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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOTO YpOBHS Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
obpazoBarenbHON IporpaMmsbl, ipeactaBieHHbIX B PI'OC COO, a Takxe ¢ yaétoM deaepaabHOn
paboueil mporpaMMbl BOCIIUTaHUS M KOHIEMIINY TpenoaBanus yueOnoro npeamera «Pusnkay B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaqu3yrolluX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpamMMbl 10 (UM3MKE HampaBlIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaromuxcs 10—-11 kimaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATEIbHOCTHOIO noaxoaa. IIporpaMma 1o ¢pu3nke cOOTBETCTBYET
tpeboBanusM ®I'OC COO K mIaHUPYEMbBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOYy4YeHMs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peaU3allMd MEXIIPEIMETHbIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3Y4YCHUs (U3UKU Ha YPOBHE CpeHEro oOlIiero oOpa3oBaHMs, IUIAaHUPYEMbIE
pe3yabTaThl OCBOCHHS Kypca (PU3HKH: TMYHOCTHBIE, METANIPEeIMETHBIE, IPEMETHBIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e IUIAHUpPYEMBbIE PE3yJbTaThl OCBOECHUS Kypca (U3MKM Ha Ga30BOM YPOBHE, B TOM 4YHCIE
IpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;
e coaepxaHue yueOHoro npeamera « Pu3ukay 1o rogam o0yyeHHs.

dwu3mKa Kak HayKa 0 HanboJiee OOIMX 3aKOHAX MPHUPOJIBI, BEICTYIAsk B KAUECTBE Y4€OHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIEeM MHDE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUHN, H3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueit u actpoHoMuer. Mcnoab30BaHWE W aKTUBHOE
npUMeHeHHe (pU3NYeCKUX 3HaHUM ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HbIX TEXHOIOI UM
B c(epe HSHEPreTHKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, IOJYyUYEHHUS HOBBIX MaTEpHUAJIOB C
3aJJaHHBIMU CBOMCTBaMHU U Ipyrux. M3yuenue Gpu3nkyu BHOCUT OCHOBHOM BKJIaJ B (pOPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa OOydaromuxcs, B (popMHpOBaHHE YMEHUH NPHUMEHSATH
HaY4HbII METO/] TO3HAHUS ITPH BHITIOJIHEHUN UMHU Y4eOHBIX MCCIIEJOBAaHUM.

B ocHoBy kypca ¢u3uku 71 YpOBHS cpeHero o0mero o0pa3oBaHusl MOJIO0XKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCeX pa3ziesioB (PU3MKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl MaTepHal Kypca GpU3NKH 00beTUHEH BOKPYT
¢usnueckux Teopuid. Bengymmum B Kypce sBIseTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BEUIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOIb30BaHUE T'YMaHUTAPHOIO
noTeHIHana (PU3NYeCKoi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIeCTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M 3KOJIOTMUECKUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc GU3uku npezmnonaraetT 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNH N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs TOCPEACTBOM BBEICHHS 3JEMEHTOB COJCpXKaHMA,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyKAeHUs Mpo0IeM palioOHaIbHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (U3MKH Ha YpPOBHE CpelHero oOIiero oOpa3oBaHMs
ABIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKType MOCTPOEHUS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IIPOLIECCOB).

CucTeMHO-IeATEbHOCTHBIN MOAX0] B Kypce (PU3MKHU peanu3yercs MPexe BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAILHON JEATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPaTKOBPEMEHHBIX IKCIEPUMEHTOB MU
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme MO (PU3UKEe OOBEAUHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BelaeneHue B ykazaHHOM Ie€peyHe J1abOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBIISIETCS YYacTHUKaMH 0Opa30oBaTENIbHOTO
npolecca UCXOsl U3 0COOEHHOCTEH IIaHUPOBaHMs U OCHalleHUs kabuHeTta (usuku. Ilpu sTom
oOecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IIO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHue yJesseTcsl pelIeHUI0 pacy€THRIX U KaueCTBEHHbIX 3aj1ad. Ilpu stom
JUIsL pacu€THBIX 3a/1a4 IMPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJISIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelna Kypca,
TaKk W HHTEIpUpYsl 3HAHWUA U3 pPa3HbIX pa3fenoB. /Ui KauecTBEHHBIX 3ajad IMPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TtpeboBanusmMu PI'OC COO K MarepuanbHO-TEXHUYECKOMY
obecrieyeHHI0 yuyeOHOro nmpoiecca 0a30Bbli ypoBEHb Kypca (U3UKU HAa YPOBHE CPEHETO OOIIEro
00pa30BaHUs JIOJDKEH W3YyYaThCsl B YCIOBHUSX MPEIMETHOTO KaObuHeTa (PU3MKH WM B YCIIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa MpeIMEeTOB €CTECTBEHHO-Hay4YHOro Lukia. B kaOunere ¢usuku
JOJDKHO OBITh HeoOXoauMoe J1abopaTopHOE OOOpYAOBAaHUE JUJISl BBIIOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (Gpu3nKe yueHM4eCcKuX NpakTHIeCKuX paboT U JEMOHCTPAIllMOHHOE 000py10BaHHE.

JemMoHCcTpaniioHHOe 00opyaoBaHue (HOpPMUPYETCS B COOTBETCTBUU C IPUHIIUIIOM
MUHHMMAaJIbHON JOCTAaTOYHOCTH M 00ECHeYuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B IIpOrpamMMme Io
¢u3MKe KIIOYEBBIX JEMOHCTpALUil A HUCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHUM M IPOLIECCOB,
SMIMPUYECKUX U (YHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlabopatopHoe 000pyAOBaHHE ISl YYCHUYECKUX PAKTHIECKUX padboT OpMHUPYETCS B BULC
TEMaTUYeCKMX KOMIUIEKTOB W oOecrneunBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JIByX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBI J1TaOOpPaTOPHOrO OOOPYJIOBaHUS JOJDKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIFOTCSA:

e (opmHupoBaHUE UHTEPECA U CTPEMIICHUS 00YYAIOIINXCS K HAYyYHOMY M3yUEHUIO PUPOIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJICTaBICHMM O HAaydHOM METOA€ IIO3HaHus U  (QOpPMHUpPOBaHUE
MCCJIEIOBATEIBCKOTO OTHOIIECHUS K OKPY’KAIOLIUM SIBJICHUSM;

e (QopmMHpOBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa U3y4YEHHs] OCHOB CTPOEHUS
MaTepuy U GyHJaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

e (opmupoBaHUE YMEHUN OOBACHATH SBJICHUS C UCIOJb30BaHUEM (PM3MUECKUX 3HAHUN U
HaYYHBIX JOKa3aTeNIbCTB;

e (opmupoBaHUE MPEICTaBICHUNA O POJIU (UMKHU AJI Pa3BUTUS JIPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

Joctumxenne 3THX Lejaed oOecreurBaeTcsi pelieHHeM CIeAYIOIIUX 3aqad B IpoLecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oomiero oopa3oBaHusi:

e MnpuoOpeTeHHe CUCTeMbl 3HaHUM 00 oOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKIIIOYAsT MEXaHUKY, MOJIEKYJSIPHYIO (DU3UKY, dJIEKTPOJANHAMHKY, KBAaHTOBYIO
(bU3KKY U 3JIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHHE YMEHHI IPUMEHSITh TEOPETHUECKUE 3HAHUS I O0bICHEHUS (PU3UIECKUX
SBJIEHUH B TIPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIIEHU B IOBCETHEBHOM JKU3HU;



e OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 33]1a4 C SIBHO 331aHHON (PU3NIECKOI MOJIEIbIO,
3a/1a4, oIpa3yMEeBAIOIINX CAMOCTOSATEIbHOE CO3/IaHue (PU3NIECKON MOJIeNH, aIeKBaTHOM
YCIIOBHSIM 33]1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB W TPHHIIUIIOB JEHCTBUS TEXHHYECKUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEILy;

e OBJAQJICHHE METOJaMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS (PU3MUECKHX
AKCIIEPUMEHTOB, aHAJIU3a U UHTEPIpETAMy WH(HOPMAIIMHU, OTIPEICICHUS JOCTOBEPHOCTH
MOJYYEHHOTO pe3yJIbTara;

e CO3/IaHUE YCJIOBUH ISl PAa3BUTHUS YMEHHH MPOSKTHO-UCCIIEIOBATEIBCKOW, TBOPYECKOM
JESTEIIbHOCTH.

Ha usyuenue ¢usukm (6a30BBI ypOBEHb) Ha yYpOBHE CpPEIHETrO OOIIero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEIIO).

COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pasznen 1. dusuka u MeTOAbI HAYYHOI0 O3HAHUSA

®usuka — Hayka o npupozae. Hayunsle mMeronsl mo3HaHus Okpy»karomero mupa. Poib
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pu3nyecKux siBIeHU u mporeccoB. Hayunsie rumore3sl. Ouszmueckue
3aKOHBI ¥ TeOpUH. | paHUIIBI MPUMEHUMOCTH (PHU3HYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUS.

Pomp m mecto ¢usuku B (QOpMHPOBaHHUM COBPEMEHHON HAaydHOW KapTHHBI MHUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaoroBsle ¥ MUGPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmkeHHe. OTHOCHUTEIBHOCTh MEXaHWYEeCKOro mABmxkeHus. Cucrema
orcué€ra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHAT. ClioKeHHe NMepeMEIIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJHHEHHOEe NBMXKeHHe. ['padmku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEPEMENICHUSI MAaTEPHUAIIBHONW TOYKH OT BPEMEHH.

CBoOonHOe majeHne. Y CKopeHne cBOOOHOTO MaIeHHUS.

KpuBonuneriHoe nBwxeHue. J[BWKEHHE MaTE€pUaIbHOM TOYKHM TIO OKPY>XKHOCTH C
MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, TMHENHas ckopocTs. [lepuoa u yacrora
oOpaiueHus. LleHTpocTpeMuUTENIbHOE YCKOPEHUE.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, IBUKEHUE CHAPSIIOB,
IETTHbIE U PEeMEHHBIC TIEpPEeIayuu.

Llemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTUUECKUX XapaKTEPUCTHK JBUKEHUS.

[TpeoOpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKeHHOM ITPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpomIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTATIBHO.

H3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.

Hamnpagsnenue ckopocTy npu JBUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yueHne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.



HccenenoBanue COOTHOIIECHUS MKy MYTSAMMU, IPOMIEHHBIMU TEJIOM 3a MOCIEA0BATEIbHbBIE
paBHbIE TPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBMXEHUH C HayalbHOM CKOPOCTHIO,
PaBHO HYJIIO.

N3ydeHue NBUKEHUS IAapUKa B BI3KOM KUIKOCTH.

Wzydenue nBuxeHus Teaa, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocutenbHocTU ['anunes. IlepBeiil 3akoH HeroToHa. MHEpLManbHbIe CHCTEMBI
OTCU€Ta.

Macca Ttena. Cuia. Ilpunuun cynepno3uuuu cwi. Bropoit 3akoH HeroToHa st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hbr0TOHA 1711 MaTtepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckast CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHust (okosi, CKoibxeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHsI CKOJIbKEHUS U cuiia TpeHus nmokos. Koaddumment tpenus. Cuna conpoTUBICHHS TPU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarenbHOE U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaieHus. [lneuo cuiibl. Y cnoBust paBHOBECHUS TBEPIOTO
Tena.

TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TMOAIIMIIHUKN, JBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEPLMH.

CpaBHeHHE MacC B3aMMOJICUCTBYOIIMX TEN.

Bropoi1 3akon HeroTona.

H3zmepenue cui.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AepopMaIiiu.

Hesecomocts. Bec Tena rnpu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs TBEPOTO Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yuenune nBuxeHns Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE U PE3UHOBOM
oOpa3le, OT uX JedopMaluu.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPALIEHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexaHukKe

HmMnynbc MaTepualibHON TOYKH (Tesa), CUCTEMBl MAaTEPUAIBHBIX TOYeK. VIMIyJIbC CHUIIBI U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAaHECHHS UMITyJibca. PeakTHBHOE ABUKEHUE.

Pa6ora cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus MarepuaabHOM TOukH. Teopema 00 M3MEHEHMM KHHETUYECKOU
SHEPTUH.

[ToTennmansHas sHeprus. [loTeHnuanbpHas SHEPTUs ynpyro a1ehopMUPOBAHHOM MPYKUHBI.
[ToteHnuanbHas SHEPTUS TeNa BOIM3U MTOBEPXHOCTH 3EMITH.

[ToTeHmanpHbie ¥ HEMOTECHIIMAIBbHBIC CUJBI. CBsI3b paOOTHl HEMOTEHIIMATBHBIX CHJ C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTHU M.

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
MACTOJIET, TBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUMXKEHUE.

[Tepexon MOTEHIIMAIBHON YHEPTUH B KHHETUYECKYIO U OOPATHO.



Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomaol

W3ydyenne aOCONOTHO HEYNPYroro yaapa € IMOMOINBIO ABYX OJMHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccrnenoBanue CBs3M pabOThI CHIIBI ¢ M3MEHEHUEM MEXaHMYECKOW SHEPTHH Tella Ha
IIpUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyJsipaasi pu3uKa 1 TEPMOIUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH U UX OMBITHOE 0OOCHOBAHUE.
Bpoynosckoe nsmxenue. Auddysusa. Xapakrep IBMKEHUS U B3aUMOJICHCTBUS YaCTHUL] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX TNl U 00BSICHEHNE CBOICTB BELIECTBA Ha OCHOBE
TUX Mojieneil. Macca u pasmepsl moJiekyi. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana temneparyp Lenbcus.

Mopnens uaeanpHOoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOH TEOpUHU
ujeanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOIrO JABMKEHHS yacTull ra3a. [lIkama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lansToHa. M3ompoueccsl B HI€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHUE HM30IMPOIECCOB: HM30TEPMa, HM30X0pa,
nzobapa.

TexHnuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbITH, TOKAa3bIBAIONINE JHCKPETHOE CTPOSHHE BEHIeCTBA, (oTorpadmu MoOJeKyI
OpPraHUYECKUX COCTUHEHUI.

OmnpiTe! 10 AU(PY3UHN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHUS.

Mogens onbita [ITepna.

OnbIThL, JOKA3bIBAIOIINE CYLHIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA.

Monens, WUTIOCTpUpYIOLIAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

OmnpeneneHne Macchl BO3/yXa B KIACCHOM KOMHATe Ha OCHOBE M3MepeHHH o00BEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmonnHaMuueckass cucTemMa. BHYTpeHHssI dHeprus TEPMOAMHAMMUYECKON CHCTEMBI H
crocoOb! e€ uzmeHeHus. KomnyectBo TemioTsl U pabora. BHyTpeHHSs sHEprusi 0lHOAaTOMHOTO
UJEAIBHOTO raza. Buael Teruionepenaun: TeIONPOBOAHOCT, KOHBEKIMS, U3TyYeHHE. Y AeIbHas
TEII0EMKOCTH BellecTBa. KonuecTBo TEIIOTHI IPU TEIUIoNepeiade.

[TonsiTue 06 annadbarHoM mporecce. IlepBblii 3aKoH TepMonHaMUKH. [IpMeHeHne nepBoro
3aKOHA TEPMOJMHAMUKY K H3onporeccaM. ['paduyeckas nHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuki. HeoOpaTuMoCTh POLIECCOB B IPUPOJIE.

TenoBeie MamuHbL. [IpyHIMIBI AelicTBUS TEIIOBBIX MaluH. [IpeoOpa3oBaHus S3HEPrUU B
TeIIoBBIX MamuHax. Koaduuuent nonesnoro neiictsus teniaoBoit Mmamuusl. [{ukna Kapho u ero
KO3 (UILIMEHT MOJIE3HOT0 AEHCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIII0IHEPTETHKHY.

TexHnuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHHWE: [BUTAaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPIruu Tejla MPH COBEPUICHUH DPAOOTHI: BBUIET MPOOKU U3
OyTBUIKH O] ACWCTBUEM CXKATOT0 BO3/IyXa, HarpeBaHue 3(hrpa B JIaTYHHOU TpyOKe MyTEM TpeHUs
(BHI€01IEMOHCTpALINSA).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsl) Tela Ipy TEIUIoNepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YLIHBIM OTHUBOM).



Monenu mapoBoi TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3mepeHue yaenbHOM TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u kongeHcauus. Mcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh BO3/1yXa. HacelmeHHblil map. YaenbHas TEIuioTa mapooOpazoBaHHsA. 3aBUCUMOCTh
TEMIEPATypPbl KUTIEHUS OT JaBIICHUS.

Teépmoe Teno. Kpucrammmyeckue u amophHbie Tena. AHH30TPOINHS CBOMCTB KPUCTAJIOB.
Kunkue xpucramisl. CoBpeMeHHbIe Marepuaybl. [lnaBneHue u Kpucramnuzauus. YJelbHas
TeruioTa riasienus. CyOnumarus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHnuyeckue ycTpolcTBa M IPAKTHUUECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP,

KaJIOPUMETP, TCXHOJIOIUHU MOJYUCHUA COBPEMEHHBIX MaTCPpHAIOB, B TOM YHUCJIIE HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl H3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BEIIECTBaA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znen 4. DiekTpoaunamMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzanusi Tel. OJEKTpUuYeckuil 3apsia. JIBa Buaga 3JIEKTPUYECKUX — 3apsJioB.
[IpoBoIHUKY, TUDIIEKTPUKH U MOJTYTPOBOAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

B3aumopeiictBue  3apsaoB. 3akoH Kynmona. ToueuHbll  3JIEKTpUYECKUM  3apsii.
OnekTpuueckoe moje. Hampsoxk€HHOCTh 3iekTpudeckoro mojis. [lpuHuun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabota cun anexkrpocratudeckoro mnosis. [lorennuan. Pasnocts notenimanos. [IpoBoaguuku
U JUDJIEKTPUKU B JIEKTPOCTATUUYECKOM ToJie. [uanekTpruieckass IpOHHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHudeckue yCTpONCTBa W MPAKTUUECKOE MPUMEHEHHUE: DJIEKTPOCKOI, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHACHCATOp, KOMUPOBAIHHBIN
anmapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKY B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHMOCTB DJIEKTPOEMKOCTH TJIOCKOTO KOHACHCATOPA OT TUIOIIAIH IJIACTHH, PACCTOSHUS
MEXIY HUMH U TU3JIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit nekmpuueckuil mok. Toku e paznuunvix cpedax

DIEKTPUUYECKUI TOK. YCJIOBHSI CYyIIECTBOBAHUS JJIEKTPHUECKOTO TOKA. McTOuHMKHU TOKa.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 11 y4acTka Lemu.



DIIEKTpHUUYECKOe CONPOTHUBIICHHUE. VY nensHOE CONPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenbHOE, NapalieIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOHUKOB.

PaboTa snekrpuueckoro Toka. 3akoH Jlxoyisi—JIeHa. MOIHOCTD 3IEKTPUYECKOTO TOKa.

DNEeKTPOABMKYIIAs Cujla U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma i
MOJTHOM (3aMKHYTOM) AJIeKTprIecKoi nenu. KopoTkoe 3aMbpIikaHue.

DNEeKTpPOHHAas IPOBOAUMOCTD TBEPBIX METANIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METAIIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M TpPUMECHass MPOBOJUMOCTH TMOJIYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoHUKOBEIE TPHOOPHI.

OJIEKTPUYECKHII TOK B pacTBOpax M paciulaBax >JEKTPOJIMTOB. ODJIEKTPOIUTHYECKAs
JUccoluanus. JNeKTPOoIIn3.

DJNIeKTpUUYECKHil TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTENbHBINA pa3psia. MomHus.
[Tna3ma.

TexHu4eckue yCTporCTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJIEKTPOHArpeBaTeNIbHbIE MPHOOPBI, 3IEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  COMPOTUBICHUS, BAKYyMHBIM JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmenaHHoe cCoOeIMHEHUE TPOBOJHUKOB.

[IpsiMoe u3MepeHue NIEKTPOABHKYIIEH cuibl. KOpoTkoe 3aMbIKaHHME TraJlbBAaHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psg 1 IpOBOAMMOCTD BO3AYyXa.

OaHOCTOPOHHSSI TPOBOJAMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne 31eKTpOABMKYIIEH CUIIbl HCTOYHHMKA TOKA U €T0 BHYTPEHHETO COITPOTHBIICHUS.

HaGnronenue snexrponusa.

Me:xnpeameTHble CBS3U

N3yuenune kypca ¢uszuku 6a3oBoro ypoBHi B 10 Kilacce oOCyIIECTBISETCS C y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTEeMaTUKH, OHOJIOTHM, XWUMUH,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4yHbIH (pakT, rumore3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbI YPaBHEHU, TMHEWHas (GyHKIUs, mapadoia, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETPpUUYECKUE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUIOHOMETPUUYECKOE TOKIECTBO, BEKTOPbl M MX MPOEKLIUU HAa OCH KOOPAMHAT,
CJIOKEHHE BEKTOPOB.

buonoeusn: MexaHndyeckoe JBIKEHUE B XKUBOW mpupone, Iuddysus, ocMoc, TemIoo00MeH
’KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIEeCTBa,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TeJ, XUIAKOCTEH W Ta30B, AJIEKTPUUYECKUE
CBOICTBa METaJNIOB, 3JEKTPOJIUTHYECKAs JUCCOLUAINS, TalbBaHUKA.

T'eoepaghus: BIaxKHOCTH BO3lyXa, BETPhI, OapOMeETp, TEPMOMETP.



Texnonocus: npeoOpa3zoBaHKUe ABMKEHUN C MCIIONIB30BAHHUEM MEXAaHHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMITyJIbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), [BUTATeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOUIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH TOJIyYE€HUsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHUCIIE
HAHOMATEepHaloB, ¥  HAHOTEXHOJOTHH,  OJEKTPOCTaTHUecKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHATrpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Pa3znen 4. DiiekTpoauHamMuKka

Tema 3. Maznumnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUSA

[TocTostHHbIE MarHuThHl. B3ammojelcTBHE IMOCTOSHHBIX MAarHMTOB. MarHutHoe Iose.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3uiyy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOU
nHayKuuy. KapTuHa IMHUN MarHUTHOW MHYKIIUHU T1OJIs1 HOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1oJie NMpOBOJHUKA ¢ TOKOM. KapTuHa JAMHMM MHAYKIMM MAarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O NPOBOJAHHMKA, KATYLIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib U HalpaBJICHHE.

Cuna Jlopenua, e€ Monayidb M HampaBlieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTUIBl B
OJIHOPOJAHOM MarHuTHOM mnosne. Pabora cuibl Jlopenna.

SIBneHne 9NEKTpOMAarHUTHOM MHAYKUMK. [IOTOK BEKTOpa MAarHUTHOM HWHIYKLUU.
DIIEKTPOABMKYILAs CUIIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHaykuuu dapanes.

BuxpeBoe anexTpuueckoe mose. DJIEKTPOJIBMXKYIAs CUIa HMHIYKUUU B IPOBOJHHKE,
JBUKYIIEMCS IOCTYIIATE€IbHO B OJIHOPOJIHOM MarHUTHOM I10JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHTYKIMU. DJIEKTPOIBHIKYILAs CUJIa CAMOMHIYKLIUH.

DHeprusi MarHUTHOT'O TOJIsl KATYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHHUE: IIOCTOSIHHbIE MAarHUTHI,
AIIEKTPOMArHUThIl, JJIEKTPOJIBUTaTelb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKLIUOHHAS M1EYb.

Llemoncmpayuu

OmneiT OpcTena.

OTKIIOHEHNE DJIEKTPOHHOTO IyYKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIMU MarHUTHOTO TOJIA.

B3aumopneicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM UHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOJABMKYLIEH CHUJIbI MHAYKLIUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBiieHME CAaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue JeNCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJI€HUS 2JIEKTPOMArHUTHOW MHAYKIIMHU.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble Konedanus

KonebarenbHass cucrema. CBoOoaHble MexaHM4yeckue KojeOaHus. ['apMoHuyeckue
koneOanus. Ilepuon, dacrora, ammautyna u  (asza kosnebGanuil. IlpyXMHHBIT MasTHUK.
MaremaTruecKkuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuil. [IpeBpatenne sHepruu npu
rapMOHHYECKHUX KOJIeOaHUsX.



KoneGatenbubiii koHTYp. CBOOOJAHBIE AJIEKTPOMArHUTHBIE KoOJI€OaHUS B UAEaIbHOM
KoleOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYeCKUMU U DIIEKTPOMArHUTHBIMHU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTrUU B UICAIBLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aryxaromux KojeOaHUsAX. BbIHyKIeHHbIe MeXaHMYeCKHe KoyeOaHusl.
Pe3onanc. BeiHyXIeHHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS.

Ilepemennbiii Tok. CHHYCOMJAIbHBIA MMEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUS.

Tpanchopmarop. [IpousBoncTBo, mepeaaya U MOTPEOICHUE AIIEKTPUUYECKONW SHEPTUU.
OKOJIOTUYECKME PUCKM MpU IPOU3BOJACTBE 3eKTpodHepruu. KynpTypa wucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHudyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPHUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeIbHON cucTeMbl (IPYKUHHBINA MM MaTeMaTH4eCKHit
MasITHHK).

Habmroenue 3aTyxaroniux KoiaeOaHui.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOeOaHUI.

Habmroienue pesonanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIEC KOJICOAHUSI.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa U HANPSDKEHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociieoBaTENbHOM COEIMHEHHHM PE3UCTOpA, KATYIIKHM MHIAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaIIbIX KOJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne mNEpeMEHHOIO0 TOKAa B LENM M3  MOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHuueckue BOJIHBI, YCIOBUA pactipocTpaneHusd. [lepuon. CkopocTs pacnpocTpaHEeHHUs
U januHa BonHbL [lomepeunble W mponaonbHble BOJHBL. WHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. Y CIIOBUS M3IY4YEHMsI 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BektopoB E, B, V B anekrpomMarauTHo# BosHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaXe€HUe, TpeioMJieHue, Tnoysgpusanus, audpakuus, uHrepdepenius. CKOpoCTh
ANIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3MEKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIMITBI paIOCBA3U U TeNeBUACHUA. Pagnomokamus.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAKOUIEH Cpenbl.

TexHu4eckue ycTpoiCTBa M TMPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIbTPAa3BYKOBAsl JIMATHOCTHUKA B TEXHUKE W MEIULIMHE, pajap, PaAUONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meus.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus: ¥ NpeioMIIeHHs] MEXaHUUYECKHUX BOJIH.

Ha6mronenue unatepdepeHnu u AuGpaKkiiuid MEXaHHUYEeCKUX BOJH.

3BYKOBOM pe30HaHC.



Habnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M YacTOTOH
Kosie0aHui.

HccnenoBanne CBOMCTB  3JIGKTPOMArHUTHBIX  BOJIH:  OTpPaXKeHUE, IMPeIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. I[IpsmonuHeiiHOe pacpoCcTpaHEHUE CBETA B OJHOPOJIHOM cpefe.
JIyd cBera. ToyeyHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHWe M300pakeHW B TUIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akOHbI TpeJIOMJICHUST CBeTa. AOCONIOTHBIM  MOKa3arelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroa MONHOrO BHYTPEHHETO
OTpPaXKEHUS.

Hucniepcus cera. CiioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOuparomue M pacceuBaromve JIUH3bL. ToHKasg JsnH3a. DOKYCHOE pacCTOSHHUE U
onTHYEeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3o0paxeHuii B cOOMparouX U PacCenBaIOIINUX
nuH3ax. @opMyJsia TOHKOM JIMH3BI. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBast omrtuka. WaTepdepenmms cBera. KorepeHTHbIE HMCTOYHHUKH. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YciaoBue HAOMIOIEHHUS TJIaBHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY .

[Tonspu3zanus cBeTa.

TexHUYecKHue yCTPOWCTBA M TPAKTHUECKOE NPHUMEHEHHE: O4YKH, JIymna, ¢oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUT.

Jlemoncmpayuu

[IpssMmonHEtHOE pacmpocTpaHEHUEe, OTpPaKEHUE M IperomiieHue cBera. OnrTuyeckue
PUOOPHI.

[TonHoE BHyTpeHHEE oTpakeHne. Moiesib CBETOBOIA.

HccnenoBanue CBONCTB N300paKeHUI B JTMH3aX.

Moaenu MEUKpPOCKOTIa, TEJIECKOA.

HaGnronenue unrepdepeHunu cera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[TomyyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

W3mepenue nokasaresns NpeaoMIIeHHs CTEKIIA.

HccnenoBanre CBONCTB N300pakKeHUI B JTMH3aX.

Hab6mronenue qucniepcuu ceta.

Pa3nes 6. OcHOBBI cielUAJbLHOH TEOPUH OTHOCUTEIBHOCTH

['paHubl MPUMEHUMOCTH KIIACCMYECKOW MeXaHUKHU. [locTynarsl cnenuanmbHOW Teopuu
OTHOCUTEJIBHOCTH: HMHBAaPUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BaKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIEHUE AJIUHBI.

DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTUsI OKOS.



Paznen 7. KBanroBasi ¢pusuka

Tema 1. Dnemenmul KGAHM OGO ONMUKU

®dotonbl. Gopmyna [Tnanka cBsi3u sHEPrun (HOTOHA C €ro YaCTOTOH. DHEPIHs ¥ UMITYJIbC
doroHa.

OtkpeiTue U wuccienoBanue ¢oroddpdekra. Ombitel  A. I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBuenue DitHmreitna 1 pororddexra. «Kpacnas rpanuna» porodddexra.

JaBnenune cBera. Onbitel [1. H. JIeOGenena.

XUMHYECKOE ICMCTBHUE CBETA.

Texnuyeckue ycTpoWCTBa M NPAaKTHUECKOE MpUMEHEHHe: (OTORIEMEHT, (POTOAATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IIMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna nmo paccesnuto o -gactun. Ilnanerapnas
mogens atoMa. Iloctynarel bopa. Vsnyuenne u mornomenue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOTO YPOBHs 3HEPIuM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/A.

BonnoBeie cBolicTBa yactul. Bosubl ne bpoinsa. KopmyckynsipHO-BOJIHOBOM Tyalii3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHWE: CIIEKTPAJIbHBIA  aHaIu3
(cmexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

Habumonenne nuHelyaToro cuekrpa.

Tema 3. Amomnoe s0po

OKCHEepUMEHTHI, I0Ka3bIBAIOIIUE CI0XKHOCTh CTPOCHHUS sApa. OTKPhITHE PaTUOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHnio cocraBa paanoakTUBHOro n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ny4yeHus. BinsHue paquoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTkpbITHE IPOTOHA U HeTpoHa. HykinonHas monens siapa I'eitzendepra—Banenko. 3apsa
aapa. MaccoBoe unciio siapa. M30Tomnsl.

Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaauoOaKTUBHOIO pacraja.

OHeprust cBSI3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

S nepuble peakuuu. JleneHue u CUHTES sAIEp.

SAnepubiii peaktop. Tepmosinepubiii cunrte3. IlpoOiaemMbl M NEpPCHEKTUBHI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKHU.

OnemeHTapHble YacTULBI. OTKpPBITHE TO3UTPOHA.

MeTto/p1 HaOJIIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHaaMeHTanbHbIe B3auMoelcTBus. EquHcTBO hrsnyeckoit KapTUHBI MHUpA.

TexHu4eckue yCTpONCTBA M IPaKTHYECKOE NPUMEHEHHE: A03UMeETp, KaMmepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHass OoMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).



Pa3znen 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUZUKH

Oranbl pa3BuThs acTpoHoMuH. [IpuKkiiaHoe 1 MUPOBO33PEHUECKOE 3HAUEHHE aCTPOHOMMH.

Bun 3Bé3anoro He6a. Co3Be3nus, spkue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnie. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprun CosHia M 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMMa «CeKTpaibHbIM KJIaCC — CBETUMOCThY. 3BE3/bI TJIABHOU
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE3]  TJIABHOU
nocieaoBarelbHOCTU. BHyTpenHee crpoeHue 3BE34. CoBpeMEHHBIE MPEACTABICHUA O
MIPOUCXO0KAEHUH U 3BOItoLMH CoJIHLA U 3BE3/I. DTallbl )KU3HU 3BE3 .

Muneunsiii [1yts — Hama [Nanaktuka. [Tonoxxenue u nrxenne Connia B ["anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa06ma. Paz0eranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3inyuyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmtoienust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKCHHM
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, mianet, Mnegnoro Ilytu.

Oo6o0maroniee NOBTOpeHne

Ponp ¢u3uku W acTpOHOMUU B 3KOHOMHYECKOH, TEXHOJOTHYECCKOW, COIMAIBHOW U
ATUYECKOH chepax IeaTeTbHOCTH YeIOBEKa, POJib K MECTO (PU3UKU 1 aCTPOHOMHUU B COBPEMEHHOU
HAayyHOM KapTHUHE MHUpaA, posib (U3MUECKOH Teopuu B (POPMUPOBAHUU MPEACTABICHUN O
buznyeckoil kKapTUHE MHUpPa, MECTO (PU3NYECKON KapTHUHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX MPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbie CBSI3H

N3yuenmne kypca ¢usumku 06a3oBoro ypoBHs B 11 Kiacce ocCymiecTBIsieTCsl € y4&€TOM
COJIEpKATENbHBIX MEXKIPEIMETHBIX CBSA3€M € KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHsl, HAOIIOAECHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pemieHUe CHUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKUE (PYHKIMH: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl U HUX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpHU3HAKU T0I00MS TPEYTOIBHUKOB, ONPEIEICHNE TUIOMIAIU TUIOCKUX QUryp u o0béma Te.

buonocus: snekTpudeckue sBIE€HUS B )KUBOH MPUPOJE, KOoJieOaTeNbHbIE ABMKEHUS B )KUBOU
MPUPOJIE, ONITUYECKHE SIBJICHUS B KUBOM MPHUPOAE, JEHCTBUE paAralliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOGHHE aTOMOB U MOJIEKYJ, KpUCTAJUIMUECKas CTPYKTypa TBEPABIX Ted,
MeXaHHU3MbI 00pa30BaHMs KPUCTAJUIMYECKON PEMIETKH, CIIEKTPAIbHBIN aHaTH3.

l'eocpaghus: MarHUTHBIE TOJIOCAa 3€MJIM, 3aJI€KU MarHUTHBIX pya, (oTochEéMKa 3eMHOU
MOBEPXHOCTH, IPEACKAZAHNE 3EMIIETPICEHUII.

Texnonoeus: TMHAN QJICKTponepeaay, reHCpaTop NEPEMEHHOT'O TOKA, SJICKTPOABUIaTCIIb, MHAYKIIHOHHAA

meyb, pamap, pamguonpuéMHHUK, TEIEeBU30p, aHTeHHa, Ttenedon, CBY-meuyb, NPOEKIMOHHBIN ammapar,
BOJIOKOHHASI ONITHKA, COJIHEYHAs OaTapesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenne yueOHOro mpeamera «Pusnka» Ha ypOBHE CpeTHEro oOIero oOpa3oBaHHA
(0a30BbI1  ypoOBEHb) JIOJDKHO  OOECHEYHMTh  JOCTHUKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJbTATBI

JImuHOCTHBIE PE3YIbTAaThl OCBOEHUS yueOHOro mpenMera «DHU3UKa» JTOJKHBI OTPaXKaTh
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl PyKOBOJACTBOBAThCS C(HOPMHUPOBAHHONW BHYTpPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIMi, TMO3UTUBHBIX BHYTPCHHHX
yOXKICHUIM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OlIecTBa,
pacupeHre XU3HEHHOTO ONbITa M OIbITa JESITEILHOCTH B IMPOIECCE PeaTn3alMi OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH!

1) rpakIaHCKOr0 BOCIIMTAHUS

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM mo3uLMKU  OOydaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOTO O0IIECTBa,;

NPUHITHE TPAJUIMOHHBIX OOIIEYETIOBEUECKUX T'YMAHUCTHUECKUX M JIEMOKPATUYECKUX
[EHHOCTEMN,

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HHTEpEcax TIPakIaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTEIbHON OpraHU3allHH;

YMEHHE B3aMMOJCHCTBOBATh C COLMAIBHBIMM HWHCTHUTYTAMH B COOTBETCTBHH C HX
GYHKIUSMU ¥ Ha3HAUYCHUEM,

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEILHOCTH,

2) NIAaTPHOTHYECKOTO BOCTIUTAHHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON TPaxTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSM POCCHHCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) IyX0OBHO-HPABCTBEHHOI0 BOCTIMTAHMS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSA, ITUYECKOTO TOBEICHHUS,

CIOCOOHOCTH OIICHUBATH CUTYAIIMIO i IPUHUMATh OCO3HAHHBIE PEIICHUs, OpPUEHTHPYSCh HA
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCIIE B ACSITEIFHOCTH YUYEHOTO,

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUNBOTO Oy IyIIeTo;

4) 3¢TeTHYECKOr0 BOCIMTAHMS :

ACTETUYECKOE OTHOIIECHHE K MHPY, BKIIOYAsi 3CTETHKY HAYYHOTO TBOPYECTBA, NMPHUCYIIErO
¢u3nyeckoil Hayke;

5) Tpy10BOIr0 BOCIIUTAHMSA:

MHTEPEC K pa3inuHbIM chepaM npodecCHOHATBHON IeATeTbHOCTH, B TOM YUCIIE CBSI3aHHBIM
C (U3MKOM M TEXHMKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyayuiedl npodeccun u
pean30BbIBaTH COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMoOOpa30oBaHUIO B 00JacTH (PU3UKU HA
MPOTSKEHUH BCEH KU3HHU,

6) IKOJIOTHYEeCKOr0 BOCITUTAHMS

Cc(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYPHI, OCO3HAHWE TJOOAIBHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

MJIAHUPOBAHUE U OCYIIIECTBIIEHUE JEHCTBUI B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeTIer
YCTOMUMBOTrO pa3BUTHS YEJIOBEUECTBA,

pacuipeHre OmbITa JACATEIbHOCTH OJKOJOTHYECKOH HAlpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUN TI0 (PU3HKeE;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HYECKON HAYKH,



OCO3HAaHUEC I€EHHOCTHU HaquOﬁ JACATCIBHOCTH, TOTOBHOCTH B IIPOLCCCE U3YUCHHUA (1)I/I3I/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiicTBUS
ba3oBble Jlornueckue AeicTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeIIATh LENH NeSTeIbHOCTH, 3a/]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSX;

pa3pabaThIBaTh IUIaH peLIeHUs MPOOIeMbl ¢ YUETOM aHAIM3a UMEIOIINXCS MAaTEPUAIbHBIX U
HEMaTepUalbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESTEIbHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJAM,
OIICHUBATh PUCKHU MOCIIEICTBUH JESITEIILHOCTH;

KOOPJAMHHUPOBATh M BBINONHATh pabOTy B YCIOBHSIX pPEabHOTO, BUPTYyaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble uccienoBarebckme 1eiCTBUSA:

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH TMOHATHUSAMU U METOJaMH (PU3UYECKOM
HaYKH,

BJIa/IETh HaBBIKAMHU yueOHO-KCCIIEIOBATENIbCKON U MPOEKTHOM JeATeIbHOCTH B 00JACTH
($u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJOB PEUICHMS 3aau
buznYeCcKOro coaepxKaHus, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BUJAMH JICATEIBHOCTH IO TOJYYEHHIO HOBOT'O 3HAHMS, €r0 WHTEPIpPETAINH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE IPU CO3/IaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (DU3HKH,

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyallM3UpOBaTh 3ajady, BBIIBUTAThH
TUIOTE3Y €€ pellleHus, HAXOIUTh apryMEHThI JUIsl JOKa3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHHS,

aHAJIM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHUS 3a/1a4M Pe3yJIbTaThl, KpUTHYECKU OIICHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON AEATENIbHOCTH, B TOM
qHclie MpU U3YYeHU! (DU3HKHY,

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsM, OLICHUBATh TPUOOPETEHHBIN OIBIT,

YMETh MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTUUECKYIO 00IaCTh KUZHEAEATEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTaTh HOBBIE HJIEH, MIPeJIaraTh OPUTHHANBHBIE TOIXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIIME aTbTePHATUBHBIC PEIICHUS.

Padora ¢ nnopmanmei:

BIIAJICTh HABBIKAMHU TOJIyYeHHUS] MH(GOPMAIMN (PU3UUECKOTO COACPKAHUSA U3 UCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYHIECTBJIATh IIOMCK, AaHAJW3, CUCTEMATHU3alUI0 U
WHTEPIIPETANIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JOCTOBEPHOCTH WH(OPMAIIUH;

UCIIONIL30BATh CPEICTBA HHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PELICHUN
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 3aJa4 C COOMI0eHHEeM TpeOoBaHUM
DPrOHOMUKHU, TEXHUKU OE30MAaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHHS, TPABOBBIX U ITHUUECKUX
HOPM, HOPM MH(GOPMAITHOHHOW 0€3011aCHOCTH;

CO3MaBaTh TEKCThl (DU3MUECKOTO COJEpKaHUs B pa3IUYHbIX (QopmaTtax ¢ yd€ToMm
Ha3Ha4YeHMs WH()OPMAITUH U TIEJIEBON ayIMTOPHH, BEIOUpask ONTUMAIIbHYIO ()OpMY MPECTaBICHUS
U BU3YaIH3aIlIH.



KoMMyHMKaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH,

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMArYaTh KOH(MIMKTHI,

pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3pPEHUs C MCIOJB30BAaHUEM SI3BIKOBBIX
CPEJICTB,;

IIOHMMATh U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOTHI,

BbIOMpPATh TEMATUKY U METOJbl COBMECTHBIX AECUCTBUI ¢ y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPENEIIAT POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXKAOTO YYaCTHHKA KOMaHJbI B OOIIMI pe3ynbTar
10 Pa3pabOTaHHBIM KPUTEPUSIM;

IpejyiaraTb HOBBIE NPOEKTHI, OLIEHUBATh HJEU C IO3ULMU HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IUYHBIX CHUTYalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIBHOCTh B 00JacTh (PU3UKU H
ACTPOHOMHH, BBISIBJISITH ITPOOJIEMBI, CTAaBUTh U ()OPMYIIMPOBATH COOCTBEHHBIC 3a/1a4H,

CaMOCTOSTENIbHO COCTABJIATh IUIAH PEUICHUS PACUETHBIX M KAue€CTBEHHBIX 3a]ad, IJIaH
BBITIOJTHCHUSI TMPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEW M MPENOYTCHUN;

JIlaBaTh OIEHKY HOBBIM CUTYAIIHIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MIPEANOYTECHUH;

JiefaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT,

croco6cTBOBaTH (HOPMUPOBAHUIO U MTPOSBICHUIO APYAULIUU B 007aCTU (HU3UKH, TOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH MHTE/JIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYaIlMsiM, BHOCUTh KOPPEKTHBBI B JCSITEIBHOCTb, OIIEHWBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIAJICTh HABBIKAMU MTO3HABATEILHON pe(IIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JIEHCTBHUM U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHUI;

WCIIOJIH30BATh MPUEMBI pedIIEKCHH JIJIsl OIIEHKU CUTYyaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATN3€ PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ce0sl, MOHNMasi CBOM HEIOCTaTKH M JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIESITEIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKHU.

B mportiecce noctuxeHus TMYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeHero oOIIero o0pa3oBaHus y OOydYaIOIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
UHTEJJIEKT, MpeArnoaraomui chopMupoOBaHHOCTD !

CaMOCO3HaHUs1, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE DMOIMOHATBFHOE COCTOSHUE,
BHJICTh HAIMPAaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSI, BKIIFOYAIOIIETO CAMOKOHTPOJIb, yMEHUE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBENIEHHE, CITOCOOHOCTD aaNTUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHUSM U MPOSIBIISATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;



BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTH)KECHHMIO LIEJIM U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTb, YMEHUE AEHCTBOBATh UCXOAS U3 CBOUX BO3MOYKHOCTEH;

SMIIATHH, BKJIIOYAIOIMIEH CHOCOOHOCTh MOHHMMATh AMOLMOHAIBHOE COCTOSIHUE IpPYTHX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAaUBATh OTHOIICHUS C JIPYTHUMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NNPEAMETHBIE PE3YJIBTATBI

K koniy oOyudenus B 10 kiacce npeaqMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMCHHIA:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MECTO (U3UKH B (POPMHUPOBAHUHU COBPEMEHHOMN
Hay4YHOU KAPTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
JESITeIbHOCTH JIIOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUCHHBIX (U3NYCCKUX MOJIENICH: MaTepruaIbHast TOUKA,
MHepLUaIbHas cucTeMa oTcuyéra, abCONMIOTHO TBEPAOE TEJO, UACATBHBIN ra3, MOJEIN CTPOCHUS
ra3oB, KUJAKOCTECH W TBEPMABIX TEJ, TOUCUHBIA AICKTPUICCKHUM 3apsi] P PEIICHUN (PU3MISCKIX
3ajad;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOSHUS BEUIeCTBA M DIEKTPOJUHAMUKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE MIBUKEHHME, CBOOOJHOE IAJeHHE TeJ,
JBUKEHHE [0 OKPY>KHOCTHU, MHEPLUs, B3auMoiericTBre Tel, nuddy3us, OpoyHOBCKOE IBUKEHHE,
CTPOCHHE JKUIKOCTEW M TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tell IPU HAarpeBaHUU (OXJIAXKIACHUM),
TEIUIOBOE pPaBHOBECHE, HCIApeHUe, KOHJEHCAIUs, IUIaBIICHUE, KPHUCTAIM3AlUs, KHUIICHHE,
BJIQXKHOCTb BO3/1yXa, NOBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHuU B 3aKPbITOM COCYE, CBA3b
MEXJy MapamMeTpaMu COCTOSIHMS Ta3a B H30IpOoleccaX, dJIEKTpHU3alus Tej, B3auMOJCHCTBHE
3aps/10B,;

OMKCHIBATh MEXAHHUYECKOE IBUKCHHE, HCIONb3Yys (hHU3MUECKHe BEIWYMHBI: KOOPAMHATA,
yTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Tejla, KHHETHYECKast
SHEprus, MOTEHLUalIbHas JHEpPrusi, MexaHudeckas paboTa, MexXaHHMYecKas MOIIHOCTb; MpHU
OTMCAHUU MPABWIHHO TPAKTOBATH (PU3MUECKHUI CMBICI UCIIOIb3YEMbIX BETUYNH, UX 0003HAYCHUS
U eIMHUIBI, HAXOAUTh (POPMYJIBI, CBSA3BIBAIONINE NAHHYIO (U3NYECKYIO BEIUYHHY C JIPYTUMU
BEITMYMHAMU,

ONUCHIBATh H3YUYEHHBIE TEIJIOBbIE CBOMCTBA TEJI M TEIUJIOBBIE SIBJIEHUS, MCIOIb3YS
¢usnueckue BEIMYMHBL: JIaBJIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYeCKas DSHEprus
Xa0THYECKOT0 JBHKEHUS MOJIEKYJ, CpPEAHEKBaJpaTU4YHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora rasza, Kod()PUIMEHT MOJEe3HOro AEUCTBUS TEIMJIOBOIO
JBUTATENS; IPU OMUCAHUH MPABUIIHLHO TPAKTOBATH (PHU3UUECKHIT CMBICI UCIIOJIb3YEeMbIX BETUYHH,
uX O00O3HAYeHWS M EOUHMIBI, HAXOJIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh M3YyUEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCTIONB3Ysl GUBNYECKUE BEIMYUHBL: ANEKTPUUYECKUHN 3apsisl, dNEKTPUUYECKOe MOoIe,
HaMpsOKEHHOCTh MOJS, TOTEHLHMal, pPa3HOCTh MOTEHIMANOB; IPU ONHCAHUM IPABUIBHO
TPaKTOBaTh (U3MUYECKUN CMBICT MCIOJb3yeMbIX BEIWYWH, WX OOO3HAYEHUS W EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C JPYTMMH BETUYHHAMU;

aQHAIN3UPOBATh (U3UYECKUE MPOLECChl W SBIEHUS, UCHOIb3ys (U3NYECKUE 3aKOHBI U
NPUHIIMIBL: 3aKOH BcemupHoro TtsroteHus, |, |1 u 1l 3akonsr HploToHa, 3akOH coOXpaHeHUs
MEXaHUYECKON PHEPruH, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHIIAIT CYNEPTIO3UIIUN CUJI, TIPUHITUTT
paBHOIpaBUs MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ia30Bble 3aKOHBI, CBSA3b CpelHENH KWHETHYECKOW HHEPrHH TEIUIOBOTO JIBHKEHUS
MOJIEKYJI C a0COMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOAMHAMHKH, 3aKOH COXpaHEHUS



AIEKTPUUYECKOTO 3apsija, 3akoH KyoHa, mpu 3ToM pa3nuyarh CIOBECHYIO (HOpPMYITHPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BhIPAKEHUE U YCIOBHS (TPaHUIIbI, 00JIaCTH) TIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI ACHCTBUS MAlllMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3iaryaTh YCIOBHS X 0€30MaCHOTO MCIIOIH30BAHMS B IIOBCEAHEBHOW KHU3HU,

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBAaHUI0 (PU3MYECKHX SIBICHUI M MPOLIECCOB C
UCIIOJIb30BAHMEM TPSMBIX W KOCBCHHBIX HW3MEpPEHUH, TMpu 3TOM  (HOopMyIHpoBaTh
npobiieMy/3aqady U TUIOTe3y y4eOHOro AKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUs, TPOBOJIUTH OTBIT i (POPMYITUPOBATEH BHIBOIBI;

OCYUIECTBIISITh NpPSIMbIE M KOCBEHHBIE HM3MEPEHUS (U3HUECKUX BEJIUYUH, IMPH 3TOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO H3MEPEHHUS U UCIOJIb30BAaTh HW3BECTHBIE METOJIbl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUI;

MCCJICIOBATH 3aBUCUMOCTH MEXTy (PU3NICCKUMU BEIIMYMHAMHE C UCIIOJIE30BAHUEM TPSIMBIX
U3MEpPEHM, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl IMOIYYEHHOMN
3aBUCHUMOCTHU (PU3NYCCKUX BEIIMUWH B BHJIC TAOIHI] U TPAdUKOB, 1€71aTh BEIBOJIBI 10 PE3yJIbTaTaM
UCCIJIEIOBaHMS,

coOmoaTh mpaBwiia 0E30MacHOTO TpyJda NPH TNPOBEICHHHM HCCIEAOBAaHUN B pamMKax
y4eOHOr0 OSKCIEPUMEHTa, Yy4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOKCTB U JIAOOPATOPHOTO 000PYA0BAHNS;

pemiate pacuéTHhIE 3a7aud C SBHO 33JaHHON (U3MUECKON MOJENbI0, HUCHOIB3YS
dus3nyecKre 3aKOHBI ¥ TIPUHIIMAIIE], HA OCHOBE aHAJIM3a yCIOBHS 33/1a4 BEIOMPATh (PU3UICCKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI M (QOPMYJbI, HEOOXOIUWMbIe s e€ peleHus,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEATBHOCTD MOJTYYEHHOTO 3HAUCHUS (PU3NUECKON BETUUNHBI,

peliaTh KauyeCTBEHHBbIC 3a/layd: BhICTpaMBaTh JIOTHUECKU HEMPOTUBOPEUUBYIO IEMOUYKY
paccy>XJIeHHI ¢ OMOpOo HA U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

MCIIOJIb30BAaTh MPU PEIICHUH YYEOHBIX 33]1a4 COBpEMEHHbIe NH(POPMAIIMOHHBIE TEXHOJIOTHH
JUISL TIOUCKA, CTPYKTYpUPOBaHWs, HWHTCPIPETAMHA W TPEACTABICHUS Y4eOHOW W HAy4IHO-
NOMYJISIPHOM HHGOPMAIUH, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTUYECKU aHATU3UPOBATh
MOJTy9aeMy 0 HHPOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKIAZa POCCUUCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHUE
HAYKH, 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;,

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TT0 (PU3UKE B TOBCETHEBHOM KU3HU JIJIs1 00eCTIeUeHUS
0€30MacHOCTH MPHU OOpAIIEHUH C MPUOOPAMU U TEXHUYECKUMH yCTPONUCTBAMH, JIJII COXpPaHEHUS
3JI0pOBbS U COOMIOACHUS HOPM DKOJIOTMYECKOTO TIOBEJICHHS B OKPY KaIOIIeH cpejie;

paboTtarh B rpyrmie ¢ BHIOJHEHUEM PA3TMYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBATh PabOTy
TPYNIbl, PAIMOHATIBHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaIlUsIX, aJeKBaTHO OILEHUBATh BKJIAJ KaXKJIOTO W3 YYaCTHUKOB T'PYIIIHI B
pelieHre paccMaTpuBaeMon IPOOIIEMBI.

K xoniy oOyuenus B 11 kJiacce nmpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy 00YHAIOIINUXCS YMEHUM!

JIEMOHCTPUPOBATh Ha MPUMEPax pojib U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOI
Hay4YHOW KAPTHUHBI MHMPA, B PA3BUTHUH COBPEMEHHON TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
NeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTHIBaTh TPAHULIBI TNPUMEHEHHS H3YUYEHHBIX (U3MUECKHX MOJeNeld: TOYeHHbIN
AIIEKTPUYECKUH 3apsi]L, JIyd CBETa, TOUEUHBIM HCTOYHUK CBETA, sCPHAs MOJEIIb AaTOMa, HYKJIOHHAs
MO/JIeIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUecKux 3a1ad;

pacrio3HaBaTh (hu3nyeckue sBJICHUs (Tpouecchl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MArHUTHOE JEUCTBUSA TOKA, B3aUMOJCHCTBUE MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIWS, ACHCTBUE MAarHUTHOTO MOJs Ha INPOBOAHMK C TOKOM W JABWXKYIIHWCS 3apsm,
AIIEKTPOMArHUTHbBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEeHHE,
npenomiieHue, HHTepdepeHuus, audpakuus W TMOJSIpU3alUg CBETa, JUCHEepCUsi CBeTa,



dotoanexkrpuuecknii 3¢pdexT (poroaddexT), cBeToBOE NaBieHne, BOSHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJ0pOJia, ECTECTBEHHAsl U MCKYCCTBEHHAsl PallOaKTUBHOCTb;

OMKCHIBATh M3yUYEHHBIE CBOICTBAa BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIC, ONTHUYECKUE,
JIEKTPUYECKYIO MTPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHIONB3Ysl (U3MYECKUE BEIMYUHBL: JJICKTPUYECKUN 3apsij, CHila TOKa, SJIEKTPHUECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOABUKYIIAs CUIIA,
paboTta ToKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYyIIK{, SHEPTHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHJla TOKa B MPOLIECCe TAPMOHHYECKHUX 3JIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOJNb3YEMbIX BEIUYMH, UX OOO3HAUCHHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUMHY C IPYTHMHU BEIMYMHAMY,

ONKCHIBATh HM3YyYEHHBIE KBAHTOBBIC SIBJICHUS U TIPOLECCHI, HCIONb3Yys (PU3NUecKHe
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
uMnyinsc (OTOHA, TMEPUOJ TMOJypachaaa, SHEpPrus CBSI3M aTOMHBIX SJep, MPU ONHUCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHUS U
€MHHMIIBI, YKa3bIBaTh (POPMYJIIBI, CBSI3BIBAIOLINE MAHHYIO (PU3MYECKYI0 BEIMYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HAYEHUE (PU3NUECKON BEIUUNHBI,

AHAIM3UPOBATh (U3UYECKUE TPOLECChl U SBIEHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHLUMIIBL 3akoH OMa, 3aKOHBlI IIOCJEAOBAaTENIbHOIO U MAPALIEIBHOIO COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKLWH, 3aKOH
IPSIMOJIMHENMHOIO pacHpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUsI CBETAa, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHUE DHIITelHA U1t HoTodPdeKTa, 3aKOH COXPaHEHHs JHEPTUU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUs AIEKTPUUYECKOrO 3aps]a, 3aKOH COXPaHEHHUS MacCOBOIO YHCIIA,
noctynatel bopa, 3akoH paguOAaKTHUBHOIO pacmaja, HpH OSTOM pazludyarh CIOBECHYIO
(GOpMyYIHpPOBKY 3aKOHa, €r0 MaTeMaTH4eCKOEe BBIPAXECHHWE W yCIOBHA (TPaHUIBI, 0O0JIACTH)
MPUMEHUMOCTH;

ONpEENATh HANpPaBICHUE BEKTOpAa MHIAYKIMM MAarHUTHOTO IOJIs IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHia;

CTPOUTh U OIUCBIBATH N300paKEHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajoM, TOHKOM JIMH30H;

BBIMOJIHATh 3KCIIEPUMEHTHI 10 MCCIEOBAaHUI0 (U3NYECKUX SIBICHHH W TPOLIECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: Mpu 3TOM  (POpMyIHpOBaTh
npobaemy/3afady ¥ rMIoTe3y y4eOHOro 3KCIepuMeHTa, COOMpaTh yCTaHOBKY U3 MPEJIOKEHHOTO
000pyA0BaHuUs, IPOBOAUTD ONBIT U POPMYIUPOBATH BBIBOJIBI;

OCYILECTBIIATh MNpPSIMbIE M KOCBEHHbIE H3MEPEHUs (HU3MUECKUX BEIMYHMH, TIPU 3TOM
BbIOMpaTh ONTUMANbHBIN CIOCOO M3MEPEHUs] M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPELTHOCTEN U3MEPEHU,

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYHMpOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yibTaThl MOJyYEHHON 3aBHCHMOCTH
¢u3nyecKkux BENWYMH B BHAE TaOMUI M Tpa@uKOB, JeiaTb BBIBOABI IO pe3yJbTaTam
UCCIJIEJOBaHMS,

coOnronarh mpaBuia O€30MacHOro0 TpyJAa IMpH NPOBEACHUM MCCIEIOBAaHUNM B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-MCCIe0BAaTEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JIaOOpaTOpHOro 000pyA0BaHNUS;

pemiath pacu€THbIE 33Ja4d C SBHO 33JaHHOM (PHU3MUECKOW MOJENbI0, HCHOJIb3YS
¢duznyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/1a4ll BHIOMpATh (PU3NUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE s €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTH MOJYYEHHOI'O 3HaYeHHs] PU3NUECKON BEIUUNHBI,

pelaTh KauyeCTBEHHBIE 3a/ayd: BBICTpauBaTh JIOTMUECKH HENPOTUBOPEUMBYIO LEMNOUYKY
PacCyXJIEHUI ¢ ONOPO¥ HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIIOJIb30BaTh MPH PELICHNN YUeOHBIX 337a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOT U
JUIsL TIOMCKA, CTPYKTYpUPOBaHUsS, HMHTEpIpETalud U MPEACTaBICHUS Y4yeOHOW U Hay4dHO-



HOMYJISIPHOIM HH(OPMALINH, TOTYISHHOHN U3 PAa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATh
NoJy4aeMyro HH(OpMaIHio;

OOBACHATH MPUHIMITBI JICHCTBHS MAIIMH, IPUOOPOB U TEXHHUYECKUX YCTPOMCTB, pa3InyaTh
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU,

NPUBOJHUTH TMPHUMEPHI BKJIA/Ia POCCHUCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETHYECKHE 3HAHUA 110 (DM3UKE B TOBCETHEBHOM )KU3HU ISl 00ECIICUCHHS
0€301acCHOCTH TPU O0pALIEHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ui COXPAHEHUS
3JI0POBBSI U COOJIIOIEHHSI HOPM 3KOJIOTHYECKOT0 TIOBEJICHHS B OKPY>KaloIIei cpee;

paboTaTh B IpyMIie C BHIMOJIHEHHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, IUIIAHUPOBATh PabOTy
TPYIIBl, PAlMOHANIBHO pPACHPEACNTATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HECTAaHAAPTHBIX CUTYallMsiX, afeKBaTHO OICHMBATH BKJIAJ KaKIOTO U3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTprUBaeMOil TPOOIEMBI.



TEMATUYECKOE NNNAHUPOBAHME 10 knacc

Ne n/mm

HaumeHoBaHue pa3/iesioB U TeM POrPaMMbl

KoaudecTBo yacoB

dnexTpoHHble (MuGpoBbIE)
o0pa3oBaTeiibHbIE PecypChl

Bcero

KonTtposabHbie padoThl

IIpakTH4yeckune padoTsl

Paznea 1. DU3UKA U METOJbI HAYYHOI'O ITIO3HAHUSA

1.1 ®du3nka 1 METOIBI HAYYHOTO TTO3HAHUS 1 0 bubnmoreka [{OK https://m.edsoo.ru/7f41bt72

Hroro no pazaeny 1

Paznen 2. MEXAHUKA

2.1 Kunemaruka 10 1 Bu6muoreka IIOK https://m.edsoo.ru/7f41bf72

2.2 Junamuka 10 1 bubmoteka LIOK https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXpAaHEHHs B MEXaHUKE 6 1 bubnuoreka LIOK https://m.edsoo.ru/7f41bt72

Hroro mo pazneny 26

Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH 11 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72

33 Arperatnbie coctosiHus BetecTBa. dDa3oBbie 2 0 bubmmoteka [{OK https://m.edsoo.ru/7f41bf72
nepexo/ibl

Htoro no pazaeny 23

Paznen 4. JJIEKTPOAUHAMMUKA

4.1 DneKTpocTaThKa 8 0 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72

4.2 [locTosinubIi anekTpudeckuii Toxk. Toku B 10 1 bubnunoreka LIOK https://m.edsoo.ru/7f41bf72
pa3IMYHBIX CpeIax

Hroro mo paznery 18

OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 6 9

11 knacc




Ne n/m

HaumeHoBaHue pa3iesioB U TeM NPOrpamMMbl

KoanuecTBo 9yacoB

nexTponnbie (MudpoBbIe) 00pa3oBaTeJbLHbIE
pecypchl

Bceero KonTtpoJsbubie IIpakTH4eckue
paboThI padoThl
Paznen 1. JIEKTPOAUHAMHUKA
1.1 MaruutHoe nosie. D1eKTpoMarHuTHas 11 1 2 bu6moteka L{OK https://m.edsoo.ru/7f41c97¢c
VHTYKIHSI
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbI
2.1 MexaHH4YeCKUE B AIICKTPOMAarHUTHBIE 9 0 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41¢97¢
Kosie0aHus
22 MexaHuuyeckue U 3JeKTPOMarHuTHbIE BOJIHBI | 7 1 0 bubnuoreka LIOK https://m.edsoo.ru/7f41c¢97c
2.3 OnTHka 15 1 3 bu6moreka [{OK https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 31
Pasnen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH
3.1 OCHOBBI CHIEIMAIBHOM TeOpUn 2 0 0 bu6nuoreka LIOK https://m.edsoo.ru/7f41c¢97c
OTHOCHUTEIILHOCTH
HWroro no pazneny 2
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBaHTOBOW ONITUKH 6 1 0 bu6morexa [{OK https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue atoma 4 0 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c¢97c
4.3 ATOMHOE AP0 8 1 1 bu6mmoteka L{OK https://m.edsoo.ru/7f41c97c
Hroro mo paznery 18
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DNeMEeHTbI aCTPOHOMUH U aCTPOPUZUKH 4 0 0 bubnuoteka [{OK https://m.edsoo.ru/7f41c97c
HWroro no pazneny 4




Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maronee MOBTOpEHUE 2 bu6moteka L{OK https://m.edsoo.ru/7f41c97¢c
Wtoro no pazneny
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 8
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