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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHONM pabodeid mporpaMMbl BocnuTaHus W KoHmenuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaqusyomux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTo TpeaMeTa ¢ Yy4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTMKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  O0OydaroIuXcsl.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKA yriyOJIEHHOTO YPOBHSI TO3BOJISIET pPEaM30BaTh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)abIM
oOy4JaronMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3HUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nmporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOJa€HHOM
YPOBHE, SBJISIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIaHUPYEMBIE pe3yJIbTaThl OCBOCHHMS Kypca (PM3HKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YIIbTAaThl IO TOJaM 00yUYECHHUS;

coJepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIIOJIb30BaHA YUUTEIAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[TporpamMMa no ¢pu3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABISIET BO3MOXHOCTH JUISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
NOJIXOJOB K NpenoAaBaHuio (U3UKH HAa YriIyOJEHHOM YypOBHE NHpPU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbINH Kype GU3HKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpENeIuIo XapakTep U OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyuYEHHUs HOBBIX MaTEepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaromierocsi, B pOpMHUpPOBaHNE YMEHUH MPUMEHSITh HAYYHBIM METOJ| MO3HAHUS
IIPU BBIMOJTHEHUU UMU YUE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (hu3uku Ha ypOBHE CPEIHETO OOIIEro 00pa30BaHuUs MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUH C HEW KypC SIBISIETCSI JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pU3uKd
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(GbopMUpOBaHKE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT MCIOJb30BAHUE
I'YMAaHUTAPHOTO TNOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKIUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUM, a Takke OOCYXIEHUs
npo6JieM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIB30BAHUHM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEro ¢akropa ydeOHoro mporecca. [lms yrayOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyMa. [Ipyu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIyTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamus padot
IPAaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPhIE MPOBOAATCSA B IpoLiEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOT0, 00001IEHHOTO BH/Ia €3 MOIIArOBOM WHCTPYKIIHH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPECTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYILIECTBISIETCA
y4acTHUKaMU 00pa30BaTeIHLHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbiroe BHUMaHUE yIeseTCs PEIICHUIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTHU KaK W3 OJHOTO pasjiena Kypca, TaK U HHTErpupys
NPUMEHEHNE 3HAaHUH U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUM M TIPOIIECCOB B OKPY’Karollel JKM3HU, TpeOyrolre BbIOopa GhU3NIECKOn
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOosEHHOrO YpOBHS HAa YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4daTbCid B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunere (U3MKK JOIDKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHUYeCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1oBaHME.

JleMmoHCTpanoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 000pynOBaHHE MJII YYCHUYECKHX TPAKTHYECKUX pPadboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTHueckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYJIOBAaHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU HENSIMU U3Y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpoBaHHEe HWHTEpeca M CTPEMJICHUS OOy4YarolMXcd K HayYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMHEpOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX chepax  Oynyen
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreynBaeTCsl pelieHneM CIEIyIoMMX 3ajad B
npouecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYlO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dbopMUpOBaHKE YMEHUHN MIPUMEHITh TEOPETUUECKUE 3HAHUS ISl OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (U3HUECKON
MOJENIM, AJEKBaTHOW YCJIOBHMSM 3a/Jadyd, B TOM 4YHUCIE 3aJa4 HWH)XCHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyeCKuX OSKCIEPUMEHTOB, aHaju3a M HMHTEpOpeTauuud UHPOopMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUe YCJOBHM [JIsi pa3BUTUS YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaIbHON ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOIOJDKEHHUE
00pa30BaHMsl 110 CIIEHUATIBHOCTAM (PU3HKO-TEXHUUECKOTO PO,

B coorBerctBMM ¢ PaGoyell _NporpaMMoil _BOCHMTAHMS peaau3aius
BOCHUTATEIIBHOTO MOTEHIHAIA YPOKOB MPEyCMATPUBAET CIEAYIOIINE TO3HUIUN:

— MAaKCHMaJbHOE HCIOJb30BAHHE BOCIIMTATCIHLHBIX BO3MOXKHOCTEH
cojiepkanus yueoHoro npeamera «duzukay s GopMUPOBaHUS Y 00yJarOIUXCs
POCCHIMCKUX TPAJMIIMOHHBIX JYXOBHO-HPABCTBEHHBIX U  COIMOKYJBTYPHBIX
IIEHHOCTEW, POCCUHUCKOTO HCTOPHUYECKOIO0 CO3HAHUS HA OCHOBE HCTOPUYECKOIO
MIPOCBEIIECHUS; TT0J00P COOTBETCTBYIOIIETO TEMATHUYECKOTO COJEPKaHHUs, TEKCTOB
JUISL YTEHUS, 3a/1a4 JIJIs PEIICHUs, TPOOJIEMHBIX CUTYAIIUM JIJIs1 00CYKICHHIA;

— BKJIIOYCHHE B pabouyl0 MpOrpaMMy IIEJIEBbIX OPUEHTHPOB PE3yJIbTAaTOB
BOCIIMTAHUS, @ UMCHHO:

I{esieBbIE OPUEHTUPHI

I'paknaHckoe BOCIIMTAHUE

Oco3HaHHO  BBIp@XAIOIIUA  CBOKO  POCCHUUCKYIO  TPa¥IaHCKYIO
NPUHAIIICKHOCTD (MACHTUYHOCTH) B MOJUKYJIBTYPHOM, MHOTOHAITMOHAILHOM U
MHOTOKOH()ECCHOHATBLHOM POCCUIICKOM OOIIECTBE, B MUPOBOM COOOIIECTBE.

Co3Haromuii CBOE€ €IWHCTBO C HApoaoM PoccuM Kak HCTOYHHKOM
BJACTH M CYOBEKTOM TBHICSYEJIETHEW POCCUIMCKON TrOCyJapCTBEHHOCTH, C
PocculickuMm rocy1apcTBOM, OTBETCTBEHHOCTh 3a €r0 PAa3BUTHUE B HACTOSIIIEM
n OyaymieM Ha OCHOBE MCTOPUYECKOTO MPOCBENICHUS, CPOPMUPOBAHHOTO
POCCHICKOr0 HAIIMOHAJIBHOTO UCTOPUYECKOTO CO3HAHUS.

[IposiBnsfonIIMiE ~ TOTOBHOCTh K 3ammuTe  POoauHBI,  CIIOCOOHBIN
apryMEHTHUPOBAHHO OTCTaWBaTh CYBEPEHUTET M JIOCTOMHCTBO Hapoaa Poccuum
u Poccuiickoro rocyaapcrsa, COXpaHsATh U 3aLLUIIATH UCTOPUUYECKYIO IIPABIY.

OpueHTUpPOBAaHHBI Ha AaKTUBHOE TIPaXJIAaHCKOE Yy4YacThE€ Ha OCHOBE
YBXEHUSI 3aKOHA W MPABOMOPSIKA, TPaB U CBOOO] COrpaK/IaH.

Oco3HaHHO W JEATEIbHO  BBIPAKAIOIMIUNA  HENpUSTHE  JIFOOOU
JUCKPUMUHALIUK TI0 COLIMAIbHBIM, HAIMOHAJIbHBIM, PAaCOBBIM, PEIUTHO3HBIM
MpU3HAKaM, MPOSIBJICHUA  AKCTPEMHM3Ma, TEppopu3Ma,  KOPPYMIHH,
AHTUTOCYJIAPCTBEHHOM JAEATEIHHOCTH.

OO6nagaromuyii ONBITOM IPaXIaHCKON COITMATBLHO 3HAYUMOM JACSITEILHOCTH
(B yUEHMYECKOM CaMOYIPaBJIE€HUU, BOJOHTEPCKOM ABMIKEHHUH, SKOJIOTMYECKHUX,
BOCHHO-TIATPUOTUYECKUX U JIP. O0BEIUHECHUSIX, aKIUX, TpOorpaMmax).
ITaTpuoTn4yecKoe BOCIUTAHUE

Bripaxaromuii CBOK HAIlMOHAJIBHYH), 3THUYECKYI NPUHAJIEKHOCTD,
MPUBEPKECHHOCTh K POJHOM KYJIbTYpE, JIFOOOBH K CBOEMY HApPOY.

Co3Harommii  NPUYACTHOCTh K MHOTOHAlIMOHAJIBHOMY  Hapoay
Poccuiickoii  ®@enepaunn, Poccuiickomy OTeuecTBY, pOCCUUCKYIO KYJIbTYPHYIO
WJICHTUYHOCTb.




[IposABnsrOIMA JIEITENBHOE LEHHOCTHOE OTHOUIEHHE K HCTOPUYECKOMY
U KyJIbTYPHOMY HACJEIUI0 CBOEr0 M JAPYrux HaponoB Poccum, TpaguuusM,
Mpa3gHUKaM, TaMSATHHKAM HApOJOB, MNPOKHUBAKIIMX B POJHOM CTpaHe —
Poccun.

[IposABnsironMid yBa)X€HUE K COOTECYECTBEHHHMKAM, IPOKHUBAKOIIAM 32
pyOexXOoM, MOJJAEPKUBAIONINN UX IpaBa, 3allUTy UX WHTEPECOB B COXPaHECHUU
POCCUNCKOW KYJbTYPHON UICHTUYHOCTH.

JIyXOBHO-HPABCTBEHHOE BOCIIUTAHHE

[IposiBrsromMiA IIPUBEPKEHHOCTD TPaaULIHOHHBIM JTyXOBHO-
HPaBCTBEHHBIM  IIEHHOCTSAM, KyJbType HapogoB Poccum ¢ yyérom
MHPOBO33PEHYECKOT0, HAIMOHAIBHOTO, PEJINTHO3HOTO CaMOOIIPEIEIICHHUS.

JIeWCTByrOMiA W  OLEHUBAIOIIMK CBOE TMOBEJACHHE W TMOCTYIIKH,
[IOBEICHUE W TOCTYNKH APYIHX JIOAEH C MO3UIMN TPAJULIUOHHBIX POCCUMCKHUX
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEWM W HOPM C OCO3HAaHHEM TOCJIEICTBUUI
MOCTYIKOB,  JEATEJBHO  BBIPAXKAIOIIMKA  HEOPUSATHE AHTUTYMAHHBIX U
aCOLMATBHBIX TOCTYIIKOB, ITOBEACHUS, IPOTUBOPEYAILIUX 3TUM LEHHOCTSIM.

[IposaBnsironMi YBaK€HUE K JKU3HU U JOCTOMHCTBY Ka)KJIOIO YEIOBEKA,
cB00O/IE MHPOBO33PEHYECKOTO BBIOOpA u CaMOOIpeEACIIEHUS], K
IIPEACTABUTEIISIM PA3JIUYHBIX ITHUYECKUX TPYII, peauruid HaponoB Poccuwm,
UX HalUMOHAJIBbHOMY JOCTOMHCTBY U PEJIUIHMO3HBIM YYBCTBAM C YYETOM
COOJIO/IEHNS KOHCTUTYIIMOHHBIX MPaB U CBOOOJ BCEX Ipak]iaH.

[ToHnmaromuii 51 JEATEIIBHO BBIPAYKAIOLINAN LIEHHOCTH
MEKPEIIMTHO3HOT O,

MEKHAIIMOHAJILHOTO corjlacusi Jirojei, HapoaoB B Poccuu, cnocoOHbII
BECTHU JTAAJIOT C JIIOJbMHU PA3HbIX HAIMOHAJIBHOCTEH, PEIUTHOZHOU
MIPUHAJIJICKHOCTH, HAXOIUTh OOIIKE 1IEeNIM U COTPYIHUYATD JIJISI UX JOCTHKCHUSI.

OpueHTHpPOBaHHBIA Ha CO3JaHHE YCTOMYMBOM CEMBH HA OCHOBE
POCCUHCKUX TPAJUIIMOHHBIX CEMEWHBIX IIEHHOCTEW; MOHMMaHus Opaka Kak
COI03a MY>XYMHBI Y CHIIUHBI JJIsl CO3AaHUS CEMbU, POXKICHHUS W BOCIUTAHUS
B CEMbE [IETEH; HENPUATHS HACWIHS B CEMbE, YXOJa OT POAUTEIBbCKOU
OTBETCTBEHHOCTH.

Oo6nanaromuii  cHOPMUPOBAHHBIMUA TPEACTABICHUSIMU O I[EHHOCTH U
3HAYEHUU B OTEYECTBEHHOM W MHPOBOU KYJIBTYpPE SA3BIKOB W JIUTEPATYPHI
HaponoB Poccun, NeMOHCTpUPYIOIIMK YCTOMYMBBIM MHTEPEC K YTEHHUIO Kak
CPEACTBY MO3HAHUS OTEUECTBEHHOM U MUPOBOM AYXOBHOM KYJIBTYPBL.

ICTETHYECKOE BOCIIUTAHUE

Brelpaxkaronii NOHMMaHHWE LEHHOCTH OTEYECTBEHHOTO M MHPOBOTO
UCKYCCTBA, POCCHMCKOTO U MUPOBOI'O XYI0’KECTBEHHOT'O HACJICIU.

[IposiBiArOIIMM  BOCIIPUMMYMBOCTG K pPa3HbBIM BHJAM  HCKYCCTBa,
NOHUMAHHUE SMOLMOHAIIBHOTO BO3ACHCTBHS HCKYCCTBA, €ro BIHMSHUA Ha
IIOBEJICHUE JIIOAECH, YMEIOUMN KPUTUYECKH OLICHUBATD 3TO BIUSHHUE.




[IposBisAOIMY MOHMMAaHUE XYIOKECTBEHHOW KYJIbTYpPbl KakK CPEACTBa
KOMMYHHMKAIIUM W CaMOBBIPDOKEHUS B COBPEMEHHOM OOINECTBE, 3HAYCHUS
HPABCTBEHHBIX HOPM, LIEHHOCTEH, TPaIuIiil B HICKYCCTBE.

OpUeHTUPOBAaHHBII Ha OCO3HAHHOE TBOPYECKOE CaMOBBIpaXKEHUE,
pean3alnio TBOPUYECKUX CIIOCOOHOCTEH B pa3HBIX BUAAX HCKYCCTBA C y4ETOM
POCCHUHCKHMX TPaJULMOHHBIX JTyXOBHBIX W HPABCTBEHHBIX IIEHHOCTEH, Ha
ACTETUYECKOE 00YCTPOMCTBO COOCTBEHHOTO OBITA.

duznyeckoe BocnUTaHWe, GopMHUpOBaHMe KYJIbTYPbl 310POBbS W
IMOIMOHAJIBHOIO (JIATONOJIYYHs]

[ToHumaromii ¥  BBIPAXKAIOIMIMKA B  IMPAKTUYECKOW  JIESATEIBHOCTH
LIEHHOCTh YKU3HH, 3JI0POBbSI U OE30MACHOCTH, 3HAYCHUE JIMYHBIX YCUJIUN B
COXPAHEHUU U YKPEIUICHUU CBOETO 3/I0POBbS U 3[I0POBbS IPYTHUX JIIOJICH.

CoOmroaronuii  mpaBuia JMYHOW W OOIIECTBEHHON O€30MacHOCTH, B
TOM 4ucjie 0€30IacCHOIO MOBEACHUS B UHPOPMAIMOHHON Cpejie.

Belpakatronii Ha MNpakTHKE YCTaHOBKY Ha 3JI0pOBBIM 00pa3 »KU3HU
(3mopoBO€  MUTAHUE, COOJIOJIEHUE TUTHUEHBI, PEKUM 3aHATUH U OT/AbIXA,
(pM3HUECKYI0 aKTUBHOCTB), CTPEMIIEHHE K (PU3MYECKOMY COBEPILEHCTBOBAHMIO,
COOJIOIAIOIIMNA U TIPOTaraHIupyOIuii 0e30MacHbIN U 3JJ0POBBIM 00pa3 KU3HU.

[IposiBasitonuii  co3HatebHOE W OOOCHOBAaHHOE HEIPUSTUE BPEIHBIX
NpUBBIUEK (KypEeHUs, YIOTpeOJeHUsI aJIkoroJyig, HApKOTUKOB, JIOOBIX (opm
3aBUCUMOCTEH), JAECTPYKTUBHOTO IMOBEICHUS B 00IIecTBe W IUGPOBOM cpeje,
NOHUMaHUE MX BpeAa Uil (PU3UYECKOr0 U MCUXUYECKOTO 370POBBS.

JlemoHCTpUpyromuii HABbIKU pedekcun CBOEro COCTOSIHUS
(busmyeckoro, MOIMOHANIBHOTO, TCHUXOJIOTUYECKOTO), COCTOSIHUSI APYTUX
JOJed C TOYKH 3peHHUs 0€30MacHOCTH, CO3HATEIBHOTO YIMPABJICHHS CBOUM
AMOIMOHAJILHBIM COCTOSTHUEM, Pa3BUBAIOLIUNA CIIOCOOHOCTH aJanTHPOBAThCA K
CTPECCOBBIM CUTYallMsIM B OOILIEHUM, B Pa3HBIX KOJUIEKTUBAX, K MEHSIOIIUMCS
YCIOBHSIM (COLMATIbHBIM, MH(OPMAIMOHHBIM, TPUPOIHBIM).

TpyaoBoe BocnuTanue

VYBaxatoumit Tpya, pe3yJabTaThl TpyJa, TPYJAOBbIe U NMPO(hecCuOHATbHBIE
JNOCTHKEHUS CBOUX 3€MIISIKOB, UX BKJIAJ B Pa3BUTHUE CBOEIO IIOCEJICHM, Kpasd,
CTpaHbl, TPYAOBBIE TOCTUKEHUSI POCCUICKOTO Hapoa.

[IposiBasitonuii ~ CMOCOOHOCTH K =~ TBOPYECKOMY  CO3HJIATEILHOMY
COLMAJbHO 3HAYMMOMY TPYAy B JOCTYIIHBIX II0 BO3pacTy COLHAJIBHO-
TPYNOBBIX pOJSAX, B TOM YHCIE MNPEANPUHUMATEIBCKOU NEATEIBHOCTH B
YCJHOBUSIX CAMO3AaHATOCTH UM HAEMHOIO TpyAa.

YyacTByloMii B COLUMAJIBHO 3HAYMMOW TPYAOBOM JIESATEIBHOCTH
pPa3HOro BHAA B CEMBE, IIKOJIE, CBOEH MECTHOCTH, B TOM YHUCJIE OIJIaYMBAEMOM
TPYJl€ B KAHUKYJISIPHBIE IEPUObI, C YUETOM COOIIOJEHUS 3aKOHOJATEIbCTRA.

Bripaxarommi OCO3HAHHYIO TOTOBHOCTH K MOJIYYEHHUIO
MpoQeCCUOHATEHOTO 00pa30BaHMs, K HEMPEPHIBHOMY OOpa30BaHHUIO B TEUCHHUE
KU3HU KaKk YCJIOBHUIO  YCHEIIHOW Npo¢ecCHOHaIbHOW U OOIIEeCTBEHHOM
JEATEIBHOCTH.




[Tonnmaromuii crenupuKky TPYAOBOH AEATEIBbHOCTH, PETYIUPOBAHUS
TPYIOBBIX OTHOLIEHUH, camMo00pa3zoBaHUs 51 npodeccuoHaIbHON
CaMOIIOATOTOBKH B WH(MOPMAIIMOHHOM BBICOKOTEXHOJOTUYECKOM  OOIIECTBE,
TOTOBBI YYUTBCA U TPYAUTHCS B COBPEMEHHOM OOIIECTBE.

OpUeHTUPOBAaHHBII HAa  OCO3HAHHBIA BBIOOp cdepbl  TPYIOBOW,
Mpo(eCCUOHATEHON JEATETLHOCTH B POCCHICKOM OONIECTBE C YUETOM JIMUHBIX
KU3HEHHBIX IJIAHOB, MOTPEOHOCTEN CBOEH CEMbHU, OOIIECTBA.

IKO0JIOTHYECKOEe BOCIIUTAHHE

JleMOoHCTpUpyIOIIMKA B TMOBEACHUH C(HOPMHUPOBAHHOCTH 3KOJOTUYECKOU
KyJIbTYpbl HAa OCHOBE IIOHMMAaHMS BJIMSAHUSA COLMAIbHO-3KOHOMHYECKHX
MPOLIECCOB HA MPUPOIY, B TOM YHCIIE Ha INI00AIBHOM YPOBHE, OTBETCTBEHHOCTh
3a ACUCTBUA B IPUPOAHOM CpeELE.

Belpaxkaronmii  A€ATEIbHOE HENPUIATHE IEUCTBUM, IPUHOCAIIUX BpEX
IIPUPOJIE.

[IpumensitomMiA  3HAHUS €CTECTBEHHBIX M COLMAIBHBIX HayK JJId
pa3yMHOro, OEpekJIMBOTO MNPUPOJONOJL30BAHUSI B OBITY, OOIIECTBEHHOM
IIPOCTPAHCTBE.

Nmerommii M pa3BUBAIOIIMKM  ONBIT JKOJIOTMYECKUM HANPaBICHHOM,
IPUPOJIOOXPAHHOM, pecypcocOeperaromenl AesTeIbHOCTH, YYacTBYIOIUN B €ro
OpUOOPETEHUH IPYTUMHU JIFOJIbMHU.

IleHHOCTH HAYYHOI'0 IO3HAHUS

JleTebHO  BBIPAKAIOIIMIA  TO3HABATEIBHBIE HWHTEPECHl B  Pa3HBIX
MPEAMETHBIX 001aCTIX C YYETOM CBOMX MHTEPECOB, CIOCOOHOCTEM, TOCTHKEHUIA.

OOnajgaromuii  MpeACcTaBICHUEM O COBPEMEHHOM HaydyHOM KapTHUHE
MUpa, JOCTH)KEHHMSIX HAyKd W TEXHHKH, APTYMEHTHPOBAHHO BBIPAXKAIOIIUN
MMOHUMaHUE 3HAYCHHSI HAYKH B )KU3HU POCCUMCKOr0 O0IIECTBA, 0OECIEUEHUH €ro
0€30MacHOCTH, TYMAaHUTAPHOM, COLMAIbHO-3KOHOMUYECKOM pa3Butuu Poccuu.

JIEMOHCTpHUPYIOIIMI HABBIKM KPUTHUYECKOTO MBIIUICHHS, ONPEAECICHUS
JIOCTOBEPHOM HayYHOW MH(POPMAILIUU U KPUTUKH aHTUHAYYHBIX TIPE/ICTaBICHUN.

PazBuBarommii 1 MPUMEHSIONINN HAaBBIKA HAOJIOACHUS, HAKOIICHUS M
cCUCTeMaTHU3allMi (aKkTOB, OCMBICICHHS OIbITA B €CTECTBEHHOHAYYHOH U
I'YMaHUTapHON 00JIacTsIX TMO3HAHMsI, UCCIIEI0BATENbCKON AESITEIbHOCTH.

— Y4Y€T Ha3BaHHBIX ILEJIEBbIX OPHEHTHUPOB PE3YJbTATOB BOCIWUTAHUSA B
(bopMyTUpOBKaX BOCHHUTATENIBHBIX 3aJad YPOKOB, 3aHSATHI, OCBOCHHS y4eOHOM
TEMAaTHUKH, UX PeaTU3aIUI0 B 00yUEHNUH;

— BBIOOp METOJOB, METOJIMK, TEXHOJIOTHM, OKa3bIBAIOIIUX BOCIUTATEIBHOC
BO3JECHCTBME HA JUYHOCTh B COOTBETCTBUM C BOCIUTATEIBLHBIM UIECATIOM, IIEJBIO U
3aa4yaMi BOCIIUTAHUS, IIEJIEBbIMU OPUEHTUPAMHU PE3YJIbTATOB BOCIUTAHUSA,
peanuzanuio NpUOpUTEeTa BOCIIUTAHUS B YUeOHOH JesSTeIbHOCTH;

— TpUBJEYEHHWE BHUMAHUS OOy4YalolmUXCAd K I[EHHOCTHOMY acCHEKTy
M3y4aeMbIX Ha ypOKaxX TMPEAMETOB, SBJICHUNH U COOBITUH, WHUIMUPOBAHUE



OOCYKJICHWH, BBICKa3bIBAHUI CBOETO0 MHEHHS, BBIPAOOTKHA CBOETO JMYHOCTHOTO
OTHOIIICHUS K U3Y4aeMbIM COOBITUSIM, SIBJICHUSIM, JIUIIAM;

— TNpUMEHEHHEe  HMHTEPAaKTUBHBIX  ¢GopM  ydeOHOM  paboThl —
UHTEIJICKTYalIbHBIX, CTUMYJHMPYIOIIUX TO3HABATEIbHYI0 MOTHBAIIAIO, WTPOBBIX
METOJIUK, IUCKYCCHW, MAarOIIMX BO3MOXKHOCTH TIPUOOPECTH ONBIT BEICHUS
KOHCTPYKTHUBHOTO JMAJIOTa; TPYIIIOBON pabOThI, KOTOPAast YIUT CTPOUTH OTHOIIICHUS
U JICWCTBOBATh B KOMaH e, CIIOCOOCTBYET Pa3BUTHIO KPUTUISCKOTO MBITIICHUS;

— moOykJIeHue oO0ydJarommxcs coOM0JaTh HOPMBI TOBEICHUS, TpaBHiIa
OOIIEHUsT CO CBEPCTHUKAMHW M TMENaroramMu, COOTBETCTBYIOIIUE YKJIaxy
o011eo06pa3oBaTeIbHON OpraHu3aIllH, YCTaHOBJICHHE u HOJTICPKKY
T00poXxKeIaTeIbHON aTMOCc]ephl;

— opraHuzamus medcTBa  MOTUBHPOBAHHBIX W 3PYAUPOBAHHBIX
oOyJaromuxcs Ha/l HEYCIEBAIOIUMHU OJHOKIACCHUKAMHU, B TOM YHCJIE C OCOOBIMH
o0pa3oBaTEIbHBIMU  MOTPEOHOCTSIMH, JAIOMIETO0  OOYyYaromMUMCSl  COIMATIbHO
3HaYUMBIN OTIBIT COTPYAHIUYECTBA U B3aUMHOM ITOMOIIIH;

— WHHUIMUPOBAHWE U TMOJJICPKKA HCCIEAOBATEIBCKON ACSITEIbHOCTH
oOy4Jaronuxcs B popMe HHIUBUTYAIbHBIX U TPYIIOBBIX MPOEKTOB.

MecTo npeamMera B y‘l66HOM IJIaHe

Ha uzyuenue puzuku (yriayOnaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 4acoB B HEENIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTalIbHAsE Hayka o pupoje. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKUIl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAS] TEOPUS.

Ponb u mecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3MepeHne cuiibl TOKa M HANPSHKEHUS B LIEMU OCTOSIHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) W
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MAaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTHU U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU M UX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora obOparieHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHu4ecKue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUAOMETP,
JBUKEHUE CHAPSIOB, LICITHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEpEAaun, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMXKEHUM € UCTIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEH, TPAEKTOPHI, CKOPOCTEW JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU NPSIMOJIMHERHOM PaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenue nBuxeHus Tena, OpoIeHHOro TOpU30HTaNIbHO. [IpoBepka runoresbl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIy JNaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEA.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIEpHOJa OOpallleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MAaI€HUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IIJIAHETHI U OT reorpaduiyeckoi MUpoThl. J|BUkeHuEe HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuyeckast CKOPOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIbXEHUS U CUIIA TPEHHUS TIOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE PAaBHOICHCTBYIOIIECH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTA/ICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU [BHKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU Yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

WccnenoBanne NBrKEeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpIoMyY Teny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonsl coxpanenusn ¢ mMexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umItyabca MartepuanbHOUM TOUkHM. [IpeacraBienue o coxpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckass »Hepruss MarepuaibHOM TOYKH. Teopema 00 HW3MEHEHUU
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnmansHas 3Heprus tenna
B TPABUTAIIMOHHOM TMOJi¢ OJHOPOAHOro Iapa (BHyTpu W BHe Miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBs13b pabOTHI HETOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: IBUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIN MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne 2HEpruu Telia Mpy COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM WM MOTEHLUHAIbHOW SHEpPruil MpH
JIEWCTBUU HA TEJIO CHUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Mpu CBOOOHOM MaICHUU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmnybca Tejia 1o TOpPMO3HOMY ITyTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE ¥ MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBI.

HccnenoBanne cOXpaHEHUs] UMITYJIbCA TIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

OmnpeneneHue padOThl CWIBI TPEHUSI TPU ABWKEHHHM Tejla MO HAKJIOHHOW
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrxeHue. XapakTep JABUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIAKOCTEU HU
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonnuecTBo BemectBa. [loctostHaas ABoraapo.



TennoBoe paBHOBecuwe. TemriepaTtypa u cmocoObl e€ m3Mmepenus. [llkama
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lansToHa. M3ompoiieccsl B
UJCAIBHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYMATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJl MJICAIbHOTO ra3a (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHudeckrue yCTPOMCTBA M TEXHOJIOTUYECKHE HPOLIECCHI: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MONEKYIIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoIecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH M XOJIOTHOM BOJIOM.

N3ydyeHne M30TEpMHUUECKOro Ipolecca (PEeKOMEHJI0OBAHO HCIIOJIb30BaHHE
urdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJIMHAMUYECKONW CUCTEMbl. BHelHre u BHyTpeHHKE napaMerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.



Mopnenps wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxxeHue Uil BHYTPEHHEW dHEPTUU OJHOATOMHOTO MAECATBbHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKE. Brruncienue paboTel o rpaduky
npoiiecca Ha pV-nuarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOM  cucTeMbl 0e3  coBepiieHuss pabotel.  KouBekius,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tornuBa. Pacuér konuuecTBa TemIoThl npu  Temionepenade. Ilonstue 00
aanabaTHOM IpoIiecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO TeNa K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeIbl.

TexHHYecKue yCTpONCTBAa M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, YTUIM3AUsl OMOOPTraHMYECKOTO TOIIMBA AJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue Temneparypsl pu aainadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMITepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kumenue. Y neapHas TerioTa
napooOpa3zoBaHUsl.

HaceplleHHble W HeHachllleHHblE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpAaTypbl KUIIEHUS! OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIaKHOCTD.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedpopmanuu TBEpRoro Tena. Pactsykenue u cxartue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmanuii.

TennoBoe pacimimpeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYKHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHuUE TEMI0BOroO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. K03 GUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TerioBoe paciupeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Mopenu HEHBFOTOHOBCKOM KUJKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne kodpduimenTa TOBEPXHOCTHOTO HATSIKCHHSI.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JAeopMmali  pe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, JUANEKTPUKA U MOJYHPOBOIHUKU.
DneMeHTapHbIN JIEKTPUYECKUM 3apsl. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTO 3aps/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyioHa.

DJeKTpudecKoe nose. Ero neicTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  mois.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJisi. OJHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB JUISL  JIEKTPOCTATUYECKOrO Moy (Kak OJHOPOJHOTO, TaK W
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uluy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMepHO 3apsKEHHOU
OCCKOHEYHOW TUIOCKOCTU. KapTuHbl JMHUN HANPSOKEHHOCTH JTHX TOJICH U
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

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

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruyeckas
IIPOHMIIAEMOCTD BEILIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapaiutennbHOE CoeqMHEHNE KOHAEHCATOPOB. llocnenoBarenbHoe coefnHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX APUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3apSKEHHBIX MJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YepPe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

O1ieHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTeKkaHus TOKa B LENU, COAEPHKAILIECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI MOCTOSIHHOTO JJIGKTPUYECKOrO0 TOKa. MCcTOYHUKH
toka. Hanpsokenue U u DJ1C &.

3akon Oma i1 yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBmina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JleHna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKkoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUH.

Hemoncmpauuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAIMPSKEHUS JJIL PE3UCTOpa,
JIaMITbl HaKaJIMBaHUS U CBETOJUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUST PE3UCTOPOB.

N3Mmepenne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D1C 1 BHYTPEHHETO CONMPOTUBJICHUS UCTOYHHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIFOCAMU UCTOYHHKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.



[TomynmpOBOJHUKH. CobcTBeHHass W TpHUMECHas  MPOBOAMMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJeKTpUYeCKUii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcTOp, (POTOAUO, CBETOUO I, TAIbBAaHUKA, paUHUPOBAHUE MEIU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTD BO3IyXaA.

CpaBHeHHE MPOBOIUMOCTH METANIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UcTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3rYecKUil MPAKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIEC OIPEUTHOCTH U3MEPEHUN (DU3UUECKUX BEJIIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ouonoruu, XMMHUM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO006 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, rumnoresa, (pusmyueckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHuH. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIKU Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHNUE U KAIIWJUIAPHBIE SIBIICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydeHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAILIbL, JJIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: B1axxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTAaTUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
MOJlyYEHHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HaHOMAaTEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHn4eckre yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOM MHIYKIIMU TIOJISL ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnroienne nBuKeHUs MmyyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIlBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me€4b, COJICHOW/I, 3aIlIUTa OT JICKTPU3ALMHU TEJ NIPU ABUKECHUNA B MArHUTHOM T0JIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenre MmarauTa B aTlOMUHUEBOU (MEIHON) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenue NHIYKIUU BUXPEBOIO MATHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTHHAMUYECKOE OMHUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCUMOCTH TIeprojia MajibiX KoJieOaHUM rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHHON MOJIENIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTSAHOTO U MPY>KUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BIHYXACHHBIX KOJIEOAHMIA.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUU B UICATBHOM KOJIEOATEIbHOM KOHTYDE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXI€HHbIE CUHYCOUJATbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopenb JTMHUY 3JEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpanenus. llomepeunsie u
MPOJOJIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, MHTephEpeHLUs U
U pakius.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKimsi.

[lIxana 3meKTpOMarHUTHBIX BOJIH. [I[prMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieusn,
yJIbTPa3BYKOBasl IMArHOCTHKA B TEXHUKE U MEJUIIUHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEeHNE OTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTH JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyM.



W3ydenune napameTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTehb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MIEPEX0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKON
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEpEpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmrogenre nBeTOB TOHKUX TLUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpa.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHCcTpynpoBaHue TEIECKOITUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIInY JIa3epHOTO U3JIYYEHHUS HA IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI CIeIUAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JTA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3TydeHUE aOCOJIOTHO YEPHOTO TEJa).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoToddderra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOIN, COJIHEUHasi Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuka amoma.

OneITEl MO HKCCIEIOBAHUIO CTpoeHUs aroMma. [lnmaHerapHas mojzenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiouieHre (GOTOHOB MPH MEpexoie aToma ¢
OJIHOTO YPOBHSI SHEPTUU Ha JIPYTOMH.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKyM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. 'amMa-nu3inyyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO W3Iy4YECHUS. BinsHME pagMOAaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSAEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CtaHmapTHOW Monenu. TéMHas mMartepuss U TEMHaA
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHsbIil peakTop, TEpMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUH M ACTPOPU3MKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(hEepHast aCTPOHOMHUSI.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit Ilyte — Hama [Nanaktuka. Ilomoxxenne n nBuxenue CoaHna B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macumrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE cO03Be3Aaus CeBEpHOIro MOJylIapus WU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMATUYECKUX  paslenax «YUYEHUUYECKMUA  JKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MounekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTpOAUHAMUKAY, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPUM OTHOCUTENbHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAyYHOW KApTUHE MHUPA, 3HAYCHUE OINKCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeameTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C YUYETOM COIEPKATEIIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypPABHEHHW. TpPUTOHOMETPUYECKHE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GyHKIUNA. [Ipu3Haku NOMOOHMS TPEYTOJIHLHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yJIbTPa3ByKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTIMYECKON PEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHble m0OJIOCA 3€MIIM, 3aJIe)KHM MAarHUTHBIX Py,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHuTOB,
ANEKTpOoJBUTaTENb AKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOCKITMOHHBIN amnmapar, BOJOKOHHAsI ONTUKA, COJIHEUHAsl OaTtapes, CIyTHUKOBBIC
NPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOMN NESATENBHOCTH, B TOM YUCJIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATH C  COLMAJIBHBIMU  WHCTUTyTaMU B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKEHHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHUIO B 001aCcTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESITEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs1 (PU3MKU OCYIIECTBISATh TMPOEKTHYIO U HCCIE0BATEIIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTYyalMsIX, B TOM YHCJI€ NPU CO3/IaHUHU YYEOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBSI3W U aKTyaJM3UpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHMM, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THOPMALIMK (PU3NUECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBIIATh IOUCK,
aHalln3, CHCTEMAaTU3allMI0 M MHTEPIPETalri0 MHPOpPMALUU Pa3INuHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTU3AIIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3UKM U BO BHE-YPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C UCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

NPUHUMATh IIJIW COBMECTHOM JI€ATENbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENbHO COCTABJIATH IUIAH PELICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONH padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacumMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJbHbIA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYyalluH, BBIOOpa BEPHOT'O
pelIeHNUS;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHHUMATH C€Osl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M apryMEHTHl JAPYTUX MPH aHaIU3€ PpPe3yIbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTMXKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s YpOBHSA CpedHero ooOmero oOpa3oBaHus Yy 00y4aroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHS COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYTMX, YUYWUTHIBATH €ro MpPH OCYIIECTBICHUHM OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE pe3yJIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUIN:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OIMMCATENIbHOM, CHUCTEeMAaTU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MO/IesIel (PU3NUYEeCKUX TEN U POIECCOB
(sBeHUI): MHEpIMalIbHAs cUCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIeHHeE,
abcomoTHO yripyras jaedopmMainusi, aOCOMIOTHO YNPYroe W aOCOFOTHO
HEYIIPYyro€ CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UICANIbHBIN ra3, TOUCYHbIN 3aps/l, OAHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHsS (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXAHUYECKHE TMPOLIECCHl U  SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3akOHbl HpIOTOHA, TPUHLMUII OTHOCUTEINBHOCTH [ 'amuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM HUCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAHEHHUs HMMIIYJIbca M MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SABJICHUS, UCIOIb3YS
ocHoBHble mojoxkeHuss MKT u 3akoHbl MOJIEKyJIsIpHOM (GU3UKUA U
TEPMOJUMHAMUKN (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHILEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABWKECHHS €r0 YACTHII, CBSI3b JIABJICHUS MICAJIBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJI MW €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX IMPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MeHneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTIO TMOJIA, NPUHUHUI CYHEPHO3UIUNA SJIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl @apajes A1 3JIEKTPOIIn3a);

ONMKCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MEeXaHU4ecKasl YJHeprus, paboTa CUIIbl, ICHTPOCTPEMHUTEIILHOE YCKOPEHUE,
CUJla TSKECTH, CHJIA YNOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTUS YIIPYTOl
nedopManuy Npy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJICATbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; JICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1apa B BaKyyMe M B JIMAJIEKTPHKE, MOTEHIINAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOIABHXKYILASL
cuia, Cujia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIBHBIM U MAPAJIICTBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JNBIKEeHUE, NTUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAlIUs, TIJIABJICHUE U KPUCTAIUIA3ALINS, HAITPABICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALNS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JIPYTOM C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJYYCHHOM 3aBUCUMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMH, JelaTh  BBIBOJABI 0  pe3yjbTaram
WCCIICIOBAHUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBIOMpaTh ONTUMAJLHBIA METOJ W3MEPEHUsI, OIEHHWBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJy4YEHHBIE PE3yabTaTbl M JAEIaTh BBIBOJ O CTaTyCce€ NPEAJIOKECHHOU
TUTIOTE3bL;

coOJII01aTh MpaBuia 6€30MacHOro TpY/la MpU IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa W  y4yeOHo-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITHHBIX YCTPOUCTB U 1a00OPaTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (¢u3MuUecKol MOJENH, OTBEYalIIe TpeOoBaHUSAM 3ajauH,
MPUMEHSIThH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PEIICHUA 3ajad,
MPOBOAUTH Pacu€Thl HA OCHOBAHUHU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUIEHUS C YYETOM MOJTYYEHHBIX
pe3yJIbTaToB;

pelmath KayeCTBEHHBIC 3aJay, TpeOyrolre NPUMEHEHHUS 3HAHUN U3
pPa3HBIX pa3feyaoB Kypca PU3MKHU, a TAKXKE UHTErPAIIMU 3HAHUUN U3 IPYTHUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETNIOYKY PACCYX ICHHUH C OIIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX -(DU3HUKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpaA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINN SKOJIOTUIECKON OE30MaCHOCTH, MPECTaBICHUIN O palliOHATHFHOM
MPUPOIOTIOIB30BAHUM, & TAKXKE PA3yMHOM HCHOJIb30BAaHUM HOCTHKECHUMN
HAYKM W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
CONEp)KaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHM JJI1 TIOMCKA, MepepadOTKU U TMPEAbSBICHUA Y4YeOHOH U
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpylIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEH,
IUIAHUPOBATH PadOTy rPYyNIbl, PALIMOHAIBHO PACIPENEIATh 1E€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCHOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIIOTHYECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesATEeTbHOCTH YeJOBEKa, POJib U MECTO (DU3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JajbHEWIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, POJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHUHBI MHpa B OOIMEM pAIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnnyaTh yCIOBUS MPUMEHUMOCTH MOJIeNel (PU3NUECKUX TN U IPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJI€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aTOMa, aTOMHOTO sJipa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIC MPOLECCHl U SBIICHMUS,
UCIIOJNIB3Ysl OCHOBHBIE IIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOM LENU CO CKOPOCTHIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSCHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
doTordexra, mepBuIit 1 BTOpO MoCTyAaThl bopa, MpUHIIKIT COOTHOIIEHHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3apsOBOr0 H
MacCOBOTO YHCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacraja);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
HaIpPsHKEHHOCTh JIEKTPUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJIsl, PA3HOCTh IMOTEHUUAJIOB, DJIEKTPOJABWXKYILNAS CUJIA, HUHIYKIUA
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABIKYIASL CHUJIAa CAMOMHIYKLIHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUS
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUs CBSI3U S1Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJIICHUIA:
ANIEKTPOMArHUTHasI MHAYKIMS, CAMOMHIYKIIUSI, p€30HAHC, UHTep(PepeHITUs
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnasl saep,
raMma-u3iaydeHue saep, Pu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHaTu3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBlIeHUE WHIAYKUWW MAarHUTHOTO MOJsi NMPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsSCHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIBL30BAaHUEM TMPSMBIX HW3MEPEHUN, MPH OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMH, JelaTh  BBIBOJABI 0  pe3yjbTaram
UCCJIeI0BAHNUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHHUsS, OLICHUBATh a0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYEHHbIC PE3YyJbTaThl M JI€JIaTh BBIBOJ O CTaTyCce NPEHJIOKEHHOU
TUTIOTE3HI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 0€30MacHOro TPY/la MPU IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa W  y4yeOHo-
HCCIIEIOBATEIIbCKOM M MPOEKTHOM JESITEIbHOCTH C HKCIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOMN
dbu3nUecKoil MOJENbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckrue MojeNd, OTBEYalolMe TPeOOBAHMSIM 3a/laud, MPUMEHSITh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThbl (PU3UUECKUX TEOpHUil
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOIYYEHHBIX
pEe3yIbTaTOB;

pelarth KayeCTBEHHBIC 3ajayd, TpeOyrolrue NPUMEHEHHUS 3HAHUN U3
Pa3HBIX pa3leyoB Kypca GU3MKH, a TAK)KE MHTETPAIllUU 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXACHUN ¢ ONOPON HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3HYECKUE SIBICHUS;

HCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apYyOCIKHBIX YUEHBIX -(DU3HUKOB
B pa3BUTHE HAyKH, B OOBACHEHHUE MPOILIECCOB OKPYXkAIOIIEro MHUpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATETLHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIIMHI PKOJIOTUUECKON O€30MacHOCTH, MPEJICTABICHUN O palliOHAIbHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKAd W TEXHOJOTUW JUIsl JaJbHEHINero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMANUEH (PU3UUECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAy4YHO-TIOMYJISIPHOU MH(OpMaALUK, CTPYKTYPUPOBAHUS U HHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0 HMHQOpMalMI0 M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alMOHHbIE U NI03HABaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B Tpynmne C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy rPYyNIbl, PALIMOHAIBLHO PACIPEAEITh 1€ATEIbHOCTh
B HECTaHJApPTHBIX CUTYyallUsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJO0r0 U3
YYaCTHUKOB T'PYMIIbI B pEHICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaymiel npohecCuoHaNbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrposbubie IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBIN METO/I IO3HAHUS ITIPUPO/IbI
11 Hayunslit MeTO O3HAHUS TPUPOLBI 6
Uroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TENa 5
2.4 3aKOHBI COXPaHEHUS B MEXaHUKE 10
Wroro mo pazneny 35

Pasnen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETHYECKON TEOPUH 15
3.2 TepmonnHamuka. TennoBble MalTuHbI 20
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
nepexo/Ibl
Hroro no pazneny 49
Pazgen 4. DJIEKTPOANHAMUKA
4.1 DIIEKTPUUYECKOE TTOJIE 24
4.2 [TocTOSIHHBIN ANEKTPUUYECKUI TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro mo pazaeny 54
Pa3zaen 5. PUSHYECKHM TIPAKTUKYM
5.1 | Du3nYeCcKuil TPAKTUKYM 16 16
Uroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHuUe pa3iesioB U TeM uugpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHasl MHIYKIHUS 13 1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoieOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
93 MexaHn4YeCKre U 3JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no pazneny 60

Pa3nen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazaeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHo-BOJIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U dJIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Hroro mo pazaeny 12
Pa3zaen 6. PUSHYECKHM TIPAKTUKYM
6.1 ‘ Du3NYeCKu MPAKTUKYM 16 16
Wroro mo pazneny 16
Paznen 7. OBOBIHIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
uzydeHuu Kypca pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
PeszepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnbie IIpakTnueckue
n/n Bcero U3YyYeHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1) _
1 MUK — QYHIAMEHTATLHA HAYKE O 1 https://m.edsoo.ru/ff0c32e2
pupoe 01.09.2023
H .
2 AYTHBIT METOR TOSHATHA 1 MeTOHfI 1 https://m.edsoo.ru/ff0c32e2
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI 05.09.2023
DKCIEPUMEHT U TEOPHs B MPOIIecce
3 03Ha oxbl. Habmronenue 1 https://m.edsoo.ru/ff0c32e2
MO3HAHUS TIPUPOIBI JIFOJICHUE U 06.09.2023 p
IKCIIEPUMEHT B (PU3HKE
Crioco6b1 n3mMepeHns HU3NIECKUX
4 1 https://m.edsoo.ru/ff0c32e2
BEJINYUH 07.09.2023 D
AOcCoIroTHAas 1 OTHOCHUTEIbHAS
5 I 1 https://m.edsoo.ru/ff0c32e2
MOTPEIIHOCTH U3MEpPEHU 07.09.2023 p
(bU3HYECKUX BETUYHH
MopnenupoBanue B ¢pusuke. Ponb u
MecTo (pU3MKH B POpMUPOBAHUH
6 I I 1 https://m.edsoo.ru/ff0c32e2
COBPEMEHHOM Hay‘IHO\I’/I KapTUHBI 08.09.2023 p
MUpa, B TPAKTUYECKON JAeATeIbHOCTH
moaei
Mexaunueckoe aBmxkenue. CucremMa
orcueta. OTHOCUTEIBHOCTD
7 1 https://m.edsoo.ru/ff0c32e2
MeXaHU4ecKoro ABuxeHus. [Ipsmas 12.09.2023 D

)41 o6paTHa${ 3aJa4u MCXaHHUKHU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 MPOEKIUHU HA OCH
KoopauHar. Tpaekropus.
ITepememenue. Cxkopocts. Ux
MIPOEKLMHU HA OCH KOOPANHAT

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBwxenue. I'papuueckoe onucanue
PaBHOMEPHOTO IPSIMOJIMHEHHOTO
JIBYDKEHUS

13.09.2023

14.09.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

10

CrnosxeHue nepeMelieHnii u
ckopocrtei. Pemenue 3agau

14.09.2023

https://m.edsoo.ru/ff0c32e2

11

12

13

14

HepaBHOMEpHOE IBHKEHHUE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssmMonMHENHOE NBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue
IPSIMOJIMHEMHOT O ABMXKEHUS C
MOCTOSTHHBIM YCKOPEHUEM

CBoOogHOE nasieHue. Y CKOpeHue
CBOOOJHOTO Na/ieH!sl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBr>keHue Tena, OpoIIeHHOr0 MO
YIJIOM K TOPU30HTY

15.09.2023

19.09.2023

20.09.2023

21.09.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

15

KpuBonuHeliHOE nBUKEHUE.
JIBrKeHHE 110 OKPYKHOCTH. YTJI0Bas
Y JuHeHas ckopoctsk. [lepuon n
yacrora. LleHTpocTpeMurensHoe u
IIOJIHOE YCKOPEHUE

21.09.2023

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

16

KonTtponbHast pabora o Teme
"Kunemaruka"

22.09.2023

https://m.edsoo.ru/ff0c32e2

17

IIepsblit 3ak0H HproTOHA.
HNuepunanbHble CUCTEMBI OTCYETA.
[IpuHLIHAII OTHOCUTENBHOCTH
lNanuies. HennepuuanpHble CHCTEMBI
oTCu€Ta

26.09.2023

https://m.edsoo.ru/ff0c32e2

18

19

Cuita. PaBHOIEHCTBYIOIIIAS CHJIA.
Bropoii 3akon Herotona. Macca

BzaumoperictBue Ten. Tperuit 3aKoH
HproToHa

27.09.2023

28.09.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

20

[IpuHIHMI cynepno3unuu CUiI.
Pemenue 3anauy Ha IpuMEHEHNE
3akoHOB HproTOHA

28.09.2023

https://m.edsoo.ru/ff0c32e2

21

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBAJICHTHOCTH TPAaBUTALIMOHHOM
Y UHEPTHOM MAacChl

29.09.2023

https://m.edsoo.ru/ff0c32e2

22

23

24

Cuna TsDKeCTH M YCKOpeHHe
¢BOOOIHOTO MaEHNUSA

JIBrxeHne HeOECHBIX Tel U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kemnnepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

03.10.2023

04.10.2023

05.10.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

25

Cwita tpenus. [Ipupona v BuasI cumn
TpeHus. [[BuxxeHue B KUAKOCTH U

05.10.2023

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

rasze ¢ y4€ToM CUJIbl COIIPOTUBIICHUS
cpeabl

26

27

28

Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena

AOCOJIFOTHO TBEPIOE TEIIO.
[TocTymarenbHOE U BpaliaTelIbHOE
JIBIKEHHUE TBEPJIOTO Telia

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpalliCHUs. IInedo cunbl

06.10.2023

10.10.2023

11.10.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tesa. Y CIIOBUs PAaBHOBECHSI TBEPIOTO
tena. Buael paBHOBecHs

12.10.2023

https://m.edsoo.ru/ff0c32e2

30

31

Pemenue 3amau

KonTponbHas pabota mo Teme
"Tunamuka. CtaTuka TBepJOro Temna"

12.10.2023

13.10.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

32

HNMnynec MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
IleHTp Macc CUCTEMBI MATEPHUAIIBHBIX
To4ek. Teopema o0 IBUKEHUH LICHTPA
Macc

17.10.2023

https://m.edsoo.ru/ff0c32e2

33

I/IMHyJ'II)C CHJIbI 1 U3BMCHCHHUC
HUMITYJIbCa TCJIA. 3akoH COXpPAaHCHUA
HUMITYJIbCA. PeaktuBHOE JABHIKCHHUC

18.10.2023

https://m.edsoo.ru/ff0c32e2

34

MoMeHT nMIybca MaTepUaAIbHON
touku. IIpencraBnenne o

19.10.2023

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

COXPAaHCHUN MOMCHTA UMITYyJIbCa B
LHEHTPAJIBbHBIX ITOJIAX

35

36

37

Pemenue 3amau

PabGoTa cuibl Ha MajloM U Ha
KOHEYHOM TIePEMEIIICHHH.
['paduueckoe npeacTaBiIcHUe
paboThl cuibl. MOIIHOCT CHJIBI
Kunernueckast sueprus. Teopema 00
U3MCHCHHU KHHETUYECKON SHEPTUU
MaTepHaTbHON TOUKH

19.10.2023

20.10.2023

24.10.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

38

ITorenumaneHble 1
HEMOTEHIUAIbHBIE CUJIBI.
[TorenunanvHas sHeprusi. Bropas
KOCMHYECKasi CKOPOCTh

25.10.2023

https://m.edsoo.ru/ff0c32e2

39

Tperbst KOCMUYECKast CKOPOCTb.
CBs13b paOOTHI HETIOTEHITUATBHBIX
CHUJI C U3BMEHEHHEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU JHEPTUH

26.10.2023

https://m.edsoo.ru/ff0c32e2

40

VYrpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepHynnu 11 uaeanbHON KUJIKOCTH

26.10.2023

https://m.edsoo.ru/ff0c32e2

41

42

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHUs B MEXaHUKe"
PazButue npencraBinenuid o npupoe
Ter10Thl. OCHOBHBIE MOJIOXKEHUS

27.10.2023

07.11.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

MKT. duddysus. bpoynosckoe
JIBIDKCHUE

43

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX Tel. XapaKkTep ABUKEHUS U

https://m.edsoo.ru/ff0c32e2

N 08.11.2023
B3aMMOJEHCTBUS YaCTHI[ BEIECTBA
Macca u pa3Mepbl MOJICKYT
44 (aromoB). KonnaecTBo BemecTna. 09.11.2023 https://m.edsoo.ru/ff0c32e2
[TocTostnnas ABoraapo
Temneparypa. Temiosoe
45 https://m.edsoo.ru/ff0c32e2
paBHoBecue. Illkana [lenpcus 09.11.2023 2
46 Pemrenne 3amau 10.11.2023 https://m.edsoo.ru/ff0c32e2
7| . https://m. .ru/ff0c32e2
47 U neanpublii ra3. ['a3oBble 3aKOHBI 14.11.2023 ttps://m.edsoo.ru/ff0c32e
YpaBuenne MeHieneena-
48 https://m.edsoo.ru/ff0c32e2
Knaneiipona. Pemenue 3agau 15.11.2023 P
AOcomtoTHas TemnepaTypa. 3akoH
49 https://m.edsoo.ru/ff0c32e2
Tlanstona 16.11.2023 Do MLEOS00.MUATACSSE
50 W3omporieccsl B uaeanbHOM rase ¢
MMOCTOSSHHBIM KOJMYECTBOM BEILIECTBA 16.11.2023
['padmyeckoe mpencTaBicHue
51 U30IIPOLIECCOB: U30TEpPMa, U30X0pa, 17.11.2023 https://m.edsoo.ru/ff0c32e2
u3obapa
52 OcnoBHoe ypaBHeHne MKT 91.11.2023 https://m.edsoo.ru/ff0c32e2
53 Pemenne 3amau https://m.edsoo.ru/ff0c32e2

22.11.2023



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

54

55

CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
CpeHel KHHETUYECKON SHEepruei
MOCTYNaTeIbHOTO TEIJIOBOTO
JBUKEHUS €€ YacTHUIl

O00011IeHNE U CUCTEMATHU3ALUS
sgagui o teMe "Ocuossl MKT"

23.11.2023

23.11.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

56

57

KontponpHast pabora o Teme
"OcnoBsl MKT"

TepMoauHamMuyecKasi CUCTEMA.
3ananue BHEIHUX ycinoBuit s T /1
cucTeMbl. BHeniHue u BHyTpeHHUE
napameTpsl. [lapamerpsr T/{
CHUCTEMBI KaK CpeJIHUE 3HAUYCHUS
BEJIMYUH, ONMCHIBAIONINX ¢€ Ha
MHUKPOCKOITUYECKOM YPOBHE

24.11.2023

28.11.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

58

59

60

HyneBoe Hauano TepMOIMHAMUKH.
Camonpoun3sBodibHas penakcaius T]]
CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO

Mogenb uieansHOro rasa B
TEpMOJAVHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTH 3TON MOJEIHN
YpaBHenue Menneneea-
Kianeiipona u BelpaskeHue ais
BHYTPEHHEN 3HEPTUU

29.11.2023

30.11.2023

30.11.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

61

Bripaxenue 1 BHyTpeHHEN
SHEPIMH OJJHOATOMHOI'O UJI€aTbHOTO
ra3a. KBasucrarnueckue u
HECTaTUYECKUE NPOLIECCHI

01.12.2023

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

62

OnemenTapHas paboTa B
TepMOJIMHAMHKKe. Berauciienue
paboThI IO rpaduKy mpoliiecca Ha
pV-nuarpamme

05.12.2023

https://m.edsoo.ru/ff0c32e2

63

Tennomnepenaya Kak crocod
U3MEHEHUs BHyTpeHHeH sHepruu T/1
CHUCTEMBI 0€3 COBEpIICHUS padOThI

06.12.2023

https://m.edsoo.ru/ff0c32e2

64

65

66

KonBexnusi, TEIIOnIpoBOJHOCTS,
U3IIy4eHUe

KonndecTBO TENIOTHI.
TenmoéMmkocTh TeIa. Y aenbHas U
MOJISipHas TETUIOEMKOCTH BEIIECTBA.
VY nenpHas TEII0Ta CropaHus
TOITMBA

Pacuér konnuecTBa TEMIOTHI MTPU
Temionepeaaye

07.12.2023

07.12.2023

08.12.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

67

[Tonsarue 06 annabaTHOM TIpoIIecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU

12.12.2023

https://m.edsoo.ru/ff0c32e2

68

69

70

KonuuecTBo TemioTs u paboTta Kak
MEpbI U3BMEHEHHS BHYTPEHHEN
sHepruu T]] cucremsl

BTopoii 3aKk0OH TepMOIUHAMUKY IS
PaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporeccoB. HeobpatumocTts
MIPUPOTHBIX MPOIIECCOB

[IpuHIUITBI AERCTBUS TEMIIOBBIX
Mamud. KITJ]

13.12.2023

14.12.2023

14.12.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

71

MakcumanbsHoe 3Hauenue KIT/I.
Huxn Kapno

15.12.2023

https://m.edsoo.ru/ff0c32e2

72

73

74

Pemenue 3amau

DKOJIOTHYECKHE ACIIEKThI
HCIIOJIb30BAaHUS TEIIOBBIX
nBurareneil. TenaoBoe 3arpsi3HEHUE
OKPYXaroIIeH Cpeabl

Pemenue 3amau

19.12.2023

20.12.2023

21.12.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

75

O00011IEHNE U CUCTEMATHU3AIU
3HaHu# 1o Teme ""TepMoMHaMuKa.
TenmoBbie MamuHb"

21.12.2023

https://m.edsoo.ru/ff0c32e2

76

77

78

KonTtponsHast pabora o Teme
"TepmoauHamuka. TernoBbie
MamIuHb!"

[TapooOpa3oBaHue U KOHICHCAIINS.
Hcnapenue u kunexue. Y nenpHas
TEIJI0Ta MmapooOpa3oBaHUs

HacgImienanlie 1 HEHACHIIIEHHEIE
napbl. KauecTBeHHas 3aBUCUMOCTh
IUIOTHOCTH U JTaBJICHUS
HACBILIEHHOTO Tlapa OT TeMIIepaTyphl,
HUX HE3aBUCHUMOCTH OT 00BEMA
HACBIIICHHOTO TTapa. 3aBUCHMOCTh
TEMIIEPATyPbl KATICHUS OT JIaBJICHUS
B JKHUIKOCTH

22.12.2023

26.12.2023

27.12.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

79

Brnaxxnocts Bo3ayxa. AGCOTIOTHASA U
OTHOCHUTEJIbHAS BIAXKHOCTh

28.12.2023

https://m.edsoo.ru/ff0c32e2

80

81

82

Pemenue 3amau

Trépnoe Teno. Kpucraminueckue u
amopHble Tera. AHU30TPONUS
CBOICTB KpHUCTAJIOB

[TnaBiieHne M KPUCTAUIA3ALIHS.
VY nenpHast TEI0Ta IIaBICHUS.
Cyb6numarus

28.12.2023

29.12.2023

09.01.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

83

Jedopmaruu TBEPIOTO TENA.
Pacrsxenue u cxarue. CiBur.
Mopnyns IOnra. Ilpenen ynpyrux
nedhopmarui

10.01.2024

https://m.edsoo.ru/ff0c32e2

84

TeroBoe paclimpeHne KUIKOCTEN U
TBEPABIX T€N. AHTAPMOHU3M
TEIUIOBBIX KOJIEOAHUI 4aCTHI]
BEILIECTBA

11.01.2024

https://m.edsoo.ru/ff0c32e2

85

86

[Ipeo6pa3oBanue sHEPrUM B Ga30BbIX
nepexojax

YPaBHeHHG TEILUIOBOro OajlaHca

11.01.2024

12.01.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

87

Pemenue 3agau

16.01.2024

https://m.edsoo.ru/ff0c32e2

88

IToBepXHOCTHOE HATSKEHUE.
Kanwmsipueie siBnenus. J[aBienne
II0J1 UICKPUBJIEHHOM ITOBEPXHOCTHIO
)kunkoctu. Popmyia Jlammaca

17.01.2024

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

89

O06o001IeHre U CUCTEMaTH3aIUs
3HaHUU 1O TeMe "ArperaTHble
COCTOSTHHS BelecTBa. @azoBbie
nepexoanl"

18.01.2024

https://m.edsoo.ru/ff0c32e2

90

KontponpHast pabora o Teme
"ArperaTHble COCTOSIHHSI BELLIECTBA.
®dazoBbie epexo b

18.01.2024

https://m.edsoo.ru/ff0c32e2

91

OnexTpu3anus Tea U €€ IposBICHUS.

DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUICCKUX 3aPSIOB.
[IpoBOIHUKY, TUIICKTPUKH U
MOJTYTIPOBOIHUKHU

19.01.2024

https://m.edsoo.ru/ff0c32e2

92

93

94

DneMEHTAPHBINA ANEKTPUUECKUI
3aps. 3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsaa
BzaumopenicTue 3apsi0B.
Toueunsle 3apsnbl. 3akoH Kynona

Pemenue 3amau

23.01.2024

24.01.2024

25.01.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

95

96

97

Dnektpuueckoe nose. Ero neiicteue
Ha JJICKTPUICCKHE 3aPsIbI

Hanps>k€HHOCTB IEKTPUYECKOTO
noss. [Ipo6usiit 3apsa. Jlunuu
HaIPsKEHHOCTH DIIEKTPUYECKOTO
noJisi. OHOPOJHOE AIIEKTPUUECKOE
oJie

IloTenumanbHOCTD
SJICKTPOCTATUYCCKOI'O TTOJIA.

25.01.2024

26.01.2024

30.01.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c32e2

PasHocTh IOTEHIIUAJIOB U
HaIpsHKeHUE

98

[TorenuumanbHas 3HEprUs 3apsaa B
AJEKTPOCTATUYECKOM II0JIE.
[Torennuan 3neKTpOCTaTUYECKOTO
oIS

31.01.2024

https://m.edsoo.ru/ff0c32e2

99

100

CBs13b HANPSDKEHHOCTH TTOJISI U
Pa3HOCTH MOTEHIIUATIOB JIJIst
AJIEKTPOCTATUYECKOTO OIS
[TpuHIMI CyTnIeprIO3UITNH
AJICKTPUYCCKUX TOJIeH

01.02.2024

01.02.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

101

Pemenue 3amau

02.02.2024

https://m.edsoo.ru/ff0c32e2

102

103

104

ITone Toueunoro 3apsnaa. [ose
PaBHOMEPHO 3apsHKEHHOU cepsr

ITosie paBHOMEPHO 3apsKEHHOTO 110
00bEéMy mapa. [lose paBHOMEpHO
3apsHKeHHON OECKOHEUHOU
IUIOCKOCTH

HpOBO,[[HI/IKI/I B DJICKTPOCTATUICCKOM
oJie. Y cloBue paBHOBECHUA 3apsa10B

06.02.2024

07.02.2024

08.02.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

105

I[I/ISJ'IGKTPI/IKI/I " IOJIYIIPOBOAHHUKHU B
SJICKTPOCTATUYCCKOM IT0JIC

08.02.2024

https://m.edsoo.ru/ff0c32e2

106

107

Konpnencarop. DnekTpoéMKOCTh
KOHJICHCATOpa. DIEKTPOEMKOCTh
IJIOCKOTO KOH/IEHCAaTopa

HapaJ'IJ'ICJIBHOC COCINMHCHUC
KOHACHCATOPOB

09.02.2024

13.02.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c32e2

IlocienoBaTeabHOE COEIUHEHUE

108 https://m.edsoo.ru/ff0c32e2
KOH/ICHCATOPOB 14.02.2024 .
OHeprus 3apsyKEHHOTO

109 https://m.edsoo.ru/ff0c32e2
KOH/JIEHCATOpa 15.02.2024 : .

110 P https://m. .ru/ff0c32e2

eleHMe 3a1a4 15.02.2024 ps://m.edsoo.ru/ff0c32e

111 JIBHDKCHHE 3aPAKCHHON HaCTHILEI B https://m.edsoo.ru/ff0c32e2
OJTHOPOJTHOM DJICKTPHUYECKOM I10JIe 16.02.2024

112 P https://m. .ru/ff0c32e2

eIIeHNe 3a1a4 90.02.2024 ttps://m.edsoo.ru/ff0c32e
O000I11IeHNE U CUCTEMATU3AIUS

113 I " https://m. .ru/ff0c32e2
3HaHI'/'II/I 1o TemMe "DIEeKTPUIECKOe 91.02.2024 ttps://m.edsoo.ru/ff0c32e
[oJie
KonTtponpsHast pabora o Teme

114 https://m.edsoo.ru/ff0c32e2
"DnexkTpuueckoe nose" 22.02.2024 [.L(M. 20500, ATTeSSS
Cwnna toka. IToCTOSIHHBIN TOK.

11 Jlm. .

5 VYcnoBust CcymecTBOBaHUS 99 02.2024 https://m.edsoo.ru/ff0c32e2
MIOCTOSTHHOTO JJICKTPHYECKOTO TOKa
Ncrounuku Toka. Hanpsoxenue u

116 https://m.edsoo.ru/ff0c32e2
IC 27.02.2024  PoMLECS00.MUATLCSSE
3akoH OMa JJi y4acTKa LEMH.

117 https://m.edsoo.ru/ff0c32e2
DIIEKTPUUECKOE CONIPOTUBIICHUE 28.02.2024 2
3aBUCHUMOCTh COITPOTUBIICHUS

118 O/IHOPOIIOTO HPOBOMHHIA OT €T https://m.edsoo.ru/ff0c32e2
JUTMHBI U TIIOIA TN TIOTIEPEYHOTO 29.02.2024
ceyeHus
Y enpHOe COPOTUBIICHHE BEIIECTBA.

11 https://m. .ru/ff0c32e2

% pemenne sazau 20.02.2024 ~ Lites://m.edsoo.ru/ffOc3ze
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[MocnenoBaresbHOE, MapaLICIbHOE,

120 CMEIIaHHOE COEIMHEHNE 01.03.2024 https://m.edsoo.ru/ff0c32e2
MIPOBOJTHUKOB
Pacuér pa3zBeTBIEHHBIX
121 aneKkTpudeckux uemnei. [lpasuna 05.03.2024 https://m.edsoo.ru/ff0c32e2
Kupxroda
122 P https://m.edsoo.ru/ff0c32e2
eleHue 3aaaq 06.03.2024 p edsoo.ru/ff0c32e
Pabota anmekTpryueckoro Toka. 3akoH
123 https://m.edsoo.ru/ff0c32e2
Jxoynsa —Jlenna 07.03.2024 P
124 Pemenue 3amau 07.03.2024 https://m.edsoo.ru/ff0c32e2
MOITHOCTP JEKTPUUYECKOTO TOKA.
125 TernoBass MOIITHOCTE, BEIZIEIIEMast 08.03.2024 https://m.edsoo.ru/ff0c32e2
Ha PE3UCTOPE
126 https://m. .ru/ff0c32e2
Pemenue 3agau 12.03.2024 ttps://m.edsoo.ru/ff0c32e
127 IJIC u BHyTpeHHEE CONPOTHBACHHE https://m.edsoo.ru/ff0c32e2
HWCTOYHUKA TOKA 13.03.2024 pS-m. '
3axoH OMa 71 OJIHOM (3aMKHYTOI)
128 https://m.edsoo.ru/ff0c32e2
AIEKTPUIECKON e 14.03.2024 RS-1M.£As00.1L €
129 Pemenue 3amau 14.03.2024 https://m.edsoo.ru/ff0c32e2
1 M Jlm. .
30 OII[HOCTH MCTOYHHKA TOKA 15.03.2024 https://m.edsoo.ru/ff0c32e2
131 KopoTtkoe 3aMbIkanne https://m.edsoo.ru/ff0c32e2

19.03.2024
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KOHHGHC&TOP B IICIIH ITIOCTOSAHHOT'O

132 https://m.edsoo.ru/ff0c32e2
Toka 20.03.2024 Do HEEO0MTIEESEE

1 P https://m. .ru/ff0c32e2

33 CILICHUE 3a/1a4 91.03.2024 ps://m.edsoo.ru/ff0c32e
Penrenue 3amau mo reme

134 https://m.edsoo.ru/ff0c32e2
"IToCcTOSTHHBIN 3JIEKTPUUYECKUNA TOK" 21.03.2024 PS.A{M.2C500.MUTCSAS
Pewenue 3anau o reme

135 https://m.edsoo.ru/ff0c32e2
"IToCcTOSTHHBIN 3JIEKTPUYECKUNA TOK" 22.03.2024 .
Pewmenne 3anad mo reme

136 https://m.edsoo.ru/ff0c32e2
"TlocTosHHBIN 31eKTpUYeCcKuil TOK" 02.04.2024 : s
O000I11IeHNE U CUCTEMATU3AIUS

137 i "IT 7 https://m. .ru/ff0c32e2
3HaHUU 110 TeMue (:CTO}IHHBII/I 03.04.2024 ttps://m.edsoo.ru/ff0c32e
ANEKTPUUYECKUIN TOK
KonTtponpsHast pabora o Teme

138 https://m.edsoo.ru/ff0c32e2
"IToCcTOSTHHBIN 3JIEKTPUUECKUNA TOK" 04.04.2024 [.L(M. 20500, ATTeSSS
DneKTprdecKas MPOBOANMOCTh
Pa3TUYHBIX BEIIECTR.

139 https://m.edsoo.ru/ff0c32e2
DIIEKTPUUECKHI TOK B METaJJIaX. 04.04.2024 F.A{M.20500.TTESSS
CBepXIpoBOIUMOCTH
DNEKTPUYECKHUIA TOK B paCTBOPAX H

14 . https://m. ru/ff0c32e2

0 pacriaBax 3JIeKTPOJIUTOB. 3aKOHBI 05.04.2024 ttps://m.edsoo.ru/ff0c32e
@apanes U1 JIEKTPOIN3a

141 i ! https://m. .ru/ff0c32e2
DneKkTpuuecKui Tok B raszax. [lmazma 09.04.2024 ttps://m.edsoo.ru/ff0c32e
DIIEKTPUYECKHI TOK B BAKyyMe.

142 https://m.edsoo.ru/ff0c32e2
BakyymHble mpu6opsl 10.04.2024 : 2
DIIeKTPUUECKHUI TOK B

143 https://m.edsoo.ru/ff0c32e2
MOJTYTIPOBOTHUKAX 11.04.2024 DS.IM.EES00.TUATACS2E
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144

[omynpoBoAHUKOBBIE TPUOOPHI

11.04.2024

https://m.edsoo.ru/ff0c32e2

145

146

147

148

149

Pu3n4eCKuil IPAKTUKYM 110 TEME
"N3mMepeHune cuibl TOKa U
HAIPSDKEHUS B LENH IIOCTOSHHOTO
TOKA IPY OMOIIM aHAJIOTOBbIX U
U (POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO C

nndpoBoii 1aboparopueii o Gpusuke.

[Tpumepsl u3mMepenus pu3nYecKux
BEJIMYMH IIPU TOMOLIU
KOMIIBIOTEPHBIX TaTYUKOB"

Ou3nyeckuil MPakTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO
JBUKECHHUS C LIEJIbIO ONpeaeTIeHUS
MI'HOBEHHOMH ckopocTh"

Du3HUeCKUu IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHHUsl IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW
mwiockoctr" mim "Uccnenosanue
3aBUCHUMOCTH IIYTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBH>KCHUU"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHune ycKopeHHsi CBOOOIHOTO
nanenus” win "M3yyenue qBrKeHus
Tena, OPOIIEHHOTO TOPU30HTATBHO"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS Tema 10

12.04.2024

16.04.2024

17.04.2024

18.04.2024

18.04.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2
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150

151

OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJIYJIFO CKOPOCTBIO" MIIH
"HccneqoBaHue 3aBUCUMOCTH
nepuoaa ooparieHusi KOHHYeCKOro
MasiTHUKA OT €Tr0 MapaMeTpoB"

Pu3N4eCKu IPAKTUKYM 110 TEME
"M3Mepenune paBHOJACHCTBYIOIIEH
CHWJIBI IPU ABMKEHUU OpycKa 1o
HAaKJIOHHOM IJIOCKOCTU" WIIN
"[IpoBepka runoTe3sl 0
HE3aBUCHUMOCTH BPEMEHU JABUKECHUS
Opycka 1Mo HaKJIOHHOM TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

®usnyeckuil NPaKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIUX B
MPY>KUHE U PE3UHOBOM 00pasIie, OT
ux nedopmanun" unu "Nzydyenue
JIBUKEHUSI CUCTEMBI TE€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
650K"

19.04.2024

23.04.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

152

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus
110 BEJIMYMHE yTIOBOTO
Kod(uIMeHTa 3aBUCUMOCTH
Frp(N)" wu "UccnenoBanue
JBIDKEHUS OpycKa M0 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM

KO3 UIIMEHTOM TpeHUs" Win

24.04.2024

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

"N3y4yeHue qBUKEHMS IPy3a Ha BaLy
¢ TpeHuem"

153

154

Pu3n4eCKuil IPAKTUKYM 110 TEME
"HccnenoBanue ycinoBUid paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "Koncrpyuposanue
KPOHIITEHHOB U pacuéT CHUII
yrpyroctu" uiu "N3ydenue
yCTOMUMBOCTH TBEPAOIO TENA,
HMMEIOLIETrO TUIOIA/b OMOPhI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenune ummyiibca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHJIBI TSITH, CKOPOCTH MOJEIHU
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCA TeJla C UMITYJIbCOM CHJIBI"
i "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3aumozeiictun" uinu "M3mepenue
KMHETUYECKOW YHEPTUH Tea 110
TOPMO3HOMY ITyTH"

25.04.2024

25.04.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

155

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUIECKOTO
nporecca (peKOMEHI0BAaHO
UCTIOJIb30BaHUE LU(POBOIA
nabopatopun)" niu "U3ydenue
M30XOPHOI0 Iporuecca uin
"N3yuenue nzobapHoro mporiecca"

26.04.2024

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

i "lIpoBepka ypaBHEHUS
COCTOSAHMSA"

156

157

Pu3n4eCKuil IPAKTUKYM 110 TEME
"Usmepenue ynenbHOM
temtoémkoctu" unu "MccnenoBanue
mpoliecca OCThIBaHUS BelllecTBA" MiIn
"HccnenoBadnue agnadaTHOrO
nponecca’ unu "M3yuenue
B3aMMOCBSI3M SHEPTUU
MEXXMOJIEKYISPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHIIEHUSA KUAKOCTENH"

dusnueckuil NpaKTUKYM 10 TEMe
"N3yueHne 3akOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" i
"N3mepeHue yaenbHOMN TEeNa0Th
raBiaeHus apaa" win "Uzyuenue
CBOICTB HACBIILIEHHBIX apOB" WU
"N3mepenue abCo0THON
BJIQ)KHOCTH BO3/1yXa U OLIEHKA MAacChl
naposB B nomeneHun". Mizmepenue
Kod(uUIMeHTa TOBEPXHOCTHOTO
HaTSDKEHUS

30.04.2024

03.05.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

158

Pu3nYecKuil NPAKTUKYM 110 TEME
"HabmtoieHre npeBpaieHus
SHEPrUM 3apsKEHHOr0 KOHJIEHCaTopa
B DHEPIHUIO U3IYUYEHUs cBeToAnoa"
M "M3ydeHne npoTeKkaHus ToKa B
eTH, CoIepKaIIe KoHaeHcarop"

07.05.2024

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

M "Pacnpenenenue pasHOCTH
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCJIEeI0BATEILHOM COCIMHEHUU
KOHJICHCAaTOPOB"

159

160

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB" MU
"U3Mepenue yieabHOro
CONPOTHUBIICHUS MPOBOJHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHUJIbI
TOKA OT HAIPSDKCHUS JIJ151 JTaMITbI
HaKaJuBaHUs"

Ou3nyeckuil MPakTUKYM IO TEME
"HaGmroenue anekTpoaun3a’ win
"U3mepenHue 3apsga 0 JHOBAJICHTHOTO
noHa" win "McciienoBanue
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOpPE3UCTOPA OT TeMIepaTypsl”
uin "CHsTHE BOJBT-aMIIEPHON
XapakTEePUCTUKH Juoaa"

08.05.2024

10.05.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

161

162

163

Peseprubiil ypok. O60011eHNE U
CUCTEMAaTH3aIHsl 3HAHWUH 110 TeMe
"KunemaTtuka"

PesepBHrlit ypok. O000mIeHNE U
cUCTEeMaTH3aIlHs 3HAaHU [0 TeMe
"Ilnnamuka"

PesepBHsiit ypok. O000mIeHHE U

CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"Craruka TBEepaoro tena"

14.05.2024

15.05.2024

16.05.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2
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164

PesepBHeiit ypok. O600mIeHNE U
CUCTEeMaTH3allKsl 3HaHHH 110 TeMe
"3aKOHBI COXpaHEHHS B MEXaHUKE"

16.05.2024

https://m.edsoo.ru/ff0c32e2

165

PesepBueiit ypok. O000mIcHNE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"OCHOBBI
MOJICKYJISIPHO-KHHETHIECKOM
Teopun"

17.05.2024

https://m.edsoo.ru/ff0c32e2

166

PesepBHeIit ypok. O000IICHNE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"TepmoauHamuka. TernnoBbie
MaluHbl"

21.05.2024

https://m.edsoo.ru/ff0c32e2

167

PesepBHeIit ypok. O000IICHNE 1
cucremMaru3sanus 3HAHUH 110 TEME

"ArperaTHble COCTOSIHMSI BELLIECTBA.

®dazoBble Iepexoan"

22.05.2024

https://m.edsoo.ru/ff0c32e2

168

169

170

Wrorosas koHTposibHasA paboTa

PesepBusiit ypok. O0o01IeHue 1
cucTeMaTH3alus 3HaHUH 1o Teme
"OnexTpuueckoe noiue",
"TlocTOsSIHHBIN 31eKTpUYecKuil TOK"

PesepBusiit ypok. O0o01IeHue U

CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"Toku B pa3In4HbIX cpenax”

23.05.2024

23.05.2024

24.05.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTnuyeckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

BzaumMmoeiicTBHE TOCTOSHHBIX

1 . 1 https://m.edsoo.ru/ff0c32e2
MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 01.09.2023 p u
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHOM WHIYKITHH.

2 [IpuHUMI Cynepno3uii MarHUTHBIX 1 05.09.2023 https://m.edsoo.ru/ff0c32e2
nosiel. JIMHUM MarHUTHOW MHTYKIMH R
MarauTHo€e noJie MPOBOIHUKA C

3 1 https://m.edsoo.ru/ff0c32e2
ToKoM. OreIT Dperena 06.09.2023 P
Cuna Amnepa, e€ HanlpaBJI€eHUE U

4 1 https://m.edsoo.ru/ff0c32e2
MOy TE 06.09.2023 P

5 P 1 https://m.edsoo.ru/ff0c32e2

eleHue 3a1aq 07.09.2023 p

I1 A .

6 DHMCHEHHE 3ai0ta AMriepa 1 https://m.edsoo.ru/ff0c32e2
DNEKTPOU3MEPUTEBHBIE IIPUOOPHI 08.09.2023
Cuna JlopeHna, e€ HalpaBJIeHHUE U

7 MOZLy k. JIBIKCHHE 32pSKCHHOM 1 https://m.edsoo.ru/ff0c32e2
YACTHUIIbI B OJTHOPOJTHOM MarHUTHOM 12.09.2023
oJe

8 Pemenue 3amau 1 13.09.2023 https://m.edsoo.ru/ff0c32e2

9 PaGora cunel Jlopeniia 1 https://m.edsoo.ru/ff0c32e2

13.09.2023
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10

Pemenue 3amau

https://m.edsoo.ru/ff0c32e2

14.09.2023
MarnutHoe 11051€ B BEILIECTBE.
11 (0)) - https://m.edsoo.ru/ff0c32e2
€ppPOMAarHeTHKH, Tapa- u 15.09.2023 ps://m.edsoo.ru/ff0c32e
IMaMarHeTUKHA
OCHOBHBIE CBOMCTBA
12 T https://m.edsoo.ru/ff0c32e2
dbeppomarnetukoB. [I[pumeHnenne 19.09.2023 ps://m.edsoo.ru/ff0c32e
dbeppoMarHeTUKOB
Permrenue 3aga4d mo reMme "MargutHoe
https://m.edsoo.ru/ff0c32e2
13 moze” 20.00.2023 T PeATLEES00.TUATACSSE
Pemenue 3amau nmo reme "Marguraoe
14 https://m.edsoo.ru/ff0c32e2
mone" 20.00.2023  -PM-EOS00MUTIEESEE
SIBneHre ANEKTPOMarHUTHOM
. https://m. .ru/ff0c32e2
15 I/IHI[yKIII/II/IU [ToTox BekTOpa 91.09.2023 ttps://m.edsoo.ru/ff0c32e
MarHUTHON MHIYyKITUU
https://m. .ru/ff0c32e2
16 OJ1C unayKIMMU 99 09.2023 ttps://m.edsoo.ru/ff0c32e
3aKOH AJIEKTPOMArHUTHOW WHIYKITAH
17 https://m.edsoo.ru/ff0c32e2
Dapazes 26.09.2023 P
BuxpeBoe anekTprudeckoe moiie.
1 https://m.edsoo.ru/ff0c32e2
8 Toku ®yko 27.09.2023 o TLEES00.MUTEESEE
O/J1C MHAYKIMH B IBHKYIUXCS
19 https://m.edsoo.ru/ff0c32e2
MIPOBOJIHUKAX 27.09.2023 P
20 Penrenne 3amau 98.09 2023 https://m.edsoo.ru/ff0c32e2
21 [TpaBumno Jlenma https://m.edsoo.ru/ff0c32e2

29.09.2023
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HNupyktuBHOCTH. Karymika

22 WHIYKTUBHOCTH B IIEIH MOCTOSIHHOTO 03.10.2023 https://m.edsoo.ru/ff0c32e2
TOKa
SBnenue camounaykuuu. I/C

23 https://m.edsoo.ru/ff0c32e2
CaMOMHIYKIUU 04.10.2023 s
DHeprusi MarHuTHOTO TIOJISl KaTYIITKH

24 https://m.edsoo.ru/ff0c32e2
C TOKOM. DJICKTPOMAarHUTHOE T10JIe 04.10.2023 3 2

25 Pemenue 3amay 05.10.2023 https://m.edsoo.ru/ff0c32e2

26 Oobmenue u crCTeMATH3AIMS https://m.edsoo.ru/ff0c32e2
3HAHUH 110 TeMe "DJIEKTPOJMHAMUKA" 06.10.2023 — '
KoHTpoinbHas pabora 1o Teme

27 https://m.edsoo.ru/ff0c32e2
"DnexkTpoaguHaMuKa" 10.10.2023 = >
KonebarensHas cucreMa.

28 CB00OOIHBIE KOJIEOAHUS. 11.10.2023 https://m.edsoo.ru/ff0c32e2
["apmonnueckue KonedaHus
Kunematnueckoe 1 fuHaMHU4ecKoe

29 https://m.edsoo.ru/ff0c32e2
OIMCaHue Koje0aTeIbHbIX BIKEHUN 11.10.2023 P Cock
DHepreTudeckoe onrcanue. BeiBos
JUHAMHAYECKOr0 OIMUCAHUS

30 rapMOHUYECKHUX KOJIeOaHUH U3 X 12102023 https://m.edsoo.ru/ff0c32e2
OHEPTeTHYECKOTO U
KWHEMATUYECKOr0 OIMUCAHMUS

31 Ammuintyna u (aza kosnebanui 13.10.2023 https://m.edsoo.ru/ff0c32e2
[Tepuon u yacToTa KOJIeOAHHMIA.

32 [Teproa manbix cBOOOAHBIX 17.10.2023 https://m.edsoo.ru/ff0c32e2

KoJIeOaHMIT MaTeMaTHYECKOrO
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MasiTHUKa. [leprnoa cBOOOIHBIX
KoJie0aHUl MPY>KMHHOTO MasiTHUKA

3aryxaromue KoieOaHus.

33 https://m.edsoo.ru/ff0c32e2
Brinyxnennsie konebanus. Pezonanc 18.10.2023 :
https://m. .ru/ff0c32e2
34 ABTOKONEO0AHUS 18.10.2023 ps://m.edsoo.ru/ff0c32e
35 Penrenne 3amau 19.10.2023 https://m.edsoo.ru/ff0c32e2
Ypok-kordpepenuus "MexaHudeckne
36 Koie0anus B M'}VIBBIKaJIBHBIX 90.10.2023 https://m.edsoo.ru/ff0c32e2
UHCTPYMEHTaX
O0600I11IeHNE U CUCTEMATU3ALUS
I " https://m. .ru/ff0c32e2
37 3HAHUHU 110 'TeMe MexaHudeckue 94.10.2023 ttps://m.edsoo.ru/ff0c32e
KOJIEOAHU
DJIIeKTpOMarHUTHBIE KOJICOaHusI.
38 https://m.edsoo.ru/ff0c32e2
KonebarenbHblil KOHTYD 25.10.2023 :
®opmyrna Tomcona. Csi3b
39 aMHHHTyHHVSapMa KOmIeHcaTopa ¢ https://m.edsoo.ru/ff0c32e2
aMIUIUTYAON CHIIBI TOKA B 25.10.2023
KoJIe0aTeIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B
40 https://m.edsoo.ru/ff0c32e2
UJeabHOM KOJIe0aTeIbHOM KOHTYpe 26.10.2023 .
3aryxaroIue 3eKTPOMarHuTHbIS
41 KoseOaHus. BeIHYy X /I€HHBIE 97 10.2023 https://m.edsoo.ru/ff0c32e2
AJIEKTPOMArHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHJIEHCATOP B LIETH MEPEMEHHOTO 07.11.2023 https://m.edsoo.ru/ff0c32e2

TOKa
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KaTyH_IKa HHAYKTHUBHOCTHU B LICIIN

43 https://m.edsoo.ru/ff0c32e2
MePEMEHHOTO TOKa 08.11.2023 P
3akoH OMa AJ1s1 2JIEKTPUYECKON LIenu
44 https://m.edsoo.ru/ff0c32e2
MEPEMEHHOTO TOKa 08.11.2023 :
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 A I https://m. .ru/ff0c32e2
MIUTUTYJIHOE U JIEHCTBYIOIIEE 09.11.2023 ps://m.edsoo.ru/ff0c32e
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3oHaHC B JIEKTPUYECKOM HIETTH 10.11.2023 https://m.edsoo.ru/ff0c32e2
47 P https://m. .ru/ff0c32e2
eIIeHNe 3a1a4 14.11.2023 ttps://m.edsoo.ru/ff0c32e
WneanpHbIiA TpanchopmaTop.
[Tpon3BoaCTBO, Mepeava u
48 https://m.edsoo.ru/ff0c32e2
NnoTpeOIECHUE IEKTPUUECKON 15.11.2023 :
SHEPrUU
DKOJIOTUYECKUE PUCKU TIPH
MIPOU3BOJICTBE DIEKTPOIHEPTHH.
49 K https://m. .ru/ff0c32e2
yJIABTYpa UCIIOJIb30BAHUSA ) 15.11.2023 ttps://m.edsoo.ru/ff0c32e
JIEKTPOIHEPTHH B TTOBCETHEBHOMN
SKU3HUA
50 P https://m. .ru/ff0c32e2
elIeHue 3a1a4 16.11.2023 ttps://m.edsoo.ru/ff0c32e
51 Pemenne 3amay 17.11.2023 https://m.edsoo.ru/ff0c32e2
O00011eHNEe U CUCTEMATU3ALIS
2 i https://m. .ru/ff0c32e2
5 3HAaHWH 110 TEME 91.11.2023 ttps://m.edsoo.ru/ff0c32e

"JJIeKTpOMarHuTHEIE KosteOanus "
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Mexannueckre BOJIHBI.

53 XapaKTepUCTUKU MEXAaHUIECKUX 99 11.2023 https://m.edsoo.ru/ff0c32e2
BOJIH
4 i Am. .
5 CBoiicTBa MEXaHUYECKUX BOJIH 99 11.2023 https://m.edsoo.ru/ff0c32e2
55 3Byk. X https://m. .ru/ff0c32e2
BYK. XapaKTepUCTUKH 3BYyKa 93.11.2023 ps://m.edsoo.ru/ff0c32e

56 Mngpassyx n y.]'ILTpaBBYK.UHIYMOBOG https://m.edsoo.ru/ff0c32e2

3arpsi3HEHUE OKPYIKaIOIIEH Cpebl 24.11.2023
7 P https://m. ru/ff0c32e2

5 elIeHUE 3aa4 98.11.2023 ttps://m.edsoo.ru/ff0c32e
DNEeKTPOMarHUTHBIE BOJHBI.

58 https://m.edsoo.ru/ff0c32e2
W3nyuenue 3MeKTpOMarHUTHBIX BOJTH 29.11.2023 = s
DHeprus MCKTPOMArHUTHBIX BOJIH.

59 https://m.edsoo.ru/ff0c32e2
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH 29.11.2023 [.L(M. 20500, ATTeSSS
[IIkana 371eKTPOMAarHUTHBIX BOJTH.

IT https://m. .

60 pUMEHEHHE JICKTPOMArHUTHBIX 30.11.2023 ps://m.edsoo.ru/ff0c32e2
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
TeJIeBUICHMA. Pagnonokamus.

61 https://m.edsoo.ru/ff0c32e2
DIIeKTPOMarHuTHOE 3arps3HEHNE 01.12.2023 DS.IM.EE500.TUATACSSE
OKPYXAaIOIIEe Cpeabl
KonTponbHas pabota mo Teme

62 https://m.edsoo.ru/ff0c32e2
"Konebanus u BOTHBI" 05.12.2023 DS.ITM.EA800. TUATLSSE
Cser. 3 7

63 BET: SAKOL HIPIMOHHCHIOTO https://m.edsoo.ru/ff0c32e2
pacnpocTpaHEHHUs CBeTa 06.12.2023



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

64

Pemenue 3agau Ha npuMeHEHUE
3aKOHa MPSIMOJIMHEHHOTO
pacrnpocTpaHeHHs CBETa

06.12.2023

https://m.edsoo.ru/ff0c32e2

65

66

67

68

Otpaxenue csera. Ilnockoe 3epkaio.
Ccepuueckoe 3epkano

[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTelb
npenomiieHus. IloaHoe BHyTpeHHEe
oTpaxkeHue. [IpenenbHblil yron
IIOJIHOTO BHYTPEHHETO OTPaXKEHUS

Pewienue 3a1au Ha npuMeHEHUE
3aKOHOB OTPAYKEHUS U MPEIOMIICHUS
CBETa

Xop nydeit B mpusMme. ucnepeust

cBera. CIHOXKHBIA cocTaB 0eJI0ro
cpeta. [IBer

07.12.2023

08.12.2023

12.12.2023

13.12.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

69

JInn3bl. @OKYCHOE PAaCCTOSIHUE U
ONTHYECKAs CUJIA JIMH3BI

13.12.2023

https://m.edsoo.ru/ff0c32e2

70

71

72

[TocTpoenue n3oOpaxeHnit B TMH3AX
U UX CUCTeEMaX. YBeJINUEeHUE JINH3EI
Pemenue 3a1au Ha MOCTpoeHHE
U300paXKeHH, MOIyIaeMbIX C
MOMOIIIBIO JINH3

I'ma3 kak onTudeckas cucrema

14.12.2023

15.12.2023

19.12.2023

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

73

Pemenue 3anau. [Ipenenst
HpI/IMeHI/IMOCTI/I FeOMeTqueCKOﬁ
OIITUKHN

20.12.2023

https://m.edsoo.ru/ff0c32e2
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CKopoCTh CBETA U METO/BI €€

74 https://m.edsoo.ru/ff0c32e2
HaMepeHHs 20.12.2023 - PoMLEOSO0MUTIEESEE
7 https://m. :
5 Hucnepcus ceera 91.12.2023 ps://m.edsoo.ru/ff0c32e2
76 https://m. Tu/ff
UnTepdepenmus ceeta 99 12,2023 ps://m.edsoo.ru/ff0c32e2
KorepenTHble UICTOUHUKH. Y CIIOBUS
77 HaOJIIOJICHUS MAKCUMYMOB H 96.12.2023 https://m.edsoo.ru/ff0c32e2
MUHUMYMOB
7 P https://m. ru/ff0c32e2
8 eIIeHue 3a1a4 97 122023 ttps://m.edsoo.ru/ff0c32e
79 IT https://m. ru/ff0c32e2
pUMEHeHHEe UHTepdepeHITUN 97 12,2023 ttps://m.edsoo.ru/ff0c32e
80 Hudpakaus ceera 98.12.2023 https://m.edsoo.ru/ff0c32e2
81 JligpakuHonHas peuicrka. Yerobie https://m.edsoo.ru/ff0c32e2
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB 29.12.2023
82 P https://m. ru/ff0c32e2
CIIICHUE 3a7a4 09.01.2024 ttps://m.edsoo.ru/ff0c32e
[TonepeyHOCTH CBETOBBIX BOJIH.
83 https://m.edsoo.ru/ff0c32e2
[lonsipusanus cera 10.01.2024 F.A{M.20500.TTESSS
4 P https://m. ru/ff0c32e2
8 eIIeHue 3aaa4 10.01.2024 ttps://m.edsoo.ru/ff0c32e
85 https://m. .
CBeTOBBIE ABJICHUS B IPUPOJIE 11.01.2024 ttps://m.edsoo.ru/ff0c32e2
86 OboberRe i CHOTEMATHIAIL https://m.edsoo.ru/ff0c32e2
3HaHuii 110 Teme "OnTuka" 12.01.2024 .. '
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87

KonTtponbHast pabora o Teme
«OnTHka»

16.01.2024

https://m.edsoo.ru/ff0c32e2

88

rpaHI/ILIBI HpI/IMeHI/IMOCTI/I
KJ1aCCUYECKON MEXaHUKH. 3aKOHBI
BHCKTPOI[I/IHaMI/IKI/I nu HpI/IHLII/IH
OTHOCUTCIIBHOCTH

17.01.2024

https://m.edsoo.ru/ff0c32e2

89

90

91

[ToctynaTel cnenuaibHON TEOPUU
OTHOCHUTEIILHOCTH

[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeoOpazoBanus
Jlopenua. YcnoBrue NpUYMHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHHUE
BPEMEHU U COKPAILLECHUE JJIMHBI

9Hepr1/m " UMITYJIbC peHHTHBHCTCKOﬁ
qaCTHUIbI

17.01.2024

18.01.2024

19.01.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

92

CBs13b Macchl ¢ SHEpruen u
UMITYJIbCOM PENIITUBUCTCKOM
YacTUIbl. DHEPIrUs MOKOs

23.01.2024

https://m.edsoo.ru/ff0c32e2

93

94

95

PaBHOBecHOE TeIIOBOE HU3JTYy4YCHHC

3akoH cMemieHus Buna

I'untore3a M. Ilmanka o kBaHTax.
doToHBI

24.01.2024

24.01.2024

25.01.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

96

DHeprus U UMIyJIbC GOTOHA

26.01.2024

https://m.edsoo.ru/ff0c32e2
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®otosdpdexr. Onbiter A. T

97 https://m.edsoo.ru/ff0c32e2
CroneroBa. 3akonbl (hoTodPdexra 30.01.2024 .
VYpaBHenue DiHIITEHA 17151

. " https://m. .ru/ff0c32e2

98 dororddekra. "Kpacnas rpanuma 31.01.2024 ps://m.edsoo.ru/ff0c32e
dororddekra
Jasnenne ceera. Onbrtel I1. H.

99 https://m. .ru/ff0c32e2
JeGenena 31.01.2024 ps://m.edsoo.ru/ff0c32e

100 BoHOBEIE CBOWCTBA YaCTHIL 01.02.2024 https://m.edsoo.ru/ff0c32e2
Bounnsl e bpoiinis. [lnvHa BOJIHBI e

101 Bpoii /m. .

0 OISt U pa3MephI 06J1avcm 02.02.2024 https://m.edsoo.ru/ff0c32e2
JIOKQJIM3AIAH JBUKYIICHCS YaCTHIIBI
102 K - i https://m. .ru/ff0c32e2
OpIIYCKYJISIPHO-BOJIHOBOM J1yann3m 06.02.2024 ttps://m.edsoo.ru/ff0c32e
Judpakius 37eKTpPOHOB Ha

103 https://m.edsoo.ru/ff0c32e2
KpHUCTaJuIax 07.02.2024 [.L(M. 20500, ATTeSSS
Crneuunduka usmepenuii B

104 . m. .

0 MPIKpOMI/Ipéi COOTHE)HIeIVms[ 07.02.2024 https://m.edsoo.ru/ff0c32e2
HeomnpeaenénHocrel [ elizenOepra
1 P https://m. .ru/ff0c32e2
05 enIeHne rpaduIecKuX 3a1aq 08.02.2024 ttps://m.edsoo.ru/ff0c32e

106 Pemienne pacu€THbIX 33124 09.02.2024 https://m.edsoo.ru/ff0c32e2
KonTponbhas paboTa no remam:

107 " TO", "K - https://m. .

0 Ocnobel CTO", "KopIycKyJIspHO 13.02.2024 ps://m.edsoo.ru/ff0c32e2

BOJIHOBOM tyanu3m"”
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108

OMBITHI O UCCIICIOBAHHUIO CTPOCHUS
atoma. [lmanerapHas Mozienb aroma
Pezepdopna

14.02.2024

https://m.edsoo.ru/ff0c32e2

109

110

111

[Tocrynarsr bopa

Bunsl cniektpoB. CriekTp ypoBHEM
SHEPruu aToMa BOJIOpOa

CronTanHOE U BBIHYXXICHHOC
H3JITYYCHUC CBCTA

14.02.2024

15.02.2024

16.02.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

112

113

114

115

Jlazep

Hyxnonnas mozens siapa
['eiizenbepra-MBanenko. 3apsa u
MaccoBO€ YHCIIO sapa. M30Tomsbl.
PaanoaktuBHOCTH

3aK0H paJInOaKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOLIETO
u3nydyeHus. Bousinue
pPaaTuoOaKTUBHOCTU Ha KUBBIE
opranusmsl. Jlo3zumerpus

OHeprus cBA3U HYKIIOHOB B SIpE.
Snepusie cunbl. Jledpekt maccsl spa.
Snepusle peakuuu. AnepHbie
peakropsl. [IpoGiems! ynpasisieMoro
TEPMOSIEPHOTO CHHTE3a.
DKOJIOTMYECKUE aCIIEKTHI PA3BUTHS
AJIEPHON SHEPrETUKH

20.02.2024

21.02.2024

21.02.2024

22.02.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2
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116

117

118

Meronsl perucTpauuy u
HCCIICIOBAHUS DJIEMEHTAPHBIX
yactull. DyHaameHTalbHbIC
B3aUMOJICUCTBUS. bapuoHbl, ME30HbI
u jgentoHsl. [IpeacraBienue o
CranpaprHoit moaenu. KBapk-
TJIFOOHHAs! MOJIEIIb aJJPOHOB

®usuka 3a npenenamu CTaHIapTHOU
Mojenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO hrznyeckoi
KapTHUHBI MUpa

OTtanel Pa3sBUTHA aCTPOHOMMUH.
3HaueHME ACTPpOHOMUH

27.02.2024

28.02.2024

28.02.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

119

[TpruMeHUMOCTh 3aKOHOB (PU3UKH TSI
00BsICHEHUS PUPOJIbI KOCMUYECKHUX
00BEKTOB. MeToabl
ACTPOHOMUYECKUX HCCIIETOBaHUN

29.02.2024

https://m.edsoo.ru/ff0c32e2

120

121

122

123

CoBpeMeHHbBIEC ONITHYECKHE
TEJIECKOTIBI, PaINOTEIECKOTIHI,
BHeaTMoc(epHas acCTpOHOMHUS

Bun 3Bé3mgHoro He6a. Co3Be3nus,
HpKI/Ie 3Bé3)11>1, IIJTAaHETHBI, UX BUIHUMOC
JOBUKECHUE

Conneunas cucrema. CoJHIe.
ConHeuHast akTUBHOCTb. McTouHMK
sHeprun CosHIa U 3BE3]

3BE31IBI, NX OCHOBHEIE

XapakTepucTuku. /luarpamma
"CHIeKTpaIbHBIN KJIACC — CBETUMOCTD"

01.03.2024

05.03.2024

06.03.2024

06.03.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

124

3Be3abI TIIaBHOMI
[IOCHEI0BATEILHOCTH

07.03.2024

https://m.edsoo.ru/ff0c32e2

125

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABIECHUS O
MPOUCXOXKACHUHU U HBOJIOILIH
CoiHna # 38€31. DTallbl XKU3HU 3BE3]

12.03.2024

https://m.edsoo.ru/ff0c32e2

126

127

128

Muineunsiit [1yTe — Hama ["aakTuka.
Tunel ranaktuk. YEpHbIe ABIPHI B
A7Ipax TajJaKkTUK

Bcenennas. Pacimupenue
Bcenennoii. 3akon Xa66ma. Teopust
bonsioro B3psiBa. PenukroBoe
W3JIy4YECHHUE

MacmrabHas ctpyktypa Beenennoii.
MeraranakTuka

13.03.2024

13.03.2024

14.03.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

129

Hepeménnpie mpobiembl
aCTPOHOMUHU

15.03.2024

https://m.edsoo.ru/ff0c32e2

130

Du3HUeCKU IPAKTUKYM I10 TEME
"UccmemoBaHue MarHUTHOTO TTOJIS
MMOCTOSSHHBIX MarHUTOB' MIIN
"UccnemoBaHue CBOMCTB
dbeppoMarHeTuKoB" UIu
"NccnenoBaHue aeiicTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"

19.03.2024

https://m.edsoo.ru/ff0c32e2

131

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepenue cuibl AMiiepa" win
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJIbl TOKa" MU

20.03.2024

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

"Onpenenenre MarHUTHOU
WHAYKIIMHA Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa"

132

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
AJIEKTPOMArHUTHOW MHAYKIMU" WK
"OnpeneseHnue HHIYKIIMA BUXPEBOTO
MardHMTHOTO 1OiA"

20.03.2024

https://m.edsoo.ru/ff0c32e2

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue sBJICHUS
camouHaykiun" wim "Coopka
MO/IEJIN 3EKTPOMArHUTHOT O
reseparopa"

21.03.2024

https://m.edsoo.ru/ff0c32e2

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TPY>KUHHOTO
MasiTHUKOB"

22.03.2024

https://m.edsoo.ru/ff0c32e2

135

136

Pu3nYecKuil NPAKTUKYM 110 TEME
"IIpeobpa3oBaHue SHEPTUU B
IPYXUHHOM MasiTHUKE"

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes NOCIIeI0BATENbHO
COEIMHEHHBIE KOHEHCATOP,
KAaTyLIKy ¥ pe3ucTop’ min
"HccnenoBanue paboThl HCTOUHUKOB
CBE€Ta B LIETIH IEPEMEHHOI0 TOKa"

02.04.2024

03.04.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

137

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

03.04.2024

https://m.edsoo.ru/ff0c32e2

138

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepeHue nokasarens
MPEJIOMJICHUS CTEKJIa" WIn
"[Tonyuenue n3o00pakeHHs B
CUCTEME U3 IUIOCKOI0 3epKajia U
JTUH3bL"

04.04.2024

https://m.edsoo.ru/ff0c32e2

139

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEILIeCTBA
(Ha mpuUMepe KUAKUX JIMH3)" WIu
"N3mepenue GOKyCHOTO pacCTOSHUS
paccenBaronux JUH3"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmronenue audpakuuu,
uHTEp(EpEHITNH U TONAPU3AIUU
cBera"

05.04.2024

09.04.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

141

Pu3nYecKuil NPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTuUll (110
dororpadusaM TpeKkoB 3apsKEHHBIX
YacTHUIl B MAarHUTHOM T10Jie)"

10.04.2024

https://m.edsoo.ru/ff0c32e2

142

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenne nocrossHHOM [1nanka Ha
OCHOBE MCCIIEJOBAHUs
doroapdexra" nim "MccnenoBanue

10.04.2024

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
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3aBUCHUMOCTH CHJIbI TOKA Yepe3
CBETOJIMO]T OT HaNpsHKeHUs"

143

Pu3n4eCKuil IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3peKEHHOT0 aTOMapHOIO
BOJIOPO/Ia U U3MEPEHHUE NTOCTOSTHHOU
PunGepra"

11.04.2024

https://m.edsoo.ru/ff0c32e2

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ ucnoap30BaHNEM JT03UMETpa”
win "M3ydenue noriomieHus o6era-
YaCcTHULl AJTIOMUHUEM"

12.04.2024

https://m.edsoo.ru/ff0c32e2

145

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Hab:ronenus 3BE€31HOTO Heba
HEBOOPYKEHHBIM I'TIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN IS ONIPEACIICHUS
MOJI0KEHUS HeOECHBIX 00OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3ausi CeBepHOro noxymapus u
spkue 38€361" win "HabmoaeHus B
tesieckon JIyHbl, MJIaHET,
TYMaHHOCTEH 1 3BE3HBIX
CKoIIeHui"

16.04.2024

https://m.edsoo.ru/ff0c32e2

146

O06o01IeHre U cUCcTeMaTU3alus
3HaHuHU. Ponb GU3KMKHN U acTpOHOMUHU
B 9KOHOMHYECKOH,
TEXHOJOTHYECKOM, COIUAIBHON U

17.04.2024

https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

ITHYECKOH cdepax NesTeTbHOCTH
YeJIoBeKa

147

O060011eHNEe U CUCTeMAaTU3aIHS
3Hanuil. Posb 1 Mecto ¢puzuku u
aCTPOHOMHUH B COBPEMEHHOMU
Hay4YHOU KapTUHE MHUpa

17.04.2024

https://m.edsoo.ru/ff0c32e2

148

O000111eHrE U CUCTEMATU3 AL
3Hanuil. Poss ¢pu3nueckoil Teopun B
(opMHpOBaHNY TIPEICTABICHUI O
(du3nUecKoil KapTHHE MHpa, MECTO
¢du3nUecKoil KapTHHBI MUpa B 00IIEM
psILy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX [IPEACTABICHUN O TIPUPOJIE

18.04.2024

https://m.edsoo.ru/ff0c32e2

149

150

151

O00011IeHIE U CHCTEMATHU3AIINS
3nanuii mo reme "Kunemarnka"
O0o001IcHNE U CHCTEMATH3aIIHS
3HaHui mo reMme "Kunemarnka"

O06o0mIeHre U cucTeMaTr3aIus
3HaHui o teme "JIuHamuka"

19.04.2024

23.04.2024

24.04.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

152

O00011eHNEe U CUCTEMATU3ALIS
3HaHu# 1o Teme "CraTtuka TBEpA0Tro
Tena"

24.04.2024

https://m.edsoo.ru/ff0c32e2

153

154

O000I11IeHNE U CUCTEMATHU3ALHS
3HAHHUU 0 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKE"

O000111eHHE U CUCTEMATU3ALMS
3gauui 1o TeMe "OCHOBEI

25.04.2024

26.04.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2
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MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun"

155

156

157

158

O00011IeHNE U CUCTEMATHU3ALHS
3HaHu# 1o Teme ""TepMoIMHaMuKa.
TemmoBeie MamuHbL"

O000111eHrE U CUCTEMATU3 AL
3HaHUU 1O TeMe "ArperaTHble
COCTOSHHUS BemecTBa. Pa3oBbIe
nepexonr"

O0600I11IeHNE U CUCTEMATU3ALUS
3HaHUH N0 TeMe "DIEeKTpUIecKoe
mose"

O0600I11IeHNE U CUCTEMATU3ALUS
3HaHuH 110 Teme "I1oCTOsTHHBII
AJIEKTPUYECKUM TOK"

30.04.2024

03.05.2024

07.05.2024

08.05.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

159

O00011eHNEe U CUCTEMATU3ALIS
3HaHUM 110 TeMe "TOoKHU B pa3nuyHBIX
cpenax"

08.05.2024

https://m.edsoo.ru/ff0c32e2

160

161

162

O00011eHNEe U CUCTEMATU3ALIS
3HaHu# 110 Teme "MarautHoe moJe"

PesepBusiit ypok. O0o01IeHue 1
CHCTEMAaTU3alMs 3HAHUH 110 TEME
"DJIeKTpOMarHuTHas MHIyKUIus"

PesepBuslit ypok. O0001IeHHE U
CHUCTEMATHU3ALUS 3HAHUH [10 TEME
"Mexanundeckue Koinedanus"

10.05.2024

14.05.2024

15.05.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2
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163

PesepBHeiit ypok. O600mIeHNE U
CUCTEeMaTH3allKsl 3HaHHH 110 TeMe
"DJIeKTpOMarHuTHbIE KosieOanus"

15.05.2024

https://m.edsoo.ru/ff0c32e2

164

PesepBueiit ypok. O000mIcHNE U
CHCTEeMAaTU3alMs 3HAHUH 110 TeMe
"MexaHHYECKHE U
3JIEKTPOMAarHUTHBIE BOJIHBI",
«OnTHka»

16.05.2024

https://m.edsoo.ru/ff0c32e2

165

166

167

168

Wrorosas koHTpoJibHasA paboTa

PesepBusiit ypok. O6o0mieHue u
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"Ocnosel CTO"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"KopnycKynsipHO-BOIHOBOM
Tyanusm"

PesepBusiit ypok. O0o01IeHuEe U
CUCTEeMaTH3allksl 3HAaHHUH 10 TeMe
"®u3uka aroma"

17.05.2024

21.05.2024

22.05.2024

22.05.2024

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

https://m.edsoo.ru/ff0c32e2

169

Peseprublit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HAaHUH 110 TEME
"®u3nKa aTOMHOTO SApa U
3JIeMEHTapHbIX YyacTul'"

23.05.2024

https://m.edsoo.ru/ff0c32e2

170

Peseprubrit ypok. O6001IeHNE U
cHCTEeMaTH3aIHs 3HAaHUH 110 TeMe
"OnemMeHThl acTpOPU3UKH"

23.05.2024

https://m.edsoo.ru/ff0c32e2
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171

170

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

340

16




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLECCA

e YyeOnuk I'.51. Msxumes, b.b. byxosues, H.H. Corckuii «®u3zuka 10 kinacc: yaeOHUK 15
00111€00pa30BaTENbHBIX YUPEKICHHIA: 0a30BbIi 1 TpoQHIbHBINA YpoBHU»,M.: «IIpocBerienuey,
2022.

e YyeOnuk I'.51. Msikumes, b.b. byxosues, B.M. YUapyrun «®usuka 11 knacc: yaeOHUK 15t
00111€00pa30BaTENbHBIX YUPEXKIACHHIA: 0a30BbIi 1 TpopmIbHBINA ypoBHU»,M.: «IIpocBenienuey,
2022.

¢ PrivmkeBuu A.I1. COopHuk 3a1a4 1o ¢usuke s 8-10 kinaccoB cpenHeit mkomsl. — 12-e u3.-
M.: «IIpocsemenuer, 2020

e KonTpomabsHbie paboTsl 1o ¢usuke: 10-11 kin.: Ku. J{nsg yaurens / A.E.Mapon, E.A.Mapos.-
4-e u3n.- M.: «IIpocseuenuey, 2022

e J[eMOHCTpaIMOHHBIN SKCIIEPUMEHT 1o (pu3uke B cpeaHelt mkose. Y.1. MexaHuka,
MOJIEKYJIsipHast PU3UKa, OCHOBHI AnekTpoaunHaMuku. [Tox pen. A.A. ITokposckoro. U3z 3-e.-
M.: «IIpocBemenue», 1978 o Openunk D.E. u np. Metoauka npernogaBanus GU3UKA B CpeaHEi
mikone: Mexanuka: [TocoOue nns yuutens. 2-e u3f.- M.: «I[IpocBeuienue», 1986

e Kupbsnos A.I1., Kopmynos C.M. TepmoanHamuka 1 MoJeKyJsipHas pusuka. - M.:
«ITpocsemenue», 1977

e ['nazynoB A.T., Hypmunckuii .W., [Tunckuii A.A. Mertonuka npenogaBaHusi GU3UKH B
CpeaHel mKoJe: DIeKTpoIMHAMHUKa HECTallMOHAPHBIX siBineHni. KBanrosas ¢usuka.: [TocoOue
1 yuutens. 2-e uza.- M.: «IIpocsemienue», 1989

e Omsuka. 9-11 kmacchl: MPOEKTHAs JAEATEIHHOCTh yuarmmxcs/ aBT.-cocT. H.A. JIeimapesa. -
Bosnrorpan: Yuurens, 2008

e ['opnoBa JI.A. UnTerpupoBannbie ypoku ¢pusuku: 7-11 kmacesl. — M.:BAKO, 2009

e Jlemuenko E.A. Hecrannaptasie ypoku ¢usuku. 7-11 kmaccsl. - Bonrorpaa: Yuurens-ACT,
2002 41

¢ Ypoku (pU3MKHU C TPUMEHEHHEM HH(POPMALIMOHHBIX TEXHOJIOIHH. 7-11 Kitacchl.
Metoaunueckoe mocodue ¢ IEKTPOHHBIM npuiioxkenuem / 3.B. Anekcanapona u ap. — M.:
«I'nobyc», 2009

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ1S1 YYEHUKA

o YVuebnuk I'.S1. Mskumes, b.b. byxosues, H.H. Corckuii «®usuka 10 kinacce: yueOHUK 11
0011e00pa30BaTeIbHBIX YUPEXKACHUN: 0a30BbIi U poduiIbHBIN ypoBHU»,M.: «IIpocBemienue»,
2022.

e YyeOnuk I'.5I. Msakumes, b.b. Byxosues, B.M. YUapyrun «®u3uka 11 knacc: yaeOHUK 1715
0011e00pa30BaTeIbHBIX YUPEXKACHUN: 0a30BbIi U poduiIbHBIN ypoBHU»,M.: «IIpocBemienue»,
2022.

¢ PrivkeBuy A.I1. COopHuK 3a1a4 1o ¢usuke s 8-10 kimaccoB cpemHer mkosl. — 12-e u3.-
M.: «IIpocewenue», 2020

METOINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

Y4eOHo- npakTHUecKoe U yueOHo-1aboparopHoe o0opyaoBanue Pa3naTounsiit Mmatepuan s
MpaKkTUYECKUX U JabopaTopHbIX padot, EI'D-madoparopust Meanapecypcsl

e Ou3KKa B MIKOJIE. DIIEKTPOHHBIE YPOKHU U TECTHL. J[BUKEHUE U B3aMMOJICUCTBHE TEIL.
JIBU>KEHUE U CUIIBI

e dusuka B mKoJe. DIEKTPOHHbIE YPOKH U TecThl. PaboTta. MomHocTs. DHeprus. ['paBurtanus.
3aKOH COXpaHEHMsI SHEPTUU.

e Ousuka B mKoJE. DIEKTPOHHBIE YPOKH U TECThl. MOJIEKyIIpHas CTPYKTypa MaT€pHH.
BHyTpeHHss dHEprUs.



e Ou3uKa B NIKOJIE. DJIEKTPOHHBIE YPOKH U TECThI. DIEKTPUUYECKUE MO0JI1. MarHUTHBIE TOJIS.
e dusuka B mKoJ€e. DIEKTPOHHBIE YPOKH U TECThI. DeKTpuueckuil Tok. [lomydyenue u
repeaayda EeKTPOIHEPIUH.

e Ypoku ¢usnku Kupumra u Medoaus . 10,11 kimace
e Ypoku (U3HKH ¢ TPUMEHEHHEM UH(POPMAITMOHHBIX TEXHOIOTHH. 7-11 Ki1acchl.
MynsTUMEANITHOE TPUIIOKEHUE K YPOKAM.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
o http: //class-fizika.narod.ru./prog.htm e DnexkrponHoe npuinoxeHue K yueOHuky «dusmka. 11
kiace» ['.5. Mskumes, b.b. byxosuies, B.M. YUapyrun Texauuueckue cpeactsa 00ydeHus
Komneiotep, HHTEpaKTUBHASI JOCKa



Wrorosas KOHTpoOJbHASA paboTa

BAPUAHT N2 1

|I| IIpounTaiiTe mepeyeHb MOHATHNA, KOTOPhIe BAM BCTPEYAJIUCH B Kypce (DU3UKH: TeMIre-
patypa, JHHAMOMeETP, CIIHAOMeTp, GapoMeTp, yCKOpeHue, Bec.

PaspenuTe aT MOHATHUA Ha JBe I'PYIINLI II0 BHIODAHHOMY BaMH IIPU3HAKY. SAIUILINATE B
TabIuIly Ha3BaHUE KaXKIO0M IPYIILI ¥ IOHATUSA, BXOASAIINAE B IPYIIIY.

HaszBanue rpynnsl NOHATHI Ilepeuens noHATH]

@ Ha pucyske npezcraBieH rpaduk 3aBUCHMOCTH CKOPOCTH aBTOOyCa OT BpeMeHH.

v, M/c A

15

1 2 3 4 5 6 7

Hcnonsays pucyHOK, BRIOEpHTE U3 IPEAJIOKEHHOTO IePevHs ABA BEPHBIX yTBEPIKIe-
HUAA. YKaXHUTe UX HOMepa.

1) Ilepssie 3 c aBTOOYC ABHXKETCA PABHOMEDHO, a CAeAYIONHe 3 C CTOMT HAa MeCTe. -
2) B momeHT BpemeHH 6 ¢ aBTOGYC H3MEHUJI HAIIPABJIE€HNE ABUKEHUA Ha IPOTUBOIIO-

JIOXKHOE. -
3) MaxkcumanbHas CKOPOCTh aBTOOyCa 3a BeCh IIEPHO/ HaGI0leHusa paBHa 54 KM/4. |-
4) MaxkcumasbHBIA MOZYJIb yCKOPeHUs aBTobyca paBen 5 m/c?. -
5) Ilyts, npoiineHHbliit aBTo6ycoMm ¢ 3 o 6 ¢, paBeH 45 M. -

Otser:

@ Boaaymselil map paBHOYCKOPEHHO OIycKaeTcs K 3emJe. VI300pasuTe Cuibl, KOTOPLIE
neiicTByIOT Ha Hero. Kyzia HanpaBjieHO yCKOpPEHHe 11apa B 3TOM ciaydae?



IIpounTaiiTe TEKCT ¥ BCTaBbTE IPOIIYII[eHHEIE CJIOBA!

YMeHBIIaeTcsa
YBEeJINYUBaETCA
He U3MeHsAeTCA

CJi0Ba B OTBETE MOTYT IIOBTOPATHCH.

KameHpb 6pomeH BBepx ¢ 6aTKOHA MOZ YriIoM K ropusoHTy. ConmpoTuBieHHe BO3AyXa
npeHeGpexxuMo Masmo. [0 MOMEHTa AOCTHIKEHHS MaKCHMAJIbHOH BBICOTBI CKODOCTDb

KaMHA , €70 IIOTeHIUaIbHaA
9HEPrus , IOJTHAs MeXaHUuJYecKas
JHEprusa .

TemnepaTypa nepsoro 6pycka paeaa 5 °C; Broporo 263 K, a TpeTbero —15 °C. Kaxoii
OpPYCOK IOJIy4YaeT S3HEPIHIO OT ABYX APYTUX?

OTBeT: OPYCOK 3

MeTaIH4ecKuil 6aJJI0H ¢ GLITOBBIM ra3oM CTOMT Ha yJjwume. B JleTHHIi [eHb HA HEro
[IOImafaloT NpSAMBIe COJTHEUHBbIe Jyuu. BeibepuTe BCe yTBEPXKIEHHA, KOTOPbIE BEPHO
XapaKTePU3YIOT MpOIecc, IPOUCXOAAIMIA ¢ rasoM B 6ajsIOHe, W 3alUIINTE HOMEpa
BLIODAHHBIX YTBEDPIKACHUH.

1) TemnepaTypa rasa IOBBIIIIAETCH.
2) Macca rasa yBeJIn4uBaeTcs.

3) T'as B 6GajyoHe pacmIupsAeTCs.

4) Tas B 6annoHE COKMMAETCAH.

5) JlaBieHue ra3za He U3MEHACTCH.
6) JlaBieHue rasa yBeJMYNBAETCS.

OTsBer:




B CIPaBOYHHKE (PU3UYECKHUX CBOMCTB Pa3JIMUHBIX MaTEepHaJIOB IIpeACTaBJieHa CJie-

Ayomasa Tabauna.

IInoTHOCTH Yaensnas YneavHas
s, | | mmAR | it | s
r/cm® I /(xr - °C) kK /Kr

AJNIOMUHAI 2,7 660 920 380
Menb 8,9 1083 400 180
CBHHEI] 11,35 327 130 25
cepebpo 10,5 960 230 87
cTanb 7,8 1400 500 78
0JIOBO 7,3 232 230 59
IHHK 7.1 420 400 120

WUcnons3ysi maHHBIE TaOJAHMOBI, PACIOJOMKHTE BEIECTBA IO Mepe YBeJIHMYEeHUA HUX
YAENBHOM TEILIOEMKOCTH. SalHIIATe B OTBETE COOTBETCTBYIOLIYIO IIOCJENOBATENb-

HOCTBH OHOD.
1) crans
2) omaoBo

3) anOMUHUHK

OTBeT: - -

OpHOMY M3 JBYX OAMHAKOBHIX IIAPUKOB coobmunu 3apazg —10q,
a apyromy +2¢q. 3aTeM IIapUKHN COEAUHUIA TOHKHM IPOBOJOM.
Omnpenenure, KaKUM OyZeT 3apsAJ JIEBOT'O IIIAPHUKA II0CJIE COEH-

HEeHHusd.

OrTser:

-10g

+2q




Ha xopmyce ameKkTpozipenn yKpemiaeHa Tabauuka ¢ Hagnucsio: «220 B, 500 Br». Haii-
JAUTE CONPOTHBJIEHHE 3JIEKTPOADEIH. i

Sanunure GopMyJIy 4 caesaiTe pacieTsl.

OTger:

YueHHMK M3MepAJ CUIY TAMKeCTH, JeHcTByomyo Ha rpys. Ilokasanus guHa-
MOMeTpa npHuBeleHbl Ha (poTorpaduu. IlorpemraocTs H3MepeEUA paBHA IeHE
JeJleHUA JUHAMOMEeTpa.

3anumuTe B OTBET MOKa3aHHEe JHHAMOMETPA ¢ YYETOM MOTPENIHOCTH H3Me-
PeHuii.

OTseT: H.

@ Bam HGOGXO,C[HMO HCCJIENOBaTh, KAK 3aBHCHT BBITAJIKHBAIOIIAA CHJIA OT IIJIOTHOCTH 11O~

rPYKEHHOTO B KHAKOCTE Tena. UMeerca caeayiomniee o60pynoBanue:

— JAWHaAMOMeTp,

— TPH OMJIHHJADPA PABHOIO 00HEMA, H3TOTOBJIEHHBIX M3 DA3HBIX BeIllecTs,
— CTaKaH C BOJOIA.

OnumuTe NOPAI0K MPOBEIEHUA UCCIETOBAHUS.

B oTBere:

1. BapucyiiTe UJIH OMUINUTE IKCIEPUMEHTANBHYIO YCTAHOBKY.

2. Onummnre NOPSAOOK JeHACTBHH IIPH IIPOBEIeHHH UCCIeIOBAHMA.

OTger:




@ YcTaHoBuTe COOTBETCTBHE MEMKAY TEXHHUYECKUMHM ycTpoicTBaMu (npubopamu) u ¢w
3UYECKMMU SBJICHUSMU, JIEIKAIIMMU B OCHOBE IIPUHITUIIA UX JeHCTBUA.

ITPUBOPEI PUSNYECKHUE ABJIEHUA

A) CriuproBoit 1) 3aBUCHMOCTH I'MAPOCTATAYECKOI0 JaBJI€HUA OT BEICOTEHI
TEpMOMETD cTonba KUITKOCTH

B) IlpyxuHHBII 2) 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT cTelleHU AedopMamuy Teja
AUHaAMOMETD 3) O6EMHOE pacIIupeHue XKUIKOCTEH IPU HarpeBaHUU

4) Nsmenenue aTMocepHOro AaBIeHus C BBICOTOU

OTBerT:

@ VcTaHOBMTE COOTBETCTBHE MEKAY IpUMepAMH U (GU3HYECKUMH ABJIEHHAMH, KOTOPRIE:
STHMH IpHMepaMu wuIoctpupyiores. J[ia Ka)aoro npuMepa IMposaBiIeHUs Gu3nde-

CKOr'o ABJI€EHHHA H3 IIepBOI'0 croada no,u;6epn're COOTBETCTBYIOIIlee HasBaHUEe (pusuge-
CKOro ABJIEHHA U3 BTOPOTO croabna. )

ITPUMEPHBI - ®PHU3UYECKHE ABJIEHUA
A) PyukH y COBpeMeHHBIX CKOBODOZOK UMEIOT 1) Asnyuenune
YEpHEIH nBET 2) IlnaBneHue
B) X1e6, ocTaBneHHLIH HA CTOJIE, YEPCTBEET 3) Konaencanus
4) Ucnapenue
A B

OrserT:




lMpoynraiiTe TeKCT v BbinonxHure 3aganwus 14mn 15

DIeKTPHICCKHI YaHHUK

OCHOBHOe HazHaueHWe YaHHNWKA — BTO HarpeBaHUe BOJBI, IOMEIIEHHON B cIe-
OHaJbHYI0 Koy0y. [IpuEnun AeficTBUA OCHOBAH HA MCIIOJIL30BAHWH TEILIOBOTO JeHCT-
BUS 3JIEKTPHYECKOT0 TOKA U ABJCHUM KOHBeKIHAM. HarpeBaTebHBIN 3JIEMEHT PacIo-
JIOKeH B HUKHEM 4YacTu Kopmyca. IIpM BKJIOYEHNY YailHUKA HUXKHHE CJIOM BOJEI
HarpeBaroTCA, PACIIUPAIOTCA U IOK 'neﬁc'aneM BBEITAJIKUBAIOIIEHA CHUJIBI BCILIBIBAIOT
BBepx. Ha ux mecro Garozaps cuiie TA2eCTH ONyCKAIOTCA Gojiee MIOTHEIE XOJOAHbIE
caou. HarpesaroTcsi, pacIIUpPAIOTCA, MOJHUMAIOTCA U T. J. BOBHMKAIOT KOHBEKIHMOH-
HbIe IIOTOKH.

Sy

BHIKJIFOUATeNns
L ABTOMaTHYECKHH
BBIKJTIO4YATE)h

e

FloacraBka TIH

o —

ITocTenmenHO BOZA MpOrpeBaeTcs, 3aKUIIaeT, HaJl OypJiaIell BOJOH MofHNMAaeT-
csa nap. l'opsayuii nap OpoOXOAUT Yepes HeGOIbII0e OTBEPCTHE U IIONafaeT Ha GumeTast-
JIugecKyio miactury. OJUH U3 MeTaJJIOB ILIACTHHBI IPH Harpese IapoM PacCIIUpAeTCH
CHJIbHee, IIaCTWHA M3rubaeTcss W pasMbiKaeT menb. IIpomecc HarpeBa 3aBeplléH,
MOKHO 3aBapuBaTh Yai.

O0bsicEuTe MexaHU3M KoHBeKnuu. [louemy Témble CJIOM BOJBI MOAHHUMAIOTCH, a XO-
JIOJHEIE OITYCKAaTCA?

OTBeT:

YT0 IPOUBOUIET, €CIU BKIIYNUTH YANHUK B C€Th, HO HE 3aKPHITh KPBINIKY ?

OTBerT:
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