXXCHUHN LCHTPA MAaCC

33

Nmmynbe cuiibl 1 M3MEHEHHE UMITYJIbCa
Tena. 3aKOH COXPAHEHUSI UMITYJIbCa.
PeaxkTnBHOC NBMKEHHE

34

MomeHT umnynapca MaTepruagbHON TOYKH.
[IpencraBienne 0 COXpaHEHUH MOMEHTA
MMITyJIbCa B IIEHTPAJIBHBIX MOJIAX

35

Pemenne 3agau

36

PabGoTa cuiibl Ha MaJloM U HA KOHEYHOM
nepemeneHuu. I'paduyeckoe
npeacTaBieHue padboThl CHIIbl. MOIIHOCTD
CHJIBI

37

Kunernueckast sneprus. Teopema 06
N3MEHEHUU KNHETUYECKON SHEPTUn
MaTepuaibHOU TOUKH

38

HOTGHIII/IaJ'IBHBIe 1 HETIOTCHI U AJIbHBIC
CHUIJIBI. HOTCHHI/I&HBH&H SHCPrus. BTOpaH
KOCMHUYCCKasA CKOPOCTb

39

Tpetbs kocmMuyeckas ckopocTb. CBsA3b




paboThI HENOTEHIMAIBHBIX CHJI C
M3MEHEHHUEM MEXaHUYECKOU dHEepruu
CHCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHU4ECKON SHEpruu

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

40 VYpaBHeHnue bepHymiu g uaeanbHOU
JKUIKOCTH
41 KonTponbnas pabota no teme "3akoHBbI
COXpaHEHUsS B MEXaHUKe"
PazBuTue npeacrasieHuii 0 npupoae
42 TermroTel. OcHoBHEIC onokeHnss MKT.
Huddys3us. bBpoyHoBckoe nBHKEHHE
Crpoenue razo00pa3HbIX, )KUJIKUX U
43 TBEPABIX TEJ. XapaKTep ABUKECHUS U
B3aHMMOICHCTBHS YaCTHI] BEIIESCTBA
Macca u pazmepsl MOJIEKYIT (ATOMOB).
44 Komnuectso BemectBa. [locrosuuas
ABorazapo
Temneparypa. TemnoBoe paBHOBECHE.
45 IIkamna enbcus
46 Pemenue 3amau
47 Wneanpuerii ras. I'a3oBbie 3aKOHEI
YpaBuenue MenneneeBa-Kianeipona.
48 Pemenue 3anau
AbcomoTHas TeMnepaTtypa. 3aKoH
49 JanpTOHA
50 N3omnporieccr B nueaaTsHOM Tas3e ¢




IOCTOAHHBIM KOJIMYCCTBOM BCUICCTBA

o1

I'paduueckoe mpeacTaBIeHue
M30TIPOLIECCOB: U30TEPMa, U30X0Pa,
n3o006apa

52

OcnoBHoe ypaBHenue MKT

53

Peitenue 3anau

54

CBs3b a0COJIOTHOM TEMIIepaTyphl
TEPMOIMHAMHYECKOI CUCTEMBI CO CpeIHEH
KUHETHYECKOW dHEeprueil MOCTynaTeibHOro
TEIUIOBOTO JABMKCHHUS €€ YaCTHIL

55

O000611IeHME U CUCTEMATU3ALIUS 3HAHUH 110
teme "OcuoBber MKT"

56

Kontponbnas padota no teme "OCHOBBI
MKT"

57

TepmoaunaMuyeckas cucreMa. 3aiaHue
BHEIIHUX ycinoBul 1 T[] cucremsl.
BremHne v BHYTpEHHHE ITapaMETPBI.
ITapamerpsl T/I cuctemsl Kak cpeaHue
3HAYEHHUs BEJIMYUH, ONUCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBoibHas penakcanus T/
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Moens umeaabHOTO Ta3a B
TEPMOJAMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
JTOM MOJIEITH

60

VYpaBuenue MenneneeBa-Kianeiipona u
BBIpa)KEHUE JIJIs1 BHYTPEHHEW SHEPIUU




61

Bripaxkenue 1isi BHyTpeHHEH SHEPruu
OJIHOATOMHOTO UJEAJIBLHOTO rasa.
KBasucrarnueckue 1 HeCTaTHUECKUE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TEPMOIMHAMHUKE.
Brruuciienue paboThl o rpaduky mpomecca
Ha pV-auarpamme

63

Temnonepenaua kak crnoco0 U3MEHEHUS
BHyTpeHHel sHepruu T/ cucremsl 6e3
COBEpIIEHUs pabOThI

64

KoHnBekuusl, TemionpoBoHOCTb,
U3I1y4EHUE

65

KommgectBo TennoTel. TemioéMKoCTs Tena.
VYaenoHasa u MOJIApHasi TEMI0EMKOCTHU
BelllecTBa. Y JAenbHas TEIIoTa CropaHus
TOIIJIMBA

66

Pacuér xonmuecTBa TEIIIOTHI ITpU
Terionepeaaye

67

[Tonsitue 06 aguabaTHOM TpOIIECCE.
IIepBblit 3aKOH TEPMOAMHAMUKH

68

KonnyecTBo TemoTs! ¥ paboTa Kak Mephbl
WU3MEHEHUs BHyTpeHHen sHepruu T/]
CUCTEMBI

69

Bropoii 3ak0H TEpMOAMHAMUKH TSI
PaBHOBECHBIX U HEPAaBHOBECHBIX
nporieccoB. HeoOpatumMocTs MpUpOIHBIX
pOLIECCOB

70

[TpuHIMTIBI 1EMCTBUS TEMIOBBIX MAIIIKH.




KT

71

MakcumanbHoe 3Hauenre KITJI. T{ukin
Kapuro

72

Pemenue 3amau

73

DKOJIOTUYECKUE ACHEKTHI UCIIOIb30BaHU
TEIUIOBBIX ABUrarenei. TenjioBoe
3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl

74

Pertenue 3anau

75

O000111eHIE U CUCTEMAaTH3alUs 3HAHUH I10
teme "TepmonuHamuka. TernioBbie
MAaIIuHEL"

76

KoHTposbHas padoTa 1o Teme
"TepmonuHamuka. TemnoBbie MaTUHBI"

77

[TapooOpazoBanue U KOHICHCALIHSL.
Hcnapenue u kunenue. Y nenbHas TeIoTa
napooOpa3oBaHUs

78

HaceplmmeHHbIe 1 HeHACHIIIEHHBIE Taphbl.
KadgecTBenHas 3aBUCUMOCTD IIJIOTHOCTU B
AABJICHUS HACBIIICHHOTO ITapa OT
TEMIICPATYPhI, UX HC3ABUCUMOCTD OT
00BEMa HACbINICHHOTO I1apa. 3aBUCHUMOCTD
TEMIICPATYpPhl KUIICHUA OT JaBJICHHUS B
KHUIKOCTHU

79

Braxxnocts Bozyxa. AGCOIIOTHAS 1
OTHOCHUTEJIbHAs BIAXKHOCTb

80

Pemenue 3anau

81

TBépnoe Teno. Kpucrammmueckue u




amop(HbIe Terxa. AHU30TPOIUS CBOWMCTB
KpUCTAJUIOB

IInaBnenue u KpUCTaJllIN3al . Vzleana}I

82
TeruioTa masiaeHus. CyonmuMmanus
Hedopmaruu TBEPIOTO Tena. PacTsokenue

83 u cxarue. Casur. Moayns FOnra. [Ipeaen
yrnpyrux aedopmanuit
TemnoBoe pacuupenue XuIKocTel u

84 TBEPIBIX T€J. AHTAPMOHU3M TEILJIOBBIX
KoJieOaHui YacTuIl BeleCTBa

85 [IpeobpazoBanue sHeprun B (ha30BBIX
nepexoaax

86 YpaBHECHHE TEIUIOBOTO OanaHca

87 Permrenne 3amau
[ToBepxHocTHOE HaTsbKeHUe. KanunnsipHeie

88 siBJIEHUs. [{aBieHue noJ MCKpUBJIEHHON
MOBEPXHOCTHIO KUAKOCTH. Dopmyna
Jlarutaca
O06o001enre u cucTeMaTU3alus 3HaHUM 10

89 TeMme " ArperatHble COCTOSIHHSI BEIIECTBA.
dazoBsIe epexosl"

90 KourtponsHas pabora o reme "ArperaTHbie
cocTosiHus BellecTBa. Pa3oBble NEPEXObI
DnexTpusanus Ted U e€ IposSBICHUS.

01 Onexrpuyeckuil 3apsa. JBa Buna

ANIeKTpUUEcKUX 3apsaaoB. [IpoBogHuKkH,
JMAJIEKTPUKH U TOJIYPOBOTHUKU




DneMEeHTapHBIN JIEKTPUUYECKUH 3apsil.

92
3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa

93 B3aumopeiictBue 3apsioB. ToueyHbie
3apsaabl. 3akoH Kynona

94 Pemenue 3amau

95 Onexktpuyeckoe nosie. Ero neiictBue Ha
ANEKTPUUECKHE 3aPsi/Ibl
Hanpsi€HHOCTD 37IeKTPUUYECKOTO MOJIS.

96 [TpoOupIii 3aps. JInHUKM HANIPSHKEHHOCTH
aNeKTpudecKoro mnosst. OqHOpPOIHOE
AIIEKTPUYECKOE MoJIe
[ToTeHnManbHOCTh IEKTPOCTATHIECKOTO

97 noJisi. Pa3HOCTh MOTEHIIUATIOB U
HaMpsKEHUE
[ToTentmanpHast YHEPTUS 3aps/ia B

98 aneKTpocTaruueckom nose. [lorentuan
ANEKTPOCTATUYECKOTO MOJIs
CBs13b HANPSHKEHHOCTHU TOJISL U Pa3HOCTH

99 MOTEHIUAJIOB JIJISl AJIEKTPOCTAaTUYECKOTO
OJIst

100 [IpuHIMD Cynepno3ulun 3MEKTPUIECKUX
nojeun

101 Pemenue 3amag

102 [Tone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKEHHON cepbl

103 [Tose paBHOMEPHO 3apsHKEHHOTO TI0 00BbEMY

mapa. [lone paBHOMEpPHO 3apsKEHHON




OECKOHEYHOH MIOCKOCTH

IIpoBOJHMKY B 3JEKTPOCTATUUECKOM HOJIE.

104 VYcioBue paBHOBECHS 3apsiiOB

105 JIMDIIEKTPUKH ¥ TIOJTYITPOBOJHUKH B
ANEKTPOCTATUUECKOM T0JIe
Kongencarop. 21eKTpoEMKOCTh

106 KOHJIEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOPa

107 [TapannenpsHo€ coeAMHEHNE KOH/IEHCATOPOB

108 IlocnegoBaTenbHOE COSIMHECHNE
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOT0 KOHACHCaTopa

110 Pemenue 3amau

111 JIBMKEeHUE 3apsSKEHHOW YacTHUIIBI B
OJTHOPOJTHOM DJIEKTPUUYECKOM T10JIe

112 Pemenue 3agau

113 O06o001IeHNEe U CHCTeMaTH3aIUs 3HaHHUH 110
Teme "DnekTpuyeckoe mosie”

114 KonTpomnsHas pabora no Teme
"Onexrpuueckoe nose"
Cuna toka. IIocToSTHHBIN TOK. Y CIOBHS

115 CYILIECTBOBAHUS MMOCTOSIHHOTO
ANEKTPUUECKOTO TOKA

116 Ncrounuku Toka. Hanpsokenne u 3/1C

117 3akoH OMa i ydacTKa LElu.
DNEeKTpUYEeCKOe COMPOTUBIICHUE

118 3aBUCUMOCTB COTIPOTUBIICHUS OHOPOJHOTO




MMPOBOJAHHMKA OT €0 AJIMHBI U IIOMAaN
MOMNECPCUHOr0 CCUCHUA

y,I[CJ'IBHOC COIIPOTUBJICHUC BCIICCTBA.

119 1
Pemienue 3amau
120 [TocnenoBarensHOE, MapaIebHOE, 1
CMEIIIaHHOE COEMHEHUE TIPOBOTHUKOB
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKHUX 1
nenei. [Ipasuna Kupxroga
122 Pemenue 3amau 1
123 Pabora anekTpuueckoro Toka. 3aKoH 1
Jxoyna —Jlenua
124 Pemenue 3amau 1
MOIIHOCTB AMEKTPUIECKOTO TOKA.
125 TemnoBas MOIITHOCTb, BEIJICIIICMAas Ha 1
pesucrope
126 Pemenwne 3agau 1
127 O/1C u BHYTpEHHEE CONPOTUBIICHUE
HCTOYHHKA TOKA .
128 3akon OMma 115t OJTHO#M (3aMKHYTOI)
AIIEKTPUYECKON IETH 1
129 Pemenue 3agau 1
130 MOoIHOCTh HCTOYHHKA TOKA 1
131 KopoTkoe 3ambikanue 1
132 Konnencarop B nenu mocTosTHHOTO TOKa 1
133 Pemenwne 3agau 1
134 Pemenue 3amau nmo teme "[locTosHHBIM 1




ANEKTPUYECKHUI TOK"

Pemrenne 3amau mo teme "lTlocToAHHBIA

135 . R
AJIEKTPUUECKUN TOK

136 Pemenue 3amay o teme "IlocTOSTHHBIN
ANEKTPUUECKHUI TOK"

137 O06o0011IeHre ¥ cucTeMaTu3alys 3HaHui 1o
teme "TI0CTOSAHHBIN TEKTPUIECKUI TOK"

138 Konrtponbhas pabota no teme
"[locTosIHHBIHN 27€KTpUYECKUN TOK"
DnexTpuyecKas HpOBOAMMOCTb PAa3INYHbIX

139 BELIECTB. DJIEKTPUUECKHUM TOK B METaJlIaX.
CBepX1poBOIUMOCTb
DJEeKTPUUECKUM TOK B pacTBOpax U

140 pacruiaBax 3JeKTpouTOB. 3akoHbl Dapases
JUIS AJIEKTPOIHn3a

141 DneKkTpudecKuil TOK B razax. [lmazma

142 DNEeKTpUUECKUI TOK B BaKyyMe.
Bakyymuble pubopbl

143 ONEeKTPUYECKUH TOK B MOJIYIPOBOAHHUKAX

144 [TomynpoBoIHUKOBBIE TPHUOOPHI
@u3nYECKUl MPAKTUKYM 110 TEME
"N3mepenue cuiibl TOKa U HATIPSKEHUS B
LIEIH MOCTOSIHHOTO TOKA ITPY ITOMOIIU

145 AHAJIOTOBBIX U LHU(PPOBBIX U3MEPHUTEIBHBIX

npubopoB” win "3HaAKOMCTBO ¢ IUPPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
MU3MEPEHUs] PU3MUECKUX BEIMIHMH MTPH




IMOMOIIHN KOMIIBFOTCPHBIX ,Z[aT‘{I/IKOB"

146

@u3nyecKuil MPaKTUKyM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKEHUS C
LETBI0 ONPENCIICHUS] MTHOBEHHOM
CKOpOCTH"

147

@u3nueckuil MPaKTUKyM 110 TEME
"N3mepeHune yCKOpeHus Mpu
IPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBYOKEHHUU MO0 HAKJIOHHOM TIOCKOCTH" HITN
"HccnenoBanue 3aBUCUMOCTH TYTH OT
BpPEMEHH MPU PaBHOYCKOPECHHOM
NBIDKEHAN"

148

@u3nYeCKnil MPAKTUKYM 110 TEME
"N3mepeHne yCKOpeHus CBOOOIHOTO
nagenus” wiu "M3ydeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

dusnyeckuil NPaKTUKYM I10 TEME
"M3ydeHne IBIKEHUS TeJla IO OKPY>KHOCTH
C TMIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO" HITH
"HccnenoBanne 3aBUCUMOCTH TIEPUOJIA
oOpallleHns: KOHMYECKOro MasiTHUKA OT €ro
napameTpoB"

150

du3nyeckuil MPaKTUKYM 110 TEME
"N3MepeHne paBHOJICHCTBYIOLIECH CHITBI
NpHU ABMKEHUU OpYyCcKa IO HAaKJIOHHOU
wiockocTu i "TIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBIKECHHS OpycKa
10 HAKJIOHHOH IJIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”




151

OU3NYECKUI MPAKTUKYM T10 TEME
"HccnenoBanue 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIINX B IPY>KUHE U
pe3NHOBOM 00pasiie, OT UX AedopMaIiu
wiy "M3yuenue IBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTbHIO, IEPEKUHYTOH uepe3
nérkuit 010k"

152

DU3NYECKHUN PAKTUKYM I10 TEME
"N3mepenue koddummerTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 PUIIEHTa
3aBucumoctd Frp(N)" mim "Hccnenosanue
JBYO)KEHUS OpycKa 110 HaKJIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KOS UITHEHTOM
Tpenus' win "M3ydeHue IBUKEHUS Tpy3a
Ha Baly ¢ TpeHueM"

153

Ou3nyeckuil MPaKTUKYM 110 TEME
"HccnenoBanue yciaoBHiA paBHOBECHS
TBEPIOTO TEJa, UMEIOUIEr0 OCh BpalllEHUs
wnu "KoHCTpyupoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu' win "M3ydenue
YCTOWYMBOCTHU TBEPJIOTO T€Ja, UMEIOLIETO
UIOMIAb OTIOPHI"

154

@u3nYeCKHil MPAKTUKYM 110 TEME
"N3MepeHune umIyabca Tena mno
TOpMO3HOMY NyTH" Win "M3MepeHne CUIIbl
TSATH, CKOPOCTH MOJIENN 3IEKTPOMOOHIIS U
MOIITHOCTH cuitbl TAru" unu "CpaBHeHue
M3MEHEHHS UMITYJIbCa TeJla C UMITYJIbCOM
cwibl” win "VccrenoBanne cCoXpaHeHHs




UMITYJIbCa NP YIPYrOM B3aUMOAEHCTBUH"
wiu "M3MepeHne KUHETUYECKON dHEpruu
TeJa [0 TOPMO3HOMY IIyTH"

155

@u3nuecKuil MPaKTUKYM 110 TEME
"N3y4yeHue n30TepMHUECKOro IIpouecca
(pekOMEHI0BAHO MCIIOJIb30BAHUE
udpoBoii taboparopun)” win "M3ydenue
U30XOpHOTOo mporecca” wiu "M3ydenue
n3zobapHoro nporecca” unu "IIpoBepka
YpaBHEHUSI COCTOSIHUS

156

DuU3NYECKUN PAKTUKYM I10 TEME
"N3mepenue ynenbHON TEMIOEMKOCTH ' WU
"HccnenoBanue mpoiecca OCThIBaHUS
BenectBa" mwin "McciuenoBanue
aauabatHoro npouecca” wiu 'HM3yuenue
B3aMMOCBSI3M SHEPTUU MEKMOJIEKYISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATYPHI KUIICHHUSI
JKUIOKOCTEH"

157

dusnyeckuil MPaKTUKYM 110 TEME
"N3ydyeHne 3akOHOMEPHOCTEN HCTIapeHUst
xuakocten" i "V3Mepenue yaenbHoOM
TETJIOTHI TUIaBJIeHus Jibaa” win "U3ydenue
CBOJCTB HAaChIILIEHHBIX MAPOB" WU
"N3mepenne aOCOMOTHON BIaXXHOCTH
BO3/yXa M OI[EHKa MaccChl MIapoB B
noMmerieHuu' . Msmepenne ko3ddunnenta
MOBEPXHOCTHOTO HATSKEHUS

158

@u3nueckuil MPaKTUKyM 110 TEME
"HabGmroienne mpeBparieHus SHepTun




3apsHDKEHHOI0 KOHJEHCATOpa B SHEPIUI0
U3Iy4eHus cBeToauona’ uinm ' M3yuenue
NPOTEKaHMs TOKA B IETH, COAepIKalIen
KOHJIeHcaTop" uiu "'Pacnpenenenue
Pa3HOCTH MOTEHIMAIOB (HANPSDKCHHUS) ITPU
HOCJIeI0BATEIbHOM COEIMHEHUN
KOHJICHCATOPOB"

159

DU3UYECKUI TPAKTUKYM IO TEME
"HccnenoBanye cMEIaHHOTO COEIUHEHUS
pesuctopoB” unu "N3mepeHue yaenbHOro
COINPOTHUBIICHUS IPOBOJIHUKOB" UITU
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HAMPSKEHUS IS JTaMITbl HAaKaJTUBAHUS

160

@u3nyecKuil MPAaKTUKYM 110 TEME
"Habnronenue snekrpoiaunsa’ wim
"U3mepenue 3apsaa 0AHOBAIEHTHOTO HOHA'
i "HccaenoBanne 3aBUCUMOCTH
COTIPOTUBIIEHUS TEPMOPEZUCTOPA OT
temmeparypbl win "CHsTUE BOJBT-
aMIepHOI XapaKTepUCTUKHU AUOJA"

161

PesepeubIit ypok. O6001eHue u
CHCTEeMAaTH3aINs 3HAHUH TI0 TeMe
"Kunemartuka"

162

PesepBHbIit ypok. O600mIEeHNE 1
CHCTEMATHU3allUs 3HAHHUH 110 TeMe
" lnHamuka"

163

PesepBHbIit ypok. O600ImIEeHNE 1
cucreMaru3anus 3HaHui o Teme "'Craruka
TBEPJIOTO Tema"




164

PesepHbIil ypok. O6001IeHNE 1
CUCTEMAaTHU3allMsl 3HAHUN 10 TeMe '3aKOHBI

COXPAHEHUS B MEXAHUKE"

165

PesepBHbIit ypok. O600mIeHNE 1
cucreMaru3anus 3Hauui no reMe "OCHOBBI

MOIEKYIIPHO-KUHETUYECKON Teopun”

166

PesepBHbIitl ypok. O600mIeHNE 1
cucTeMaTHU3alus 3HaHUi 10 TeMe
"TepmonuHamuka. Tennopkie MATUHBL"

167

PesepBublit ypok. O6001menue u
CHCTEMaTHU3alus 3HAHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.

168

dazoBEIe Iepexonml”

PesepBublit ypok. O6001menue u
CHCTeMaTH3allusl 3HAaHUH 110 TeMe
"DiekTpuyeckoe moue"

169

PesepBHbIit ypok. O600mIEeHNE 1
crcTeMaTHu3alus 3HaHUi 10 TeMe
"TIoCTOAHHBIN NEKTPUIECKHI TOK"

170

EKXOTTJIIECTRO1I
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YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 11 knace/ Kacesaos B.A., O011ecTBO ¢ OrpaHHYEHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AkuimonepHoe obmecTBo «M31aTenbeTBO
«IIpocserenue»

» ®usuka, 10 knace/ Kacesnos B.A., O0111ecTBO ¢ OrpaHHYCHHOMN
OTBETCTBEHHOCTHIO «J[PODA»; AkuimonepHoe obmiecTBo «M31aTenbeTBO

«IIpocBemenne»

METOAUYECKUE MATEPHUAJIBI IJIS1 YUUTEJIA
®uzuka. Yriyonennsiit yposeHb. 10—11 kimaccol : pabouast mporpamMma K

muann YMK B. A. KacesHOBa: yueOHO-MeTOAMUECKOE mocodue / B. A.
Kacesnos, U. I'. BnacoBa. —M. : [Ipoda

2 ®usuka. 10 ki1, Yriy0seHHslid ypoBeHsb : yueonuk / B.A. KacbsHoB. — 5-¢
u3., crepeotun. — M. @ [Ipoda

3 ®usuka. 11 k. YrnyOnenHssiii ypoBeHs : yueOHuk / B.A. KacbsHoB. — 5-¢

u3., crepeorurn. — M. :JIpoda

4. Vueonux: I' A Maxuwes , b.5.byxosues, H.H. Comckuii;noo

peo.H.A. llapdhenmuveson, Puzuxa 10 knacc: yueOHUK: 030866l U y21yOIeHHblU
yposru —M. :IIpoceewenue, 2020, H A. Ilaphenmvesa.Tempadws 0is 1abopamopHbix
pabom. Puzuxa 10.bazoewiul u yenyoiernHvild YPOBeHb

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
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1 http://nsportal.ru - cormanbHas ceTb paOOTHUKOB 0Opa30BaHUSI.

2 http://markx.narod.ru/pic/ - pusuka B mkose.

3 http://festival.1september.ru/articles/ - ¢pecTuBanp negarorundeckux uuei



«OTKPBITBIH YPOK».

4 http://www.fizika.ru/ - caiit qis yuanrtenei GU3MKH B UX YICHHUKOB.
5 http://www.physics.ru/ - matepuaisl Mo Gpusuke.

6 www . ege .edu.ru - uadopmarnmonnslit mopraia EI'D.

7 http :// school - collection . edu . ru/ - equnas xomnekmus IIOPoB



