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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma no usuke Ha YpOBHE cpenHero o0uiero oopasoBanus pazpaboTaHa Ha OCHOBE TIOJIOKEHUH 1 TpeOOBaHUH K
pe3ynbTaTamM OCBOSHUSI OCHOBHOM 00pa3oBaTebHOM nmporpaMMel, ipenctabieHHbX B DI'OC COO, a Taxke ¢ yaéToM pabouei
nporpammel Boctiutanuss MAOY «Srpunckas rumHasus» u KoHuenuuu npenojgaBaHus ydyeOHoro npeamera «®Dusuka» B
oOpazoBarenbHbIX opranu3anusax Poccuiickoii denepanuu, peann3yonmx 0CHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

B cootBerctBum ¢ tpedoBanusiMu @I'OC COO yrinyOnéHHbIH ypoBeHb U3yueHUs yueOHoro npeamera «Duszuka» Ha
YpPOBHE CpeHero oOluiero oOpa3oBaHUsi BbIOMpaETCs OOYyYarOUMMUCS, TJIAHUPYIOUIMMU MPOJOJDKEHUE OOpa3oBaHUS IO
CIEHUATBHOCTSIM (PU3UKO-TEXHUUECKOTO MTPOQHIISL.

Ha uzydenne ¢puszuku (yrimyOn€HHBIA YPOBEHB) Ha YPOBHE CpeHero oduiero oopazoBanus orpoautcs 340 gacos: B 10
kiacce — 170 vacoB (5 yacoB B Heziento), B 11 kimacce — 170 yacoB (5 4acoB B HEJIEINIO).

[Ipenyiaraemsliil B mporpamMme 1o pu3uKe nepedeHsb JIabopaToOpHBIX U MPAKTUYECKUX PAOOT SBISETCS PEKOMEH/I0BAHHBIM,
YUHUTENb JIeJaeT BHIOOp MPOBEAECHUS JTAa0OPATOPHBIX padOT M OMNBITOB C YYETOM WHIMBHIYAJIbHBIX OCOOEHHOCTEHN
o0yyarommxcs.



COJEPXAHUE OBYYEHUA
10 KJIACC

Paznen 1. HayuHblii MeTO MO3HAHUSA NPUPOIBIL.

®duszuka — pyHIaMeHTaJabHas HayKa o npupojae. HayuHblil MeTo mo3HaHMS U METO/BI UCCIIEIOBAaHUS (PU3HUECKUX SIBJICHUM.

DKCIEpUMEHT U TEOpHs B IIpolecce Mo3HaHus npupoibl. HabGmrogeHune u SKkcrepuMeHT B (U3HKeE.

CriocoObl m3MepeHus (U3NYECKUX BEIMYMH (aHAJOroBble W LU(POBBIE U3MEPUTEIbHBIE NMPHUOOPHI, KOMIBIOTEPHBIE TaTYUKOBBIE
CUCTEMBI).

[TorpemnocTy n3MepeHui PU3NYECKUX BEIUUUH (aO0CONIOTHASI 1 OTHOCUTEIbHAS).

MonenupoBanue (U3MYECKUX SIBICHUM U TMPOIECCOB (MaTepualibHas TO4YKa, aOCONIOTHO TBEPAOE TENO, WAcallbHAs >KUIKOCTb,
UJealbHBbIN ra3, TOUeuyHsbIN 3apsay). 'unoreza. Gusnveckuii 3aK0H, TPaHUILIBI €10 MPUMEHUMOCTH. Du3nyeckas Teopus.

Ponb 1 MecTo pu3nku B pOPMUPOBAHUM COBPEMEHHOW HAYYHON KapTHUHBI MUPA, B IPAKTUYECKOMN 1€ATETbHOCTH JIIOJEH.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

N3mepenue cuIbl TOKa M HAMPSIKEHUS B IIEMH MOCTOSIHHOTO TOKA MIPH MOMOIIY aHATIOTOBBIX M IIU(PPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HakoMcTBO ¢ 1u(poBoi naboparopueit no ¢usuxe. I[Ipumepsl m3mepeHus (U3NUYECKUX BEIUYMH MPU MOMOIIM KOMIBIOTEPHBIX
JaTUYMKOB.

Paspnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBrkeHre. OTHOCUTEIBHOCTh MEXaHUUECKOTr0 ABMkKeHuA. Cucrtema oTcuéra.

[Ipsimas u oOpaTHas 3a7ja4u MEXaHUKH.

Pannyc-BekTop MaTepuanbHONM TOUKH, €0 MPOEKIUHU HA OCU CUCTEMBI KOOPAUHAT. TpaeKTOpHsl.

[lepemerienue, CKkOpoCTh (CpeNIHsASA CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MAaTEPUAIbHOM TOUKH, UX TPOEKIIMH HA OCH CUCTEMBbI
KoopauHaT. Cl0KEHHUE NEPEMEILICHHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEMHOE ABMKEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTepUaIbHOU
TOYKH OT BPEMEHH U MX TpapuKH.

CBobonHOe majzeHue. YCKOpeHue cBOOOAHOro majaeHus. J[BHkeHHue Tesa, OpOLIEHHOTO MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH M YCKOPEHHSI MaTepUaIbHON TOYKU OT BPEMEHU U UX Ipa(uKH.

KpusonnueiiHoe nBrkeHue. [IBH)KEHHE MaTepUaIbHOM TOYKM IO OKPYXKHOCTH. YTIIOBas M JMHEHHas cKopocTh. [lepuon m wacrora
oOparenus. LleHTpocTpemMuTenbHOE (HOpMaIbHOE), KacaTeIbHOE (TAaHTCHIIMAIBHOE) U TTOJTHOE YCKOPEHHUE MaTepUaibHON TOYKHU.

TexHuuecknue ycTpoHCTBa U TEXHOJIOTMYECKHE MPOLIECCHI: CIUJIOMETP, IBH)KEHHE CHAPSIOB, LEIMHbIE, MIECTEPEHUYATHIE U PEMEHHBIE
nepeayu, CKOpOCTHbBIE JTU(THI.

Jemoncmpayuu.

Mopeinb cucTeMbl OTCYETA, MILTIOCTPALIMS KUHEMAaTHYECKUX XapaKTEPUCTUK JBUKECHHUS.



CriocoObl Hccne0BaHUsl IBUKEHU .

Nnmroctpanus npeaenbHoro nepexosa 1 i3MEpeHre MTHOBEHHOM CKOPOCTH.

[IpeoGpazoBaHue NBHKEHUI C UCTIOIB30BAHUEM MEXAaHU3MOB.

[Tamenue Ten B BO3AYyXE U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaGmonenue nBuxkeHus Tena, OpOIIEHHOT0 O/ YIIIOM K TOPU30HTY M TOPU30HTAIBHO.

Hamnpagnenue ckopocTu Mpu ABUKEHUHU 110 OKPY>KHOCTH.

[IpeoGpazoBaHue yriioBoOil CKOPOCTH B PEIyKTOpE.

CpaBHeHME TyTEH, TPACKTOPHI, CKOPOCTEU IBUAKEHHS OJTHOTO U TOTO K€ TEJIa B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomult, npaKMUKyMm.

N3yueHne HepaBHOMEPHOIO JIBHXKEHUS C EJIbIO OMPEAEIICHHS] MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHus Ipu NpsIMOJIMHETHOM paBHOYCKOPEHHOM JBU)KEHHUH MO HAaKJIOHHOM MJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBHYKCHHH.

N3mepenue yckopeHusi CBOOOHOTO MajieHus (PEKOMEHI0OBAaHO MCIIOIb30BaHUE IIU(PPOBOI J1abopaTopun).

N3ydyenune nBukeHus: Tena, OPOIIEHHOTO TOpPU30HTaNbHO. [IpoBepka rumore3sl 0 MPSIMOM MPOMOPIMOHATBHONW 3aBUCUMOCTH MEXIY
JAIBHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIa.

N3yueHne NBUKEHMS TeNa M0 OKPY>KHOCTH € IMMOCTOSTHHOM IO MOJIYJIKO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IepHoJia 0OpaIieHnss KOHMYECKOTO MasiTHUKA OT €ro apaMeTpoB.

Tema 2. /lunamuka.

ITepBeiii 3akoH HproToHa. MHEepunaneHbie cuctemMbl oTcuéTa. [IpuHnunn otHocutenbHOCTH ['anunes. HemnepruanbHble cHCTEMBI OTCUETA
(ompenenenue, npuMepsbl).

Macca Tena. Cuna. [IpuHumn cynepno3uiiuy Cull.

Bropoii 3akon HeroToHa 1151 MaTepUanbHOM TOUYKH.

Tperuit 3akoH HproTOHA 11711 MaTepHUalbHBIX TOYEK.

3aKOH BCEMUPHOTI'O TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALlMOHHONW Y MHEPTHON MacCCHhl.

Cuna TsokecTu. 3aBUCUMOCTD YCKOPEHHUS! CBOOOTHOTO Ma/IEHUS OT BBICOTHI HaJl IIOBEPXHOCTHIO TUIAHETHI ¥ OT reorpaduyecKoi MUPOTHI.
JIBukeHre HeOeCHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocmudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABuxKyierocs ¢ ycKOpeHUeEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHS CKOJIbXEHHS U cuia TpeHus nokos. Koagdumuent tpenus. Cuna cOnpoOTUBICHUS MPH
JBKEHUHU TEJIA B XKUJKOCTH WJIU Tra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUS.

Hasnenue. ['mnpocratuyeckoe gasienue. Cuina Apxumena.

TexHudeckne yCTpouCTBa M TEXHOJIOTUYECKUE IIPOLECCH: MOAIMUITHUKH, IBHKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue qukeHs Tell B MHEPIHAIbHBIX U HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

IIpuHIAII OTHOCUTEIBHOCTH.



Kauenne nByx MUIMHIPOB WK MIAPOB Pa3HON MACCHI C OJJMHAKOBBIM YCKOPEHHEM OTHOCUTEIILHO HEMHEPIIUAIbHON CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIOIEH MPUIIOKEHHBIX K TNy CHJI C IPOU3BEJCHUEM MACChI T€Jla Ha €r0 YCKOPEHUE B MHEPIHMAIBHOU CHCTEME
OTCYETA.

PaBeHCTBO CuJl, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOAECUCTBUS TEI.

N3mepenne Macc no B3auMOAEHCTBUIO.

HesecomocTs.

Bec tena npu yckOpeHHOM NOJIBEME U MAJICHUH.

lenTpobexHbIE MEXaHU3MBI.

CpaBHeHHE CUJI TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUS.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie padbomuoi, npaKmuKym.

N3mepenune paBHOIEHCTBYIONICH CUIT TTPH IBUXKEHUU OpYCKa MO HaKJIIOHHOM MJIOCKOCTH.

[IpoBepka runmoTe3bl 0 HE3aBUCUMOCTH BPEMEHHU JBUKEHUS OpyCKa M0 HAKJIOHHOM TJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €T0 MacCChI.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B IPYKUHE M PE3MHOBOM o0paslie, OT uX nehopmariui.

N3ydeHne NBUKEHUSI CUCTEMBI T€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTOHN depes JETKuil OJI0K.

W3mepenne ko3QPHUIMEHTa TPEHHUS 110 BEIMYUHE YIII0BOTO KoddduinenTa 3aBUCUMOCTH Frp(N).

UccnenoBanue ABMxeHUs Opycka M0 HAaKJIOHHOW MJIOCKOCTHU C IEPEMEHHBIM KO3 GUIIUEHTOM TPEHUSI.

N3yueHue NBUKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpOoe Teno. [locTynaTenbHoe U BpalaTeabHOE ABMKEHHE TBEPOro Tesa. MOMEHT CUIIbl OTHOCUTENBHO OCH BpaleHUS.
[1nevo cunpl. CroxxeHune cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTH Tena.

VYcnoBust paBHOBecHs TBEPAOIO Tea.

YcroitunBoe, HEyCTOWUYNBOE, O€3pa3InuHOE paBHOBECHE.

TexHu4ecKre yCTpOUCTBA M TEXHOJOTUUECKHUE TIPOLIECCHI: KPOHIITEHWH, CTPOUTENBHBIN KpaH, peréTyaThie KOHCTPYKIIHH.

JHemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padbomuoi, npaKmuKym.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeIa, UMEIOIIETO OCh BPAIlICHHUS.

KoHcTpyupoBanue KpOHIITEHHOB U pacuéT CUJI yIPYTOCTH.

N3yyeHune ycTOMYMBOCTH TBEPAOTO TEIA, UMEIOUIETO TUIOMIAAb OTIOPHI.

Tema 4. 3akonwvl coxpanenusn é mexaHuke.

NMnynec MaTtepuanbHON TOYKHM, CUCTEMBI MaTepUalbHBIX TOYeK. L{eHTp Macc cuctembl MaTepHalIbHBIX TOUEK. TeopeMa O JBUKEHUH
LIEHTpa Macc.

NmMinynbsce cuibl 1 UI3MEHEHHE UMITYJIbca Tea.



3aKOH COXpaHEHUs UMITyJIbCA.

PeakTuBHOE IBHKEHUE.

MoMEeHT uMItysabca MaTepuaabHOl Touku. [IpencraBienne o COXxpaHeHUM MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGota cuibl Ha MaioM U Ha KOHEUHOM NepeMeleHuu. ['pagudeckoe npeacrabieHne paboThl CUJIBL.

MOoOIIHOCTE CHIIEL.

Kunernueckas sHeprus MatepralibHON TOUKU. Teopema 00 U3BMEHEHUH KUHETUYECKON YHEPTUU MaTepruaibHOU TOUKH.

[ToTeHuuanbHble U HEMOTEHIIMANBHBIE CUJIbL. [loTeHnnanpHas sueprus. [loTennuansHas sHeprust ynpyro Ae(popMUPOBAHHON TPYKUHBIL.
[ToTeHnmanpHas SHEprus Tejla B OJHOPOIHOM I'PaBUTALIMOHHOM ITosie. [loTeHnnanbHast sHeprus Tejia B TpPaBUTALIMOHHOM I10JI€ OJHOPOIHOTO
mapa (BHYTpH M BHe 11apa). Bropas kocmuueckast ckopocTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b paOOTHI HEMOTEHITMAIBHBIX CHJI C U3MEHEHHEM MEXaHUUECKON SHEPTUH CUCTEMBI TeJl. 3aKOH COXpPaHEHHS] MEXaHUYECKOM YHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

YpaBHeHne bepHyinu 1 naeanbHON KUIKOCTH KaK CIEACTBUAE 3aKOHA COXPAHECHHSI MEXAaHUYECKON DHEPTHH.

TexHnueckrue yCTpoOWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: ABUKEHUE PAKET, BOJOMET, KOMNEp, MPYKUHHBIA MHUCTOJET, TUPOCKOIL,
burypHoe kaTaHue Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpPAaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

HN3mepeHre MOIIHOCTH CUITBI.

W3MmeHeHue sHepruu Tena Mpu COBEPIICHUH paObOThI.

B3aumHble nipeBpaleHrs KHHETHYECKOW U TOTEHIMAIIBHOM SHEPIUi MPU IEUCTBUM HA TEJIO CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOIHOM MaJICHHH.

Yuenuueckuii 3xkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepenue uMmiynbca Tena 1o TOpMO3HOMY MYTH.

N3mepenue CUIIBI TSITH, CKOPOCTH MOJIETTH SJIEKTPOMOOWIISI U MOIITHOCTH CHJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA T€JIa C UMITYJIBCOM CHIIBI.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIIPYTOM B3aWMOJEHCTBHH.

N3mepenne KMHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHUS MMOTEHITNAIILHON YHEPTUU MPYKUHBI C pa0OTON CHIIBI TPEHUSI.

Onpenenenue paboThl CUIIbI TPEHUS IPU IBUKEHUU Tella MO0 HAKIOHHOM MIIOCKOCTH.

Pasnen 3. MosiexkyasipHas ¢puznka 1 TepMOANHAMHUKA.

Tema 1. Ocnogvl MOIEKYNAPHO-KUHEMUYECKOU mMeopu.

OcHoBHbI€ MOJ0XKeHUsT MoseKysipHO-kKuHeTHueckor Teopun (MKT), ux onsitHoe o6ocHoBaHue. [uddys3us. bpoyHoBckoe nBuxkeHueE.
XapakTep IBUKEHHUS W B3aMMOJECHCTBUS YacTHIl BellecTBa. Mojenu CTpoeHHsI Ta30B, KUAKOCTEH U TBEPIABIX Teld U OObSICHEHHE CBOWCTB
BELIECTBA HA OCHOBE 3THX Mojeneil. Macca u pazmepsl Moiiekyn (aromoB). Konnuectso Bemectsa. [loctosiHHas ABorapo.



TemnoBoe paBHoBecue. Temnepatypa u cnocoOs! €€ nzmepenus. lllkana remnepatyp Llenscus.

Mopenb uneanbHOro ra3a B MOJEKYJIIPHO-KHHETUYECKOW TEOPUHU: YAaCTULIBI I'a3a IBMXKYTCS XaOTUYECKHU M HE B3aUMOJEHCTBYIOT APYT C
IPYroM.

["a3oBbie 3akoHbI. YpaBHeHue MenneneeBa—Knaneiipona. AGconoTHas TeMmeparypa (ukaia remiepatyp KenbBuna). 3akon [lanbToHa.
N3omporiecchl B neanbHOM I'a3e ¢ MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe npeacTaBlieHne H30IPOLECCOB: H30TEPMA, U30X0Pa,
n3zobapa.

CBs3b MEXIYy NaBICHUEM U CpeOHEHM KUHETUYECKOW SHEpPrueil MOCTYyNaTeIbHOTO TEIJIOBOTO JIBHKEHMS MOJIEKYJ HIEAIBHOTO Tas3a
(OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KHHETHUECKOW TEOPUU UCATIBHOIO ra3a).

CBs13b a0OCOJIIOTHOM TeMIepaTypbl TEPMOJAUHAMUYECKON CUCTEMBI CO CPEIHEW KMHETUYECKOW PHEpruel MoCTyNnaTeabHOTO TEIIOBOTO
JBKEHHUSI €€ YaCTHIl.

TexHuyeckue ycTpoicTBa M TEXHOJIOTUYECKHE MTPOLIECCHI: TEPMOMETP, OApOMETP, OJTyUeHHE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu IBUKEHHS 4aCTHI] BEIIECTBA.

Monens OpOYHOBCKOTO JBUKECHUSI.

Buneoponuk ¢ 3anuckio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddy3us KUAKOCTEH.

Mogens onbita IlTepHa.

[IputsxkeHne MoJIeKyII.

Mopenu KpUCTaJNINYECKUX PEETOK.

Habmronenue u rccneoBaHue U30IPOIECCOB.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie padomuoi, npaKmuKym.

HccnenoBanue npolecca yCcTaHOBJICHHS TEIJIOBOTO paBHOBECHS MPH TEINIOOOMEHE MEX1y TOpsiueld U XOJI0JHOM BOJIOM.

N3ydenne n3orepMuieckoro npoiecca (peKOMeHA0BaHO UCIIOJIb30BaHKHE U(PPOBOIt TabopaTOpun).

N3yueHne n30X0pHOro mporuecca.

W3ydenune n3o0apHOTO mporecca.

IIpoBepka ypaBHEHHUs COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmonunamuueckas (TZ) cuctema. 3amaHue BHEUIHUX YCIOBUW IS TEPMOJMHAMUYECKOM CHCTEMbl. BHEIIHHME U BHYTpEeHHUE
napamerpsl. [lapameTpbl TEpMOIMHAMMYECKOM CHUCTEMBl KaK CpEIHHME 3HAY€HUs BEJIMYMH, OINMUCHIBAIOIIMX €€ COCTOSHHE Ha
MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoarHaMuki. CaMONpOU3BOJIbHAS pelaKcalus TEPMOJIMHAMUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mopenb ueanpbHOrO raza B TEPMOJAMHAMUKE — CHUCTEMa YpaBHEHHMI: ypaBHeHHEe MenpeneeBa—KnanelipoHa W BBIpaXKEHUE JUIS
BHYTPEHHEW DHEPruu. Y CIOBHS NMPUMEHUMOCTH 3TOM MOJEIU: HU3Kas KOHLEHTpalus YacTHL], BBICOKHE TeMIlepaTypbl. Beipaxkenue s
BHYTPEHHEH SHEPIUH OJJHOATOMHOTI'0 UACAIBHOIO Ia3a.



KBasucratuueckue u HeCTaTHUECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHaMUKe. Beruncinenue paboTsl o rpaduky nporecca Ha pV-auarpamme.

Temnonepenaya kak crnocod M3MEHEHUs BHYTPEHHEH AHEPruu TEPMOIMHAMUYECKOM cHCcTeMbl 0e3 coBeplieHus pabotel. KoHBekius,
TEIIONPOBOIHOCTD, U3JIyUCHHE.

KomnuectBo Temnorsl. TermnoéMKoCTh Tena. Y IenpHas U MOJISIpHAsl TEIUNIOEMKOCTH BENIECTBa. Y paBHeHHEe Maiiepa. Y ienbHas Temiora
cropanus ToruBa. Pacuér konnuecTBa TEIoOTH pu Temtonepenaye. [lonstue 06 annadbaTHOM mpoiiecce.

[lepBsiif 3akoH TepMoauHaMuKu. BHyTpeHHss sHeprusa. KomudyecTBo TemoTsl U paboTa Kak Mephl U3MEHEHUs BHYTPEHHEH >Hepruu
TEPMOANHAMUYECKOU CHCTEMBI.

BTtopoii 3akoH TepMOIMHAMUKY JJISI PABHOBECHBIX MPOIIECCOB: YEPE3 3aJaHHOE PABHOBECHOE COCTOSIHUE TEPMOINHAMUYECKOU CUCTEMBI
MPOXOJIUT €AMHCTBEHHAs annabaTa. AOCONIOTHAS TeMIlepaTypa.

Brtopoii 3aKkoH TepMOJIMHAMUKH [ HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TEpelaTh TEIUIOTY OT Oojee XOJIOAHOTrO Teia K Oosee
Harpetomy 6e3 komneHcanuu (Knaysuyc). HeobparumocTs mpupoAHBIX MTPOIIECCOB.

[Tpuniune! gerictBus TeroBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KITJI. [ukn Kapno.

DKOJIOTUYECKHE ACTIEKThI UCITOJI30BaHUS TEIJIOBBIX ABUTATENICH. TemoBoe 3arpsa3HEHUE OKPYKAIOIIEH CPEIBI.

TexHudeckrue ycTpoOWCTBa U TEXHOJIOTHYECKUE TMPOIIECCh: XOJOAUIBHUK, KOHIUIIMOHEP, AU3EIbHBIN U KapOHOPaTOPHBIN JBUTATEIH,
napoBasi TypOWHA, TMOJTY4YEHHE CBEPXHU3KUX TEMIEPATYp, YTHIHM3AIUS «TETUIOBBIX» OTXOJOB C HCIIOJIB30BAaHHUEM TEIUIOBOTO HAacocCa,
YTHIIA3AIHS OMOOPTaHMYECKOTO TOTUIMBA JTsl BRIPAOOTKH «TETUIOBONY U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3menenne TeMriepaTypsl PH a1nadaTUIeCKOM PacIIMPEHUH.

Bo3aymiHoe orauso.

CpaBHEeHUE yIETbHBIX TETUIOEMKOCTEHN BEIIECTB.

CrocoObl U3MEHEHUsI BHYTPEHHEH YHEPTHUU.

UccnenoBanue agnabaTHOTO MpoIiecca.

KomnprorepHbie MOJIENN TEIIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padomeol, nPAKMUKYM.

N3mepenue ynenbHON TEI0EMKOCTH.

UccnenoBanue npoiecca OCThIBaHUS BEILIECTBA.

UccnenoBanue aanabaTHOTO Mporecca.

N3yueHne B3auMOCBSI3HM SJHEPTUU MEKMOJIEKYISIPHOTO B3aUMOICHCTBUS U TEMIIEPATYPhl KUTICHUS KUIKOCTEH.

Tema 3. Azpezammusie cocmoanun geuyecmea. Pazosvie nepexoowl.

[Tapoobpa3zoBanue u koHAeHcanus. Mcnapenue u kuneHue. Y ieinbHas TeIioTa napooopa3oBaHusl.

Haceiniennble 1 HeHachIeHHbIE Napbl. KauecTBeHHAass 3aBUCMMOCTD TUIOTHOCTH M JABJICHUSI HACBIIIEHHOTO Mapa OT TEMIIepaTypbl, UX
HE3aBUCHUMOCTh OT 00bE€Ma HACHIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT AABJICHUS B KUJIKOCTH.



BnaxHocTh Bo3tyxa. AOCOIIOTHAS U OTHOCUTENBbHAS BIIa’KHOCTD.

Teépnoe Teno. Kpucramnmueckue u amopgHble Tesna. AHU30TPOIUS CBOWCTB KpUcTauioB. [1naBienue u kpucrainusauus. Y gelbHas
TeruioTa riasyeHus. Cyonnmarnus.

Hedbopmaruu TBEpaOTO Tena. PacTshkenue u cxxarue. Capur. Moayns FOnra. [penen ynpyrux negopmarmii.

TemoBoe pacmmpeHue KUAKOCTEeNH U TBEPABIX Tel, 00bEMHOE U JIMHEIHOE pacliMpeHrne. AHTapPMOHU3M TEIUIOBBIX KOJIEOaHUI YacTHIL
BElIECTBA KaK IMPUYMHA TEMJIOBOTO paCHIMPEHUs Te (Ha KaYeCTBEHHOM YPOBHE).

[TpeoOpazoBanue sHEpruM B (ha30BbIX Iepexoax.

VYpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTskeHHe. KoadduumeHnt moBepxHocTHOro HaTskeHus. Kanmusuisgpueie sBieHud. JlaBieHue Moja HMCKPUBIEHHOU
MOBEPXHOCTHIO kHuKocTUH. Dopmyna Jlannaca.

TexHnuyeckne ycTpoicTBa U TEXHOJOTHUYECKUE ITPOLIECCHI: )KUIKHE KPUCTAJIIbI, COBPEMEHHBIE MaTEpHAJIbI.

Hemoncmpayuu.

TemoBoe pacupeHue.

CBolicTBa HaCBIILIEHHBIX MTAPOB.

Kunenune. Kunenue npy NOHMKEHHOM JTaBJICHUH.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.

OnpITHI C MBUIBHBIMHU MJIEHKAMHU.

CmauuBaHue.

KanwumnsapHele sBneHns.

Moean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MEPEHHUSI BIaKHOCTH.

HccnenoBanne HarpeBaHusl U IUIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buasl nedopmaruii.

Habmionenne manbix gedopmarmid.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padbomuoi, npaKmuKym.

N3ydeHue 3akOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue ynenbHON TEITIOTHI TUIaBICHHUS JIbJA.

N3yueHne cBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenune abCcoMOTHOM BIaKHOCTH BO3/1yXa U OIIEHKA MAcChl MapoB B OMEIIECHUU.

N3mepenue kordduiineHTa NOBEpXHOCTHOTO HATSKEHUSI.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH J1e(hopMaliui pe3uHOBOr0 o0pasia OT MPUIOKEHHON K HEMY CHJIBI.

Pa3nen 4. DiexkTpoauHamMuka.

Tema 1. Dnekmpuueckoe none.



OnekTpuzanusa Ten U e€ MpOsIBICHUs. DJEeKTpuueckui 3apsan. JIBa Buma sneKTpuuyecKux 3apsgaoB. [IpoBOIHUKH, AMAIEKTPUKU U
MOJIYIIPOBOJAHHUKU. DIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsil. 3aKOH COXPAHEHUs AIEKTPUUYECKOTO 3aps/a.

Bsaumonelicteue 3apsanoB. Toueunsle 3apsabl. 3akoH KynoHa.

Onexrpudeckoe noise. Ero neiicTBre Ha 2IEKTPUUECKHE 3apsibl.

Hanpsok€HHoCcTh anekTpuueckoro nosst. [Ipoonstit 3apan. JInHuu HanpsKEHHOCTH 3JEKTpUUecKoro noist. OAHOPOIHOE 3IIEKTPUUECKOE
ToJIe.

[ToTeHIMANBHOCTh 3JEKTPOCTATUYECKOTO MOJsA. PasHOoCTh mNoTeHHManoB M HampspbkeHue. [loTeHnuanbHas sHeprus 3apsia B
anekTpocTaTuueckoM mnotie. llorenmuan snexrpocratmdyeckoro nosis. CBsA3b HANPsDKEHHOCTH IO M PAa3HOCTH NOTEHIMAIOB JUIA
ANEKTPOCTATHUECKOTO OIS (KaK OJJHOPOJAHOI0, TaK U HEOTHOPOIHOTIO).

[TpyHIMI Cynepno3uIyy dIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apskeHHOHN cdepsl. [lone paBHOMEpHO 3apsbkeHHOro 1o 00BEMY 11apa. [lone paBHOMEpHO
3apsKEHHOM O€CKOHEYHOM TIOCKOCTH. KapTHHBI TMHUIA HANPSKEHHOCTU ATUX MOJIEH U SKBUIIOTEHIUAIbHBIX IIOBEPXHOCTEH.

IIpOBOJHUKH B JIEKTPOCTATUYECKOM II0JIE. Y CJIOBHE PAaBHOBECUS 3aps0B.

JIM3IIEKTPUKHU B 3IEKTPOCTaTUUECKOM Iouie. JluaiieKTpudeckas IpOHULAEMOCTh BEIIECTBA.

Konaencarop. D5eKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHAEHCATOPA.

[TapannenbHOE coeaguHeHne KOHIeHCaTopoB. 1locienoBarenbHOe coeqMHEHNE KOHIEHCATOPOB.

OHeprus 3apsyKEHHOT0 KOH/IEHCaTopa.

JIBMKEHHE 3apsKEHHOM YaCTULIBI B OJHOPOLHOM BJIEKTPUUECKOM II0JIE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AIEKTPOCKON, JIEKTPOMETP, IIEKTPOCTATUYECKAs 3AILNTA, 3a3€MJICHHE
AJIEKTPOIIPHOOPOB, KOHJEHCATOPHI, TeHepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpoUCTBO M IPUHIUT AEUCTBUS SJIEKTPOMETPA.

DIIEKTpUUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DNEeKTpUUECKOE MOJIE ABYX 3aPSKEHHBIX IUIACTHH.

Mognenb snekrpocraTiueckoro reueparopa (Ban ne I'paaga).

[IpoBOHMKY B 2JIEKTPUUECKOM MOJIE.

DnexTpocTaTuyecKas 3aluTa.

YCTpolCTBO M AEUCTBUE KOHIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOIIAJM IUIACTUH, PACCTOSHUA MEXAY HUMHU M JIUJIEKTPUYECKOMN
MIPOHUIIAEMOCTH.

DHeprus 31eKTPUUECKOro M0JIs 3apsyKEHHOT0 KOH/IEHCAaTopA.

3apsjKa 1 pa3psaka KOHAEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii 3xkcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cui B3auMOICHCTBUS 3apsDKEHHBIX TETT.



HaGmtonenue npeBpaliieHust SHEPruu 3aps>KeHHOT0 KOHACHCATOpa B SHEPTHUIO U3TYUYEHHUS CBETOIUO/A.

N3ydenue npoTekaHus TOKa B LENH, COAEPKALIEH KOHAEHCATOP.

Pacrnipenenenue pa3HOCTH MOTEHIIMATIOB (HAMPSKEHUS ) PU TOCIEA0BATEILHOM COSIMHEHUHN KOHIEHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. Ilocmosannwlii 31eKmpuyuecKuil mok.

Cuia Toka. [1oCTOSTHHBIN TOK.

VYcnoBus cylecTBOBaHUS MOCTOSTHHOTO 3JeKTpruueckoro Toka. Mcrounuku Toka. Hanpsokenne U u DJIC &.

3akoH OMa Ju1sl yyacTKa Leu.

DJIEKTPUYECKOE COMPOTHUBJIEHNE. 3ABUCUMOCTh COMPOTUBICHUS OJHOPOJAHOTO MPOBOAHUKA OT €r0 JUIMHBI U IJIOMAAX MONEPEYHOTO
cedyeHusl. Y JeNbHOE CONPOTUBJICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapauieIbHOE, CMEIIAHHOE COEMHEHNUE MPOBOAHUKOB. Pacu€r pa3BeTBIEHHBIX AeKTpuueckux uemneu. [IpaBuia
Kupxroda.

PaGora snextpuueckoro Toka. 3akon Jxoynsa—Jlenma.

MOoMHOCTh 3JIEKTPUUECKOro TOKa. TerioBas MOIHOCTb, BbIAEIsIEMast HA PE3UCTOPE.

3/1C u BHyTpEeHHEE CONPOTUBICHUE UCTOUHHUKA TOKA. 3aK0H OMa /1711 TOJIHOM (3aMKHYTOM ) SJIEKTPUUYECKOM 11eri. MOIIIHOCTh HCTOYHHUKA
toka. KopoTkoe 3ambikaHue.

KonneHcarop B 11enu nocTOsSSHHOTO TOKA.

TexHuueckre yCcTporucTBa U TEXHOJIOTUUECKHUE MIPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUHUK ANEKTPUUECKON IHEPTUH.

Hemoncmpayuu.

N3mepeHue cuiibl TOKAa U HAPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HANPSKEHUS JJI PE3UCTOPA, JIaMIIbl HAKAJIMBAHUS U CBETOUO/A.

3aBUCUMOCTh COMPOTUBIICHUS IMJIMHIPUICCKUX TPOBOIHUKOB OT JJIMHBI, TUIOMIAN TIOTIEPEUYHOT0 CEUEHHUS U MaTepuala.

UccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT COMTPOTUBIICHUS TIPU MOCTOSTHHOM HAMPSKCHUH.

[Ipsimoe uzmepenue 3/IC. KopoTkoe 3ambIkaHH€ ralbBaHUUECKOTO JIEMEHTA U OLICHKAa BHYTPEHHET0 CONPOTUBIICHUS.

CriocoObl coefMHEeHMSI ICTOYHUKOB Toka, DJ{C Garapeii.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXAY MOJIOCAMH UICTOYHUKA TOKA OT CHJIBI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padbomuoi, npaKmuKym.

HccnenoBanre cMEaHHOTO COEAUHEHUS PEZUCTOPOB.

N3mepenue yenbHOro COPOTHBIICHUS TPOBOTHUKOB.

NccnenoBanre 3aBUCUMOCTH CUJTBI TOKA OT HAMPSDKEHUS IS JTAMITbl HaKaJIMBaHUSI.

YBenuueHue npejena u3MepeHust amnepmeTpa (BoJIbTMETPa).

N3mepenune 3/]C 1 BHyTpEHHETO CONPOTUBIICHUS] ICTOYHHUKA TOKA.

Uccnenoanue 3aBucumoctu D/C raibBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IPU KOPOTKOM 3aMbIKaHUH.

UccnenoBanue pa3HOCTH MOTEHIUAIOB MEXK/Y MOJ0CAMU UCTOUHHMKA TOKA OT CHJIbI TOKA B LIETIH.



HccenenoBanne 3aBUCHMOCTH MOJIE3HONM MOITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunwlx cpeoax.

DnekTpuyeckasl NPOBOJUMOCTb PA3INYHBIX BEUIECTB. DJIEKTPOHHAS MTPOBOJAUMOCTD TBEPIBIX METAIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METaJUJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpuuecKuil Tok B BakyyMme. CBOMCTBA 31EKTPOHHBIX MTYYKOB.

[TonynpoBoauuku. CoOCTBEHHAass U MpUMECHas MPOBOJAUMOCTH IMOJYHIPOBOAHMKOB. CBoiicTBa pP—N-mepexona. [lomynpoBogHUKOBEIE
IPUOOPHI.

DJIEKTPUYECKUI TOK B AJEKTPOJIUTAX. DIEKTPOIUTAYECKAS TUCCOMaLMs. DIeKTpon3. 3akoHbl Dapanes Aist AneKTpoau3a.

DNEeKTpUYECKUH TOK B ra3ax. CaMOCTOSATEIbHBIN U HECAMOCTOSITENbHBIN pa3psal. PaznudyHble TUIIBI CAMOCTOSTENBHOTO pa3psana. MomHus.
[Timazma.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: Ta30pa3psIHbIC JaMIIbl, JJIEKTPOHHO-IIyueBasi TpyOKa, MOIYIPOBOJHUKOBBIC
npUOOPBI: TUOJI, TPAH3UCTOP, (POTOIMO/, CBETOAUO/I, FAJIbBAaHUKA, PAPUHUPOBAHNE ME/IU, BHITUIABKA aJTFOMUHUSA, 3JIEKTPOHHAS MUKPOCKOIIHS.

emoncmpayuu.

3aBUCUMOCTbH COITPOTUBJIEHUSI METAJIJIOB OT TEMIEPATYPHL.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHblI 5ekTponusa dapanes.

HckpoBoli pa3psia 1 IpOBOAUMOCTD BO31yXa.

CpaBHeHHE IPOBOAMMOCTH METAJNIOB U MOJTYIPOBOIHUKOB.

OnHOCTOPOHHSSA MPOBOAUMOCTD AUO/IA.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie padomuoi, npaKmuKym.

Hab6monenue ainexkrpomsa.

N3mepenue 3apsia 0AHOBAJICHTHOTO MOHA.

HccnenoBanne 3aBUCUMOCTH CONTPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BONBT-aMIIEPHOMN XapaKTEPUCTUKH IUOAA.

Pu3nyecKknii NPAKTHKYM.

CrniocoObI u3mMepeHus GU3NIECKUX BETUUYHMH C UCTIOJIb30BaHUEM aHAIOTOBBIX U IIU(POBBIX U3MEPUTETBHBIX TPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOIIOTHBIE M OTHOCUTENbHBIE OTPEUTHOCTH U3MepeHni pusnueckux BennynH. OneHKa TPpaHuLl TOTPEUTHOCTEH.

[TpoBeneHrne KOCBEHHBIX U3MEPEHHH, HCCIeI0BaHUI 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH, IPOBEPKA MPEIJIOKEHHBIX THIIOTE3 (BBIOOD
13 paboT, ONMMCAHHBIX B TEMAaTHYECKUX pa3fenax «YUYeHUYeCKUH IKCIIEPUMEHT, JabopaTopHbie paboThl, IPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca pusuku yriayonéHHoro ypoBHs B 10 kiiacce oCyIIeCTBISETCA C YU4ETOM COJEP/KATEIbHBIX MEKIIPEAMETHBIX CBA3EH C
KypcamMH MaTeMaTUKH, OMOJIOTHH, XUMHUH, Freorpaduu U TEXHOJIOTUH.



Mescnpeomemnvle noHaAmus, CEA3AHHbLIE C UZYUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBIICHUE, HAy4dHbIH (aKT, TUIoTesa,
¢u3nueckas BEIUYMHA, 3aKOH, TEOpHs, HAaOIIOAEHHE, HKCIEPUMEHT, MOJAEIUPOBAHHUE, MOJIEIb, W3MEPEHUE, MOIPEIIHOCTH U3MEpPEHUH,
U3MepUTENbHbIE TPUOOPHI, IU(PpOBas JadbopaTopusi.

Mamemamuxa: peuieHre cucTeMbl ypaBHeHMil. Jlunelinas ¢yHknus, mnapabona, runepOona, HUX TpadUKd U  CBOWCTBA.
Tpuronomerpuueckre (YHKIUU: CUHYC, KOCHHYC, TAHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BekTopbl m mnx
MIPOEKIIMU HAa OCU KOOPJHUHAT, CJI0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe JABMKEHHUE B )KUBOW mpupoje, 1uddysus, ocMoc, TeII000MEH KUBBIX OpraHU3MOB, TEIJIOBOE 3arpsi3HEHUE
OKpY Karollei cpenibl, yTHIn3alus 0H0OOpPraHnYECKOT O TOIUIMBA JUIsl BHIPAOOTKHU «TEIUIOBOM» U 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE
Y KallWJUISIPHBIE SBJIEHUS B IPUPOJE, JIEKTPUUECKHUE ABJICHUS B )KUBOU MTPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs Macca, IoJIy4YeHHe HaHOMaTEPHUAJIOB,
TEIJIOBbIE CBOWMCTBA TBEPJIBIX TEJ, KUJIKOCTEW M Ta30B, JKUJKHE KPUCTAIUIbI, 3JIEKTPUUECKUE CBOWCTBA METAJJIOB, AJIEKTPOJUTHYECKAS
JUCCOLMAINs, TAIbBAHNUKA, JJIEKTPOHHASI MUKPOCKOIIHSL.

T'eozpaghus: BnaxXxHOCTH BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHue JABMKEHUM C UCTIOJIB30BAHUEM MEXaHU3MOB, YUET CYXOro U KHJKOTO TPEHHS B TEXHUKE, CTAaTHUECKHE
KOHCTPYKIMH (KPOHILITEWH, peréTyaThie KOHCTPYKIIUH), UCIIOJIb30BAHUE 3aKOHOB COXPAHEHHUS MEXaHUKHU B TEXHUKE (TUPOCKOII, BOJOMET U
Apyrue), ABUTaTellb BHYTPEHHETO CropaHus, NapoBas TypOHHA, OBITOBOM XOJIOAMJIBHUK, KOHJIWLMOHEDP, TEXHOJOTUU MOITYYEHUS
COBPEMEHHBIX MAaTepUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, WM HAHOTEXHOJOTHMH, OJJEKTPOCTATHYECKAs 3alluTa, 3a3EMJICHUE
ANEKTPONPUOOPOB, Ta30pa3PSTHBIC JTAMIIBI, TOJIYIPOBOIHUKOBBIC TPUOOPHI, TaTbBAHUKA.

11 KUIACC

Pa3zgea 4. DiieKTpoAMHAMMKA.

Tema 4. Maznummnoe none.

B3aumopelicTBue MOCTOSHHBIX MAarHUTOB M TMPOBOJHUKOB C TOKOM. MarHuTHoe mose. Bektop mMaruutHOW wuAyKumu. [IpuHiun
CyNEPIO3ULUN MarHUTHBIX MOJIeH. JIMHUM MarHUTHOM UHAYKIUN.

MarauTHoe 1noJie IPOBOJAHMKA C TOKOM (IPSMOI0 MPOBOJHUKA, KATYIIKH U KPYroBoro BUTKa). OneIT Opcrena.

Cuna Amnepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HampaBieHHE U MOJIYJb. J[BrKEeHHE 3apsHKEHHOM YacTULIBI B OTHOPOAHOM MarHUTHOM none. PaGora cumst Jlopenna.

MaruautHoe nose B BeuiectBe. deppoMarHeTHKy, napa- U 1MaMarHeTUKH.

TexHnuyeckue ycTpoHCTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: TPUMEHEHUE MOCTOSHHBIX MATHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP,
JIEKTPOJBUTaTENb SIKOOU, YCKOPUTENIH JIEMEHTaPHBIX YaCTHII.

Jemoncmpayuu.

KapTtuna nmuHuit HTHIYKIIUYM MarHUTHOTO TIOJIS TTOJIOCOBOTO | MTOJIKOBOOOPA3HOTO OCTOSTHHBIX MarHUTOB.

Kapruna 1MHUI MarHUTHON MHAYKIVH T10JIS JUITMHHOTO IIPSIMOTO ITPOBOIHUKA M 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJHUKA, KATYLIKU C TOKOM.



B3anmopelicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JeiictBue cuibl JIOpeH11a Ha MOHBI AJIEKTPOJIUTA.

HaGmronenre 1BKeHHS IydKa 3JIGKTPOHOB B MAarHUTHOM IIOJIE.

[IpuHIMN 1elCcTBUA 3IEKTPOU3ZMEPUTEIBLHOTO MPUOOPAa MArHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuit s3xcnepumenm, nabopamopuvie padoomolt, nPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccnenoBanue ecTBHUS TOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cunsl AMiepa.

N3ydenune 3aBUCUMOCTH CHIJIBI AMIIepa OT CUJIBI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumnas uHOYKYUAL.

SBreHue ANeKTpOMarHuTHON MHAYKIMU. [ToTok BekTopa MarHuTHOW MHAYKIMHU. DJIC UHAYKIIUU. 3aKOH AJIEKTPOMArHUTHON MHIYKIIMU
®apanesa. Buxpepoe anekrpuyeckoe nosie. Toku Oyko.

OJIC nHayKIIMK B IPOBOJAHUKE, IBUKYIIEMCS] B OJJHOPOJIHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTB. KaTyIka MHAYKTUBHOCTH B IIEMU MOCTOSHHOTO TOKa. fAABjieHre camouHayKiuu. DJIC caMOMHIyKITN Y.

DHEprusi MarHUTHOTO MOJISI KaTYIIKUA C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHn4YecKre yCTpOMCTBA U TEXHOJIOTHYECKHUE MTPOLIECCHI: MHAYKIIMOHHAS M€4Yb, COJIEHOW, 3alIUTA OT 3JEKTPU3ALIMHU TE IPU ABUKECHUU
B MarHUTHOM I10JI¢ 3EMJIH.

Jemoncmpayuu.

Habnroienne siBeHus SIEKTPOMArHUTHONW WHTYKITHH.

Uccnenoanue 3aBucumoctd J{C HHAYKIUHA OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.

[IpaBuiio Jlenua.

[TaneHne MaruuTa B aIIOMUHUEBOM (MEIHO) TpyOe.

SIBrieHME CaMOMHAYKIIHH.

Uccnenoanue 3aBucumoct 3/JC caMOMHAYKIIUHM OT CKOPOCTH U3MEHEHUS CUJIBI TOKA B L[ETIH.

Yuenuueckuit 3xcnepumenm, nadbopamopnuvie padbomot, nPAKMUKYM.

UccnenoBanue siBIEHUS AIEKTPOMATHUTHON MHIYKIUU.

Onpenenenre MHAYKIIMKA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue siBI€HUS CAMOUHIYKIMH.

COopka MOJIeNIH AIEKTPOMArHUTHOTO T€HEPaTOpa.



Pa3zpnen S. KoneOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHUS.

apmonunueckue konebanusi. KunHemMaTudyeckoe M JUHAMUYECKOE OMUCAHUE. ODHEPreTUYecKOoe OMUCAaHUE (3aKOH COXPAHEHHUS
MEXaHUYEeCKOW 3Hepruu). BrIBoA AMHAMUYECKOTO OMHCAHUS TAPMOHUYECKHUX KOJIEOAHMM W3 HUX SHEPreTHYECKOr0 M KMHEMATHYECKOIO
ONMCaHUS.

Amruutyna u ¢aza xonebanuil. CBsi3b aMIUIUTYABI KOJEOAHMM MCXOAHOW BEJIMYMHBI C aMIUIUTYJaMU KoJjeOaHHil e€ CKOpOCTH U
YCKOPEHHUS.

[Tepuon u yactora konebanuii. [lepuoa Manbrx cBOOOAHBIX KOJIEOAHUN MaTeMaTHYeCKOro MasTHUKa. [leproa cBOOOMHBIX KoJIeOaHUIA
MPY>KUHHOTO MasiTHUKA.

[TonsiTne o 3aryxaromux koieOaHusx. BeiHykneHHble kosneOanus. Pesonanc. PezonHancHas kpuBas. BiusiHue 3aTyxaHusi Ha BHJ
PE30HAaHCHOM KpUBOIl. ABTOKOJICOaHUSI.

TexHuuyeckue ycTpoicTBa M TEXHOJIOTUYECKUE MTPOIIECCHI: METPOHOM, Yachl, KaYelld, My3bIKaIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuce KoJaebaTeIbHOTO ABUKEHUS.

HaGmtoienre He3aBUCMMOCTH MEPUO/Ia MaJIbIX KOJIeOaHU Ipy3a HA HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyxarmmux KoyieOaHui U 3aBUCUMOCTH IEpH0/ia CBOOOTHBIX KOIeOaHUN OT CONPOTUBIICHUS.

HccnenoBanue xonebaHuii rpy3a Ha MAaCCUBHOM MPYKUHE C LIETbI0 (POPMUPOBAHUS MPECTABICHHUN 00 UACaIbHON MOJIEH TPYKUHHOTO
MasiTHUKA.

3aKoH COXpaHEHUs YHEPTUU IIPU KOJIEOAHUSIX Tpy3a Ha MPYKHUHE.

HccnenoBanue BEIHYKJISHHBIX KOJIeOaHUH.

HaGmtonenue pesonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomuolt, npaKMUKyM.

N3mepenue nepuoaa cBOOOIHBIX KOJIEOAHHUI HUTSHOTO U TPYKHHHOTO MasiTHUKOB.

N3ydenHne 3aKkOHOB IBHIKEHHUS TeJa B X0J1€ KOJIeOaHMii Ha yIIPyTroM ToJIBece.

N3yueHue NBMKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B MPYKHHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/bI 3aTYXAOMINX KOJIeOaHUH.

NccnenoBanue BRIHYKIACHHBIX KOJICOaHUH.

Tema 2. dnekmpomacnumnule Ko1edanus.

KonebarenbHbiii KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHMsI B HIeaTbHOM KosiebaTeapHOM KoHTYpe. Dopmyna Tomcona. CBsi3b
aMIUIMTYABI 3apsifia KOHIEHCATOpa C aMIUIUTYON CHUJIbl TOKA B KOJIeOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUsI YHEPTUU B UACATILHOM K0JIe0aTEIIbHOM KOHTYpeE.

3aryxaromniue 3JIeKTPOMarHuTHbIC KoJjieOanusi. BeIHYKIEHHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHMSI.



IlepemeHHBIN TOK. MOITHOCTH NEPEMEHHOTO TOKA. AMIUIMTYIHOE U JEHUCTBYIOIIEE 3HAYCHUE CUJIbl TOKA U HAIPSDKEHUS IIPU Pa3IndHOU
(hopMe 3aBUCUMOCTH [IEPEMEHHOTO TOKA OT BPEMEHHU.

CuHyconianbpHbIl IEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KaTylIKa MHIYKTUBHOCTH B LIETIH CUHYCOUJAIIBHOIO IEPEMEHHOIO TOKA.
Pe3oHanc TokoB. Pe30HaHC HaNpsKEHUN.

Wneanbubii Tpanchopmarop. [IponsBoacTso, nepenaya u noTpedIeHUE 3IEKTPUIECKON SHEPTUH.

OKOJIOTMYECKUE PUCKU MPU IIPOU3BOJICTBE MEKTPOoIHEPruu. KylbTypa HCIIoIb30BaHus 3JIEKTPO3HEPTUH B IIOBCEIHEBHOM KU3HHU.

TexHnueckne yCTpPOHCTBA M TEXHOJOTMYECKUE IPOLIECCHI: DJJIEKTPUYECKH 3BOHOK, TIE€HEpaTop IEpPEMEHHOIO0 TOKa, JIMHHUU
AJIEKTpOoNepeIay.

Hemoncmpayuu.

CB00OOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHNUS.

3aBHCHMOCTb YaCTOTHI CBOOOIHBIX KOJICOAHUN OT MHIAYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuusiorpaMMBbl JIEKTPOMArHUTHBIX KOJICOaHUH.

['eHepaTop He3aTyXarOMUX JIEKTPOMArHUTHBIX KoJeOaHHi.

Mozenb 371eKTpOMarHuTHOTO TeHepaTopa.

BoiHy)X1€eHHBIE CHHYCOMIaTIbHBIE KOJIEOAHMUS.

Pesucrop, kaTymka THAYKTUBHOCTH Y KOHJICHCATOP B LIEMU IEPEMEHHOIO TOKA.

Pe3onanc npu nocinenoBaTeaIbHOM COCIMHEHUN PE3UCTOPA, KATYIIKA HHIYKTUBHOCTH U KOHIEHCATOPA.

Y CTpONCTBO M MPUHIUT ACUCTBHSI TpaHC(hOpMATOPA.

Mopenb TMHAN 2IEKTpONepeaayuH.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul, nPAKMUKYM.

Nzydenue tpanchopmaropa.

HccenenoBanue mepeMeHHOro TOKa 4epes3 Mocae0BaTENbHO COCIMHEHHBIE KOHICHCATOP, KaTyIIKy U PE3UCTOP.

Habmonenne 31eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHHUKOB CBETA B IIEMH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmpoMaZHUNHbLE 60IHbL.

MexaHnueckue BOJHBI, YCIOBUSA UX pacnpocTpaHeHus. llonepeunsie M mpononabHble BOIHBL. llepron, ckopocTh pacnpocTpaHEHUs U
anmHa BOJTHBI. CBOMCTBAa MEXaHUYECKHX BOJIH: OTpaykKeHHUE, peoMIIeHIEe, MHTephepeHLns U Tu(PaKIIHsL.

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

[IIymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

DIEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIyYEHUS JICKTPOMATHUTHBIX BOJIH. B3ammHas opueHTalMs BEKTOPOB B JJIEKTPOMAarHUTHOMN
BOJIHE.

CBoiicTBa 2IE€KTPOMATrHUTHBIX BOJIH: OTPaXKEHUE, NIPEJIOMIIEHHUE, MTOJIIpU3aLus, nHTepdepeHuus u Audpakuus.

[Tkana 31eKTpOMAarHUTHBIX BOJIH. [[ppuMeHeHNe 31eKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHOMIIBI paIMOCB3U U TeIEBUACHU. Paguonokanus.



DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIEN CPEIbI.

TexHndeckne ycTponucTBa U MPAKTUYECKOE NMPUMEHEHUE: MY3bIKAJIBHBIE HHCTPYMEHTHI, pajap, paAuoNpUEMHUK, TEIEBU30P, AHTCHHA,
tenedon, CBY-nieup, yabTpa3ByKkoBasi IUarHOCTHKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pa3oBaHue U PacCPOCTPAHEHUE TOTMIEPEUHBIX U MPOOJIbHBIX BOJIH.

Kone6umomeecs Te€10 Kak HCTOYHUK 3BYKA.

3aBHCHUMOCTb JUIMHBI BOJIHBI OT YAaCTOTHI KOJIeOaHU.

Habmonenue oTpakeHus: U NpeJoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne nareppepeHunn u Juppakiuuu MEXaHUYECKUX BOJIH.

AKycTH4eCcKuil pe30oHaHC.

CBolicTBa yJIbTpa3ByKa U €ro IpUMEHEHHE.

HaGmtonenue cBsizu rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYIOM U YaCTOTON KOJeOaHUH.

HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpayKEHHE, IPEIOMIICHHE, OJsIpru3anus, AMdpakuus, MHTeppepeHIusl.

OOHapyxeHne HHPPAKPaCHOTO U yIbTPa(UOIETOBOIO U3ITYUCHUH.

Yuenuueckuii 3xcnepumenm, nadopamopusie padomul, nPAKMUKYM.

N3yueHne napaMeTpoB 3ByKOBOM BOJIHBI.

N3ydenue pacupocTpaHEHMs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE pacIpOCTpaHEHNE CBETa B OTHOPOIHOM cpeae. JIyu cBera. ToueuHblil HCTOUYHHK CBETA.

OTpaxeHue cBeTa. 3aKOHbI OTpaxeHus cBeta. [locTpoenne nzo0pakenuii B miockoM 3epkane. Chepuueckue 3epkaa.

[Ipenomnenue cBeTa. 3aKkOHBI MpeNOMJICHUS cBeTa. AOCONIOTHBIM TmoOKas3arenb mpenomieHus. OTHOCHTEIbHBIM IOKa3aTelsb
npenomiieHus. [I0cTOSHCTBO 4aCTOTHI CBETAa M COOTHOLIEHHUE IJIMH BOJIH MPHU MIEPEX0I€ MOHOXPOMATUYECKOIO CBETA YEPE3 IPAHMILY pa3ena
JBYX ONTUYECKHUX Cpe.

Xon myueii B mpusme. ucnepcus cBera. ClioxHbIN cocTaB Oenoro cera. LBerT.

ITonHoe BHyTpeHHEE oTpaxkeHue. IIpenesbHbINA yroi OJHOr0 BHYTPEHHETO OTPAKEHUS.

Cobuparoiue U pacceuBaromye JUH3bL. ToHkas jguH3a. POKYCHOE pPacCTOSHME M ONTUYECKas CHJia TOHKOM JUH3bl. 3aBHCHUMOCTH
(OKyCHOTO paccTOSTHUS TOHKOM c(hepruecKoil TUH3BI OT €€ TEOMETPUH U OTHOCUTEIHHOTO TTOKa3aTeNs MPETOMIICHHUS.

@®opMyia TOHKOM JIMH3BI. Y BEIMYECHUE, 1aBACMOE JIMH30M.

Xo 1yda, MpOIIEAIIeTo JUH3Y 01 MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM onTuyeckoi ocu. [TocTpoeHne n300pakeHuil TOUKH B OTpe3Ka
MPSIMOM B COOMPAIOIIMX M PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnocooOHocTh. ['1a3 Kak onTuyeckas cucteMa.

IIpenensl NPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WHtepdepenuus ceta. KorepeHTHble HCTOYHMKH. YCIOBHS HaOJIOJEHUS MakCUMYMOB M MHUHHMYMOB B
UHTEep(HEPEHIMOHHON KapTUHE OT JIBYX KOT'€PEHTHBIX UCTOYHHUKOB. [IprMeps! Kiaccnyeckux HHTep(HEPEHIIMOHHBIX CXEM.



Hudpakuus ceera. JudpakuronHas pemeérka. Y clioBrue HaOII0eHUS ITaBHBIX MAKCUMYMOB MPHU NMaJ€HUU MOHOXPOMATHYECKOTO CBETA
Ha TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus cera.

TexHuuyeckue ycTpoOHCTBA U TEXHOJIOTUYECKUE MPOIIECCHI: OUKH, JIyla, IepUCKoIl, (poToanmapaTt, MUKPOCKOIL, MPOSKIIMOHHBIN armapar,
MIPOCBETIICHUE ONTHUKHU, BOJOKOHHAsI ONTUKA, TU(PpaKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

UccnenoBanue mpeaoMIIeHHs CBETA.

HaGmtonenue moaHoro BHyTpeHHETo OTpakeHus. MoJienb CBETOBO/IA.

HccnenoBanue xoia CBETOBBIX ITYYKOB Yepe3 MII0CKONApaIeIbHYIO MIIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300pakeHH B IMH3AX.

Mopenn MUKpOCKONa, TEJIECKONA.

Hab6monenue natepdepeHum crera.

HaGmronenre nBeTOB TOHKUX TUIEHOK.

HaGmonenue nudpaxiuu cera.

N3ydenne nudpakiimoHHON peméTKu.

Ha6mronenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcun cBera.

HabGmronenue nonsipuzamuu cBera.

[IpuMeHeHre NOaAPOUAOB ISl U3YUYEHUS] MEXAaHUYECKUX HAIPSKEHUM.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomeul, nPAKMUKyM.

N3mepenue nokaszaTesns mpeaoMIeHUs CTEKIIa.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHHS OT BEIIECTBA (Ha MPUMEPE KUJIKUX JTUH3).

N3mepenne GoKyCHOTO pACCTOSIHHSI pACCEUBAIOIINX JIMH3.

[Tonmy4yenne n300pakeHUst B CHCTEME U3 IJIOCKOTO 3€pKayia U JTUH3HI.

[Tonyuenue n3o0paxeHUst B CUCTEME U3 JIBYX JIMH3.

KoHcTtpyupoBaHue TenecKONUYECKUX CUCTEM.

Habmionenne aqudpakunu, HHTEpQEpEeHIINHN U MOISPU3AINH CBETa.

N3yueHue nonsipuzanuu cBETa, OTPAXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

Nzyuenue untepepeHInm 1a3epHOro U3My4CHHUS Ha ABYX HIEIIX.

HaGmronenne nqucnepcu.

Habmonenue u uccrnenoBanue AUPPaKIMOHHOTO CIEKTpa.

N3mepenue AJIMHBI CBETOBOW BOJIHBI.

[Tory4yenue criekTpa U3IydeHUs CBETOAMOIa TIPH MTOMOIIN AUPPAKITUOHHON PEIIETKH.



Paznen 6. OcHOBBI ClIENMATBLHONH TEOPHUH OTHOCUTEIBHOCTH.

I'paHnIIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTynaTel cienuanbHON TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHO# uHTepBai. [IpeoOpazoBanus Jlopenna. YcinoBue npuauHHOCTA. OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH.
3amenneHre BPEMEHH U COKpAllleHUE JUTUHBI.

DOHeprus v UMITYJIbC PENSITUBUCTCKOM YaCTUIBI.

CBsi3b MaccChl ¢ SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHUs TTOKOSL.

TexHuyeckue ycTpoicTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: CITYTHUKOBBIE MPUEMHUKH, YCKOPUTENHU 3apsKEHHBIX YaCTHII.

VY4eHnuecKHil SKCIIEpUMEHT, JIa0OpaTOPHbIE padOThI, MPAKTUKYM.

OnpeneneHue UMITYJIbCa U SHEPTUU PENATUBUCTCKUX YacTHIL (110 GoTorpadusM TPEKOB 3apsSKEHHBIX YaCTULl B MATHUTHOM T10JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapHo-601aH0801L Oyanu3m.

PaBHOBecHOE TemIoBoe U3nyyeHue (M3nydeHue abCcomoTHO Y€pHOTOo Tena). 3akoH cMemeHust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®oroaddexr. Onbitel A. I'. CronmeroBa. 3akonsl porodddekra. YpaBHenue DitHmrelina s dotorddexra. «KpacHas rpanuma»
dboTorddexra.

JlaBieHue cBeTa (B YaCTHOCTH, JABJICHUE CBETa Ha aOCOIIOTHO MOTJIOUIAONIYI0 U aOCOIIOTHO OTPaXKaIOILYI0 MOBEPXHOCTh). OnbIThI I1.
H. Jlebenena.

BomnHoBbie cBoiicTBa yactuil. Bomnsl ne bpoiins. [[inuHa BonHbl ne bpoiins u pazmMepsl 001acTy JIOKaTu3aluy ABMKYIICHCS YaCTHIIBL.
KopnyckynsipHo-BosiHOBO# nyanusM. Judpakuus 3JeKTpOHOB Ha KpUCTalIax.

Crnenuduxa nzmepenuit B mukpomupe. CooTHomenust HeonpenenéHHocren [ eizendepra.

TexHnueckrue ycTpoHCTBA M TEXHOJIOTMUYECKHE IPOILECCHI: CIEKTPOMETpP, (OTORIEMEHT, (OTONATYMK, TYHHEIbHBIH MHKPOCKOII,
CoJIHeUHas Oartapesi, CBeTOIUOI.

Jemoncmpayuu.

®oTodrddeKT Ha yCTaHOBKE ¢ IMHKOBOMW TUTACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (HoTOd(deKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIICHUS MOIYITPOBOJHUKOB OT OCBEUIEHHOCTH.

Ceeroauos.

Conneunas 6arapest.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padomeol, nPAKMUKYM.

UccnenoBanue ¢poTopesucropa.

Nsmepenue nocrosiaHo# [Inanka Ha ocHOBe nccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOAUO OT HANPSKEHUS.

Tema 2. Qu3zuka amoma.

OnbwITHI IO UCCIIEIOBAaHUIO cTpoeHus atoma. [Imanerapraas mojens aroma Pesepdopra.



[Toctynatsl bopa. U3nydyenne n noriomenue GOTOHOB MPU MEPEXOAE aTOMA C OJHOTO YPOBHSI SHEPTUU HA APYTOM.

Bunel ciektpoB. CrieKTp ypoBHEH 3HEPTrUU aTOMa BOAOPOJIA.

CrionTaHHOE M BBIHYXEHHOE U3JlydeHue cBera. Jlasep.

TexHuueckue ycTpoHCTBa U TEXHOJIOTUYECKHE MTPOLECCHI: CIEKTPaIbHbIN aHaIN3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mogaens onbiTa Pesepdopra.

Habmronenne nuHeRvaThIX CIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUMKA HOHU3UPYIOIIHNX YaCTHLL.

Ornpenenenne IIMHBI BOJHBI JA3€PHOTO U3JIyYEHUS.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie padbomuoi, npaKmuKym.

Hab6mroienre muHeHyaToro CreKkTpa.

HccnenoBanue cnekTpa pa3pexeHHOro aToMapHoOro BOJOPO/Ia U U3MepeHue noctosiHHoi Punbepra.

Tema 3. Quzuka amomnozo a0pa u 31eMEeHMAPHHLIX YACHUY,.

Hyxnonnas mozens siapa ['eitzen6epra—lBanenko. 3apsiy siapa. MaccoBoe uncio spa. M30Tomsl.

PagnoaktuBHOCTH. Anb(ha-pacnan. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-usznydenue.

3aKOH paguoOaKTUBHOTO pacnaja. PanuoakTuBHbIE uH30TONBI B npupoae. CBONCTBA HOHM3MPYIOLIEIO W3IydeHHs. BiusHue
PaZlMOaKTUBHOCTH Ha *KHBBbIE OpraHu3Mbl. EcTecTBeHHbIN (hOH n3myueHus. [lo3umerpus.

DHeprus cBsi3u HYKJIOHOB B sijipe. SnepHbie cuibl. Jledekt macesl sapa.

Snepusie peakuuu. [lenenue u cunrtes saep. AnepHsie peakropsl. [IpobiieMsl yrpaBiasieMoro TepMOsIIEPHOTO CUHTE3a. DKOJOTnYecKre
aCIIEKTBI Pa3BUTUSA ICPHON SHEPIETUKHU.

Merozasl perucTpanuyy U UCCIEI0BAHNS JIEMEHTAPHBIX YACTHLI.

dyHIaMEeHTaIbHbIE B3aUMOAEHCTBUSA. baproHbl, Me30HbI U JienTOHBI. [IpeacraBnenue o CtanaapTHOM Moienu. KBapk-riitooHHas MOJIEIb
aZpOHOB.

®dusuka 3a npeaenamu CrannaptHoi Mozenu. TéMHas Matepust U TEMHAsI SHEPTHSL.

EnuncTBO huznueckoit kapTUHBI MUpA.

TexHuueckne yCcTpoucTBa U TEXHOJOTHMYECKUE MPOLIECCHI: T03UMETP, KaMepa BuiibcoHa, AepHbIN peakTop, TEPMOSAECPHBIN peakTop,
aToMHas 6oM0a, MarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie padbomuoi, npaKmuKym.

HccnenoBanue TpekoB yacTull (10 TOTOBBIM (hoTorpadusim).

HccnenoBanue painoakTMBHOTO (hOHA C UCTIOIB30BAaHUEM JO3UMETPA.

N3ydenue noriomieHus 0eTa-4acTuLl aTlFOMUHUEM.

Pasnen 8. DiieMmeHTHI ACTPOHOMHH M ACTPOPU3MKH.

Ortanbl pa3BuTus actpoHoMuu. IlpukiagHoe M MHPOBO33pEeHYECKOE 3HAu€HHE acTPOHOMHM. [IpUMMEHMMOCTh 3aKOHOB (M3HMKM IS
OOBSICHEHHUSI IPUPOIBI KOCMHYECKUX OOBEKTOB.



MeTto/1b1 acTpOHOMUYECKUX HcceoBaHuil. COBpEMEHHBIE ONTUYECKUE TEJIECKOIIbI, PaAHOTENECKOIbl, BHEATMOC(hEpHAs aCTPOHOMHS.

Bun 3B€3qHoro Heb6a. Co3Be3nusl, ApKue 3BE3/IbI, IUIAHETHI, UX BUJUMOE JIBUKEHUE.

Conneynas cucrema.

Connue. Conneynast akTUBHOCTb. McTounuk sHeprun CoJiHLIA U 3BE3 .

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKHU. /[marpaMMa «CreKTpajibHBIA KJIACC — CBETHUMOCTBY». 3BE3/bI TJIABHOM IOCIIEI0BATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB ISl 3BE3/1 TNIABHOM MOCIEA0BaTENbHOCTH. BHYyTpeHHee cTpoenue 3B€31. COBpeMEHHbIE ITPEACTABICHUS
0 MPOUCXOXKAECHUHU U 3BOIoIMHN CoNHIIA U 3BE3/. DTaIlbl )KU3HU 3BE3.

Muneunsii [lyte — Hama ['anaktuka. [lomoxenne n aemwxkenue Connua B ['anaktuke. Tumbl ranakThk. PaguoranakTUKU U KBas3aphl.
UeEpHbie ABIPHI B SIpaX rajJaKkTHK.

Bcenennas. Pacinpenue Beenennoii. 3akon Xa66:ma. Pazberanue ranaktuk. Teopus bosbiioro B3peiBa. PennkroBoe nsnydeHue.

MacmrtabHas cTpykTypa Beenennoit. MeTtaraiakTuka.

Hepeménnplie nmpoOieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

Ha6mronenus 38€31H0T0 HeOa HEBOOPYKEHHBIM TTIa30M C UCIIOJIb30BAHHEM KOMITBIOTEPHBIX MIPHIIOKEHUN JJIs1 OTIPEICIICHUS TTOJI0KEHUS
HeOECHBIX 00OBEKTOB Ha KOHKPETHYIO AaTy: OCHOBHbIE cO3Be3/11st CEeBEpHOro Moyapus U ipKue 3BE3bI.

HaGmtonenust B Teneckon JIyHbl, TIIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOIIJICHUH.

PDu3nyecKknid NPAKTHKYM.

Crioco0bI u3mMepeHus (GU3NIECKUX BETUYHMH C UCTIOIB30BaHUEM aHAIOTOBBIX U ITU(POBBIX U3MEPUTEITBHBIX TPUOOPOB U KOMITHBIOTEPHBIX
JATUYUKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTH U3MEpPEHUN pu3nyecKux BelrurnH. OneHKa rpaHull MOTrPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUIA, UCCIEIOBAHUI 3aBUCUMOCTEN (PU3NYECKUX BEITUYHMH, IPOBEPKA MPEUIOKEHHBIX TUTIOTE3 (BBIOOD
13 paboT, OMMCAHHBIX B TEMATUYECKUX pazfienax «YUeHUYeCKUH IKCIIEPUMEHT, JabopaTopHbie pabOThl, MPAKTUKYMY).

O6o01maiee NOBTOpeHuUeE.

O6o0meHne M cucTeMaTU3alldsg CojAepX aHus pa3aenoB Kypca «Mexanukay, «MonekynspHas (uU3MKa W TepPMOAMHAMHKAY,
«OnextpoauHamukay, «Konebanus u BomHBI, «OCHOBBI CHEIHAIBHON TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas ¢usnkay, «JIeMEHTHI
ACTPOHOMHH U aCTPODUIUKI.

Ponb U3k u acTpOHOMHUHM B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIIMANIbHOM U ATHYECKON cepax JAesTeIbHOCTH YeJIOBEKa, pOJib U
MeCTO (PU3UKU U ACTPOHOMHH B COBPEMEHHON HAyYHON KapTHHE MUPA, 3HAYEHUE OMUCATEIbHON, CHCTEMaTHU3UPYIOLIeH, OOBSICHUTEIHHON U
MPOTHOCTHYECKOW PYHKINN (PU3HUECKOM TeOpUH, pOsib PU3NIECKOI TCOPHH B (POPMUPOBAHUH NIPECTABICHUH O (PU3MUECKOM KapTUHE MUpa,
MecTO (PU3NYECKON KapTUHBI MUpPaA B 00ILIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX MIPEICTABICHUN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca pusuku yriayO0néHHOro ypoBHs B 11 Kilacce oCylIecTBIsSETCS C YUETOM COJAEP/KATEIbHBIX MEKIIPEAMETHBIX CBA3EH C
KypcamMH MaTeMaTUKH, OMOJIOTHH, XUMHUH, Freorpaduu U TEXHOJIOTUH.



Mescnpeomemnvle noHamus, CEA3AHHLIE C U3YYEHUEM MeEMO008 HAYYHO20 NO3ZHAHUA: SBIICHUE, HAy4dHbId (aKkT, TUnoresa,
¢u3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOACHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJECIb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHUH,
U3MepUTENbHbIE TPUOOPHI, IU(PpOBas JadbopaTopusi.

Mamemamuxa: peunieHre cuctembl ypaBHeHHIl. TpuroHomerpuueckue (yHKIUU: CHUHYC, KOCMHYC, TaHI€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKACCTBO. BEKTOphI M MX MPOEKIMH HAa OCH KOOPAMHAT, CIOXEHHE BEKTOpoB. [Ipom3BoaHbIE 31€MEHTapHBIX
bynkuit. [IpusHaku mono6ust TpEyroJIbHUKOB, ONPeIeTICHUE TUIOMIAIN TUIOCKUX (GUryp U 00bEMa Ted.

Buonozua: >nektpuyeckue sBICHUS B JKMBOW MpHUpOjE, KojeOaTenbHbIE BWKEHHUS B JKUBOM NPHUPOJE, HKOJOTHYECKHE PUCKH TPU
MIPOU3BOJICTBE DJEKTPOIHEPTUH, DJIECKTPOMATHUTHOE 3arps3HEHUE OKPYXKAIOIICH Cpenbl, yJIbTPa3ByKOBas [WArHOCTUKA B MEIUIIMHE,
ONTHUYECKHUE SBIICHUS B )KUBOW TIPUPOJIE.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUECKON PEIIETKH,
CHEKTPaJIbHBIN aHaIIN3.

TI'eocpagpusa: MarauTHBIE TIONTIOCA 3€MITH, 3aJI€KH MAarHUTHBIX Py, GOTOCHEMKA 3eMHOM TOBEPXHOCTH, cericmorpad.

Texnonozusa: npuMEHEHUE TOCTOSHHBIX MAarHUTOB, DJIEKTPOMATHUTOB, AJIEKTpOABUTATENh $IKOOU, reHepaTop MEepEeMEHHOTO TOKa,
WHIYKIIMOHHAS TI€4Yb, JJUHUM JIIEKTpoNepenad, 3IeKTPOJIBUTaTeNb, pajaap, paauoNpUEMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE, MPOCKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHUKA, COJIHEUHas OaTapes, CIIyTHUKOBBIC MPUEMHHKH,
siiepHast SHEPreTUKA U DKOJIOTMUECKUE aCTIeKThI €€ Pa3BUTHAL.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 10 ®U3BUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUATINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS yuyeOHOro npeamera «Pu3nka» JOHKHBI OTPakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YyJaroIuXcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEHN MO3UIMEN TMYHOCTH, CUCTEMON [IEHHOCTHBIX OPUEHTALNM, TO3UTUBHBIX BHYTPEHHHX
yOeXKeHUIl, COOTBETCTBYIOLIUX TPAJAULMUOHHBIM LEHHOCTAM POCCHUHCKOrO OOIIEeCTBa, PACIIMPEHHE >KU3HEHHOTO ONbITa M OMNbITa
JESATEIBHOCTHU B IPOLIECCE pealn3allii OCHOBHBIX HAIlpaBJICHUI BOCIIUTATENBHON JEATEIIBHOCTH, B TOM YHCJIE B YACTH:

IPAKAAHCKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTb IPAKIAHCKON MO3ULIMU 00YYAIOIIEToCsl KaK aKTUBHOTO M OTBETCTBEHHOTO YJIeHA POCCUIICKOTO OOIIECTBA;

® [PUHATHE TPAJAULHUOHHBIX OOIIEUYETOBEUECKMX T'YMaHUCTUYECKUX U IEMOKPATHUYECKUX LIEHHOCTEH;

® TOTOBHOCTh BECTHM COBMECTHYIO JACSTEIbHOCTh B MHTEpEcax TIpakJaHCKOro OOIecTBa, y4acTBOBaTh B CaMOYIPABIECHUH B
o0pa3oBaTeIbHON OpraHU3alNu;

® yMEHHE B3aMMOJIECTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C UX (YHKUIUSMU U HA3HAYEHUEM;

® TOTOBHOCTb K TYMAaHUTAPHOMN U BOJIOHTEPCKOU ESTEIBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUSA:

¢ c(HOpMUPOBAHHOCTH POCCHICKON IpaKTaHCKOW MICHTHYHOCTH, TAaTPUOTH3MA;

® [IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JTOCTUKEHUSAM POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

¢ chOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO TIOBE/ICHHUS;

® CIOCOOHOCTH OLIEHHWBATH CUTYallUI0 W MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYACh HA MOPAJIbHO-HPAaBCTBEHHbBIE HOPMbI U
LIEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YYEHOTO;

® OCO3HAaHME JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOWYMBOTO OYIyIIEro.

3CTETHYECKOr0 BOCIIUTAHMSA:

® SCTETUYECKOE OTHOILEHHUE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYLIETo (PM3HMUECKON HayKe.

TPYAOBOI0 BOCIIMTAHUS:

® HMHTEpEC K pa3iuyuHbIM chepam npodhecCHoHaTbHON AESITEILHOCTH, B TOM YHCIIE CBA3aHHBIM C (PHM3UKOM M TEXHHUKOH, YMEHHE
COBEpILATh OCO3HAHHBIN BbIOOp Oyayiel Npodeccun U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TIAHBL;

® TOTOBHOCTb M CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPAa30BaHUIO B 0071acTH (PU3UKU HA IPOTSKEHUH BCEH KU3HU.

JKOJIOITMYECKOr0 BOCIIUTAHHSA:



¢ c(hopMHPOBAHHOCTH FIKOJIOTMYECKON KYJIBTYpPbl, OCO3HAHUE II100aJIbHOTO XapaKTepa 3KOJIOIMYECKUX Mpobiiem;

® [UJIAHUPOBAHME U OCYILIECTBICHUE NEHCTBUI B OKpYXKaIOIIeH cpe/ie Ha OCHOBE 3HaHMs LieJe yCTONYHMBOIO pa3BUTHS YeJIOBEUECTBA;
® paCUIMPEHUE ONbITA ACATEIBHOCTH 3KOJOTMYECKON HANPABIEHHOCTH Ha OCHOBE UMEIOIMXCS 3HAHUM 110 (PU3HKE.

LHEHHOCTH HAYYHOI0 MO3HAHNS:

e cpOpMHUPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

® OCO3HaHUC IICHHOCTHU HaquOﬁ ACATCIIBHOCTHU, T'OTOBHOCTH B IIPOLCCCE H3YUYCHHA (1)I/ISI/IKI/I OCYLICCTBJIATD IIPOCKTHYIO H
HCCIICAOBATCIbCKYIO ACATCIbHOCTD HHANBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHBbIE YHHBEPCAJIbHbBIE YYeOHbIE TelcTBHS
Bba3oBble Jornyeckue aeicTBUA:
CaMOCTOSITEIbHO (POPMYITUPOBATH U AKTYaJTU3UPOBATh MPOOIEMY, PACCMAaTPUBATh €€ BCECTOPOHHE;
OTIPENIEIIATh LEH NeSTeIbHOCTH, 33/1aBaTh TapaMETPhl M KPUTEPUHU MX JOCTIKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKHUX SBICHUSAX;
pa3pabaTbIBaTh IJIaH pEIICHUs IPOOJIEMBbI C YIETOM aHaIM3a UMEIOIINXCS MAaTepUaIbHBIX U HEMAaTEPHAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JICSITEIILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM, OLIEHUBATh PUCKHU MTOCIIEACTBHM 1€ TEIbHOCTH;
KOOPJAWHUPOBATH M BBITIONHATH paOOTy B YCIOBHSIX PEaTbHOTO, BUPTYaTbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarebcKue AeiiCTBHA:

® BJIAJICTh HAYYHOU TEPMUHOJIOTUEH, KIIFOYEBBIMU OHATUSIMHU M METOJIaMHU (PH3UYECKON HAYKH;

® BIIAJICTh HABBIKAMU Y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AEITEIHHOCTH B 00JaCTH (PU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSATEIPHOMY MTOMCKY METOJIOB PEIICHUS 3a1a4 PU3UIECKOTO COJCPKAHHSI, TPUMEHEHUIO PAa3IMIHBIX METO/IOB MMO3HAHMS;

® BIIAJICTh BUIaMU JICATEIBHOCTH T10 IMOJTYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALNH, TPEOOPA30BAHHUIO U MPUMEHEHHUIO B Pa3TMUHBIX
Y4eOHBIX CUTYyallUsAX, B TOM YHCIIE MPU CO3JaHUH YI€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

® BBISBISATH IPUYUHHO-CIICJCTBEHHBIE CBSA3H U aKTYyaJIM3UPOBATH 33/1a4y, BBIBUTATh TUTIOTE3Y €€ PeIICHNUs, HAXOAUTh apTryMEHThI IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KIICHUI, 3aJaBaTh MapaMeTPhl U KPUTEPHH PEILICHHUS;

¢ AHAJIM3UPOBATDL IIOJIYUCHHBLIC B XOJC PCHICHHA 3ada4d PC3YJIbTAaTbl, KPUTHUUCCKU OLUCHHBATHL UX HOCTOBCPHOCTL, IIPOrHO3MPOBATH
HN3MCHCHHC B HOBBIX YCIIOBUAX,

® CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTENbHOM AEATEIFHOCTH, B TOM YMCIIE IPU U3YYECHUU PU3UKH;



JlaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OMBIT;
YMETb EPEHOCUTD 3HAHUS MO (PU3HKE B IPAKTHUECKYIO 00JIACTh JKU3HEACSATEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IACTEN;
BBIJIBUTaTh HOBBIE UCH, IPEJIAraTh OPUTMHAIBHBIE TIOAXOABI U PEIICHUS;
CTaBUTh IPOOJIEMBI U 33Ja4H, JONYCKAIOIINE aTbTEPHATUBHbIE PELICHUS.

Pabora ¢ unpopmanmeii:

® BJIAJIETh HABBIKAMU IOJY4eHUs HMH(OpManuu (PU3HMUECKOTO COJAEp>KaHUS W3 HCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO
OCYILIECTBIIATH OUCK, aHAJIN3, CUCTEMATU3aIIMIO U MHTEPIIPETALNIO HH(OPMAIIH Pa3IMYHBIX BUI0B U (POPM IMpeICcTaBICHHUS;

® OILIEHUBATh JJOCTOBEPHOCTh UH(OpMAINH;

® JCIOJB30BaTh CPEACTBA MH(OOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3alMOHHBIX 33]a4 ¢ COOII0IEHUEM TpeOOBaHUI 3PrOHOMUKHU, TEXHUKU O€3011aCHOCTH, TUTHEHBI, pecypcocOepekeH s, IPaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMAITMOHHOM 0€30MacHOCTH;

® C03/1aBaTh TEKCThI (PU3MUECKOTO COJAEPKaHUS B pa3IU4HbIX (popMaTax ¢ y4ETOM Ha3HAYEHHS] MH(OPMALIMK U LEIEBOM ayIuTOpHUH,
BbIOMpasi ONTUMAJIbHYIO (DOPMY IIPEICTABICHUS U BU3YaTH3aLUU.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIC YUeOHbIe 1eiiCTBUA:
OCYILECTBIISITH OOLIIEHHE HA YPOKaxX (PM3UKU U BO BHE-YPOUHOU JEATEIHHOCTH;
pacno3HaBaTh NPEANOCHIIKA KOHMDIUKTHBIX CUTYallMi U CMAT4aTh KOH(QIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEACTB;
NOHUMATbh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U MHIUBUYaJIbHON paboThI;
BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JCHCTBUI C YIETOM OOIIMX UHTEPECOB U BOZMOXKHOCTEH Ka)/10T0 YjeHa KOJICKTUBA;

® IIPUHUMATH LIEJIM COBMECTHOM NEATEIBHOCTH, OPIraHU30BbIBATh U KOOPAUHHUPOBATDH JEUCTBUSA 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH
JeMCTBUHN, pacIpeIeNisAiTh POJIM C Y4ETOM MHEHUN YJaCTHUKOB, 00CYKAaTh PE3yIbTaThl COBMECTHOM pabOTHI;

® OILICHMBATh KAY€CTBO CBOETO BKJIAJa U KaXKJIOTO yYaCTHUKA KOMaH/bl B OOIIMI pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

® [IpeasiaraTh HOBBIE IPOEKTHI, OLIEHNBATh UAEHU C IO3ULIUA HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

® OCYLIECTBIISATH MO3UTHBHOE CTPATETMUYECKOE MOBEACHUE B PA3IMUYHBIX CUTYAIUSIX, MPOSBISATH TBOPUYECTBO M BOOOpakeHUE, OBITh
VHULIMATUBHBIM.

PerynsiTuBHbIC yHUBepCcaJbHbIe YueOHbIE 1eiiCTBUS

Camoopranusanus:

® CaMOCTOSITENIbHO OCYIIECTBIISITh MIO3HABATENBHYIO JESATENFHOCTD B 001aCTH (DU3UKH M aCTPOHOMUH, BBIABIISTH MIPOOJIEMBI, CTAaBUTh
1 GOpMyIHpPOBaTh COOCTBEHHBIE 3aa4H;



® CaMOCTOSITEIBHO COCTABIISTH IJIaH PEIICHHs PACUE€THBIX M KAU€CTBEHHBIX 33]1a4, TUIaH BBIMOJIHEHUS MPAKTUYECKON paboThI ¢ YI4ETOM
HUMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEN U MIPEIOYTECHU;

® 1aBaTh OIEHKY HOBBIM CHUTYaIlUsIM;

® pacIIUPSATHh PAMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHIA;

e J1eaTh OCO3HAHHBIN BHIOOP, APTYMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PELICHHE;

® OILICHUBATH MPUOOPETEHHBIN OTIBIT;

e crocoOCcTBOBAaTh (POPMUPOBAHUIO M MPOSIBICHUIO PYAUIMHA B 001acTU (PU3UKU, TOCTOSHHO TOBBIIIATh CBOW 00pa3oBaTeIbHBINA U
KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJILHBII HHTEJJIEKT:

® J1aBaTh OIEHKY HOBBIM CUTYAIIHsIM, BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTbD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISM;

® RBJIAJIETh HAaBBIKAMHM MO3HABATEIbHOU pediekcHM Kak OCO3HAHUS COBEpIIAEMBIX JEHCTBUH W MBICIUTENBHBIX MPOIECCOB, HX
PE3YNIBTaTOB U OCHOBAHUM;
MCTIOB30BATh MPUEMBI peIICKCHHU TSI OIICHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHMS;
YMETb OIICHWBATh PUCKH U CBOCBPEMEHHO MPUHUMATPH PEIICHUS 110 MX CHIDKEHUIO;
IPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPU aHAJIN3€E PE3YIbTaTOB ACATEIbHOCTH;
NpUHUMATH ce0sl, MOHNUMas CBOM HEJJOCTATKU U IOCTOMHCTBA;
NPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX MPH aHAINU3€E PE3yIbTaTOB ACATEIHHOCTH;

® MPU3HABATh CBOE MPABO M MPABO JAPYTUX HA OIIHOKH.

B mpomecce nocTHKeHNs TMYHOCTHBIX PE3YIbTaTOB OCBOSHUS MPOTpaMMBI 10 (DH3HKE JJIsT YPOBHS CPEIHEro o01mero oopa3oBaHus y
00y4aroIIMXCsl COBEPILIEHCTBYETCS IMOIIMOHAIBHBIN MHTEIUIEKT, MPenoiaratonmi copMUpOBaHHOCTb:

® CaMOCO3HaHUS, BKJIIOYAIONIETO CIOCOOHOCTh MOHMMATh CBOE HMOIMOHAIBHOE COCTOSIHHE, BUAETh HANpaBICHHUS pPa3BUTHUS
COOCTBEHHOI SMOIIMOHANBHOM chepsl, OBITh YBEPEHHBIM B ce0e;

® CaMOpEryJIMpPOBAaHMS, BKIIOYAIOIIETO0 CaMOKOHTpPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTHh 3a CBOE IOBEACHHE, CIIOCOOHOCTH
aIalITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSM U MPOSBISATH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;,

® BHYTPEHHEH MOTHBALlMM, BKIIOYAIOIIEH CTPEMJICHHE K JOCTID)KCHHIO IETH U YyCIeXy, ONTHMHU3M, WHUIMATHBHOCTb, YMEHHE
JIECTBOBATh, UCXOS U3 CBOMX BO3MOKHOCTEH;

® SMITIATHH, BKIFOYAIOIIEH CITOCOOHOCTH MOHUMATh YMOIIMOHAILHOE COCTOSTHUE IPYTUX, YYUTHIBATH €0 MPH OCYIIECTBICHUHU OOIICHNUS,
CIOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

® COIMAJIBHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOIICHUS C IPYTHUMH JIOAbMH, 3200TUTHCS, IPOSBISTH HHTEPEC
U pa3pemaTth KOHQIUKTHI.



I[TPEAMETHBIE PE3VYJIbTATDI

K koHny oOyuenuss B 10 knacce nipeAMeTHBIE PE3yJbTaThl Ha YIUIYOJIEHHOM YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Yy
00y4arommxcsi yMEeHUi:

® [IOHUMATh POJb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTUUECKON, IKOJIOTHUECKOM, COIMATIbHOM U ATHUECKON cepax NesTenbHOCTH
YelloBeKa, poib U MecTO (U3MKM B COBPEMEHHOM HaydyHOM KapTHMHE MHpa, 3HAYEHUE OIUCATEIbHOW, CHUCTEMAaTH3UPYIOLIEH,
OOBSICHUTENBHON U MPOTHOCTUYECKOW (PYHKIUN (DU3MUECKOW TEOPHUM — MEXAHUKH, MOJEKYISPHOM (PU3UKM U TEPMOAMHAMHKHU, POJIb
¢duznyeckoit Teopun B HOpMUPOBAHUY NPEACTABICHUN 0 (PU3HUECKOIl KapTHHE MUPA;

® pa3iaMyaTh yCIOBHS MPUMEHUMOCTH MoJiesell (pU3nuecKux Tel U MPOLECcCoB (SBICHUI): HHEpLIHaIbHas cucTeMa 0TCYETa, aOCOIIOTHO
TBEPAOE TEJNO, MaTepUaibHAsl TOYKA, pABHOYCKOPEHHOE JIBUKEHHUE, CBOOOAHOE MajieHue, adCOMOTHO ynpyrasa aedopMaius, abCoI0THO
yapyroe u aOCOJIIOTHO HEYINPYroe CTOJKHOBEHHS, MOJENW Ta3a, KUIAKOCTH U TBEPAOro (KpPUCTAJUIMUECKOIrO) Tesa, WACabHBIM ras,
TOYEYHBIN 3apsll, OAHOPOAHOE DIEKTPUUYECKOE I10JIE;

® pasnuyaTh yCI0BUA (TpaHUIIbI, 00JIACTH) MIPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, IOHUMATh BCEOOIINi XapakTep (yHIaMeHTaTIbHBIX
3aKOHOB M OTPAaHUYEHHOCTD UCITOJIb30BAHMS YACTHBIX 3aKOHOB;

® aHAJIM3UPOBAaTh U OOBACHATH MEXAHWYECKUE MPOLECChl M SIBJICHUS, HCIOJIb3ys OCHOBHBIE MMOJIOXKEHHS M 3aKOHBI MEXaHUKHU
(OTHOCUTENBHOCTh MEXAaHMYECKOTO JBM)KEHHSA, (POPMYNbl KMHEMaTHKH PaBHOYCKOPEHHOIO JIBHXKEHMs, mpeoOpasoBaHus [amumies ans
CKOPOCTH U II€pEeMELICHUs, 3aKOHbI HBIOTOHA, IPUHIIUIT OTHOCUTEIBHOCTHU [ anmuies, 3aKOH BCEMUPHOI'O TATOTEHUS, 3aKOHBI COXPaHEHUs
HMITYJIbCa M MEXaHUYECKOW SHEPTUH, CBSI3b pabOThI CUJIbl C U3MEHEHMEM MEXaHMYECKOW YHEPTUH, YCIOBUS paBHOBECHS TBEPAOIO Tela),
IpU STOM HCIOJIb30BaTh MAaTeMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIOBUS NPUMEHUMOCTH (U3NYECKUX 3aKOHOB:
npeobpa3oBanmii ["anuies, BTOPOro u Tperbero 3akoHOB HpIOTOHA, 3aKOHOB COXPAHEHUS UMITYJIbCAa U MEXaHWYECKOW IYHEPrHH, 3aKOHA
BCEMHUPHOTO TSATOTEHHUS;

® aHAJIMU3UPOBATH U OOBACHATH TEIJIOBBIC MPOLIECCHI U SIBJICHUS, UCIOJb3Yysl OCHOBHbIE TosiokeHust MKT 1 3aKOHBI MOJIEKYISIpHOI
(bU3HKY U TEPMOJMHAMUKH (CBSI3b IaBJICHUS UJI€ATBLHOTO Ta3a Co CpeHell KHHETUYECKOM IHepruel TEMIOBOro IBUKEHUS U KOHIICHTpauei
€ro MOJIEKYJI, CBS3b TEMIEPATYphl BEIIECTBA CO CPEIHEW KMHETUYECKOW DHEPIrUEH TEIJIOBOTO IBW)KCHHUS €r0 YaCTHIL, CBSI3b JABJICHUS
WJICAJIBHOTO Ta3a ¢ KOHIIEHTPAIUE MOJIEKYJ U €ro TeMIIepaTypol, ypaBHeHne MenaeneeBa—KiianeiipoHa, nepBblid 3aKOH TEPMOJUHAMUKH,
3aKOH COXpPAHEHUs YHEPTUU B TEIUIOBBIX MpOIleccax), NPy 3TOM UCIOIb30BaTh MAaTEMAaTHUYECKOE BbIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHUS
IIPUMEHUMOCTH ypaBHeHMs MenneneeBa—Kianelipona;

® AHAJINU3UPOBATH U OOBICHATH AIEKTPUUECKUE SIBICHMSI, MCIOJb3Yysl OCHOBHBIEC IOJIOXKEHUS U 3aKOHBI 3JIEKTPOJMHAMUKH (3aKOH
COXPAaHEHMs DJIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, NOTEHIMAaIbHOCTh JJIEKTPOCTATUYECKOTO IIOJSA, IPHUHLMII CYNEPIO3ULUU



AIIEKTPUYCCKUX TIOJICH, IIPU ITOM yKa3bIBasl yCIOBHS PUMEHUMOCTH 3akoHa KyiioHa, a Takke MpakTHYeCKH BaKHBIC COOTHOIIICHUS: 3aKOHBI
Oma s yyacTKa TemH W JUIS 3aMKHYTOM dJIeKTpUYeckoi 1enw, 3akoH J[xoyms—Jlenna, mpaBuna Kupxroda, 3akonsr @apanes mis
AIEKTPOJIN3A);

® ONUCHIBATh (DU3MUECKUE TMPOIECCHl U SIBJICHUS, WUCIOIB3Ys BEIMUYUHBI: TIEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC Tela U
CHCTEMBI TEJ, CHJIa, MOMEHT CHJIbI, JABJICHUE, TIOTCHIIMAIbHAS SHEPTUsl, KHHETHYECKAsl YHEPTHs, MEXaHU4eCKasi SHEPrusi, paboTa CHIIBI,
IIEHTPOCTPEMHUTEIHHOE YCKOPEHUE, CHJIa TSHKECTH, CHJIa YIIPYTrOCTH, CHJIa TPEHHSI, MOIIHOCTh, SHEPTHs B3aUMOJICHCTBHS Tena ¢ 3eMici
BONM3U €€ MOBEPXHOCTH, SHEPTHs ynpyrou aedopManuy NPYKUHBI, KOJIHMYECTBO TEILIOTHI, aOCONIOTHAS TeMIiepaTypa Teia, paboTa B
TEPMOJMHAMUKE, BHYTPEHHSISI SHEPTUST UICATHHOTO OJJHOATOMHOTO Ta3a, paboTa MICcalbHOTO ra3a, OTHOCUTENbHAS BJIAXKHOCTh BO3/yXa,
KII/I naeampHOro TEIJIOBOTO IBUTATENS; HJICKTPUICCKOE T0JIe, HAMPSHKEHHOCTh AIEKTPUIECKOTO IMOJIsA, HAPSDKEHHOCTD TOJIS TOYEYHOTO
3apsaa WIH 3apsDKCHHOTO Iapa B BaKyyMe M B JUAJICKTPUKE, TOTEHIIHAT 3JIEKTPOCTATHYECKOTO IO, Pa3HOCTh IMOTCHIIMAJIOB,
AIIEKTPOJBMKYIIAS CHJIA, CHJIA TOKA, HAMPSDKEHHE, MOITHOCTh TOKA, JEKTpUYecKas EMKOCTh IIOCKOTO KOHJEHCATOpa, COMPOTUBICHHE
y4acTKa IIETH C IMOCJIeIOBATEIbHBIM M NMapaJUICIbHBIM COSMHCHUEM PE3UCTOPOB, SHEPTHS JIEKTPUUSCKOTO MOJIS KOHICHCATOPa,

® OOBSCHATH OCOOCHHOCTH MPOTEKAHUS (PU3NUCCKHUX SIBJICHUI: MEXaHHMUYECKOE IBMIKCHHUE, TEIUIOBOC JBMIKCHUE YACTHIl BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE nBIKeHHE, muddy3us, WcmapeHue, KHICHHE W KOHJICHCAIWS, TUIABIICHUE W KPHUCTAJUTH3AIuS,
HAIPABJICHHOCTH TETUIONIEPEIauy, SICKTPHU3AIUS T, SKBHIIOTEHIINATLHOCTD MMOBEPXHOCTH 3aPsHKCHHOTO TTPOBOIHUKA;

® TIPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHON (PU3NYECKOM BEJTMUUHBI OT APYTO# C MCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUH, TPH ITOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATH PE3yNbTATHl MOJTYyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIIMYUH B BHJE TpauKOB ¢ y4éToM
a0COJTFOTHBIX TIOTPEITHOCTEH H3MEPEHHIA, JIEIaTh BEIBOBI IO PE3Y/IbTaTaM UCCIICI0BAHNS,

® TIPOBOJUTH KOCBEHHBIC M3MEPCHHS (DU3MYSCKUX BEIMYWH, TPU ATOM BBIOMPATh ONTHUMAJBHBIA METOJ HM3MEPCHHS, OICHHBATH
a0COIOTHBIE Y OTHOCUTEBHBIE TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHHUI;

® TIPOBOJIUTH OTBITHI IO MPOBEPKE MPEAT0KEHHON TUTIOTE3bI: TUTAHUPOBATH IKCIIEPUMEHT, COOMPATH HKCIIEPUMEHTAIbHYIO YCTaHOBKY,
aHAJIM3UPOBATH MOJIYYCHHBIE PE3Yy/IbTaThl U JICJIATh BBIBOJI O CTATYCE MPEUIOKCHHONW TUIIOTE3HI;

e CoOI0IaTh MpaBmIiIa 0€30MaCHOTO TPYy/Ia P IPOBEACHNUHN UCCIICIOBAHNN B paMKaX y4eOHOT0 SKCIIEPUMEHTA, TPAKTHKYMa U y4eOHO-
HCCIIeIOBATENIHCKON U MMPOSKTHOM JESTENHHOCTH C UCTIOIh30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U JTaOOPATOPHOTO 000PYIOBAHMUS;

e pemaTh pacu€THBIC 3a7a4d C SBHO 33JaHHOW W HESIBHO 3aJaHHON (DU3MYECKOW MOJIEIbI0: Ha OCHOBAaHWUM aHAIHM3a YCIOBUS
00OCHOBBIBATh BHIOOP (DM3MUECKOW MOJICIIM, OTBEYAOIIeH TPeOOBaHHUAM 3a/aud, NMPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH H
MOCTYJIaThl (PU3MUECKUX TCOPUH TPH HCIIOIH30BAHUU MATEMAaTHUYCCKMX METOJIOB PEIICHUS 3ajad, MPOBOJUTH Pacdy&Thl HA OCHOBAHUHU
UMEIOIIUXCS TAaHHBIX, aHATM3UPOBATh PE3YJIBTAThI K KOPPEKTUPOBATH METO/IBI PEIICHUS C YUETOM MOYYCHHBIX Pe3yIbTaTOB;

e pemaTh KAYECTBEHHBIC 33/1a4H, TPEOYIOIINE MTPUMEHEHHS 3HAHUN U3 Pa3HBIX Pa3JesioB Kypca (GU3UKH, a TAK)KE UHTETPAIllUU 3HAHUN
U3 APYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BEICTPAMBATh JJOTHUECKYIO IIETIOYKY PACCYKICHHIA C OTOPOI Ha N3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUECKre SBICHUS;



® 1CII0JIb30BaTh TEOPETUYECKUE 3HAHMSI ISl OOBSICHEHUSI OCHOBHBIX IPUHIUIIOB pabOThl U3MEPUTEIbHBIX NMPUOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJOTHYECKUX IIPOLECCOB;

® [PUBOJUTH NPUMEPHI BKJIAJa POCCUHUCKHX U 3apyOekHBIX YUYEHBIX-(DU3UKOB B pPa3BUTHUE HAyKH, B OOBSICHEHHE IPOLIECCOB
OKpY’KaroIIero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

® aHAJIM3UPOBATh U OLICHUBATH IMOCIEACTBHs OBITOBOM M NPOU3BOJCTBEHHOM JESATENBHOCTU YEJIOBEKA, CBA3AHHOHN ¢ (hU3MUeCKuMU
IPOLIECCaMU, C MO3ULUN 3KOJIOIMYecKOil 0€30IacHOCTH, NMPEACTABIEHUI O pallMOHAIBLHOM HPUPOJOINONIB30BAHNUHU, & TAKXKE Pa3yMHOM
WCIIOJIb30BAHUH JTOCTHXKEHUM HAYKU M TEXHOJOTUM JIJIsl JAIbHEHIIIETO Pa3BUTHS Y€JIOBEUECKOT0 OOIIECTBA;

® NPUMEHATH pa3JIMYHBIE CHOCOOBI paboThl ¢ HH(pOpManMed (U3MUECKOTO COAEpKAaHUS C MCIOJIb30BAHUEM COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOTHH, NMPH 3TOM HCIOJIb30BATh COBPEMEHHBbIE MH(OPMAIIMOHHBIE TEXHOJIOTMU JUIS MOMCKA, NMepepadOTKU U
NpeabsBICHUsT y4eOHOM M Hay4YHO-TONYJSpHONH HH(POpPMAalWU, CTPYKTYPUPOBAHUS U HMHTEPIpPETalvd HHPOpPMAlUU, MOTYYSHHOH Wu3
Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH AHAIM3UPOBATH IMOJIy4aeMyr0 HH(OPMALMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOILUXCS 3HAaHUH, TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA UH(OpMaIy;

® MPOSBIISATH OPraHU3aLMOHHbIE M TO3HABATEIbHBIE YMEHHUS CAMOCTOSATENBHOTO INPUOOPETEHUS HOBBIX 3HAHUN B Ipolecce
BBINOJIHEHUS IPOEKTHBIX U y4eOHO-HCCIeI0BaTENLCKUX pabdoT;

e paboTaTh B IPyNIE C UCIOJHEHUEM PA3IUYHBIX COLIMAIBHBIX poJieH, IUIaHUPOBATh pabOTy TPYMIbI, PALIMOHATIBHO PACHPEEATh
JeSTEIIbHOCTh B HECTAHAAPTHBIX CUTYALIUSIX, aJleKBAaTHO OLIEHUBATH BKJIA/ KaXK/I0T0 U3 YYaCTHUKOB I'PYIIIbI B pELIEHHE pacCMaTpUBAEMOM
POOIIEMBI;

® MPOSIBIISATH MOTUBAIMIO K OyAyIIel mpodhecCHOHaTbHOM IEATEIBHOCTH M0 CIIEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOpUIIs.

K konny oOyuenuss B 11 Knacce nipeAMeTHbIE PE3yJabTaThl Ha YIIYOJIEHHOM YPOBHE JIOJKHBI OTpaKaTh CHOPMUPOBAHHOCTH Yy
00y4aroIKXCsl YMEHUM:

® [IOHUMATbH POJIb (PU3UKU B IKOHOMHUYECKOH, TEXHOJIOTHYECKOH, COLMAIBHON U 3THUECKOH cepax AesITeNbHOCTH YelIOBEeKa, POJb U
MeCTO (M3UKH B COBPEMEHHOW Hay4yHOW KapTHHE MHpA, pOJIb aCTPOHOMHUH B NPAKTUYECKOH NEATEIBHOCTH YeJIOBEKa M JalbHEUIIeM
HAyYHO-TEXHUYECKOM pAa3BUTHUH, 3HAUYEHHE OIMUCATENbHON, CHUCTEMAaTU3UPYIOUIeH, OOBSCHUTENBHON M MPOTHOCTHUYECKOW (YHKIUN
(bu3MuecKol TEOpUU — DIEKTPOJMHAMUKH, CIECIHMATBHON TEOPHUH OTHOCUTEIbHOCTH, KBAHTOBOW (PU3MKH, poJib (PU3MUECKOW TEOpHUH B
(dbopMUpOBaHUH TPEICTABICHUN O (U3NYECKONW KapTUHE MHUpPA, MECTO (U3NYECKOW KapTUHBI MHpa B OOIIEM pSAY COBPEMEHHBIX
€CTECTBEHHO-HAaY4YHBIX ITPEACTABICHUMN O IPUPOJE;

® paziIuyaTh YCIOBHS MPUMEHUMOCTH MOJIENe PU3NYecKuX TeJ U MPOILECCOB (SBJICHUI): OAHOPOIHOE SIEKTPUUECKOE U OJTHOPOIHOE
MarHMTHOE I0JIsl, TAPMOHUYECKHE KOJIeOaHUsl, MAaTEMATUUECKUM MAsTHHUK, UJI€ATbHBIA MPYKUHHBIM MasTHUK, TAPMOHUYECKHUE BOJIHBI,
UJeaIbHbIN KOeOaTeNbHbIA KOHTYP, TOHKAs JIMH3a, MOJIEJIe aToMa, aTOMHOTO siipa U KBAaHTOBOM MOJIEJIN CBETA;



® paznuyaTh ycIoBUs (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB, TOHUMATh BCEOOIUI XapakTep (GyHAaMEHTaIbHBIX
3aKOHOB U OTPAaHUYEHHOCTH UCTOJIb30BaHUS YACTHBIX 3aKOHOB;

® AHAIM3MPOBATH W OOBSCHITH OJJIEKTPOMATHHUTHBIE TIPOIECCHI M SIBICHUS, WCIOJB3ysS OCHOBHBIC TIOJOKEHUS W 3aKOHBI
EKTPOANHAMUKY U CHELMAIIBHON TEOPUU OTHOCUTEIBHOCTHU (3aKOH COXPAaHEHMsI AJIEKTPUUYECKOTO 3apsaa, cuiia Amnepa, cuia Jlopenna,
3aKOH 3JIEKTPOMArHUTHON WHAYKIMH, TpaBuiio Jlenma, cBsizpb DIC caMOMHIYKIIMU B DJIEMEHTE SJEKTPUYECKON IEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTBI TOKA, TIOCTYJIAThI CIIEIMATIbHON TEOPUH OTHOCUTEILHOCTH DIHINTEHHA);

® AHAIM3UPOBATH U OOBICHATH KBAHTOBBIC ITPOIIECCHI U SIBJICHUS, UCITIOJIB3YS ITOJIOKCHHS KBAHTOBOU (pr3nku (ypaBHCHHE DWHINTEHHA
st pororddexra, mepBbIit U BTOPOI mocTynaTel bopa, MpUHIIMI COOTHOIICHUS HeonpeaeneéHHocTel [ elizendepra, 3aK0OHbl COXpaHEHUS
3apsI0OBOTO U MAaCCOBOTO YKCEN M SHEPTHUHU B AJIEPHBIX PEaKIHIX, 3aKOH PaJMOAKTUBHOTO paclaia);

® OMNUCHIBATh (PU3UYECKHE TMPOIECCHl U SBJICHHS, WCIONB3YS BEIUYUHBI: HANPSDKEHHOCTH AJIEKTPUYECKOTO TOJISA, MOTEHIUAT
ANEKTPOCTATUYECKOTO TOJIS, PA3HOCTh MOTEHIIMAJIOB, 3JICKTPOJBIDKYIAS CUJIa, MHAYKIIUS MarHUTHOTO TOJISl, MAaTHUTHBIA MOTOK, CHJIa
Awmriepa, UHAYKTHBHOCTb, JICKTPOJIBIDKYINAS CHJIA CAMOWHIYKIIMH, YHEPTHS MAarHUTHOTO TOJIS MMPOBOJHUKA C TOKOM, PEISITHBUCTCKHM
UMITYJIbC, TIOJIHASL SHEPTHUS, SHEPTHUS MOKOS CBOOOTHONM YACTHUIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO M 3apsij Slipa, SHEPTUS
CBSI3M sI/Ipa;

® OOBSACHATH OCOOCHHOCTH TIPOTEKAHMS (PU3MYSCKUX SBJICHHUH: DSJIEKTPOMArHWUTHAS WHIYKIUSA, CAMOWHIYKIIUS, PE30HAHC,
uHTepdepeHus BoJH, Tudpakius, AUCTIEPCHs, TIOJHOE BHyTpeHHEE oTpaxkeHue, poroanexrpudeckuid apdext (horoaddexr), anvda- u
Oera-pacmasbl siiep, raMMa-u3IydeHue saep, pusudeckue mMpUHIHUIIBI CIIEKTPATILHOTO aHallu3a U paboThI Ja3epa;

® OIpeAesATh HAITPABJICHUE UHIYKIIUU MAarHUTHOTO TIOJIsl TPOBOTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl Jlopenna;

® CTPOUTH U300paKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOM JIMH30M, U PACCUUTHIBATH €TI0 XapaKTEPUCTUKH,

® TIPUMEHATH OCHOBOIOJATAIONIE ACTPOHOMUYECKHE MOHATHSI, TEOPUH U 3aKOHBI JIJIs aHAIN3a U 00BsICHEHUsI (PU3NYECKHUX TTPOLIECCOB,
MIPOUCXOAIINX B 3BE3/1aX, B 3BE3THBIX CUCTEMAaX, B MEXKTaJaKTHUECKOM cpeJie; NBIKEHHUST HeOSCHBIX Tell, IBOJIIOIUHU 3BE31 U BeeneHHoi;

® TIPOBOJIMTH UCCIICIOBAHNE 3aBUCUMOCTEN (PHU3NIECKUX BETUYHH C HCTIOJIB30BaHUEM NPSIMBIX U3MEPEHUMN, TIPU ITOM KOHCTPYHPOBAThH
YCTaHOBKY, (PUKCHUPOBATh PE3yJbTAThl TOJYYEHHOW 3aBHCHUMOCTH (PH3UYECKUX BEIMYMH B BUAE TPadUKOB C y4€TOM aOCOITIOTHBIX
MOTPEITHOCTEN U3MEPEHUH, IeJIaTh BHIBOJIBI IO pe3ybTaTaM UCCIICIOBAHMUS;

® TIPOBOJHUTH KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEJIMYWH, MPU ITOM BHIOMpATh ONTUMAIBHBIM METOJ] WU3MEpPEHUSs, OIEHUBATH
a0COIOTHBIC Y OTHOCUTEIHHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX H3MEPECHHIA,

® TIPOBOJIMTH OTBITHI IO MPOBEPKE MPEIT0KEHHON TUTIOTE3bI: TUTAHUPOBATH IKCIIEPUMEHT, COOMPATH AKCIIEPUMEHTAIBHYIO YCTaHOBKY,
aHAJM3UPOBATH MOJTYyUYCHHBIC PE3YIbTAThl U JIeJaTh BHIBOJ O CTATyCe MPEIOKEHHON THIIOTE3HI;

® OIUCHIBATH METO/IbI MOTYYEHUS] HAYYHBIX aCTPOHOMHYECKHX 3HAHMIA;

e Co0JII01aTh TpaBUiIa 0€30MaCHOr0 TPy/a IPU MPOBEICHNUHU UCCIIEIOBAHHI B paMKaX yueOHOI0 SKCIIEPUMEHTA, MPAKTUKYMa U y4eOHO-
HCCIIE0BATEBCKON U MPOEKTHOM AESTEIbHOCTH C UCIOJIb30BAHUEM U3MEPUTENbHBIX YCTPOICTB U 1a00OPaTOPHOr0 000pYI0BAHNS;



e periath pacyE€THBIC 33Ja4 C SIBHO 33JaHHOM U HESIBHO 3aJJaHHON (M3UYECKO MO/EIBIO: HA OCHOBAHUY aHAJIM3a YCIOBUS BBIOUPATh
¢dusnyeckre MoJeNH, OTBEYaoIue TPpeOOBaHUAM 3aJaul, PUMEHATh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U IMOCTYNAThl (HU3HUECKUX
TEOpUN MPHU HCIOIH30BAHUM MATEMAaTHUYECKHMX METOJIOB pPELIEHUs 3a]ad, MPOBOJUTH PACYETHl HA OCHOBAHWU HMEIOLIUXCS JIaHHBIX,
aHAJIM3UPOBATH PE3YJILTATHl U KOPPEKTUPOBATH METO/IbI PELIEHUS C YYETOM MOJYYEHHBIX PE3YJIbTATOB;

® periath Ka4YeCTBEHHBIE 3a/1a4M, TpeOyIole IPUMEHEHNS 3HaHUH U3 pa3HbIX Pa3/eioB Kypca GU3MKH, a TAK)Ke HHTErpaliuyi 3HaHU|
U3 APYTux MpeIMeTOB €CTECTBEHHO-HAYYHOT'O IIMKJIA: BEICTPaUBATh JOTMUECKYIO LIETIOUKY PACCYKICHHUM ¢ ONOPOil Ha N3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U (PU3HUYECKUE SBIICHUS;

® JICIOJB30BaTh TEOPETUYECKUE 3HAHUS JJI1 OOBSICHEHHS] OCHOBHBIX MPUHIUMIIOB pabOThl U3MEPUTENBHBIX NTPUOOPOB, TEXHUUECKHUX
YCTPONCTB M TEXHOJIOTMYECKUX ITPOLIECCOB;

® PUBOJUTH INPHUMEPHl BKJIAJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB
OKpY’KaroIero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

® aHAJIM3UPOBATh U OLIEHUBATh MOCIEJACTBUS OBITOBOW M MPOU3BOJCTBEHHOHN JEATENbHOCTU YEJIOBEKA, CBSI3aHHOM ¢ (pu3myecKkuMu
MPOLIECCaMU, C MO3UIUI 3KOJIOrMUecKO 0e30MacHOCTH, MPEACTABICHUI O palMOHAILHOM HPUPOJOINOJIB30BAHUH, a TAKXKE Pa3yMHOM
UCIOJIb30BAHUU JOCTHKEHUN HAYKU U TEXHOJIOTHH [T JaJIbHEHIIIEro pa3BUTHI YEI0BEYECKOro 00IIeCTBa;

® NPUMEHATH pa3JIMYHbIE CHOCOOBI paboThl ¢ HHMOpManMed (U3HUECKOrO COJIEpKaHUS C MCIOJIb30BAHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUM, MPHU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTMH JJIsl MOMCKa, NepepadoTKu U
NpeabsIBICHUsT y4eOHOM W Hay4YHO-TIONMYJSpHONM HH(OpPMAaLUU, CTPYKTYpPHUPOBAaHUS M HHTEpPIpEeTalud HH(OpPMALUU, MOJYYEHHOW W3
pPa3IMYHBIX MCTOYHUKOB, KPUTHUYECKH AHAJIU3MPOBATH MOJy4yaeMylo HMH(OpMAIMIO U OIEHHBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOILUXCS 3HAaHUM, TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA UH(OpMaIy;

® MPOSIBIATH OpPraHU3alMOHHBbIE W TO3HABATEIbHBbIE YMEHHS CaMOCTOSITENIBHOIO MPUOOpPETEeHHs] HOBBIX 3HAHUM B Ipolecce
BBITOJTHEHUS IPOCKTHBIX U y4eOHO-HCCIEI0BATENILCKUX PadoT;

e paboTaTh B TPYIIE C UCHOTHEHUEM PA3IMYHBIX COLMAIBHBIX POJeH, MIaHUPOBATh PabOTy I'PYMIbI, PallMOHATILHO PaCIpeaesaTh
JeSITEIbHOCTh B HECTAHAAPTHBIX CUTYAlIUSIX, aJleKBAaTHO OLIEHUBATh BKJIA/ KaXK/I0TO U3 YYaCTHUKOB I'PYIIIbI B pEIlIEHHE pacCMaTpUBaeMOi
pOoOJIEeMBbI;

® TPOSIBIIATH MOTUBAIUIO K OyAyIIeH mpodhecCHOHATbHOMN AEATEIBHOCTH MO CIIEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOpUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBO 4acon DJIeKTPOHHBIE
Ne HaumeHoBaHHe pa3aejioB M TeM MPOrpaMMbl Konrponsusie  Tpakriueckue (uudposbie)
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI ITIPUPO/JIbI
11 Hayunslii MeTO IO3HAHUS TPUPOIBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
KonTponbnas padora Nel no teme "KnunemaTtuka"
(mata mpoBeAeHUs — MOCIEIHSS Heels CEHTIO0ps)
2.2 JluHamuka 10
2.3 Crartuka TBEpaOro Tena 5 1
KonrtponbHas pabora Ne2 o teme "Jlunamuka. CTaTHKa TBEpAOTO
Tena”
(mata mpoBeeHUs — MOCIEIHSAS HeAels OKTAOps)
2.4 3aKOHBI COXPAHEHHUSI B MEXAHUKE 10 1
KonTponbnas padota Ne3 no teme "3aKoHbBI COXpaHEHUS! B MEXaHUKe"
(mata mpoBeAeHUsI — MOCEIHAS Helels HOsI0ps)
Hroro no pazneny 35
Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1

Kontponbnas padota Ne4 o reme "OcnoBel MKT"
(mata mpoBeACHUS — TPEThS HENENS AeKa0PsI)




3.2 Tepmoaunamuka. TernoBble MalIMHBI 20
Kontponbnas padota Ne5 o reme "Tepmonunamuka. TeroBbie
MaIuHbI"
(mata mpoBeaeHUS — BTOpasi Helems peBpais)
3.3 ArperatHble cOCTOsSIHUSI BerecTBa. Da3oBbIe Mepexo bl 14
KonrtponsHas pabora Ne6 1o teme "ArperaTHble COCTOSIHHSI BEIIECTBA.
®da3zoBbIe Iepexoab"
(mata mpoBeAeHUs — BTOpasi HeJIessl MapTa)
Hroro no pazneny 49
Pa3nea 4. JIEKTPOJINHAMUKA
4.1 DNeKTpUYECcKoe moJie 24
KonTponbnas padora No7 mo Teme "Dnektpuyeckoe mose"
(mata mpoBeAeHUs — BTOpasi HeJIes arpens)
4.2 [TocTOSIHHBIN IEKTPUUYECKUI TOK 24
KonTponbnas padota Ne§ mo teme "IlocTossHHBIN drieKTpudeckuii TOK"
(mata mpoBeACHUS — KOHEII arpers)

4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no paszneny 54
Pazznen 5. PUBHUYECKHUM TPAKTUKYM

5.1 du3nyecKkuil NPakTUKyM 16 16
Hroro mo pazueny 16
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KosmyecTBO yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iejioB U TeM MPOrpaMMbl Kontpoasubie  TpakTHueckue (undposbie)
n/n Bcero o0pa3oBaTte/ibHbIE
padoTsI padoThI pecypebr
Pazpen 1. JIEKTPOIUHAMUKA
11 MarnutHoe mnosne 14
1.2 DneKTpoMaruuTHasi MHAYKLHS 13 1
KonTponbhas padorta Nel no teme "OnektpoanHamuka"
(mata npoBeAeHUs — TPEThsl HEAEIS OKTSOps)
Utoro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanuueckue KoneGaHus 10
2.2 DneKTpOMarHuTHbIE KoJeOaHus 15
2.3 MexaHuuyecKue 1 3JEKTPOMarHUTHBIE BOJIHBI 10 1
Kontponbnas padota Ne2 o teme "Konebanus u BoHbI"
(mata mpoBeACHUS — TPEThS HEJENS AeKa0PsI)
24 OnTuka 25 1
KonTponbhas padorta Ne3 no teme «OnTuxa»
(mata mpoBeeHUS — TPEThs Heaens GheBpas)
Hroro mo paszneny 60
Pa3nen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcnoBel CTO 5 1

Kontponsnas padora Ne4 no remam: "OcnoBsl CTO",
"KopnyckynsipHO-BOIHOBOM Ayain3m"
(maTa nNpoBeAECHUS — TPEThS HEAEIS MapTa)




Uroro no pasneny

Pa3znesn 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynspHo-BOIHOBOM Ayain3m 15
4.2 ®duszuka aToma
4.3 @du3mKa aTOMHOTO Apa ¥ 3JI€MEHTapHBIX YaCTHUIL
Htoro no pazneny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKU
5.1 ‘ DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 12
Uroro no pazneny 12
Pazgen 6. PUSHUECKHA IPAKTUKYM
6.1 ‘ Ouznyeckuil NpakTUKyM 16 16
Hroro no pasneny 16
Paznen 7. OBOBIIAIOHIEE IOBTOPEHUE
Cuctemaru3zaius 1 0000IIEHUE TPEIMETHOTO COAECPIKAHUS U
7.1 OTIbITA JIEATENBHOCTH, IPUOOPETEHHOTO MPU U3YUEHUH Kypca 15
¢u3uxu 10 — 11 xnaccon
Hroro no pasneny 15
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



HopMmbl oieHKM NpeAMeTHBIX Pe3yJIbTATOB 00yYaKIIMXcs o Gpusuke
OlLieHKa YCTHBIX OTBETOB 00YYaIOIINXCS

OneHka «5» CTaBUTCS B TOM cllydae, €CJIM Y4aluics MOKa3bIBA€T BEPHOE MOHMMaHUE (PU3NYECKOW CYIIHOCTH pPaccMaTpUBAEMbBIX
SIBJIEHUW Y 3aKOHOMEPHOCTEN, 3aKOHOB U TEOPHH, ITAET TOYHOE OINPEICIICHUE U UCTOJIKOBAHNE OCHOBHBIX MOHSATHI, 3aKOHOB, TEOPUH, a TAKKE
MpaBWIbHOE OMpe/eieHre PU3NYECKUX BEJIUYHUH, UX €IUHUI] U CIOCOO0B U3MEPEHHUS; IPABMIIBHO BHITIONHSAET YEPTEKHU, CXEMBI U TpaduKy;
CTPOUT OTBET MO COOCTBEHHOMY IUJIaHy, CONMPOBOXKAACT PacCKa3 HOBBIMHU MPUMEpaMH, yMEET MPUMEHUTh 3HAHUS B HOBOW CUTYallMU MPHU
BBITIOJTHEHUU TTPAKTUYECKUX 3aJaHHI; MOKET YCTAaHOBUTH CBSI3b MEXK]IY M3y4aeMbIM U paHee U3YYCHHBIM MaTepHalIOM MO Kypcy (QU3HKH, a
TaK)Ke ¢ MaTepUaJIoM, YCBOCHHBIM TP U3yYEHUU APYTUX MPEIMETOB.

OrneHka «4»- eciid OTBET YYEHHMKA YAOBIETBOPSAET OCHOBHBIM TPEOOBAHHUSIM K OTBETY Ha OIEHKY «5», HO JaH 0e3 MCIOJb30BaHUs
COOCTBEHHOTO IIJIaHA, HOBBIX MPUMEPOB, O€3 MPUMEHEHHUs 3HAHWW B HOBOUM cUTyalllH, 0e3 HCIOJIh30BAaHUS CBSI3EH C paHee M3yYEHHBIM
MaTepuajIoM U MaTepuajoM, YCBOSHHBIM MPU U3YYEHUU APYTUX MPEIMETOB; €CIIM YUAIIUNUCS TOMYCTHII OJHY OLIMOKY WM HE O0Jee IBYX
HEJ0OUYETOB U MOXKET UX UCIPABUTh CAMOCTOSATEILHO WM C HEOOJIBIIION MTOMOIIBI0 YUUTES.

Onenka «3» CTaBUTCSA, €CIIH YYAITUICS MPABUIILHO MOHUMAET (PU3UYECKYIO CYITHOCTh PACCMATPUBAEMbIX SBICHUI U 3aKOHOMEPHOCTEH,
HO B OTBETE HMMEIOTCS OTHEIbHBIE MPOOENbl B YCBOGHHWU BOMPOCOB Kypca (DU3WKH, HE MPEMSITCTBYIOUIUME MalbHEUIIEMY YCBOCHHIO
MPOrPaMMHOI0 MaTepHuaia; yMeeT IPUMEHSTh MOJTy4YeHHbIC 3HAHUS TIPU PEIICHUH MPOCTHIX 3a7a4 C UCMOJIb30BAHUEM TOTOBBIX (POPMYII, HO
3aTpyHSAETCS MPHU PEIICHUH 3a1a4, TPEOYIONUX mpeodpa3oBaHus HEKOTOPHIX (GOPMYIT; JOMYCTHI HE OoJiee OHON rpyOol OMMOKHN U ABYX
HeZ04YETOB, He OoJiee 0JIHOM rpy0oil 1 oAHON HerpyOol omnOKU, He Oosee IBYX-TpEX HErpyObIX OMIMOOK, OJJHOU HErpyOoil OMMOKH U TPEX
HEJI0OUETOB; IOMYCTUI YEThIPE WIH MSTh HEAOUETOB.

OreHKa «2» CTaBUTCS, €CJIM YUAIIUICs HE OBJIa/Ie]l OCHOBHBIMH 3HAHHUSIMU U YMEHUSIMU B COOTBETCTBHH C TPEOOBAHUSAMHU MPOTPAMMBI U
JOMYCTUIT OOJIbIIIE OMMOOK M HETOYETOB, YeM HEOOXOIUMO JIJISl OLICHKU «3».

Or1ieHKa MUCEMEHHBIX KOHTPOJIBHBIX PaboT

OneHka «5» cTaBUTCS 3a PabOTY, BBIIIOJIHEHHYIO MOJTHOCTBIO 0€3 OINOOK U HET0UETOB.

Omenka «4» cTaBUTCA 32 pabOTy, BHIMOJIHEHHYIO TOJHOCTBIO, HO MPH HAJMYUU B HEWl He Oojiee OAHON HErpyOOW OMMOKH M OJHOTO
HefouéTa, He OoJiee TPEX HeTOUYETOB.

Onenka «3» CTaBUTCA, €CJIM YUEHUK ITPABUIIBHO BBIIIOJHWI HE MeHee 2/3 Bcel paboThl WK AOIyCcTUI He Oojiee OAHOM Ipy0oil ommoKu
U IByX HEJJOUETOB, HE OoJiee OqHOM rpy0oil n 0HOM Herpy0oil omuOKy, He 6oJee TPEX HErpyOBIX OMMOOK, OJHON HETPYOOi OINOKY U TPEX
HEJI0YETOB, IIPU HAINYUU YETHIPEX-TISATU HENOUYETOB.



Omenka «2» CTaBUTCS, €CIIM YUCIIO OMIHOOK U HEJOYETOB MPEBBICUIIO HOPMY JJISl OIICHKH «3» WJIM MPaBUIBHO BBIMOJIHEHO MeHee 2/3
Bcel paboThI.
OreHka MpakTHYECKUX PaboT

Onenka «5» CTaBUTCS, €CJM y4Yalluiics BBITIOJIHAET paboTy B MOJHOM 00beMe ¢ COOJI0IeHneM HEeOOXOAUMOI MOCIIeI0BaTEIbHOCTH
MIPOBEJICHUS OIBITOB M M3MEPEHUI; CAMOCTOSITEIbHO U PallMOHAIIBHO MOHTHUPYET HEOOX0JAMMOE 000pYyIOBaHUE; BCE OMNBITHI IPOBOAUT B
YCIOBUSAX M PEKUMaxX, 00ECIEeUUBAIONINX IMOJYYSHHE MPABUIBHBIX PE3YJIbTATOB W BHIBOJOB; COONIIOAAET TPEOOBAHUS MPABUI TEXHUKHU
0€30MaCHOCTH; MPABWIBHO U aKKYpaTHO BBIMOJIHSET BCE 3aIUCH, TAOIUIIbI, PUCYHKH, YEPTEKHU, TpaKH; MPAaBUILHO BBIMOIHIET aHAIU3
MTOTPEIIHOCTEN.

Ornenka «4» CTaBUTCS, €CIIM BBITIOIHEHBI TPEOOBAHMSI K OIICHKE «5», HO OBLJIO JOIMYIIIEHO JBa-TPU HelI04ETa, HE OoJiee 0JIHOM HerpyOoit
OLIMOKHU ¥ OJJTHOTO HEI0YETA.

Onenka «3» cTaBUTCS, €cid paboTa BHINIOJHEHA HE MOJHOCTHIO, HO OOBEM BBIMOJIHEHHOW YacTH TAKOB, YTO MO3BOJISIET MOJYYHUTh
MPaBUIIBHBIN PE3YybTAT U BHIBOM; €CIIM B XOJI€ MPOBEICHHS ONbITA U U3MEPEHHs ObLTU TOMYIIEHbI OIIHMOKH.

Onenka «2» cTaBUTCS, €clid paboTa BBHINOJIHEHA HE MOJTHOCTHIO, U OOBEM BBINOJHEHHON 4YacTH pabOThl HE MO3BOJISIET CHENATh
MIPAaBUIIbHBIX BBIBOJIOB; €CIIU OIIBITHI, U3MEPEHHUSI, BBIUNCIICHNUS, HAOIIOACHNS TPON3BOAUINCH HEMTPABUIIBHO.

Bo Bcex cnyyasx olleHKa CHUKAeTCsl, €CJIM YYSHHUK He CO0JII0/1all MpaBuiia TEXHUKU O€30MacHOCTH.

[lepeuenp ommboK

['pyObie ommoKu:

1. He3nanue onpezeneHnii OCHOBHBIX MOHSTHI, 3aKOHOB, IIPAaBHJI, OCHOBHBIX MOJIOKEHUN TEOPHUH, POPMYJI, OOLIETPUHATHIX CUMBOJIOB
o0o3HaueHHs PU3NUECKUX BETUYHH, CAUHUI] H3MEPEHUSI.

2. HeymeHnue BbIIEINTH B OTBETE IJIABHOE.

3. Heymenue npuMeHsTh 3HaHUS JIJIs1 pelIeHus 3a71a4 U 00bsCHEHUs (PU3NUECKUX SBJICHUN.

4. HeymeHnue 9utath U CTPOUTH TpadUKH U TPUHIIUITHATLHBIE CXEMBI.

5. Heymenue moAroToBUTh K paboTe YCTaHOBKY WJIM JabOpaTOpHOE OOOpYyIOBaHUE, MPOBECTU OIbIT, HEOOXOJUMBIE PacUEThl, WU
MCIOJIb30BATh MOTYYEHHbIE JaHHBIE /IS BHIBOJOB.

6. HeOpexHoe OTHOIIEHKE K JTa0OpaTOPHOMY 000PYAOBAHUIO 1 H3MEPUTEIBHBIM MTPHOOpaM.

7. Heymenue omnpenenuTh NOoKa3aHUE U3MEPUTENBHOTO MPUOOpa.

8. Hapymenue TpeboBanuii npaBui 0€30MaCHOTO TpyAa MPU BHIMOIHEHUH SKCIIEPUMEHTA.



HerpyOsbie ommOku:

1. Herounoctu $hopmMyIupoBOK, ONMpPEACIICHUI, TOHITUH, 3aKOHOB, TEOPUM, BBI3BAHHBIC HEMOJHOTOW OXBaTa OCHOBHBIX MPHU3HAKOB
OTIpeIeNIIEMOr0 MOHSTHS, OIIMOKH, BhI3BAHHBIE HECOOIOIEHUEM YCIIOBUM MPOBEJCHUS OIbITa WM U3MEPEHUH.

2. OmubKyU B yCIOBHBIX 0003HAYEHHSIX HA MPUHIIUIHAIBHBIX CXeMaX, HETOUHOCTH YepTexkel, TpaduKoB, CXEM.

3. [Ipomyck miau HETOUYHOE HAIMMCAHNE HAMMEHOBAHHUM eTMHUI] (PU3UUYECKUX BEITUYMH.

4. HepanmoHansHBIM BBIOOp X012 pelIeHUs.

Henouértrl

1. HepannonanbpHbIe 3aiCH MPU BBIYUCICHUAX, HEPAIMOHAIBHBIC MPUEMBI B BBIYUCIICHUH, TPEOOPA30BAHUU U PEIICHUH 3a/a4.

2. ApudmMerndeckue OmuOKN B BBIYUCICHUSAX, €CII ATH OMIMOKHN rpy00 HE UCKAKAIOT pealbHOCTh MOJIYYEHHOT'O Pe3ybTaTa.

3. OTaenbHbIE NOTPEIIHOCTH B (POPMYIUPOBKE BOIPOCA HIIK OTBETA.

4. HeGpesxHOE BBITIOTHEHHE 3aIUCEl, UepTeke, cxeM, TpaduKoB.

5. Opdorpadudeckre v MyHKTYallHOHHBIE OIIHOKH.



