HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHsS Ha ypOBHE CpeqHEro oOmiero odpa3zoBaHUs
pa3zpaboTaHa Ha OCHOBE MOJIOKCHHA M TPeOOBaHW K pe3ylbTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTenbHOM mporpammbl, mpencraBieHHbix B ®I'OC COO, a Ttakke ¢ yd€Tom
¢benepanpHOl paboueil mporpaMMbl BOCIUTAHWS W KOHIICTIIMH TPENOJaBaHHUs Y4eOHOTO
npeamera «®dusuka» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue mporpaMMbl 1o (U3MKE HAMpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHHBI Mupa oOydatommuxcsi 10—11 ximaccoB mpu oOydeHMH uX (HU3UKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESITEIHLHOCTHOTO moaxoxa. Ilporpamma mo ¢usuke
cootBercTBYeT TpeboBanusM OI'OC COO k miaHUpyeMbIM JTUYHOCTHBIM, MPEIMETHBIM U
MeTanpeIMETHBIM pe3ysibTaTaM OOy4eHHMs], a TAK)KE YUUTHIBA€T HEOOXOIMMOCTh peaan3aluu
MEXIPEIMETHBIX CBsI3€H (PU3UKU C €CTECTBEHHO-HAyUYHBIMHM Y4eOHBIMU MpenMeramu. B Helt
OTPEENAIOTCd OCHOBHBIE I1€IM U3ydyeHUs (U3MKKM Ha YpPOBHE CpeIHero oOIiero
oOpa3oBaHus, IUIAHUPYEMble pE3yJbTaThl OCBOEHHMS Kypca (PU3MKU: JMYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e [IIaHUpyEMblEe pe3yJabTaThl OCBOEHHUS Kypca (u3MKuM Ha 0a30BOM YpPOBHE, B TOM

qHclie IpeIMETHBIE PE3YIbTAThI 0 TOJaM 00y4YeHHUS;

e cojepxaHue yueOHOro npeamera «Du3mnkay Mo rojaM o0ydeHusl.

dusnka Kak Hayka O HambOojiee OOIMX 3aKOHAX MPUPOBI, BBICTyMAas B KayeCTBE
y4eOHOro TMpeAMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUUH 00
okpyxatomeM mupe. LIkompHBIA Kypc QU3MKH — CHCTEMOOOpa3yIOUIUid sl €CTECTBEHHO-
Hay4YHBIX Y4€OHBIX MPEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB
W SIBJICHUH, W3y4aeMbIX XUMUEH, Ouosoruedt, ¢usmueckoil reorpadueil U acTpOHOMHEH.
Hcnonb3oBaHne M akTUBHOE NpUMEHEHUE (DU3MUYECKUX 3HAHUU OMpeNeNsieT XapakTep U
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJY4YEHHS] HOBBIX MAaTE€pUAJIOB C 33aJaHHBIMU CBOMCTBAMM M Jpyrux. M3ydeHue
(U3MKM BHOCUT OCHOBHOW BKJIaJ B (DOpMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyuaronuxcsa, B (opMupoBaHHE YMEHUN MNPUMEHSATh HAy4YHBIA METOJ MO3HAHUS IpU
BBITIOJIHEHUH UMH Y4EOHBIX UCCIIEeI0BaHUN.

B ocHOBy kypca (pu3uku ans ypoBHSI CpEeAHETO 0OIero oO0pa3oBaHUs MOJIOKEH Pl
nJed, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLMIIBI €r0 MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBISIETCS JOTMYECKH 3aBEPIIEHHBIM,
OH COJEPXUT MaTepuall U3 BCeX Pa3eioB (M3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUECKOM,
TaK U COBPEMEHHOU (U3UKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ Hel Marepuan Kypca (U3HKH OObEIUHEH
BOKpYT (usuueckux teopuil. Beqymum B kypce siBisieTcss popMupoBaHUE MPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE  peanmzanus — Opeanojaraer — MCIOJIb30BaHUE
TyMaHUTapHOTO MOTEeHIMaNa (PU3MUECKON HAyKH, OCMBICIIEHUE CBSA3H DPA3BUTHS (UBHKHU C
pa3BUTHEM OOLIECTBA, a TAK)KE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U IKOJIOTUYECKUMHU
poOIeMaMHu.

Hoes npuxnaonou wuanpasnennocmu. Kypc ¢GU3MKN TpeanojaraeT 3HaAKOMCTBO C
HIMPOKUM KPYrOM TEXHHUYECKMX U TEXHOJOTMYECKUX IPUIIOKEHUI HM3yYEHHBIX TEOPHM U
3aKOHOB.

Hoes sxonoeuzayuu peannsyeTcsl MOCPEICTBOM BBEACHUS AIIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX SKOJIOTMYECKUM Mpo0IieMaM COBPEMEHHOCTH, KOTOPbIE CBA3AaHbI C Pa3BUTHEM
TEXHUKH W  TEXHOJOTHHM, a Takke OOCykJIeHHs mpoOieM  palHoHaJIbHOTO
MIPUPOJIOTIONIE30BAHUS U SKOJIOTMYECKON 0€30I1aCHOCTH.



CrepHEBBIMH dJIEMEHTaMU Kypca (U3UKU Ha YPOBHE CPEIHEro oomero oopazoBaHus
SABIISIIOTCS (pU3UUecKue Teopuu (PpopMHUpOBaHHE MPEICTABICHUNA O CTPYKTYpE MOCTPOCHUS
¢u3nveckoil Teopuu, posn (GyHIAAMEHTAIBHBIX 3aKOHOB W TNPUHIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPHUPOJIE, TPAHUIAX TPUMEHUMOCTH TEOPUH, /sl ONMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUN U IIPOLIECCOB).
CucTeMHO-IeATETbHOCTHBIM TOAX0A B Kypce (DM3HMKH peaiu3yeTcsl MPexe BCEro 3a
CuéT OpraHu3aIy SKCICPUMEHTAIBHON eTeTbHOCTH oOydatommxcs. /s 6a30Boro ypoBHs
Kypca GU3MKA — O3TO HCIOJB30BAaHME CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCTIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B MpOrpaMMme Mo (Gpusuke 0ObeIMHEHBI B
oOmMi CIMHCOK YYCHHUYECKHX MPAKTHYECKUX paboT. BeimeneHne B yKa3aHHOM IIepedHE
na0opaTOpHBIX PadoT, IPOBOJUMBIX Il KOHTPOJISI i OIICHKH, OCYIIECTBIISIETCS YIaCTHUKAMU
00pa3oBaTeNIbHOTO TIPOIlECCa HCXOJI W3 OCOOCHHOCTEW TUTAHHUPOBAHUS W OCHAIICHUS
kabmaera ¢Qusuku. Ilpm sTOM oOOecreunBaeTcsl OBIAJCHHWE OOYUYAIOIIMMHCS YMEHHSIMHU
MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS, MCCIECOBAHUS 3aBUCHUMOCTEH (DU3MYECKHX BEIWYHH U
MTOCTAHOBKY OIIBITOB TI0 MPOBEPKE MPEIIOKEHHBIX THIIOTES.
Bonpmoe BHMMaHHE yaeisieTcsl PEIIeHUI0 PAacYETHBIX M KayeCTBEHHBIX 3amad. [lpm
ATOM ISl PacYETHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33a4M C SIBHO 3aJaHHOW (PU3HUYECKOU
MO/IENBIO, TIO3BOJISIFOIIINE TPUMEHSTh N3y4CHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJTHOTO
paszgerna Kypca, Tak ¥ MHTETPUPYS 3HAHHS U3 Pa3sHBIX pa3nenoB. J[s KadecTBEHHBIX 3a/1a4
MIPUOPUTETOM SIBIITIOTCSl 3a/laHUSl HAa OOBSICHEHHE MPOTeKaHWS (DU3WYECKHUX SIBICHUH W
MIPOIIECCOB B OKPY)KAIOIIEH KU3HU, TpeOyrore BpIOopa (Pr3nyeckoit MOJCN I CUTYalluu
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ tpedoBanusmMu PI'OC COO k MarepHambHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO Tporiecca 0a30BbI ypoBeHb Kypca (PU3WKH Ha YpOBHE CpPETHETO
o01ero oo6pazoBaHMs JOJDKEH M3y4aThCs B YCIOBUSAX MPEAMETHOTO KaOWHETa (DU3UKH WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOWMHETa TMpEAMETOB EeCTeCTBEHHO-HAayyHOro IMkia. B
kaOuHeTe (UBUKH JOJDKHO OBITH HeoOXxoaumoe mabopaTopHOoe OOOpYIOBAHHUE IS
BBITIOJIHEHUS] YKA3aHHBIX B MporpaMMme Mo (M3MKEe YYEHHYECKHX MPaKTHUYECKUX padboT u
J€MOHCTPAIMOHHOE 000PYAOBaHHUE.
JlemoHcTpalMoHHOe 00OpynoBaHuEe (HOPMUPYETCS B COOTBETCTBUU C IMPUHIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTH U OOECIeYMBAET MMOCTAHOBKY MEPEUMCICHHBIX B MpOTpaMme
1o (pU3HKE KIFOYEBBIX JEMOHCTPALMNA JUIsl UCCIIEOBAHMS U3y4aeMBIX SIBIICHUH U MPOLIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaGoparopHoe oOopyIoBaHUE I YUCHUUYECKUX MPAKTUUECKUX paboT popmMupyercs B
BUJIE TEMAaTHUYECKUX KOMIUIEKTOB U oOecreunBaeTcs B pacyéTe OJHOr0 KOMILJIEKTa Ha JBYX
oOyuaronuxcsa. TemaTHueckue KOMIUIEKTHI JIaOOpaTOPHOro 000PYAOBAHUS JOJKHBI OBITH
MOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUH aHAJIIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH IEJSIMU U3YyUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:
e (opmupoBaHue HMHTEpeca U CTPEMIICHHS OOYy4alOUIUXCA K HAYYHOMY H3yYCHHIO
MIPUPO/IbI, Pa3BUTHE UX UHTEJUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE TMO3HaHUS H (OPMUPOBAHUE
UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHME HAyYHOTO MHMPOBO33pEHMsS KaK pe3yiabTaTa H3y4eHHsS OCHOB
CTPOEHHUS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHEe YMEHMH OOBSICHATH SBJICHUS C HCHOJb30BAHHEM (PU3MUECKHX

3HAHWUN U HAYYHBIX JOKA3aTENbCTB;

e (opMupoBaHHE TMpEACTaBIEHUN O posn (GU3MKM IS pa3BUTHS  JAPYIHX

€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.
JlocTikeHne 5STUX MeJjei obOecreunBaeTcsl pEHIeHHeM CIEAYIOIMMX 3a7ad B
nporecce U3ydeHus Kypca (pU3MKH Ha ypOBHE CPEHEro 00Iero oopa3oBaHmsL:



e npuoOpeTeHHe CHUCTEeMBbl 3HaHMKW 00 OO0muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHsX, BKIIIOYAass  MEXaHHKY, MOJICKYJISIPHYIO ¢busuky,
ANIEKTPOJMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPO(PH3UKH;

e (dopMupoBaHHE YMEHHH TNPUMEHATH TEOPETUUYECKUE 3HAHHUS Ui OOBICHEHUS
(¢u3NYeCKUX SBJICHUN B TPUPOJE W JUIA TPUHATUS TMPAKTHUECKUX PEIICHHHA B
MOBCEIHEBHOM JKU3HU;

® OCBOGHHE CIOCOOOB pPEHICHMS DPA3IMYHBIX 3a]a4 C SBHO 3aJaHHON (hu3HyecKoi
MOJIeNBIO, 3a/lad, MOJPa3yMEBAIONIUX CAMOCTOSTEIBHOE CO3JaHne (HU3NIECKOH
MO/IENH, a/ICKBaTHON YCIIOBUSIM 3a/1a4H;

® TOHMMaHHE (PU3MUYECKUX OCHOB U MPHUHILIHUIIOB JCHCTBHUA TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOILIYIO CPELY;

® OBJIAJCHHE METOJAaMH CaMOCTOSITEIbHOTO IUIAHWPOBAaHUS W IMPOBEICHUS
GU3NYECKUX  DKCIEPUMEHTOB, aHAM3a H  HMHTEPIpeTalnuud  WHPOPMAINY,
OTIpeJIeNIeHUs] JOCTOBEPHOCTH MOJIyYEHHOTO PEe3yJIbTaTa;

® CO3/aHWE YCIOBHH [UIA pPa3BUTHA YMEHUH IPOEKTHO-HCCIIENOBATEIBCKOM,
TBOPYECKOM ACSITEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbI YpOBEHBL) HA YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
otBoguTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hezento), B 11 kinacce — 68 yacos (2
gaca B HEJIEINIO).

[Ipennaraempiii B nmporpamMme 1o ¢u3uke NnepeyeHb J1abopaTOPHBIX U MPAKTHUYECKUX
paboT sBISETCS PEKOMEHJIOBAHHBIM, YUYHUTENh JIENAeT BBHIOOP MPOBEACHUS JTaOOPATOPHBIX
paboT M OMBITOB C YUETOM MHAUBHIyaTIbHBIX 0COOEHHOCTEHN 00ydatoIUuXCs.

COJEP)KAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI' O MO3HAHUS

®usuka — Hayka o mpupoje. Hayuneie MeTobl MO3HAHUS OKpYyX)aromero mupa. Poib
SKCIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pr3HKe.

MopnenupoBanue (pu3nueckux sBIEHUN W mpoueccoB. HayuHble THUIOTE3BI.
Ou3nyecKkue 3aKOHbI U TEOPHUU. ['paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIMI
COOTBETCTBHUSI.

Ponp u mecto Qusuku B (pOpMUPOBAHUU COBPEMEHHON HAy4YHON KapTHUHBI MHpa, B
MPAKTUYECKOUN JACATEILHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATYUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBrkeHHe. OTHOCHUTENBHOCTh MEXaHHYECKOro ABIKeHus. Cucrema
otcuéra. Tpaekropus.

[lepemerieHue, CKOpOCTh (CpenHsAs CKOPOCTh, MCHOBEHHAs CKOPOCTb) M YCKOpPEHUE
MaTepUaIbHON TOYKH, UX MPOEKIUN HA OCU CUCTEMBI KOOpAuHAT. Cl0KeHHEe NnepeMeleHnil
U CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpAMOIMHEHOe IBrxkeHue. [ paduku 3aBUCMMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEUIEHUSI MaTepUaIbHON TOUKU OT BPEMEHH.

CBoOoiHOE MajieHne. Y CKopeHrne CBOOOHOTO MaIeHus.

KpuBonmueiiHoe nBwxkeHue. JIBuKeHHME MaTepuaibHOM TOYKM IO OKPYKHOCTH C
MOCTOSTHHOM 10 MOJYJIIO0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHass ckopocTh. [lepuon u
gacTtoTa oOpaieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuueckre yCTpOMCTBA M MNPAKTUUYECKOE NPUMEHEHHE: CHUIOMETp, IBUKEHUE
CHapsI0B, LIEMHbIE U PEMEHHBIE MTepeIauH.



Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETA, MIUTFOCTPALIMS KUHEMATUUECKUX XapaKTePUCTUK JABUKECHHUSL.

[IpeoOpazoBanme IBUKCHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmoienue ABMKEHUS Tea, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaJIeHHUSL.

Hamnpagnenue ckopocT Ipu IBUXKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnegoBanue  COOTHOILIEHUS ~ MEXKIYy  NIYTSAMH, TPOWJIEHHBIMA  TEJIOM  3a
MOCJIEIOBATENIbHBIE PaBHBIC MPOMEXYTKH BPEMEHU MPH PABHOYCKOPEHHOM JBIKEHUU C
Ha4yaJbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHU MApUKaA B BA3KOU KHUJIKOCTH.

N3yuenune nBukeHus tena, OpOoIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnmn otHocutenbHOCcTH ['anmunes. llepswiii 3akoH HerotoHa. MHeprumanbHbIe
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunumn cynepno3unuu cui. Btopoit 3akoH Herootona mist
MaTtepuaibHOU TOUKHU. TpeTuii 3akoH HploTOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsokectu. [lepas kocMudeckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenune. Buasl Tpenus (mokos, ckoybkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cunma TpeHUs CKOJBKEHHS W cwia TpeHus mnokos. Koaddumument tpenus. Cuma
CONIPOTHUBIICHHUS MIPU ABUKEHUU TEJIA B )KUJIKOCTU WM rase.

[TocTynarensHoe ¥ BpaareabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT cHiIbl OTHOCUTEIBHO OCH BpamieHus. [lmedo cunbl. YcnoBusi paBHOBecHs
TBEPJIOTO TENA.

TexHnueckne yCTpoWCTBa M MPAKTHUUECKOE NPUMEHEHME: MOAIINITHUKY, IBHKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUUu.

CpaBHEHME MacC, B3aMMOJICHCTBYIOLIUX TEJl.

Bropoii 3akon HeroToHa.

N3zmepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeOopMaluu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenue nBuxenus Opycka 1o HaKIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM
oOpasie, OT ux JehopMalHH.

HccnenoBanue ycaoBuid paBHOBECHS TBEPJOTO Telld, UMEIOIIETO OCh BPAILIEHHUS.

Tema 3. 3akonvt coxpanenus 6 mexanuke

Nmmnynec MarepuanbHON TOYKHM (Tela), CUCTEMbl MAaT€pPHAbHBIX TOYeK. VMITynbc
CWJIBl U U3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHEHHs UMITyJIbca. PeakTUBHOE JBUKEHUE.

PaGota cuibl. MOIIHOCTE CHITBI.

Kunernueckas sHeprus MarepuanbHOi ToUku. Teopema 00 M3MEHEHUN KHHETUYECKOM
SHEPIUH.

[MoTenmmaneHas oSHeprus. [loTeHuuanpbHas dSHeEprus ymnpyro aehopMUPOBAHHON
npyxuHbl. [loTeHInanbpHas SHEPTUs Tela BOIU3H MOBEPXHOCTH 3EMITH.



[ToTeHIManbHBIC U HEMOTECHIIUATBbHBIE CHIIBL. CBs3b paOOTHI HETIOTCHIIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKOW HHEPTruu CHUCTEMbl TeJl. 3aKOH COXPAHEHHUS MEXaHWYEeCKOU
SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTPOMCTBA U IPAKTUYECKOE IPUMEHEHME: BOJOMET, KOIED,
MPY>KUHHBIN MTHUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMATLHOW PHEPTUU B KHHETUIECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydenne aOCOJIFOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu paboOThl CUIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW SHEpruu Teja Ha
MpUMeEpPE PACTSHKEHUS] PE3UHOBOTO JKT'yTa.

Paznen 3. MoaekysipHas puznka 1 TepMoAMHAMHUKA

Tema 1. Ocroebl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIO)KEHHUS MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHM H WX OIBITHOE
obocHoBanue. bpoyHoBckoe nwxkenue. Auddysus. Xapakrep ABHKEHUS U B3aUMOJICHCTBUS
YacTHI[ BemecTBa. MOJIEIN CTPOSHHUs Ta30B, JKUIKOCTEH U TBEPABIX TET U OOBICHEHHE
CBOICTB BEIlIECTBA Ha OCHOBE ATUX Mojeneil. Macca u pasmepsl Mojekyn. KomanuecTBo
BemecTBa. [loctostHHas ABoraapo.

TemmoBoe paBHoBecue. Temnepatypa u e€ nuamepenue. [llkana remneparyp Llenbcus.

Monenps naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETHYECKOU TEOPUH
HJeanbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW SHEpPruu
TEIUIOBOTO JABWXKEeHUs dactul rasa. [llkama temmnepatyp KenbBuHa. ['a30Bble 3aKOHBI
VYpaBHenue MenneneeBa—Kianeiipona. 3akoH JlanpToHa. M3omporeccsl B MaeaIbHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduyeckoe MpencTaBiIeHHE H30IMPOLIECCOB:
M30TEpMa, U30X0pa, u306apa.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnpIThI, NOKa3bIBAKOIIME AUCKPETHOE CTPOCHHE BellecTBa, (oTorpaguu Moyekyn
OpPraHUYECKUX COECIMHEHUM.

OnpiTel 10 AUPPY3UN KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOIEHCTBHUSL.

Mogenb, WUTIOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSIHUS UJICAIbHOTO I'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenre Macchl BO3[lyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpeHU 00béMa
KOMHAaThI, JABJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmoanHamuueckas cucreMa. BHyTpeHHsIq 3Heprus TepMOJUHAMUYECKON CUCTEMBI U
cocoObl e€ wu3MmeHeHus. KomudectBo TemnoTel W pabota. BHYTpeHHsAs oSHeprus
OJIHOATOMHOT0 HJCAJIbHOTO ra3za. Buupl Temonepenayu: TEIIOMPOBOAHOCTb, KOHBEKIUA,
W3IIy4eHHe. Y ieJbHas TeI0EMKOCTh BellecTBa. KoanmuecTBo TEmIoThl PpH TEIIonepeiaye.

[Tonsitne 06 ammabarHom mpouecce. [lepBeiii 3akoH TepMmoauHamuku. [IpuMmeHneHue
MEepPBOro 3aKOHA TEPMOJMHAMUKH K u3ompolneccaM. ['paduueckass uHTEeprnpeTarusi padoThl
rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTuMOCTh MPoLeccoB B IPUPOJIE.



TennoBble Mammubl. [lpuHIMIB AEHCTBHS TEIUIOBBIX MamuH. lIpeoOpasoBanus
SHEPTUU B TEIUIOBBIX MamuHax. Koadduiuent mone3Horo neicTBUA TEIUIOBOW MAIlIKHBL
ukn Kapuo u ero ko3dduumeHT Mmone3Horo AeUCTBUA. DKOJOTUYECKUE MPOOIEMBI
TEIUIOPHEPTETUKH.

TexHuueckue yCTpOHCTBA U NPAKTUYECKOE INPUMEHEHME: JBUraTellb BHYTPEHHETO
CropaHusi, OBITOBOM XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEW PHEPTruUU Tejia MPU COBEPIICHUH PAaOOTHI: BBUIET NPOOKH U3
OYTBUIKH TIOJ] IEHICTBHEM CXXAaTOTO BO3/yXa, HarpeBaHue 3(pupa B JATyHHOH TpyOKe MyTEM
TpeHus (BUICOJEMOHCTPALINS).

N3meneHue BHyTpeHHEN aHepruu (TemMmnepaTypsl) Tella Ipy TeIionepeaaye.

OnsIT 1o aguabaTHOMY PacHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenn mnapoBoil TypOMHBI, JBUraTelss BHYTPEHHErO CrOpaHHs, pPEaKTHBHOIO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenune ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpa3zoBanne wu KoHaeHcanwus. Vcmapenne wu kuneHue. AOCOTIOTHAsI U
OTHOCHUTENIbHAs  BJI@XHOCTh  BO3ayxa. HacelmeHHslt map. YaenpHas — TemoTa
napoo6pa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl KHIIEHUS OT JAaBJICHUS.

TBépnoe teno. Kpucraminueckue u amopdHble Tena. AHM30TPONHS CBOMCTB
kpuctauioB.  JKuakme — kpuctasel.  CoBpeMeHHble — Martepuansl.  [lmaBinenne  u
KpUCTaJIM3alus. Y ienbHasl Tersora riasieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuyeckne yCTpoHCTBAa M NPAKTUYECKOE MPUMEHEHHME: TUTPOMETP M IICHXPOMETP,
KAJIODUMETP, TEXHOJOTMU IIOJNYyYEHUS COBPEMEHHBIX MATE€pUAIOB, B TOM 4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUN.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npy NoHM>KEHHOM J1aBIICHUM.

Crnioco0Obl U3MEpPEHUsI BIAKHOCTH.

HaGnroneHnue HarpeBaHus U IUIaBJICHUS KPUCTANIMUECKOTO BELIECTBA.

JleMOHCTpanysi KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

W3mepenne OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. Inekmpocmamuka

Onexrpuzauus TeNl. OJEKTpUYEeCKUil 3apsa. [IBa BuIa JJIEKTPUYECKUX 3apsAllOB.
IIpoBOIHUKH, IUANEKTPUKH U MOJIYIIPOBOJIHUKN. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3aps/a.

Bsaumopneiicteue 3apsanoB. 3akoH Kynona. TodeuHblli 3IEKTPUYECKHH  3apsii.
Onexrpuueckoe mnose. HanpsoxkéHHocTh anekrpudeckoro mnouid. IlpuHnun cynepnosunuun
AIEKTPUYECKUX MTOJIEH. JINHNN HANPSYKEHHOCTHU IEKTPUYECKOTO MOJIS.

Pabora cun osnekrpoctarndyeckoro mnosid. IloteHnuman. Pa3sHOCTh MOTEHIMAJIOB.
[IpoBogHMKM M JAMINEKTPUKM B DJJIEKTPOCTaTMUECKOM  mose.  JuanekTpuueckas
IIPOHULIAEMOCTb.

OnexTpoéMkocTs. KoHzneHcaTOp. DIEKTPOEMKOCTD TIOCKOTO KOHJIEHCATOpa. JHEprus
3apsHKEHHOTO KOHIEHCATOPA.

TexHudeckne ycTpoHCTBa U MPAKTUYECKOE NPUMEHEHHUE: NIEKTPOCKOI, dIEKTPOMETP,
ANIEKTPOCTaTUYECKAs 3allUTa, 3a3eMJICHHUE AIIEKTPONIPUOOPOB, KOHJIEHCATOP, KOMMUPOBATBHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.



B3anmoneicTBue HadIEKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOU[aJu ILJIACTHH,
PACCTOSTHUSA MEXK/Ty HUMH U TUAJICKTPUIECKOM TTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 31exkmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DOneKTpUYecKuil TOK. YCIOBHS CYHIECTBOBAHMS JJIEKTPUUECKOrO TOKa. VCTOUHMKH
Toka. Cuia Toka. [TocTOsTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LIETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaenvHOE CONPOTUBIIEHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

Pabota anexrpuueckoro Toka. 3akoH Jxoyms—JIeHma. MoOIHOCTh 3JIEKTPUUYECKOTO
TOKa.

DNeKTpOABMKYIIasi CUJIa M BHYTPEHHEE CONPOTHUBIIEHHWE UCTOYHUKA TOKa. 3akoH OMma
JUTSI TIOJTHOM (3aMKHYTO#) JieKTpruyeckoi 1enu. KopoTkoe 3aMmbIkaHue.

DNeKTpOHHAas MPOBOAUMOCTh TBEPABIX METaNIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METaJJIOB OT TemnepaTypbl. CBepXIPOBOIUMOCTb.

DNeKTpUYECKUN TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass UM MpPHUMECHAas MPOBOJUMOCTH IOJYIIPOBOJHUKOB.
CaoiictBa p—n-niepexonaa. [TomynpoBogHHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUII TOK B PAcTBOpPaxX M pacIuiaBax 3JIEKTPOJUTOB. DJIEKTPOJIUTHYECKAS
JUcconuanus. JIEKTPOIU3.

DnekTpudyeckrii TOK B razax. CaMOCTOSTENbHBII M HECAMOCTOSITEIBHBIA pa3psl.
Momnnus. [Tnazma.

TexHuueckre yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP,
peocTar, HMCTOYHHUKH TOKa, 3JEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3SIEKTPOOCBETUTEIbHBIC
puOOPHI, TEPMOMETP CONMPOTHUBIICHUS, BaKYyMHBII U0, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MIOJIYIPOBOJIHUKOBBIN IMOJ, FaIbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HAaIPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS IWJIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, ILJIOIIAIN
MOIIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMenaHHoe coeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe n3mepenue 3meKTpoABMKyeH cuiibl. KOpoTkoe 3aMbIkaHKe rajJbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSSI TPOBOIUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue sIEKTPOABMXKYIIEH CHUIIBI HMCTOYHMKA TOKAa W €r0  BHYTPEHHETO
CONIPOTHUBIICHHUSL.

Habnronenue snexTpoiinsa.

MexnpeamerHbie CBA3U



Nzydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISECTCS C y4ETOM
COJIEpKATEIBHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMAaTHUKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nowsimus, CBI3aHHBIE ¢ U3YYEHHEM METOJIOB HAYYHOTO TO3HAHUS:
SIBJICHUE, HAyYHBIH (PakT, THIOTe3a, (U3MUYECKas BEIWYMHA, 3aKOH, TCOpHs, HAOIIOJCHHE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, N3MEPEHHE.

Mamemamuxa: penieHWe CHCTEMBbl YpaBHEHWH, JIWHEWHas QyHKIHs, Mapadoa,
runepOosia, X TpaduKd U CBOWCTBA, TPUTOHOMETPUYECCKHE (DYHKIUH: CHHYC, KOCHHYC,
TaHTeHC, KOTAHI'C€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKJECTBO, BEKTOPHI M WX MPOCKIUU
Ha OCH KOOPJIMHAT, CJI0KECHUE BEKTOPOB.

buonocus: MexaHWdeckoe JBWKCHHE B JKMBOW mpupojae, muddysus, ocmoc,
TEIUIOOOMEH JKWUBBIX OpPraHU3MOB (BHJBI  TEIUIOTIEpEJadd, TEIUIOBOE pPaBHOBECHE),
AIIEKTPUICCKHEC SBJICHUS B )KUBOU MIPUPOJIC.

Xumusi: JITUCKPETHOE CTPOCHHME BEUIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEJN, JKUAKOCTEHW M Ta30B,
AIEKTPUIECCKHIE CBOMCTBA METAJIOB, AIICKTPOJIUTHICCKAS TUCCOIIMAIINSI, TAIbBAHUKA.

T'eoepagus: BIaxxHOCTH BO3/IyXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE NBWKCHHH C WCIOIB30BaHUEM MEXaHU3MOB, YYET
TPCHUS B TEXHHKE, IMOAMIUITHUKA, UCIIOIh30BaHUE 3aKOHA COXPAHEHHUS UMITYJIhCa B TCXHHUKE
(pakera, BOOOMET U Jpyrue), IBUraTeslb BHYTPEHHEr0 CropaHus, naposasi TypOrHa, ObITOBOM
XOJIOIMIBHHUK, KOHJUITUOHEP, TEXHOJOTHH IOJTYYCHHS COBPEMEHHBIX MAaTEepPHAIIOB, B TOM
qrcie HAHOMATEepPHaJoB, W HAHOTEXHOJOTHH, JIIEKTPOCTATHYECKas 3alluTa, 3a3eMIICHHE
IEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, JJIEKTPOHATPEBATEIIbHBIC IMPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHL, TATbBAHUKA.

11 KJIACC
Pa3znen 4. diekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocTrosiHHbIE MarHuThl. B3anmMopeicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOE MoOJIE.
Bexkrop MarnuTHOW wuHAyKUuU. I[IpyHUOMO Cynepno3uuMu MarHUTHBIX moJie. JluHuu
MarHuTHOM UHAYKIMH. KapTrHa JIMHUI MArHUTHON MHAYKLIMH MOJI TOCTOSIHHBIX MAarHUTOB.

MarnuTHO€ 1oJje NpoBOJAHMKA ¢ TOKOM. KapThHa TMHUN MHAYKIMM MarHUTHOTO MHOJIS
JUIMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJBLEBOIO MPOBOJHUKA, KATYIUKH C TOKOM.
OnbiT Dpcrena. BzanmoaelicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJb U HalpaBJICHUE.

Cuna Jlopenma, e€ MOayidb W HampaBjieHue. J[BHkeHue 3apsiKEHHOM 4YacTHIlbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SIBneHue >3nIeKTpOMarHUTHOW MHAYKUMU. [IOTOK BekTOopa MarHUTHOM WHAYKLIMH.
DNEeKTPOABMKYIIAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIUN Dapajes.

BuxpeBoe anektpuueckoe moje. DNeKTPOIBHKYILAS CHJIa UHAYKIIMU B IPOBOJIHUKE,
JBUKYILIEMCSI IOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpONCTBa M MPAKTHUYECKOE IMPUMEHEHHE: TOCTOSHHBIE MAarHUThI,
ANIEKTPOMArHUThI, 3JEKTPOJABUTATENb, YCKOPUTEIHN 3J€MEHTApPHBIX YaCTHUL, WHAYKIHOHHAS
Meyb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.



B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue NEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD  JJICKTPOJBIDKYIICH CHJIBI HMHIYKIIMM OT CKOPOCTH HW3MEHEHUs
MAarHUTHOTO TIOTOKA.

SIBrieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne MarHuTHOTO TOJIS KATYIIKA C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUS SJIEKTPOMArHUTHON WHIYKITHH.

Paspnen 5. KosieGanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbvle KONEOAHUS

Konebarenbnast cucrema. CBoOOJHBIE MexaHMueckue KojebOaHus. [‘apmoHuueckue
koneOanus. Ilepuon, wacrota, amrumdtyna v ¢aza kosiebanuil. IIpyKHHHBII MasTHUK.
Maremaruueckuii MassTHUK. Y paBHEHHE rapMOHUYECKUX KoseOanuil. [IpeBpamienne snepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii koHTYp. CBOOOIHBIE 3JEKTPOMATHUTHBIE KOJCOAHHWS B HACATTLHOM
KOJIeOATeIbHOM KOHTYpe. AHAJIOTHUA MEXIy MEXaHHYECKUMU ¢ DIIEKTPOMAarHUTHBIMHU
koneOanusmMu. @Popmyna Tomcona. 3akoH COXpaHEHHS DOSHEPrud B  HICATBHOM
KoJIeOaTeIbHOM KOHTYDE.

[IpencraBnenne o 3aryxammux KojeOaHuWsaX. BbIHyXIEHHbIE MEXaHHUYECKHE
kojeOanus. Pezonanc. BoiHyXaeHHbIE 3JIEKTPOMarHUTHbBIE KOJIEOaHUS.

ITepemennbiii Tok. CHHYCOWIIATbHBIM MEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTY/THOE U JEHCTBYIONIEE 3HAYECHUE CHIIBI TOKA U HAIIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada U MOTPEOICHUE INEKTPUIESCKON SHEPTHH.
DKOJIOTMYECKHE PHUCKU MPHU MPOU3BOACTBE AMEKTposHepruu. KynbTypa uCHONb30BaHUSA
AJIEKTPOIHEPI U B IOBCEAHEBHOM KU3HU.

TexHuueckre yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: 3JIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, JIMHUHU JIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanue  mapamMeTpoB — KojeOaTeNbHOM  cUCTEMbl  (MPYXKUHHBIA WK
MaTeMaTHYeCKU MasTHUK).

HabGnronenue 3aryxaromux KojieOaHuH.

HccnenoBanue cBONMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcmwnorpaMmbsl — (3aBUCUMOCTHA  CHJIBI TOKa W HAaMpsDKEHHUS OT BpPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOAHUHA.

Pe3onanc npu nocienoBaTeabHOM COCAMHEHUM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH
Y KOHJIEHCATOPA.

Mogenb TUHUAN 3NEKTPOIepeaauH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH TMEPHOJAa MalbIX KOJeOaHWW Tpy3a HA HUTH OT JUTHHBI
HUTHU U MacCChI rpy3a.

HccnegoBanue nepeMEeHHOr0 TOKa B I€NM M3 TOCIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUmMHble 60JIHbL

Mexanuueckue  BOJIHBI, ycnoBus  pacnpoctpanenus.  Ilepuon.  Ckopocthb
pacipocTpaHeHus U AnuHa BoJHBL [lomepednspie u mpoaonbHble BodHBL. WHTEpdepeHus u
TUpaKIKs MEXaHMYECKHUX BOJIH.



3Byk. CkopocTh 3ByKa. 'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBIL. Y CJIIOBHS U3ITyYEHUs 3JICKTPOMArHUTHBIX BOJIH. B3aumuas
opueHrtauus BektopoB E, B, V B snexrpomaruutHoi BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TpeIOMIICHHEe, NoJspu3auus, auppakuus, uaTeppepenius. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana >mekTpoMarHuTHEIX BOJIH. [IprMeHeHre 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHOMINIBI paIrOCBA3U U TeIEBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEIbl.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3BYKOBAasl AUArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, paIuonpruEMHUK, TEIECBU30D,
anTeHHa, tenepon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmtomeecs Teao kKak HICTOYHUK 3BYKa.

Habntonenue otpaxxeHus U IpeaoMIIeHUS! MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHuny U Juppakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGnronenue cBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

HccnenoBanue CBOWMCTB 2JEKTPOMAarHUTHBIX BOJH: OTPaK€HUE, MPEIOMIICHHE,
noJisipu3anus, AMppakuus, HHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmosirHElHOE pacnpOCTpaHEHHE CBETa B OJHOPOHOMN
cpene. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaykeHUs1 cBeTa. [locTpoenne n300pakeHU B IIIOCKOM
3epKaje.

[Ipenomiienne cBera. 3aKOHBI TPEIOMJICHUS CBeTa. AOCOJTIOTHBIA TIOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroa MOJHOrO BHYTPEHHETO
OTpaKECHHUS.

Jucnepcus cera. CrioskHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparonue u pacceuBarouiue JuH3bl. ToHKasg nuH3a. DOKYCHOE pacCTOsHUE H
onTHYecKas cuia TOHKOM nuH3bL. [locTpoeHue wu300pakeHUN B COOMpAIOIIUX H
pacceuBaromux JinH3ax. @opmyna TOHKOH JTUH3bI. YBeIHUEHUE, 1aBaeMO€ JINH3O0M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON OTUKH.

BonnoBas ontuka. WHrepdepenmus cBera. KorepeHTHbIE HCTOYHHMKHU. Y CIOBHS
HAOMIOJICHUS] MAaKCUMyMOB M MHUHHUMYMOB B HHTEP(GEPEHLIUOHHONW KapTHHE OT JABYX
cuH(pa3HbIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. [udpaxknuonHas pemérka. YcioBue HAOMIOACHHS TIABHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHUYECKOTO CBEeTa HA AU(PPAKIUOHHYIO PELIETKY.

[onsipuzanus ceera.

Texuuyeckune ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHME: OYKH, Nymna, doToammapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOI, TEJIECKOIN, BOJIOKOHHAs ONTHKA, AUQPpPaKIUOHHAS
pemeéTKa, MoJsIpou.I.

Jemoncmpayuu

[IpsiMonMHENHOE pacpOCTPaHEHHUE, OTPAKEHHUE U TpeloMiieHue cBeTa. OnTuyeckue
pUOOPBHL.

[TonHOoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300paKeHU B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIa.

Habmonenue nuntepdepeHmun cera.

Habnronenue nudpakuuu ceera.
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Habmonenue nucnepcun cBera.

[TonyueHue cekTpa ¢ HOMOUIBIO IIPU3MBI.

[Tomy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEHIETKH.

Habnronenue nossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomul

N3mepenue nokaszaTesis IpeJOMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3aX.

HaGnronenue aucnepcun cera.

Pa3nes 6. OcHOBBI cClleIMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'pannBI IPUMEHMMOCTH KJIACCHYECKOM MeXaHMKU. [locTynarel cienualbHON TEOpUn
OTHOCUTEJIbHOCTH: WHBAPUAHTHOCTh MOJYJSl CKOPOCTHM CBETa B BaKyyme, IPUHIUI
OTHOCHUTEILHOCTH DUHIIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe]JICHHE BPEMEHU U COKPAILlEHUE JTTHHBL.

DHeprus U UMIYJbC PEIITUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPIUEN U UMITYJIBCOM PENITUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.

Paszpnen 7. KBanToBasi pusuka

Tema 1. Dnemenmul K6AHMOBOI ONMUKU

®ortonsl. Popmyna [lnanka cBs3u sHepruu (GOTOHA C €ro 4acToToM. DHEprus u
UMITYJIbC (POTOHA.

Otkpeitne u wuccnegoanue ¢orordpdekra. Ombitel A. I'. CroseroBa. 3aKOHBI
dbotodddexra. VYpaBHenue OiHmTeHa a1 porodrddexra. «KpacHas rpaHuUIa
dhoTtorddexra.

JlaBnieaune cBeta. OmerTel I1. H. JleGenena.

XUMHYECKOE IEUCTBHUE CBETA.

Texnuyeckue ycTpoicTBa U MpaKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT, (POTOAATUHK,
coJIHeUHas Oatapesi, CBETOHUOI.

Jlemoncmpayuu

®doTo3(dPexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnwiTel Pe3epdopra mo paccesauro o -yactuil. [Inmanerapaas
mozens aroma. [locrynatel bopa. U3znyyenue u nornomenue ¢GoTOHOB MPH MEPEXOJIe aToMa
C OJIHOTO YPOBHS SHEpruu Ha JIpyroi. Buawl crextpoB. CrekTp ypoBHEW SHEpruM aroma
BOJIOPO/JIA.

BonHoBeble cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckysipHo-BOJIHOBO# Tyaan3M.

CrioHTaHHOE U BBIHYXICHHOE U3TyYCHHUE.

Texnuyeckne ycTpoiicTBa M MPAKTUUYECKOE TMPUMEHEHHE: CIEKTPAIbHBIA aHaIu3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habmronenne nuHeHyaThIX CIIEKTPOB M3ITYyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JTOKa3bIBAIOUIME  CIOXKHOCTb  CTpoeHus  szapa.  OTkpbITHE
panmoaktuBHOCTH. OmbIThl Pesepdopaa mno ompeneneHuio cocTaBa paJuOaKTUBHOTO

HU3JTyUCHUS. CsoiicTBa aan)a-, 6CTa-, raMmMma-usJIydCcHHs. Bausiaue PaAOAKTUBHOCTH Ha
JKUBBIC OPpTraHHU3MBI.
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OTkpeiTHE TIpOTOHA U HeWTpoHa. HykinonHas monens siapa I'eitsenOepra—lBaneHko.
3apsin anpa. MaccoBoe uucio sjpa. M30Torsl.

Anba-pacnan. DIEKTpOHHBIH M TMO3UTPOHHBIA OeTa-pacman. ['amma-u3nydeHue.
3aKoH paJMOaKTUBHOIO pacaja.

DHeprus cBA3M HyKJIOHOB B sizipe. SnepHbie cuitbl. Jleekt Maccsl sapa.

SAnepHble peakuuu. Jlenenve U CUHTE3 SAEp.

SAnepusiii peaktop. Tepmosinepusiii cunte3. [IpoOnembl M NEPCHEKTUBBI SACPHOU
SHEPreTUKU. DKOJIOTUYECKUE aCIEKThl EPHOI SHEPTrEeTUKU.

OnemeHTapHble YacTUllbl. OTKPHITHE O3UTPOHA.

Metoabl HAOIIOACHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUS. EqnHCTBO (hr3ndeckoil KapTHHBI MHpa.

Texnuueckne ycTpoiicTBa M MPAaKTUYECKOE MPUMEHEHHUE: JI03UMETp, Kamepa
Bunbcona, sinepHblil peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (oTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Otanbl pa3BUTUA acTpoHOMHH. [IpukiagHOE W MHPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMHUHU.

Bun 3B€3anoro Heba. Co3pe3ausi, spKue 3BE3/1bl, IIAHEThI, X BUAUMOE JABHKEHUE.

Conneynas cucrema.

Counnne. ConHeyHasi akTUBHOCTh. Mcrounuk sHeprum ConHUA U 3BE3N. 3BE3IBI, UX
OCHOBHBIC XapaKTCPUCTUKU. JlnarpamMma «CHEKTpalabHBIA KJIACC — CBETHUMOCTBY». 3BE3MBI
IJIABHOM TOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBbY AJIA 3BE37 TIVIABHOM
MIOCJIE0OBATENbHOCTH. BHyTpeHHee crTpoeHne 3BE31. COBpEMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHUN U 3BoJronny CoJIHIA U 3BE3M. DTalbl KU3HU 3BE3NL.

Mnuneunsiii [lyte — nHama [Nanaktuka. [lonoxxenue u asukenue CosHna B [Nanmaktuke.
Tune! ramaktuk. PaguoranakTuku v KBazapbsl. YEpHBIEC IBIPHI B siApaxX raJIakTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Paz6eranue ramaktuk. Teopus
bonsioro B3peiBa. PenukroBoe n3imydeHue.

Macmrabnas cTpykrypa BeenenHoil. MeraranakTuka.

Hepeménnblie mpo6aemMbl acCTpOHOMUU.

Yuenuueckue nabnrooenus

HaGnroneHuss HEBOOPYKEHHBIM  IJ1a30M € HUCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
NPUIIOKEHUN Ui ONpE/EIeHUsl MOJOKEHHUsI HeOECHbIX OOBEKTOB Ha KOHKPETHYIO [Jary:
OCHOBHBIE c03Be311s1 CEBEPHOrO MOIYIIAPHUs U SIPKHUE 3BE3IBL.

Habmonenus B Teneckon JIynsl, mianer, Mneunoro Ilyrtu.

Oo6o0maronee NnoBTOpeHune

Ponb ¢u3uku M acTpOHOMHMHM B 3KOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHOM U
TUYECKOH cdepax AesTeNbHOCTH 4YEJIOBEKa, POJib U MeCTO (M3MKU U acTPOHOMHMU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, poJib (U3NYECKOH Teopun B (OPMHPOBAHUU
IpeJCcTaBIeHUN o0 pu3nyeckoi KapTuHE MHUpa, MECTO (U3NUYECKON KapTHHBI MHpa B 00LIeM
psAoy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEACTABIEHUI O IPUPOJIE.

MexnpeamerHbie CBA3U

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyuiecTBisieTcs ¢ y4éToMm
coJiepKaTelbHbIX MEXKIPEIMETHBIX CBS3€M € KypcaMu MaTeMaTHKH, OHOJOTMM, XUMHH,
reorpauu U TEXHOJIOTHH.

Medicnpeomemnusie nowsimus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOTO MO3HAHUS:
SBJICHHE, HAYYHBIM (akT, runoresa, ¢punuveckas BEIMUMHA, 3aKOH, Teopus, HalOIroneHue,
9KCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.
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Mamemamuxa: pelieHWe CHUCTEMBbl YPaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUU:
CHHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI
U UX MPOEKUUH Ha OCH KOOPIMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJHBIC 3JIEMEHTAPHBIX
GyHKUIMH, TpU3HAKKA MOJOOUS TPEYroJbHUKOB, ONPEACICHHE IJIOUIaad IUIOCKHX (UTyp U
o0béMa Tell.

Buonoeus: snexrpuyeckue SBICHUS B KUBOW MPHPOJE, KOJIeOAaTeIbHBIC IBIKEHUS B
KUBOU TPUPOJIC, ONTHUYECKHUE SIBJICHUS B XUBOW MPHUPOJE, NEHCTBHE paHalliy HA >KUBBIC
OpraHu3MBI.

Xumusi: CTpOCHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Te,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHWUTHBIE TONIOCa 3E€MIIM, 3aJ€KH MArHUTHBIX pyd, (OTOChEMKA
3€MHOW MOBEPXHOCTH, MPEJICKa3aHNe 3eMIICTPSICCHUH.

Texnonocua: ~ TUHUW  DJEKTpONEpenad,  TEHepaTrop  IEPEeMEHHOTO  TOKa,
AIIEKTPOJBUTATENb, WHIYKIWOHHAS TI€4b, panap, paauoONpHEMHUK, TEJIEBU30p, AHTEHHA,
tenegoH, CBU-nieub, npoeKIIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJIHEUHast OaTapes.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHET'O OBIIEI'O OBPA30BAHUASA

OcBoenne yueOHOTO Mpenmera «Du3nkay Ha YpOBHE CpPEeIHEro oOIIero oopa3oBaHus
(6a30BBIII  ypOBEHb) JIOJDKHO OOECHEYHTHh JOCTHIKCHHE CIICAYIONIUX JIMYHOCTHBIX,
MeTanpeIMETHBIX B MPEJAMETHBIX 00pa30BaTeIIbHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOTO mpeameTa « OU3nKa» JOKHBI OTPaKaTh
TOTOBHOCTD M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCA  CHOPMHUPOBAHHOM
BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAlUi, MO3UTUBHBIX
BHYTPEHHUX YOEXKJECHUN, COOTBETCTBYIOUIMX TPAAUIMOHHBIM LEHHOCTSM pPOCCHIICKOTrO
oOm1ecTBa, paclIMpeHue )KU3HEHHOTO OMBITA U OTbITA ACSITEILHOCTH B IIPOLECCE peanu3aliu
OCHOBHBIX HalpaBJIEHUI BOCIIUTATEIbHOMN 1€ATENbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpaIaHCKOro BOCIIMTAHUSA:

cOpPMUPOBAHHOCTh TPAXKJAHCKON MO3UIUH OOy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIeHA POCCHICKOT0 OOIIECTBA;

MPUHATHE TPAIUIUOHHBIX 00IIEYEIOBEYECKNX TYMAaHUCTHUECKUX U IEMOKPATHUECKUX
LICHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpECaX IPa’kJaHCKOTO OO0IIecTBa,
y4acTBOBATh B CAMOYIPaBIECHUHU B 00pa30BaTebHOM OpraHU3aI1u;

YMEHHE B3aMMOJCHCTBOBATH C COLIMAJIbHBIMA HMHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIHUSMHE ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOMN U BOJOHTEPCKON NESTENbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON TPakIaHCKON MACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOULIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCUUCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallMl0 M TMPUHHUMATh OCO3HAHHBIE  PEHICHMUS,
OpUEHTHPYSICh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4HCIE B
NeSITENEHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3cTeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas OCTETHKY HAYYHOTO TBOPUYECTBA,
MPHUCYIIETO PU3NIECKON HAYKE;
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5) Tpy/0BOT0 BOCIUTAHUS:

MHTEpEC K pa3IuyHbIM cdepam NpodecCHOHAIBHOW JeITeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKON W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npogeccuu 1 pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO M CaMOOOpPA30BaHUIO B OOJIACTH (PU3UKU
Ha MPOTSHKEHUN BCEH )KU3HHU;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh HKOJOTHYECKOW KYIbTYPHI, OCO3HAHME TIOOAIBLHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IJJAHUPOBAHUE U OCYILLECTBIICHUE JIEHCTBUM B OKPYKAKOLIEH Cpelle Ha OCHOBE 3HAHUSA
LeJIeN yCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA;

pacimMpeHue OIbITa JAEATEIBHOCTH SKOJIOTUYECKON HaANpaBJICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 10 (H3HKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS QU3HMUECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAyYHOH JAEATENIbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUCHHS
(U3UKN OCYIIECTBIATH MPOSKTHYIO M MCCIIE0BATENBCKYIO e TEIFHOCTh MHIUBUAYAIHHO U
B TpyIIIE.

METANPEAMETHBIE PE3YJIbTATbI
IMo3naBaTenbHbIE YHHBeEPCAJIbHBIE YUeOHbIE TeiicTBUSA
ba3oBrble Jornyeckue 1eHCTBHS:

CaMOCTOSITENIEHO (POPMYIHPOBATh W aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIpENeNATh 1IeJU IeATEIbHOCTH, 3aJaBaTh apaMeTpbl U KPUTEPUHU UX TOCTHKECHUS;

BBISBJIATE 3aKOHOMEPHOCTH M MPOTHBOPEUYMS B PACCMATPUBAEMBIX (DPU3UYECKHUX
SBJICHUSIX;

pa3pabarbiBaTh IUIaH pEHIEHUs NpoOaeMbl C y4€TOM aHalu3a HMEHOIUXCsS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B AEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOOPAMHUPOBaTb U BBINOJIHATH PabOTy B YCIOBHUSIX pPEaIbHOIO, BUPTYaJbHOTO M
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEILIEHUH )KM3HEHHBIX ITPOo0IIeM.

Ba3oBble ucciienoBarebcKHe N1eCTBUA

BJIaJIeTh HAyYHON TEPMMHOJIOTHEH, KIIIOUEBBIMU MOHATUAMHU U METOJaMH (hU3HYECKOMN
HayKH;

BJIaJIeTh HaBBIKAMU y4eOHO-MCCIEOBATENbCKON M MPOEKTHON JAEATENbHOCTH B
oOnacti (hU3HMKH, CIIOCOOHOCTHIO M T'OTOBHOCTBIO K CaMOCTOSITEJIbHOMY IOMCKY METOJ0B
pereHus 3a1a4 (PU3NYECKOTro COAEpIKaHus, IPUMEHEHHIO pa3IMYHbIX METOJ0B IO3HAHUS;

BJIQJIeTh BUJAMHU JEATEIBHOCTH MO MOJYYEHHUIO HOBOIO 3HAHMs, €r0 MHTEpPIpETaliH,
IpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX Y4E€OHBIX CHTyallUsX, B TOM 4YHCIe IpU
CO3JaHUH Y4EOHBIX MTPOEKTOB B 00JIACTH (PU3UKH;

BBISBJIATh NPUYMHHO-CIICICTBEHHBIE CBSA3M W aKTyalM3HpOBaTh 3a/ady, BBIJBUTATh
TUNoTe3y e€ pelleHus, HaXOOUTh apryMEeHThl JJIs J0Ka3aTelbCTBAa CBOUX YTBEP:KICHHH,
3aJjaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

aHAJM3UpPOBaTh IMOJYYECHHBIE B XOJIe pEIIEHHUS 3aJaud pe3yabTaTbl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4M B 00Pa30BaTEIbHON JIEATEILHOCTH, B
TOM YHCJIe IPU U3yUeHUN (PUBHKH;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

YMEThb MEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh KU3HEACITEIHHOCTH;

14



YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEyIaraTb OPUTHHAIbHBIE IOAXO0/IbI U PELICHNUS;

CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOLINE aJIbTePHATUBHBIC PEIICHUSI.

Padora c undopmanueii:

BJIQJIETh HABBIKAMHM TIONydeHHs HWHpopManuu (U3UIECKOTO COJEpXKAHUA U3
HUCTOYHUKOB  DPa3HbIX  THUIIOB, CaMOCTOSITEJIbHO  OCYHIECTBJIATH  IOUCK,  aHaJM3,
CHCTEMATH3allMI0 W HMHTEpIpeTanuio HHpOpMAlMu pPa3IM4HBIX BHAOB H  (opMm
IIpE/ICTaBJICHMUS;

OILICHUBATh JJOCTOBEPHOCTHh UH(POPMALINH;

WCIIOJIb30BaTh CpPEACTBA MH(POPMAMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX U OpPraHU3allMOHHBIX 3a/ad C COOJIIOJICHUEM
TpeOOBaHUN OSPrOHOMUKHM, TEXHUKH O€30MacCHOCTH, THUTHEHBl, pecypcocOepexeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON O€30T1aCHOCTH;

co3JaBaTh TEKCThl (DM3MYECKOTO COJIEp’KaHUs B pa3iIMyYHBIX (opmarax c Y4€ToM
Ha3HayeHus: uHGOpPMalUMW U 1EJeBOM ayauTopuu, BbIOMpas ONTHUMAJIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHukaTuBHbBIe YHUBepcalbHbIe y4eOHbIe JeliCTBUSA:

OCYILIECTBIIATH OOIIEHNE Ha ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHI;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAaHHEM S3BIKOBBIX
CpPEICTB;

MMOHUMATh U UCTHOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBUAYaIbHOU pabOThI;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX NEHCTBHI ¢ yU€TOM OOLIUX UHTEPECOB, U
BO3MOYKHOCTEHN KaXJI0TO 4eHa KOJUIEKTHBA;

IIPUHUMATh LIEJIM COBMECTHOW IEATENBHOCTH, OPraHU30BBIBaTh U KOOPAUHUPOBATh
JNEUCTBUA MO €€ NOCTUKEHHUIO: COCTAaBIATh IUIAH JEUCTBUM, paclpeiessiTh POJid C YYETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAaJa M KaXJOr0 Y4acTHUKAa KOMaHJIbl B OOIIUI
pe3ybTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IpeiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHUBHOE CTPATETMYECKOE IOBEIECHUE B PA3JIMYHBIX CUTyalUsX,
IIPOSIBJISITH TBOPUYECTBO U BOOOpaKE€HHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUueOHbIe 1eiCTBHS
Camoopranuszanmsi:

CaMOCTOSTEJIBHO OCYILECTBJIATh IIO3HABATEIbHYIO JEATEILHOCTh B 00JIACTH (PU3UKU U
aCTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTaBUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS PACUETHBIX M KaY€CTBEHHBIX 3a/ay, IUIaH
BBIMIOJIHEHUST IPAKTUYECKOH paboOThl € Y4ETOM HMMEIOIUXCA PEecypcoB, COOCTBEHHBIX
BO3MOYHOCTEHN U NPEANIOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JienIaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTh 32
pelIeHue;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (OPMHUPOBAHUIO M MPOSBICHUIO 3pYAMLUU B 00IacTH (U3MKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJIeTh HAaBbIKAMHM MO3HABATEIbHOM peQrueKCur KaK OCO3HAHUS COBEpIIaeMbIX
JNEVCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMIA;
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MCTOJIB30BaTh MPUEMBI pe(IeKCUH ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PELICHHUS;
YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHUXKECHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B nporuecce nocTrKeHUs IMUHOCTHBIX PE3Yy/IbTaTOB OCBOEHUS MPOrPaMMBbI 0 (u3HKe
ISl YpOBHSA cCpegHero ooémiero oOpasoBaHuMs Yy OOyYaroOIIMXCS COBEPLICHCTBYETCS
SMOLMOHAIBHBIA WHTEIJUIEKT, MPEAIOJIAraloNIii COPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOUIET0 CHOCOOHOCTh IOHMMAaTh CBOE OSMOLIMOHAIBHOE
COCTOSIHWE, BHUJIETh HANPABJICHUS Pa3BUTHS COOCTBEHHOH SMOLMOHAIBHOU CQephl, OBITh
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAaHMs,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEACHHE, CIIOCOOHOCTHb aJalTUPOBATHCA K SMOLIMOHAIBHBIM
M3MEHEHUSIM U IPOSBIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMM, BKIIOYAIOUIEH CTPEMIICHUE K JOCTMXKEHHUIO LEIH U YCHEXY,
ONTUMU3M, HHAIIMATUBHOCTh, YMEHUE JEMCTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEeH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTHIBATH €r0 MpPH OCYIIECTBICHUH OOIIEHHUsS, CIOCOOHOCTh K COYYBCTBUIO U
CONIEPEIKNBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTh BBICTPAUBAaTh OTHOIICHUS C
JOPYTUMU JIOAbMHU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3periaTh KOH(IUKTHL

NPEJIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 10 kJjiacce mpeaMeTHbIC pe3ylbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPakaTh C(OOPMUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHUMN:

J€MOHCTPUPOBATh Ha MPUMEpPax poJib U MeCTO GU3UKU B (POPMHUPOBAHUH COBPEMEHHOM
HAay4YHOW KapTHUHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH U TEXHOJIOTH, B MPAKTUYECKOM
JIeITEIILHOCTH JIFOICH;

YUUTBIBaTh TPAHULIBI MPUMEHEHHUS M3YUYEHHBIX (DU3MUECKUX MOJIeNel: MaTepuaibHas
TOYKa, MHEpIMAJIbHAs cucTeMa OTCYETa, abCOIIOTHO TBEPAOE TENO, UACATBHBIN ra3, MOACIU
CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN NEKTPUUYECKUI 3apsj] IPU pPEeLICHUH
buznueckux 3auay;

pacrno3HaBaTh (pU3UUYECKUe SBIEHUS (TMPOIecChl) U OOBICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETHUYECKONH TEOPUM CTPOCHHS BEUIECTBA U 3JICKTPOIUHAMHKU:
paBHOMEpPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHUE Tell,
JIBUKEHHE [0 OKPY>KHOCTH, WHEpLHs, B3auMmozeicTBue Tei, auddysusi, OpoyHOBCKOE
JBUKEHHE, CTPOCHUE KHUAKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bhEMa Tell MPH HarpeBaHUU
(oxymaxkgeHuu),  TEIJIOBOE  paBHOBECHE,  HCIApeHHWe,  KOHJEHCAlWs,  IUIaBJICHUE,
KpUCTAJIIN3alUsl, KHUICHHE, BJIAKHOCTh BO3/yXa, MOBBILIICHHE MIABJICHUSA Ta3a MpHU €ro
HAarpeBaHWU B 3aKPbBITOM COCYyIE, CBSI3b MEXAY IlapaMeTpaMH COCTOSIHHMSI rasza B
M30IpoLeccax, MMEKTPU3alus Tel, B3aUMOJCHCTBHE 3aps/I0B;

OTHCHIBAaTh MEXaHMYECKOe JBIDKEHHE, HCHONB3ys  (u3Mueckue  BeIHYUHBI:
KOOp/AMHATA, MyTh, NEpEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJla, UMITYJIbC Tela,
KMHETUYeCcKass SHeprus, MOTEHIMANbHAs JHEpPrusi, MeXaHWdyeckas pabdoTa, MeXaHHYecKas
MOIIIHOCTh; TPHU OMHCAHWM TMPABUIBHO TPAKTOBAaTh (PUIUUECKUNA CMBICI HCIOJIB3YEeMBIX
BETUYMH, WX OOO3HAYEHUS M EIUHUIIBI, HAXOIUTh (HOPMYIBI, CBS3BIBAIOIINE aHHYIO
(bU3MYECKYIO BETMUUHY C IPYTUMU BETUYUHAMU;

ONUCHIBaTh W3YYEHHBIE TEIUIOBbIE CBOMCTBA TE€I M TEIJIOBBIE SIBJICHUS, HCIOJb3Ys
¢usznuecKkne BETUYMHBI: JaBIEHWE rasza, TeMIepaTypa, CpeaHss KUHETUYecKas JHEprus
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAJIpaTUUYHAsI CKOPOCTb MOJIEKYN, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSIA YHEPrusi, padoTa raza, k03pPUIMEeHT MOIe3HOTO ACUCTBHSI TETLIOBOTO
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JBUTATEIs; MPHU OMHCAHUU TPABWIBHO TPAKTOBAaTh (U3WYECKUH CMBICT HCIIOJIb3YeMbIX
BEIMYUH, WX OOO3HAYCHHMS W €IUHHIBI, HAXOIUTh (POPMYJbI, CBSI3BIBAIOIIUE JAHHYIO
(U3NYECKYIO BETMUHUHY C IPYTHMMHU BETMUYUHAM;

ONMCHIBATh U3YYEHHBIE AJIEKTPUUECKHE CBOICTBA BELIECTBA U AIEKTPUUECKHUE SBICHUS
(mporieccsl), MUCHONB3ysd (PU3MUYECKHE BETUYMHBL 3JICKTPUUYECKUN 3apsii, IJIEKTPHUUECKOe
110J1€, HANPsDKEHHOCTD MOJIs, NOTEHLIMAN, Pa3HOCTh MOTEHIIUAJIOB; IPU OMMCAHUH IIPABUIIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCTOIB3YEMBIX BEJIWYHMH, MX OOO3HAUCHHS W CIMHULIBL
YKa3bpIBaTh (OPMYIIBI, CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHMHU
BEJIMYMHAMY;

aHATM3UPOBATh (PU3MUECKHE MPOLECCHl M SBJICHHS, UCTIONB3YS (PU3HUECKUE 3aKOHBI
MPUHLMIBL: 3aKOH BceMupHoro tarotenus, |, 11 u Il 3akonst HploToHa, 3aKk0H cOXpaHeHuUs
MEXaHUYECKON DSHEpPIruM, 3aKOH COXPAHEHHS HMITYJbCA, HPUHLUI CYNEPHO3UIUH CHJI,
MPUHIMI PaBHONpPABUS HWHEPUUANBHBIX CHUCTEM OTCYETA, MOJEKYISIPHO-KUHETUUECKYIO
TEOPUIO CTPOEHHUS BEIIECTBA, I'a30Bbl€ 3aKOHBI, CBA3b CPEAHEW KHHETUYECKOM SHEpTHUH
TEIUIOBOTO  JIBWKEHHUS MOJIEKYll ¢ aOCOJIIOTHOM  TemmepaTypoW, TMepBbIi  3aKOH
TEPMOJIMHAMHUKH, 3aKOH COXpaHEHMsI JJIEKTPUYECKOro 3apsijia, 3akoH Kysnona, mpu sTom
pa3nanyath CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, M0 MaTEMAaTUYECKOE BBIPAYKEHUE U YCIOBUS
(rpanuIBl, 00J1ACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPUHIUIBI JEUCTBUS MAaIIUH, MNPUOOPOB M TEXHUYECKUX
YCTPOICTB; pa3nnuyarh ycJI0BUS UX O€30MaCHOTO UCTIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITIOJIHATh AKCIEPUMEHTHI M0 HMCCIEI0BAaHUIO (DU3MUECKUX SIBICHUH U TMPOILIECCOB C
UCIOJIb30BAHMEM TMPSIMBIX, W KOCBEHHBIX HW3MEpPEHHH, MNpu 3STOM (QOpMYIUpPOBaATh
nmpobseMy/3agady ¥ THUIOTE3y Y4eOHOTO DJKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IIPEUI0KEHHOT0 000pYA0BaHUS, IPOBOIUTH ONBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYILIECTBIIATh NpPSIMbIE U KOCBEHHbIE U3MEpPEHUs] (PU3MYECKUX BEIMYUH, MIPU ITOM
BBIOMPATh ONTUMAJIBHBIA CHOCO0 M3MEpPEHHs M UCMOJb30BAaTh M3BECTHBIE METOJbl OLIEHKU
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (U3UYECKUMHU BEJIMYMHAMHM C MCIOJb30BAaHUEM
HpPSIMBIX W3MEPEHUHl, NMpU 3TOM KOHCTPYHPOBAaThb YCTAHOBKY, (PUKCHPOBATH DPE3yJIbTaTh
IIOJIy4EeHHOH 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUAE TaOiaull W TpauKoB, AenaThb
BBIBOJIBI 110 PE3YJIbTaTaM HUCCIIECJOBaHUS;

coOmoarh npaBuiia 0€30IacHOro TpyAa MpPU MPOBEJEHUU HCCIEIOBAaHUHA B PaMKax
y4eOHOIro SKCHEpUMEHTa, Yy4eOHO-UCCIIEAOBATENBCKOM M IPOEKTHOW JEeATEIbHOCTH C
UCIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPONCTB U J1a00paTOpHOro 000pyI0BaHHUS;

pemaTh pacu€THbIE 3a7ayd C SBHO 3aJaHHOM (DU3MYECKONH MOJIENIbIO, HCHOJb3Ys
¢u3nyeckue 3aKOHbl M MPHUHLMIB, HAa OCHOBE aHajM3a YCJIOBMs 3aJauyd BbIOMpPATh
(bU3MYECKy0 MOJENb, BBIACIATh (PU3NYecKre BEIUYHHBI U (HOPMYIIbI, HEOOXoIuMbIe AJs €€
pelleHns, IPOBOAUTH pacuy€Tbl M OLECHMBATh PEAJBHOCTh IOJIYYEHHOIO 3HAYEHUS
($U3NYECKOl BETUYHHBI;

pelaTh Ka4eCTBEHHBIE 3aJa4l: BBICTPauBaTh JIOTHYECKU HEIIPOTUBOPEUUBYIO LIETIOUKY
paccyXJeHUi ¢ ONOpOi Ha N3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;

UCIOJb30BaTh MpPHU pEIIeHUH Y4eOHBIX 3aJay COBpEMEHHble HH(OPMAaIMOHHBIE
TEXHOJIOTUH JUISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALlMU U MPECTaBICHUS yueOHOH U
Hay4YHO-TIONYJISIpHOW HMH(OpPMAIMK, MOJYYEHHON M3 Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBAThH MOJTydaeMyl0 HH(POPMALIUIO;

MPUBOANUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 00bsICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS IO (PU3MKE B IOBCEIHEBHOM JKHU3HU IS
oOecrieyeHns 0€30MaCHOCTHU MPH 0OpaIlleHUH ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMH,
JUISL COXpaHEHUS 3710pOBbs 1 COOIIOIEHUS] HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroLei
cpene;
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paboTarh B Tpymnmne C BBINOJHEHHWEM PA3IMYHBIX COIMAJBHBIX POJICH, TIAHUPOBATH
paboTy rpynimsl, palMOHAIBHO PACHpeAesTh 00SI3aHHOCTH U TUIAHUPOBATh JIESATEILHOCTH B
HECTaH/IAPTHBIX CUTYAIUIX, aJleKBATHO OLICHUBATh BKJIAJ KaXI0TO U3 YUaCTHUKOB IPYIIIbI B
pelIeHNnEe pacCMaTPUBAEMON MTPOOIIEMBI.

K konmy oOyuenuss B 11 kJacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YypOBHE
JOJIKHBI OTPakaTh C()OPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUIA:

J€MOHCTPUPOBATH HA MMPUMEPAX POJIb M MECTO (GU3UKU B (POPMHUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTHHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTHUYECKOU
JEeATETbHOCTH JIFOJICH, IEJIOCTHOCTD U €AMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HM3YyYCHHBIX (PHU3UUYECKUX MOJENEH: TOUYCUHBIN
NIEKTPUYECKUI 3apsij, Jyd CBETa, TOYEUHBI HCTOYHUK CBETa, SJIEPHAS MOJENb aTOMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO Apa MPH pelIeHnn GU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3udeckue siBJICHUsS (IIPOILECChl) M OOBACHATH UX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKM W KBAHTOBOM (U3MKH: 3JIEKTpUYecKass MPOBOAMMOCTb, TEIJIOBOE,
CBETOBOE, XHMHYECKOE€, MarHUTHOE JEWCTBUS TOKAa, B3aUMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHUTHasE WHIYKLHUS, JOEHCTBHE MAarHWTHOTO TOJS Ha MPOBOJHUK C TOKOM U
IOBUOKYIIMMCS — 3apsii, DJEKTPOMAarHUTHbIE KOJ€OaHUS W BOJIHBI, HPSIMOJIMHEHHOE
pacnpocTpaHEeHUEe CBETa, OTpPaKEeHHe, IpeloMyIeHHe, uHTeppepeHIus, audpakuus u
moJIsipu3alis CBeTa, Jucrepcusi cBera, Qorosnekrpuueckuii 3Pdekt (pororddexr),
CBETOBOE J[aBJICHNE, BOZHUKHOBEHUE JIMHENYATOT0 CIIEKTpa aToMa BOJOPO/1a, €CTECTBEHHAs U
HCKYCCTBEHHas paJiOaKTUBHOCTb;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (DIEKTPUUECKHE, MAaTHUTHbBIE, OTITHYECKUE,
ANIEKTPUYECKYI0 TMPOBOJAUMOCTh PA3IUYHBIX Cpel) U DJIEeKTPOMArHUTHBIE SBICHUS
(mportecchbl), HWCMONB3Ys (PU3WYECKHE BEIMYMHBI: JJICKTPUYECCKUN 3apsi, CHia TOKa,
JNEKTPUYECKOE HANPSLDKEHHE, JSJIEKTPUYECKOE CONMPOTUBIIEHUE, PAa3HOCTh MOTEHLIHAJIOB,
ANIEKTPOJBIDKYILAS cujia, paboTa TOKa, MHAYKLHS MarHUTHOTO MOJs, cujla AmIepa, cuia
JlopeHna, MTHIYKTUBHOCTh KaTYILKH, SHEPTUS 3JIEKTPUUECKOIO0 M MAarHUTHOTO MOJIEH, IEPHOT
W yacToTa KoyiebaHMil B Koyie0aTeNbHOM KOHTYpe, 3apsl] U CHiIa TOKa B Ipolecce
rapMOHUYECKHUX 3JIEKTPOMAarHUTHBIX KOoJeOaHuM, OKYCHOE paccTOsHUE M ONTHYECKas cuja
JIUH3BI, IPU OMUCAHUH IIPABHIILHO TPAKTOBATh (PU3MUECKUN CMBICI UCTIOIb3YEMbIX BEJIMYUH,
ux 00O3HAYEeHMs] M EIUHMIIBI, YKa3bIBaTh (JOPMYJIbI, CBS3BIBAIOUINE AHHYIO (PU3UYECKYIO
BEJINYMHY C IPYTUMU BEJIMUYUHAMU;

OTHCHIBATh H3YYEHHbIC KBAHTOBBIC SBJIEHUS M TMPOIECCHI, UCIOJB3YS (pusnueckue
BEJINYMHBIL: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPrUs U
UMITyJbC (DOTOHA, MEPHOJ MOJypacnaza, dHeprusi CBSA3M aTOMHBIX sJep, MPH ONUCAHUU
MPaBWJIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCHOJB3YEMbIX BEIUYMH, UX 00O3HAUEHUS U
€IMHULIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYHUHY C APYTUMU
BEITMYMHAMH, BBIUUCIIATH 3HaUeHUE (U3NUECKOI BETUUHHBL;

aHAIM3UPOBATh (PU3UYECKUE TPOIECCH U SBICHHS, UCIIONIB3YS (U3MUYECKUE 3aKOHBI U
NPUHLMUIBL: 3aKkOH OMa, 3aKkOHBl MOCIEAOBATEIBHOIO M MapajuleIbHOTO COEIUHEHUS
MIPOBOJHUKOB, 3akoH Jlxoynsa—JleHua, 3akoH 3JE€KTPOMAarHUTHOM MHIAYKUWH, 3aKOH
MPSMOJIMHENHOTO pacpOCTPAHEHHUs CBETA, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI MPEJTOMIICHUS
CBeTa, ypaBHeHHMe OiWHmTeNHHa 18 (oTodddekra, 3aKOH COXpaHEHUS HSHEPrHH, 3aKOH
COXPAaHEHHUsI HMITYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUs
MaccoOBOTO 4YHCia, MOCTYNaThl bopa, 3ak0OH pPaJuOAaKTUBHOTO pacnaja, Ipu 3TOM pa3indarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE M yCIOBHs (TpaHULBL,
001acTi) IPUMEHUMOCTH;

OTPEEIIATh HAIlPaBJICHUE BEKTOPAa UHAYKIIMN MArHUTHOTO I0JIsI IPOBOJHUKA C TOKOM,
cwiibl Amrnepa u cuisl Jlopenna;

CTPOMTh M ONMCHIBaTh H300paK€HHE, CO3/1aBaeMOE€ IUIOCKMM 3€pKaloM, TOHKOMN
JIMH30M;
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BBITIOJIHATh 3KCIIEPUMEHTHI 0 MCCIEIOBaHUI0 (DU3NYECKUX SBICHHH U MPOIECCOB C
UCTIOJb30BAHMEM TIPSMBIX, M KOCBEHHBIX HW3MEpPEHHWil: mpH 3ToM (HOpMyIHpOBAThH
npobneMy/3agady W THUNOTE3Y YY4EOHOro OSKCIEPUMEHTa, COOUpaTh YCTaHOBKY W3
MPEUI0KEHHOT0 000pYA0BaHUS, TPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOJIBI;

OCYIIECTBIISITh NPSIMBbIE U KOCBEHHBIE M3MEpPEHUs (DPU3MYECKHX BEIHYUH, MPH ITOM
BBIOMPATh ONTUMAIIBHBIA CIOCO0 M3MEpPEHHs] W MCIOJIb30BaTh M3BECTHBIE METOJBI OLICHKU
IIOIPEIIHOCTEN U3MEPEHNUN;

WCCIIEIOBAaTh 3aBUCHUMOCTH (DU3UYECKUX BEIMYMH C HCIOJB30BAaHUEM MPSIMBIX
M3MEPEHUH: TIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATHh PE3YJAbTATHI MOIY4YCHHOU
3aBHCUMOCTH (U3UYECKUX BEJIMYMH B BUAC TaOMUI W TpadUKOB, JAeNaTh BHIBOIBI IO
pe3yabpTaTaM HCCIIeIOBaHMS,

coOmoaTh mpaBmiia 0€30MacHOTO TPyAa MPH MPOBEICHUN HWCCIEIOBAHUN B PaMKax
y4eOHOTO JKCIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENECKOM ¥ TPOEKTHOW JIESATETBHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemaTh pacu€THBIE 3aayll C SBHO 3aJaHHON (PU3MUECKOW MOJMENBI0, HCIOJb3Ys
¢u3nveckne 3aKOHBI W TPHUHIMIIBE, HAa OCHOBE aHajW3a YCJIOBHS 3aJadydl BHIOMpPATh
(bu3nUuecKy0 MOJIeNb, BHIICIATh (PU3MUECKUE BEIUUMHBI U (HOPMYIIbI, HEOOXOAUMBIE s €€
pemieHus, TMPOBOTUTh pAcY€Thl M OIEHUBATh PEATbHOCTh MOJYYCHHOTO 3HAYCHUS
(hbM3UYIECKON BEITUYHHBL;

pemaTh Ka4eCTBEHHBIE 33]aUi: BEICTPAUBATh JIOTHIECKH HETTPOTUBOPEUUBYIO IIETIOYKY
pPacCy>XJIEHUI ¢ OTTOPOY HA M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UIECKHUE SBIICHNUS,

WCTIONh30BAaTh MpPH pelIeHHH YYeOHBIX 3aqad COBpEMEHHbIEe HMH(OpMaIHOHHBIE
TEXHOJIOTUH JIJIsl TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMH U TIPEJICTABICHUST YIeOHOH U
Hay4YHO-TIONYJISIPHOW HMH(OpPMAaIMK, MOJYYEHHON M3 Pa3INYHBIX UCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATh M0Jy4aeMyI0 HH(OPMAILHIO;

OOBSICHATh NPUHIMIBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOMUCTB,
pa3nuyarh yclIoBUs UX O€30IIaCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

IIPUBOAMUTH IPUMEPHI BKJIaZa POCCUNCKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS 1O (U3MKE B IOBCEAHEBHOM KHU3HM [UIs
oOecrieyeHus 0€30MaCHOCTH TP OOpaIlleHUH C IPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH,
JUIL COXpaHEHMsI 310pPOBbs M COOIIOIEHUS] HOPM SKOJIOTHYECKOTO MOBEIEHUS B OKpYXKaroLeH
cpene;

paboTaTh B Ipylne ¢ BBIIOJHEHUEM pPAa3JIMYHbIX COLMAIbHBIX pOJIEH, MJIAaHUPOBATh
paloTy rpynibl, palMOHAIBHO PacHpeAessITh 00A3aHHOCTU U IUIAHUPOBAThH JEATENbHOCTD B
HECTaHIAPTHBIX CUTYAIUsX, aJl€KBATHO OLEHUBATh BKJIAJ] KQXJIOTO U3 YYaCTHUKOB IPYIIHI B
peleHre paccMaTpuBaeMOi pOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC

No HaumenoBanue pa3iesioB v TeM y4eOHOTO mpeiMera 4achl
Pazjnen 1. @u3zuka U MeTOAbl HAYYHOT0 MO3HAHUSA (2 4)

1.1 | ®usuka 1 METOIbI HAYYHOT'O MO3HAHUS 2
Pazpnen 2. Mexanuka (18 u)

2.1 | Kunematuka 5

2.2 | lunamuka 7

2.3 | 3aKoHBI COXpaHEHUsI B MEXAHUKE 6
Paznen 3. MoJiekyasipuas ¢pu3znka u TepmoauHamuka (24 4)

3.1 | OcHOBBI MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH 9

3.2 | OCHOBBI TEPMOJIMHAMUKHU 10

3.3 | ArperaTsble cocTosiHUS BemecTBa. Da3oBble nepexoabl 5
Pasnen 4. Daekrpoannamuxa (22 4)

4.1 | DnekTpocraTuka 10

4.2 | TlocrostHHBIN >neKTpruecKkuid TOK. TOKK B pa3inMyuHBIX cpeaax 12
Peszepr 2
HToro 68

11 KJIACC

No HanmenoBanue pa3ennoB U TeM ydeOHOTO TIpeIMeTa 4achl
Pasznea 1. Duekrpoaunamuka (11 1)

1.1 | MarautHoe noJie. DJIeKTpOMarHuTHasE MHIYKIUS 11
Paznen 2. Kojebanusi u BoIHBI (24 1)

2.1 | Mexanuueckue U 3J€KTPOMarHUTHBIE KOJICOaHUsI 9

2.2 | MexaHW4ecKue U 3JIEKTPOMATrHUTHBIE BOJIHBI 5

2.3 | OnTuka 10
Pa3znen 3. OCHOBBI cienMAJILHONH TEOPUH OTHOCUTEIHLHOCTH (4 1)

3.1 | OcHOBBI ceMaNbHON TEOPUU OTHOCUTEIBHOCTH 4
Pa3znen 4. KBanroBasi pusuka (15 4)

4.1 | DiieMeHTBl KBAHTOBOI ONTUKHU 6

4.2 | CrpoeHue atroma 4

4.3 | AToMHOE€ S1pO 5
Pa3nen S. DuemenTsl actpoHomMun u actpodusuku (7 4)

5.1 | DrneMeHThl aCTPOHOMHH U aCTPO(UUKH 7
Pasznea 6. O0001mawmee nopropenue (4 1)

6.1 | OGoOmiatoriee MOBTOPEHNE 4
Peszeps 3
Hroro 68
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