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MHOACHUTEJIBHASA 3AIINCKA

IIporpamma no ¢gusnke 6a30BOro ypoBHS Ha YPOBHE CpEIHETO O0Iero oopa3oBaHus pa3padoTaHa Ha OCHOBE TOJOXKEHUH U
TpeOoOBaHU K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTeNbHOUM mmporpamMmsbl, mpenctaBieHHbx B PI'OC COO, a Takxke ¢
yuérom ¢enepanbHoil pabodell mporpaMMbl BOCHHTaHHMS M KOHIENIMM MpernojaBaHus ydeOHoro mpeamera «®Dusmka» B
o0OpazoBaTenpHBIX OpraHu3asx Poccuiickoit dexepannu, pealn3yrOmIX OCHOBHBIE 00pa30BaTebHBIE IIPOTPAMMBIL.

CopeprkaHue IporpaMMBI 110 (PU3KMKE HAIMPaBICHO HA (OopMUpOBaHHE €CTECTBEHHO-HAYYHON KAPTHHBI MUpa 00yUJaIOMINXCS
10-11 xmaccoB mpu o0y4yeHuH MX (u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOTO moxaxona. [Iporpamma mo
¢usuke coorBercTByeT TpeboBanusiM GI'OC COO k miuaHupyeMbIM JIMYHOCTHBIM, ITPEAMETHBIM U METAIPEAMETHBIM pe3yJbTaTaM
o0y4eHHs, a TakXe YYHUTHIBACT HEOOXOAMMOCTh peaM3allMi MEXIPEJAMETHBIX CBsI3ed (U3MKH C eCTeCTBEHHO-HAayYHBIMU
yueOHBIMH TIpenMeTaMH. B Heil ompenensiroTcsi OCHOBHBIC II€NM M3Yy4eHHs (M3MKH Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHM,
TUIAaHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKH: JINYHOCTHBIE, METallpeMETHbIE, IpeMeTHbIE (Ha 0a30BOM YpOBHE).

IIporpamma 1o ¢pu3nKe BKIIOYALT:
® IUTAHUPYEMBIC PE3YNbTaThl OCBOCHMS Kypca (M3UKH Ha 0a30BOM YpOBHE, B TOM UYHCIE MPEAMETHBIC PE3yIbTATHl IO TOJaM
00yJeHUs;

e cozepxaHue yueOHoro npeaMera «Pu3nuKa» 1o rogaM oO0ydeHHs.

®usnka Kak Hayka 0 HaubOoiee OOLIMX 3aKOHAX NMPHUPOABI, BBICTYNas B KauecTBE y4eOHOTO MpEAMETa B IIKOJE, BHOCHUT
CyIICCTBEHHBII BKJIAJ B CHCTEMY 3HaHHHA 00 okpyxatomem wmupe. LkombHBIH Kypc (u3uKHm — CHCTEeMOOOpa3yrOmui yis
€CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB, ITOCKOJIbKY (U3MYECKUE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SBJICHUH, M3y4aeMbIX
XUMUEH, Ouosoruel, ¢pusnyeckoil reorpadueil 1 actpoHoMuel. Vcnonb30BaHUe M aKTHBHOE NPHUMEHEHUE (U3MYECKUX 3HAHUI
OIpeZIesIIeT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOSHUSI KOCMOCA, MOIyYEeHUS
HOBBIX MAaTE€pPHAIIOB C 33JaHHBIMM CBOMCTBAMHM W Jpyrux. M3ydeHue (U3MKM BHOCUT OCHOBHOM BKJIaA B (OPMHpOBAHHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa OOydYaromuxcsi, B (JOPMHpPOBAaHHWE YMEHHH NPUMEHSTh HAay4YHBI METOJ MO3HAHUS IPH
BBHITIOJTHEHUH UMHU yUeOHBIX HCCIIeIOBAaHUM.

B ocHOBY Kypca GU3MKH Ui yPOBHS CpeIHET0 001Iero o0pa3oBaHus MOJIOKEH Ps WSk, KOTOPbIe MOKHO PacCMaTpUBATh
KaK TMPHUHIHII €T0 TIOCTPOCHHS.

Hoes yenocmnocmu. B cOOTBETCTBHM C HEH KypC SBISIETCS JIOTHUECKH 3aBEPUIEHHBIM, OH COJCP)KUT MaTephall M3 BCEX
pa3zenoB (U3HUKH, BKJIIOYACT KaK BOMPOCH KIIACCHIECKOH, TaK M COBPEMEHHON (PHU3HKH.

Hoes eenepanusayuu. B cooTBeTCTBUY ¢ Hel MaTepuai Kypca Gpu3nku oObeIMHEH BOKPYT (GH3HUIECKUX Teopuil. Bexymium B
Kypce siBisieTcsi pOpMUpOBaHHE PEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BELIECTBE U IOJIE.

Hoes eymanumapuszayuu. E€ peannzanus npennonaraeT UCIOJIb30BaHHE I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKONW HAyKH,
OCMBICJICHUE CBsA3U Pa3BUTUA (1)I/ISI/IKI/I C pPa3BUTHUEM O6I].[eCTBa, a TaKKe€ ¢ MHUPOBO33PCHUCCKMMHU, HPABCTBCHHLBIMU U
SKOJIOTHYECKUMH NTPOOIEeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc (u3Mky mpeamnojiaraeT 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHUX U
TEXHOJIOTHYCCKHUX HpI/IJ'IO)KeHI/If/'I HU3Y4YCHHBIX Teopnﬁ " 3aKOHOB.

Hoes »skonoeusayuu peannsyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEPKAHHS, IOCBSMIEHHBIX HKOJIOTHYECKUM
npobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Da3BUTHEM TEXHHUKH M TEXHOJOTHH, a Takke O0OCyXIeHHs mpodiieM
PanroHaAIBLHOTO IPUPOIONOIB30BaHMUS U 3KOJIOTHYECKOH 6e301I1acHOCTH.

Crep)XKHEBBIMM 3JIEMEHTaMH Kypca (HM3WKHM Ha yYpOBHE CpEIHEro OOIIero oO0pa3oBaHMs SBISIIOTCS (DU3NYECKHE TEOPHH
(popmupoBaHHEe peACTABICHUH O CTPYKTYpPE MOCTPOSHHs (PU3NUECKOI TeopHH, poiy (pyHIaMEHTAIBHBIX 3aKOHOB M IIPHHIIUIIOB B
COBPEMEHHBIX TIPEJCTABICHHUAX O MPUPOJE, TPAHUIAX MPUMEHUMOCTH TEOPHH, JUIA ONMCAHUS €CTECTBEHHO-HAYYHBIX SBICHHHA M
MIPOIIECCOB).

CHUCTEMHO-/ICATENIbHOCTHBI ~ MOJAX0J B Kypce (M3MKM peanu3yercss INpekae BCero 3a CyYéT OpraHu3aluu
AKCIIEPUMEHTAJIbHOW JIeaTeNIbHOCTH oO0ydaromuxcsi. [yisi 06a30Boro ypoBHsi Kypca (U3UKHM — 3TO KCIHOJIBb30BAaHHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX DKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOphIE B MporpaMme 1o (u3uKe OObEJUHEHBI B
OOImMii CITUCOK YYEHHYECKHX MPAKTHUECKHUX paboT. BrineneHue B yka3aHHOM IiepedHe JTaOOpPaTOPHBIX paboOT, MPOBOJUMBIX JUIS
KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS Y4aCTHHKaMHU 00pa3oBaTebHOrO IMpOIecca MCXOMs W3 OCOOEHHOCTEH IUIAaHUPOBAHUS U
ocHameHusi kaOuHera ¢usnku. [Ipm 3TOoM oOecrmeumBaeTcsi OBIAJEHUE OOYYAIOIIMMHUCS YMEHHUSIMH MPOBOAWTH KOCBEHHBIE
M3MEPEHUs, UCCIIEI0OBaHMS 3aBUCUMOCTEH (PM3MUECKHUX BEJIMYMH U MIOCTAHOBKY OIBITOB I10 MPOBEPKE MPE/I0KEHHBIX THITOTES.

Bospiioe BHMMaHWe ynensieTcsi pEIIeHWI0 pacy€THBIX M KadyeCTBEHHBIX 3ajgad. [Ipm sToM Juis pacu€rHbIX 3a1ad
NPUOPUTETOM SIBIISIIOTCS 3aJaudl C SIBHO 3aJaHHON (M3MYECKOW MOJENbI0, MO3BOJIIOIINE NPUMEHATh H3YUYEHHbBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeiia Kypca, TaKk M HHTErpUpYysl 3HaHUS W3 Pa3HBIX pasjenoB. J[Is KadecTBEHHBIX 3alad
MPUOPUTETOM SIBIIOTCS 33aJaHUS Ha OOBACHEHHWE TNPOTEKaHWS (U3UYECKUX SBICHHH M MPOIECCOB B OKPYKAIOMIEH >KHU3HH,
TpeOytonire BIOOpa GU3NIECKOM MOIETH JIJISl CHTYaIlH MMPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBrm ¢ TpedoBarnamMu @I'OC COO k MaTepHanbHO-TEXHHYECKOMY oOecrieueHnIo y4eOHOro mporecca 0a30BBIi
YpOBEHb Kypca GU3MKH Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus JOKEH H3y4aThCsl B YCIOBUSAX NPEAMETHOTO KabuHeTa (hU3HKU
I B YCJIOBUAX HUHTCTPUPOBAHHOI'O KaOnHeTa MpeaAMETOB €CTCCTBCHHO-HAYYHOTO ITUKJIA. B kabunere (1)I/I3I/IKI/I JOJDKHO OBITH
HeoOxoauMoe 1abopaTopHoe 000pyJOBaHUE JJIs BBHIIIOJHEHHS YKa3aHHBIX B Mporpamme 1o (GU3NKe YUYCHHWYECKHX HMPAaKTHIECKUX
paboT 1 AEMOHCTPAIIIOHHOE 000y I0BaHHE.

JleMoHCTpanmoHHOe 00OpynoBaHHE (QOPMHUpPYETCS B COOTBETCTBHM C NPUHIWIIOM MHHUMAJIBHOHN JOCTATOYHOCTH H
obecrieynBaeT MOCTAHOBKY INEpPEUYHMCICHHBIX B MporpaMMe no (u3nke KIIOYEeBBIX JEMOHCTPAMH ISl UCCIENOBAaHMS H3y4aeMBbIX
SIBJICHUH ¥ MIPOIIECCOB, IMITUPUYECKHUX U (QYHIAMEHTAJIBHBIX 3aKOHOB, UX TEXHUYECKHUX ITPUMEHEHHH.

JlabopaTopHoe 00opyaoBaHUE ISl YYSHUYECKUX IPAKTUYECKUX PadoOT (OPMHUPYETCS B BHJE TEMAaTHYECKUX KOMIUIEKTOB U
obecrieunBaeTcs B pacuére 0HOro KOMIUICKTa Ha JBYX oOydarommxcs. TemMaTHieckue KOMIUIEKTHI J1ab0paToOpHOro 000py10BaHUs
JOJDKHBI OBITH MOCTPOCHBI Ha KOMIIIEKCHOM HCIONB30BAHUM AHAJIOTOBBIX M IHU(POBEIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUAE IU(POBBIX JIAOOPATOPHA.



OCHOBHBIMU LIEJISIMH U3y4eHUS (PU3UKH B 00IIeM 00pa30BaHUU SIBISIOTCS:
e (opmupoBaHme MHTEpECa U CTPEMIICHHS OOYYAIOMINXCS K HAYIHOMY M3YYEHHUIO MIPHUPOIBI, Pa3BUTHE UX WHTEIUICKTYaJbHBIX H
TBOPUYECKHUX CTIOCOOHOCTEHH;
e  pa3BUTHE NPEICTABICHUH O HAYYHOM METOJE MO3HAHWSA U (OPMHPOBAHUE HCCIIEAOBATSIECKOTO OTHOMICHHUS K OKPY)KaIOIIIM
SIBIICHUSM;
e  (opmupoBaHHE HAYIHOTO MHPOBO33PEHMS KaK Pe3yibTaTa M3yUCHHS OCHOB CTPOCHHSA MaTepHUH U (pyHIaMEHTaIbHBIX 3aKOHOB
¢busnKy;
e  (opMupoBaHHE YMEHHUH OOBSICHATD SBICHHS C UCIIOJIB30BaHNEM (PU3NYECKUX 3HAHUH U HAYYHBIX JOKa3aTENlbCTB;
e  (opMupoBaHHUE NPEACTABICHUH O POJIH (PUIUKH JJIs1 Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTHH.
JoctmxkeHne 3TuX Lenei o0ecrnednBaeTcst pelieHneM CIIEAYIONINX 3a/1a4 B ITPOIIecce N3yYeHUs Kypca (M3UKH Ha YPOBHE CPETHETO
o011Iero 00pa3oBaHuUs:
e npHOOpeTeHHe CUCTEMBl 3HaHUK 00 O0mMX (U3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpHWSX, BKIIOYAs MEXaHHKY,
MOJICKYILIPHYIO (DU3HKY, FIMEKTPOJMHAMUKY, KBAHTOBYIO (PH3HKY U SJIEMEHTHI aCTPO(DU3UKH;
¢  (opmupoBaHHE yMEHUI IPIMEHATh TEOPETHUECKIE 3HAHUS I OOBSICHEHUS (PM3NUECKUX SBJICHUN B IPUPOJC U U IPHHATHS
MIPAKTUYECKUX PELIEHUH B IOBCEAHEBHOM XKU3HU;
® OCBOGHHE CIIOCOOOB pEIICHHS pazINYHBIX 33/a4 C SBHO 3aJaHHONW (U3WYECKON MOIENbIo, 3a/1ad, I0Pa3yMEBAIOIINX
CaMOCTOSTENIFHOE CO3JaHne (PU3UIECKON MOJICNH, aJeKBaTHOH YCIIOBHSAM 3aaqH;
e nOHMMaHHE (HU3MYECKUX OCHOB M MPUHIHUIOB AEHCTBUS TEXHUYECKUX YCTPOWUCTB M TEXHOJIOTHUECKHUX IPOLECCOB, UX BIUSHUS
Ha OKPY’KAIOLIYIO CPeay;
® OBJAJCHUE METOJAaMU CaMOCTOSITEIBHOIO IUJIAHUPOBAHUS W TpOBeleHHs (U3MYECKUX OKCIICPUMEHTOB, aHaiu3a |
MHTEpIpeTaiy HHHOPMALIMH, ONPEIEIICHHs IOCTOBEPHOCTH TIOJIyYEHHOTO Pe3yIbTara;
e  CO3/1aHHE YCJIOBUH AJi pa3BUTUS YMEHUN MIPOEKTHO-UCCIEI0BATENIbCKOM, TBOPUECKOMN AEATEIbHOCTH.

Ha m3yuenue ¢usnku (0a30Bbli ypoBEeHb) HAa YPOBHE CpeAHEro odmiero odpasoBanus orBoaurcs 136 yacos: B 10 kinacce —
68 gacoB (2 yaca B Hezenmo), B 11 xiacce — 68 dacoB (2 Jaca B HEZIEHIO).

[IpemmaraeMsrii B mporpaMMe 1o (PU3HUKE MEpPEeUeHb Ta0OPaTOPHBIX M MPAKTHYCCKUX PadOT SBISACTCS PEKOMEHIOBAHHEIM,
YYUTENh IeTaeT BEIOOD MPOBEACHUS Ta00paTOPHBIX pabOT U OIBITOB C YIETOM HHINBHIYaJIHHBIX 0COOCHHOCTEH 00yJarOIINXCSI.



COJAEP KAHUE OBYYEHUA
10 KJIACC

Pasneua 1. @u3uka U MeTOAbI HAYYHOI'O IO3HAHUS

®uznka — Hayka o npupozae. HaydHsle METOIBI TO3HAHHS OKPY’)KAIOIIET0 MHUpa. Poib 3KCIIEpUMEHTa M TEOPHH B IpoILEcce
MO3HAHUS TPHPOJIBL. DKCIEPUMEHT B (PH3HKE.

MonemupoBanue (U3NIECKUX SIBICHHH W TporueccoB. Haywneie rumote3sl. Pu3ndeckrne 3aKOHBI M TCOPHH. | paHUIIBI
MPUMEHIMOCTH (hU3MIECKUX 3aKOHOB. [IpuHINI COOTBETCTBUSL.

Ponb 1 MecTo u3uku B hOpMUPOBAHNH COBPEMEHHON HAyYHOH KapTHHBI MHUPa, B TPAKTHUECKOM JEATeIbHOCTH JIFO/ICH.

JHemoncmpayuu

AHanorosble U IU(PPOBBIE U3MEPUTEIIBLHBIE IPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe apmkeHne. OTHOCHTENFHOCTh MEXaHWIECKOTO IBIKeHUs. Cucrema otcuéra. Tpaekropusi.

[Tepemerenue, CKOPOCTH (CpemHss CKOPOCTH, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHOI TOUYKH, X MPOESKITNH Ha
ocH cucTeMbl KoopauHat. CliojkeHHe epeMeIIeHIH U CIIOKEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE IMPSIMOJIMHEHHOE ABIDKEHHE. | padyky 3aBUCHMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHS,
MyTH ¥ TIepEeMEIIeHISI MAaTePHATFHON TOUKH OT BPEeMEHH.

CBobonHOe maseHne. Y CKOPeHHe CBOOOIHOTO MaICHUS.

KpuBonuneiinoe aBmwxeHue. J[BKeHUE MaTepHaTbHOW TOYKUA MO OKPY)KHOCTH C TOCTOSITHHOM MO MOJYIIO CKOPOCTHIO.
YrioBast CKOPOCTh, THHEHHAst CKOPOCTh. Ilepuo u yacToTta obpatieHus. [[eHTpOCTpeMHUTENEHOE YCKOPEHHUE.

TexHu4yeckue yCTpOHUCTBA U MPAKTUIECKOE MPUMEHEHUE: CITUAOMETP, IBMKEHHUE CHAPSIOB, LIEMHbIE U peMEHHBIC TIepeJauH.

JHemoncmpayuu

Mogenb cucTeMbl OTCUETa, MIUTIOCTPAIUS KHHEMATHUECKUX XapaKTEPUCTUK JTBUKECHHUSI.

IIpeobpa3oBanne MBMKEHUH C UCTIONBE30BAaHIEM MPOCTHIX MEXaHH3MOB.

ITaneHue Ten B BO3AyX€e U B Pa3pe’KEHHOM MIPOCTPAHCTBE.

Habmonenne nBmxeHns Tena, OPOIMIESHHOTO MO YIIIOM K TOPH30HTY M TOPH30HTAIBHO.

W3mepenne yckopeHust CBOOOTHOTO TaIeHHS.

Hamnpasnenue ckopoCTH NpHU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, rabopamopHvie pabomol

Nzydenne HepaBHOMEPHOTO JBUKEHHUS C IIEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIIEHUST MEXAY MyTSAMH, MPOUIEHHBIMU TEJIOM 32 MOCJIE0BATEIbHBIE PAaBHBIE IPOMEXYTKHA BPEMEHH
MIPY PAaBHOYCKOPEHHOM JIBI)KEHUU C HAYAJIbHON CKOPOCTHIO, PAaBHOW HYITIO.

W3ydenue nBUXKEHYS IIApUKa B BI3KOH KUIKOCTH.

Nzydenne nBuxeHus Teia, OpONIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHocutenbHocTH ["anunes. IlepBelit 3akoH HetoToHa. lHEpLnanbHbIEe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cuil. Brtopoil 3akoH HbroToHa ansi marepuanbHOM TOUkH. Tperuid 3akoH
HeroToHa 1151 MaTepuanbHbIX TOYEK.

3akoH BceMupHOro TsaroreHusi. Cuia tsoxectd. [lepBas kocMuyeckas CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buner Tpenus (moxosi, ckoimmkeHus1, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUsS CKOJBKEHHUS U CHIa
Tpenus nokost. Koadduiuent tpenust. Crna CONMPOTHBIICHHUS MIPH ABIKCHUH TeJia B JKUIKOCTH WK Tas3e.

IToctynaTensHOE U BpamaTeIbHOE IBHKEHHE aOCOTIOTHO TBEPIOTO Tea.

MOoOMEHT cuJIbl OTHOCUTENIBHO OCH BpatieHus. [lneuo cunbl. YcinoBus paBHOBecHs: TBEPOTO Tea.

TexHu4yeckue yCTpoHUCTBA U MPAKTUIECKOE MPUMEHEHUE: TTOAMNITHUKY, IBIKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue UHEPIUH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIIUX TEJL.

Bropoii 3akon HeloToHa.

Msmepenue cui.

CrnoxeHue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Jie(hOpMaIvu.

HesecomocTts. Bec Tena npu yckopeHHOM MOIbEME U MaJICHUH.

CpaBHEHHUE CHUJI TPEHUS TTOKOSI, KAUEHUS ¥ CKOJIBLKCHHS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, aabopamophuvle pabomoi

N3ydenue qBmkeHUs OpycKa 1Mo HaKJIOHHON TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIPYTOCTH, BOSHUKAIOIINX B MIPYXUHE U PE3NHOBOM 00pa3siie, OT uX AeopMariuim.

HccnenoBanue ycioBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPALLEHHUSL.

Tema 3. 3axonwvl coxpanenus ¢ Mexanuxe

NMmmynbe MaTepuanbHON TOYKH (TeJa), CHCTEMBl MATEPUANBHBIX TOUCK. VIMITYJIEC CHIJIBI 1 N3MECHCHHE UMITYJIbCA Tea. 3aKOH
COXpaHEHHUs UMITyJIbca. PeakTuBHOE JBUKEHHE.

Pa6ora cuibl. MOITHOCTH CHITBL.



Kunernueckast sHeprus MarepuaibHOi ToukH. Teopema 00 M3MEHEHUH KHHETHYECKOI SHEPTHH.

[Norenumanbuas sHeprus. IloTeHIManbpHas SHEPTrusl ynpyro 1eGopMUpPOBaHHOW NMpyKuHbI. [loTeHIManbHas sHEprus Tena
BOJIM3HM OBEPXHOCTH 3€MIIH.

[oTeHnmanbHbIe ¥ HEOTEHINANBHBIE CHITbl. CBA3b pabOTHl HEMOTEHINAIBHBIX CHJI C U3MEHECHHEM MEXaHHYECKOH SHEPTUu
CHCTEMBI TeJl. 3aKOH COXPAHCHMSI MEXaHHUIECKOH SHEPTHH.

Ynpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHn4eckue ycTpoHCTBa M MPAaKTHIECKOE IPIMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIHN MUCTOJIET, BIKCHUE PAKET.

Lemoncmpayuu

3aKOH COXpPAaHEHHS NMITYIIbCA.

PeakTuBHOE IBUKEHUE.

[epexon moTeHINATBHOM YHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuil sxcnepumenm, nabopamopnuvie pabomul

Wzyuenne abCcoMOTHO HEYNIPYTOTO yapa ¢ IIOMOILBIO JBYX OJMHAKOBBIX HUTSIHBIX MasiTHUKOB.

HccnenoBanue CBsi3M paOOTHI CHIIBI ¢ U3MEHEHHEM MEXaHMYEeCKOW PHEPrHM Teja Ha NpHMepe pacTSHKEHHS PEe3WHOBOTO
KIyTa.

Pazgen 3. MoJaekyaspHasi pu3uka U TEPMOAMHAMUKA

Tema 1. Octogvl MONEKYNAPHO-KUHEMUUECKO meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KHHETUYECKOH TEOpHH W WX OIBITHOe OOOCHOBaHWE. BpoyHOBCKOe IBM)KEHHE.
duddysusa. Xapakrep ABIKCHHUS W B3aUMOICHUCTBHUS YAaCTHUIl BEMIecTBA. MOJETH CTPOCHUS Ta30B, KHUIKOCTEH W TBEPABIX TEN H
00BsICHEHHE CBOWCTB BEUICCTBA HA OCHOBE STHX Mopeneid. Macca m pasmepsl monekynl. KommgectBo BemiectBa. IlocTosiHHas
ABorajpo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopens uaeanpHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKOW TEOPHU HIEaNbHOTro rasa. AOCONIOTHAs
TeMmIeparypa Kak Mepa CpelHed KMHETHYeCKOW 3HepruH TEIUIOBOTrO [BMKEHHs uacTuil rasa. [llkama temnepatyp KenbBuHa.
l'azoBble 3akoHBI. YpaBHeHHe MenneneeBa—Kinamneiipona. 3akon JlampTona. M3ompoliecchl B HIEaNbHOM Ta3e C MOCTOSHHBIM
KOJIMIECTBOM BeriecTBa. [ padraeckoe mpeacTaBieHue H30IPOIECCOB: N30TepMa, H30X0pa, M300apa.

TexHIUECKHE YCTPOUCTBA U MPAKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmnBITHI, TOKa3BIBAIOIINE AUCKPETHOE CTPOCHUE BEIIECTBA, (OTOTrpadui MONEKYII OPTaHUIECKUX COCTIMHCHUI.

OmnpITel 10 UGG Y3UH KUIKOCTEH U Ta30B.

Monens 6pOYHOBCKOTO JBHKCHUS.

Mogens onbita [ITepHa.

OnBITHI, TOKa3BIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYIISIPHOT'O B3aUMOJICHCTBUSL.

Monens, HILTIOCTPUPYIOIIAs IPUPOAY JABIEHUS ra3a Ha CTEHKH COCy/a.

OnBITH, HIUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS HUI€ATBHOTO ra3a, H30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabomoi

OmnpezneneHne Macchl BO3AyXa B KJIACCHON KOMHAaTe Ha OCHOBE HM3MEpEHHil 00hEMa KOMHATHI, JaBICHHUS M TeMIepaTypbl
BO31yXa B HEM.

HccrnenoBanne 3aBUCUMOCTH MEXKITy TTapaMeTpaMH COCTOSIHUS pa3pe:KEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMomuHaMuveckass CUCTeMa. BHYTpeHHsSI SHEPrHs TEPMOAWHAMHYECKOW CHCTEMBI W CHOCOOBI €€ W3MCHEHUS.
KommgectBo Temmotet u  pabota. BHYTpeHHsE »Heprus OJHOATOMHOTO HICANBHOTO Ta3a. Buapl Teruiomnepenavn:
TEIUIONIPOBOIHOCTh, KOHBEKIIUS, U3ITydeHUE. Y IeTIbHas TEeTNIOEMKOCTD BemecTBa. Kom4ecTBO TEmIOTH PH Temjionepeaaye.

ITonsatue 06 agmabGatHOM mporecce. IlepBbIii 3aKOH TepMOAMHAMUKH. [IprMeHeHHe MEpBOTr0 3aKOHa TEPMOAMHAMMKH K
n3omnporeccaMm. I'padudeckas uaTEpHpeTarys padboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermnoBble MammHbBL [IpHHIUOBI AEWCTBUS TEIJIOBBIX MamuH. [IpeoOpa3oBaHMsS HSHEPTHHM B TEIUIOBBIX MAIIHHAX.
Koadduument nonesnoro neiictsus temioBoi MamuHbl. [{ukn Kapao n ero xo3dduimerT none3noro aeicTBus. IKOIOTHIECKHE
pOoOJIEMBI TETIJIOAHEPTETHUKH.

TexHn4eckue ycTpoicTBa M INPAaKTUUECKOE IPUMEHEHHWE: JBHraTelb BHYTPEHHEro CropaHus, OBITOBOH XOJIOJHMIIbHUK,
KOHJIUIOHED.

Jlemoncmpayuu

V3MeHeHNe BHYTpPEHHEH 3HEPrHH Tella NPU COBEPIICHHWH PaOOTHI: BBUIET NMPOOKHM M3 OYTBUIKM IOJ JEHCTBHEM CXKATOTO
BO3JlyXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe IyTEM TpeHUs (BUICOAEMOHCTPALIHS).

M3meneHne BHYTpEeHHEH SHEPTHH (TeMIepaTyphl) Tea PH TeIuonepeaaye.

OnbIT 10 aMabaTHOMY PACIIUPEHHUIO BO3AyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATEN BHYTPSHHETO CTOPAHNs, PEaKTHBHOTO IBUTATENS.

Yuenuuecxuii sxcnepumenm, aabopamophuvle pabomoi

M3mepenue yenbHON TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusa eeujecmea. Pazoguvle nepexoovl

[TapoobpazoBanne u koHaeHcauus. VcmapeHne W KuneHue. AOCONIOTHAsT M OTHOCHTEJbHAs BIAKHOCTH BO3IyXa.
Hacpimennslit map. Y aenbHast TeIwioTa napoodpa3oBaHysl. 3aBUCUMOCTh TEMIIEPATYpPhl KHIICHUS OT JABJICHHS.

TBépmoe teno. Kpucraumuyeckue u amopdHble Tena. AHHM30TPONHS CBOMCTB KpUCTAIIOB. JKHMIKHE KpPUCTAJLIBL.
CoBpemMennble Matepuainbl. [InaBnenue u kpuctammusanus. Y ienpHas Teriora miasiaeHus. Cyomumarust.

YpaBHEHHE TEIUIOBOTO OajlaHca.



TexHnYecKHe yCTpOHCTBa M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U NCUXPOMETP, KAJIOPUMETP, TEXHOJIOTHU MOTYyUCHHS
COBPEMEHHBIX MaTepUaioB, B TOM YHCJIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenune npu noHNKEHHOM JaBICHHUH.

Crioco0bI H3MEpeHNs BIaXHOCTH.

Habmronenne HarpeBaHus M IUIABJICHHS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCcTpanust KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

V3MepeHne OTHOCUTENBHON BIIQXKHOCTH BO3yXa.

Paznea 4. DiexkTpoanHaMmuka

Tema 1. dnexmpocmamuka

OnexTpuzanus Tel. OJeKTpuueckuil 3apsna. [lBa Buaa d3JIEKTpUYECKHUX 3apsioB. IIpOBOAHMKM, IURIEKTPUKU U
MOJYIPOBOJHUKH. 3aKOH COXPaHEHUS JIEKTPUUECKOro 3apsija.

Bsanmopeticteue 3apsnoB. 3akoH Kymona. TodewHbId »neKTpuUYecKuil 3apsia. DiexTpuieckoe moie. Hampsx€HHOCTH
3JEKTpUYECKOTro noJist. [IpuHIMn cyneprno3uuuu 3aeKTpUUecKuX nojieil. JIMHUM HanpspKEHHOCTH JIEKTPUIECKOTO TIOJIA.

Pabora cunm »snekrpocratmdyeckoro monsd. lloternmman. Pasnocte moteHmumanoB. I[IpOBOAHWMKHM W IUDIEKTPUKHA B
3JEKTPOCTATUYECKOM M0JI€. AM3NeKTpruuecKas MPOHULAEMOCTb.

OnextpoéMkocTh. KoHneHcaTop. DieKTpoEMKOCTh IUIOCKOTO KOHIEHCATOpa. DHEPrHs 3apssKEHHOTO0 KOHJAEHCATOPA.

TexHuyeckue YCTpPOHCTBA M MPAKTHUECKOE NPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETP, OSJIEKTPOCTATHYECKAs 3alIUTa,
3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHICHCATOP, KOMUPOBAJIBHBIN aNnapar, CTpyHHbIN IpUHTED.

JHemoncmpayuu

YeTpoicTBO U IPUHLIMIL JEHCTBUSL 3JIEKTPOMETPA.

B3anmopeiicTBre HadIEKTPU30BAHHBIX TET.

DJeKTpUUecKoe MoJjie 3apsHKEHHBIX Tel.

IIpoBOIHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTHUECKAas 3alluTa.

JMdIIeKTpUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAJM IUIACTUH, PACCTOSHUS MEXIYy HUMU U
JIUBJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomol

M3mepenue 31eKTpoEMKOCTH KOHICHCATOPA.

Tema 2. Ilocmosannstii Inekmpudeckuil mox. Toxku 6 paziuunsix cpeoax

DNEeKTPUUECKH TOK. Y CJIOBUS CYIIECTBOBAHUS dIIEKTPUIECKOTo ToKa. McTounnku Toka. Cuia Toka. [locTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa a5 y4acTKa IeIu.

DJNeKTpUUecKoe CONMPOTHBICHHE. YIENbHOE CONPOTHBIEHHE BemecTBa. llocienoBarenbHoe, MapajuleNbHOE, CMEIIAHHOE
COEIMHEHHUE MPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH [xoyns—JIeHia. MOITHOCTB AIIEKTPHIECKOTO TOKA.

OJNEeKTPONBIKYIAs CHJIa W BHYTPCHHEE COIMPOTHBICHHE WCTOYHWKA ToKa. 3akoH Owma Uit TOJHOH (3aMKHYTOIN)
anekTpuyeckoi uenu. KopoTkoe 3amMmbIKaHue.

ONeKTpOHHAsT NPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHUBIEHUS METAJUIOB OT TEeMIEpaTyphl.
CBepXIIpOBOIUMOCTbD.

OnexTpuyeckuii Tk B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmympoBomuuku. CoOCTBEHHas W TNpPUMECHas MPOBOAMMOCTh TOJYHPOBOAHMKOB. CBOHCTBa p—N-Tiepexona.
[TomynpoBOAHUKOBEIE TPHOOPHI.

DneKTpUUecKuil TOK B paCTBOPAX M pacIuiaBax JIEKTPOIUTOB. DIEKTPOIUTHIECKAs JUCCOLHUAINA. DINEKTPOIH3.

OnexTpudeckuii TOK B razax. CaMOCTOATEEHBIA M HECAMOCTOATENBHBIN pa3psia. Momaus. [Tnazma.

TexHuueckue ycTpOHCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEepMeTp, BOJIBTMETP, PEOCcTaT, HCTOUYHUKU TOKa,
3JIEKTPOHArpeBaTeIbHbIE IPUOOPHI, HIEKTPOOCBETUTEIbHBIE NPHOOPHI, TEPMOMETP CONPOTUBIICHHS, BAKYYMHBIH JIHOJI, TEPMHUCTOPHI
1 (poTope3NCTOPHI, HOITYIPOBOJHUKOBBIH AMO, TaJbBAHHKA.

Jlemoncmpayuu

W3MmepeHune cuibl TOKa U HAIPSKEHUSI.

3aBUCUMOCTb CONPOTUBIICHUS IMINHAPUIECKUX IPOBOJHUKOB OT JUIMHBI, IO IONIEPEUHOr0 CEUEHHs] U MaTepuaa.

CMmerraHHO€ COeAMHEHHE POBOHUKOB.

[Ipsimoe m3MepeHne IeKTPOABIKYyIIeH ciibl. KOpoTKoe 3aMbIKaHWe TaJbBaHMYECKOTO 3JEMEHTa M OLEHKa BHYTPEHHETrO
COTIPOTHBIICHHS.

3aBHCHMOCTH CONPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

IIpoBOANMOCTE 3IEKTPOIHUTOB.

HckpoBoii paspsa ¥ IpOBOAMMOCTD BO3AYXA.

OAHOCTOPOHHSSL NPOBOAUMOCTD AUOJA.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

M3ydeHue cMeIIaHHOTO COEANHEHUS PE3UCTOPOB.

M3mepenune 31eKTpoABIKYILEH CUIbl HICTOYHHUKA TOKA U €r0 BHYTPEHHET0 CONPOTUBIICHUS.

Hab:monenue snexTpoiusa.



MesknpeaAMeTHBIE CBSI3H

Wzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce ocyLIeCTBIISICTCS C y4ETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX
CBsI3el C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpaguu 1 TEXHOJIOTHH.

Medicnpeomemnvie nonsmus, CBI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO NO3HAHUS: SIBICHHE, HAyYHbIH (DaKT, THIIOTE3a,
(usmyecKas BEIMINHA, 3aKOH, TEOPHs, HAOIIOCHNE, SIKCIIEPUMEHT, MOAEIHPOBAHUE, MOAENb, H3MEPEHHE.

Mamemamuxa: pelieHNEe CHUCTEMbl YpaBHEHHWH, JHHEHHas (QyHKIWs, mapaboia, rumepbona, WX rpauku W CBOWCTBa,
TPUTOHOMETPUUECKHE (DYHKIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOKAECTBO, BEKTOPHI U X
MPOEKINH Ha OCH KOOPJIUHAT, CIIOKECHUE BEKTOPOB.

Buonocus: MexaHWdeckoe IBIDKCHHE B JKHMBOM mpupozae, anddysus, ocMoc, TEIUIOOOMEH JKHBBIX OPraHM3MOB (BHIBI
TeIIonepe ayt, TEIIOBOE PABHOBECHE), JJIEKTPHIYECKUE SBJICHUS B )KUBOU IIPHUPO/IE.

Xumus: DUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJSpHas Macca, TEIIOBbIC
CBOMCTBA TBEP/BIX TEJ, )KUAKOCTEH U I'a30B, HIEKTPUUECKHE CBOMCTBA METAIIIOB, JJICKTPOJIUTHYECKAS IUCCOLIMAIINS, FaJIbBAHUKA.

Teozpagpus: BNaxxHOCTh BO3yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeusn: npeoOpa3oBaHUE IBIDKCHHH C MCHOJNB30BAHUEM MEXaHM3MOB, YYET TPEHHMS B TEXHHKE, IOJIIUITHUKH,
UCIIOJIb30BaHHE 3aKOHA COXPAHEHHs UMITyJIbca B TEXHUKE (pakeTa, BOLOMET U APYTHeE), ABUTATEb BHYTPEHHETO CrOpaHus, IIapoBast
TypOuHa, OBITOBOM XOJOIWIBHHUK, KOHIWIMOHEP, TEXHOJOTHMH TIOMYYEHHS COBPEMEHHBIX MAaTEpHajoB, B TOM 4HCIIE
HaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH, 3JIEKTPOCTATHIECKAs 3aIlNTa, 3a3EMIICHHE JIICKTPOIPHOOPOB, KCEPOKC, CTPYHHBIH PHHTED,
3JIEKTPOHArpeBaTeIbHbIE TPUOOPEI, SIIEKTPOOCBETUTEIBHBIC IPHOOPEL, TAIFBAHNKA.

11 KJIACC

Pa3nea 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmMpoMazHuUmMHAA UHOYKUUA

[TocTrosiHHBIE MarHuThl. B3aumonelcTBHE MOCTOSIHHBIX MAarHWTOB. MarHuTHoe mosie. BekTop MarHuTHOM WHOYKUUU.
IIpuHIUn Ccynepno3uiuy MarHuTHBIX Moieil. JIMHMM MarHuTHOM uHAyKIMH. KapTuHa JHMHUE MarHUTHOM MHAYKLIUHU IIOJIS
MOCTOSIHHBIX MarHuTOB.

MarnutHoe nojie IpoBOJHMKA ¢ TOKOM. KapThHa JMHMM MHIYKIUH MarHUTHOTO MOJS JAJMHHOTO MPSMOT0O MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IPOBOJAHMKA, KATYIIKU ¢ TOKOM. OnbIT Dpcreaa. BzaumoaeiicTBue NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJb U HAaIIPaBJICHUE.

Cuna Jlopenma, e€ Moayip W HampaBicHHE. [IBIDKEHHE 3apsDKEHHOM YacTHIBI B OJHOPOIHOM MarHUTHOM moje. Pabora
cuibl JlopeHua.

SIBneHue 3MeKTpOMAarHUTHOM UHIyKIMU. [I0TOK BEKTOpa MarHUTHON UHIYKUMU. DJIEKTPOABIKYILAS CUJIa UHAYKIUH. 3aKOH
3JeKTpoMarauTHoi nuaykuu dapanes.

BuxpeBoe »snexTpuueckoe Iose. DJIEKTPOABIKYIIAS CHJIa WHAYKIUH B IPOBOJHHKE, JBHKYIIEMCS MOCTYNMaTeIhHO B
OJTHOPOJTHOM MarHUTHOM TIOJIE.

IIpasuio JleHna.

WHAyKTHBHOCTD. SIBJI€HNE CAMOMHIYKINHU. DIEKTPOIBIKYINAS CHJIa CAMOMHAYKIIHH.

DHeprus MarHUTHOTO TIOJISt KATYIITKHA C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

TexHuyeckue ycTpoWCTBa M NPAKTHUECKOE INPUMEHEHHUE: MOCTOSHHbIE MArHWUThI, 3JEKTPOMArHUTHI, 3JEKTPOABUIATENb,
YCKOPUTENH 3JEMEHTAPHBIX YACTHL, MHAYKIIMOHHAS eYb.

Jlemoncmpayuu

OneiT Dpcreaa.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MArHUTHBIM TIOJIEM.

JIvHUY UHIYKITUYM MarHUTHOTO TTOJIS.

BzanmopnelicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

JHetictBue cuibl JIopeH1la Ha MOHBI AJEKTPOJIUTA.

SIBJeHHE AIEKTPOMArHUTHOW WHIYKIIHH.

IIpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJIBIKYILEH CHIIBI HHAYKIUH OT CKOPOCTH U3MEHEHHSI MAarHUTHOT'O IOTOKA.

SIBneHue caMOMHAYKIUY.

Yyenuueckuu sxcnepumenm, rabopamopnvie pabomol

M3yyeHne MarHuTHOTO MOJISl KATYILIKH C TOKOM.

UccnenoBanue necTBUS MOCTOSSHHOTO MarHUTa Ha PaMKY € TOKOM.

HWccnenoBanue SBICHAS 3JIEKTPOMArHUTHOW MHTYKITHH.

Paznen S. Konebanus v BOJIHBI

Tema 1. Mexanuueckue u IneKmpoMazHUmMHble KONEOAHUA

Konebarenpras cucrema. CBoOomHble MexaHHWYeckwe Komebanus. [‘apmoHnmueckme konebanus. Ilepwoxa, dactoTa,
ammuatyaa u ¢asa konebanuid. [IpyXuHHBIH MasTHUK. MaTeMaTHUECKH MAasSTHHUK. YpaBHEHHWE TapMOHHUYECKHX KOJEOAHHH.
[IpeBpaieHue YHEPTUU IPU TAPMOHUIECCKUAX KOICOAHUSAX.

KonebatenbHblii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B HACAIBHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTUS
MEXKIy MEXaHHMYECKUMH U 3JIEKTPOMAarHUTHbIMU KojeOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHS! SHEPIMU B HICaIbHOM
KoJie0aTebHOM KOHTYpE.



[IpencraBnenne o 3aTyXaroIMX KoyieOaHUAX. BbIHYy)XIeHHble MexaHWdeckue KoiebaHus. Pesonanc. BeiHyxIeHHBbIE
JJIEKTPOMAarHUTHBIE KOJICOAHMSL.

ITepemennsrii Tok. CUHycOUAANbHBIN NMEepeMeHHbI TOK. MOIIHOCTh MEPEMEHHOT0 TOKa. AMIIIUTYAHOE U JAEHCTBYOLIEE
3HaYCHHE CHJIBI TOKA M HAMPSKECHUSI.

Tpanchopmarop. IlponsBoxacTBo, mepenada M NOTPEONICHHE SICKTPUYECKOW SHEPrHHM. OKOJOTMYECKHE PHCKH MpPH
MPOU3BOJCTBE MIEKTPOdHEPruu. KylbTypa HCIOAb30BaHUs 2JEKTPOIHEPTHU B IOBCEIHEBHOMN KU3HU.

TexHUUeCKHE yCTPONCTBA M NMPAKTHYECKOE IMPUMEHEHHUE: DJIEKTPUUYECKUII 3BOHOK, TE€HEPATOp MEPEMEHHOrO TOKA, JIMHHU
JIeKTponepenay.

Lemoncmpayuu

HccnenoBanue mapaMeTpoB KoJ1e0aTesIbHOM CHCTeMBI (IIPYKUHHBIA UM MAaTEMaTHIeCKHA MasTHHK).

HaGuonenue 3aTyXaromux KoiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKACHHBIX KONeOaHUH.

HaGmonenue pesonaHca.

CBOOOIHBIC AIIEKTPOMArHUTHBIC KOJICOAHUS.

OcumiiorpaMmbl (3aBUCHMOCTH CHIIBI TOK M HAIIPSDKEHUS] OT BPEMEHH ) JJIS SJIEKTPOMArHUTHBIX KoJieOaHuH.

Pesonanc npu nocnegoBaTeIbHOM COEAMHEHHH PE3UCTOPA, KATYIIKK HHAYKTUBHOCTH M KOHIEHCATOPA.

Mogenb IMHUY SNIEKTPONepenayHn.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

HccnenoBanne 3aBUCUMOCTH ITEPUOJIAa MaJlbIX KojeOaHuil rpy3a Ha HUTH OT AJMHBI HUTH U Macchl Ipy3a.

HccnenoBanne nepeMeHHOT0 TOKa B LEMH U3 MOCIEI0BATENBHO COEINHEHHBIX KOHIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumHble 60JHbL

MexaHn4yecKkie BOJHBI, ycIoBUA pacnpocTpaneHus. [lepuon. CkopocTs pacnpocTpaHeHUs U JUInHa BoaHBI. [lonepeunsie u
NpoJobHBIE BOJIHBL. VIHTEepdepeHuns u Audpakiys MEXaHHIECKUX BOJIH.

3Byk. CxopocTs 3ByKa. ' poMkocTh 3ByKa. Bricota ToHa. Tem0p 3ByKa.

ONEeKTPOMarHUTHBIC BOJIHBL. Y CJIOBUS H3IYy4YEHHS 3JICKTPOMArHUTHBIX BOJH. B3aumuas opueHrarus BektopoB E, B, V B
JJIEKTPOMAarHuTHOHW BosiHe. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH: OTpPaKEHUE, IIPENIOMIICHHE, MOJspU3anus, AUPpaKius,
uaTepdepernus. CKOpoCTh HEKTPOMArHUTHBIX BOJIH.

[ITkana 31eKTPOMarHUTHBIX BOJH. [IprMEHEeHNE 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpyHIUOBI pagroCBsI3U U TeneBUAeHUs. Pagnonokanus.

ONEeKTPOMarHUTHOE 3arPsI3HEHHE OKPYIKAIOIIEH CPENBI.

TexHUueckue ycTpoMCcTBa U NPAKTUYECKOE NMPHUMEHEHHE: MY3BIKAIbHBIE MHCTPYMEHTBI, YIbTPa3BYKOBas IHAarHOCTHUKA B
TEXHHUKE M MEIUIIMHE, Paaap, paAuoNIpUEMHIK, TEJICBU30D, aHTeHHA, TenedoH, CBU-neus.

JHemoncmpayuu

OO6pa3oBaHue U pacpOCTPaHEHUE TOTIEPEUHBIX U TIPOAOIBHBIX BOJH.

Kosnebmomeecs Te10 Kak HICTOUHUK 3BYKa.

Habnronenue oTpaskeHUs ¥ IPETOMIICHHISI MEXaHUYECKHUX BOJIH.

HaGmonenue unrepdepeHunn 1 qudpakini MeXaHU4eCKUX BOJIH.

3BYKOBOW pe30HaHC.

Hab:mronenne cBs3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYAOH M 4aCTOTOH KoJIeOaHHH.

HccnenoBanue cBOMCTB 3IEKTPOMArHUTHBIX BOJIH: OTpaXKEeHHE, IPEIOMIICHIE, OIApH3aLis, TUPPpaKys, HHTeppepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeiiHoe pacnpocTpaHeHHe CBETa B OIHOPOAHOM cpene. JIyu cBeta. ToueuHbld HCTOUHUK
CBETA.

OTpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUH B TIIOCKOM 3epKale.

IIpenomnenue cBera. 3aKOHBI MPEJIOMIICHHS cBeTa. AOCONIOTHBIM IOKa3aTenb mnpesnomieHud. llodHoe BHyTpeHHee
oTpakeHue. [IpeenbHbIN yroil MOJIHOTO BHYTPEHHETO OTPaKEHUS.

Jucnepcus ceera. CnoxxHbIi cocTaB 6enoro cBeta. L{Ber.

Coluparoniye W pacceMBaroliue JUH3bl. ToHKas JuH3a. DOKYCHOE pacCTOSHME W ONTHYECKas CUJia TOHKOH JIMH3BI.
IToctpoenne n3o00pakeHnit B COOMPAIONINX M pacCenBAIOMINX JHH3aX. PopMyiia TOHKOH JMH3EI. Y BEINYCHUE, JaBAE€MOe JIH30H.

IIpenensl IPUMEHUMOCTH T€OMETPHUECKON ONTHKHU.

BounnoBas ontuka. MaTepdepennus cera. KorepeHTHbIE HCTOUYHUKH. Y CIOBHS HAOIIOICHNSI MAKCUMYMOB U1 MHHUMYMOB B
MHTEp(EPEHIIMOHHOM KapTHHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Judpakuust cera. JudpakumoHHas pemérka. YcioBue HaONIONEHWS TJIaBHBIX MAaKCHMyMOB TIpH  TaJ€HUH
MOHOXPOMaTHYECKOTO CBETa Ha AUPPAKIHOHHYIO PEHIETKY.

IMonspusanus ceera.

TexHIUUECKHe yCTPOHCTBA M MPAKTUIECKOE IPUMEHEHHE: OUKH, JIyIa, GoToanmnapaT, IpOSKIIMOHHbIA anmapar, MHKPOCKOII,
TEJIECKOTI, BOJIOKOHHAS ONTHKA, TU(PAKINOHHAS PEIIETKA, TOJISIPOHI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacTipocTpaHeHNe, OTPaKEHHE U IpestoMiieHre cBeTa. OnTudeckre mpuoopsI.

[TosmHOE BHYTpEeHHEE oTpaskeHHe. MoaeIs CBETOBOAA.

HccnenoBanme CBOWCTB M300paXeHUH B TMH3AX.

Monenu MUKpOCKONa, TEJIECKOA.

Habmonenue uHTephepeHIIUN CBETA.

Habmonenne nudpakuum cera.

Habmonenune nucnepcun cBeta.

ITosyuenue cnekTpa ¢ HOMOIIBLIO IPU3MBIL.



[MonmyuyeHne cekTpa ¢ HOMOIIBIO TUPPAKIUOHHOW PEIIETKH.
HabmroneHue monspu3aiyy CBeTa.

Yuenuueckuu sxcnepumenm, rabopamopHvie pabomol
M3mepeHne mokaszaTelns MPeTOMIICHHUS CTeKIIA.
HccnenoBanue CBOWCTB N300paKeHUH B TUH3AX.
Habmonenne nucnepcun cBeTa.

Pasnes 6. OcHOBBI cleMAJILHON TEOPUH OTHOCUTEIbHOCTH

I'paHuIBI TPUMEHIMOCTH KJIACCHYECKONH MeXaHUKHU. [locTynmaTel criennaibHON TEOPUH OTHOCHTEIBHOCTH: HHBAPHAHTHOCTH
MOJYJISI CKOPOCTH CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKPAILLIEHUE JITTHBI.

DHeprus v UMNYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs13b MaccChl C YJHEPTHEH U UMITYJIBECOM PENSATUBUCTCKON YaCTUIBL. DHEPTHUS MOKOSI.

Pazgen 7. KBanToBas gusnka

Tema 1. Dnemenmol K6AHMOB0Ii ONMUKU

®oronsr. opmyna [Inanka cBs3u YHEPTUU POTOHA C €r0 YACTOTOH. DHEPTHUS H UMITYIEC (POTOHA.

Otkpertre n uccnenoBanue Gororddexra. Oubrter A. I'. CtoneroBa. 3akoHbl GoTodddexra. YpaBHeHNEe DUHIITSHHA IS
tdoroaddexra. «Kpacras rpanumna» porodpdexra.

Jasnenne cBera. OnbiTel I1. H. JIebenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHu4eckue yCTpoHCTBa M NPaKTHIECKOE IPUMEHEeHHUE: (POTOIIEMEHT, (POTOAATINK, COJTHEUHAs OaTapesi, CBETOIHOI.

JHemoncmpayuu

®DoTto3¢h ekt Ha YyCTAaHOBKE C IIMHKOBOW IIACTHHOM.

HccnenoBanue 3aK0HOB BHEIIHET0 (poTodddekra.

Caeroauof.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmeiTer Pesepdopna mo paccessauro o -gactui. [lnanerapHas moxens atoma. I[loctymatsr bopa.
Wznyaenne u noryonienue GOTOHOB IPH MEPEX0Jie aToMa ¢ OJHOTO YPOBHS SHEPTUH HA ApYyroi. Bunsl cekrpos. CrieKTp ypoBHEH
SHEPTUH aTOMa BOAOPOIa.

Bonnossle cBoiicTBa yactuu. Bonnsl ne bpoiinsg. KopnyckynsipHO-BOIHOBOM Tyaiu3M.

CrioHTaHHOE U BBIHY)KJICHHOE U3IydeHHUE.

TexHHueckue yCTpoilcTBa M MNpakTHYecKoe MPHMEHEHHE: CIEKTPajbHbIN aHauu3 (CIEeKTPOCKOIN), Ja3ep, KBAaHTOBBIM
KOMITBIOTED.

Jemoncmpayuu

Monens onsita Pesepdopra.

OnpezeneHue ATHMHBI BOIHBI Ja3epa.

Habmonenne mMHEHYATHIX CIEKTPOB M3ITYIEHHS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopuuie pabomoi

HabmoneHne THHEWYaToro CIeKTpa.

Tema 3. Amomnoe adpo

DKCHepUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHus sjapa. OTkpbiTHE pamuoakTuBHOCTU. OmbiThl Pesepdopna mo
OIpE/ICTICHUI0 COCTaBa paJroakTUBHOTrO u3iydenus. CpoiictBa aibda-, Oeta-, raMMa-u3iyueHus. BimsiHue pajimoakTUBHOCTH Ha
JKUBBIE OPTaHU3MEI.

OTkpeITHE TIPOTOHA U HelTpoHa. HykioHHas monens siapa [eiizenOepra—Banenko. 3apsa siapa. MaccoBoe 4ucio sipa.
M3oromnsL.

Anpda-pacnaa. DIeKTpOHHBIN U TO3UTPOHHEIHN OeTa-pacnai. 'amMmma-n3nydenne. 3aKOH pagHoOaKTHBHOTO paclaja.

DHeprusi cBs3M HYKJIOHOB B siipe. SnepHble cuibl. Jledekt Maccol sapa.

Snepuble peakuuu. Jlenenue u CUHTES saep.

Snepubrit peakrop. Tepmosinepusrii cuaTe3. [IpoOIeMbl B MEPCHEKTHBEI SIEPHON YHEPTETUKU. DKOJOTHYCCKUE ACTICKTHI
SJIEPHON SHEPTreTUKHU.

OneMeHTapHbIe YacTHLBL. OTKpBITHE TO3UTPOHA.

Merto/ 16 HAOIIOIEHHS ¥ PETHCTPALUH HJIEMEHTaPHBIX YacTHII.

dyHIaMeHTaIbHBIE B3aUMOJIEHCTBUSA. EMUHCTBO (hr3MUecKol KapTHHBI MHpa.

TexHIMUECKHE YCTPONUCTBA U MPAKTHYECKOE MPUMEHEHHE: T03UMETp, Kamepa BuibcoHa, saepHsIil peakTop, aToMHast 6oMba.

Jlemoncmpayuu

CuéTunK HOHU3UPYIONUNX YaCTHII.

Yuenuuecxuii sxcnepumenm, aabopamophuie pabomoi

HccnenoBanme TpekoB 4acTHIL (TI0 TOTOBBIM (POTOTpadusiM).

Pa3gen 8. DnemMeHTBI acTPOHOMUM H ACTPOGU3NKH
Oransl pa3BUTHS acTpoHOMUH. [IpuKkiIagHOe 1 MUPOBO33PEHUECKOE 3HAUEHNUE ACTPOHOMUH.
Bun 3Bé3nnoro HebGa. Co3Be3nus, sipKue 3BE3/Ibl, IUTAHETHI, MX BUANMOE JBIKCHHUE.
ConHeuHas cucTema.



Counnne. Conneunast akTUBHOCTh. VcTounuk sHeprun ConHIa u 3BE31. 3BE3/bI, UX OCHOBHBIE XapaKTepUCTUKU. Jluarpamma
«CIEKTpaJbHbIM KJacC — CBETUMOCTbY. 3BE37bI INIABHOM MOCIEIOBATENBHOCTU. 3aBUCHUMOCTb «MAacca — CBETUMOCTbY AJS 3BE3[
TJIaBHOW moOcnenoBaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE3A. CoBpeMeHHBbIE MPEACTABICHUS O MPOMUCXOXKIECHHM U 3BOJIOLUU
ComHia u 3B€31. DTarbl )KU3HU 3BE3I.

Mneunsiit [Iyte — Hama [Nanaktuka. [Tonoxenne u nmxenre Connna B [Namaktuke. TUIBI TaakTHK. PaguoramakTukua u
KBazapel. YEpHBIE ABIPHI B AAPax ralakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO0ma. PasOeramme ramaktuk. Teopus Bombmoro B3peiBa. PemmkToBoe
U3JTydCHHE.

MacmtabHas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsle mpo0ieMbl aCTpOHOMUH.

Yuenuuecxue nabmiooenus

HaGmonenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX NPHIIOKEHUN JJIsI ONPEENICHUS TTOJIOKESHUS
HeOEeCHBIX 00BbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ust CEeBEpHOTo MOTyIIapusl U IpKUe 3BE3/BI.

HaGmonenus B Teneckon JIyHsl, mianer, Mneunoro [lyTu.

O000marnee NOBTOPeHNE

Ponp ¢u3mkm w acTpoHOMHH B IKOHOMHYECKOH, TEXHOJIOTHYECKOH, CONMATBHOM WM ATHYECKOH cdepax NesTeIbHOCTH
YeJI0OBeKa, POJIb M MECTO (DM3UKHM M acTPOHOMHH B COBPEMEHHOM Hay4YHOW KapTHHE MHpa, poib (usmueckoil Teopun B
(hopMupOBaHNN TIPEACTABICHUN O (U3UUECKON KapTHHE MHpPA, MECTO (hM3NUECKOI KapTHHBI MUpa B OOIIEM psIY COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX MPEACTABICHUH O IPUPOJE.

Me:xnpeamMeTHble CBA3U

Wzyuenne kypca ¢usuku 6a3oBoro ypoBHsS B 11 Kimacce ocymiecTBISETCS ¢ y4ETOM COAEPKATEIBHBIX MEKIPEAMETHBIX
CBsA3eH ¢ KypcaMH MaTeMaTHKHU, OMOJIOTHH, XUMHH, Teorpaduil U TEXHOIOTHH.

Medicnpeomemmuvie nousimusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS: sBJICHHE, Hay4HbIH (DakKT, THIOTE3a,
(usnyeckas BeIMYMHA, 3aKOH, TEOPHs1, HAOIIOJCHNE, DKCIIEPUMEHT, MOACINPOBaHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHHH, TPUTOHOMETpHYECKHe (YHKLHMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHl M MX MPOEKIMU Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, IPOU3BOIHBIC
3JIEMEHTAPHBIX (PyHKINH, IPU3HAKK TOA00HS TPEYTOILHUKOB, OTPEAeIICHNE TUTOMIaIH INIOCKUX (QUTyp U 00BEMa Tel.

Buonozus: a3nekrpudeckue SBICHUS B )KUBOM NPHUPOJE, KoIeOaTeNbHbIe ABMKEHHS B JKUBOHM IPHPOE, ONTHIECKUE SIBICHUS
B J)KUBOH IIPHUPOJIE, JICHCTBHE paJUalliy Ha )KUBBIE OPTaHU3MBI.

Xumusa: CTpOGHHE aTOMOB M MOJEKYJ, KpHCTaJUIMYecKass CTPYKTypa TBEPABIX TN, MEXaHU3MbI 00pa3oBaHUS
KPHUCTAJUTMYECKOM PEHIETKH, CIIEKTPAIBHBIN aHAIIH3.

T'eozpagus: MarHUTHBIE IOTIOCAa 3€MJIH, 3aJ€XH MarHUTHBIX PyXA, (OTOCHhEMKA 3€MHON IOBEPXHOCTH, NpeICKa3aHHCE
3eMJIETPSICEHUH.

Texnonoeus: NTUHUM 3JIEKTpOIEpenay, T€HepaTop IMEPEeMEHHOTo TOKa, 3JIEKTPOJBHIaTeNb, WHAYKIMOHHAS Ie4b, pajap,
panuonpuéMHUK, TEIEBU30D, aHTeHHA, TejaedoH, CBU-neus, MPOSKIMOHHBIN alrnapaT, BOJIOKOHHAS OITHKA, COJTHEYHAs Oarapes.



INNIAHUPYEMBIE PE3YJBTATBI OCBOEHUA TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOTO TpenMera «Pu3mka» Ha YpPOBHE cpeaHero obmiero oOpa3oBaHus (0a30BBI YPOBEHB) IOJHKHO
00eceunTh JOCTHIKEHHE CICAYIOIINX JINYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTe/IbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JImgHOCTHBIE PE3yNbTaThl OCBOEHHMA ydeOHOro mpeamera «Pu3MKa» MOMDKHBI OTPakaThb TOTOBHOCTh M CIIOCOOHOCTB
00ydJalomuxcsi pyKOBOACTBOBATHCSI c(hOPMHUPOBAHHON BHYTpPEHHEH MO3MLMEN JIMYHOCTH, CUCTEMOI HEHHOCTHBIX OPHEHTALUMH,
MO3UTHBHBIX BHYTPEHHHX YOEKAEHHH, COOTBETCTBYIOIIMX TPAAMIHMOHHBIM IEHHOCTSIM POCCHHCKOIO OOIEeCTBa, paclIdpeHHe
M3HEHHOTO OIIBITA U OIBITA AEATEIIHOCTH B MPOLECCE pealn3allii OCHOBHBIX HAIpPaBIEHUN BOCIUTATEIbHOM JESITENbHOCTH, B
TOM 4YHCJIE€ B YaCTH:

1) rpa:k1aHCKOro0 BOCIMTAHUS:

c(hOpMUPOBAHHOCTh T'PAKIAAHCKONW MO3WUIMU OOYYaIONIErocsi Kak aKTHBHOTO M OTBETCTBEHHOT'O 4J€Ha POCCHHCKOTO
o011ecTBa;

MIPUHSTHE TPAAUIMOHHBIX O0IEUEIOBEIECKIX T'yMaHUCTHIECKNX M JEMOKPATHIECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAXKAAHCKOTO OOIIECTBA, YIaCTBOBATh B CAMOYINPABICHUH B
00pa3oBaTeIbHOM OpTaHU3AINH;

YMEHHE B3aHMO/ICHCTBOBATh C CONMAIbHBIMUA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIMSAMH U Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTApHOW U BOJIOHTEPCKON EATENBHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHMSI:

c(OpMUPOBAHHOCTh POCCUICKON TPaXKTAHCKOW MJICHTUYHOCTH, TAaTPHOTHU3MA,;

IEHHOCTHOC OTHOIICHUE K TOCYAapCTBCHHBIM CHMBOJIaM, JOCTHKCHUAM pOCCHﬁCKHX y‘IéHLIX B O6J'IaCTI/I (1)I/ISI/IKI/I u
TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, 3THYECKOTO ITOBEACHHS;

CHOCOOHOCTh OIIEHMBATH CHUTYalHIO M NPHHUMATh OCO3HAHHBIC PELICHUs, OPHEHTHUPYSCh Ha MOPaIbHO-HPABCTBEHHBIC
HOPMBI ¥ LIEHHOCTH, B TOM YHUCIIE B JEATEIBHOCTH YYEHOTO;

OCO3HAHHE JINYHOTO BKJIA/Ia B IOCTPOEHHUE YCTOHYMBOTO OYAYyIIETO;

4) 3cTeTHYECKOr0 BOCIHTAHMS:

JCTETHYECKOE OTHOILICHNE K MUPY, BKJIIOYAsl 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIETO (PU3MUECKOI HayKe;

5) TpyaoBoro BocnuTaHus:

MHTEpEC K pasziu4yHbiM cepam mpodecCHOHATIbHOW JIEsTEeIbHOCTH, B TOM YHCJE CBS3aHHBIM C (DU3UKOH M TEXHUKOH,
YMEHHE COBEPIIATh OCO3HAHHBINA BRIOOP OYayIel IPpOPEeCcCHH U PeaTn30BbIBATE COOCTBEHHbBIC )KU3HCHHBIC TITAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO ¥ CaM000pa30BaHuIo B 001acTy pU3MKU Ha MPOTSHKEHUH BCEH KHU3HU;

6) 9K0JI0THYEeCKOT0 BOCTUTAHMSI:

c(hOpMHUPOBAHHOCTH 3KOJOTMIECKOH KYIbTYPhI, 0CO3HAHHE TII00aTFHOTO XapaKTepa IKOJIOTHYECKUX Ipo0iIeM;

IUTAHUPOBAHHE W OCYLIECTBICHHE ACUCTBUI B OKpYXalOIEH cpele Ha OCHOBE 3HAHUS LIeJIed yCTOIUMBOTO pa3sBUTHSA
YeJI0BEYECTBA;

pacuIMpeHye OmbITa AeTEIHbHOCTH IKOJIOTNYECKON HAalpaBJIEHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH 10 QH3HKe;

7) LEHHOCTH HAYYHOTO NMO3HAHUA:

c(hOpMHUPOBAaHHOCTH MUPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NUECKOI HAYKH;

OCO3HaHME LIEHHOCTH HAYYHOM NeATEITbHOCTH, TOTOBHOCTh B IpOIecce M3y4eHHs (PU3MKH OCYLIECTBIIATh MPOCKTHYIO U
HCCIIEA0BATECIIbCKYIO ACATCIIbBHOCTh MHANBUAYAJILHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3HaBaTe/bHBbIE YHUBEPCATIbHBIE YUeOHbIE JeiicTBUS
Ba3zoBbie Joruyeckne aeiicTeus:

CaMOCTOSATENLHO (POPMYIHNPOBATh M aKTYyaJIM3UPOBATh NPOOIIEMY, paCCMaTPUBAThL €€ BCECTOPOHHE;

OTIPEETISITh 1IEJHN AESTEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPHUHU UX JOCTHIKEHHUS;

BBISBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYNS B PACCMATPUBAEMBIX (DPU3MUECKHX SIBIICHHSX;

pa3pabaThIBaTh IJIaH peIeHNUs MTPoOIeMBbl ¢ y4ETOM aHAIN3a UMEIONUXCS MaTepUalibHbIX 1 HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICSTEINBHOCTh, OLEHUBATh COOTBETCTBHE PE3yJIbTAaTOB LIEJISIM, OLIEHHBATh PUCKH IOCIEACTBUH
JIeSITeNIbHOCTH;

KOODPJMHHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBHSX PEANbHOT0, BUPTYILHOTO U KOMOWHHPOBAHHOT'O B3aMMOICHCTBHSI;

pa3BHBaTh KPEATHBHOE MBIIUICHHE TIPH PELICHUN )KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciieoBaresibcKue AeiicTBHSI:

BJIaJICTh HAYYHOM TEPMUHOJIOTHEH, KIIFOUEBBIMH HOHITUSIME ¥ METOJIaMH (DH3HYECKOM HAYKH;

BJIAJICTh HABBIKAMH y4YeOHO-HCCIIEOBATEILCKOW M TPOEKTHOW MESTETHHOCTH B OONACTH (U3MKH, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTENILHOMY ITOMCKY METOJIOB pEIIeHHUs 3ahad (U3UUECKOTO COJEpKaHWs, MPUMEHEHHIO pa3JIMuHbIX
METOJI0B IIO3HAHUS;

BJIAJICTh BUJIAMH JICSITEINBHOCTH 110 TIOJIyYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH, IPeoOpa3oBaHnIo U IPUMEHEHHUIO B
Pas3IMYHBIX Y4EOHBIX CUTYalUsX, B TOM YHCJIE IPH CO3JaHUH y4eOHBIX IIPOEKTOB B 00JIaCTH (PM3HUKH;



BBISBIIATH NPUYNHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3MPOBATh 3aJauy, BBIIBUraTh T'HIIOTE3y €€ pELICHUs, HaXOIUTb
apryMeHTBI JUIsl I0Ka3aTelIbCTBA CBOMX YTBEPXKICHHUH, 3a1aBaTh IApaMEeTPbl U KPUTEPUH PELLICHHUS;

AHAIM3UPOBATh IIOJYYEHHbIE B XOZE PpEIICHMs 3aJaud pe3yJIbTaThl, KPUTUYECKH OLIEHHBAaTh HMX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHAX;

CTaBUTH U (hopMynHUpoBaTh COOCTBEHHBIC 3aa4H B 00Pa30BaTENbHOM AEATEILHOCTH, B TOM YHCIIE IIPH N3yYCHUN (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CHUTYAaI[MsIM, OLICHUBATh MPHOOPETEHHBII OIIBIT;

YMETh [IEPEHOCHTH 3HAHHA 1O (PHU3MKE B MPAKTHUECKYIO 001aCTh )KU3HEIESTEIbHOCTH;

YMETbh HHTETPHPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00sIacTeil;

BBIIBUTAaTh HOBBIC WAEH, IPEIaraTh OPUTHHAIBHBIC TTOJXOABI M PELICHHS;

CTaBUTH NPOOJIEMBI U 3a/1a4H, JOIYCKaIOUINe ajJbTePHATUBHBIE PELICHHS.

Pabora c undopmanueii:

BJaJICTh HABBIKAMH NOJIyYeHUs1 HHQOpMauK (pU3NIECKOT0 COJECPIKaHUs U3 UCTOYHHKOB Pa3HBIX TUIIOB, CAMOCTOSTEIBEHO
OCYIIECTBIISITh MOUCK, aHAJIN3, CHCTEMATU3AIMIO 1 HHTEPIIPETAlNIO HHPOPMAIMY Pa3IMuHbIX BUIOB U (POPM IpeaACTaBICHNUS;

OLIEHMBAaTh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CPEACTBA HH(POPMAIMOHHBIX W KOMMYHHMKAI[MOHHBIX TEXHOJOTMH B pELIEHHMH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M OPTaHM3aIlMOHHBIX 3a/1ad C COOIIOJCHHEM TPeOOBaHMH 3PrOHOMHUKH, TEXHHUKH 0E30IaCHOCTH, TMTHEHBI,
pecypcocOepekeHus, MPaBOBBIX M ATHYECKIX HOPM, HOpM HH(POPMAITMOHHON 0€301acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO CONACpPIKAaHMS B PA3IMYHBIX (opMaTax ¢ ydETOM Ha3Ha4YeHUs MH(OpManuy ¥ IEIEBOH
ayJIUTOPHH, BEIOHPast ONTHMAIBHYIO (JOpMY HPEICTABICHUS U BU3YalH3aLUH.

KoMMmyHuKaTuBHBIe yHUBepcaibHble yYeOHbIe 1eiiCTBUA:

OCYIIECTBIISITH OOIEHHE HA YPOKax (pU3MKHU U BO BHE-YPOUHOI JeATEIbHOCTH;

pacrio3HaBaTh NPENNOCHUIKA KOHQIUKTHBIX CUTYallui U CMSTr4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHMS C HCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MIOHMMATh U UCIOJIb30BATh MPEUMYILECTBA KOMAHHOW ¥ WHIMBHYaIbHOM paboThI;

BBIOMpATh TEMAaTHKYy W METOJbl COBMECTHBIX JNEUCTBHH C y4€TOM OOLIMX MHTEPECOB W BO3MOXKHOCTEH KaXKIOTO YiieHA
KOJUIEKTHBA;

NIPUHAMATh [EJIM COBMECTHOW JESTeNFHOCTH, OPTraHW30BBIBATh M KOOPAWHHMPOBATH JCHCTBHA 1O €€ JOCTH)KEHHIO:
COCTaBIIATH IIJIaH AEHCTBUM, pacTIpeAemsTh POIH C y4ETOM MHEHUH YIaCTHUKOB, 00CY’KAaTh PE3yNIbTaThl COBMECTHOM PabOTBI;

OILIEHMBATh Ka4eCTBO CBOETO BKJIA/Ia M KA)KIOTO yYaCTHHKA KOMAH/IBI B OOIIMI pe3yibTaT 10 pa3paboTaHHBIM KPUTEPHSIM;

IIpeAsaraTth HOBBIC MIPOEKTHI, OLICHUBAThH MICH C O3UIMN HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTHIECKON 3HAYMMOCTH;

OCYIIECTBISITH NTO3UTHBHOE CTPATETMYECKOE TIOBEJICHWE B pPAa3MYHBIX CHUTYallMsX, HPOABISTE TBOPYECTBO U
BooOpakeHue, ObITh UHULIMATUBHBIM.

PeryasiTuBHBIe yHHBepcaabHble yueOHbIe AelicTBUS
Camoopranuzauus:

CaMOCTOSATENIFHO OCYIIECTBIATh IO3HABATENBHYIO JESTEIBHOCTD B 00J1aCTH (PU3UKH U aCTPOHOMMH, BBISBIISTH IIPOOIIEMEI,
CTaBUTH U (popMynHUpoOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTaBIATh IJIaH PEIIEHHs pPacu€THBIX M KAYECTBEHHBIX 3a/ay, IUIAH BBINOIHEHUS NPAaKTUYECKOM
paboTHI C y4ETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M TIPEIIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

pacuMpsATh paMK{ y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHHH;

JIeTIaTh OCO3HAHHBIN BBEIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHE;

OIIEHUBATh IPHOOPETEHHBII OMBIT,

cnocoOcTBoBaTh (OPMHUPOBAHUIO M NPOSBICHUIO JPYIUIMH B 00JacTH (U3MKH, TOCTOSIHHO IIOBBIIIATH CBOMW
00pa30BaTeNbHBIN U KyIbTypHBIH YPOBEHB.
CaMOKOHTPOJIb, SMOIMOHAJILHBI HHTENIEeKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTH KOPPEKTHBHI B 1€ATEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB LIENAM;

BJIAJIETh HABBIKAMH MO3HABATEIFHON pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUIl M MBICIHTENIBHBIX MPOIECCOB,
UX pPe3yJbTaTOB U OCHOBaHUIA;

UCIIONI30BATh NPUEMBI pe(IEKCHH ISl OLICHKH CUTYaIMH, BEIOOpa BEPHOTO PEIICHUS;

yYMETb OL€HUBATH PUCKU M CBOEBPEMEHHO IIPUHUMATD PELICHUS N0 UX CHIKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI APYTHUX MIPU aHAIN3E PE3yNbTAaTOB AEATENbHOCTY;

NIPUHUMATB ce0sl, TOHUMasi CBOM HEJAOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTyMEHTHI APYTHX MIPU aHAIN3E PE3yNbTaTOB AEATENbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYTHX HA OITHOKH.

B mporecce moCTHKEHUS TUYHOCTHBIX PE3yJbTaTOB OCBOSHHS MPOTPaMMBI 10 (hH3MKe I YPOBHS CPEeIHEro oOImiero
00pa30BaHus y 00YJaIONINXCS COBEPIICHCTBYETCSI YMOLIMOHAIBHBIA HHTEJUIEKT, TPEANOIararouii chopMHUpOBaHHOCTE!

CaMOCO3HAHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh MMOHUMAaTh CBOE SMOIMOHAIBHOE COCTOSHIE, BUJCTh HAIIPABICHHUS Pa3BUTHS
CcOOCTBEHHOW IMOITOHAIEHON Ceprl, OBITh YBEPEHHBIM B cele;

CaMOPETYJINPOBAaHUS, BKIIOYAIOMIETO CAMOKOHTPOJb, yMEHHE IPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHHE,
CHOCOOHOCTBH 3IaNTHPOBATHCS K YMOLMOHAIBHBIM H3MEHEHHSM U IPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHE! MOTHUBAllUM, BKIIOYAIOUIEH CTPEMJIEHUE K JOCTIDKEHHMIO LIeH M YCIEXy, ONTUMH3M, HHUIMATUBHOCTS,
yYMEHUE JIeHiCTBOBATh UCXOS U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAMOLIEH CIIOCOOHOCTh IIOHMMAaTh 53MOLMOHAIBHOE COCTOSIHWE JPYIMX, YYHTBIBAaTH €ro IpH
OCYIIECTBJICHUN OOIIEHUs, CIIOCOOHOCTD K COUYBCTBHIO U CONEPEKUBAHHUIO;



COMAJIbHBIX HAaBBIKOB, BKJIIOYAarOIUX CIIOCOOHOCTH BBICTpauBaTb OTHOWICHUA C JAPYIMMH JIFOAbMU, 3a6OTI/ITI)C$[,
MPOSABIATH UHTCPEC U pa3peliaTh KOH(I).]'II/IKTI)I.

INPEAMETHBIE PE3YJIbTATBI

K xoHmy o6ydenus B 10 kiiacce nmpeaMeTHBIE pe3yIbTaThl HA 0a30BOM ypOBHE JOJDKHBI OTPAXaTh CHOPMUPOBAHHOCTH y
oOyJaromuxcs yMEeHHit:

JEMOHCTPHPOBATh HA MPUMEPAX POJIb M MECTO (HU3MKH B (OPMHUPOBAHMM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B
Pa3BUTHH COBPEMEHHOM TEXHUKHU M TEXHOJIOTHUI, B IPAaKTUUECKON AESITEIbHOCTH JIOACH;

YUYUTBIBaTh TPAHUIBI MPUMEHEHHS HM3YYEHHBIX (DPU3NYECKMX MOJeNel: MarepuajbHas TOYKa, MHEpIHajbHas CUCTeMa
orcuéra, aOCOJIOTHO TBEPAOE TENO, WACANBHBIN Tra3, MOJENU CTPOCHMS Ta30B, JKHIKOCTEH W TBEPIBIX TeN, TOYEUHBII
AIIEKTPUUYECKHH 3apsill IPH pelieHUN (pU3NYecKuX 3a1ay;

pacrio3HaBaTh (U3MYECKUE SIBICHUS (IIPOLECCHI) M OOBSACHATH MX HA OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-
KHHETHUYECKON TEOPUU CTPOEHHUS BEIIECTBA U JIEKTPOJIUHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE IPSIMOIMHEIHOE ABMKEHUE,
CcBOOO/IHOE TaJIeHHE TeJ, JBIKCHUE MO OKPY>KHOCTH, MHEpUUs, B3auMojeicTBue Ten, nuddys3us, OpOyHOBCKOE ABHXKEHUE,
CTPOGHHME JKHAKOCTEH M TBEPABIX TeN, M3MEHEHHE O0BbEMa TeN NpH HArpeBaHHM (OXJIAXICHWH), TEIUIOBOE PaBHOBECHE,
HCTapeHHe, KOHJEHCANUs, IIAaBIEHUE, KPUCTAIIM3AlKs, KUIICHHE, BIIA)KHOCTh BO3/1yXa, IOBBIIIEHHE AABICHHS Ia3a IPH €ro
HarpeBaHWU B 3aKPBITOM COCYZE, CB3b MEXIy IIapaMeTpaMH COCTOSHHMS Ta3a B H30IpOLEcCcaX, JJEKTPU3alus Tel,
B3aUMOJIEHCTBUE 3apsII0B;

OTIMCHIBATH MEXAHMUYECKOE JIBIKCHUE, UCTIONB3Ys (PU3MUecKre BEINYMHBI: KOOPAMHATA, MyTh, IEPEMEIIEHHE, CKOPOCTh,
YCKOpEHHEe, Macca Tela, CHia, MMIYIbC Tela, KHHETHUeCKas SHEeprus, MOTCHLIWalNbHAs 3HEPTrHs, MeXaHWdeckas paborta,
MEXaHU4YECKasd MOIIHOCTh; MMPU OIMMCAHUU MMPABUIIBHO TPAKTOBATH (1)PI3I/I‘I€CKI/II>1 CMBICJI UCITIOJIb3YEMBIX BEJINYNH, UX 0603Haqu1/151
W €JIMHUIIBL, HAXOAUTH (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BEIMYMHY C APYTUMH BEIMUNHAMMY;

OIIUCBIBATH U3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEJ U TEILJIOBBIS SABJICHUA, UCTIOJIB3YS q)muqecxme BCIIMYHMHBI. 1aBJICHUC ra3a,
TeMIepaTypa, CpeaHssI KMHeTHYecKas SHEprus XaoTHYeCKOTO ABMXKCHMS MOJICKYJ, CPEIHEKBaJpaTHUHasi CKOPOCTh MOJIEKYI,
KOJIMYECTBO TCIJIOTHI, BHYTPCHHSAA OHEPIuUsd, pa60Ta rasa, KOE)q)(I)I/IHI/IeHT IIOJIC3HOTO ﬂeﬁCTBHH TCIJIOBOTO JABUTaTelid; MpH
ONMCAHUM TIPABHIBHO TPAKTOBATH (M3MUYECKUH CMBICH HCIIOIBb3YEMbIX BEIWYHMH, WX OOO3HAYECHHS M CIUHUIIBI, HAXOAUTH
(hopMyIIBI, CBA3BIBAIOIINE TAHHYIO ((H3NYECKYIO BEIMUUHY C APYTUMH BEITHIHHAM;

ONMCHIBATh HW3YUYCHHBIC DSJEKTPUYECKHE CBOWCTBA BEIIECTBA M HICKTPHUYECKHE SBICHHS (TIPOIECCHI), HCIIOIB3Ys
¢u3HYecKne BETHMIUHBI: SJICKTPHICCKUI 3apsil, IEKTPUIECKOE TI0JIe, HANPSDKEHHOCTD OIS, HOTEHIWAN, Pa3HOCTh NOTCHIHANIOB,;
IIPU OIMCAHUX MPABHIBHO TPAKTOBATH (M3MUECKUI CMBICI HCIIOJIB3YEMBIX BEIMYHH, UX 0003HAYCHUS M €AWHHIBI; yKa3bIBaTh
(hopMyIIBI, CBA3BIBAIOIINE TAHHYIO (PH3NYECKYIO BEIIMUUHY C APYTUMH BEITUUNHAMUY;

aHaJIN3UPOBATH (1)I/I3I/I‘ICCKI/IG MpOUECChl U ABJICHUSA, HUCIOJb3Yys ¢)H31/I‘ICCKI/I8 3aKOHbI W TIPUHIMUIIBI: 3aKOH BCEMHUPHOTO
tarorenus, I, II u III 3akonsl HbrOoTOHA, 3aKOH COXpPaHEHMsI MEXAHUYECKOI SHEPIUH, 3aKOH COXPAHEHUS UMIIYJIbCA, TIPUHIUI
CYIICPIIO3UIINUN CHUJI, NIPUHIUIT paBHOIIpABUA HHEPLHUAIBHBIX CHUCTEM OTC'—IéTa, MOJICKYJIAPHO-KUHETUYCCKYIO TCOPUIO CTPOCHUA
BEIIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CpeNHEHl KHHETHYECKOM HHEPTUH TEIUIOBOTO JBIDKEHHS MOJEKYT ¢ abCONOTHOU
TeMIepaTypoii, MEPBbI 3aKOH TEPMOJHHAMHUKH, 3aKOH COXPAaHEHHUS IIEKTPUIECKOTO 3apsaa, 3akoH KyrnoHa, mpyu 3ToM pa3indaTth
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BEIPAKEHUE U YCIIOBUS (IPaHUIIbI, 00JIaCTH) NPUMEHHUMOCTH;

OOBSICHSTH OCHOBHBIC TPHHIMIBI JEHCTBHSA MallWH, NMPHOOPOB M TEXHHUUYECKMX YCTPOMCTB; pa3iIM4aTh YCJIOBHS HX
0€3011aCHOT0 UCTIONIb30BaHMS B TOBCEHEBHOM KHU3HHY;

BBINIOJHATh JKCIIEPUMEHTHI 110 HWCCIEIOBaHMIO (PU3NYECKUX SBICHUH M IIPOIECCOB C MCHOJIB30BAHHUEM IPSMBIX H
KOCBEHHBIX M3MEPEHHH, TIPH 3TOM (GOpMyInpoBaTh MpodieMy/3agady U TUIIOTE3y y4eOHOTro 3KCIIepUMEHTa, COOUpaTh yCTAHOBKY
U3 MPEUIOKEHHOT0 000pYyI0BaHNs, IPOBOJANTH OIBIT M ()OPMYIIMPOBATH BBIBOJIBI;

OCYILIECTBIISITh TPSIMbIE M KOCBEHHbIE M3MEPEHHs (U3MYECKUX BEJIMYMH, NMPH 3TOM BHIOMPATh ONTHMAIBHBII CIIOCOO
HU3MEPCHU U UCTIOJIb30BATH U3BCCTHBIC METOAbI OLICHKU HOI’peHIHOCTeﬁ H3MepeHHﬁ;

HCCJIEA0BAaTh 3aBUCHUMOCTU MEKIAY (1)I/I3I/I‘ICCKI/IMI/I BCJIMYMHAMHU C HUCIIOJIb30BAHUEM IIPAMBIX H3Mep6HHﬁ, Ipu 3TOM
KOHCTPYMPOBAaTh YCTAHOBKY, (DUKCHPOBATh PE3yJbTAThI MOJIYYCHHOW 3aBUCHUMOCTH (DU3UUCCKUX BEIIMYMH B BHIE TaOJHUI] U
I‘pa(bI/IKOB, J€J1aTh BBIBOABI 11O PE3YJIbTaTaM UCCIICAOBAHUSA,

coOro1aTh TpaBmIa 0E30MacHOTO TPyAa NMPH HPOBEISCHUH HCCIECIOBAHMN B paMKaxX y4eOHOTO SKCIEepHUMEHTa, y4eOHO-
HCCIIEIOBATEIbCKOW M TIPOSKTHOW MAEATENbHOCTH C HCIOJb30BAaHMEM HM3MEPUTEIbHBIX YCTPOMCTB M Ja0OpaTOpPHOTO
000pyIOBaHUS;

pemate pacuéTHbIE 337a4M C SBHO 3aaHHON (M3MYECKOH MOJIENbIO, UCIIONB3Ys (pU3NYecKre 3aKOHbI W NPUHIMIIBI, Ha
OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M BBIOMPATh (PM3MUYECKYIO MOJEINb, BBIACIATh (U3NUECKHE BEIMUUHBI H GOPMYIIbl, HEOOXOJUMBbIE
JUIsl €€ peIeHHs, TPOBOANTH PACUETHI M OLIEHUBATh PEabHOCTD MOJyYeHHOT0 3HAaUeHHs (PH3HIECKOH BEIMUNHBL;

pelaTh KaueCTBEHHBIE 3aJayl: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUMBYIO LEMOUYKY pacCyXJIEHHH C OHMOpod Ha
N3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U qmmqecm/le SIBJICHUS,

HCIOJIB30BaTh I1IPU  PCIICHUHN yqe6HHx 3aga4 COBPEMCHHBIC I/IHq)OpMaHI/IOHHBIe TCXHOJIOTHHW JIs1  IIOMCKA,
CTPYKTYPHPOBAHUS, WHTEPIPETAM W TPEICTABICHUS y4eOHOW W HAyYHO-TOMYyJISpHOW WH(MOpMAIMM, MOIYYCHHOU W3
Pa3IMYIHBIX UCTOYHUKOB, KPUTHIECKH aHAJTM3UPOBATDH MOIYIaeMy0 HH(POPMAIIHIO;

MIPUBOINTEH IPUMEPHI BKIJIAJA POCCHIICKUX U 3apyOeKHBIX yUEHBIX-(DM3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB
OKpY>KaroLIero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHYECKHE 3HAaHUS 10 (U3MKe B TOBCEJHEBHOW JKM3HM Uil oOecriedeHus O€30MacHOCTH IpH
oOparieHnu ¢ npubopamMy M TEXHHYECKMMH YCTPOWCTBAaMH, JUI COXPAHEHUs 370pOBbs M COONIONICHUS HOPM SKOJOTMYECKOro
MOBEJICHUS B OKpY>Kalollel cpene;



paborark B Tpymme C BBINOJHEHHEM PpA3IMYHBIX COLMAIBHBIX POJICH, IUIAHMPOBaTh PadOTy TPYHIBIL, PAMOHAIBHO
pacrpeneniTh 0053aHHOCTH M TUIAHUPOBATh JIESITEIFHOCT B HECTAHJIAPTHBIX CUTYALUsIX, a/JICKBaTHO OLCHUBATh BKJIAJA KaXKIOTO
13 YYaCTHUKOB TPYIIIEI B PEILICHUE pacCMaTpUBacMOi POOIIEMBI.

K xoHmy o6ydenus B 11 kiiacce nmpeaMeTHbBIE pe3yIbTaThl HA 0a30BOM ypOBHE JOJDKHBI OTPAaXaTh CHOPMUPOBAHHOCTH y
00yJaroImuXcs YMEHUH:

JEMOHCTPHPOBATh HAa MPUMEPAX pPOJIb M MECTO (HU3MKH B (OPMHUPOBAHMM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B
Pa3BUTHH COBPEMEHHOW TEXHHKH M TEXHOJIOTHH, B MPAKTHUECKON AEATEIFHOCTH JIFOACH, IETOCTHOCTD M €AMHCTBO (DU3UICCKOM
KapTHUHBI MUPa;

YYUTHIBATh TPAHHUIBl MPUMECHEHHS H3YYEHHBIX (H3MUECKHX MOJEIEH: TOYEUHBIH SJICKTPUYECKHH 3apsji, JTyd CBETa,
TOYEYHBIH UCTOYHUK CBETA, SIAEPHAs MOJIEIIb aTOMa, HYKJIOHHAs! MOJIeNIb aTOMHOTO SiApa MPH pelieHuH GU3MYECKHX 3a71ad;

pacrio3HaBath (usnueckue sBiIeHUs (Ipolecchl) U OOBACHITH X Ha OCHOBE 3aKOHOB 3JIEKTPOJMHAMHUKH M KBAHTOBOM
(GU3MKK: DNIEKTpUYECKash NPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aHMMOJCHCTBHE
MarHuTOB, JJE€KTPOMAarHuTHas WMHAYKLIUS, ACHCTBHE MAarHUTHOIO IO Ha TPOBOAHUK C TOKOM U ABIKYLIMMCA 3aps,
9JIEKTPOMarHUTHBIE KOJIEOaHUs M BOJIHBI, MPSIMOJIMHEITHOE paclpoCTpaHEHUEe CBETa, OTPaKEHHE, IPEJIOMIICHHE, HHTepEepeHIHS,
mudpakuus W NOJIApH3aLUs CBeTa, IUcliepcHst cBeTa, (oroanekrpuueckuit 3ddext (poroaddexr), cBeroBoe naBieHHE,
BO3HHKHOBEHHE JITHEHYATOTO CIEKTPa aTOMa BOAOPO/a, ECTECTBCHHAs U HCKYCCTBEHHASI PAIHOAKTHBHOCTE;

OTIMCHIBATH W3YyYECHHBIC CBOMCTBA BEIECTBA (3JIEKTPUUYECKUE, MATHUTHBIC, ONTHYECKUE, 3JIEKTPUIECKYIO NMPOBOIUMOCTD
Pa3IUYHBIX CPEN) W AIICKTPOMAarHUTHBIE SBICHUS (IIPOLECCHI), HCTIONB3Ys (PM3NUECKUE BEIUYUHBL: IEKTPUUECKUN 3apsi, CHUia
TOKa, IEKTPUUECKOE HANPSDKEHUE, IEKTPUYECKOe COMPOTUBIICHHUE, PA3HOCTHh IOTEHIMAIOB, 3JIEKTPOABIDKYIIAs cuia, paborta
TOKA, MHAYKIUS MarHuTHOTO MO, cuia Awmmepa, cuia JlopeHna, MHAYKTHBHOCTh KATYIIKH, 3HEPTHS JJIEKTPHUECKOTO H
MarHuTHOTO TOJIEH, TIEPUOJ] U YacToTa KoJeOaHUH B KojaeOaTeIbHOM KOHTYPE, 3apsi/ U CHJIA TOKA B MPOIECCE TAPMOHNYECKHX
QJICKTPOMArHUTHBIX KOJ'IC6aHPII>i, (bOKYCHOC pacCTodHUE W OINTUYECKasA Cujia JIMH3bI, IMPU ONMUCAHUU IIPABUIIBHO TPAKTOBATH
(I)I/ISI/I‘IGCKI/II‘/‘I CMBICJT HMCIOJIB3YEMbIX BECJIWYWUH, HUX 0603Haqu1/1;1 U CAWHUIBI, YKa3bIBaTb (1)OpMyJ'H)I, CBA3BIBAIOIUEC OAHHYIO
(U3MYECKYIO BENUYMHY C APYTMMH BEINYNHAMUY;

OIIMCHIBATH N3Yy4YCHHBIC KBAaHTOBBIC  ABJICHUSA u IMpOLECCHI, HCIOJIb3Yys (bI/ISI/I‘IECKI/Ie BCJIMYMHBI: CKOpPOCTH
QJICKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI XU YaCTOTa CBE€TA, DOHEPIrUus U UMITYJIbLC (l)OTOHa, nepuoa nojgypacrajia, SHEPTUA CBA3U
aTOMHBIX SA€p, IPU ONHCAHUM TPABWIBHO TPAaKTOBAaTh (PM3WYECKUI CMBICH HCIOJB3YEMBIX BEIHYMH, MX O0O3HAYCHUS M
€IMHHILIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIWYHMHY C IPYTUMH BEIHMYMHAMM, BEIYHCIIATH 3HAUCHHE
(bU3HIECKOM BEITMIUHBL;

aHAIN3UPOBATh (PU3MUECKHUE MPOLECCHl M SIBICHUS, MCHONB3Ys (GU3MUYECKHE 3aKOHBI M NPHHIMIIBL 3aKOH OMa, 3aKOHBI
MIOCJIEI0OBATENIFHOTO M MApauIeIbHOTO COEIMHEHHSI IIPOBOJHUKOB, 3aKoH J[oymsi—JIeHna, 3aK0H 3JIeKTpOMarHUTHOW WHITyKINH,
3aKOH MPSAMOJMHEHHOTO paclpoCTPaHEHUS] CBETa, 3aKOHBI OTPAXEHHUsS CBETA, 3aKOHBI IIPEJIOMIICHHS CBETa, ypaBHEHHE
OiHmTelHa 11 poToddderra, 3aKOH COXpAaHEHHs DHEPTHH, 3aKOH COXPaHEHHSI UMITYJIbCa, 3aKOH COXPAaHEHHS DJICKTPHYECKOTO
3apsijia, 3aKOH COXPaHEHHMsS MacCOBOTO YHMCNA, MOCTyJaaTel bopa, 3akoH pagMoaKkTUBHOIO paclafa, MpH 3TOM pa3ludaTh
CJIOBECHYIO (pOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BEIPAKEHUE U YCIIOBHUS (IPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OIIPEACIATEL HAIPABJICHUE BEKTOPA MHAYKIIMU MAarHUTHOT'O MOJIsI MPOBOJIHHMKA C TOKOM, CHJIbI AMHepa " CUJIbI HopeHua;

CTPOHTH U OTHCHIBATH H300paKEHNE, CO3aBaEMOE TUIOCKUM 3€pPKaoM, TOHKOH JTHH30H;

BBITIOJIHATE J3KCICPUMEHTHI IO HCCJIIEJOBAaHUIO (bI/ISI/I‘IeCKI/IX SIBIICHUH H MpOoIECCOB C HCHOJIB30BAHUEM TMPIAMBIX H
KOCBEHHBIX M3MEPEHH: TIPH 5TOM (OPMYJIHPOBaTh NpoOIeMy/3a/iady U THIIOTE3y Y9eOHOTO SKCIIEPUMEHTa, COOMpPaTh YCTAaHOBKY
13 MPEUIOKEHHOT0 000pYyI0BaHNUs, IPOBOANTH OIBIT M ()OPMYIIHPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMbIEe M KOCBEHHBIE M3MEPEHUs] (U3MYECKNX BEIWYHMH, IPH 3TOM BHIOMpaTh ONTHUMAIBHBIA CIOCO0
N3MEPEHNUS U HCI0Ib30BaTh H3BECTHBIE METO/IbI OIIEHKH MTOTPEITHOCTEH H3MEPEHNH;

HCCIE0BaTh 3aBUCUMOCTH (PU3NYECKUX BEIWYHMH C HCHOJIb30BaHWEM NPSMBIX M3MEPEHHI: NPH 3TOM KOHCTPYHPOBAaTh
YCTaHOBKY, (PMKCHUPOBATh Pe3yJbTAaThl MOJYYSHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUJE TaONMIl U rpadHKoB, JenaTh
BBIBOJIBI 1O pE3YyJibTaTaM UCCICOBAHUS,

coOmoaTh TpaBmwiIa 0e30MacHOr0 TPyAa NMPH IPOBEICHUM HCCIEIOBAHUI B paMKax y4eOHOro 3KCIEepHMEHTa, y4eOHO-
HCCIICIOBATENIbCKOW W TPOEKTHON JAEATENIBHOCTH C HCIOJB30BAHMEM H3MEPUTENBHBIX YCTPOWCTB U  J1abOpaTOpHOIO
000pyIOBaHNUS;

pemaTh pacdy€THBIC 3aJaddl C SBHO 33JaHHON (hPM3WYIECKOH MOJIENBIO, UCTIONB3Ys (hM3WYecKue 3aKOHBI M MPUHIMIIBI, Ha
OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M BBIOMPATh (PM3MUYECKYIO MOJEINb, BBIACIATh (PU3NUYECKUe BEIUMIMHBI U (OPMYIIBI, HEOOXOAUMBIE
JUIsl €€ peIIeHHs, TPOBOANTH PACUETHI M OLIEHUBATh PEabHOCTH MOJYYEHHOTO 3HAUeHHs (PH3HIECKOH BEIMUMHBL;

pelaTh KaueCTBEHHBIE 3aJayl: BBICTPAaUBAaTh JIOTMYECKHM HENPOTHBOPEUMBYIO LENOYKY pacCyKICHHH ¢ ONOpOH Ha
N3y4YECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBICHNUS;

UCIIONIB30BaTh IPM  PEIICHWH Y4YeOHBIX 337a4 COBPEMEHHbIE HMH(GOPMAIMOHHBIE TEXHOJIOTHHM JUIs  IIOWCKa,
CTPYKTYpPUPOBAaHHUS, HMHTEPIPETAlMU M TIpEJCTaBICHUs y4yeOHOH M Hay4HO-IIONMYJSIpHOM WHGOpMaIuu, IOJy4eHHOH u3
Pa3IMYIHBIX UCTOYHUKOB, KpUTHYECKH aHAIM3UPOBATH MOTyIaeMyr0 HH(OPMAIIHIO;

OOBSICHATH MPHHITUNGI ACHCTBUS MAIINH, TPUOOPOB W TEXHUUYECKUX YCTPOWCTB, pa3iHdaTh YCIOBHA HX OE30IaCHOTO
HCIIOJIb30BAHUSA B HOBCG}IHCBHOﬁ KU3HH,

MIPUBOIUTH MIPUMEPHI BKJIaa POCCHHUCKHX M 3apyOeKHBIX YUEHBIX-(QH3HKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB
OKpY>KaroLIEro MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

HCIOJIB30BaTh TCOPCTUYCCKUEC 3HAHUA II0 (pPI3PIK€ B HOBCC)IHGBHOI\/’I KU3HHU 1JIA obecreuenus 0€30MaCHOCTH pu
oOparieHun ¢ nmpubopamMH M TEXHHYECKHMH YCTPOWCTBAaMHU, JUIS COXPAHEHUs 3710POBbSl U COOJIONEHHS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKpY>Kalollel cpene;

paborark B TpyIIE C BBHINOJHEHHEM PpA3IMYHBIX COLMAIBHBIX POJICH, IUIAHMPOBAaTh PadOTy TPYHIBI, PAMOHAIBHO
pacrpeneniaTh 0053aHHOCTH M TUIAHUPOBATh JESITEILHOCTD B HECTAHJAPTHBIX CUTYaIUsIX, a/leKBaTHO OLIEHMBATh BKJIAJ] KaXJ0T0

13 YYaCTHHUKOB TPYTIIEI B PEIICHHE pacCMaTPUBAEMON POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne - KoaunyecTBo yacoB DJieKTpoHHbIe (1U(ppoBbIE)
anMeHOBaHHe Pa3e0B U TeM MPOrpaMMbI
n/n pasi porp Bcero KoHnTposabHbie IIpakTnuyeckue 06pasoBaTelbHbIe pecypehl
padoThI padoThI
Pazgen 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUSA
11 ®du3nKa 1 METOIBI HAYIHOTO TIO3HAHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
HWroro no pazneny 1
Pazgen 2. MEXAHHUKA
21 bubmoreka LIOK
Kunemarika 5 https://m.eds00.ru/7f41bf72
2.2 Bubnuorexa IIOK
HAunamuxa ! https://m.edsoo.ru/7f41bf72
23 Bubnmoreka IIOK
3aKOHBI COXpAaHCHHS B MCXaHHKE 7 1 2 https://m.eds00.ru/7f41bf72
HWtoro no paszneny 19
Pazgea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHO-KHHETHYECKOW TCOPHU 7 bubmorexa 10K
https://m.edsoo.ru/7f41bf72
3.2 Bubnuorexa IIOK
OCHOBH TCPMOMHAMHKH 10 ! ! https://m.edsoo.ru/7f41bf72
3.3 Bubnuoreka IJOK
ArperatHble cocTOsSTHUS BenecTBa. Pa3zoBbIe mepexo sl 6 0 https://m.eds00.ru/7f41bf72
HWroro no pazueny 23
Pazgexa 4. QJIEKTPOAUMHAMUKA
41 Bubnuoreka IIOK
dnekTpocraTuia 14 3 https://m.edsoo.ru/7f41bf72
4.2 N . bubmuorexa [JOK
ITocTosAHHBIM 3neKTprdYecKuil TOK. TOKU B pa3IM4HbIX Cpelax 7 1 1 https://m.eds00.ru/7f41bf72
HWroro no paszneny 21
HazBanue moayJs
Pazgen 1. OBOBIIAIOIIEE IOBTOPEHUE
11 O6o0maroriee MOBTOPEHHE 4
4
PesepBHOE BpeMms 0
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 7
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11 KJIIACC

Ne KoJsnuecTBo yacos DJIeKTpOHHbIe (11 POBbIE)
w/n HaumMeHoBaHuUe pa3esioB H TeM NPOrPAMMBI Hoarrmeckie 06pazoBaTebHbIE PeCypehI
Bcero KonTpoJbHbIe padoThI P
padoThI
Pazgea 1. JIEKTPOAUHAMMUKA
Bubnuoreka IJOK
1.1 MarnauTtHoe nosie. DIeKTpOMarHUTHasE MHIYKIIHS 10 1 3 https://m.edso0.ru/7f41c97¢
HWroro no paznery 10
Paznexn 2. KOJIEBAHUS U BOJIHbI
Bubmmoreka IIOK
2.1 | MexaHu4ecKue U 3JICKTPOMArHUTHBIC KOJIcOaHus 9 1 https://m.edso0.ru/7f41c97¢
Bubmmoreka IIOK
2.2 | MexaHndeckue U SJICKTPOMATrHUTHBIC BOJTHBI 5 1 https://m.edso0.ru/7f41¢97¢
bubanoreka [JOK
2:3 | Onmuia 10 3 https://m.edsoo.ru/7f41c97c
HWroro no paznery 24
Pasnen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
. Bubnmoreka IIOK
3.1 | OcHOBHI cIenATEHONW TEOPUH OTHOCUTEIHHOCTH 5 1 1 https://m.edso0.ru/7f41c97¢
HWroro mo paznery 5
Pasznen 4. KBAHTOBAS ®U3UKA
. Bubnuoreka IIOK
4.1 | DaeMeHThI KBAaHTOBOW ONTHKH 6 1 https://m.eds00.ru/7f41¢97¢
bubnuoreka I[IOK
4.2 | Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
Bubnmoreka IJOK
4.3 | Arowmoe a1po S https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3NKHU
Bubnuoreka IIOK
5.1 | DneMeHTHI aCTPOHOMUH U acTPOOUIUKU 7 1 https://m.edso0.ru/7f41¢97¢
Wroro no pazneny 7
Pazgen 6. OGOBIIAIOIIEE IOBTOPEHUE
Bbutnuoreka IIOK
6.1 | O6obmaiomee nosropenne / https://m.edsoo.ru/7f41c97c
Wroro no pazneny 7
PesepBHOE BpeMms 0
OBIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 9
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IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC

KoanuecTBo 4acoB

Ne Tema vpoKa Jara JJIeKTpPOHHbIe LU POBBIE
n/n P Beero Konrpoannrre HpaxThyeckue H3y4YeHus o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
1 WHcTpyKTax no TexHUKe 0e30MacHOCTH B KabuHete Gpu3uku. dusnka — Hayka o 1 Bubnmoreka [IOK
npupoje. HayuHble MeTOIbI ITO3HAHUS OKPYIKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
5 Mexannueckoe JBuKeHHE. OTHOCHUTENBHOCTH MEXaHHUECKOrO  JIBHDKEHUS. 1 Bbubnmorexa [IOK
[lepemerienue, CKOPOCTh, YCKOPCHUE https://m.edsoo.ru/ff0c3508
3 PaBHOMepHOE npsiIMOIMHEHHOE ABUKEHUE 1 bubamorexa [IOK
P P A https://m.edso0.ru/ff0c3620
4 PaBHOYCKOpEHHOE OJIMHEHHOE JIBHKECHUE 1 bubmorexa LIOK
BH HHOE MPSIMOJIMHEHHOE IBHKEHH
yerop P A https://m.edsoo.ru/ff0c372e
5 CBobonmHOE maieHue. Y CKOpeHrne CBOOOIHOTO MaACHUS 1 Bubamorexa LIOK
s s ' P s 8 https://m.edso0.ru/ff0c39cc
6 KpuBonuneiinoe npuxenue. [[BmxeHre MaTepuaaibHOW TOUKH 110 OKPYKHOCTH 1 Bubamorexa LIOK
P A ' P Py https://m.edsoo.ru/ff0c3ada
7 IIpuninun otHocutensHOocTH [anmunes. WHepuuanbHble CHCTEMBI  OTCUETA. 1 Bubnmoreka IIOK
[epBsiii 3akoH HproToHa https://m.edsoo.ru/ffOc3be8
8 Macca Tena. Cuna. Ilpunuun cynepnosunuu cwi. Bropoit 3akon Herotona miis 1 Bubmmorexa [IOK
MarepuanbHO! TOUKH https://m.edsoo.ru/ff0c3be8
9 Tperunii 3akoH HptoTOHA [l MaTepHagbHBIX TOYEK 1 bubamorexa IOK
P 8 P https://m.edsoo.ru/ff0c3be8
10 3akoH BceMupHOTro TsiroreHus. Cuna Tspkectu. [lepBas kocMuueckast CKOPOCTh 1 Bubamorexa LIOK
P ' P P https://m.edsoo.ru/ff0c3d00
Bubnuoreka IIOK
11 C .3 I'yka. B 1
118 YHPYOCTH. Sakor 1 yia. Bec Tela https://m.edsoo.ru/ff0c3el18
12 Cuna tperns. Koaddumument tperus. Cuia cOpOTHBIICHUS TIPU IBIKCHHUN TeJa 1 Bubmmorexa [IOK
B JKMJIKOCTH WJIH Ia3e https://m.edsoo.ru/ffOc3f76
13 IloctymarensHOoe W BpallaTelbHOE JBIDKEHHE aOCONIOTHO TBEPIOTO Tela. 1 Bubmmorexa IIOK
Mowmenrt cuist. [Tnedo cuisl. YeaoBust paBHOBECHS TBEPIOTO Tela https://m.edsoo.ru/ffOc41a6
14 MMnynbe MaTepuanbHOM TOUKH, CUCTEMbI MaTepUaIbHbIX TOYEK. IMIyIbC CHIIBL. 1 Bubmmorexa IIOK
3aKOH COXpaHEeHHs UMITyJIbca. PeakTHBHOE JBUKEHUE https://m.edsoo.ru/ff0c43d6
15 PaGora m MomHocTh cwibl. KnHerwueckas SHeprusi MaTepHAILHOH TOYKH. 1 Bubnmoreka IIOK
Teopema 00 N3MEHEHNN KMHETHYECKOW 3HEPTUU https://m.edsoo.ru/ff0c4502
16 [orennmanbuas sHeprus. IloTeHnmanbpHas SHeprust ynpyro neopMupoBaHHON 1 Bubnmoreka IIOK

MPY’KUHBI. HOTCHHI/IaHBHaH OHEprus Tejia BOJIM3H TMOBEPXHOCTHU 3emim

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

HOTCHHI/I&J’ILHLIG U HCIIOTCHUIHAJIBHBIC CHIJIBI. CBs3b pa6OTbI HCIIOTCHIMAJIbHBIX

Bbubnuoreka IIOK

17 CHJI C M3MEHEHHEM MEXaHHMYeCKOW SHEPrud CHUCTEMBI Tell. 3aKOH COXpPaHEHHUS
N P P https://m.edsoo.ru/ff0c478c
MEXaHUYCCKOW YHEPTUU

18 Jlabopatopras pabora «VccrnenoBaHue CBsi3u pabOThI CHJIBI C H3MCHEHHUEM
MEXaHUUCCKOW YHEPTUU TEJIa Ha MPUMEPE PACTHKCHUS PE3UHOBOTO KIYTay»

19 Ob6o06maromee moBTopeHune 1o Teme: "KunemaTtmka. JlmHamMuKa. 3aKOHBI
COXpaHEeHHS B MeXaHHKe"

20 KonTtponsHas padora mo teme «Knnemarnka. JlnHamMuka. 3aKOHBI COXPAaHEHUS B Bubmmorexa IIOK
MEXaHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJOXKEHHUS MOJIEKYISIPHO-KHHETHUECKOH TEOpHH. bpoyHOBCKOE

21 T X yap p N poy Bubmmoreka IIOK
nBkenue. u 3uss. XapakTep JBWKEHHS W B3aMMOJCHCTBHUS YaCTHIL

Y barcep . . https://m.edsoo.ru/ffOc4dc2
BelecTBa. Moienu CTpOeHUsI ra30B, KUIKOCTSH 1 TBEPIBIX TEI

22 Macca mosnekyin. Konmmuecto Bemectsa. [TlocTosinnas ABoraapo

23 TemnoBoe paBHoBecue. Temmepatypa u e€ wusmepenme. Illkama Temmeparyp
Lenscus

Bubnmoreka IIOK
24 Uneanousiii raz B MKT. OcHosHoe ypasuenune MKT
P https://m.edsoo.ru/ffOc4fde

25 AGcomoTHas TeMIeparypa Kak Mepa cpeJHeH KMHEeTHYECKOH YHEPTUU ABHKCHUS bubnuoreka [IOK
MoJjieKyll. YpaBHenue Menaeneesa-Kianeipona https://m.edsoo.ru/ffO0c511e

26 3axon [lanbroHa. ['a30BbIe 3aKOHBI

97 " o Bubnnoreka IJOK

30MPOIIECCHI B UICATBHOM Ta3e U MX rpaduyeckoe MpeICTaBICHHEe
P P P https://m.edsoo.ru/ff0c570e
BuyTtpenuss >Heprusa te MOHHHaMH‘IeCKOﬁ CUCTEMBI U CHOCO6LI e€ U3MEHEHMUS.
)8 K YTP p P 5 B Bubnmoreka IIOK
OJIMYECTBO TEILUIOTBI M pabora. HYTPEHHSSL OHEPrHs OJHOATOMHOIO
P yIp P https://m.edso0.ru/ff0c5952
UIeaJIbHOrO ra3a
29 B bubnuoreka I[IOK
Wbl TEIUIONEPEIadyH
P https://m.edso0.ru/ff0c5c36

30 VYaenbHas TEMI0EMKOCTh BemlecTBa. KONMMYECTBO TEMIOTHI NpH TeIionepenaye. bubnunoreka [JOK
AnnabaTHBIN mporecce https://m.edsoo.ru/ffOc5¢c36

31 I . Bbubnunoreka [JOK

€PBBIN 3aKOH TCPMOJANHAMUKHU U €0 IPUMCHCHHUE K U30IIpoIcccamM
P PMOA P pon https://m.edsoo.ru/ffOc5efc
32 Heob B N Bbubnaunoreka [JOK
€00paTUMOCTh MPOIIECCOB B MPHUPOC. BTOPOI 3aK0H TepMOTUHAMUKH
P P pup P P https://m.edsoo.ru/ff0c6230
bubnuorexa IIOK

33 ITpunnun gevicteusa u K11/ TermmoBoii ManmuHbL

P A https://m.edso0.ru/ff0c600a

34 Hukn Kapno u ero KITJ
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35

DKOJIOTHYECKUE l'[pO6J'I€MI>I TCIUIOOHCPTCTUKHU

O6obmraromee moBTopeHHe 1o TeMe: «MomnekymsipHas ¢uzuka. OCHOBBI

Bbubnmoreka IIOK

36
TEPMOJAUHAMUKI https://m.edsoo.ru/ff0c6938
37 KontpomsHas pabora mo Teme «Momekymsapaas — ¢usuka.  OCHOBEI Bubmmorexa IIOK
TEPMOIMHAMHUKU https://m.edsoo.ru/ff0c6a50
38 [TapooOpa3oBaHue 1 KOHACHCA Ucnapenne CHIe Bubmorexa LIOK
BaHME M KOHAEHcaws. Mcrnapenne u KUIeHn
Poodp Aeneat P https://m.edso0.ru/ff0c63b6
39 AOGcomoTHas ¥ OTHOCHTEINIbHAS BIIAYKHOCTH Bo3ayxa. Hacrimie i Taj Bubmorexca LIOK
JIFOTHAsI 1 OTHOCHUTEIIbHAS BIaKHOCTH B Xa. BIIICHHBII IT
o B P https://m.edsoo.ru/ff0c64d8
40 Teépmoe Temo. Kpucrammmueckne m amopdHBIe Tema. AHH30TPONHS CBOMCTB Bubmmorexa IIOK
kpucTamios. Kunkue kpuctauibl. COBpeMeHHbIE MaTepPHAIIbI https://m.edsoo.ru/ffOc65f0
41 IInaBneHue u KpucTaIIN3a VY aenpHas TemIoTa IJIaBie Cy6numa bubamorexa LIOK
BJICHHUC U HUCT h5 M. bHasd TCIIJIOTA IJIaBJICHUA. nMmanus
Hant P At et " Hant yOMat https://m.edso0.ru/ff0c6708
42 YpaBHEHHE TEIIOBOTO OanaHca Bubamorexa LIOK
P https://m.eds00.ru/ff0c6820
43 O6oOmraroniee MOBTOPEHHE 10 TeMe: ATrperaTHble COCTOSHMs —BeIIecTBa.
®da3oBbIe TEepexoabl"”
C) . 0 i .
14 | mptonponoumm, umonmpm . TommoRORKI. Saxon Soxpurenn biGmorexa LIOK
PAAOB. T pOROa e P YHpoROa ' P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUYECKOTO 3apsi/a
45 Bsaumopetictue 3apsnoB. 3akoH Kyrnona. Toue i JIeK eCcKuit 3a bubamorexa LIOK
UM HCTBU SAO0B. KOH JIOHA. YCUYHBbIN DJICKTPHUY 15051 5
A e Y P e https://m.edsoo.ru/ffOc6ces
46 Hamnpsx€HHocTh 3JIEKTPUYECKOTO IOJIAL. IIpunnun CyNepHO3ULUU bubnuorexa LIOK
INEKTPUUECKUX moJed. JIMHUYM HAMPSHKEHHOCTH https://m.edsoo.ru/ffOc6df2
47 Pabota cu anexrpocTaruueckoro noist. [lorennman. PasHocTs moteHnmanon Bubamorexa LIOK
P ' HHat t https://m.edsoo.ru/ff0c6f00
48 IIpoBOJHUKK M JUDJIEKTPUKU B BJIEKTPOCTATHUECKOM ToJje. udnexTpuyeckas Bubmmorexa [IOK
POHUIAEMOCTh https://m.edsoo.ru/ff0c7018
49 DnextpoéMkocTs. Kongencaro Bubmorexa LIOK
JICKT! MKOCTb. HACHCAT
P A P https://m.edsoo.ru/ff0c7126
50 D1eKTpOEMKOCTH INIOCKOTO KOHJIEHCATOPa. JHEPTUs 3apsKeHHOTO KOH/IeHCaTopa bubamorexa [OK
p s pa. JHEP P s P https://m.edsoo.ru/ff0c72c0
51 JlabopatopHas pabota "V3mepeHne 3eKTpOEMKOCTH KOHIeHcaTopa"
[IpuHIMD NEeWCTBHS M NPUMEHEHNE KOHJEHCATOPOB, KOMMPOBAIBHOTO armapaTta,
52 CTpyiHHOTO HpUHTEpA. OnekTpocraTuuecKas 3aluTa. 3azemiieHue

3JIEKTPOIIPUOOPOB
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https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DNEeKTpUYeCKUd TOK, YCJOBHsI ero cyumiectBoBaHus. lloctostHHbI Tok. Cuia

53 1
toka. Hanpskenue. Conporusnenue. 3akoH OMa AJ1s y4acTKa Lenu
54 [TocnenoBarensHOE, MapauIENFHOE, CMEIIAHHOE COEANHEHHUE MIPOBO, 0 1 bubamorexa LIOK
JIEJOBATEIBHOE, IT JIETTBH METIaHH WHEHHUE ITPOBOAHUKOB.
8 > 1P ’ 8 POBOA https://m.eds00.ru/fOC74f0
55 Pemenne 3anau mo teme "CMeliaHHOE COEJUHEHUE TPOBOAHUKOB" 1 1 bubmmorexa LIOK
A A POBOA https://m.edsoo.ru/ffOc6bcc
Bubmmoreka IIOK
P . -J1 1
56 a00Ta ¥ MOIIHOCTb AJIEKTPHUYECKOro ToKa. 3akoH Jlxoyist-JleHma https://m.eds0o.ru/ff0c7838
3 O i i i . K
7 | saamanme. Taboparoper padors tiwponne S eroummsa e n ero | 1 1 BuGmonexa LIOK
' patoprazt p P https://m.edsoo.ru/ff0c7ae0
BHYTPEHHETO CONPOTUBIICHUS)
58 DJeKTpOHHAsl MTPOBOJAMMOCTH TBEPIBIX METAJUIOB. 3aBUCHMOCTh COMPOTHBIICHUS 1
METaJUIOB OT TeMIepaTypbl. CBepXIIPOBOIUMOCTH
59 DNEeKTpUUECKUN TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX IIyYKOB 1
60 [TonynpoBoHKKH, UX COOCTBEHHAs! U MIPUMECHAas IPOBOIUMOCTh. CBOWCTBA Pp— 1 bubnuoreka [IOK
n-niepexoa. [1oaynpoBOIHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
OnexkTpuueckuidi  TOK B pacTBOpax W paciulaBaX  dJEKTPOJIUTOB. Bubnuorexa IIOK
61 1
DJIeKTPOIUTHYECKAST AUCCOIMAIMS. DIEKTPOIIU3 https://m.edsoo.ru/ff0c82ba
62 OnexTpuueckuid ToK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENBHBIN pa3psia. 1 Bubmmorexa [IOK
Mounuust. ITnazma https://m.edsoo.ru/ff0c84ae
C) 0 5 .
6 | Mpumwma reswmn Sesomacioer. OfoGumonce mosropese mo teve: | 1 1 buGorexa LIOK
oy ; ' o P ' https://m.edsoo.ru/ff0c86fc
DJeKTpOIMHAMHKA
64 KontponpHas pabota 1o teMe «DieKTpocTaTuka. [10CTOSHHBIN AIeKTPHYSCKUI 1 Bbubmmorexa [IOK
TOK. TOKH B pa3In4HBIX CPEAax» https://m.edsoo.ru/ff0c8a8a
bubnuoreka I[IOK
65 0606 . 1 1
OPIIAIOIIEE TOBTOPEHIE https://m.edsoo.ru/ff0c88be
66 O06o011aro1Iee MTOBTOPEHUE. 1 1
bubnuoreka IJOK
67 0606 . 1 1
OPIAIOLLEE HOBTOPEHIE https://m.edso0.ru/ff0c8c56
Bbutnuoreka IIOK
68 0606 . 1 1
OPHIAIOIIEE HOBTOPEHIE https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68 12
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11 KJIIACC

KoauvecTBo yacoB

Ne Tema vpoka Jara DJIeKTPOHHBIE HU(POBBIE
n/n yp Beero Kontpoabubie | IpakTuueckue | pyvyepyg 00pazoBaTe/bHbIe pecypehl
padoThI padoThI
WHcTpyKTax 1Mo TeXHUKE 0€30MacHOCTH B KaOuHeTe (HU3UKH. 110CTOSIHHBIE MarHUTHI
1 U UX B3auMojelcTBue. MaruutHoe nose. BekTtop MarHuTHOM MHIAyKUuu. JluHuUM 1 buGmorexa HOK
. ' ' ' https://m.edso00.ru/ff0c9778
MarHMTHOM WHIYKIUH
2 MarnuTHoe moje NpoBOAHMKA ¢ TokKoM. OmblT Opcrema. BsaumopeiicTBue 1 Bubnmoreka [IOK
OPOBOJIHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe
N Bubnuoreka IIOK
3 JleiicTBe MarHUTHOTO TIOJIA HAa IIPOBOJHUK ¢ TOKOM. Crita Amriepa. 1 1 )
https://m.edsoo.ru/ff0c9ac0
JleiicTBue MarHMTHOTO MOJS HAa JBHXKYINYIOCS 3apsDkeHHyro uactuny. Cua Bubnmoreka [IOK
4 1 .
Jlopenna. Pabota cuel Jlopenna https://m.edsoo.ru/ff0c9df4
5 OnexTpoMarHuTHas uHAyKuus. Ilorox BekTopa MarHuTHOM wuHAykuuu. I/1C 1
UHAYKIMH. 3aKOH JIEKTpOMarHuTHOM nHaykimu Papanaes
6 JlaGoparopnas padota «JcciienoBanue sIBICHHUS 3JIEKTPOMArHUTHON UHIYKIIAK) 1 1 bubmorexa LIOK
paTopHaz p 8 P o https://m.edsoo.ru/ff0cal50
7 WunyktuBHOCTh. SBnenme camomHaykmmu. OJIC camMoMHAYKIUH. OHEprus 1 bubnuoreka [IOK
MarHUTHOTO TOJISl KATYIIKH C TOKOM. DJIEKTPOMATHUTHOE MOJIe https://m.edsoo.ru/ff0ca600
TexHuueckue ycTpoiicTBa M HMX  IPUMEHEHHE: IOCTOSHHBIE  MAarHMTHI,
8 3JIEKTPOMArHUTHl,  JIEKTPOABHUraTelb, YCKOPUTEIM 3JIEMEHTapHBIX  YaCTHII, 1
WHAYKIMOHHAS [IeYb
9 O6oOmaromee MOBTOpeHHE 1O TeMe «MarHuTHOe Toie. OJNeKTpOMarHUTHAs 1 1 Bubnmoreka IIOK
WHTYKIUSD https://m.edsoo.ru/ffOcab82
bubnuoreka I[IOK
10 KonTtpomnsHas pabora o reme «MarHuTHOE 1oje. DIeKTPOMAarHUTHAsT MHIYKIINS 1 1
P P P L https://m.edsoo.ru/ff0cad58
11 CB0OO/IHBIC MEXaHUYECKHEe KoyicOaHus. ['apMoHMYecKHe KoyieOaHus. YpaBHCHUE 1 bubnunoreka [JOK
rapMOHHYECKHX KoJebanuii. [IpeBpaiienne sHeprun https://m.edsoo.ru/ffOcaf06
12 JlabopatopHast paborta «lccienoBanue 3aBUCHMOCTH HEPHOAA MAaIbIX KOJIeOaHUH 1 1
rpy3a Ha HUTH OT JJIMHBI HUTH U Macchl rpy3ay
KonebatenbHbiit KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJIeOaHUsI B U/ICAlIbHOM
13 Koe0aTeILHOM K(})IET e 8 AHaHOFI/Iﬂp MEX T MexaHI/I‘IeCKI/}IIMI/I it 1 buGnnorexa LIOK
pe-. y https://m.edsoo.ru/ff0ch820
3JIEKTPOMArHUTHBIMH KOJICOAHUSIMHI
14 ®opmyna TomcoHa. 3aKOH COXpaHEHHS JHEPTHMHM B HJCaJbHOM KOJIeOaTeIbHOM 1 Bubnmoreka LIOK
KOHTYpe https://m.edsoo.ru/ffOch9c4
15 [IpencraBnenne o 3aryxalomux KojeOaHMAX. BBIHY)XIEHHBIE MeEXaHHYECKHE 1 Bubnmoreka LIOK
kosiebanus. PezoHanc. BoIHyKIeHHbIE AJIEKTPOMAarHUTHBIE KOJICOaHHs https://m.edsoo.ru/ffOchb86
16 Ilepemennsrii Tok. CHHYCOMIANBHBIA MEPEMEHHBIH TOK. MOIIHOCTH IIEPEMEHHOTO 1 bubmuorexa IIOK

TOKa. AM]'[J'II/ITyllHOG n HeﬁCTByIOHleC 3HAYCHUC CHUJIbBI TOKA W HAIIPSXKCHUA

https://m.edsoo.ru/ffOcbd34
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17

Tpanrchopmarop. [IponsBoacTBo, epenava u NoTpedIeHNE dICKTPHIECKON SHEPTUN

18 YeTpoHCTBO M NPAKTUYECKOE MPUMEHEHHUE JJIEKTPUUECKOTo 3BOHKA, T'€HepaTropa Bubmmoreka [IOK
HNEePEMEHHOTO TOKa, THHHHN JJICKTponepenay https://m.edsoo.ru/ffOcc324
19 OKONMOTHYECKHE PHUCKHM TPH  TPOU3BOACTBE  3NeKTpodHepruu.  KymbTypa
HCIIOJIb30BaHMS 3JICKTPO3HEPTHHU B TOBCEIHEBHOM JKU3HH
20 Mexannueckue  BONHBI, ycioBUs — pacmpoctpaneHus. Ilepmon.  Ckopocts Bubmmorexa IIOK
pacIpoCTpaHEHUs U [UTHHA BOJHEL [lomiepedHbie 1 MPOIOIBHBIC BOTHBI https://m.edsoo.ru/ffOccab4
Bubnunoreka IJOK
21 3Byk. CkopocTb 3ByKa. 'poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffocccOc
22 DONEeKTPOMAarHUTHBIE BOJIHBI, UX CBOWCTBAa M CKOPOCTh. llIKama 3ieKTpoMarHUTHBIX Bubmmorexa IIOK
BOJIH https://m.edsoo.ru/ffOccfe0
23 [TpuHIMDOBI pasvocBs3K U TeseBUeHNs. Pa3BuTre cpencts cBsizu. Paguonokarys
Bubnmoreka IIOK
24 Kontponbnas pabora «KonebdaHus u BOJHBI» https://m.edso0.ru/f0cc6fs
o5 IIpsiMonuHENiHOE pacnpocTpaHeHHE CBeTa B OJHOpPoAHOM cpene. TouedHblil Bubmmorexa [IOK
ucToyHuK cera. JIyd cBeTa https://m.edsoo.ru/ff0cd350
OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne wu3o0pakeHUd B Bubnuorexa IIOK
26 .
MIIOCKOM 3€pKaJie https://m.edsoo.ru/ffOcd4e0
27 IIpenomnenue ceta. [lonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHplil yroyi nojgHoro Bubmmorexa [IOK
BHYTPEHHETO OTPaXKEHHSI https://m.edsoo.ru/ff0cd7f6
28 JlabopatopHas paboTa «3MepeHne OKa3aTes IPETOMIICHIUS CTEKIIa bubmmorexa LIOK
patopHasi p P p https://m.edsoo.ru/ff0cd67a
JIunsel. [TocTpoenue u3o0paxeHuit B auH3e. POpMyia TOHKOH JIMH3bL. Y BETHUYCHHE bubnunoreka [JOK
29 .
JIUH3EI https://m.edsoo.ru/ffOcddle
30 JlabopatopHas pabota «lccinenoBanne cBoiCTB N300paKCHHUN B IMH3AX)»
31 Hucnepcus ceeta. CnoxHbIii coctaB Oemoro ceera. I[er. JlaboparopHas paborta
«HabuoieHne 1ucnepcuy CBeTay
.. Bubnmoreka IIOK
32 WnaTepdepenmms ceeta. Audpakmus ceta. AudpakinmonHas peméTka https://m.edsoo.ru/ff0ced22
33 [Nonepeunocts cBeToBEIX BoH. [lomspuzamus ceera bubmorexa LIOK
P : prall hitps://m.edsoo.ru/ff0cf02e
34 OnTudeckrie MpruOOPHl M YCTPOHUCTBA B YCJIOBUS UX 0€30MaCHOTO IPUMEHEHUS
I'panunbl NpUMEHMMOCTH KJAaccU4eckoill MexaHukd. IlocTynaTel crnenuanbHOU Bubnmoreka LIOK
35 i
TEOPHUH OTHOCUTEIHBHOCTH https://m.edsoo.ru/ff0cf862
36 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aME/IJICHUE BPEMEHU M COKPAIIEHHE JJTMHBI bubmmorexa [IOK
JIHOBP ) ot p part A https://m.edsoo.ru/ffOcfad2
37 DHeprus M UMIYJbC PEIATUBHCTCKONW dYacTuibl. CBsI3b Macchl C OJHEpPrued u bubnmnoreka [JOK

HNMITYJIbCOM. 3HepFI/IH IIOKOs

https://m.edsoo.ru/ffOcfc68
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O6o6mraromee moBTopeHre 1o Teme: "Onrtuka. OCHOBBI CHENMAILHOW TEOPHH

Bbubnmoreka IIOK

38 OTHOCHTEJLHOCTH" https://m.edsoo.ru/ff0c98fe
39 KonrponbHas padora «Onrrka. OCHOBBI ClIeIIHaIbHON TEOPHH OTHOCUTEIIHLHOCTI bubmmorexa OK
P P ' 5 P https://m.edsoo.ru/ff0cf6f0
Bubnuoreka IIOK
40 ®otonbl. ®opmyna [Inanka. DHeprus 1 UMITyJIbC HOTOHA https://m.edsoo.ru/ff0cfel6
Bubnuoreka IIOK
41 OtkpeiTre n uccnenoBanue porodddexra. Omeiter A. I'. CromeToBa https://m.edsoo.ru/ffocffca
42 3akonbl ¢orodddekra. YpaBHeHue OiHmTelHa I hoToddpdekra. «KpacHas Bubmuoreka [IOK
rparuia» Gorodphexra https://m.edsoo.ru/ff0d015e
43 Jasnenue cBeta. OnbiThl I1. H. JIebeaeBa. XuMnuueckoe qeliCTBHE CBETa buGmorexa HOK
) T flena. A https://m.edsoo.ru/ff0d04a6
44 TexHndeckue yCTpOWCTBA W IPAKTHYECKOE TNPHMEHEHHE:  (DOTOINEMEHT,
(oToaTUnK, COMTHEUHAs OaTapesi, CBETONNUON
45 Pemmenue 3agau 1o TeMe «OJ€MEHTH KBAaHTOBOM ONTHKN bubmorexa LIOK
A https://m.edsoo.ru/ff0d0302
46 Mopnens aroma Tomcorna. OmnbsiTel Pesepdopma mo paccesHHio o-9acTuil. Bubmmorexa [IOK
[TnanerapHas MOJIEJIb aTOMa https://m.edsoo.ru/ff0d091a
Bbubanoreka [JOK
47 | Moctynatsi bopa https://m.edsoo.ru/ff0d0afa
W3nyyenune u nornouieHne GOTOHOB P MEPEXO/IE aTOMA C OJJHOTO YPOBHSI SHEPTHHU bubnuoreka [IOK
48 . :
Ha Jipyroii. Bujipl ciekTpoB https://m.edsoo.ru/ff0dOafa
49 BonnoBble cBoiictBa yactuu. Bomsel ne bpoiing. KopmyckynspHo-BOIHOBOM Bubmmorexa [IOK
nyanu3M. CHOHTAHHOE U BBIHYKACHHOE H3JTydeHHE https://m.edsoo.ru/ff0d0ca8
OtkpeiTHe paguoakTHBHOCTH. OmbITel Pesepdopma mo ompeneneHHio cocTaBa bubnuorexa IIOK
50 .
PaHOaKTHBHOIO M3/ Ty4EHHs https://m.edsoo.ru/ff0d0fd2
51 CaoiicTBa anbda-, 6eTa-, raMmMa-u3IIydeHus. BimsHue paguoakTHBHOCTH Ha XHBbIE
OpraHU3MBbI
52 OTkpbITHE TPOTOHa W HeWTpoHa. M3oTombl. Anbda-pacman. ONEKTPOHHBIH H Bubmmorexa [IOK
MO3UTPOHHBIN Oeta-pacnaj. ['amMmma-usznyueHue https://m.edsoo.ru/ff0d1162
OHeprust CBs3M HYKJIOHOB B sape. SlnepHble peakuuu. SnepHbId peaxTop. bubnuorexa IIOK
53 . .
Ipo6ieMBl, EPCIEKTHBBI, SKOJIOTHYECKUE ACTICKTHI SIICPHON SHEPTETHKH https://m.edsoo.ru/ff0d1356
54 OnemeHTtapHble 4YacTHObl. OTKpBITHE TO3UTpOHA. MeToasl HAOMIONCHHS W Bubnmoreka LIOK
perucTpanyy 3JeMEeHTapHbIX YaCTHII. https://m.edsoo.ru/ff0d0e38
55 Bupn 38é3nH0r0 Heba. Co3Be3aus, sipkue 3BE3/bI, TUIAHETHI, UX BUIAMMOE JBIKEHUE.
CosyHevHas cucrema
56 Connane. ConHeuHast akTUBHOCTD. MicTounnk sHeprun CoHITa U 3BE3]
57 3BE31bI, MX OCHOBHBIE XapPAaKTEPUCTUKHU. 3BE3/BI IVIABHOM IOCIEJOBATEIbHOCTH.
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Buytpennee crpocaue 38E31. COBpEeMEHHBIC MPEACTABICHHUS O MPOUCXOKIACHUN U
sposmronry CoJTHIIA M 3BE3 ]

Mnrneunsiit [lyre — nHama [amaktuka. Ilomokenume u aBmwkenue ConHua B

58 T"anaktuke. ['amakTuxy. Y€pHble ObIpbI B AApax ralakTHK !
59 Bcenennas. PaszOeranme ramaktuk. Teopus bBompmoro B3peiBa. PenmkroBoe 1
n3nydeHue. MerarajiakTuka

60 Hepemennsie npo01eMbl aCTPOHOMHUH 1

61 KonrposbHas pabota «JIeMEHTHl aCTPOHOMHH ¥ aCTPO(DH3UKI) 1

62 O6o0maromniee MOBTOPEHHE. 1 1

63 O06o001aroIIee MOBTOPEHUE. 1 1

64 O6o0maromnee MOBTOPEHHUE. 1 1

65 0O060011a01Iee TOBTOPEHUE. 1 1

66 O6o0maroniee MOBTOPEHHUE. 1 1

67 O06o0011a01IIee TOBTOPEHUE. 1 1

68 Oo6o01aroniee NOBTOPEHHE. 1 1 ﬁ:i[ls;l;/(g.ee}?si(.)rﬁlffo 41784
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 16



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOTI'O ITPOLNECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHHUKA

» ®dusuka, 10 xinacc/ I'eanenmreiin J1.O., bynatoa A.A., Kopannees U.H., Komkura A.B., O01mecTBO ¢ orpaHHYeHHOM
orBercTBeHHOCTHI0 «BITHOM. Jlabopatopus 3HaHH»; AKIHoHEpHOE 00mecTBO «M3maTenbeTBO «IIpocBemenues
» Omsuka, 11 xnace/ I'eanenmreita JI.O., Bynarosa A.A., Kopamnees 1.H., Komrkuaa A.B., O6mecTBO ¢ orpaHHn4eHHON
otBeTcTBeHHOCTHI0O «BIMTHOM. JlabopaTtopus 3HaHMi»; AKioHepHoe odmiecTBo «M3natenberBo «IIpocBemenuey

METOJUYECKHUE MATEPUAJIBI VIS YUUTEJIA

http://www.edu.delfa.net/ - Vaurenro ¢pusnku.

HUAPPOBBIE OBPA30BATEJBHBIE PECYPCHBI U PECYPCBI CETU UHTEPHET
10 xnacc

https://youtube.com/playlist?list=PLJ8TtQgi6QOr8iN7BAbI8iwAlIVUKVhIgc si=WphEmdDngBE_bG90

11 kmacc
https://youtube.com/playlist?list=PLJ8TtQgi6QO016q-Q8evqHOciERHDUGZZ si=2UNgmV3zsFH6yMo
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