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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3zpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLIETIIIUY MpEenoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ~ ®enepanuu, pealn3ylOUMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu o0ydeHuu ux ¢GuznKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBs3el (PU3MKU C EeCTeCTBEHHO-HAyYHBIMU Yy4eOHBIMU MpenMeTramu. B Heil ompenensitorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHETo OO0IIero odpa3oBaHus, MJIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (GPU3UKH: TUYHOCTHBIE, METAaIIpeIMETHbIC, MPeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

o IUTAHUPYEMBIE Pe3yJIbTaThl OCBOSHHS Kypca (U3MKd Ha 0a30BOM YpOBHE, B TOM
YHClie IPEeIMETHBIE PE3YJIbTaThl IO rojlaM 00yUeHus;

. coJiepkanue yuyebHoro npeamera «Ou3ukay mo rogam 00ydeHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIJ B CUCTEMY 3HAHUN 00 OKpYXaroIleM MHpE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PHU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBICHUH, N3y4aeMbIX
XUMHEH, Ouonoruer, pusmueckorr reorpadueir u actpoHomuei. Vcnoiap30BaHHE W aKTUBHOE
MpUMEHEeHHEe (PU3NUECKUX 3HAHUI OMpeieiaeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTEpUaAJIOB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue Gpu3nku BHOCUT OCHOBHOM BKIIaJ] B (GOPMUPOBAHHE
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU YY€OHBIX UCCIICIOBAHUIMA.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHILUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepuall Kypca (PU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyaraeT UCMoJb30BaHUE T'yMaHUTapHOTO
noTeHuuana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX NPUII0KEHNI N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COZAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIAeHHsI Mpo0IeM palliOHAILHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiiero odpazoBaHUs
ABIISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEACTABICHUNA O CTPYKType HOCTPOCHUS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
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NPEICTAaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOX0/] B Kypce (DM3MKU pealin3yeTcs MPEexXIe BCETo 3a CUéT
OpraHHu3aIi IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4aCTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH M TOCTAHOBKY OIIBITOB IO IPOBEpKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmoe BHUMaHuE yIenseTcsl peleHHI0 pacuETHBIX U KayecTBEHHBIX 3an1ad. [lpu sTom
JUTSL PAaCYETHBIX 3a]]a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml € SBHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJISIOIINE IPUMEHATH H3y4YSHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasJiena Kypca,
TaK U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKoW MOJeNu A CUTyallMH MPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnIo yueOHOTo mporiecca 0a30BbIi YpOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO 00IIEero
00pa3oBaHMs JOKEH M3y4aThCs B YCIOBUAX MPEIMETHOro kabuHera (GPM3UKU WM B YCIOBUSIX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTo LWKIa. B kabuHere ¢u3nku
JOJKHO OBITH HeoOXoauMoe J1abopaTOpHOE OOOpYAOBaHWE [JIsl BBINOJHEHUS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHUUIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHIOHHOE 000PYI0BaHHE.

JlemoHcTpanimoHHOEe 000pyAoBaHue (OpMHUPYETCSs B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M O0ECHEUMBACT IMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe 10
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeuMBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1IabopaTOpHOro O0O0OpyNOBaHMS JIOJKHBI OBIThH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
dbopMHpOBaHHE HHTEpeca U CTPEMJICHHS OOYYaIOIUXCA K HAyYHOMY H3YYEHHIO MPUPOJIHI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIE MO3HAHH U (POPMUPOBAHUE UCCIIEIOBATEIBCKOTO
OTHOIIEHHSI K OKPYKAIOLIHM SIBJICHHUSIM;

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3ydeHHs OCHOB CTPOSHUS MaTepHH U
(byHIaMEHTAIEHBIX 3aKOHOB (DH3UKH;

(dopmMHpoBaHUEe YMEHUN OOBSICHATH SIBICHUS C UCMOJIb30BaHUEM (PU3MUECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMHpOBaHUE TPEICTABICHUH O POJNM (PHU3WKHM JJIsi Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTiwkeHnne 3TUX Lenell oOecreynBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipoliecce
M3y4deHus Kypca (U3NKU Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:
npruoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKJIIOYAass MEXaHHKY, MOJIEKYIAPHYIO (HU3UKY, ODJIEKTPOJAWHAMHKY, KBAHTOBYIO (HU3UKY U
AIIEMEHTHI acTPOOU3UKH;



dopMHupoBaHHE yMEHUIl TPUMEHSTH TEOPETHYECKHE 3HaHUS Ui OOBSCHEHUS (DU3NYECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3JIMYHBIX 33/]au C SIBHO 33JaHHOHN (U3NUECKON MO/IENbI0, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOSITEIBHOE CO3/IaHHE (PU3MUECKOW MOJENH, aJCKBAaTHON YCIOBUSIM
3a]a4u;

NOHMMaHHe (PU3MUYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, UX BIIUSHUSA HA OKPYKAIOLLYIO CPELY;

OBJIAJICHUE METOJAMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUA U TMPOBEACHUA  (PU3MUECKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M HWHTEpIpeTanuu WH(OpManuu, onpeaeneHus JAOCTOBEPHOCTU
IIOJIyYEHHOT'O PE3yJIbTaTa;

CO3JaHME YCIOBHH i1 Ppa3BUTHS YMEHHIl TMPOEKTHO-HUCCIENOBATENIbCKONH, TBOPUYECKOU
JESTEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBEHb) Ha YpPOBHE CpenHEro odmiero oOpa3oBaHUS
otBoauTcs 136 yacoB: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 kimacce — 68 yacos (2 daca
B HEJIEINIO).

[Ipennaraemslii B mporpamme mo Gusnke nepeueHs Jad0paTOPHBIX U MPAKTUUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JIElTaeT BHIOOp MpOBEACHUS 1a0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUYaOLIUXCS.

COJAEPKAHUE YYEBHOI'O ITPEIMETA
10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA

®usnka — Hayka o npupone. Hayunble Meroasl MO3HaHUsA OKpyxarouero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue (pusndeckux siBJIeHWid U npoieccoB. Hayuneie runores3sl. dusnueckue
3aKOHBI ¥ TEOPHUH. [ paHHIIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU IS TETbHOCTH JIIOICH.

Llemoncmpayuu

AHanorosbie U TU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYNKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMkeHus. Cucrema
orcué€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, MX MPOEKIMH Ha OCH CHCTEMBI KoopanHaT. CloKeHne NepeMEIeHu U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpPsIMOJMHEHHOEe IBMKeHHue. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobosHoe nmajzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs!.

KpuBonuneliHoe nBwxeHue. JIBr>keHMEe MATEpUATIbBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHENHAs CKOopocTs. [lepuoa u yacrora
oOpartenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHHuueckue ycTpoicTBa U MPaKTUIECKOE IPUMEHEHHE: CITUIOMETD, IBUKEHHUE CHAPSIOB,
LIEIIHBbIE U PEMEHHBIE IIEpEaayn.

Jlemoncmpayuu



Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Tpeobpa3zoBanre ABMKEHUI € UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOILIEHUS MEKY MYTAMU, IPOUIEHHBIMU TEJIOM 3a [1OCJIEA0BATEIbHbIE
paBHbBIE IPOMEXYTKA BPEMEHHU IIPU PABHOYCKOPEHHOM JIBM)KEHUHM C HayalbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

N3yueHue ABUKEHUS TeIa, OPOIIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHocTH [Manmies. [lepBoiit 3akoH HeroTtoHa. MHepunanbHbIe CUCTEMBI
OTCYETA.

Macca Tena. Cwuma. Ilpunnun cynepro3unmu cuil. Brtopoit 3akon HeroTona st
MartepuanbHO Touku. Tperuii 3akoH Hpl0TOHA 1151 MaTepHANIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoybxeHus, kauenusi). Cuia tpenusi. Cyxoe tpenue. Cumna
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conmpoTUBICHHS TpU
JBUKEHHUH Te€Ja B )KUAKOCTU WU rase.

[ToctynarensHOe U BpaliaTeabHOE ABM)KEHHUE aOCOITIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpauieHus. [limeuo cuitbl. Y ciioBust paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPOHCTBA M MPAKTUUYECKOE NPUMEHEHUE: NOJIIMITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AepOopMariii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U MAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKEHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3yueHue ABMkeHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B MPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIIeHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepraibHOM TOYKHU (Teda), CHCTEMBl MaTepUaIbHBIX ToYeK. IMITynbc CUIlbl U
M3MEHEHNE UMITYJIbCca Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPIHH.

[TorennuanbHas sHeprus. [loTeHnnanpHas SHEPTUs ynpyro AeGopMUpOBAHHOM MIPYKUHBI.
[ToreHunanbHas 3HepPrys Tena BOIM3U MOBEPXHOCTH 3EMITH.
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[ToreHnuanbHbple U HEMOTEHUUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMATIBHBIX CHII C
MU3MEHEHHUEM MEXaHNYECKOW SHEPITUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW YHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHHUYECKHE yCTPOMCTBA U IPAKTHYECKOE IPUMEHEHHUE: BOLOMET, KONEDP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MAasiTHUKOB.

HccnenoBanue CBsi3M pabOTHI CHJIBI ¢ M3MEHEHHEM MEXaHHUYECKOW SHEpruM Teja Ha
IIPUMEpE PaCTSHKCHUS PE3UHOBOTO JKI'yTa.

Pasnen 3. Mosekyasipaasi pu3nka u TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
Bpoynosckoe amwkenue. Jnddysus. Xapakrep ABIKEHHS U B3aNMOACHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra30B, KUAKOCTEH U TBEPABIX Tell U 00BsICHEHUE CBOMCTB BEIlIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl mosekyil. Konnuectso Bemectsa. [loctosHHas ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro ra3a. AOCONIOTHas TemImepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MNOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHUE H30IMPOIECCOB: H30TEpPMa, HM30X0pa,
nzobapa.

TexHU4eCKHEe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OpraHUYEeCKUX COCIUHEHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, 1OKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mogens, HIUTIOCTPUPYIOIAast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHUil o0béma
KOMHATBHI, IABJICHUS M TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cucTteMa. BHYTpEHHss 3HEprusi TEPMOJMHAMUYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprus 0lHOAaTOMHOTO
UJEaIbHOTO ra3a. Buzsl Temonepesayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydCHHE. Y IebHAas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. llpumeHnenue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh mpoieccoB B MpUpoe.



Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TEIIOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TerIoBBIX MamuHax. KoaddunueHT mone3noro nerctBus TerioBoil Mamuuel. [{ukn KapHo u ero
KO3(PPHUILIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOIIEMBI TETNIOIHEPT €TUKH.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHEIO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKH II0J] AEUCTBUEM CKATOI'0 BO3/yXa, HarpeBaHue 3(hupa B JaTyHHOU TpyOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIepaTypsl) Tela npu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTessl BHYTPEHHETO CrOpPaHusl, pEaKTUBHOI'O IBUraTEJIsL.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoont

[Tapoo6pazoBanue u koHAeHcanus. Mcnapenue u kuneHue. AGCONIOTHAS U OTHOCUTEINIbHAsS
BJIOKHOCTh BO3/1yxa. HacklmeHHbI map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCHMOCTh
TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuaibl. llmaBnenue u kpucramimsaunus. Y IenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHUe TeII0BOro HagaHca.

TexHuueckue ycTpoHCTBa W IPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETD,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHHUA COBPECMCHHBIX MATCPHUAJTIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu MoOHM>KEHHOM JIaBJICHHH.

Crioco0Ob1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITNYECKOTO BEIIECTBA.
JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenrie OTHOCUTETHHOM BIIAYKHOCTH BO3/TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnekmpocmamuxa

OnekTpuzauuss Ten. OJNEeKTpUuuyeckud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumoneiictBue 3apsinoB.  3akoH  Kymona. TodeuHslil  siexTpuyeckuil  3aps.
Onexkrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHnmn cynepnosunuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.

Pabora cun sanexrpocrarndeckoro nodis. [lorenuuman. Paznocts noreniuanos. [IpoBoaHuku
U TU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. JludnekTpruueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHnueckne yCTpoilCTBa M IMPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anMopeiicTBrue HaIEKTPU30BAHHBIX TEIL.
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DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOMIA M IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUIECKON MIPOHNULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKa. MICTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 ydacTka LIETIH.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BELLECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM ) asiekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DnexkTpuueckuil Tok B BakyyMe. CBONCTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHHKOBEIE TPHOOPHI.

DJIEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
JUCCOIHAIUS. DIIEKTPOIIU3.

DJNIeKTpUUYECKHl TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
UCTOYHUKU TOKa, D3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI,
TEPMOMETP  CONPOTHUBIEHMs, BAaKYyMHBIH  JHOJ, TEPMHUCTOPbl M  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JJIMHBI, IJIOLIAJN
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COEUHEHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IEKTpOABMKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TalbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenue aneKTpoABHKYILEN CHIIbI MICTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHHUS.

Habmonenue snextponunsa.

MexnpeameTHblie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce oOCymIECTBISETCS C YYETOM
COJIEp)KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.



MeosicnpeOomemuuvle nowsimusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, HAy4yHbIH (akT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HaOIIOJICHHE,
OKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIC]Th, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpPaBHCHUM, TMHEHAs QyHKIINS, Tapadosia, runepbona,
uX TpaduKH U CBOWCTBA, TPUTOHOMETpHUYECKUE (PYHKIIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTeHC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M WX MPOCKIMH HAa OCH KOOPJIWUHAT,
CJIO)KCHHE BEKTOPOB.

buonoecus: mexanndeckoe IBM)KCHHUE B JKMBOW npupoje, nuddysus, ocMoc, TermiooOMeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUYCCKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIpDHAsE Macca, TEIUIOBBbIE CBOMCTBA TBEPIBIX TeEJ, YXUIKOCTEH W Ta30B, AJICKTPUYCCKUE
CBOICTBA METAJJIOB, SJICKTPOIUTHYCCKAS JUCCOIIUAIUS, TaThBAaHUKA.

Teoepagpus: BNaxxHOCTh BO3yXa, BETPBI, OapOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKUE NBIKEHUH C MCIIOIH30BAHHUEM MEXaHU3MOB, YUET TPCHUS B
TEeXHHUKE, TOJIIMITHUKK, HCIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET W JIpyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, I1apoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHTUIIMOHEDP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTHH,  OJCKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHUE
JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENIBHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpPOMAZHUMHAA UHOYKUUA

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
BekTop maruutHOM MHAyKUMU. [IpuHIMn cynepno3uuy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOM
uHayKuy. KapTtuHna muHui MarHUTHOW WHYKITAHU TTOJIS IIOCTOSTHHBIX MarHUTOB.

MaruuTtHoe 1oJjie MPOBOAHUKA C TOKOM. KapTWHa NMHUNA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJAHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HallpaBJICHHE.

Cuna JlopeHua, e€ MoAynbp M HampaBieHHe. JIBU)KeHUE 3apsyKEHHOM 4YacTULBl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHue HNEeKTpOMArHUTHOM MHAYKUMH. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe siekTpuueckoe Moje. IDIEKTPOABIKYIIAas cujila WHAYKIUMU B IPOBOJHHUKE,
JBUKYIIEMCSI IOCTYIAaTEIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMU. DJIEKTPOIBUKYIASl CHJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuvyeckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTelb, YCKOPUTEHU dJIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIMA MarHUTHOTO TIOJIA.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuta Ammepa.



[enictue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABHXKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
IIOTOKA.

SIBieHME CAMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3y4eHre MarHuTHOT'O TOJIS KaTYIIKH C TOKOM.

HccnenoBanue JeiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3pgen 5. Kojie0anusi M1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle KoJ1eOanus

Konebartenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepmon, wactora, amrumrtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MatemaTtuueckuii MasTHUK. Y paBHEHUE FTapMOHHUYECKUX KojeOanuii. [IpeBparenue snepruu npu
FapMOHHMYECKUX KOJICOAHUSX.

Konebartenbubiii kKOHTYp. CBOOOJIHBIE S3JIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYSCKUMU H  DJIEKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUsAX. BhIHYyX/IeHHbIE MEXaHUYECKUE KOIeOaHusl.
Pe3onanc. BeiHYXIEHHBIC 2IEKTPOMArHUTHBIC KOJICOAHNS.

[lepemenHbiii TOk. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U JEHUCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U HANIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE SIEKTPHUUECKON SHEPTHUU.
DKOJIOTUYECKHUE PHUCKH TP TPOU3BOJACTBE dJeKTpodHepruu. KynpTypa wucnosnb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, IMHUHU 3JEKTporiepeaay.

Jlemoncmpayuu

Hccnenoanue mapaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

HaGnronenue 3aryxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtonenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmumorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKAa W HANpsDKEHUST OT BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJICHCATOpPA.

Mogenb TUHUU 3AEKTPOIEepEaauH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBaHue 3aBUCUMOCTH TIEPHOA MABIX KOJIeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3 MOCIEI0BATEIbHO COEIUHEHHBIX
KOHJICHCATOPa, KaTYIIKA U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHbsle 60HbL

MexaHudeckre BOJIHBI, yCIIOBUA pacnpocTpanenus. [lepuon. CkopocTh pacnpoCTpaHEeHHs
u januHa BonHBL [lomepeunble W mponaonbHble BONHBL MHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.
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3Byk. CkopocTh 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JIY4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmHas
opueHranus BekTopos E, B, V B anexkrpomaruutHoi BosHe. CBONCTBA 31€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMjieHHe, noispuzauus, audpakuus, wuHreppepenuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3U U TeneBUAeHUs. Paqnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHu4eckue ycTpouWcTBa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, Pajgap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus ¥ MpeoMIICHUS MEXaHUYECKIX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHHYECKIX BOJIH.

3BYKOBOH PE30HAHC.

Habumonenne cBs3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOU
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IMPEIOMIICHHE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI MpENOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOrO BHYTPEHHETO
OTpaXKECHHUS.

Hucnepcus ceeta. CiioxxkHbIl cocTaB 6enoro cera. L{ser.

CoOuparomiue M paccerBaromue JUH3bl. ToHKass snH3a. DOKYCHOE pacCTOsSHUE U
ONnTHYECKasl chiia TOHKOM JIMH3bI. [locTpoeHne n3o0paxeHuili B coOMparommx U paccenBarOIINUX
nuH3ax. Popmysa TOHKOW JIMH3BIL. Y BEJIMYEHHE, 1aBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. HMHTepdepenius cBera. KorepeHTHble HCTOYHUKH. Y CIOBUS
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpaxkius ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpoWcTBa M TNpaKTHUECKOE IMPUMEHEHHE: OYKHM, JIyna, ¢oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPON .

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoCTpaHEHUE, OTpPaKEHHWE M TpeaoMieHue cBera. OnTudeckue
npuOOopHI.

ITonmHoe BHyTpeHHEE OTpaxkeHue. Mojieab CBETOBOAA.

UccnenoBanue CBOMCTB N300paKeHUM B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOTA.

Hab6nronenue naTepdepeHIinm crera.
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Habmonenue nugpakiuu cera.

HabGnronenue aucnepcun cBera.

[TomydyeHue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[TomyyeHue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.
HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresst IpeioMICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.
Habmonenue qucnepcuu cera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUH OTHOCUTEJIBLHOCTH

['paHuIBl TPUMEHUMOCTH KJIACCMUECKOW MeXaHMKH. IlocTynaTel crnenuanibHOM TEOpUHU
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSI CKOPOCTM CB€Ta B BaKyyme, [MPUHLUII
OTHOCHUTEIIBHOCTH ODUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JJTUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUILIBI.

CBs13b MacChl ¢ YHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHs TTOKOSI.

Pa3znen 7. KBanToBas pusnka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u d3HEpPruu GOTOHA C €ro YaCTOTOW. DHEPrUusi U UMIYJIbC
dboToHa.

Otkpeitie u wuccnenoBanne Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKoHBI

dororddekra. Ypapuenue Diinimreiina 1 hotosddexra. «Kpacnas rpanuna» potosddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.

XHUMHUYECKOE JIECTBUE CBETA.

TexHu4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHe: (POoToryeMeHT, (OTONATUHK,
coJlHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

Hccnenoanue 3aKk0HOB BHELTHETO poTodPdeKTa.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. [lmanerapHas
mogens atoMa. Iloctynatel bopa. 3nyuenue u nornomeHue GOTOHOB MpHU NEpexoje aToMa ¢
OJIHOTO YPOBHS HEpruu Ha Apyroi. Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPrHH aTOMa BOJIOPO/A.

BonnoBele cBolicTBa yactull. BosHbl e bpoiinsa. KopnycKynsipHO-BOJIHOBOW Tyaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHHE.

TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPAIbHBIA aHaIu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nHedvaTbIX ClIeKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe a0po
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DKCIEPUMEHTHI, T0KA3bIBAIOIIKE CII0KHOCTh CTpOEHUS siApa. OTKPbITHE PAIUOAKTUBHOCTH.
OnbiTer Pe3epdopaa mo onpeneaeHUIo cocTaBa paanoakTUBHOTO u3nydeHus. CBolicTBa anbga-,
Oera-, raMmMa-u3ydeHus. BiusiHue painoakTUBHOCTH HA KHUBbIE OPTraHU3MBI.

OTtkpeITHE IPOTOHA M HeHTpoHa. HykimonHas monens siapa ['eiizenbepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM Oera-pacmaj. ['amma-usnydeHue. 3aKoH
paZoaKTUBHOIO pacraja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT Macchl sapa.

Snepusle peakuuu. JleneHue U CUHTES SEp.

Snepubiii  peaktop. TepmosnmepHbii cuHTe3. [IpoOiieMbl W TMEpPCIEKTUBBI  SAECPHOU
SHEPreTUKHU. DKOJOTUUYECKUE ACTIEKTHI SJIEPHON SHEPTETUKHU.

OnemMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoabl HaOMIOEHUS U PETUCTPALIUU HJIEMEHTAPHBIX YaCTHIL.

DyHIaMeHTalbHbIe B3aUMOIeHCTBUS. ENMMHCTBO (pu3nueckoi KapTHHBI MUDA.

TexHuveckue yCTpONCTBAa U MPAKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa Buibcona,
SIEPHBIN peakTop, aTOMHast bomoa.

Jlemoncmpayuu

Cu€TYrK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oranel pa3BuTus actpoHomu. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAUYEHUE ACTPOHOMHUHU.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHua M 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTepUCTHKU. J[narpamMmma «CreKTpajibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI IIaBHON
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE3]  TJIABHOU
nocneaoBarenbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHBIE MPEACTABIECHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Mneunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxenne Connna B ['amaktuke. Turbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6ma. Pasz6eranue ranaktuk. Teopus
bonbuioro B3psiBa. PenuKTOBOE U3IyUEHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGnronenust HEeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHMEM KOMIIBIOTEPHBIX MPUIOKEHUH
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpeHUE

Ponp ¢u3nku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
TUYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKHU M aCTPOHOMUHU B COBPEMEHHON
HAayyHOW KapTHHE MHUpa, poyib (U3HUECKOH Teopuu B (OPMUPOBAHUU TPEACTABICHUN O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKONW KapTHUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUpO/IE.

Me:xnpeamerHblie CBA3H

Nzyuenune kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBisieTcss ¢ Y4ETOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.
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Meoicnpeomemnuvle nowsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAy4YHOIO IO3HAHUS:
SBJICHWE, Hay4yHbIH (akT, THmore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HaOIIOJICHHE,
AKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHMH, TPUTOHOMETpUYECKHE (YHKLHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBl M HX
IPOEKIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTPEICTICHUE TUIOMIAIN TUIOCKUX GUTyp U 00BbEMa Tell.

buonoeus: anexrpuueckue sIBIEHUS B )KUBOM Ipupoe, KojaeOaTeabHble JBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B KUBOU MIPUPOJE, AEUCTBUE PAIUALIMU HA KUBbIE OPraHU3MBI.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJ, KpPUCTaJUIM4eCKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE NOJOCA 3€MJIM, 3aJI€KM MarHUTHBIX Py, (oTochEMKa 3eMHON
IIOBEPXHOCTH, NPEJCKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: MTMHUM DJIEKTPOIIEpENay, TE€HEPATOP IEPEMEHHOI0 TOKA, 3JIEKTPOJBUIraTellb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHUEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

OcBoenne yuebHOro npeamera «®dusmka» Ha ypoBHE CpelHEro oOuiero oopa3oBaHUs
(6a3oBBIi  ypOBEHb) JODKHO  OOECIEYUTH  JIOCTHIKEHHE  CIEAYIOIIUX  JMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPECAMCTHBIX 06p330BaT€J'II)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS y4ueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXkaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(POPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlMW, MO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacIIMpeHHe KU3HEHHOTO OMNbITa U ONbITa JAESITEIbHOCTH B MPOLIECCE pealn3alui OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHOMN IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMK  OOY4YaIOIIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEYETOBEUECKUX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIBHOCTh B HMHTEpEcax TI'pakJaHCKOro oOlIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

yMEHUE B3aMMOJIEHCTBOBATh C COIMAJIBHBIMH HMHCTUTYTAaMH B COOTBETCTBHH C WX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTApPHOU 1 BOJIOHTEPCKOM JIeATETLHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMUPOBAHHOCTH POCCUICKOMN TPaKIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAaM, JOCTHXKEHHSIM POCCHUICKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STHUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHHSI, ODUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B JIEATEILHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:
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ICTETHYECKOE OTHOIICHHE K MUPY, BKIIOYAsi SCTETUKY HayYHOTO TBOPYECTBA, MPUCYILETO
(bu3UIECKOI HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEPEC K Pa3IMIHbIM chepaM npodecCHoHAIBHOM I TEILHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun u
peanr30BbIBATh COOCTBECHHBIC JKU3HCHHBIC IIJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M CaMO0OOpa3oBaHUIO B 00jacTu (U3MKH HA
NPOTSDKEHUH BCEH JKU3HU;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS

c(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUTAHUPOBAHKE U OCYIIIECTBIICHUE JICHCTBHUI B OKPYXKAFOIIEH Cpejie Ha OCHOBE 3HAHUS IeJIeH
YCTOWYHMBOTO PAa3BUTHSI YETIOBEUECTBA;

pacuiMpeHre OmbITa JEATSIPHOCTH JKOJOTMYECKOW HAIpPaBICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pHU3muKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

C(OPMUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHUE IICHHOCTH HAy4YHOH JESTeIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO NESITEIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
ba3oBble Jjornueckue aecTBUA:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 33J1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B paCCMaTPUBAEMBIX (PU3MUECKUX SBJICHHSIX;

pa3pabaThIBaTh ITUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIAM,
OIICHUBATh PUCKHU MOCIIEACTBHUI IESITEIILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH, PAa0OTy B YCIOBHSIX pPEaTbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.
ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BJIQ/IeTh HAyYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU TOHATHUSAMU U METOAaMH (PHU3UYECKOU
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHhHOCTH B 00JacTu
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOUCKY METOJIOB PEIIEHUS 3a/1a4
(bU3UYECKOTO CoAepKAHUS, IPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BIIAJICTh BHUJIAMH JESATEIHLHOCTH MO TOJYYCHHIO HOBOTO 3HAHWS, €r0 HHTEPIpPETaIlnH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISAITh MPUYMHHO-CIICICTBEHHBIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PEIIeHMs], HAXOAUTh apTYMEHTHI I JJOKA3aTelIbCTBA CBOUX YTBEPIKICHUH, 3a71aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJIM3UPOBATH MOJIYICHHBIC B XO/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHYECKH OIICHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;
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CTaBUTH U (pOpMyTUpPOBATH COOCTBEHHBIE 33]]aul B 00pa30BaTENbHOM NESTEILHOCTH, B TOM
YHCclie IPU U3YYeHUU (DU3HKY;

JaBaThb OICHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpI/IO6peTéHHbII71 OIIBIT,

YMETb NIEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUYECKYIO 001aCTh KUZHEACITEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJI€H, MpeJlaraTh OPUTHHANbHBIE MTOAXOAbl U PEIICHHUS,

CTaBUThb HpO6JICMBI " 3a7la4u, JOIMYyCKArIHNEC AJIbTCPHATUBHBIC PCIICHU.

PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKAMHU ITOJTY4YCHHA I/IH(bOpMaI_[I/II/I (bnanecxor 0 COACpIKaHUA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJSATh IMOKMCK, aHAIMW3, CHUCTEeMATHU3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTABICHHS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B
pEIIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COJACPKAaHUS B pa3IHMyHBIX (opMmMaTax C ydETOM
Ha3Ha4YeHHs HGOPMAIUH U 1IEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMAIBHYIO (hOpMYy MpencTaBIeHUS
Y BU3yaJIu3aIliu.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3MKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH H CMATYATh KOH(IUKTHI,

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHANBUAYAILHON pabOTHI,

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX IEHUCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA;

MPUHUMATh [EJIH COBMECTHOM JAEATEIbHOCTH, OpPraHW30BBIBATH W KOOPAWHHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JIEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM
Y4aCTHUKOB, OOCYXKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLIEHUBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalMSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENBHOCTh B 00JacTh (pU3MKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS] Pacu€THBIX M KAYeCTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
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CHocoOCTBOBAThH (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIUH B 00J1aCTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAIBHBII HHTEJLIEKT:

JIaBaTh OLCHKY HOBBIM CHUTYallMsIM, BHOCHTH KOPPEKTHBBI B JICATEILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHLHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICIUTEIILHBIX TPOLIECCOB, UX PE3YJIbTaTOB M OCHOBAHUIA,

UCIIOJIB30BaTh MPUEMBI PEIICKCUU JIJIsl OIICHKH CUTYAIlMH, BRIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEILICHUS 10 UX CHIDKCHHIO;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MPH aHAIN3E PE3YJIbTATOB JACATEIbHOCTH;

NpUHUMATh ceOs1, MOHUMast CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAIN3E PE3YJIbTAaTOB JACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTrUX HA OLUIHOKH.

B niporiecce HOCTHKEHHS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MTPOTPAMMBI 110 (PU3UKE JIIIST
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYAIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEAIOoJaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HAaHUSsI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHON 3MOIIMOHAILHOU Cephl, ObITh YBEPEHHBIM B ce0¢;

caMoperyJIMpOBaHHsl, BKIFOYAIOIIEI0 CAMOKOHTPOJIb, yMEHHE IPUHUMATH OTBETCTBEHHOCTb
3a CBOE MOBEJICHHE, CIIOCOOHOCTh aJalITUPOBATHCS K SMOIIMOHATIBHBIM H3MEHEHUSM U MPOSIBIISATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIMH, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTIOKCHHIO IEIU U YCIeXy,
OINTUMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh MCXO/I U3 CBOMX BO3MOXHOCTEIA;

SMIIATHH, BKIIIOYAKOIIEH CIOCOOHOCTh TOHUMATh 3MOIMOHAILHOE COCTOSIHUE IPYTHUX,
YYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIICHHS, ClIOCOOHOCTh K COYYBCTBHUIO M COIIEPEKUBAHHUIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAKOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOJIbMH, 3a00TUTHCS, MIPOSIBIISATH HHTEPEC M pa3pemiaTh KOH(IUKTHL.

NPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEPAX pPOJib U MeCTO (HU3UKH B (HOPMHUPOBAHHH COBPEMEHHOM
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHMH, B MPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

VUUTHIBaTh TPAHUIBl MPUMEHEHUS HW3YYECHHBIX (PU3NYECKUX MOJENel: MarepualibHas
TOYKa, MHEpIMaIbHAsA CHUCTeMa OTCYETa, aOCOJMIOTHO TBEPIOE TENO, WACAIBHBIA Ta3, MOJACIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN JJIEKTPUYECKUN 3aps]l IPHU pPELICHUU
bu3nYecKux 3a1a4;

pacro3HaBaTh (pU3MYECKHe sBIEHUS (TMPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TMPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJCHHE Te,
JIBIDKEHHE 10 OKPY)KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, nuddy3us, OpOyHOBCKOE JIBIKECHHE,
CTpOEHHE KUIKOCTEeH U TBEPIBIX Tell, U3MEHEHNE 00bEéMa Tell IPHU HarpeBaHUU (OXJIKICHUHN),
TEIJIOBOE pPAaBHOBECHE, HCIApEHWE, KOHJEHCAIWs, IUIaBIICHUE, KPHUCTAJUIU3AINs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEXIy TapaMeTpaMH COCTOSHHUS Ta3a B HW30IPOIECcCax, DJICKTPHU3AIUs TEN, B3aUMOJICHCTBUE
3apsi/ioB;

OTIMCBHIBATh MEXAaHWYECKOE IBIIKEHUE, UCIOB3Ys (PU3NUECKHE BEIUYHHBI: KOOPIWHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJia, UMITYJIbC Tejla, KUHETHUYecKas
SHEPTUsl, TOTCHIMAIbHAS HYHEPTUs, MEXaHWYecKkas padoTa, MEXaHWYeCKass MOIIHOCTh; TMpHU
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OTKCAaHUU MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3yEMBIX BEJTMUNH, UX 0003HAYCHHS
U eIMHULBI, HAXOOUTh (POPMYIbI, CBSI3bIBAIONINE NAaHHYIO (PU3UYECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYHMHAMU;

ONUCHIBAaTh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS, HCIOJb3Ys
¢u3nueckue BENWYHMHBL: JABJICHUE Tasza, TeMIleparypa, CpenHss KUHETHYECKas SHEprus
XAa0THUYECKOT0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJpaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JBUTATENIS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUUHH,
uxX OOO3HAYCHHMS M EIMHMIBI, HAXOIUTh (OPMYJIBI, CBSA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3YUYEHHBIE 3JIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONMB3YS (GU3NYECKUE BEIUYUHBL: AJNIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOoe MoJe,
HAnpspKEHHOCTh  I1OJIs, IOTEHLMAJ, PAa3HOCTb IOTEHLUAIOB; IMpPU OINMCAHUM IPaBUIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICI HCIOJNb3yEMbIX BEJIWYHH, WX OOO3HAUEHUS W EAUHHIIBI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BEITHUYUHAMU;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBJICHUS, UCHONB3YS (U3UYECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HproTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIUII CYNEPIO3ULIUN CUII, TPUHIUIT
paBHONpPABUs MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOECHHUS
BEILECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CpPEIHEH KHUHETHUYECKOM SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsia, 3akoH KysoHa, mpu 3ToM pa3nuyarh CIOBECHYIO (POpMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKOe BBIPAKEHHE U YCIOBUS (TpaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTHl IO HUCCIECIOBAHHIO (PU3WYECKUX SIBICHUI M MPOLECCOB C
UCTIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU O3TOM  (OPMYIHPOBATH
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIAATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBII CIOCO0 HM3MEPEHUs M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEXKIY GU3NUECKUMHU BEIMYMHAMH C UCTIOJIb30BAaHUEM MPSMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOIYy4YE€HHOMN
3aBUCUMOCTH (PM3NYECKUX BEIUUMH B BUJI€ TaOJIUI] U TpaUKOB, I€JIaTh BHIBO/BI 110 pe3ylIbTaTaM
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30HacCHOrO TpyAa IMPU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢u3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHallh3a yCJIOBUS 3a/1a4ll BHIOMPATh PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTDH PAcU€ThI U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUs (PU3NUECKO BETHUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUMBYIO LIETOYKY
PacCyXJIEHUI ¢ OTOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIIOJIb30BaTh MPU pelIeHUH y4eOHBIX 33/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOUCKA, CTPYKTYpUPOBaHHUsS, HWHTEPIPETAlUHd U TNPEJCTaBICHUsS Yy4eOHOW U Hay4yHO-
HOMYSPHOM HH(POPMAITUH, TOJTyYEHHOH U3 Pa3JINYHbIX HCTOYHUKOB, KDUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyro HHPOPMAIHIO;

NPUBOJUTH MPUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
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UCIIO0JIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [ 00€CTICUEHUS
0€3011acCHOCTH MpHU OOPALIEHUN ¢ MPUOOPAMHU U TEXHUYECKUMH yCTPOHCTBAMH, Ul COXPAHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpyIIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIIBHBIX POJIEH, IIIaHUPOBAaTh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAHAAPTHBIX CUTYallUsX, aJJleKBaTHO OLEHMBATh BKJAJ KaXKJIOTO M3 YYaCTHUKOB TPYIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (GU3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B NPAKTHYECKOU
NEeSITeIbHOCTH JII0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPpTUHBI MUDA;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TOYeUHBIH
JIEKTPUUECKUH 3apsi]l, Iyd CBETa, TOYEUHbII HICTOUHUK CBETA, sIEpHAst MO/IEIb aTOMa, HYKJIOHHAsS
MO/IENIb aTOMHOT'O Si/ipa MPH pelieHNH (PU3NIECKHX 3a/1a4;

pacrio3HaBaTh ()U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JAEWUCTBUS TOKA, B3aMMOJAEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHast
UHAYKLMS, JAEWCTBUE MarHUTHOTO I0JI1 Ha IPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npejromiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIUCBIBATh M3YYEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MTPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTONB3Yys (U3UYECKUE BEJIUYMHBL: HJIEKTPUUYECKHM 3apsil, cuja TOKa, DSJIEKTPUYECKOoe
HaIpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MMOTEHIMAIOB, 3JIEKTPOABUKYIIIas CUIA,
paboTa TOKa, MHIYKLIMS MarHMTHOro Mmouss, cuia Amnepa, cuwia JlopeHna, MHIYKTHBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MarHUTHOTO IOJIEH, MEpUOJa W 4YacToTa KosieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOLECCe TaApMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYECKas CHJia JIMH3bI, NPHU ONHUCAHUU TPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, WX O0003Hau€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIMUNHY C JPYTUMU BETUYUHAMU;

OINHUCBHIBATh M3YYEHHbIE KBAaHTOBBIC SIBIICHUS W IPOLECCHI, HCIONb3Ys (PU3UUYECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, MEpPHOJ IMoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpU OMUCAHUHU
IPAaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUHHBI;

aHaAJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBIEHUS, UCHONbB3ys (DU3MUYECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHbI TIOCJENOBAaTEJIbHOIO U  MapajUIeNIbHOTO  COEIMHEHUs
IIPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMarHUTHOM MHAYKLMH, 3aKOH
MPSIMOJIMHEHHOTO pacHpOCTpPaHEHHUsI CBETA, 3aKOHBI OTPa)KEHUs CBETa, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHHE DifHIITelHA 17151 hoTod(h(heKTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUs AJIEKTPUYECKOro 3aps]a, 3aKOH COXPaHEHHUS MacCOBOIO 4YHCIIa,
noctynatel bopa, 3akOH paguOaKTHMBHOIO pachajga, MpU ITOM pa3inyaTh CJIOBECHYIO
(GOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUS (TpaHMIIbI, 00JIaCTH)
IPUMEHUMOCTH;

OTIpe/IeNIATh HaIlpaBJICHWE BEKTOpa MHAYKIUU MArHUTHOTO MOJISi MPOBOJAHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;
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BBIMIOJIHATh JKCHEPHUMEHTBI O HCCIICAOBAHUIO (PU3MYECKUX SIBICHHW M TPOLECCOB C
UCTIOIP30BAHUEM TPSAMBIX W KOCBEHHBIX W3MEPEHWH: TpH O3TOM  (POPMYIHPOBATH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000pyI0BaHUsl, MPOBOJUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYLICCTBIISATh TPSAMbIE U KOCBEHHBIC HM3MEPCHUS (U3UYECKUX BEIWYMH, MPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJb30BAaTh HM3BECTHBIC METOIBI OIEHKH
IIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKHUX BEIIMYHH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPECHUH:
IpU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJTYYEHHOW 3aBUCHMOCTHU
(Gu3MYecKuX BEIMYMH B BHJC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yabTaTaM
UCCJICIOBAHHS;

coOuoaTh mpaBmia 0E30MacHOrO TpyAa TPU TPOBEICHUH HWCCIEAOBAHUA B paMKax
y4eOHOr0 IKCHEPUMEHTa, YyueOHO-MCCIEOBATEIbCKON W MPOCKTHOW  JIESATEIBHOCTH  C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 00OPYIOBaHUS;

pemiate pacy€THbIC 3aaud C SBHO 3aJaHHOM (DU3MYECKOW MOJIENbBI0, HCHOIb3YS
(u3nveckre 3aKOHbI ¥ PUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33a4K BHIOUPATh (PU3HUECKYIO
MOJICJIb, BBIICIATh (DU3MYECKUE BEIMYMHBI W (OPMYJIbI, HEOOXOAWMMBIC UIs €€ pelieHus,
MPOBOJIUTH PACUYEThI U OLICHUBATh PEAIbHOCTH MOJyYCHHOTO 3HAUCHHsI (PU3MUYECKON BEIIMYHHBI,

pelarth KaueCTBEHHBIC 3a/1a4yd: BBICTPAMBATh JIOTMYECKH HEIPOTUBOPCYHMBYIO LIEMOYKY
paccyKICHUH C OTIOPOM HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (DU3UUECKUE SBIICHHSI,

UCIIOJIb30BATh MIPU PELICHUH YYCOHBIX 3a1a4 COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUU
JUIE TIOUCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAMU M NPEACTaBICHUS y4eOHOW W HaydyHO-
HONYJISIPHOI HH()OPMALIUH, TOTYICHHOHN U3 pa3IMYHbIX HCTOYHUKOB, KPUTHYCCKH aHATTM3UPOBATh
noJjy4aeMyro HH(opMaIuo;

OOBSICHATH IPUHITUITBI ICHCTBHSI MAIIIMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3IHyaTh
YCIIOBHS UX O€30MaCHOTO MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HU;

NPUBOINUTE MPHUMEPHI BKJIaJa POCCHHCKHX M 3apYOCIKHBIX yUEHBIX-(PHU3UKOB B Pa3BUTHE
HAYKH, B 00BSCHCHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHUE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETHYECKUE 3HAHMUS 10 (PU3UKE B IOBCETHEBHOM JKU3HH JUIs1 00SCTICUCHHSI
0€301MaCHOCTH TIPU OOPAICHUH C PUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMH, JUIsSi COXPAHCHUS
3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpee;

paboTaTh B TPYIIE C BHIIOJHCHUEM PA3IMUHBIX COIMATBHBIX POJICH, TUIAHUPOBATh paboTy
TPYIIbI, PAlMOHAIBHO PACHPENCNIATh OOS3aHHOCTH W IUIAHUPOBaTh  JICSTEIBHOCTh B
HECTaHJAAPTHBIX CHUTYAIlHsX, aJeKBATHO OICHMBATH BKJIAJl KaXKIOTO U3 YYACTHHKOB TPYIIIbLI B
pelIeHHE paccMaTpUBaeMOil MPOOIIEMBI.
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