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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpefaHero oOiiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanbHoil paboyedt nporpamMmbl BocniuTanus W KoHuenuuu
npenojaBanusi yueOHoro npeamera «dusuka» B 00pa3zoBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTebHbIE MPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATENbHOCTh U3YUEHUSI TEM U pa3/ielioB
y4eOHOr0o mpeaMeTa ¢ y4éTOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKM y4eOHOTO TMpOIEcCca, BO3PACTHBIX OCOOEHHOCTEH  00ywaroluxcs.
[Iporpamma no ¢Qusuke Aa€T OpeacTaBleHUWE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTerny OOYy4YeHHMs, BOCIUTAHUS W Pa3BUTUSA OOYUYAIOIIUXCS CpPEICTBAMU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd YyriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEAM30BATh
3a/1ayu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX CIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphIE HEOOXOAUMBI Ui TMPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (QU3MKKM Ha YpPOBHE CpeIHEro oOmero o0pa3oBaHUs: JIUYHOCTHEHIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIIHX
nmporpaMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha YIIyOJIEHHOM
yYpPOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00yUYeHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4YeHHs.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep W MOXKET ObITh
WCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UMX MPOTPAMM.

[Tporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO MHUIIMATHBY YYUTEIEH U
MPEIOCTaBISET BO3MOXKHOCTH JUJISl  peaU3allid  Pa3IUYHBIX METOJUYCCKUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCIOBHH
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKAHUS Kypca.

du3rka Kak Hayka O HamOoyiee OOMUX 3aKOHAX MPHUPOMABI, BHICTYIAs B
KauecTBe y4eOHOTO MPEIMEeTa B IIKOJIEC, BHOCUT CYIIECTBECHHBIA BKJIAJl B CUCTEMY



3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SBICHMM, M3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dusznueckoit reorpadueit U actpoHomwueil. Mcrmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUH B cpepe IHEPreTUKU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYeHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBaMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHHN MPUMEHSTh HAyYHBIH METOJ MMO3HAHUS
IIPY BBITIOJIHEHUH UMHU YYCOHBIX UCCIICTOBAHMIA.

B ocHOBY Kypca (pU3uKH Ha YpOBHE CpeHEr0 0011ero 00pa30oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PACCMATPUBATh KaK MIPUHLUIIBI €TI0 MOCTPOEHUSI.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEUW KypC SIBISETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
(dbopMHUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeanosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU TIpoOieMamu.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccMmaTpuBarOTCS Ha
ypOBHE OOIIMX MPEACTABICHU M COBPEMEHHBIE TEXHHUYECKHE YCTPONCTBA, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHMM IpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHU, a Takke 0O0CYXICHUS
npo6JieM pallMoOHAIBHOTO MPUPOIOIIOIH30BAHUS U SKOJIOIMUECKO 0€301acHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh MOCTPOEHO Ha
MPUHIMIAX CHCTEMHO-AEATENLHOCTHOTO moaxoaa. Jims ¢usuku peamuzamust 3TUX
MPUHIIMIIOB 0a3UpyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOIO SKCIIEPUMEHTA KaK
ITOCTOSTHHO JIeHCTBYrOIIero ¢akropa ydeOHoro mpomecca. s yriayOméHHOTro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuana, J1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI



J1Ba crioco0a peanuzauuy pU3nYecKoro NpakTukyma. B nmepBom ciiydyae npakTukym
npoBoauTcst 100 B koHie 10 u 11 kiaccoB, 1ubO MOCJE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJiaccoB. BTopoit crocod — 310 mHTerpamust padot
MPaKTUKyMa B CHCTEMY JIaDOpAaTOPHBIX padOT, KOTOpbIE MPOBOIATCA B MPOLECCE
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHMMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOPOE TPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKLHUH.

B nporpamme mno (@u3Mke cHUCTEMa YYEHUYECKOro HKCIEPUMEHTA,
1abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CcTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOLEecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTO
IUIAHUPOBAHUs W OcCHalleHus: kabuHeta Qusuku. [Ipu sToM oOecmneunBaercs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, MCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHKE yIeNsieTCs peleHUI0 PaCYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacu€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHON (PU3MUECKON MOJIEIBIO, MO3BOJISIONINE NTPUMEHSITh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HHTETPHUPYs
NpUMEHEHHEe 3HAaHUM U3 Pa3HbIX pa3zenoB. s kauecTBEHHBIX 3a7a4 IPUOPUTETOM
ABJIAIOTCS 3aJlaHusl Ha OOBACHEHHE/NpeNCcKa3aHue MPOTEKAHUsS (PU3HUYECKHUX
SBJICHUN M TIPOILIECCOB B OKPY’KAIOIEH >KU3HU, TpeOyrolue BhiOopa pusnyeckoi
MOJIENU JJI CUTYaIlM MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBu ¢ TpedoBanusmu GI'OC COO k MaTepruaabHO-TEXHUYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nuku yriyoJ€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA JOJKEH H3y4aThCS B YCJIOBHSX MPEIMETHOTO
kabuneta. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAMMOE JaOOpaTOpHOE
o0opyaoBaHUE JJIs BHITOJIHEHHSI YKa3aHHBIX B IPOrpamMMe 1Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaK)Ke JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MOPUHIIMIIOM MUHUMAJIBHOM JIOCTATOYHOCTH U OOECIEYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe o00OOpymoBaHWE IS YYECHHYECKUX MPAKTUUECKHX padboT
dbopMupyeTcst B BUE TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCA B PacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



WCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHpOBaHUE MHTEpECa U CTPEMIICHUS OOydaloIMUXCi K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popMuUpoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBSICHATH SIBICHUS C UCIOIb30BaHUEM (PU3HUECKHUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON NIeSITEIbHOCTH, CBA3AaHHBIX C (U3MKOW, MOATOTOBKAa K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efei 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero o0opa3oBaHus:

IpUOOPETeHNE CUCTEMBI 3HAHMM 00 OOUUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS [l OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAEC W IS MPUHATHAA MPAKTUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUECKOM
MOJIENIBIO, 3aJlay, IMOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/laHue (U3HUYECKOM
MOJIENIA, aJ€KBaTHOW YCIIOBHSM 3aJadyd, B TOM YHCIE 3aJad HHKEHEPHOIO
XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W INPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanudl  HHPOpMAIHH,
OIpEJENIEHMS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pa3BUTHE HHTEpeca K cpepam npodeccuoHanbHON AEITeIbHOCTH, CBA3aHHON
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrnyOnéHHbI YpOBEHB
u3yueHust yueOHoro nmnpenMera «®Pu3MKa» Ha YpPOBHE CpEeAHEro OOIIEero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCH, IUIAHUPYIOIIUMU TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢puszuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOLIETrO
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipeqmaraemeiii B mporpaMme Mo (U3MKE TMepeyeHb Ja0OpaTOpPHBIX U
MPaKTUYECKUX paldoT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTEIh JIEJaeT BHIOOP
npoBeAcHUsT J1abOpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBUAYaJTIBbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

Peanuzanus mpakThueckux W JIaOOpaTOpPHBIX  pabOT BO3MOXKHO C
UCIOJIb30BaHUeM LU]poBod  nabopartopun 10  (usuke (yueHumyeckas)(3
KOMILICKTA).

Kommuiekranus: OecnpoBOJHOW MYJIbTHAATYUK TI0 (¢u3uke ¢  6-10
BCTPOCHHBIMU JaT4MKaMHu (Iu(poOBOM JaTUYMK TEeMIEpaTypbl C JIUANa30HOM
u3Mepenuss He yxe ueM oT - 20 mo 120° C, mudpoBoii gaTdyuk aOCOIIOTHOTO
JaBJICHUSI C JAuana3oHoM u3MmepeHus He yxe dem ot 0 go 500 klla, matumk
MarHMTHOTO TMOJs C JAWana3oHOM H3MepeHusd He yxke dem oT -80 mo 80 mTm,

JaTYUK HAMPSDKEHHS ¢ TMara30HaMHu U3MEpPEHus He yxKe 4eM oT -2 10 +2 B;
ot -5 10 +5 B; ot -10 1o +10 B; ot -15 1o +15 B, naTumk Toka He yke 4eM ot -1 10
+1 A, gaT4MK akcelepoMeTp C MoKa3zaTelssMH He MeHee dem: =2 1; £4 m; +8 ).
OtnenwHbie yerpoiicTBa: USB ocrimiorpad He meHee 2 kanana, +/-100 B

Axceccyapsl: kabenb USB coennHUTENbHBIN, 3apsiTHOE YCTPOUCTBO € Kabesnem
miniUSB, USB Anantep Bluetooth 4.1 Low Energy.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hay4Hnslilt MeTOA NO3HAHUS IPUPOABIL.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MUYECKUX BEJIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas KUIKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @uU3nyecKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons u mecto ¢uzuku B GOpMUPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU TOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LKdpoBoil nadboparopueit mo ¢usuke. [Ipumepsl uzmepeHus
(du3MUecKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0o IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. JIBKeHHe Tena,
OpOLIEHHOT0 TMOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAHT€HIMAIBLHOE) U MOJTHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBUKEHHE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEPE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKHX XapPaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBUKEHUSI OTHOTO M TOTO K€ TeJa
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue nBUKeHNs Tela, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MNpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY [aJbHOCTBIO IOJIETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUO/ia 0OpalieHusi KOHUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HprotoHa. MHepumanbHble cuctemsl otcy€ra. [IpuHnun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJl
NOBEPXHOCTBHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [[BrkeHne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Keruiepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cumna TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koaddumment tpenus. Cuna conpoTUBICHUS NMPU ABMKCHUH TeJa B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHIKECHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenune aBmkeHUs Tell B MHEPLUAIbHBIX U HEMHEPLHUAIBHBIX CHUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM
MAacChl Tejla Ha €ro YCKOPEHHUE B MHEPLUAIbHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teyna. MOMEHT CHJIbl OTHOCUTENIBHO OCH BpaiieHus. [lnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEINIBHBIM KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpyrnpoBanue KpOHIITEHHOB U PACUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMmynbe cuilbl 1 U3BMEHEHHUE UMITYJIbCa Tela.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeICcTaBlIeHnEe PAOOTHI CHIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHMANbHbIE CUJbL. [loTeHIManbHas >SHEPruUs.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHnnansHas sHeprus tesna
B T'PaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe 1apa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUYECKAs] CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHWYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAHEHUS] MEXaHUYECKOU YHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHUE Ha KOHBbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenne MOLTHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUHU.

N3mepeHne KHNHETUYECKOM SHEPTUH TeJIa IO TOPMO3HOMY Iy TH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MeopUull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCcKOe MBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOro ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUU: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporiecco B
UJeaqbHOM Tra3e C IIOCTOSIHHBIM KOJIMYEeCTBOM BellecTBa. [ 'paduueckoe
MpeCcTaBlIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeTHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMUAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUCHUS BEJIMYMH, ONMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mojgens uaealbHOrO Ta3a B TEPMOJUHAMUKE — CHCTEMA YPaBHECHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMneparypsl. BelpaxkeHue 11 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€ATBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHast pabota B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
npoiiecca Ha pPV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JIyUYEHHUE.

KomunuectBo TtemnoThl. TemmoéMKoCTh Tena. YAeabHas U MOJISIpHAd
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maiiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér kommdecTBa TEIIOTHI mpu Temtonepenade. I[lonsatue o006
aauabaTHOM TIpoliecce.

[TepBriil 3aK0H TepMOUHAMUKU. BHYyTpeHHsIs1 sHEeprusd. Koan4ecTBo TEeI1oThI
u paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JJ1s1 PABHOBECHBIX ITPOIIECCOB: YePE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCOJIFOTHAsI TeMITeparypa.

BTopoii 3aK0H TEpMOJMHAMUKY J1JIsI HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0HOTO0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumanbsHoe 3Hauenune KIIJI. [ukm Kapno.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUTrareneil. TermaoBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIHIbHHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpaTOpHBIM JBUTATENM, MapoBas TypOWHA,
MOJy4YeHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3AIUs «TEIUIOBBIX» OTXOJO0B C
HCIIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OHOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPA0OTKHU «TCIIOBOM» M 3JIEKTPOIHSPTHH.

Jemoncmpauuu.

N3meneHne TeMnepaTyphl IpU aauadaTHICCKOM PaCIIPEHUH.

Bo3aymiaoe orauso.

CpaBHeHME yAETbHBIX TEINIOEMKOCTEH BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanne mpoiecca OCThIBAaHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u kKoHIeHcausl. Micnapenue u kunenue. Y aeibHas TeIioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00bEéMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT JaBJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmanmu TBEpHOro Tena. Pactsokenue u cxartue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacimpenie. AHTApMOHHU3M TETUIOBBIX KOJIeOaHWN YacTHIl BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PACIIMPEHUs TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprun B ha30BBIX MEPEX0/Iax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienud. JlaBiieHue moa UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHBIOTOHOBCKOM KHUJIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEM.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moayns FOwra.

HccnenoBanure 3aBUCUMOCTH Jedopmanuu  pe3ruHOBOro obpasma oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiioB. [IpOBOJHMKM, JUAJIEKTPUKU U MOJYINPOBOIHUKHU.
DNeMEeHTapHbBIN ANEKTPUUYECKUI 3apsij. 3aKOH COXPaHEHHUS AJIEKTPUUYECKOTO0 3apsia.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOuerit  3apsa.  Jluawwm
HAIPSKEHHOCTH AJIEKTPUUECKOTO 1oIsl. OQHOPOIHOE ANEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
NOTEHIMAJIOB [JIsl BJEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOrO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0bEéMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OecKOHEUHON TUIOCKOCTH. KapTuHbl JWHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

Konnencatop. DneKTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBruKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM DJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH IUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika v pa3psaaKa KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npakmukKym.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIyYEHUSI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEHUs) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixkenne U u 9J1C é.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE NUCTOUHUKA TOKA. 3aKOH Oma J1sl TOTHOM
(3aMKHYTOM) sJeKkTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. Koportkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3Mepenne cuiibl TOKa U HApsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBJIEHUSI TIPU MOCTOSTHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MEepeHus amnepMerpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LICIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
temneparypbl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS IUCCOLHALMS.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: Ta30paspsiHble
JIAMIIbl, JJICKTPOHHO-JIydeBasi TpyOKa, MOJIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TAJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTH 2JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0OTHOBAJIEGHTHOTO UOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CriocoObl u3MepeHus: PU3NYECKUX BEIIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX HU3MEPUTEITBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
(du3nuecknX BENWYWH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BHIOOp H3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce ocyiiecTBaseTcs
C YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMu MaTe€MaTHKH,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUppOBas 1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3alusl OUMOOPraHMYECKOro TOIUIMBA [JIsl  BBIPAaOOTKM  «TEIUIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHEe HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH M Ta30B, KUIKUE KPHUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHWUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3zoBaHue ABUKEHUN C UCIOJB30BAaHUEM MEXaHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHIUIMOHEP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. JiaekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeThKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBukeHus mydyka 3JIeKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB heppOMarHEeTHKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne 3JIEKTPOMAarHUTHOM UHAYKUMU. IIOoTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
MeYb, COJICHOU], 3alIUTa OT JIEKTPU3ALMUK TEJ MPU ABUKEHUU B MATHUTHOM MOJIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHME CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYeCcKoe OMUCAaHUE (3aKOH COXPAHEHUS] MEXAaHWUYECKON Hepruu). BuiBoja
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMILTUTYIaMHU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonaHncHas xpuBas. BnusHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUs MPEACTABICHUH 00 HICATBHOW MOJICIH MPY>KMHHOTO MasTHUKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenne mnepuoaa CBOOOJHBIX KOJEOAHUH HHUTSAHOTO M HPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BHIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYCHHE CUJIbI TOKA M HANpsOKEHUsS MpH pasiuyHoil (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepempadya M moTpediieHue
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTpONepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3J1IeKTpOMarHUTHOTO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXEHHUE, MpeloMJIeHUuE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U paclpoCcTpaHEHUE MTOTEPEYHBIX U MTPOOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKYyCTUUYECKHN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPEIOMIIEHUE,
nosispu3anys, tudpakius, nHTepdepeHIns.

OO6Hapy:xeHue nH(PaKpacHOTO U YIbTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonHEHOE paclpOoCTpaHEeHUE CBETA B OAHOPOAHOMN cpene. JIyd csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTenb npeaomiaeHus. IIocTOSIHCTBO 4acTOThI
CBETA U COOTHOIIEHUE IJIMH BOJIH IIPU IEPEX0E MOHOXPOMATUYECKOT'O CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpefaenbHblii yroa MojJHOrO0 BHYTPEHHETO
OTpa)KEHUS.

Cobuparomue 1 paccenBatroiue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U ONTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM M OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Paspemaromias crocoOHOCT. ['1a3 kak ontuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpuMmepsl Kinaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne YCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIYIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tonyyenue n3o0paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannLBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [IocTynaTel crienmanbHOM
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCAa U OHEPIUU  PEISATHUBUCTCKUX dacTUll (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenlenus: Buna. I'unoresa [Inanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro moBepxHocTh). OmbiTer [1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuit B Mukpomupe. COOTHOIIEHUSI HEONpPeneIEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHETo ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaHoi [Imanka Ha ocHOBe nccienoBanus horodddexra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. M3ny4yenue u noraoimieHue (GOTOHOB MPH MEPEXOJIE aTOMA C
OJIHOT'O YPOBHS SHEPTUU Ha JPYTroil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITbIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHeiyaToro cnekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PanunoaktuBHOCTh. Aunbda-pacnaj. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl anpa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozasl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YaCTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHudeckne yCTpOUCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: TO3UMETP, KaMmepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTOTpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKU [JIsi OOBSICHEHUS TMPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEA0BATEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B AlIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HebGa HEBOOPYNKEHHBIM TJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH NMPAKTHKYM.

Crioco6b1 m3MepeHust PU3NYECKUX BEIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX H
MU(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uIeHne U cucTeMaTU3alMsl COAEpPXKaHUS pa3iesioB Kypca «MexaHuKay,
«MonexynspHas pU3MKa U TEPMOAMHAMUKAY, « DNEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUH OTHOCHTENBbHOCTHY», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u acTpOHOMHUM B OSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib GU3NMUECKON Teoprur B POPMUPOBAHUM MPEACTABICHUIM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢puzuku yrayonéaHoro ypoBHs B 11 kinacce ocyiiecTBisieTcs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOACHUE, OSKCIEPUMEHT, MOJACIUPOBAaHUE, MOJelb, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBIECHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKECHUS B JKUBOW IPUPOJE, DKOJOTMYECKHME PHUCKHM IIpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIUIMUECKON PEeIETKH, CTIEKTPAJIbHBIN aHaIH3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alIe)KMd MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUTraTeNb SIKOOH, TeHepaTop NMEPEMEHHOI0 TOKA, MHAYKIMOHHAs IEYb,
JUHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anTeHHa, teiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHast Oarapesi, CIyTHUKOBBIE
NPUEMHUKY, siI€pHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e cOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJi€Ha POCCUHCKOro 00I1ECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, IPUCYIIETO (PU3NUYECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON NEeATEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JACTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBHM B OKPYXKAKOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCIIC/ICTBUN JEATEILHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUECH, KITFOYEBHIMH MOHSTHUSIMHA M METOJIAMH
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHusl, IPUMEHEHUIO PA3IUYHBIX METOIOB MTO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJIEJACTBEHHBIC CBSI3M W aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEJIEATEITbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/I€Th HABBIKAMHU MOJTy4eHUs UHPOpMaIUuK PU3NIECKOTO COAEPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWH(MOPMAIIMOHHBIX U KOMM YHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHWs B PA3NMYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMAaHAHON U MHIUBUYaIbHON
paboThI;

BbIOMpATh TEMATHUKy W METOJIbI COBMECTHBIX JAEHCTBUU C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpellesiTh POJIM ¢ YYETOM MHEHUN YYaCTHHKOB, 0OCYKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBISTH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH TO3HABATENLHYIO ACSITEIbHOCTh B 00J1aCTH
(GU3UKH U aCTPOHOMUHU, BBISBIATH MPOOJIEMBI, CTAaBUTh U ()OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH y4eOHOTO MTpeIMEeTa Ha OCHOBE JTUYHBIX MPEOUYTCHUL;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO W TPOSBICHUIO APYIUIIMU B 00JACTH
(Gu3UKHM, TOCTOSTHHO TOBBHINIATH CBOW 0Opa30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTH KOPPCKTHUBEI B ACATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BJIAJE€Th HAaBBIKAMU I[IO3HABaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

WCIIOJIb30BaTh MPUEMBI peIIeKCUU AJIsl OIIEHKH CUTYalllU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELIEHUS II0 HX
CHIDKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JIPYIMX IPU aHaIu3€ pPE3yIbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOimiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIECHCTBYETCS HYMOIMOHAIBHBIH WUHTEIUICKT, IIPEIITOTaratoIni
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMONIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEICHUE, CIMOCOOHOCTh AAalTHPOBATHCS K
AHMOIIMOHATBHBIM HU3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh IMOHUMATh AMOIIMOHAILHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMANIbHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBaTh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
pasperniaTb KOH(QIHKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K koniy oOyuenus B 10 knacce npeqMeTHbIE pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
AKOJIOTHYECKOM, COIMAIbHOM M OSTUYECKOM cdepax AessTeNbHOCTU
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
IPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol TEeOopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN 0 (U3HUUECKONW KApTUHE MUPA;

pasnuyarh ycIoBUs MPUMEHUMOCTH MOJIeNiel (U3HMUeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpLMAJIbHASI CUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TEIO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JABUKEHHUE, CBOOOJHOE MaJieHHe,
abcoyitoTHO ympyras jaedopmaivs, aOCONIOTHO YHNPYyroe U aOCOIIOTHO
HEYNpPYroe CTOJKHOBEHHUs, MOJEIM Ta3a, KUIAKOCTU U TBEPAOrO
(KpHCTAJUIMYECKOT0) TeJa, UACAIbHbIN ra3, TOUCYHBINH 3apsi]], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUs (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HU3UUYECKUX
3aKOHOB, TOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECChl U  SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBHXKEHMsSI, (OpMYyJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUI  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTE€MaTHYECKOE BbIPAYKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHHUMOCTH
du3nuecknx 3aKOHOB: TpeoOpa3zoBaHui [ammiesi, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpAHEHHS HUMIIYJbCA U MEXAaHUYECKOU
JHEPIruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aQHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (UBUKU U
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIJIOBOrO ABHXKEHUS M KOHILIEHTPAlUHMEH €ro
MOJIEKYJI, CBS3b TEMIIEpAaTypbl BELIECTBA CO CpEOHEH KHHETHUYECKON
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACATBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHUE
MengaeneeBa—Kianeiipona, mnEpBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTeMaTHYECKOE BEIPAKCHHUE 3aKOHOB, YKa3bIBaTh YCIOBHS TPUMEHUMOCTH
ypaBHeHUs MeHnneneeBa—KnaneiipoHa;

AQHAMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKCHHS W 3aKOHBI AJIEKTPOJWHAMUKH (3aKOH COXpaHEHUS
AIIEKTPUIECKOTO 3apsja, 3aKOH Kynona, MOTCHIIMAJIBHOCTh
ANEKTPOCTATUYCCKOTO TIOJSA, NPHHIMIT CYNCPIIO3UINHN DJIECKTPUICCKUX
noJiel, TPy 3TOM YKa3bIBas YCIIOBUS NMPUMEHMMOCTH 3akoHa KymoHa, a
TaK)Ke TPAKTUYCCKH BaXKHBIC COOTHOIICHUS: 3aKOHBI OMa Il ydacTka
Ienu W JUIS 3aMKHYTOH JJICKTpUYecKoi menwu, 3akoH Jxoynsa—Jlenna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

ONMKCHIBATh (DU3UYCCKUE TPOLECCHl WM SBJICHHS, HMCIOIb3YS BEIMYHHBI:
nepeMenieHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI TeJl, CHJIa,
MOMEHT CHJIBI, JITaBJICHUE, TOTCHIINAIbHAS YJHEPTUsl, KHHETHYECKas SHEPTHS,
MEXaHHYeCcKasi SHeprus, padoTa CHIIbI, IEHTPOCTPEMHUTEIFHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHJIa YOPYTOCTH, CHJIa TPCHHS, MOIIHOCTb, JHEPTHUs
B3aMMO/ICHCTBHS Tena ¢ 3eMIIEN BOJIM3H e€ MOBEPXHOCTH, SHEPTHUS YIIPYTOH
nedopMarvy MPYy>KUHBI, KOJMYECTBO TETUIOTHI, a0COJIFOTHASI TeMIIepaTypa
Tena, paboTa B TEPMOJWHAMHUKE, BHYTPEHHSS DSHEPrUS HICATBHOTO
OJIHOATOMHOTI'O Ta3a, paboTa MAEealbHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa, KII/| uneansHOro TEMJIOBOTO JABUTATENS; AJIEKTPUUYECKOE MOJIe,
HANPsDKEHHOCTD 3JIEKTPUYECKOTO TMOJIsI, HAMPSKEHHOCTD MOJS TOYEUHOTO
3aps/ia WM 3apsHKEHHOTO IIapa B BaKyyMe€ U B JIUAJIEKTPHUKE, MOTEHIIHAI
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOABUKYIIAS
CWJIa, CWJIa TOKa, HAMpsKEHHE, MOUTHOCTh TOKA, DJIEKTpHUYecKask EMKOCTh
IUIOCKOTO  KOHAEHCAaTopa,  COMpPOTHBIEHHWE  ydacTKa  Lemu  C
MOCIIEIOBATENIbHBIM M MapaJICIbHBIM COSTMHEHUEM PE3UCTOPOB, IHEPTHUS
AIIEKTPUUECKOTO OIS KOHACHCATOPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBICHUN:
MEXaHMYECKOe JBWKEHHUE, TEIUIOBOE [IBIDKCHHME YaCTHI[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrnapeHue,
KUATICHUE W KOH/ICHCAIVS, TUTABJIICHUE W KPUCTAILTU3AIINSI, HATIPABICHHOCTD
TEIUIONIepeayuu, dIEKTPU3ANMS TEJ, SKBUIIOTCHIIUAILHOCTh MMOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
JPYTOH ¢ UCTIOIB30BAHUEM MIPSMBIX H3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPENTHOCTE  W3MEpPEHWH, JeNarb BBIBOABI 10  pe3yibTaTam
MCCJICIOBAHMS,;



MPOBOJUThL KOCBEHHBIC H3MEPCHHsI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTENIHHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
MIPOBOJUTH OTBITHI TIO MPOBEPKE MPEIOKEHHON THUIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3HI;

coOJr01aTh MpaBmiia 0€30MacHOTO TPY/a MPH MTPOBEICHUH UCCIICTOBAHUN B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  MpakTUKymMa W Yy4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemarh pacuy€THBIE 3a7add C SBHO 33JaHHOW W HESABHO 3aJJaHHOM
¢u3nUecKol MOJICIbI0: HAa OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolleld TpeOOBaHUAM  3ajayw,
NPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U ITOCTYJIaThl (PU3HUSCKUX
TECOpUW TIPH HMCIOIH30BAHUM MAaTEMAaTHYECKHX METOJOB PEIICHHS 3ajad,
IIPOBOJUTH Pacu€Thl HA OCHOBAaHUHW UMEIOIINXCS JIAHHBIX, aHAJIM3UPOBATH
PE3yNIBTaThl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YYETOM TOTYyUYCHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATH JIOTHYECKYIO
IEMOYKY PacCyKJI€HUM ¢ OTIOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
MPUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNUCKHUX U 3apyO0eKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH 4YEJIOBEKA, CBS3aHHOW C (PU3NYECKUMH MPOIECCaMH, C
MO3UIUH PKOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH i JadbHEHUIIETO pPa3BUTHS YEIIOBEYECKOTO
00111eCTBa;

NPUMEHSTh Pa3udHbIe CIOCOOBI paboThl ¢ mHbOpMaIel (HU3NIECKOro
COIEepKaHUS C WCIOJIB30BAHMEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIH30BaTh COBPEMEHHBIC HWH()OpPMAIMOHHBIC



TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSBICHHUS Yy4eOHOU H
HAy4HO-TIOMYJISIPHOU MH(pOPMAIK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMaIMK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANM3UPOBATH  MOJYy4aeMyl0  HMH(OpPMAUUI0O M  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC yMEHUs
CaMOCTOSATEIBLHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIIOJHEHUS
POEKTHBIX U YUYEOHO-UCCIIEeI0BATENLCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUTAHUPOBATH PAOOTY TPYIIbI, PAlMOHAIBHO PACHPENEsATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBaeMO POOIEMBb;

NPOSIBIIATh MOTUBALIMIO K Oyaymieil mpodeccuoHaIbHON AESTENIBHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K xoniy oOyuenus B 11 knacce npeiMeTHbBIE pe3yIbTaThl HA YI1yOJIEHHOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PU3UKHU B SKOHOMUYECKOM, TEXHOJIOTUUECKOM, COITUATBHON
U ITHYECKOM cdepax AesTENbHOCTU YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOW Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUH B NMPAKTUUECKOU
JeSITEHHOCTH YeJOBeKa M JaJIbHEHIIIEeM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAUEHHE OIUCATEIBHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU W
IPOTHOCTUYECKOW (DYHKIUK (U3UYECKOW TEOPUHM — DJIEKTPOIUHAMHKH,
CIEIUATbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
buzudeckoir Teopur B (POPMHPOBAHMHU TPEACTABICHUN O (Pu3MUECcKOit
KapTUHE MHpa, MECTO (HU3NYECKOM KApTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUI O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (U3UUECKUX TEJ U MPOIIECCOB
(SIBJICHMIA): OJTHOPOIAHOE DIEKTPUYECKOE U OJHOPOJHOE MATHUTHOE TOJIA,
rapMOHUYECKHE KOJIeOaHWs, MaTeMaTHYECKUN MAasTHHUK, WJCaJbHBIN
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJIHBI, UjcabHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath yclIoBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TIOHMMATh BCEOOIMIA XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

AQHANMM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE TMPOIIECCHI M SBIICHUSA,
WCIIOJIB3YSI OCHOBHBIC TIOJIOKEHUS W 3aKOHBI JJIEKTPOJAWHAMHUKUA H
CIEIUATbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro  3apsiaa, cuwia Ammepa, cuia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKOMM, TmpaBwio  Jlenma, cBa3p  O/C
CAMOMHJIYKIIMM B OJEMEHTE JJICKTPUYECKOW IIEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, TTOCTYJIAThI CIICIIMAIBHON TEOPUH OTHOCUTEIBLHOCTH
OUHIITEHHA);

aQHAJIM3UPOBATH U OOBSACHITH KBAHTOBBIC MIPOLIECCHI U SIBJICHUS, UCIIONB3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uKuM  (ypaBHeHHME  DWHIITEWHa  AJid
dboTorddexTa, mepBhIif U BTOPOU MOCTYIAThl bopa, MPUHIIUIT COOTHOIIIEHUS
HeomnpenenéHHocted ['eiizeHOepra, 3akoHbI COXpaHEHHUsS 3apsA/lOBOTO U
MacCOBOI'O YHCEJI U SHEPTUU B SJICPHBIX PEAKIUAX, 3aKOH PATUOAKTUBHOTO
pacmnana);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
HaIPsHKEHHOCTD JIEKTPUYECKOTO TMOJIsl, MOTEHIIUAN YJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTb TOTEHIIMATIOB, SJCKTPOJBIKYIAs CHUIa, WHIYKIIUSI
MAarHuTHOTO TIOJIsI, MAarHUTHBIA TOTOK, CWiIa AMIiepa, UHIYKTUBHOCTb,
ANIEKTPOABMKYIINAS CHUJa CAMOWHIYKIIUM, DSHEPrUs MArHUTHOTO TOJIs
IIPOBOJIHUKA C TOKOM, PEIIITUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUsl, SHEPTUs
MOKOSI CBOOOTHOM YaCTHIIbI, PHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UHCIIO
U 3apA] sIpa, SHEPTUs CBA3U SA11pa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKAaHUA  (PUBUYECKUX  SIBJICHUM:
ANEKTPOMArHUTHAs! MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEpepeHIINs
BOJIH, Audpakuus, IJUCHEPCHs, TOJHOE BHYTPEHHEE OTpaKeHHE,
dboToanekTpuueckuii 3pdekt (hotorddexr), anbda- u 6eTa-pacnasl saep,
ramMmma-usiaydeHue saep, Gu3nuecKue MPUHIUIBI CIEKTPATBHOTO aHATN3a U
paboTHI J1a3epa;

ONpENENATh HANpABICHUE HWHAYKIIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJibl AmIriepa u cuibl JlopeHua;

CTPOUTH U300paKeHNE, CO37]aBaEMOE MIJIOCKUM 3€PKajIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATh €r0 XapaKTEPUCTUKH,

IPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE MOHSTHUS, TEOPUU H
3aKOHBI JIJII aHalm3a ¢ OOBSACHEHHS  (U3UYCCKHX IIPOIECCOB,
IPOUCXOIAIIMX B 3BE3/1AaX, B 3BE3AHBIX CHCTEMAX, B MEKraJlaKTHUUECKOUN
cpese; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
POBOANTh HWCCIEAOBAHHE 3aBUCUMOCTEH (PHU3MYECKUX BETWYMH C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUH, MpPU HSTOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBATH pe3yJIbTaThl MOJYYEHHOM  3aBHUCUMOCTH
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEpPEHU, JlelaTh  BBIBOJABI 1O  pe3yJibTaTam
HCCIIEIOBAHUS;



NPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;
MPOBOJUTD OTMBITHI 1O MPOBEPKE MPEIOKEHHON THIOTE3bI: TNIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAITH3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;
co0ro1aTh MpaBuiia 0€30NMacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa, MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENHHOCTH C HWCIOIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemats pacuy€THblE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndyeckoll MOJENbI0: HAa OCHOBAaHWW aHalIHW3a YCJIOBHUS BBIOWpATh
¢u3ndecKkue MOJENH, OTBEYAIOIUe TPeOOBaHUSAM 3a7add, MPUMEHSTH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAaThl (YU3MUECKUX TCOPH
NpU  WCIOJB30BAaHUHM MaTeMaTHYeCKUX METOJOB pEIICHUS  3ajad,
IPOBOJIUTH PacyEThl HA OCHOBAHUH WMEIOIUXCS JaHHBIX, aHATH3UPOBATh
PE3YNBTATHl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM TOTYYEHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHBIE 3aJaud, TpeOyroliue MpUMEHEHUs 3HaHWM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMK 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
MPUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAUTDH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKW, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEro0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PHM3MUYECKUMHU TNPOIECCaMH, C
MO3UIIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
OPUPOJOTIONBH30BAHUH, @ TaKKE Pa3yMHOM HCHOJb30BAHUM JOCTHKEHUMN
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTHS UYEJIOBEYECKOTO
00111eCTBa;

MIPUMEHSITh Pa3JIMuHbIE CIOCOOBI PadbOThl ¢ MHpoOpMauend (PU3NIECKOTrOo
COJEp)KaHUSI C HCIOJb30BAaHWEM COBPEMEHHBIX HMH()OPMAIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCHOJIb30BaTh COBPEMEHHBbIE HH()OPMALMOHHBIC
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Y4eOHOU H
Hay4HO-TIOMYJISIPHOW MH(OPMAIMH, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANM3UpPOBATH  MOJy4aeMyl0 HWH(MOpMAUI0O U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATH OpraHu3alMOHHbIE U NO03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIOJIHEHUS
POEKTHBIX U Y4EOHO-UCCIIeI0BATENbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIpPENesiTh AEsATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIIEHHE pacCMaTpUBaEMOl IPOOJIEMBI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIISL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Paznea 1. HAYYHBIM METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslii MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHblie cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepexo/Ibl
Hroro no paszneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 24 1




4.3 Toku B pa3nu4HBIX cpenax 6
Hroro no pazgeny 54
Pasnen 5. ®DUSHMUECKHWI MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E 1IoJ1e 14
1.2 DNeKTpOMarHUTHAasE MHIAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocnossl CTO 5 1
Htoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma 5

43 ®du3mMKa aTOMHOTO ]pa U 3J€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' TS TeTbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne n/m Tema ypoka KonrtpoJabHbie IIpakTuyeckue
Bcero
padoThI padoTsbI

®uzrka — pyHIaMeHTaJIbHas HayKa O
IpUpoJie

Hayunb1ii MeTO/1 MO3HAHUS U METOBI
uccneaoBaHus (GU3UIECKUX SIBJICHUN

DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 MMO3HaHUs MpupoIel. HabmoneHue u 1
9KCIIEPUMEHT B QU3UKE

4 Crioco06s1 m3MepeHus: GU3NIECKUX BETUYNH 1

AOGCOoIOTHAS M OTHOCHUTEIIbHAS
5 MOTPEITHOCTH U3MEpPEHUN (PU3NIECKUX 1
BEJIMYUH

MopenupoBanue B ¢pusuke. Posib 1 MecTo
¢bu3ukn B GOpMHUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IPAKTHYECKON
JEeSITEeNbHOCTH JIIOCH

MexaHuueckoe JBMKCHUE. Cucrema
orcyera. OTHOCHTEIIFHOCThE MEXaHHIECKOTO
JABUOKCHUA. HpﬂMaH n o6paTHa;1 3aJa4du
MCXaHUKHN

Paguyc-BekTop MaTepualbHOM TOUKH, €T0

MMpOCKOHUU HAa OCHU KOOPAUHAT. TpaeKTOpI/IH.




[Tepemenienue. Cxopocts. X mpoekiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOIIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JABUKEHUS

10

CrnosxeHne nepeMelieHuii 1 CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBm:xkeHne. MrHoBeHHast
CKOpoCTh. Yckopenue. [IpamoimHaeitnoe
JABUXKXCHUE C TOCTOSIHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JIBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe majieHne. Y CKopeHue
cBOOOHOTO MaJeHHs. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

14

JIBuKeHue Tena, OpoIIeHHOTO MO/ YTIIOM K
TOPU3OHTY

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPY)KHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. [lepuoa u yacroTa.
LleHTpOoCTpEeMHUTEIIBHOE 1 TIOJTHOE
yCKOpEHUe

16

KonTtponbHas padoTa o teme
"Kuuemartuka"

17

IlepseIif 3akoH HproToHa. MHEepnaibHbIe
cucremsl orcuéra. [Ipunuumn




OTHOCHUTEIBLHOCTH [ 'anmuies.
HewnnepuunanpHbie cUCTEMBI OTCYETA

Cuna. PaBHoselicTByro1as cuiia. Bropoit

18 3akoH HeroTona. Macca

19 Bzaumopeiicteue Ten. Tperunii 3akoH
Herorona

20 [Ipunnun cynepno3uruu cui. Pemenne
3a/1a4 Ha IpUMEHeHne 3aKkoHoB HeloToHa
3aKO0H BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh TPABUTALIMOHHON U
MHEPTHOMN MacChl

29 Cuna TsSKeCTH U yCKOpeHHe CBOOOHOTO
TaJIeHUS
JIBukeHne HeOeCHBIX Tel U UX

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpoCTh. 3akoHbl Kertepa

24 Cuna ynpyroctu. 3akon ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUsbl Cuil

25 TpeHus. [IBHKEHUE B KUIKOCTH M rase C
y4€TOM CHUJIIBI COTIPOTHUBIICHUS CPEJIBI

26 Hasnenue. ['mapocraTiyeckoe 1aBlIeHUE.
Cuna Apxumena
AGCOTIOTHO TBEpOE TEIO.

27 [TocTynarensHoe U BpamaTeabHOE
JBUKEHHUE TBEPJOrO Tesa

)8 MOMEHT CuiIbl OTHOCUTEIIBHO OCH

BpalllCHUA. IIneyo cuabl




29

CrnoxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TsxecTu Tena. YcinoBus
paBHOBECHS TBEPJOTO Teia. Bubl
paBHOBECHs

30

Pemmenue 3a1au

31

KonTtposnsHast padota no Teme "/[uHamuka.
Craruka TBepaoro tena'

32

NMnynbc MaTepHabHOW TOYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEPUAIIbHBIX TOYEK. Teopema o
JBUKEHHUH LIEHTPA Macc

33

I/IMHy.]'IBC CHUJIBI © U3MCHCHHC I/IMHYJ’IBC&
Tena. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeaktuBHOE nBIKEHUE

34

MoOMEHT uMIy/ibca MaTepUaIbHON TOUYKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B [IEHTPATbHBIX MOJISIX

35

Pemrenue 3agau

36

PaGora cuibl Ha MaJIOM U HA KOHEYHOM
nepemeleHuu. I'padguueckoe
npescTaBieHne paboThl CHUiIbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHanbHON TOUKH

38

IloTeHuManbHBIE M HEMOTEHIIMAIBHEIE
cunsl. IloTeHnanpHas SHEPrus. BTOpaSI
KOCMHYCCKast CKOPOCTb




TpeTBH KOCMHUUYCCKasA CKOPOCTh. CBs3b
paGOTH HCIIOTCHUHMAJIbHBIX CHUJI C

39 M3MEHEHHEM MEXaHHMYECKOW YHEPTUU
CHUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOHN SHEPrUun
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 YpaBHeHnue bepHyim st uaeanbHoOn
WKHUJKOCTH

41 KonTponsHas pabota o Teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"

Pa3BuTHe npenacraBieHui 0 Ipupoie

42 Ter1oThl. OcHOBHBIE NoJI0KeHUsI MKT.
Hudody3us. BpoyHoBckoe ABMKeHNE
CrpoeHue ra3000pa3HbIX, )KUJIKUX U

43 TBEPJIBIX TeN. XapaKTep IBHKCHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIeCTBa
Macca u pazMepsl MOJIEKYJT (AaTOMOB).

44 Komuuectso Bemtecrsa. [locrosauas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
IlIxama Ienbcus

46 Pemtenue 3amay

47 Wneanpuselii ras. ['a3oBble 3aKOHBI

48 VYpaBuenue MenneneeBa-Knanelipona.
Pemenue 3anau

49 AbGcomoTHas TeMieparypa. 3aKkoH

JlanbToHa




50

I/I30Hp0ueccm B NACaJIbHOM ras€ €
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe npeacraBieHne
M30TIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52

OcnoBHoe ypaBHenue MKT

53

Pemenne 3amau

54

CBs13b aOCOTIOTHON TEMIepaTyphbl
TEPMOJIUHAMHYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOHN SHEPrUue NOCTYNaTEeIbHOTO
TEIUIOBOTO JIBH)KEHUS €€ 4acTHUI]

55

O0001IEeHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
teMe "OcuoBslt MKT"

56

KonTtponsHas padota o reme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cuctema. 3alanue
BHEIHUX ycnoBui yist T/l cuctemsl.
Bremraue 1 BHyTpeHHUE TTapaMeETPBHI.
[Tapametpsl T/l crucTeMbl Kak cpeaHue
3HAYE€HUs BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOTIMYECKOM yYPOBHE

58

HyneBoe Hauano TepMoIuHaMUKH.
CamonpousBosibHas penakcauus T[]
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO

59

Moaens naeanbHOTO ra3a B
TepMOJAUHAMUKE. Y CIOBUS TPUMEHUMOCTH
3TOU MOJEIIN




60

YpaBuenue Meneneena-Kianelipona u
BBIpAXKEHUE I BHYTPEHHEN SHEPrUn

61

BeIpaxkenue 11 BHyTpEHHEN SJHEPrUn
OJIHOATOMHOTO HJICAJIBHOI'O Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brrancnenue paboThl o rpaduky mnpouecca
Ha pV-auarpamme

63

Tennonepenada kak croco0 M3MEHEHUS
BHyTpeHHell sHeprun T]] cucremsl 6e3
COBEPIUICHHS pabOTHI

64

KonBekuus, TEMIONpoOBOIHOCTD,
U3JTy4YEHHE

65

KommuectBo Temiorsl. TemnoéMKoOCTh Tea.
VY aenbHas ¥ MOJIIpHAS TETIIOEMKOCTH
BeIlleCTBA. Y IeJbHAs TEIJIOTa CTOPAHUSI
TOILIMBA

66

Pacuér xommyecTBa TEIUIOTHI Ipu
TEILIoIEpeaadec

67

[Tonsarue 06 anrabaTHOM TIpoIIEcCe.
[TepBblii 3aKOH TEPMOTUHAMHKI

68

KonudecTBo TemnoTel u paboTa Kak MepbI
U3MeHEeHus BHyTpeHHel snepruun T /1
CUCTEMBI

69

BTOpOfI 3aKOH TCpMOJUHAMHUKU IS
PAaBHOBCCHBIX U HCPABHOBCCHBIX




nporeccoB. HeoOparumMocTs mMpupoaHBIX
HpPOLIECCOB

70

[TpuHIUIIBI AEACTBUS TEIJIOBBIX MAIIWH.
KII

71

MaxkcumanibHoe 3HaueHue KITJ. [ukn
Kapuo

72

Pemenne 3amau

73

DKOIOTUYECKHE ACIIEKTEI HUCITOJIL30BaHUS
TENNIOBEIX JBHUTaTeleil. TennoBoe
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

74

Pemenue 3agau

75

O0001IeHne 1 cucTeEMaTU3aIHs 3HAHNUI 110
teme "Tepmonnnamuka. TermoBbie
MaIIuger"

76

KonTtponsHas padoTa o Teme
"Tepmoannamuka. TernaoBeie MalIuHbB"

77

[TapooOpa3zoBanre U KOHICHCAIIHSL.
Hcnapenue u kurnenue. Y aenbHas TEIIOTa
napooOpa3oBaHHs

78

Hacrrmennsie u HCHACBIIICHHBIC ITapPhI.
KadgecTBeHHas1 3aBUCUMOCTD INIOTHOCTH U
AaBJICHUA HACBIICHHOTI'O I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT
00BEMa HaCbIIICHHOTI'O I1apa. 3aBUCHUMOCTD
TEMIICPATYpPhl KUIICHHUA OT JAaBJICHUS B
KHUAKOCTHU

79

BrnaxHocTh Bo31yxa. AGCOMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh




80

Pemenue 3amau

81

Teépnoe Teno. Kpucrannmueckue u
amop(dHbIe Tera. AHU30TPOIHUS CBOMCTB
KpUCTAJIIIOB

82

[TnaBnenue u KpucTamau3anus. Y aenpHast
TerutoTa TuaBieHus. Cyomumanus

83

Hedbopmaruu TBEpAOTO Tena. PacTsxkenue
u cxarue. Cnsur. Monyns FOnra. Tlpenen

yapyrux nedopmarmii

84

TermmoBoe pacmmpeHue KUIKOCTEN U
TBép)IBIX TECII. AHFapMOHI/ISM TEIIJIOBBIX
KoJieOaHUi YacTHUIl BElIecTBa

85

[IpeoOpa3oBanue sHepruu B (GazoBbIX
nepexojax

86

VYpaBHeHUE TEIJIOBOTO OaslaHca

87

Pemmenue 3agau

88

[ToBepxHOCTHOE HaTshKeHUe. KanmuspHbie
siBJieHUs. J[aBieHre 1oy MCKpUBJIECHHOM
MMOBEPXHOCTHIO XHAKOCTH. Dopmyrna
Jlannaca

89

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble Iepexoabl"

90

KonTtponbHas padoTa o teme
"ArperatHble COCTOSIHHSI BEIIECTBA.
®dazoBble epexoap”

91

DnekTpu3anus Tei U e€ MpOosIBICHUS.
Dnektpuyeckuid 3apsia. /[Ba Buna




UEKTPUYECKUX 3apsAoB. [IpoBoHUKH,
JTUBJIEKTPUKHU U TOTYIPOBOJHUKI

DneMEeHTapHBIN ANEKTPUUYECKUI 3apsil.

92 3aKoH COXpaHEHUs IEKTPUIECKOTO 3apsiaa
93 B3aumoperictBue 3apsnoB. Toueunsie
3apsabl. 3akoH Kynona
94 Pemenne 3amau
95 Dnektpuyeckoe nose. Ero neiictBue Ha
AIEKTPUIECKUE 3aPSI/IbI
Hanpspk€HHOCTD 3JIEKTPHYECKOTO TIOJIS.
96 [IpoOnelif 3apsn. JIlunun HanpsHKEHHOCTH
ANEKTPUIECKOTO ToJis. OTHOPOTHOE
ANEKTPUIECKOE TOJIe
[ToTeHIMaTbHOCTH DJIEKTPOCTATUIECKOTO
97 1moJis. Pa3HOCTh MOTEHIIHANIOB U
HaIpsDKEHUE
[TorenuumansHas SHEpTHS 3apsaaa B
98 ANEKTpPOCTaTUUeCKOM MoJie. [loTennman
ANEKTPOCTATUYECKOTO TTOJIS
CBs13b HANPSDKEHHOCTH TIOJISI U PA3HOCTH
99 MMOTEHITUAJIOB JIJISl AJIEKTPOCTATUYECKOTO
MOJIS
100 [IpuHIMT Cyneprno3uIuu IEKTPUUECKUX
nojaeu
101 Pemenue 3amau
102 [Tone Toueunoro 3apsiaa. [lone paBHOMEpHO

3apsHKEHHON cdepsl




[Tone paBHOMEPHO 3apsSKEHHOTO 110

103 00bEéMy mapa. [Tone paBHOMEpPHO
3apsHKEHHONW OECKOHEUHOM TIIOCKOCTH

104 [TpoBOTHUKH B DIIEKTPOCTATUICCKOM IIOJIC.
Ycnosue paBHOBECHUS 3apsA10B

105 JIVDIIEKTPUKY ¥ TIOTYIIPOBOIHHUKH B
ANEKTPOCTATHYECKOM II0JIC
Konpnencarop. DnekTpoéMKOCTh

106 KOHJICHCATOpa. DIEKTPOEMKOCTH TUIOCKOTO
KOHJICHCAaTOpa

107 [TapannensHOE COeTMHEHHE KOHIEHCATOPOB

108 ITocnenoBaTensHOE COeTMHEHIE
KOHJICHCAaTOPOB

109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa

110 Pemtenue 3amay

111 JIBr>keHue 3apsSKEHHOW YaCTUIIbI B
OJIHOPOJHOM DJIEKTPUUECKOM TOJIe

112 Pemtenue 3amay

113 O06o01enre 1 cucTeMaTr3arys 3HaHUH 110
Teme "DrnekTpudeckoe mnosie"

114 KounTtponbHas paborta no teme
"OnexkTpuueckoe mnojue"
Cuina Ttoka. [TocTossHHBIN TOK. Y ClI0BUS

115 CYILIECTBOBAHUS MOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

116 Wcrounnku Toka. Hanpsbkenne n 9/1C

117 3akoH OMa [uid ydacTka [enu.

QHCKTpI/I‘-IeCKOC COIIPOTUBJICHUC




3aBUCUMOCTb COIIPOTUBIICHUS

118 OJIHOPOJIHOTO MPOBOJIHUKA OT €r0 JUIMHBI U 1
TIONIA/IHA MTOTICPEYHOTO CEUCHUS

119 YaenpHOE COPOTUBIICHHUE BEIIECTBA. 1
Pemenne 3amau

120 [TocnenoBarensHOE, TApaLICTBHOE, 1
CMEIIAHHOE COCAMHCHHE TTPOBOIHUKOB

121 Pacuér pa3BeTBIIEHHBIX DJIEKTPHUSCKUAX 1
ueneii. [IpaBuna Kupxroda

122 Pemrenue 3amay 1

123 PaGora snexTpuyeckoro Toka. 3aKoH 1
Hxoyna —Jlenna

124 Pemenne 3amau 1
MOTTHOCTD JEKTPUIECKOTO TOKA.

125 TemnoBass MOIITHOCTh, BhIIEIIICMAsT Ha 1
pesuctrope

126 Pemtenue 3amay 1

127 OJIC 1 BHyTpEeHHEE CONTPOTUBIICHUE 1
HCTOYHHKA TOKA

128 3akon OMa 11 MOJTHOM (3aMKHYTOM ) 1
ANEKTPUYECKOM IIeTH

129 Pemtenue 3amay 1

130 MOLIHOCTh UCTOYHUKA TOKA 1

131 KopoTkoe 3aMbikanne 1

132 KonneHcarop B 11enu NOCTOSIHHOTO TOKa 1

133 Pemenue 3amau 1




Pemrenne 3agau o reme "TlocToSIHHBIH

134 . "
ANEKTPUUECKUIN TOK

135 Pemrenue 3agau o reme "[locTostHHBIM
ANEKTPUIECKUHN TOK"

136 Pemrenue 3agau o reme "[locTostHHBIM
AIEKTPUIECKUHN TOK"

137 O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teme "[1oCTOSIHHBIHN 1eKTpuyecKuit ToK"

138 KonTtponsHas padoTa o teme
"[ToCTOSHHBIN 3JIEKTPUYECKHUI TOK"
DneKTpruYecKas MPOBOJUMOCTh Pa3JIMUHBIX

139 BEIIECTB. DJIEKTPUICCKHUI TOK B METaJlJIaX.
CBepXnpoBOAMMOCTh
DIIEKTPUYECKHUI TOK B paCTBOpax u

140 pacriaBax 3JeKTPOJIUTOB. 3aKOHBI
®dapages 1S AIEKTPOIn3a

141 DNeKTpUYeCKUid TOK B razax. [lmasma

142 DIIEKTPUYECKUI TOK B BaKyyMe.
Bakyymubie npu0Oopbl

143 DIEKTPUYECKUNA TOK B MOJTYITPOBOTHUKAX

144 [TonynpoBOAHUKOBBIE TPUOOPHI
Ou3nyecKuil MPaKTUKyM 10 TEME
"N3mepeHue CUIlbl TOKA U HAMPSKEHUS B

145 L[ENU TOCTOSTHHOTO TOKA MPY OMOIIH

aHAJIOTOBBIX U LIU(POBBIX U3MEPUTENBHBIX
npubopoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueii no ¢usuke. [pumepsr




U3MEepeHus (PU3NUECKUX BEJTHUUH MPH
MIOMOIIY KOMIIbIOTEPHBIX AATYUKOB"

146

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3yueHrie HepaBHOMEPHOTO JIBUKEHUS C
LIEJIBIO ONPEAEIICHUS MTHOBEHHOM
ckopoctH"

147

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHust Ipu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBMKEHWH 110 HAKJIOHHOM MI0CKOCTH'" HMIIH
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH MPU PAaBHOYCKOPEHHOM
NBYKEHNH"

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yckopeHusi CBOOOHOTO
nagenus” win "M3ydeHue IBrKeHus Tena,
OpOIIEHHOTO TOPU3OHTAIBHO"

149

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyenune NBUKEHUS TeJla M0 OKPY>KHOCTH
C MTOCTOSIHHOM 1O MOJTYJIFO CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHrs KOHUYEeCKOrO MasiTHUKA OT €ro
napameTpoB"

150

dusnueckuil NpakTUKYM 10 TeMe
"U3mepeHue paBHOAECUCTBYIOLIEH CUJIBI
IIPU JBIKEHUH OpycKa IO HAaKJIOHHOU
miockoctu" nimm "IIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JIBIKEHUs Opycka




10 HAKJIOHHOW IJIOCKOCTH Ha 33JJaHHOE
paccTosiHUE OT €ro Macchl"

151

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HNccnenoBanue 3aBUCUMOCTH CUJT
YIPYroCTH, BOZHUKAIOIIUX B IPYKUHE U
pe3nHOBOM 00pasiie, oT ux aedopmanuu’
nin "M3yuenne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuit 610K"

152

®u3N4eCKUi IPAKTUKYM IO TEME
"N3mepenue ko3puirieHTa TpeHus mno
BEJIMYMHE YIIIOBOTO KOAPPHUIIEHTA
3asucumoctu Frp(N)" nnu "Hccnenosanue
JBYDKEHUS OpycKa 110 HAKJIOHHOM
IUIOCKOCTHU C NTEPEMEHHBIM

ko3 durmentom tpenus" unu "N3yuenue
JIBU>KEHUS Tpy3a Ha Bajly ¢ TpeHuem'"

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue yciaoBHUl paBHOBECHS
TBEPAOTO TeJa, UMEIOIIEr0 OCh BpaleHus "
uinu "KoHCTpyupoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" unu "U3yuenue
YCTOWYMBOCTHU TBEPJIOTO TEJa, UMEIOIIETO
IJI0I[a b OTIOPHI"

154

dusnueckuil NpakTUKYM 10 TeEMe
"N3mMepenune ummynbca Tena 1no
TOpMO3HOMY IIyTu" niu "M3mepenue cuiisl
TATH, CKOPOCTH MOJIEJH JIEKTPOMOOMIIS U
MOIIHOCTH cuibl TAru" win "CpaBHEHHE




WU3MEHEHHUS UMITYJIbCa TeJIa C UMITYJIbCOM
cwibl" nnu "HccnenoBanue coxpaHeHUs]
HMITYJIbCA MIPU YIPYTOM B3aUMOJICHCTBUH"
nin "M3MepeHne KHHETUYECKON SHEprun
TeJa 1o TOPMO3HOMY IyTH"

155

PuU3NYECKU IPAKTUKYM 110 TEME
"N3ydyeHne u30TepMUUECKOro Ipoiecca
(peKOMEHJJ0BAHO HCIOJIb30BaHHUE
uudposoit nadoparopun)" unu "NUsyuenue
130X0pHOTro mnpouecca” nin "N3yuenue
n3obapHoro mportecca” wim "IIpoepka
ypaBHEHUS COCTOSIHUSA"

156

®u3NYEeCKU NIPAKTUKYM IO TEME
"NU3mepenue yaeabHOl TEMI0EMKOCTH" WIIH
"HccnenoBanue npoliecca OCTbIBaHUS
BemecTBa" win "MccnenoBanue
aguabatHoro mporecca" unu "M3yuenue
B3aMMOCBSI3U PHEPTUU MEXKMOJIEKYIIPHOTO
B3aMMOJICICTBUS U TEMIIEPATYPhl KUIICHUS
JKUIKocTen"

157

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHne 3akOHOMEPHOCTEN UCTIapEHUs
xuakocrei" wim "M3mepenue ynenbHoU
TEIJIOTHI I1aBJIeHus baa" win "N3yyenue
CBOMCTB HACBIIIIEHHBIX TapoB" WU
"N3mepenne aOCOMOTHOMN BIaXKHOCTH
BO3/1yXa U OLIEHKa Macchl [1apoB B
nomenienun". Mzamepenue korpduureHTta
MMOBEPXHOCTHOT'O HATSKEHUS




158

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"HabmtoieHue npeBpaIieHust SHEPTuu
3apsKEHHOT0 KOHAEHCATOPa B SHEPTHI0
u3nyyeHus ceroauona’ unum "Msydyenue
IIPOTEKAHUs TOKA B LIETIH, COAEPKAILEH
koHaeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHIMANIOB (HANPSLKEHUS) TIpU
MIOCJIEJOBATEILHOM COE€IMHEHUU
KOHJIEeHCaTopoB"

159

@uU3NYECKU IPAKTUKYM I10 TEME
"HccneqoBanre CMENIAHHOTO COEINHEHMUS
pe3ucropoB' win "M3MepeHue yieapHoro
CONIPOTHUBIICHHUS IPOBOJHUKOB" HIIN
"HccmenqoBanne 3aBUCUMOCTH CHJIBI TOKA OT
HanpsHKEHUs! 1715 JTaMIIbl HaKalliBaHUA'"

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmnronenue anektponusa" nim
"U3mepenue 3apsiia 0THOBAICHTHOTO
noHa" v "UccnenoBanue 3aBUCUMOCTH
COTIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJIbT-
aMIIEpPHOM XapaKTEePUCTUKHU auojaa"

161

PesepBusiit ypok. O600mIeHE U
CUCTEeMaTH3allMsl 3HAaHHI 110 TeMe
"Kunemaruka"

162

PesepBHriit ypok. O600mIeHEe 1
CUCTeMaTH3all¥sl 3HAHHIA 110 TeMe
"lmnamuka"




163

PesepBHeiii ypok. O600IIeHNE 1
cucreMarusanus 3HaHui mo teme "Cratuka
TBEpJ0TO Tea"

164

PesepBHeIit ypok. O600IICHNE 1
CUCTEMaTH3aIus 3HAHUM 110 TeMe ""3aKOHbI
COXPAaHEHHUS B MEXaHUKe"

165

PesepBubiit ypok. O60011eHIE 1
cucTeMaTtu3anus 3HaHui 1o TeMe "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOU Teopun"

166

Peseprubrit ypok. O6001IeHNE 1
CHCTEMAaTHU3alUs 3HaHUH 110 TEME
"TepmoanHamuka. TernaoBeie MalIuHb"

167

Peseprubrit ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHUH 110 TeMe
"ArperatHbie COCTOSIHUS BEILIECTBA.
®dazoBbIe Iepexoabl"”

168

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"Dnekrpuueckoe nosie"

169

PeseprubIit ypok. O6001IeHNE U
cUCTeMaTH3allus 3HaHUM 110 TeMe
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

170

PesepBuslit ypok. O600mIeHE U
cucreMaru3anus 3Haguii mo reme "Toku B
pasnu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThbI pecypest
B3anmMoielicTBrE MOCTOSTHHBIX MAarHUTOB
1 U MIPOBOJIHUKOB C TOKOM. MarautHoe 1
nosie. ['unore3a Ammnepa
Bekrop marautHOM mHAyKIuu. [IpuHmn
2 CYNEPHO3UIIMYA MATHUTHBIX ToJIeH. JInnnun 1
MAarHUTHOW MHIYKIIUH
3 MarsuTHoO€ T0JIe TPOBOTHHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb
5 Pemtenue 3amay 1
6 [Ipumenenne 3akoHa Amrepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HanrpaBJICHUE U
7 MOJyJb. JIBUXKEHUE 3apsSKEHHON YaCTHILIbI 1
B OJJHOPOJAHOM MAarHUTHOM IIOJIE
Pemenue 3amau
Pabota cunbl Jlopenna
10 Pewtenue 3amay
1 MarsuTHO€ 1oJie B BEILIECTBE. 1
deppoMarHeTuKHy, napa- U InaMarHeTuKu
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1

[Tpumenenue heppoMarHeTHKOB




Pemrenne 3agau mo reme "Marauraoe

13 "
moJie

14 Pemenne 3amau no reme "MarautHoe
moJie"

15 SIBneHune AMeKTPOMArHUTHON MHAYKIIHH.
[ToTok BekTOpa MarHUTHOM MHAYKLIMHU

16 OC unayKIMu

17 3aKOH AMEKTPOMATrHUTHON UHIAYKIIUH
®dapanes

18 Buxpesoe anekrpuueckoe mose. Toku
dyko

19 OJIC uHAYKINH B ABMOKYIITHXCS
MIPOBOTHUKAX

20 Pemtenue 3amay

21 [IpaBuso Jlenma

99 NupyktuBHOCTh. Karymika
WHAYKTUBHOCTH B LIEMIH MMOCTOSIHHOTO TOKA

23 SBnenne camounaykiuu. IJ1C
CaMOMHAYKIINHU

24 DHeprusi MarHUTHOTO TOJISI KATYIIKU C
TOKOM. DJIEKTPOMarHMuTHOE T0Jie

25 Pemtenue 3amay

26 O0001Ienre ¥ cucTeMaTH3aIis 3HAHUH 110
TeMe "DnexkTpoauHaMuKa"

97 KonTponsHas pabota o Teme

"OnexTpoauHamuka"




KonebarenvHas cucrema. CBoOOIHBIE

28 konebanus. ['apmMoHHUYecKre KoJIeOaHwst

29 KunemaTtnueckoe u JMHaAMHYECKOE
OTIMICAaHUE KOJICOATCIIbHBIX JBUKCHHM
DHepreTudeckoe onucanue. BeiBos
JTUHAMUAYECKOTO OTUCAHUS

30 TrapMOHUYECKHUX KOJICOAaHUH U3 HX
SHEPTreTUUECKOTO M KHHEMAaTUYECKOTO
OTIMCAHUS

31 Ammunrynaa u $asa konedanui
[lepuon u yactora kosiebanuii. [lepros
MAaJIBIX CBOOOIHBIX KOJIEOAaHUHI

32 MaTeMaTH4ecKkoro mastHuka. [lepuos
CBOOOTHBIX KOJIEOAaHUH TTPY)KUHHOTO
MasiTHUKa

33 3aryxatoniue KojeOanus. BeIHyXIeHHbIC
kosebanus. Pezonanc

34 ABTOKOJICOAHUS

35 Pemtenue 3amay
Ypok-koHpepenus "MexaHnuecKue

36 KoJieOaHus B My3bIKaJIbHBIX
HHCTpyMeHTax"

37 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
TeMe "MexaHudeckue Koieoanus"

38 DNeKTPOMAarHUTHBIE KOJICOaHHUS.

KonebarenbHbIi KOHTYD




®opmyna Tomcona. CBsi3b aMIUTATYAbI

39 3apsia KOHJIEHCATOPa C aMIUTUTYAON CHITBI
TOKa B KOJICOATEIILHOM KOHTYpE

40 3aK0H COXpaHCHHSI SHEPTHUU B UACATHHOM
KoJ1e0aTeIbHOM KOHTYpE
3aTyxarolne MEeKTPOMarHuTHbIE

41 KoJiebaHus. BeiHyX1eHHBIC
AJIEKTPOMATrHUTHBIC KOJICOAHUS

42 [Iepemennslit TOK. Pe3ucrop u
KOHJICHCATOP B IIENTA IEPEMEHHOTO TOKa

43 Karyika HHIyKTHBHOCTH B TIETTH
MIEPEMEHHOTO TOKa

44 3akoH Oma JyIs SIEKTPUUYCSCKOM Iern
MEPEMEHHOTO TOKa
MOoIIHOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUCHNE
CHWJIBI TOKA U HAIIPSDKEHUS

46 Pe3onaHc B 2yIeKTpUUECKOM HEeTTH

47 Pemtenue 3amay
WneansHbIif Tpancopmarop.

48 [IpousBoicTBO, HIEpeaya U NOTpeOICHHE
ANEKTPUYECKOH SHEPTUn
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektpolaneprun. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUHU B
MOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenue 3amau




O00011IeHME U CUCTEMATU3ALMS 3HAHUM IO

52 " |
TeMe "DIeKTPOMArHUTHbIE KOJICOaHUs

53 Mexanudeckue BOJIHbI. XapaKTepUCTUKH
MEXaHUYECKUX BOJIH

o4 CBoiiCTBa MEXaHHMYECKUX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Wndpas3syk u ynapTpassyk. Lllymosoe
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl

S7 Pemrenne 3anau

58 DJIEKTpPOMAarHuTHbHIE BOJIHBI. M3myyeHue
ANEKTPOMArHUTHBIX BOJIH

59 DHeprus AMEKTPOMArHUTHBIX BOJIH.
CBoOICTBA AIIEKTPOMAarHUTHBIX BOJIH
[Ikana 37eKTpOMarHUTHBIX BOJIH.

60 [IpuMeHeHne >EeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.

61 Pannonokamus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKaIOIIEeH Cpe/ibl

62 KounTponbnas pabora o teme
"Konebanus u BoJHBI"

63 Caet. 3aKOH NPSAMOJIMHENHOTO
pacnpoCcTpaHeHus CBETa

64 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHENHOTO PACIPOCTPAHEHHSI CBETA

65 Ortpaxenue cseta. [1nockoe 3epkaino.

Coepuueckoe 3epKkao




Pemenne 3aa4 Ha IPUMCHCHHEC 3aKOHOB

06 OTpa’KeHHsI U IPEIOMIICHUS CBETa
[Ipenmomnenne cBera. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN IMOKA3aTENb

67 npenomiienus. [lonHoe BHyTpeHHEee
oTpakeHue. [IpenenbHbIi yroJ nojaHoro
BHYTPEHHETO OTPAKCHUS

68 Xon yder B mpusMe. Jlucnepceus cera.
CrnoxHblii cocTaB 6enoro ceera. et

69 JInn3el. DOKYCHOE PaCCTOSIHUE U
OTITUYECKAs CHJIA JINH3BI

70 [TocTpoenue n3o0pakeHui B INH3aX U UX
CUCTEMAax. YBEINYECHHE JINH3bI
Pemenue 3a1ay Ha mocTpoeHue

71 n300pakeHUH, TOTy4aeMbIX C TIOMOIIIBIO
JIUH3

72 I'na3 kak ontuyeckas cucreMa

73 Pemenue 3agau. [Ipenensl npuMeHMMOCTH
r€OMETPUYECKON ONTUKH

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS

75 Jlucniepcus cBera

76 HNurepdepennus creta

77 KorepeHnTHbie HCTOUHUKHU. Y CIIOBUS
HaOII0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenune uHTEpHepeHINN

80 Hudpaxius ceera




Hudpaxuonnas pemeérka. Y cioBue

81 HaOJIO/ICHUS TJIABHBIX MAKCHUMYMOB

82 Pemenue 3amau

83 [ToriepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

84 Pemenue 3amau

85 CBeToBbI€ SIBIIEHUS B IPUPO/IE

86 O06o00meHre 1 cHCTEMAaTH3alKs 3HAHUHT 110
teMe "Ontuka"

87 KonTponbhas pabota o Teme «OnTuka
I'paHUIBI MPUMEHIUMOCTH KJTACCHYICCKOM

88 MEXaHHUKH. 3aKOHBI AJICKTPOIHHAMUKH 1
TIPUHIIAIT OTHOCUTEIIEHOCTH

89 [ToctynaTel cnennaibHON TEOPUH
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI.
[IpeobOpazoBanus Jlopenna. YcioBue

90 NpUIMHHOCTH. OTHOCHUTEIBLHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHH
W COKpaIleHUE JJINHbI

o1 DHeprus U UMIYIbC PEISITUBUCTCKOM
YaCTHUIIBI
CBsi3b Macchl € YJHEPTHEH U UMITYJILCOM

92 PENATUBUCTCKOM YaCTUIIBI. DHEPTHS
IMOKOS

93 PaBHOBecHOE TemIOBOE U3TyYEHUE

94 3akoH cMmenieHus Buna

95 I'unote3a M. IInanka o kBaHTaXx. ®OTOHEI




96

DHeprus U UMITyIbC GOToOHA

®otoadpdext. Onpitol A. I'. Ctonerosa.

o 3akonb! hoTodhdhekTa
VYpaBHeHnue DUHIITEHA 1151

98 dotorddekra. "KpacHas rpanumna"
doTorddekra

99 Jasnenue cera. Onbitel [1. H. JIeOeneBa

100 BoJsiHOBBIE CBOIICTBA YaCcTHIL
Bounnsl e bpoiins. JlnmuHa BOJHBI 1€

101 Bpoiins u pazmeps! 00671aCcTH JOKATH3AUN
JIBHOKYIIEHCS] YaCTHUIIbI

102 KopryckysipHO-BOTHOBOM Tyalin3m

103 Judpakuus >1eKTpOHOB Ha KPUCTALIaxX
Crnenunduka u3MepeHui B MUKPOMUPE.

104 CooTHoI1IeHHs HEOTIpeACTIEHHOCTEH
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenne pacy€THbIX 3a1a4
KontponbHas padoTa mo temam: "OCHOBBI

107 CTQO", "KopmycKysipHO-BOJIHOBOM
nyanuszm"
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS

108 atoma. [ltanerapHas Mozenb atoma
Pezepdopna

109 IToctynarel bopa

110 Buner ciektpoB. CiekTp ypoBHEN

OHCEPTUH aToOMa BOAOPOda




111

CnoHTaHHOC B BBIHYXJICHHOC U3JIYYCHHUC
CBCTa

112

Jlazep

113

Hyxnonnas mozens siipa ['eiizenOepra-
HBanenko. 3aps u MacCOBOE YMCIIO sAJpa.
M3oTonel. PannoakTuBHOCTE

114

3aKoH paJMo0aKTUBHOTO pacraja.
CBolicTBa HOHU3UPYIOLIETO U3ITyYEHUS.
BnusiHue pagnoakTUBHOCTH Ha KUBbIE
opranusmsl. [lozumerpus

115

OHeprus CBs3U HyKJIOHOB B siJIpe.
Anepubie cunbl. JledekT Macchl sapa.
SAnepHble peakuuu. SnepHpie peakTOpHl.
IIpo6aemsl ynpaBisieMoro TepMosiIEpHOrO
CHUHTE3a. DKOJIOTHYECKUE aCTIEKThI
Pa3BUTHSA AJEPHON SHEPTETUKH

116

MeTopl perucTpaly U UCCIeI0BaHMS
AJIEeMEHTaPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHbl, ME30HBI U JICITOHBI.
[Ipencrasnenue o CtangapTHON MOJEIH.
KBapk-riirooHHass MOJIeb aJJpOHOB

117

®duzuka 3a npenenamu CTaHaapTHOU
mojenu. TémHast marepust U TEMHas
sHeprus. EnnHCcTBO (hU3ndecKoit KapTHHBI
MHpa

118

OTansl Pa3BUTHA aCTPOHOMMUHU. 3HadeHue
ACTPOHOMHHU




119

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
00BsICHEHUS IPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeTOIbl aCTPOHOMUYECKUX
HCCIEIOBAaHUN

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIBI,
panmoTesnecKoIbl, BHeaTMoc(epHas
aCTPOHOMHS

121

Bun 3Bé€3anoro He6a. Co3Be3ausi, spKue
3Bé3)II)I, IIJTAHEThI, UX BUIUMOC IBUKCHUC

122

Comneynas cucrema. Comaite. CoHeuHast
aKTUBHOCTb. McTounuk sneprun CosHua u
3BE3]

123

3BE3/TbI, UX OCHOBHbBIE XapaKTEPUCTHKHU.
Juarpamma "crnieKkTpanabHbIN Ki1acc —
CBETUMOCTB"

124

3Be3 bl TIIaBHOM OCIEA0BATEILHOCTH

125

Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE MPEJICTABICHUS O
MPOUCXO0XACHUHU U 3BOJIIOIMK CoJIHIIA U
3BE3. DTallbl )KU3HU 3BE3]

126

Muneunsiii [lyre — Hama ["anaktuka.
Tunel ranakTuk. YEpHBIE ABIPHI B SIpaAX
rajaKkTUK

127

Bcenennas. Pacmiupenne BeeneHHoM.
3akoH Xa06ma. Teopus bosbiioro B3pbIBa.
PenukroBoe u3nyyeHue

128

MacmraGHast cTpykTypa Beenennoit.
MeraraiakTuka




129

Hepeménnbie mpoOieMbl acCTpOHOMUU

130

Du3N4EeCKUH IIPAKTUKYM 110 TEME
"UccnemoBanue MarHiTHOTO ITOJIS
MOCTOSIHHBIX MAarHUTOB" MJIK
"UccnenoBaHue CBOMCTB
tbeppomaraernkoB" wiu "UccnenoBanue
JCHCTBUS TIOCTOSIHHOTO MarHuTa Ha paMKy
¢ TokoM"

131

®uU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue cuisl Amriepa" uim
"N3ydyeHne 3aBUCUMOCTHU CHIIBI AMIiepa OT
cuibl Toka" i "OnpeneneHue
MarHUTHOM MHIYKIIMH Ha OCHOBE
u3MepeHus cuibsl Ammepa"

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUA
AJIEKTPOMArHUTHON MHIYKIHUH'" WIIH
"OnpenesieHue UHIYKIIMA BUXPEBOTO
MarHuTHOTO MmoJs"

133

DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBaHnue siBJICHUS CAMOMHIYKIUM"
win "COopka MOAENHU 3EKTPOMArHUTHOTO
reueparopa"

134

Ou3nyecKuil MPakTUKyM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJeOaHUi HUTSHOTO U MIPY>KUHHOTO
MasTHUKOB"




135

PuU3N4ECKUH IPAKTUKYM I10 TEME
"IIpeoOpa3oBanne SHEPTUH B MIPY>KUHHOM
MasTHHKE"

136

PuU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOTO TOKa Yepe3
I10CJIEIOBATEIIBHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKY U pe3UcTop" MiIn
"NccnenoBanue paboThl HICTOUHUKOB
CBETa B IIENH IEPEMEHHOI0 TOKa"

137

®u3N4eCcKUil IPAKTUKYM IO TEME
"N3yueHne nmapaMeTpoB 3BYKOBOW BOJIHBI"

138

®u3NYeCKUil IPAKTUKYM IO TEME
"N3mepenue nmokazaressi IpeoMICHHS
crexna" i "Ilonydenne n300pakeHus B
CHUCTEME U3 IIOCKOTO 3epKaja U JUH3bI"

139

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BelleCTBa (Ha mpUMepe
XKuakux JuH3)" wim "M3Mepenue
(hOKYCHOTO PacCcTOSTHUS paCcCEUBAOLINX
JUH3"

140

du3nuecKuil MPaKTHKYM 110 TEMe
"Habmronenne nudpakunm,
HHTep(EPEHIUHU U MOJISIPU3alnuy cBeTa"

141

dusnueckuil NpakTUKYM 10 TeEMe
"OnpeneneHue NMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTull (110
¢doTorpagusM TPEKOB 3apsKEHHBIX
YacTHI[ B MArHUTHOM Ti0J1e)"




142

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBeE uccieoBanus Goroaddexra” min
"NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO/] OT HaNpsHKEHUs"

143

PuU3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMAapHOTO BOJIOPOJIa M U3MEpPEHUE
nocrosiHHOM Punbepra"

144

®u3N4eCcKUil IPAKTUKYM IO TEME
"HUccnenoBanue paauoakTUBHOTO (OHA C
HCMOJIb30BAHUEM JTO3UMETpA" WIIH
"N3yueHune moryiomeHus: OeTa-4acTuil
agoMuHuEM"

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOmaroneuus 38€31H0T0 HEOaA
HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUHN ISl OTIPEICITICHUS
M0JIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIEC CO3BE3/TUs
CeBepHOro nojymapus u sipKue 3BE31b1"
win "Habmonenus B Teneckorn JIyHbl,
IJIaHeT, TYMaHHOCTEH U 3BE3AHBIX
CKOIUICHUH"

146

O000111eHHE U CUCTEMATU3ALNS 3HAHUN.
Poub ¢pu3nku 1 acTpOHOMUM B
SKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,




COLIMAIBHOM M 3TUYECKOH chepax
JESATEINbHOCTH YelIOBEKa

147

O06o00muieHre U cucTeMaTu3aus 3HaHUH.
Ponb 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

148

O0600uIeHre U CUCTeMAaTU3aIHs 3HAHUH.
Ponb pusnueckoit Teopun B
(hopMHUpOBaHUHU TPEICTABICHHM O
(bu3nueckoi KapTUHE MUPa, MECTO
(bu3nuecKoi KapTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAY4YHbIX
MPEJICTaBICHUN O TPUPOJIE

149

O0001IEHNE ¥ CUCTEMATHA3AIMS 3HAHUHA 110
teme "Kunematuka"

150

O0001IeHne U cucTEMaTU3aLMs 3HAHUI 110
teme "Kunematuka"

151

O06001IeHne 1 cucTeEMaTU3aIMs 3HAHUI 110
teme "JIlunamMuka"

152

O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 1O
teme "CraTuka TBep10ro Tena"

153

O06o001eHne u cucTeMaTu3alus 3HaHu| 10
TeMe "3aKOHBI COXpAHEHHUS B MEXaHUKeE"

154

O06o0011eHre U cucTeMaTu3alus 3HaHU| 1o
Teme "OCHOBBI MOJIEKYIISIPHO-
KMHETUYeCKOU Teopun”

155

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110
teMe "Tepmonnnamuka. TemnnoBbie
MaIuHe"




156

O06o001eHre U cucTeMaTu3aus 3HaHU| 110
Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbI€ MEpexobl"

157

O000111eHNE ¥ cUCTEMATH3AIMS 3HAHUN 110
TeMe "DnekrTpuyeckoe mnoJie"

158

O0600menne u cucTemMaTu3aus 3HaHUK 110
teme "[1oCTOSIHHBIN 21eKTpuyecKuit ToK"

159

O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teme "Toku B pa3InyHbIX cpenax”

160

O00011IeH1E U CHCTEMATH3AIMS 3HAHUH 110
teMe "MaruantHoe noJe"

161

PeseprubIit ypok. O6001eHNE 1
CHUCTEMaTH3aIus 3HAHUH 110 TeEME
"OnekTpoMarHuTHas MHAYKIUS"

162

Peseprubrit ypok. O6001eHNE 1
CUCTEMATHU3ALM 3HAHUI [0 TEME
"MexaHandeckue Kojaeoanus"”

163

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3alMsl 3HaHH 110 TeMe
"DJIeKTpOMarHUTHBIE KOJIeOaHus'

164

PesepBusiit ypok. O6001IeHE U
CHCTEMAaTHU3alMs 3HAaHHUH 110 TeEMeE
"MexaHWYeCKHUE U DJICKTPOMArHUTHHIC
BOJIHBI"

165

PesepBHriit ypok. O600IeHE U
crcTeMaTH3allHs 3HaHUH 110 TeMe
"OnTuka"




166

PesepBHriit ypok. O600IIeHNE 1

cUucreMaTruni3alusa 3HaHPII>i I1I0 TECMC
"OcHoBrl CTO"

167

PesepBHeIit ypok. O600IICHNE 1
CHCTEeMaTH3alHs 3HAaHUH 110 TEME
"KopnyckynsipHO-BOJHOBON Ayayin3m"

168

PesepBubiit ypok. O6001eHNE 1
cucTeMaru3ais 3Hanui 1mo reme "duszrka
aroma"

169

PeseprubIit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui 1mo reMe "duznka
ATOMHOTO SI7Jpa U 3JIEMEHTAPHBIX YacTHIl"

170

Peseprubrit ypok. O6001eHNE 1
cHCTEeMaTH3alHs 3HAHUH 110 TEME
"DnemMeHTHl acTpoPu3uKu"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

170
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YUYEBHO-METOAUYECKOE OBECIHEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
» ®dm3uka. Mexanuka, 10 ximace/ Msakumes I'.51., CunsaxoB A.3., O0miecTBO ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «JJPODA»; AKkunoHepHoe 00111eCTBO
«3narenscrBo «lIpocsemenue»

» Gusuka. MonekynspHas ¢pusuka. Tepmoaunamuka, 10 knace/ Msikuines
I'.41., CunsikoB A.3., O011eCTBO ¢ OrPaHUYECHHONU OTBETCTBEHHOCTHIO
«IPODAy»; AkinonepHoe odmectBo «M3narenscTBo «IIpocBemnienue»

» ®usuka. Konebanus v Bonnsl, 11 ximace/ Mskumes I'.51., Cunsikos A.3.,
OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKuimoHepHOE
obmectBo «M3narensctBO «IIpocBemnienue»

» Gusuka. Ontuka. KBantoBas ¢usuka, 11 knace/ Mskumes I'.4., Cunsikos
A.3., O011eCTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[POD A,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

» Gusuka. Dnexkrpoaunamuka, 10-11 kmacesl/ Msikumes I'.51., CunskoB A.3.,
OO6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKuimoHepHoe
obmrectBo «M3narensctBO «IlpocBemnienue»

1. ®usuka. 10-11 kraccel. COopHUK 3a1a4 kK yueOHukam [.5. Mskuresa u nip.
orocC
2. ®enepanbHbIi MHCTUTYT MEIArOTMYECKUX U3MEPEHU I
OTKPBITHIN BAHK TECTOBBIX 3AJIAHUN

https://ege.fipi.ru/bank/index.php?proj=BA1F39653304A5B041B656915DC3
6B38

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

- I'pomuieBa, O.U. TemaTnueckue KOHTPOIbHBIE U CAMOCTOSITEIIbHBIE PA0OTHI
no ¢usuke. 11 xkmacc / O.W. I'pomrieBa.— M.: M3narenbeTBO «DK3aMEH,
2012. — 142, [2] c. (Cepus «Y4eOHO-METOIUYECKUIA KOMILICKT))

- I'pomueBa, O.U. TemaTndeckue KOHTPOIBHBIE U CAMOCTOSITEIIBHBIE PA0OTHI
o ¢pusuke. 10 xmace / O.U. I'pomrieBa.— M.: U3natenbcTBO «IK3aMEH,
2012. — 190, [2] c. (Cepus «Y4eOHO-METOIMUECKHI KOMILICKT))

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bubnmoreka udpoBoro o6pa3oBa-TeILHOTO KOHTEHTA
https://lesson.edu.ru/03/07

2. Poccuiickast aeKTpoHHAS IIKOJIa

https://resh.edu.ru/subject/28/



https://resh.edu.ru/subject/28/

Ilepeyenb 000pyIOBaHUS, PACXOAHBIX MATEPHAJIOB, CPEICTB 00y4eHUs U
BOCIIUTAHUSA €CTECTBEHHO-HAYYHOM U TEXHOJOIrM4YeCKOil HAaNpaBJIeHHOCTeH
«Touka pocra»

1. Iludpoas naGoparopusi 1o ¢usuke (yueHudyeckas)(3 KOMIUIEKTA)
oOecrieurBaeT BBHIMIOJIHEHUE OHKCIEPUMEHTOB IO TeMmaM Kypca (U3UKH.
Kommiekranus: 6ecripoBOAHON MyIbTUAATUMK 1O (PU3UKE C 6-10 BCTPOCHHBIMU
naTyukaMu (IudpoBOI JaTUYMK TeMIIEpaTyphl ¢ TUANa30HOM U3MEPEHUS HE yiKe
gyem oT - 20 1o 120° C, uudpoBoit 1aTyuK aOCOTIOTHOTO JIaBJIECHUS C TUANIa30HOM
usMepeHuss He yxe dem or 0 mo 500 lla, matyuk MarHUTHOTO TOJSA C
JMana3oHoM u3MepeHus He yxe yeM ot -80 g0 80 mTi, maTuuk HampsoKEHHUs C
Jana3oHaMy U3MEPEHHs HE yxke yeM oT -2 10 +2 B; ot -5 go +5 B; ot -10 1o
+10 B; ot -15 no +15 B, nmatuuk Toka He yxe yeM oT -1 mo +1 A, martuuk
aKceJIepoMeTp C MoKazaTesssMu He MeHee ueM: +£2 1a; +4 1; +8 n). OtaenbHbie

yctporictBa: USB ocummnorpad He menee 2 kanana, +/-100 B

Axkceccyapsl: kabens USB coemHUTENBHBIN, 3apsiIHOE YCTPOMCTBO ¢ Kabeyiem
miniUSB, USB Apantep Bluetooth 4.1 Low Energy. Kouctpykrop mis
IIPOBEICHUS IKCIIEPUMEHTOB

Kpartkoe pykoBoICTBO 1O 3KCIUTyaTaniuu U poBoit 1adbopaTopun
[IporpamMmmHoOe oOecrieueHue

Mertoaudeckue pexomenaanuu (40 pador)

2. HoytOyxk(3 mtykn).

3. MOV (npunrep, ckanep,konup)(1 mr.)



