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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOimero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom (enepanpHol pabouedt mporpamMmmbl BocnuTaHus U KoHuenmuu
npenojaBaHus yueOHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpraHU3aALMIX
Poccuiickoit denepanuu, peaau3yonmx OCHOBHbIE 00pa30BaTeIbHbIE MTPOrPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUYEHHUSI TEM U Pa3/eioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H,
JOTUKK y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBlIEHUE O LENsAX, COAEp)KaHUHU, OOIIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKu YriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OpPHUEHTAIIMH, HAIIPABJICHO HA CO3/IaHME YCIOBMM IS
NPOSIBJICHNSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1o ¢pusrke onpenenstoTcs MiIaHupyeMble pe3yabTaTbl OCBOCHUS
Kypca (HU3MKH Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUs: JHWYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yryOin€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKW TpeOOBaHWM K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEJAMETHBIM pe3yJbTaTaM OO0y4YaloIIUXCs, OCBOUBIIUX
mporpamMmy 1o (Gpu3uKe Ha YpOBHE CPETHETO 00IIero 00pa3oBaHus HA yrayOIEHHOM
YPOBHE, SIBIIIETCS CUCTEMHO-AESITEIIbHOCTHBIN OIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEAMETHBIE PE3YJIbTAThI 110 T01aM 00yUYEeHUS;

cojiepkaHue yueOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKH TSI COCTABIICHHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma no (pu3ruke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allui  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
COXpaHEeHUs 00A3aTEIbHON YaCTH COAEPKAHUS Kypca.



®du3rka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOAbI, BHICTYyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3HUUECKHE 3aKOHbI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTEeTUKU, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
NOJIy4eHHUsT HOBBIX MaTepHallOB C 3aJaHHBIMH cBoiicTBamu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHHN MPUMEHSTh HayYHBIA METOJ MMO3HAHUS
IPU BBITTOJIHEHUH UMH YYEOHBIX HCCIIETOBAHUMA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHMUYECKUE YCTPOWCTBA, H
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM paloOHAIBHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTHUECKOi 0e30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpoiecca. [ns yriyonéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJTIOYAIOMIETO (DPOHTATBHBIE YYCHUYECKHWE OMNBITHI NPU HW3YYEHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crioco0a peanu3anu GU3nYecKoro npakTukyMa. B nepBom ciydae npakTHKyM
npoBoauTcst b0 B koHie 10 u 11 kimaccoB, 1ubO MOCJE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJlaccoB. BTopoit crocod — 310 mHTerpamusi padbor
NPaKTHKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpBIE MPOBOISTCA B MpOIEcce
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHMMAETCS
CaMOCTOSITETIFHOE ~ HMCCIEJOBaHHE, KOTOpPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKIHUH.

B nmnporpamme 1o (¢u3MKe CHUCTEeMa YYCHHUYECKOTO OKCIIEPUMEHTa,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMAaTHKH JJIs OTUX BHJOB YUYEHHUYECKHX MPAKTHYECKHX PabOT OCYIIECTBISETCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUSI W OCHameHWs kaOuwHeTa ¢usuku. [Ipm 3TOoM obecreunBaeTCs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHuE yensieTcs PEIIeHUI0 PacU€THBIX U KaYeCTBEHHBIX 3a]1aH.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHOM (PM3MUECKON MOJIEBIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HHTETrPHUPYs
NpUMEHEHHE 3HAaHUH U3 pa3HBIX pa3aesioB. /s KaueCTBEHHBIX 3a7a4 PUOPUTETOM
ABJIAIOTCS 3aJjaHusl Ha OOBIACHEHHE/NpeNCKa3aHue NPOTEKAHUsS (PU3HYECKUX
SIBJICHUH U TIPOILIECCOB B OKpY’Karollel JKU3HM, TpeOyromue BbiOopa Gru3ndecKon
MOJIETIU JJI CUTYaIlMH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBetrctBHm ¢ TpedoBanmsMu ®I'OC COO k MaTepualbHO-TEXHHYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nku yriyoJI€HHOTO YPOBHS Ha YPOBHE
CpeaHero oomero oOpa3oBaHUS JIOJDKEH H3Yy4aTbCs B YCIOBUSX IPEIMETHOTO
kabuHeTa. B kaOunHere (U3WMKM JOJDKHO OBITH HEOOXOauMOE J1abopaTOpHOE
o0opyaoBaHME 7S BHITOJIHEHHSI YKa3aHHBIX B IPOrpamMMe 1Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaKKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JTOCTATOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaGoparopHoe 00oOpyaoBaHUE ISl YYEHUUYECKHUX MPAKTUUYECKUX pPadoT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE UHTEpPECAa M CTPEMJICHUS OOydYalomMXCd K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3Y4YEHUSI OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTikeHue 3TUX 1iefield oOecrneurnBaeTcs pelieHueM CIeAyIoIUX 3a/1ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C IBHO 33JJaHHOMN (hU3MIECKOM
MOJIETIbIO, 3a/lay, MOJPa3yMEBAIOIIUX CAMOCTOSATEIbHOE CcO3JaHue (HU3NMUECKON
MOJIEIM, aJEKBaTHOM yCIOBHSAM 3aJayd, B TOM WYHCIE 3aJad HHKEHEPHOIO
XapakTepa;

NOHMMaHWe (PU3NYECKUX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIQJICHUE METOJAMHU CAMOCTOSATENIBHOIO IUIAHUPOBAHUS U TPOBEACHUS
¢u3nuecknx OKCIEPUMEHTOB, aHAIMW3a W HHTEpPHpeTanud  WHHOPMAIHH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodpecCUOHATBHON NeITeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (U3MKE TMEpeueHb JTa0OpaTOpHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®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: (PU3MYECKUX BEIMYUH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0E TEJI0, UeaTbHas KUIKOCTh, UICATbHBIN Ta3, TOUYCUHBIN 3apsi).
I'unoresza. @U3nMUYECKUid 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PU3nUecKas TEOpHUsl.

Pons u mecto duzuku B GOpMUPOBAaHUN COBPEMEHHON HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomul, npaKkmuKym.

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

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(du3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TaTUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMUM 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 IyTH MATEPUATIBHOU TOYKU OT BPEMEHH U UX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. JIBKeHHe Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnnentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIBHOW  TOYKH  IIO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenebHOro Nepexoa 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.

HamnpaBiienre CKOpoCTH IpH IBUKEHUHU 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 CBOOOIHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue nBUKeHNs Tela, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBIO IMOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3ydeHne IBHKEHMSA Tella IO OKPYXKHOCTH C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemnepruanbHble cUCTeMBbl OTcuéra (OmpeneseHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna 1spKkecTd. 3aBUCUMOCTb YCKOPEHUsI CBOOOIHOTO MaIEHUs OT BBICOTHI HaJ
NOBEPXHOCTBHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [[BrkeHne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckast 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 CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocrarnueckoe aapienue. Cuna Apxumena.

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

Jemoncmpayuu.

Habnronenue aBmxeHUs Tell B MHEPLUAIbHBIX U HEMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB PA3HOM MAacCChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBHOW CUCTEMBI OTCUETA.

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

PaBeHCTBO cHIl, BOBHMKAIOIIUX B PE3YJIbTATE B3aUMOJACHCTBUSA TEII.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenue paBHOIECUCTBYIOIIECH CUJI MIPU JBUKEHHHM OpyCKa MO HAKJIOHHOM
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
pe3UHOBOM 00pasile, OT ux AedopMalium.

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

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

UccnenoBanue nBmxeHus Opycka MO HAKIOHHOM MJIOCKOCTH 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 Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, MPUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TeJla, UMEIOLIErO MJIO0MIA/lb OMOPBHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

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

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

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
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckast sHeprusi marepuaibHOW TOuykd. TeopemMa 00 H3MEHEHHH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
JHEprud Tejaa B OJJHOPOJHOM I'PABUTALIMOHHOM ToJ€e. [loTeHnanbHas 3Heprus tena
B T'PaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUT'YPHOE KaTaHHWE HAa KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
NENCTBUM Ha TEJIO CUJIbI TSHKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nMmimymnbca Tena no TOpMO3HOMY MYTH.

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

CpaBHEHUE N3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne coxpaHeHUs UMITyJIbca MPH YIPYTOM B3aHUMOJIEHCTBUU.

N3mepeHrne KHNHETUUECKOW YHEPTUM TEJIA IO TOPMO3ZHOMY MYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CUJIbI TPEHHSI MPU JBHXKCHUM Tela O HAKIOHHOM
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombiTHOE 0O00cHOBaHue. [lnddysus. bpoyHOBCKOE MBHKEHNE. XapaKTep NBUKCHHS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



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

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

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

CBsi3p  MEXIy JaBJICHUEM H  CPEJHEH  KUHETUYECKOW  dHepruei
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTruei MOCTYyNaTeJIbHOTO TEIJIOBOTO JBUKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuaKocTei.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJIO00MEHE MEXy Topsiueii U XOJI0JHOM BOJIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (T][]) cuctema. 3agaHuve BHELIHUX YCJIOBUW Jid
TEPMOJUHAMUAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJTUUYNH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMonpou3BOJbHAs — pellakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



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

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

OnemeHTapHas pabota B TepMoAMHaAMuKe. Beraucienue paboTsl o rpaduxy
npoiiecca Ha pPV-auarpamme.

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

KomnuectBo TemnoTel. TemmoéMKocTh Tena. YAeabHass U MOJsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHEeHHE Maliepa. YenbHas TEIUIOTa CrOpPaHUs
ToruBa. Pacuér KonmuyecTBa TEIUIOTHI TpW  Temionepenade. I[lonstue o0
aauabaTHOM TIpoliecce.

[TepBriil 3aK0H TepMOIUHAMUKU. BHYyTpeHHsIs1 sHeprusi. KonnuecTBo TemoTh
u paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTtopoii 3aKk0H TepMOAMHAMUKH [1J11 pABHOBECHBIX ITPOLIECCOB: YEPE3 3aJTaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKON CUCTEMBI MPOXOJUT €IUHCTBEHHAS
aanabara. AGCOJIOTHAS TeMIlepaTypa.

BTtopoii 3ak0H TEpMOJITMHAMUKH /151 HEPaBHOBECHBIX MTPOIIECCOB: HEBO3MOKHO
nepenath TEIUIOTY OT O0JIee XOJIOAHOTO TeNa K 0oJiee HarpeToMy 0€3 KOMITIEHCAINH
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [{ukn Kaphro.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrareneil. TemioBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TexHnyeckue yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: XOJIOJWIbHUK,
KOHJUITMOHED, AHW3CIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHa,
MOJIyYEHHUE CBEPXHM3KUX TEMIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C
MCITIOJIb30BAaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIUS OMOOPTaHMYECKOTO TOTIIIMBA TS
BBIPAOOTKH «TETUIOBOI» M AJICKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne TemMnepaTypsl Ipyu ainadaTHIeCKOM PaCITUPEHUH.

Bo3aymiHoe oraumBo.

CpaBHeHUE yAENbHBIX TEIMIIOEMKOCTEHN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3mepenune yaenpHON TEIUIOEMKOCTH.

UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHeHcalus. Micnapenue u kunenue. Y nefibHasi TerjioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUS OT JIaBJICHUS B
AKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

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

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxarue. Casur. 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 3HEeprun B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuuecknue yCTPOMCTBA M TEXHOJIOTUYECKHME ITPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipasie siBiaeHus.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.



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
NOMEUIEHNUH.

N3mepenue koadPuiimeHTa NoOBEpXHOCTHOTO HATSHKEHHMS.

N3mepenne moayns FOnra.

HccnenoBanne 3aBucuMocTH JedopMmaliii  pe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
IJEKTPUYECKUX 3apsiAoB. [IpOBOJHUKM, JUAICKTPUKUM U  TMOJYHPOBOJTHUKH.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsi. 3aKOH COXpPaHEHU AIEKTPUUYECKOT0 3apsia.

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

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

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOuerit  3apsa.  Jluawwm
HAIPSKEHHOCTHU AJIEKTPUUECKOro noiist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

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

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

JlnaneKTpuku B AIEKTPOCTATUYECKOM oJje. JnanekTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.

KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopa.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

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

Jemoncmpayuu.

YCTpOUCTBO Y MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHAEHCATOPA MMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika U pa3psiKa KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAILEH KOHIAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEHUA ) 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. Hanpsixxkenue U u DJ1C 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 3JIEKTPUYECKOTO0 TOKAa. TerioBas MOIIHOCTh, BbLACIsEMasl Ha
pe3ucTope.

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

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIepMeETp,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

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

3aBUCUMOCTh COMPOTHUBJICHUS IUIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIpsHKCHUU.

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

Crnioco0sI coennHeHUsT UCTOYHUKOB Toka, DJIC GaTapei.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpoOTUBIICHUS POBOAHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

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

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DneKkTpuyeckass MPOBOJAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



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

ONEKTPUYECKUH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana. Monnus. [Lnazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: Ta30paspsiHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TAJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHASI MUKPOCKOTIHUSI.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

Cnioco0bl n3MepeHust PU3NYECKUX BEJIMYMH C UCTIOIh30BAHUEM aHATIOTOBBIX U
IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, UCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nuecknx BENMYWH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

Nzyuenue kypca ¢puzuku yriny0aéHHOro ypoBHs B 10 ki1acce oCymiecTBIsIeTCs
C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKW,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3nanuA: SABJICHUE, HAy4YHbIM (pakT, rumores3a, (pu3nyeckas BeJIMYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napa6ona, runepoosua, ux rpapuku U cBoiicTBa. TpuroHomerpuyeckue QpyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHMW3MOB, TEIUIOBOE 3arps3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
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 U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METAJJIOB,  JJEKTPOJUTUYECKass  JTUCCOIMAIMs, TajbBaHUKa, dJCKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHILTENH, peméryaTrble KOHCTPYKIMHU), UCIHOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3€MJICHHE 3JIEKTPONpHOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

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

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

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 TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

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 TIPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBuxkeHUs myyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAykuuu. 3aKOH JJIEKTpOMarHUTHOW wuHAyKiuu Dapanes.
Buxpeoe snekrpuueckoe nosie. Toku Pyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika HWHAYKTUBHOCTH B LENH IOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
MeYb, COJICHOU], 3alIUTa OT JICKTPU3ALMNH TeJl MPHU ABUKEHUH B MArHUTHOM TI0JIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CAaMOMHIYKIIUY.

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 MOJIA.

HccnenoBanue sIBICHUS CAMOUHTYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUYecKoe OmucaHue (3aKOH COXpPAaHEHHUS MEXaHMYECKOW dHepruu). BeiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTyIaMHU KoJieOaHUN €€ CKOPOCTU U YCKOPEHHS.

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

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHBIC KoeOanus. Pe3oHaHc.
PezonaHncHas xpuBas. BiusgHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Hab6mroneHne HE3aBUCUMOCTH Teproa MajIbIX KoJIeOaHUW rpy3a 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 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0O€ KOJIeOaHUI Ha YIIPYyTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomacHumHbsle KoJ1€0AHUAL.

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

3aKOH COXpaHEHHUs SHEPTHH B HJI€AJIbHOM K0J1e0aTeTbHOM KOHTYpE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

IlepemeHHbli TOK. MOIIHOCTL NEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CunycouganbHbli MEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KaTyllka
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IMpU MPOU3BOACTBE JJIEKTpo3Hepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

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

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMSI.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BreinyX/IeHHbIE CHHYCOUAIBHBIC KOJICOaHUSI.

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, nadopamopnvie pabomaol, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl ICTOYHUKOB CBETA B LIENU IEPEMEHHOIO 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: OTpakeHHe, MpeloMieHue, UHTepdepeHuus u
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN 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.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIENH CPEbI.

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

Jemoncmpauuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE MOTIEPEYHBIX U MPOI0THHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

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

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

O6Hapy:xeHue nH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUEHHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMonHEHOE paclpoCTpaHeHUue CBETa B OQHOPOAHOU cpene. JIyu cBera.
To4yeyHbIli HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBbHBINA MTOKa3aTeNb npeaomieHus. 1I0CTOSHCTBO 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. [IpeaenbHblil yrojl MOJIHOTO 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 TOHKOM JIMH3BL. Y BEJIMYEHUE, aBAEMOE 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 nmpubopsl. Paspemaromias cnoco6HocTh. ['11a3 kak ontuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qortoamnmnapar, MHUKPOCKON, MPOECKIMOHHBIN amnmapaTr, IpPOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPAJLIECIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nuppakinoHHONW PEMIETKY.

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.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeneCKONUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenue n uiccinenoBanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
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 UMITYJIbCOM PEISTUBUCTCKOM YaCTHIIbL. DHEPIrus
ITOKOSI.



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX 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 cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®DOoTOHBI. DHEPTrUs U UMITYJIHC (OTOHA.

dotorpdext. Onbitel A. I'. Croneroa. 3akonbl porodddekrra. YpaBHeHHE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakawIllyro mnoBepxHocTh). OnbiTer I1. 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.

Cneunduka n3mepennii B Mukpomupe. COOTHOIIEHHSI HEONPEAeIEHHOCTE I
I'eiizenbepra.

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

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHEro ¢poTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

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

Tema 2. @usuxka amoma.

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

[Toctynarsl bopa. M3nydyenue u nornoiuieHue (OTOHOB MPU NMEPEXOAE aTOMa C
OJIHOTO YPOBHS SHEPTUU Ha JIPYTOH.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

NccnenoBanne CIEKTpa pa3peKEeHHOr0 aTOMapHOTO BOJOPOJA U U3MEpPEHHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio aapa. M3otomsl.

PanunoaktuBHOCTh. Aunb(da-pacnan. DNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

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

DHeprust CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. Jledekt macch sapa.

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

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUA. bapuoOHBI, ME30HBI U JIEITOHBI.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: T03UMETP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C UCTIOIB30BAaHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
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. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun ConHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE37. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bostonu CojHLA U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06ma. Paz0eranue rajgakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

Macmra0bnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN JJIsT OTpeIeTICHHs 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 MPAKTHKYM.

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 HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o0uieHne U cucTemMaTH3alus COJIEpKaHMs 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 HSKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
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 PU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢pusuku yrayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Y4€TOM COJEp>KaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopHus, HaONIOJCHUE, OSKCIEPUMEHT, MOJECIUPOBAHUE, MOJIEeNb, H3MEpEHUeE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOKJECTBO. BEKTOpPBI 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
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOJACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHNU3MbI 00PAa30BaHUS KPUCTAIIIMUECKON PEIIETKH, CTIEKTPAIbHbIN aHaIH3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTENlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKLUOHHAS I€Yb,
JUHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anTeHHa, teiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEYHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKH, JIepHasi 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 OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 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, BKIIOYAsA OCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM 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 peann3oBbIBATh COOCTBEHHBIE KM3HEHHBIE
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 SKOJIOTMYECKUX TPOoOIIeM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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

HEHHOCTH HAYYHOI'O ITIO3HAHUA:

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

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

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

OTIPE/ICTISATh TN NIEeATEIHbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTCPHUH HX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JCSTEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB pelIeHus 3a1ad  (PU3HYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTyallUsIX, B TOM YHCJE MPU CO3[JaHUU Y4EOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHANIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHs 3aJadd pe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

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

J1aBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

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

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TMOJTyYeHUS] HHPOpMauK GU3UIECKOTO COACPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHEHBI, PECypCcOCOEpeKeHUs, MPABOBHIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



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

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

Pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMAaHAHON U MHIUBUYaIbHON
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
VUHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA,

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJA M KaXJOTr0 y4aCTHHMKAa KOMaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH TO3HABATENLHYIO ACSITEIbHOCTh B 00J1aCTH
(GU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IJIaH PELIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHHI;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAUIMH 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;



BJIAJETh HAaBBIKAMHU T[IO3HABaTENbHOW pediekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

WCIIOJIb30BaTh MPUEMBI peIIeKCUU AJIsl OIIEHKH CUTYalllU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO MPUHHUMATh PELICHUSA MO 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 OUTUOKH.

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

COBEPIIECHCTBYETCS HYMOIMOHAIBHBIH WUHTEIUICKT, IIPEIITOTaratoIni
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIOIIETO0  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEICHUE, CIOCOOHOCTh aJalTUPOBATHCS 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 CIMOCOOHOCTh TMOHHMMATh 3MOIMOHAJIBHOE
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
paspernaTh 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, COLMAIbHOM M OSTUYECKOM cdepax AesITeIbHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
IPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol TEeOopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJMHAMHKH, POJIb (PU3UYECKON TEOpUU B
(opMHUpOBaHUU MIPEACTABICHUN O (U3NUECKON KApTUHE MUPA;

pasnuyarh ycIoBUs MPUMEHUMOCTH MOJIeNiel (U3HMUeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpLMAJIbHASI CUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TEIO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE ABMXEHHE, CBOOOAHOE MaJIeHuE,
a0coyIFoTHO yripyrasi jaedopmaius, aOCONIOTHO YIPYroe U abCONIOTHO
HEYNpPYroe CTOJKHOBEHHUs, MOJEIM Ta3a, KUIAKOCTU U TBEPAOrO
(KpHCTAJUIMYECKOT0) TeJa, UACAIbHbIN ra3, TOUCYHBINH 3apsi]], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (PUIUYECKUX
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
MEXaHMYECKOTO JBHXEHHS, (OpMYyJIbl KUHEMATUKA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUI  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CWJIBI C M3MEHEHHEM MEXaHHMYEeCKOW JHEpruu,
yCIOBUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTE€MaTHYECKOE BbIPAYKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHHUMOCTH
du3nuecknx 3aKOHOB: TpeoOpa3zoBaHui [ammiesi, BTOPOro M TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAHEHHS HUMIYJbCA U MEXAHUYECKOHU
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 SHEPruei TEIUIOBOTO ABHMXKEHUS M KOHIIEHTpPAUHMEH €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 TEPMOJWHAMUKH, 3aKOH
COXpaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTeMaTUYeCKOE BBIPA)KEHHUE 3aKOHOB, YKAa3bIBaTh YCIOBUS TPUMEHUMOCTH
ypaBHeHUs MeHnneneeBa—KnaneiipoHa;

aHANIM3UPOBATh M OOBACHATH SJEKTPUUYECKUE SBICHHS, MCHOIb3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MMOTEHIUAJIBHOCTD
ANEKTPOCTATUYECKOTO TMOJsA, MPUHLHUI CYNEPHO3ZULHMHN DIIEKTPHUYECKUX
NOJIEM, TPU 3TOM yKa3blBas YCJIOBHUS NPUMEHMMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKH BaXXHbIE COOTHOLIEHWA: 3aKOHBI OMa i ydacTka
Held M I 3aMKHYTOM SJEKTpUUYECKOM Lenu, 3akoH Jlxoyns—JleHua,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

ONMKCHIBaTh (PU3UYECKHUE MPOLECCHl U SIBICHHS, HMCMOJIb3Yys BEIMYHHBI:
NepEMEIEHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TENA U CUCTEMBI TEN, CUIIA,
MOMEHT CHUJIbl, ITaBJICHUE, TOTCHIIMAIbHAS YHEPTUsl, KHHETHUECKasi SHEPTus,
MeXaHH4YecKasi SHeprusi, paboTa CHUIIbl, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
cuia TSKECTH, CWJIa YOPYrOCTH, CHUJIa TPEHHUS, MOIIHOCTb, 3HEPTUS
B3aMMOJIeHCTBUS Tena ¢ 3eMIIEN BOIM3H €€ MOBEPXHOCTH, DHEPTHUS YIIPYTOM
nedopMaliy Mpy>KUHbBI, KOJIMYECTBO TEIJIOThI, a0COJIIOTHASI TeMIIepaTypa
Tena, pabora B TEpPMOJMHAMUKE, BHYTPEHHSAS DHEPrUs HUICATbHOIO
OJIHOATOMHOTI'O Ta3a, paboTa MAEealbHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3nyxa, KII/] naeanbHOTrO TEMIOBOTO ABUTATENS; SJIEKTPUUYECKOE IOJIE,
HaIPSKEHHOCTD JIEKTPUYECKOrO MOJISI, HAMPSKEHHOCTD IOJISI TOYEYHOTO
3apsiia WIM 3apsKEHHOTO IIapa B BaKyyMe M B JUAJIEKTPUKE, TOTEHIMAT
ANEKTPOCTATUYECKOTO MO, PAa3HOCTh MOTEHIMAJIOB, 3JIEKTPOABUKYIASL
cuia, CUjla TOKa, HaIpsKEHHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAs] EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONpPOTUBIEHHE  y4YacTKa  Lemu ¢
MIOCJIEIOBATENIBHBIM U NApaJlIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUUYECKOTO MOJIsI KOHIEHCATOpa;

OOBSICHATH  OCOOEHHOCTM  NPOTEKaHUS  (UINYECKUX  SBICHHI:
MEXaHMYECKOE JBWKEHHUE, TEIUIOBOE JIBMJKEHHWE YACTHI] BEILECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrnapeHue,
KHATIEHWE U KOHJCHCALMS, TUIABJIIEHUE U KPUCTAJIM3ALMSI, HATIPABICHHOCTD
TEIUIONEPEAAYH, JIEKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh TOBEPXHOCTH
3apsPKEHHOT 0 IPOBOJHUKA;

IPOBOJIUTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3NYECKON BEIUUUHBI OT
IPYroi ¢ UCIIOJBb30BAHUEM MPSIMBIX U3MEPEHUH, TPU ’TOM KOHCTPYUPOBATh
YCTAaHOBKY, (UKCHUPOBAaTh  pe3ynbTaThl IOJYYEHHOW 3aBUCUMOCTH
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPEIIHOCTE  M3MEpPEHUW, JelaTh  BBIBOABI 10  PeE3yJbTaTaMm
HCCJIEI0BAHMS;



MPOBOJUThL KOCBEHHBIC H3MEPCHHsI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTENIHHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
MIPOBOJUTH OTBITHI TIO MPOBEPKE MPEIOKESHHON THITIOTE3bI: JIAHUPOBATH
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  JKCICpUMEHTa,  TpaKTUKyMa W  Yy4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemarh pacuy€THBIE 3a7add C SBHO 33JaHHOW W HESABHO 3aJJaHHOM
¢u3nUecKkol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBHIBATH
BbIOOp (usnMueckoil MojaenH, OTBeuarolield TpeOOBaHUAM  3ajayw,
NPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U ITOCTYJIaThl (PU3HUSCKUX
TECOpUW TIPH HMCIOIH30BAHUM MAaTEMAaTHYECKHX METOJOB PEIICHHS 3ajad,
IIPOBOJAUTEL PAacu€Thl HA OCHOBAaHUHW UMEIOIINUXCS JTaHHBIX, aHAJIM3UPOBATH
PE3YJIBTaThl U KOPPEKTUPOBATH METOJIBI PEIICHHS C YYETOM TOTYyYCHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
[EMOYKY PAcCy’KJI€HUM C OTIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHUS,

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

IPUBOUTH IPUMEPHI BKJIaJ1a POCCUNCKHUX U 3apyOeKHBIX 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 (PU3WYECKUMH TMPOIECCaMH, 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 ¢ MHbOpMaIMel (HU3UIECKOTO
COIEepKaHUS C WCIOJIB30BAHMEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIH30BaTh COBPEMEHHBIC HWH()OpPMAIMOHHBIC



TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSBICHHUS Yy4eOHOU H
Hay4HO-TIOMYJISIPHOU MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
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
CaMOCTOATEIBLHOT0 MPUOOPETEHNSI HOBBIX 3HAHUN B TPOLIECCE BBITIOJHEHUS
POEKTHBIX U YUYEOHO-UCCIIEeI0BATENLCKUX PadoT;

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

NPOSIBIIATh MOTHBALIMIO K Oyaymieil mpodecCuOHAIIbHON AESITEIbHOCTH 10
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 SKOHOMUYECKOH, TEXHOJIOTUUYECKOM, COITUATBHOM
U ITHYECKOM cdepax AesTENbHOCTU YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOW HAay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUH B MPAKTHUUECKOU
JeSITEHHOCTH YeJOBeKa M JaJIbHEHIIIEeM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAUEHHE OIKCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENHbHON U
IPOTHOCTUYECKOW (DYHKIUK (U3UYECKOW TEOPUHM — DJIEKTPOIUHAMHKH,
CHEIUATbHOW TEOPUH OTHOCUTEIHHOCTH, KBAHTOBOM (DU3UKHU, PpOJIb
buzudeckoir Teopur B (POPMHPOBAHMHU TPEACTABICHUN O (Pu3MUECcKOit
KapTUHE MHpa, MECTO (HU3NYECKOM KApTHUHBI MHUpa B O0OIIEeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUI O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIeH GU3HUUECKUX TEJ U TIPOIIECCOB
(SIBJICHMIA): OJTHOPOIAHOE DIEKTPUYECKOE U OJHOPOJHOE MATHUTHOE TOJIA,
rapMOHUYECKHE KOJIeOaHWsl, MaTeMaTHUYECKUN MAaSTHHUK, WJCaTbHBIN
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, TIOHMMAaTh BCEOOINN XapakTep (QyHIaMEHTATbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

AQHANMM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE TMPOIIECCHI M SBIICHUSA,
UCIIOJIB3YSI OCHOBHBIC TIIOJIOKEHUS W 3aKOHBI JJICKTPOJAWHAMHUKHA H
CIEIUATbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKOMM, TmpaBwio  Jlenma, cBa3p  O/C
CAMOMHJYKIIMM B OJEMEHTE JJICKTPUYECKOW IEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, TTOCTYJIAThI CIICIIMAIBHON TEOPUH OTHOCUTEIBLHOCTH
OUHIITEHHA);

aHAJM3UPOBATH U OOBSICHITH KBAHTOBBIC MIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uKuM  (ypaBHeHHME  DWHIITEWHa  AJid
dboToaddexTa, mepBblii U BTOPOU MOCTYaThl bopa, MpUHIINUIT COOTHOIICHUS
HeomnpenenéHHocted ['eiizeHOepra, 3akoHbI COXpaHEHHUsS 3apsA/lOBOTO U
MacCOBOT'O YHUCEJI U SHEPTUU B SJICPHBIX PEAKIIUSIX, 3aKOH PaTUOAKTUBHOTO
pacmnana);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
HaIPSHKEHHOCTD JIEKTPUUECKOTO TMOJIs, MOTEHIMAN YJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTb TOTEHIIMATIOB, SJCKTPOJBIKYIAs CHUIa, WHIYKIIUSI
MAarHuTHOTO TIOJISI, MarHUTHBIA TIOTOK, CHWJIa AMIiepa, UHIAYKTUBHOCT,
ANIEKTPOABMKYIINAS CHUJa CAMOWHIYKIIUM, DSHEPrUs MArHUTHOTO TOJIs
IIPOBOJIHUKA C TOKOM, PEIIITUBUCTCKHUI UMITYJIbC, TIOJIHASI SHEPTHUS, DHEPTUS
MOKOSI CBOOOTHOM YaCTHIIbI, PHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UHCIIO
U 3apA] sIpa, SHEPTUs CBA3U SA11pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
ANEKTPOMArHUTHAs! MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEpepeHIINs
BOJIH, Audpakuus, JUCHEPCHs, T[OJHOE BHYTPEHHEE OTpaKeHHE,
dboToanekTpuueckuii 3pdekt (hotorddexr), anbda- u 6eTa-pacnasl saep,
ramMmma-usiaydeHue saep, Gu3nuecKue MPUHIUIBI CIEKTPAIIBHOTO aHAIH3a |
paboTHI J1a3epa;

ONpENENATh HANpABICHUE HWHAYKIIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJIbl AmIiepa u cuiibl JIopeHua;

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

IPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE MOHSATUSA, TEOPUU U
3aKOHBI JIJII aHalm3a ¢ OOBSACHEHHS  (U3UYCCKHX IIPOIECCOB,
IPOUCXOJSAIIMX B 3BE3/1aX, B 3BE3AHBIX CHCTEMAaX, B MEKIralaKTUUECKOM
cpese; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
NPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DH3MYECKUX BETWYUH C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUH, MpPU HSTOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBATH pe3yJIbTaThl MOJYYEHHOM  3aBHUCUMOCTH
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEpPEHUM, JenaTh  BBIBOJABI MO  pe3yjibTaTaM
UCCIIEIOBAHUS;



NPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;
MIPOBOJIUTD OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIaHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;
coOrOIaTh MpaBuiia 0€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICTOBaHHIA B
pamMKax  y4yeOHOTO  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
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM aHalW3a 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 MMEIOIUXCS JTAHHBIX, aHAJTM3UPOBATh
PE3YNBTATHl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM TOTYYEHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMK 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIAa: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE 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 pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOLIErO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YeNIOBeKa, CBS3aHHOM ¢ (PU3MUEeCKMMH MpoLeccaMu, C
MO3UIIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
OPUPOJOTONB30BAHUM, @ TaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUIN
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTHS UYEJIOBEYECKOTO
00111eCTBa;

MIPUMEHSITh Pa3JInuHbIe CIOCOObI paboThl ¢ HMHpoOpManuend (PU3NIECKOro
COJEp)KaHUSI C HCIOJb30BAaHWEM COBPEMEHHBIX HMH()OPMAIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Y4eOHOU H
HAy4YHO-TIOMYJISIPHOW MH(pOPMAIK, CTPYKTYPUPOBAHUS U MHTEPIIPETAILIUU
uH(pOpMaIK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUIO M  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATH OpraHu3alMOHHbIE U MI03HABATEJIbHBIC yMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIOJIHEHUS
IPOEKTHBIX U YUYEOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIpPENesiTh AEsATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBAaTHO OLICHUBATh BKJIAJ KaXKJIOT0o M3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIEMBbI;

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



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. HAYYHBIM METO/ ITIO3HAHUS ITIPUPOIbI
1.1 Hay4Hb1il MeTO1 IO3HAHUS TIPUPOIBI 6 0 0
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunemartnka 10 1 0
2.2 JlnHamuka 10 0 0
2.3 Craruka TBEpAOTO TENa 5 1 0
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 1
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 0
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 0
33 ArperatHblie cocTosiHUS BemiecTBa. da3oBbie 14 1 0
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 pa3nuyuHBIX cpenax 6 0 0
Hroro no pazgeny 54
Pa3nen 5. PU3NYECKUM MIPAKTUKYM

5.1 Ou3nUeCcKuil MPaKTHKYM 16 0 16
Wroro mo pazmeny 16
PesepBHOE Bpems 10 1 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 10 19




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
1.1 MarsauTtHOe ToJe 14 0
1.2 DNeKTpOMarHUTHAasE MHIAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10 0
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 0
53 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 10 1 0
BOJIHBI
24 OnTHka 25 1 1
Hroro mo pazgeny 60
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
3.1 Ochosbl CTO 5 0 0
Utoro no pazneny 5
Paznesn 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15 1 0
4.2 ®uznka aToma 5 0 0
43 ®u3rKa aTOMHOTO S7pa U IIEMEHTapHBIX 5 0

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHH U acTPO(UZUKU 12 0
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 0
' TS TeTbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 22







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®usznka — pyHIaMeHTaJIbHas HayKa O
IpUpoie

04.09.2023

Hayunb1ii MeTO1 MO3HAHKS U METOIBI
nccaenoBaHus GU3NIECKUX SBICHUI

05.09.2023

DKCIEPUMEHT U TEOPHUA B MPOIIECCE
no3HaHus npupoapl. Habmonenne u
IKCIIEPUMEHT B (PU3HKE

05.09.2023

Crioco6b1 u3MepeHus GPU3NIECKUX
BEJIMYUH

06.09.2023

AGCOIOTHAS M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX
BEJTUYHH

07.09.2023

MogenupoBanue B ¢pusuke. Posb u mecto
¢bu3uku B GOpPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B TPAKTUYECKON
NEeSITEeNbHOCTH JIIOeH

11.09.2023

MexaHuueckoe JBMKCHUE. Cucrema
orcueta. OTHOCUTEIIHLHOCTD
MCXaHHUYCCKOI'O ABUXKCHU . HpSIMaSI n
O6paTHa$I 3aJa4 MCXaHUKHU

12.09.2023




Pannyc-BexkTop MaTepualbHON TOYKH, €70
IIPOEKLIUY HA OCU KOOPJAUHAT.
Tpaekropus. [lepemenienue. CKopocCTb.
Hx npoekuu Ha ocu KOOpAUHAT

12.09.2023

PaBHOMEpPHOE ITPAMONIMHEWHOE
nekenue. ['paduueckoe onvcanue
PaBHOMEPHOTO MPSIMOJTMHEHHOTO
TIBYKEHUS

13.09.2023

10

CrnosxeHune nepeMeIieHnii U CKOPOCTEH.
Pemenue 3agau

14.09.2023

11

HepaBHoMepHoe nBmxeHne. MrHoBeHHast
CKOpocCTh. Yckopenue. [Ipsamonnuaeitnoe
JABUXXCHUC C TOCTOSAHHBIM YCKOPCHUEM

18.09.2023

12

I'paduueckoe onmcanme
MPSIMOJIMHEHHOTO JIBHKCHHS C
MTOCTOSTHHBIM YCKOPEHUEM

19.09.2023

13

CBoboaHoe masieHre. Y cKopeHue
cBOOOHOTO IMaJeHUs. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M UX TpaduKu

19.09.2023

14

JIBukeHue Tena, OpoIIeHHOTO MO YTIIOM
K TOPU30HTY

20.09.2023

15

KpuBonuneiinoe npuxenue. [Ipuxenue
10 OKPY>KHOCTH. YTJIOBasi U TUHEHHAS
ckopocTs. [lepuon u yacrora.
LenTpocTpemMutenbHOE U TOJTHOE
yCKOpEeHue

21.09.2023




KonTtposneHas padota Nel mo teme

16 "Kunemaruka" 25.09.2023
IIepsbiif 3axk0oH Hprorona. MHepuuansHabie
17 cucreMsl orcuéra. [IpuHun
oTHOcUTeNbHOCTH [ amues. 26.09.2023
HewnepumansHbie CUCTEMBI OTCUETA
18 Cuna. PaBHoelicTByromas cuia. Bropoit
3akoH Hprotona. Macca 26.09.2023
19 Bzanmopeiicteue Ten. Tpetnii 3akoH
HproTona 27.09.2023
20 [TpuHIMT cymepro3uiuu cuil. Penrenne
3a/1ay Ha IpUMEHeHne 3aKk0oHOB HproToHa 28.09.2023
3aKOH BCEMHPHOTO TATOTECHMUS.
21 BKBI/IBaJ'I?HTHOCTB IrPaBUTAIMOHHON U 02.10.2023
WHEPTHOMN Macchl
99 Cuna TspKecTH M ycKopeHue cBoOOHOTO
HaJxeHus 03.10.2023
23 Cuna ynpyroctu. 3akoH ['yka. Bec tena 04.10.2023
Cuna tpenus. [Ipupoaa u BUsbl Cuil
24 Tp?HI/I}I. JIBI>KeHre B )KUJIKOCTH U ra3e ¢ 05.10.2023
y4€TOM CHUJIIBI COTIPOTHBIICHUS CPEJIBI
o5 Hasnenue. ['mapocraTiyeckoe 1aBIeHUE.
Cuna Apxumena 09.10.2023
AGCOIOTHO TBEPIOE TEJO.
26 ITocTynarensHo€E M BpalaTeIbHOE 10.10.2023

ABHUIKCHUC TBCPAOT'O TCIIa




27

JIBr>keHue HeOECHBIX TN U MX
HCKYCCTBEHHBIX CITYTHUKOB. IlepBas
KOCMHUYECKasi CKOpoCTb. 3akoHbl Keruiepa

03.10.2023

28

MoMeEHT CHITBI OTHOCHUTEIBEHO OCH
BpaieHus. [linedo cumsl

10.10.2023

29

CrnosxeHune cuil, IPUIOKEHHBIX K
TBepaoMy Tery. LleHTp TspkecTH Tena.
YcnoBust paBHOBECHS TBEP/IOTO Tea.
Bunasl paBHOBECHS

11.10.2023

30

Pemenue 3agau

12.10.2023

31

KonTponsnas pabora Ne2 no teme
"lnnamuka. Cratuka TBepAoro tena'

16.10.2023

32

Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
MaTepHuanbHBIX TouekK. LleHTp macc
CUCTEMbI MaTepUajbHBIX TOUEK. Teopema
0 JIBHYKEHUM LIEHTpa Macc

17.10.2023

33

I/IMHy.]'IBC CHJIBI 1 UBMCHCHHE UMITYJIbCa
Tena. 3aKoH COXpaHCHH UMITYJIbCA.
PeakxtuBHOEC JABHIKXCHHC

17.10.2023

34

MowmeHT HMITYJIbCa MaTepHaHBHOﬁ TOYKH.
Hpe,[[CTaBJ'ICHI/Ie 0 COXpaHCHHUHU MOMCHTA
HUMITYJIbCA B ICHTPAJIBHBIX IOJISAX

18.10.2023

35

PaboTa cusbl Ha MaJIOM U HAa KOHEUHOM
nepemerenun. ['papuueckoe
IpeJCcTaBiIeHUe paboThl CHIIbl. MOLTHOCTb
CHJIBI

23.10.2023




36

Kuneruueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUuu
MaTepUaIbHON TOYKU

24.10.2023

37

[ToTeHnManpHbIE U HEMOTEHIIUAJIBHBIE
cuisl. [loteHnmansHas seprusa. Bropas
KOCMHUYECKasi CKOPOCTb

24.10.2023

38

Tperbsa kocMuyeckasi ckopocTb. CBsI3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUN

25.10.2023

39

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHymnu s uieanbHOM
KUIKOCTH

26.10.2023

40

KontponpHas padota Ne3 o teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

07.11.2023

41

Pa3BuTure npenacraBieHuii o0 Ipupoie
Ter1oThl. OcHOBHBIE NoJi0keHust MKT.
Juddysus. BpoyHoBckoe nBrKeHne

07.11.2023

42

CrpoeHue ra3000pa3HbIX, )KUJIKUX U
TBEPABIX TeJ. XapakTep ABMKCHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA

08.11.2023

43

Macca u pazMepsl MOJIEKYIT (aATOMOB).
KomnuectBo Bemecrsa. [loctosHuas
ABoraapo

09.11.2023

44

JIaGopatopHas pabota Nel
"UccnenoBanue coXpaHEHUs UMITYJIbCa
IIPU YIIPYTOM B3auMOJCUCTBUH'".

19.10.2023




Temnepatypa. TeroBoe paBHOBecHE.

4
> [Ixana [Henbcus 13.11.2023
46 Pemrenue 3amau 14.11.2023
47 WNneansueiii ras. I'a3oBble 3aKOHEI 14.11.2023
48 VYpaBuenue MenaeneeBa-Knanerpona.
Pemrenue 3amau 15.11.2023
49 AOcouroTHas TeMIiepaTypa. 3akoH
JanpToHa 16.11.2023
50 M3omporieccsl B HacaIbHOM rase ¢
MOCTOSHHBIM KOJIMYECTBOM BEIL[ECTBA 20.11.2023
I'padmueckoe npeacraBneHne
51 M30IIPOIIECCOB: U30TEPMA, H30X0Pa, 91.11.2023
n3obapa
52 O MKT
CHOBHOE ypaBHEHHE 91.11.2023
53 Pemenue 3amau 99 11.2023
CBs13b aOCOJTIOTHOM TEeMIIEPATypPhI
TEPMOIUHAMHYECKON CUCTEMBI CO
54 CpeIHel KHHETHYeCKOH dHepruen 93.11.2023
MOCTYNATENbHOTO TEIJIOBOTO JIBUKCHUS
€€ yacTHull
55 O06o001eHne u cucTeMaTu3anus 3HaHu|
o teme "OcHoBsl MKT" 27.11.2023
56 KonTtponeHas padota Ne4 o teme
"OcHoBbl MKT" 28.11.2023




57

TepmoaunaMuyeckas cucreMa. 3alaHue
BHEIIHUX ycnoBui uis T/l cucreMsl.
Bremnue 1 BHyTpeHHUE TapamMeTpsl.
[Tapamerpsr T/] cuctemel Kak cpeHue
3HAQ4YCHMS BEJIUYHH, OIIMCBHIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

28.11.2023

58

HyneBoe Hauano TepMoOIMHaMUKH.
Camonpowu3sBosibHas penakcaius T[]
CHUCTEMBI K TEMJIOBOMY PaBHOBECHUIO

29.11.2023

59

Monenb nieaJIprHOTO Ta3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH 3TOU MOJIETN

30.11.2023

60

VYpaBuenue MenpaeneeBa-Knanelipona u
BBIpaKEHUE JIJIsI BHYTPEHHEH YHEPTUn

04.12.2023

61

Bripaskenue 1y1si BHyTpeHHEN SHEPTrUn
OJIHOATOMHOTO MJICaJIbHOT'O Ta3a.
KBazucratuueckue u HeCTaTUYECKUE
MIPOLIECCHI

05.12.2023

62

DneMeHTapHas paboTa B TEPMOIMHAMHUKE.
Brruucnenue paboTsl 1o rpaduxy
nporiecca Ha pV-auarpamMme

05.12.2023

63

Temnonepenaua kak croco0 N3MEHEHUS
BHyTpeHHei sHepruu T]] cucremsr 6e3
COBEPIIEHHS padOTHI

06.12.2023

64

KOHBGKHI/IH, TCIUIOIIPOBOAHOCTD,
HU3JTy4YCHUC

07.12.2023

65

KoanuectBo Temnotsl. TenmmoéMKoCcTh
Tena. YAeabHas 1 MOJIIpHasA

11.12.2023




TEIUIOEMKOCTH BellecTBa. Y AelibHas
TEIJIOTa CTOPAHUS TOTLJIMBA

Pacuér konmyecTBa TEIIOTHI IPH

06 Terionepeaayde 12.12.2023
67 [TonsTHe 00 amuabaTHOM Tporecce.
[lepBrlii 3aKOH TEPMOIMHAMUKI 12.12.2023
KonunuecTBo TemnoTsl u paboTa Kak Mepbl
68 M3MEeHEeHMs BHyTpeHHel sHepruu T]] 13.12.2023
CUCTEMBI
BTopoii 3ak0H TepMOAMHAMUKH TSI
69 PaBHOBECHBIX M HEPABHOBECHBIX
nporieccoB. HeoOpaTUMOCTh PUPOHBIX 14.12.2023
MIPOIIECCOB
70 [TpuHIUIIBI AEHCTBUS TEMJIOBBIX MAIIWH.
KILJ 18.12.2023
71 MaxkcumanbHoe 3Hauenue KITJ. Hukn
Kapno 19.12.2023
72 Y CTHBIN DK3aMeH 3a TIepBOE MOJYroIHe.
19.12.2023
DKOJOTUYECKHE aCTIEKThI UCTIOIb30BaHUS
73 TEIUIOBBIX JIBUTATEIEH. TC?HOBOG 90.12.2023
3arpsi3HEHUE OKPYKaloIIel cpebl
74 Pemtenue 3amay 91.12.2023
O06o001eHne u cucTeMaTu3anus 3HaHu|
75 o teme "Tepmonunamuka. TemnoBsie 95.12.2023

MaIuaer"




76

KonTtponeHas padota Ne5 mo Teme
"Tepmoaunamuka. TeraoBsie MallIuHbI"

26.12.2023

7

[TapooOpa3zoBaHue ¥ KOHJICHCAITHS.
Hcnapenue u kurenue. Y aenbHas
TEIUIOTa Mapo0Opa30BaAHUS

26.12.2023

78

HaCI)IHleHHI)IG 1 HCHACBIIIICHHBIC I1aphbI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
AaBJICHUA HACBIIICHHOTO Imapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT
00BbEMa HACBHIIIEHHOTO Mapa.
3aBUCHUMOCTD TEMIICPATYpPhbl KUIICHUA OT
JaBJICHHUS B ) KUJKOCTH

27.12.2023

79

Braxxnocts Bo3zyxa. AGCOIIOTHAS U
OTHOCHUTEIIbHAs BIaXKHOCTh

28.12.2023

80

Pemrenue 3agau

08.01.2024

81

Trépnoe Teno. Kpucramnmyeckue u
amop(HbIe Tera. AHU3OTPOIUS CBOMCTB
KpHUCTAILJIOB

09.01.2024

82

IInaBnenue u KpucCTaJlIn3anusi. Yz[eana;I
TCIIOTA ITJIaBJICHHUA. CY6J'II/IMaI_[I/ISI

09.01.2024

83

Jlebopmaruu TBEPAOTO TEA.
Pactsoxenue u cxxarue. Cnpur. Moayib
HOwnra. Ilpenen ynpyrux nedopmanuii

10.01.2024

84

TenmoBoe pacipeHuc JKUJKOCTEH U
TBép,[[LIX TCII. AHFapMOHI/I3M TCIIIIOBBIX
KoJIeOaHUH qacTull BEIICCTBA

11.01.2024




85

[IpeobpazoBanue suepruu B hazoBBIX
nepexozax

15.01.2024

86

VYpaBHeHue TeroBoro danaHca

16.01.2024

87

Pemenue 3amau

16.01.2024

88

[ToBepXHOCTHOE HATSKEHUE.
Kanunnspuelie sapnenus. [lapienue noma

I/ICKPI/IBJ’ICHHOﬁ MOBEPXHOCTBIO KNUAKOCTH.

®opmymna Jlamnaca

17.01.2024

89

O06o01menre 1 cucTeMaTru3aus 3HaHUHA
1o Teme "ArperaTHble COCTOSTHUS
Bemecta. da3oBeie nepexoipr"

18.01.2024

90

KonTtponbHas padota Ne6 o teme
"ArperatHble COCTOSIHUS BEILIECTBA.
®dazoBbIie Iepexoabl"”

22.01.2024

91

DneKkTpu3aIus Tel U €€ MPOosIBICHUS.
DIekTpudeckuil 3apsa. /IBa Buaa
ANEKTPUIECKUX 3apsaaoB. [IpoBogHUKH,
JTUDJICKTPUKHU U TIOJTYIIPOBOTHUKH

23.01.2024

92

DIIeMEHTapHBIN 3JIEKTPUUYECKUN 3apsi.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsiaa

23.01.2024

93

B3aumopeiictBue 3apsnoB. Toueunsle
3apsaasbl. 3akoH Kynona

24.01.2024

94

Pemenue 3amau

25.01.2024




95

Dnekrpuyeckoe nosie. Ero neiictBue Ha
INEKTPUUECKUE 3aPSI/IbI

29.01.2024

96

Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[TpoOubIit 3apsia. JIuauN HANPSHKEHHOCTH
aneKTpudeckoro noss. OqHOpPoIHOE
ANEKTPUYECKOE I10JIe

30.01.2024

97

[ToTeHIIMamTbHOCTH DJIEKTPOCTATUIECKOTO
nous. Pa3HOCTh MOTEHIIMAJIOB U
HAIpsKECHUE

30.01.2024

98

[ToreHumaneHas sHEprUs 3apsaa B
NEKTPOCTaTHYECKOM 1ose. [lorennnan
JNEKTPOCTATUYECKOTO MO

31.01.2024

99

CBs13b HAPSKEHHOCTH TTOJISI U PA3HOCTH
[IOTEHIUAJIOB IJIs JJIEKTPOCTATUYECKOIO
oJIs

01.02.2024

100

[TpuHIUTT CYTIEPIIO3UITUH DIICKTPUUSCKIX
noJieu

05.02.2024

101

Pemrenue 3agau

06.02.2024

102

[Tosie Toueuynoro 3apsiga. [lone
PaBHOMEPHO 3apsHKEHHOM cepbl

06.02.2024

103

[Tone paBHOMEPHO 3apsKEHHOTO 1O
00wsémy mmapa. [lone paBHOMEpHO
3apsKEHHON OECKOHEUHOM MII0CKOCTH

07.02.2024

104

HpOBO,[[HI/IKI/I B DJICKTPOCTAaTUYICCKOM
nojie. YCiaoBue paBHOBCCHUA 3apsa10B

08.02.2024

105

I[I/IBHGKTPI/IKI/I " IIOJYIIPOBOJHUKU B
QJICKTPOCTATUYCCKOM II0JIC

12.02.2024




Konpnencarop. D1nekTpoéMKOCTh

106 KOHJICHCATOpa. DIEKTPOEMKOCTh 13.02.2024
IJIOCKOTO KOHAEHCAaTopa
107 [TapannensHOE coeMHEHNE
KOHJIEHCATOPOB 13.02.2024
108 [TocnenoBarenbHOE COETMHEHUE
KOHJICHCATOPOB 14.02.2024
109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa 15.02.2024
JlabopaTtopnast pabota No2 M3yuenne
110 MIPOTEKAaHMsSI TOKA B IEMH, COJIeprKaleit 10.02.2024
KOHJIEHCaTop.
111 JIBMKEHHE 3apsyKEHHOM 4acTUIBI B
OJTHOPOJTHOM DJICKTPUUECKOM TI0JIe 20.02.2024
112 Pemtenue 3amay 90.02.2024
113 O060011eHre U cucTeMaTu3alus 3HaHun
1o Teme "DneKTpuieckoe noJje" 21.02.2024
114 KontponbHas padorta Ne7 o teme
"DnekTpuueckoe moJje" 22.02.2024
Cuna Toka. [locTostHHBIN TOK. Y cI0BUS
115 CYILIECTBOBAHUS MOCTOSIHHOTO 96.02.2024
ANEKTPUYECKOTO TOKa
116 Ncrounnku Toka. Hanpsbkenne u 9/1C 97 02.2024
117 3akoH OMa [uid ydacTKa [enu.
DIEKTPUYECKOE CONIPOTUBIICHNE 27.02.2024




3aBUCUMOCTb COIPOTUBIICHUS

118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €r0 JITUHBI

HHHH:HIEHH Honlz:;e?lioro igqeip?ﬂﬂﬂ 28.02.2024
119 YaenpHOE COMPOTUBIICHHUE BEIIECTBA.

Pemrenue 3amau 29.02.2024
120 [TocnenoBarensHOE, TApaLICIBLHOE,

CMEIIaHHOE COEIMHEHUE MTPOBOTHUKOB 04.03.2024
121 Pacuér pa3BeTBIIEHHBIX DJIEKTPHUSCKUAX

uenei. [IpaBuna Kupxroda 05.03.2024
122 Pemenne 3amau 05.03.2024
123 PaGora snexTpuyeckoro Toka. 3aKoH

Jxoyns —Jlenma 06.03.2024
124 Pemtenue 3amay 07.03.2024

MOIIIHOCTb 31EKTPUYECKOTO TOKA.
125 Tennos

pemCTozZ[eMomHOCTb, BbIETIsIeMas Ha 11.03.2024
126 Pemtenue 3amay 12.03.2024
197 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE

HMCTOYHHMKA TOKA 12.03.2024
128 3akon OMa 7151 IOJTHOM (3aMKHYTOM)

ANEKTPUIECKOM IIeTH 13.03.2024
129 JlaGopatopHas padota Nel "M3mepenue

O/1C 1 BHyTpEHHEr0 CONMPOTHUBICHUS" 14.03.2024
130 MOITHOCTh HCTOYHUKA TOKA

18.03.2024




131

Kopotkoe 3ambikanne

19.03.2024
132 K
3 OHJICHCATOP B IICTIH ITOCTOSIHHOTO TOKA 19.03.2024
133 Pemenue 3amau 90.03.2024
134 Pemenue 3amgau mo reme "[locTostHHBIM
ANEKTPUIECKUHN TOK" 21.03.2024
135 Pemenue 3amgau mo teme "IlocTosHHBIN
ANEKTPUIECKUH TOK" 01.04.2024
136 Pemenue 3agaq nmo teme "IlocToSTHHBIN
ANEKTPUIECKUH TOK" 02.04.2024
O060061eHre U cucTeMaTu3alus 3HaHu|
137 o T"eMe [TocTOSTHHBIN IEKTPUICCKUT 02.04.2024
TOK
138 KontponbHas padorta Ne8 o teme
"[TocTosIHHBIN NTEKTPUUECKHUIA TOK" 03.04.2024
DnexTpuyecKkas mpoBOJIUMOCTh
139 Pa3IMYHBIX BEIIECTB. DJICKTPHUICCKUI 04.04.2024
TOK B MeTay1ax. CBepXIpOBOIMMOCTD
DIEeKTpUYECKUN TOK B pacTBOpax u
140 pacIruiaBax 3JeKTPOJIUTOB. 3aKOHbI 08.04.2024
®dapanest 115 IEKTPOTU3A
141 OnexTpuueckuil ToK B rasax. [lnazma 09.04.2024
142 DNEeKTpUUYECKUN TOK B BaKyyMe.
BakyymHble npu6ops! 09.04.2024




143

DNEKTPUUECKU TOK B MOJIYIPOBOJHUKAX

10.04.2024

144

[TonynpoBoAHUKOBBIE TPUOOPHI

11.04.2024

145

®uznyeckuil npaktukyM Nel no Teme
"N3mepenue cuiibl TOKa U HANIPSKEHUS B
LIENU IOCTOSTHHOTO TOKA MPY NOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX
MU3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKoMCTBO ¢ U POBOIL 1abopaTopueit
o ¢usuke. [Ipumepsl u3mepenus
(bu3MUeCKUX BETMYHMH MPU OMOIIU
KOMIIBIOTEPHBIX JATYUKOB"

15.04.2024

146

®usznyeckuit mpaktukyM No2 1o Teme
"M3ydyeHrne HEpaBHOMEPHOTO IBUKEHUSI C
LEJbI0 ONpeeTICHHUs] MTHOBEHHOU
ckopocTH"

16.04.2024

147

®usznueckuit mpaktukyM Ne3 1o Teme
"H3mepenue ycKkopeHus pu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
NBIDKEHUH I10 HAKJIOHHOU IIocKocTH"
win "HccrnenoBanue 3aBUCUIMOCTH ITyTH
OT BpEMEHH MPHU PaBHOYCKOPECHHOM
IBIKeHUN"

16.04.2024

148

®uznyeckuil npakTukyM Ne4 1o teme
"M3MepeHune ycKopeHHsi CBOOOHOTO
najgeHus" win "N3ydenue qBuKeHus
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

17.04.2024




149

®usnueckuil npakTukyM NeS o teme
"N3yueHue qBUKEHUS Tea 110
OKPY>KHOCTH C IIOCTOSIHHOM 1O MOJTyJIIO
ckopocThio" unu "HcecnenoBanue
3aBHCUMOCTH [1epHoAa 0OpalieHus
KOHHUYECKOTO MasATHUKA OT €ro
napameTpon"

18.04.2024

150

Ouznyeckuit npaktukyM NelO no Teme
"N3mepenue ummynbca Tena 1no
TopMo3HOMY yTu" unu "N3mepenue
CWJIBI TATH, CKOPOCTH MOJEIN
AIEKTPOMOOUIIST U MOIIHOCTH CHUJIBI TSATH"
niy "CpaBHEHHE U3MEHEHUS UMITYJIbCA
TeJla ¢ UMITYJIbCOM CHIIbI" WITN
"HccnenoBanue COXpaHEHHS UMITYJIbCa
MpU YIPYroM B3aUMOJACHUCTBUM" WIIH

"M3MmepeHne KNHETUYECKON SHEPTUH Tena

10 TOPMO3HOMY TTyTH"

25.04.2024

151

®duznyeckui mpaktukyM Neb 1o teme
"M3mepeHue paBHOICUCTBYIOIIEH CHUIIbI
IIpH IBIKEHUU OpycKa M0 HAKIOHHOM
mwiockoctu" i "[IpoBepka rMNoOTE3bI O
HE3aBHCHUMOCTHU BPEMEHU JBU)KCHUS
Opycka 1Mo HaKJIOHHOM MIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT ero Macchl"

22.04.2024

152

@uznyeckuil npakTukym Ne7 1o teme
"HccnenqoBanue 3aBUCUMOCTH CHIT
YIPYTrOCTH, BOBHUKAIOIINUX B MPY>KUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun”

23.04.2024




niu "M3yueHne ABMKEHUs CUCTEMBI TeEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérkuii 670K"

153

Ouznyeckuil npakTukyM Ne§ 1o teme
"N3mepenne ko3 duimenTa TpeHus mo
BEJIMYMHE YIII0BOTO KOA(PPUIIMEHTA
3aBucumoctu Frp(N)" nmm
"UccnenoBanue OBMKEHUS OpycKa 1Mo
HAKJIOHHOM IIOCKOCTH C IEPEMEHHBIM
ko3¢ punmenTom Tpenus" wiu "Msydenue
JBUKEHHUS TPYy3a HA BaJLy C TPEHHEM"

23.04.2024

154

®usnueckuil npakTukyM Ne9 no teme
"UccnenoBanue yciIOBH paBHOBECHS
TBEPJIOTO TEJA, UMEOIIETO OCh
BpaiieHusa" unm "KoHncrpyrpoBaHue
KPOHIITEHHOB U PACUET CUJl ynpyroctu"
niu "M3ydeHne ycTOM4rMBOCTH TBEPIOTO
TeJa, UMEIOIIETo IJIOMa/lb OTIOPHI

24.04.2024

155

®usnyeckuit mpaktukyM Nell no teme
"M3ydyeHnrne n30TepMHUUECKOTO Mpolecca
(peKOMEeHJ0BaHO HCIOJIb30BaHHE
nudposoii 1abopaTopun)" uiu
"N3yueHne u30XopHOro npouecca’ uiu
"N3ydenne nu3obapHoOro mpoiecca’ uiu
"[IpoBepka ypaBHeHUs1 cOCTOSIHUA"

29.04.2024

156

®uznueckuit npaktukyM Nel?2 o teme
"N3mepenue yaenpHON TemIo€MKocTH"
nnu "VccnenoBanue mpoiecca
OCTBIBaHUS BellecTBa" WIN

30.04.2024




"UccnenoBanue annadaTHoro mpoiecca”
niu "M3ydeHne B3aMMOCBSA3HM dHEPIrun
MEXMOJIEKYJIIPHOTO B3aUMOJIEUCTBUS U
TEMIIEPATYPbl KUIIEHUS KUIKOCTEH"

157

Ouznueckuil npaktukyM Ne 13 o teme
"N3ydyeHne 3akOHOMEPHOCTEN HCTIapEeHUs
xuakocren" wmm "M3mepenue yaenbHol
TEIUIOTHI IUIaBJICHUS Jibja" WU
"N3y4yeHne cBONCTB HACHIIEHHBIX MTapoB"
nin "M3mepenne abcomoTHOM
BJIQYKHOCTH BO3/yXa U OLIEHKAa MacChl
rapoB B nomernieHun'". smepenue

K03 duimeHTa TOBEPXHOCTHOTO
HaTSKEHUS

30.04.2024

158

®usnueckuit mpaktukyM Nel4 o teme
"Habnroienne mpeBparieHust SHEPTuu
3apsOKEHHOTO KOHJIEHCATOPa B DHEPTHIO
u3nydeHus ceeroaunoa’ wim "M3ydyenue
MPOTEKAaHUsI TOKA B IIETIH, COACpIKaIei
KoHAeHcaTop" wiu "Pacnpenenenue
Pa3HOCTHU MOTEHITUATIOB (HAMPSHKEHUS)
MIPH TIOCJICIOBATEIFHOM COSMHEHUHN
KOHJEHCAaTOpOB"

02.05.2024

159

®usnueckuit npaktukyM Ne 15 o reme
"UccneqoBanue CMEMIAHHOTO
COEIMHEHUS PE3UCTOPOB' UIIN
"N3mMepeHune yaeapHOTro CONPOTUBIIEHUS
npoBoaHUKOB" win "VMccnenoBanue

06.05.2024




3aBUCHUMOCTH CUJIbI TOKA OT HAMPSKEHUS
JUTSA TaMITbl HAaKATTUBaHUS"

160

®uznueckuil npaktukyM Nel6 no teme
"HabumroteHue amekTposnsa’ win
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "MccnenoBanue 3aBUCUMOCTH
COTIPOTHUBJICHUS] TEPMOPE3UCTOPA OT
temneparypbl" win "CHATHE BOJIBT-
aMIEpPHOI XapaKTepUCTHKU Auoaa"

07.05.2024

161

Peseprubrit ypok. O6001eHNE 1
CUCTEMaTH3aIus 3HAHUH 110 TeEME
"KunemaTtuka"

07.05.2024

162

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHH 10 TeMe
"Jlmnamuka"

08.05.2024

163

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTH3aLUs 3HAHUH 10 TEME
"CraTtuka TBEp10ro Tena"

13.05.2024

164

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3alMsl 3HaHH 110 TeMe
"3aKOHBI COXpaHEHHSI B MEXaHUKE"

14.05.2024

165

PesepBusiit ypok. O600mIeHE U
cucTeMaTHh3alys 3HaHUH 10 Teme
"OCHOBBI MOJIEKYIISIPHO-KUHETUYECKON
Teopun"

14.05.2024

166

PesepBHrlit ypok. O600IeHE 1
CHCTEMAaTHU3alMs 3HaHHU 110 TEMeE
"TepmoanHamuka. TenaoBbsle MalliuHb!"

15.05.2024




167

PesepBHelit ypok. O600IIeHNE 1
cCucremMatTu3sanus 3HAHUH 110 TEME
"DnexTpuueckoe mojue"

16.05.2024

168

Ok3ameHalMoHHas padota B popme EI'D
Ha Kypc ¢usuku 10 kacca.
(ITpupaBHUBaeTCS K TOJOBOMI
KOHTPOJIBHOU paboTe.)

20.05.2024

169

PesepBubiit ypok. O60011eHNE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"[ToCTOSHHBIN 3JIEKTPUYECKHUM TOK"

21.05.2024

170

Peseprubrit ypok. O6001eHNE 1
cucTemMaTu3anus 3HaHuil o teme "Toku B
pa3InyHbIX cpenax”

21.05.2024

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

170

10

19




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
B3anMoielicTBrE MOCTOSTHHBIX MAarHUTOB
1 .M 1 0 0
Y TIPOBOJIHUKOB C TOKOM. MarautHoe 04.09.2023
nose. ['unore3a Ammepa
Bekrop marautHON mHAyKIMu. [puHImn
2 i, JI 1 0 0
cynepno3p£upm MarHuTHBIX ToJiel. Jlnnun 04.09.2023
MAarHUTHOW MHIYKIIHH
3 MarsuTHoO€ 10JIe TPOBOTHUKA C TOKOM. 1 0 0
OmneIT Dpcrena 05.09.2023
4 Cuna A & 1 0 0
nia Amriiepa, e€ HampaBJIeHUE U MOJYJIb 06.09.2023
5 P 1 0 0
elIeHUE 3a]1a4 06.09.2023
6 [Ipumenenue 3akoHa Amriepa. 1 0 0
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI 11.09.2023
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 . i 1 0 0
MOMYIb. JIBUKEeHHE 3apsSKEHHON YaCTUIIBI 11.09.2023
B OJJHOPOJHOM MarHMUTHOM TOJIE
8 P 1 0 0
elIeHHe 3a/1a4 12.09.2023
9 PaGora cunel Jlopenia 1 0 0

13.09.2023




10

Pemenue 3amau

13.09.2023

11 MarauTHO€ 10JI€ B BEILIECTBE.

deppoMarHeTHKy, rnapa- U JuaMarHeTUKu 18.09.2023
12 OcCHOBHBIE CBOWCTBA (heppPOMArHETHKOB.

[Tpumenenne heppoMarHeTHKOB 18.09.2023

JlabopaTtopnast pabota Nel "
13 HccnenoBanue NeHCTBUS TOCTOSTHHOTO

MaFHI/I);[a Ha paMHKy ¢ ToKoM." 19.09.2023

JlabopaTtopnast pabota No2 "M3mepenue
14 cuibl Amriepa. M3ydenune 3aBUCUMOCTH

CHUITBI AMnega oT (:}’I:IIJ'II)I ToKa." 20.09.2023
15 SIBJICHHE AIEKTPOMArHUTHOW WHIYKITHH.

[ToTok BeKTOpa MarHUTHOW MHIYKITUN 20.09.2023
16 SAC mHayKuHH 25.09.2023
17 3aKOH 3JIEKTPOMAarHUTHON WHIYKIUH

Ddapanes 25.09.2023
18 Buxpeoe anektpuueckoe noJie. Toku

dyko 26.09.2023
19 O/1C uHAYKIMU B IBUOKYIIUXCS

MIPOBOTHUKAX 27.09.2023

Jlaboparopnas pabota Ne3
20 "HUccnenoBanue HBj'IeHI/I}I ) 97.09.2023

ANEKTPOMArHUTHOW WHIYKIIUH.
21 [IpaBusno Jlenna

02.10.2023




NupyktuBHOCTB. Karymka

22 WHJIYKTUBHOCTHU B LIETIH TOCTOSTHHOTO 02.10.2023
TOKa
93 SAsnenue camounaykiuu. J/C
CaMOMWHTYKIIUU 03.10.2023
24 DHeprus MarHUTHOTO TIOJISt KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe 04.10.2023
25 Pemenue 3amau 04.10.2023
26 O06o00mmeHre 1 CHCTEMAaTH3alus 3HAHUH
o teme "DeKTpoauHaMuKa" 09.10.2023
97 KonTtponsnas padora Nel no teme
"DnexTpoauHaMuKa" 09.10.2023
28 KoneobarensHas cucrema. CBOOOIHEIE
KoJiebanus1. ['apMoHHYEeCcKre KOIeOaHus 10.10.2023
29 KunemaTnyeckoe u THHAMHAYECKOS
onrcaHue KojaedaTeIbHbBIX IBUKEHUN 11.10.2023
DHepreTudeckoe onvcanue. BoiBoa
JTUHAMUYECKOTO OTIUCAHMS
30 TapMOHHYECKUX KOJICOAaHUW U3 UX 11.10.2023
SHEPTreTHUYECKOT0 ¥ KHWHEMAaTHYECKOTO
OIIMCAHMS
31 Awmmunrynaa u $asa konebanui 16.10.2023
ITepuon u yactora kosnebanwuii. [Tepron
32 MaJIbIX CBOOOIHEIX KOJIeOaHMt 16.10.2023

MaT€MaTU4YCCKOIO0 MasaTHHUKA. Hepnozl




cBOOOTHBIX KOJIeOaHMIA IPYKUHHOTO
MasiTHUKA

3aryxatomue Koyiebanus. BeinyxeHHbIe

33 Konebanus. Pezonanc 17.10.2023
34 ABTOKOICOAHUS 18.10 2023
JlabopaTtopHnast pabota Ne4 "U3yuenue
35 3aKOHOB JIBM)KCHHSI TEJIa B XOJI€
Kone6aHI/)III71 Ha YIPyrom HOI[BJG::[CG." 18.10.2023
VYpok-koHpepenuus "MexaHuueckue
36 KoJicOaHus B M'?’?,I)IKHJIBHI)IX 93.10.2023
WHCTPYMEHTaX
37 O06o01enre 1 cucTeMaTru3aus 3HaHUHA
o teme "MexaHnuueckue koneOaHus" 23.10.2023
38 DJEeKTPOMAarHUTHBIC KOJICOAHUSI.
KonebaTenpHbIN KOHTYD 24.10.2023
®opmyna Tomcona. CBsi3b aMIUTATYIbI
39 3aps/ia KOHJICHCAaTopa ¢ aMIUTUTYA0U
CI/I]j)'IB?TOKa ]I: KOJIe6aIt)TeJILH0M KoiﬂType 25.10.2023
40 3aKOH COXpaHEHUs SHEPTUH B UCATHHOM
KoJie0aTeIbHOM KOHTYpE 25.10.2023
3aryxarolue 3JIeKTPOMarHUTHbIC
41 KoJieOaHus1. BeIHy X ICHHBIC
BHCKTpOMarHI/ITHyI;;Ii(OJIeGaHI/I}I 07.11.2023
42 IIepemeHnHsli TOK. Pesuctop u
KOHJIEHCATOP B II€NHU NEPEMEHHOTO TOKA 08.11.2023
43 Karyiika "HIyKTUBHOCTH B IIENTU
MIEPEMEHHOTO TOKa 08.11.2023




3axoH Oma Juis 3IEKTPUYECKOM Lienu

44
MEPEMEHHOTO TOKa 13.11.2023
MoniHOCTh IEPEMEHHOTO TOKA.

4 AM 7

5 IUIATYJHOE U JIEUCTBYIOLIEE 3HAUYEHUE 13.11.2023

CWJIBI TOKA U HATIPSDKEHUS

46 Pe3oHaHC B 25IeKTpUYeCKOi enH 14.11.2023

47 Pemenue 3amau 15.11.2023
WneansHbiif Tpancopmarop.

48 HpomBOHCTBoL nepeaayda u nmoTpedaeHue 15.11.2023
MEKTPUICCKON SHEPTUN
DKOJIOTUYECKHE PUCKHU TIPH MTPOU3BOJICTBE

49 anektposHepruu. KynsTypa
WCIIOJIb30BAHUS SJIEKTPOIHEPTUH B 20.11.2023
MOBCEIHEBHOM KU3HU

50 JlaGopaTtopnast pabota No5 " U3zyuenue
TpanchopmaTopa." 20.11.2023

51 Pemtenue 3amay 91.11.2023
O06001eHne u cucTeMaTu3anus 3HaHu’

52 10 TeMe BVJV'IGKTpOMaFHI/ITHbIe 99 11.2023
KoJieOaHus

53 MexaHrueCKUe BOJTHBI. XapaKTePUCTUKU
MEXaHUYECKHUX BOJIH 22.11.2023

54 CBolicTBa MEXaHUYECKUX BOJIH

27.11.2023




55

3ByK. XapaKTEpUCTUKH 3ByKa

27.11.2023

56 WudpasByk u yJII)TpaSByK.U [ymoBoe

3arpsi3sHEHUE OKPYKAIOIEH CpeIbl 28.11.2023
o7 Pewrenne 3anau 99.11.2023
58 DNEeKTpOMAarHUTHBIE BOJHBL M3mydyeHue

AIEKTPOMArHUTHBIX BOJIH 29.11.2023
59 DHeprus MEKTPOMArHUTHBIX BOJIH.

CBoOi#ICTBa DJIEKTPOMArHUTHBIX BOJTH 04.12.2023

[Ikana 37eKTPOMAarHUTHBIX BOJTH.
60 [IpuMeHeHue IEKTPOMArHUTHRIX BOJIH B

Telj(HI/IKe U OBITY ’ 04.12.2023

[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.
61 Pammonoxamus. SHGKTpOMuaFHI/ITHOG 05.12.2023

3arpsi3HEHUE OKPYKalolIel cpeibl
62 KonTtponbnas padorta Ne 2 o teme

"Konebanus u BosiHbI" 06.12.2023
63 Cgert. 3aKOH NPSIMOJIMHEUHOTO

pacrpoCcTpaHEeHHs CBETa 06.12.2023
64 Pemenue 3af[aq Ha MPUMEHEHHNE 3aKOHa

MIPSMOJIMHEHHOTO PACIIPOCTPAHCHHSI CBETA 11.12.2023
65 Otpaxenue ceta. [110ckoe 3epkaino.

Cdepuueckoe 3epkaio 11.12.2023

[Ipenomnenue cBeta. AGCOMIOTHBIN U
66 OTHOCHUTEIIbHBIN NOKA3aTelNb 12.12.2023

MpCIOMIICHUA. ITonHoe BHYTPCHHCC




oTpakeHue. [IpenenbHbIi yroJ nojaHoro
BHYTPEHHETO OTPaXKEHUS

Jlabopatopnast padota Ne6 "N3zmepenue

67

ToKa3aTes MpeOMIICHHS CTeka." 13.12.2023
68 Xon yder B mpusMe. Jlucnepceus csera.

CnoxHbIii cocTaB O6enoro cera. Lpet 18.12.2023
69 JInn3el. DOKYCHOE PaCCTOSIHUE U

OTNITHYECKAs CUJIa JIMH3BI 18.12.2023
70 [TocTpoenue n3o0paxeHunil B IMH3aX U UX

cucTeMax. YBEIHMUYCHHUE JTNH3BI 19.12.2023

Pemenue 3aga4 Ha mocTpoeHue
71 M300paxKeHmil, MOJIy4aeMbIX C IOMOIIBIO 90.12.2023

JIUH3
72 I'na3 xak ontuyeckas cucreMa 90.12.2023
73 Pemenue 3agau. [Ipenensr npuMeHMMOCTH

T€OMETPUYECKON OTITUKH 25.12.2023
74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS 95,12 2023
75 Jlucniepcus cBera 96.12.2023
76 HNurepdepennus ceeta 97 12.2023

KorepeHnTHble HCTOUHUKHU. Y CIIOBUS
77

HaOJI0IeHUS] MAKCUMYMOB U MMHUMYMOB 27.12.2023
78 Pemenue 3amau

08.01.2024




79

[Ipumenenne uTephepeHINN

08.01.2024

80 Judpakmnus cBeTa 09.01.2024
81 Hudpaxmonnas pemeérka. Y cioBue

HAOJIO/ICHUS TJIAaBHBIX MAaKCHUMYyMOB 10.01.2024
82 Pemenue 3amau 10.01.2024
83 [ToniepeyHOCTH CBETOBBIX BOJIH.

[Tonspuzanus cBeta 15.01.2024
84 Pemrenue 3amay 15.01.2024
85 CBETOBBIC SIBJICHUS B IPUPOJIC 16.01.2024
86 O06001eHre u cucTeMaTu3alus 3HaHun

o teme "Onrtuka" 17.01.2024
87 KontponpHas padota Ne3 mo teme

«OnTtuka» 17.01.2024

['paHuIpl MPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKH. 3aKOHBI ANEKTPOAUHAMUKH U 99 01.2024

MIPUHIIUI OTHOCUTEIBHOCTH
89 [TocTynatsl criennagbHONU TEOPUU

OTHOCHUTEIILHOCTH 22.01.2024

[IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAJ.

[Ipeo6pazoBanus Jlopenna. YcnoBue
90 MPUYUHHOCTH. OTHOCUTENBHOCTh 93.01.2024

OJJHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie BpEMCHHA
1 COKpAIICHUC TJINHBI




DHeprus U UMIYJbC PEISITUBUCTCKOM

o YaCTHUIIBI 24.01.2024
CBsi3b MacChI C YJHEPTHCH U UMITYJIBCOM

92 PENSATHBUCTCKON YaCTUIIBI. DHEPTHS 24.01.2024
MTOKOS

93 PaBHOBeCHOE TEIJIOBOE M3TYUICHHE 99.01.2024

94 3akoH cMmelienns Bunaa 99.01.2024

95 I'mmote3a M. ITnanka o kBanTax. ®OTOHEI 30.01.2024

96 DHeprus ¥ UMITYIIbC POTOHA 31.01.2024

97 ®dotorpdext. OnwiTel A. I'. CroneTona.
3akonsl potorddexra 31.01.2024
YpaBHeHue DUHIITEHA AJ1sI

98 dboTtorddekra. "KpacHas rpanuia 05.02.2024
dboTtorddekra

99 JaBnenue cBeta. Onbitel I1. H. JIeOGenera 05.02.2024

100 BoHOBEIE CBOWCTBA YaCTHUIL 06.02.2024
Bousnsl e bpoitns. JlmmHa BoJHbBI e

101 bpoiins u PaSMepH 00J1acTH JIOKAIM3aluu 07.02.2024
JBUKYIIEHCS YaCTUIIBI

102 KopnyckynsipHO-BOJIHOBO! Jyanu3m

07.02.2024




103

Judpaxiys 37eKTPOHOB Ha KPUCTAJIIAX

12.02.2024
Crienurka U3MepeHnuit B MUKPOMUPE.
104 .. .
0 CO?THOHICHI/I?I HeonpeaenEHHOCTeH 12.02.2024
Ieiizenbepra
105 Pemenue rpadguueckux 3amay 13.02.2024
106 Pemenne pacuéTHpIX 3ama4 14.02.2024
KonTponsnas pabora Ne 4 o remam:
107 OCHOBHU CTO", K”Opl'IyCKyJ'IHpHO- 14.02.2024
BOJIHOBOH JTyaJTU3M
OMBITHI TIO UCCIICIOBAHHUIO CTPOCHUS
108 atoma. [manerapnas Mozenb aroma 10.02.2024
Pezepdopna
109 [Toctynater bopa 10.02.2024
110 Bunpsl cnekrpoB. CriekTp ypoBHE#
SHEPTHH aTOMa BOJOPOaa 20.02.2024
111 CHoHTaHHOE W BBIHYXICHHOE H3TyICHUE
cBeTa 21.02.2024
112 Jlasep 21.02.2024
Hyxnonnas monens siapa ['eiizenOepra-
113 WBaneHko. 3aps1 U MacCOBOE UMCIIO fAJIpa. 96.02.2024
M3oTtonbl. PagnoakTUBHOCTH
114 3aKoH paJIMOaKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOLIETO U3ITYyYEHUSI. 26.02.2024




Bnusinue painoaKkTUBHOCTH Ha KUBbIE
opranusmsl. /lozumerpus

115

DHeprus cBA3U HyKJIOHOB B s/Ipe.
SAnepusie cuibl. Jledekt Maccer spa.
SnepHeie peakuuu. AnepHbIe peaKTOPBHI.
[Tpo6nemsbl ynpaBisieMoro
TEPMOSIJIEPHOTO CUHTE3a. DKOJIOTUYECKUE
ACMeKThl Pa3BUTHUS SJEPHOMN SHEPreTUKU

27.02.2024

116

MeTtompl perucTpalvu 1 UCCIeI0BaHUs
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOICHCTBUS.
BapnoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenune o CTaHAapTHON MOJCIIH.
KBapk-ritooHHas MOJIeNb aipOHOB

28.02.2024

117

®wuzuka 3a npenenamMmu CTaHIapTHOU
Mozenu. TéMHas Matepust U TEMHAs
sHeprusi. EnnHCTBO (hU3myeckoit KapTHHBI
MHpa

28.02.2024

118

OTansl Pa3BUTHA aCTPOHOMMUU. 3HaueHHe
ACTPOHOMUH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS IPUPOIBI KOCMHYECKHIX
00BEKTOB. METO/IbI aCTPOHOMHYECKHUX
HUCCIIEI0BAHUMI

04.03.2024

120

COBpeMeHHHC OIITHYCCKHUEC TCICCKOIIBI,
PaaruOTCIICCKOIIHI, BHC&TMOC(bepHaH
ACTPOHOMMUA

04.03.2024

121

Bun 3Bé3aH0ro Heb6a. Co3pesnus, sipkue
3BE3/1bl, TUIAHETHI, UX BUUMOE IBUKECHHE

05.03.2024




122

Counneuynas cucrema. Comnite. ConHeuHas
aKTUBHOCTH. McTounuk suepruu ColHia
U 3BE3]T

06.03.2024

123

3BE3/1bl, UX OCHOBHbIE XapaAKTEPUCTHKHU.
Jnarpamma "crekTpanbHbIA KJIacc —
CBETUMOCTD"

06.03.2024

124

3Be3 bl INIABHOM MOCIIEA0BATEIHLHOCTH

11.03.2024

125

Bnyrpennee ctpoeHue 3BE3.
CoBpeMeHHbIE ITPEACTABICHUS O
MIPOUCXOXKACHUHU U 3BoJrolnu CoJlHIa U
3BE3/1. OTamnbl KU3HU 3BE3]

11.03.2024

126

Mneunsiii [Iyre — Hama ['anakTuka.
Tunsl ranaktuk. YEpHbBIE IBIPHI B SApaX
TaJaKTUK

12.03.2024

127

Bcenennas. Pacmiupenne BeeneHHOM.
3akon Xab6ma. Teopus bosbIoro
B3pbIBa. PenkTOBOC M3ITyueHue

13.03.2024

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

13.03.2024

129

Hepeménnpie npoOieMbl acTpPOHOMUU

18.03.2024

130

®uznyeckuil npaktukyM Ne 1 o teme
"UccneqoBanre MarHUTHOI'O IIOJIS
MOCTOSTHHBIX MarHUTOB'" MJIK
"UccnenoBaHue CBOMCTB
(beppoMarHeTukos".

18.03.2024




131

®uznyeckuil npakTukyM Ne2 1o Teme
"OnpeneneHye MarHUTHOW MHAYKIIMU Ha
OCHOBE U3MEpeHUsI cuiibl Amnepa”

19.03.2024

132

®uznyeckuil npakTukyM Ne3 1o Teme
"Onpenenenre MHAYKIIMH BUXPEBOTO
MAarduTHOTO I10JIA"

20.03.2024

133

®uznyeckuil npakTukyM Ne4 1o teme
"UccnenoBanue siBICHHUS CAMOUHIYKITUN"
unu "Coopka Moienu
3IIEKTPOMAarHUTHOIO reHeparopa’

20.03.2024

134

®usnueckuil NpakTUKym no reme Ne 5
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U IPYKUHHOTO
MasTHUKOB"

01.04.2024

135

®uznueckuit mpaktukyM Ne 6 o Teme
"[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasiTHUKE"

01.04.2024

136

®usznyeckuit mpaktukyM Ne 7 o teme
"HccnenoBanue NepeMEHHOI0 TOKa Yyepes
MOCJIEIOBATEILHO COEIUHEHHBIE
KOHJICHCATOP, KaTYLIKY U Pe3UcTop" Hin
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B 1IEMHU IEPEMEHHOTr0 ToKa"

02.04.2024

137

@uznyeckuil npakTukyM Ne§ 1o teme
"N3yueHue napaMeTpoB 3BYKOBOU BOJIHBI'

1

03.04.2024

138

®uznyeckuil npakTukyM Ne 9 1o teme
"ITonryuenne n300paXkeHUsI B CUCTEME U3
IJIOCKOTO 3epKaja U JIUH3bI"

03.04.2024




139

®uznueckuil npaktukyMm Ne 10 o reme
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUA OT BEIIeCTBa (Ha MpuMepe
xKuakux JuH3)" wim "M3mepenne
(hOKYCHOTO PacCTOSTHUS PACCEHBAIOIITIX
nuH3"

08.04.2024

140

®uznyeckuit npaktukym Ne 11 o teme
"Habmntonenne nudpakuuu,
MHTEp(EPEHIINH U MOJISIpU3aluy cBeTa"

09.04.2024

141

®usnueckuit npaktukyM Ne 12 o teme
"Onpenenenre UMNyIbCa U SHEPTUH
PENATUBUCTCKHUX YacTHUIl (110
¢dboTorpadusiM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T0J1e)"

10.04.2024

142

®usnueckuit mpaktukyM Ne 13 o teme
"NU3mepenue nocrosinHou [lnanka Ha
OCHOBe HccienoBanus Gororddexra" nim
"HccnemoBanye 3aBUCHMOCTH CHIIBI TOKa
4yepe3 CBETOMO OT HalpsDKeHU"

10.04.2024

143

®usnyeckuit mpaktukyM Ne 14 o teme
"HccnenoBanue CiekTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEPEHHUE
nocrosiHHOM Punbepra"

15.04.2024

144

®uznueckuit npaktukyM Ne 15 o teme
"UccnenoBanue pajnoakTUBHOTO (hOHA C
HCIOJIb30BaHUEM J03UMeTpa" WiH
"N3ydyeHne moraomeHus 6era-4acTuil
aIfoMUHHEM"

15.04.2024




145

®uznueckuil npaktukyMm Ne 16 o reme
"Habnronenus 38€31H0T0 HebOa
HEBOOPYKEHHBIM I'JIa30M C
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHHUHN JUIS OTIPEIECIICHUS
MOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbBIE CO3BE3/IHS
CeBepHoro noxiymapus 1 sipkue 3BE3/1b1"
niu "Habmronenus B Teneckon JIyHsl,
IJIAHET, TYMAHHOCTEN U 3BE3HBIX
CKorieHnn"

16.04.2024

146

O0o001Ienre ¥ cucTeMaTH3ays 3HAHWH.
Ponp pusuku u actpoHOMUY B
SKOHOMMYECKOM, TEXHOJIOTHISCKOM,
COITMATLHOM M ATHYECKOM cdhepax
JEATeIIbHOCTH YCIOBEKA

17.04.2024

147

O06001eHre U cucTeMaTu3alus 3HaHui.
Ponb u MecTo pu3HMKM 1 aCTPOHOMUHM B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

17.04.2024

148

O06001eHre 1 cucTeMaTu3alus 3HaHui.
Ponb dusmveckoit Teopun B
(dhopMHUpPOBaHUHU MTPEICTABICHHM O
(bu3nueckoi KapTUHE MUPA, MECTO
(hbM3UYECKO KapTHHBI MUPA B 00IIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

22.04.2024

149

O00011eHrE U cUCTEMATU3ALUS 3HAHUN
no teMe "Kunematuka"

22.04.2024




150

O0001IeHUE U CUCTEMATU3ALIUS 3HAHUN
o teme "Kunematuka"

23.04.2024

151

O000111IeHNE ¥ CUCTEMATH3ALMS 3HAHUI
o Teme "Jlunamuka"

24.04.2024

152

O06o01IeHne 1 cucTeMaTu3anus 3HaHu !
o Teme "CraTuka TBepa0ro Tena”

24.04.2024

153

O00011IeHne U cUCTEMAaTU3aIMS 3HAHUN
1o TeMe "3aKOHbI COXpaHEHUSI B
MexaHuke"

29.04.2024

154

O06o01menre 1 cucTeMaTru3amus 3HaHUH
1o Teme "OCHOBBI MOJIEKYJISIPHO-
KHMHETH4EeCKOH Teopun"

29.04.2024

155

O0001IeHne 1 cucTeMaTU3aIis 3HAHUN
no teme "Tepmoauuamuka. TennoBsie
MaIIuHe"

30.04.2024

156

O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
1o Teme "ArperaTHble COCTOSHUS
BeniectBa. ®azoBbie nepexo b

06.05.2024

157

O00011IeHre U cucTeEMaTU3aLMs 3HAHUN
1o Teme "DnekTpuueckoe nosie"

06.05.2024

158

O06001eHne u cucTeMaTu3anus 3HaHu’
1o teme "TIoCTOSIHHBIN 2IIEKTPUUYECKUI

TOK

07.05.2024

159

O06o011eHre U cucTeMaTu3alus 3HaHUH
o reMe "Toku B paznuuHbIX cpenax”

08.05.2024

160

O00011eHrE U cUCTEMATU3ALUS 3HAHUN
o TeMe "MarautHoe noJie"

08.05.2024




161

Wrorosas koHTposbHas padora Ne 5 3a
TOJI.

13.05.2024

162

PesepBHeIit ypok. O000IICHNE 1
CHCTEMATU3AaLMI 3HAHUH 110 TEME
"Mexannyeckue koiaebanus"

13.05.2024

163

PesepBHsIit ypok. O600IICHNE 1
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"JyeKTpOMarHuTHbIE KosieOaHus"

14.05.2024

164

PesepBHblit ypok. O60011IEHNE U
cUCTeMaTH3alus 3HaHUH 110 TeMe
"MexaHn4eCcKHe U dJIEKTPOMArHUTHbBIE
BOJIHBI"

15.05.2024

165

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHU 110 TeMe
"OnTuka"

15.05.2024

166

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHU 110 TeMe
"OcnoBbl CTO"

20.05.2024

167

PeszepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

20.05.2024

168

PesepBublit ypok. O600mIeHE U
CUCTEeMaTH3allKsl 3HAaHH 110 TeMe
"®dusuka aroma"

21.05.2024

169

PesepBHrlit ypok. O600IeHE U
cUcTeMaTH3aIlHs 3HAHUH 10 TeME

"du3uKa aTOMHOTO S/1pa U JIEMEHTaPHBIX

vactul”

22.05.2024




PesepBHeIit ypok. O600IICHHE 1
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka, 11 kinacc/ Kacesinos B.A., O611ecTBO ¢ orpaHuYeHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01miecTBo «31aTenbeTBO
«IIpocBenieHue»

» Gusuka. Ontuka. KBantoBas ¢usuka, 11 knacc/ Makues ['.5., CunskoB
A.3., O011eCTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsenienuey

» Gusuka. Dnexkrpoaunamuka, 10-11 knacesl/ Msikumes I.51., CunsikoB A.3.,
OO6111eCTBO C OTPAaHUUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE
obmectBo «M3marensctBO «IIpocBemienue
1. TTapdentreBa H.A. COopHUK 3a1a4 110 u3HKe: 0a30BBIN U TPOPUITHHBIM
ypoBHH: 11 10-11k1. o6mieodpazosar. yupexaenuii. — M.: [IpocBemienne,
2016
2. Tonbadap6 H. U. ®uzuka. 3agaunuk. 10-11kmaccer. - M.: [Ipoda, 2018.
3. ®usuka 10 knacc KacwesinoB B.A. YrinyOneHnsiii ypoBerb. MockBa,

"IIpocemienne"” , 2023

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA
1. Bonkos B. A. [Toypounsie pa3zpabotku o ¢pusuke: 10 kmacc. — M.: BAKO,

2017.

2. Bonkos B. A. Iloypounsie pa3padotku no pusuke: 11 knace. — M.: BAKO,



2017.

3. ABneeBa A. B. Meroanueckne peKOMEHIAIMU IO UCTIOJIb30BAHUIO
yueOHUKOB noj peaakuueit I'. 1. Mskumea «Mexanunka. 10 kiacey,
«MonekynsapHas ¢uzuka. Tepmogunamuka. 10 kimacey, « DIEKTPOIUHAMUKA.
10-11 xnacey, «OnTuka. KBanToBas ¢pusuka.l1 kimace» npu nuzydeHuu Gu3nKu
Ha nipoduiIbHOM ypoBHE. -M.: JIpoda, 2017.

4. NMuk FO. U. u ap. ®uzuka. bonibiioil cipaBOYHUK 7151 IKOJIBHUKOB U
MOCTYMAIOUX B BY3bl. - M.: [lpoda, 2015.

5. A.E. Mapon, E.A. MapoH. J[unaktuueckue MaTepuabl.

6. Yriy6nennoe uzyuenue pusuxu B 10-11 xmaccax: Ku. ns yuurens / O.D.
Kab6apnun, C.1. Kabapnuna, B.A. Opnosa. — M.: IIpocBemenue, 2002. — 127

C.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. http://school-collection.edu.ru

2. http://fcior.edu.ru/

3. Jluck ®usuka. bubaroreka HarasaHBIX ITocoOuii 7-11 Kiaccel

4. http://phys.reshuege.ru/test?theme=167

5. KoMIakT-IiCK ¢ 3JEKTPOHHBIM IIPHIIOKCHUEM Y YICOHUKY.



