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Conep:xaHue padoueii MporpaMmbI

1. TlosicHuTeNbHAS 3aIHCKA.
2. ConeprkaHue yueOHOTO TIPEMETa (10 200am 00yyeHuUsl).
3. [Mnanupyembie 00pa3oBaTEIbHBIC PE3YIIBTATHI:

— JIm4HOCTHBIE PE3YBTATHI,
— MeranpenmeTHble pe3yabTaThl;
— IlpenmertHble pe3yabrarsl (no 200am 00yueHus).

4. Temarndeckoe/loypoyHOe IJIaHUPOBAHUE y4EOHOTO MpeIMeTa C ONpeesIeHUEM OCHOBHBIX BHJIOB
y4eOHOH eATeNbHOCTH, MIEKTPOHHBIX (IM(POBHIX) 00pa30BaTeNbHBIX PECYPCOB, BUIOB U (HOpM
KOHTPOJIS, ¢ YKa3aHMEM KOJMYECTBAa 4acoB, OTBOAMMBIX Ha OCBOCHHME Ka)JOH TEMBbI, pasjena
(asnemcs npunoscenuem k paboueil npocpamme, ymeepirHcoaemcs OmoenbHuiM JTOKATbHbIM AKIMOM
MAOY «COLL Ne 9y).
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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uKe Ha ypoBHE cpenHero obmero oOpa3oBaHusi pazpaboTaHa Ha OCHOBE
IIOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHON IPOrpamMMbl,
npeactaBieHHbx B ®I'OC COO, a Ttakxke ¢ yuérom (enepanbHOi pabodeit mporpaMmMbl BOCITUTAHUS
n Konnenuuu npenonaBanust ydeOHoro mpenmMera «Pu3uka» B 00pa30BaTENbHBIX OpPraHU3ALMUIX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

IIporpamma 1o ¢usuke omnpenenser o0sA3aTeIbLHOE MIPEIMETHOE COAEP)KaHUE, YCTAHABIMBAET
PEKOMEHAYEMYIO I0CIEA0BaTEIbHOCTh U3YYEHHUs] TEM U pa3fesioB Yy4eOHOro mnpeaMera ¢ y4éToM
MEXIIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
ocobeHHOCTel oOyuaronuxcs. [IporpamMMa mo ¢usuke Ma€T NMpeacTaBICHUE O MENAX, COACPKAHUH,
obmieit crpareruu OOyueHMs, BOCIHUTAHHS W Pa3BUTUSA OOYYAIOLIUXCA CpPEACTBaMHU Y4eOHOIo
npeamera «Pu3uKa» Ha yriayOoJIEHHOM ypOBHE.

Wzyuenne kypca (u3uKM yrayON€HHOTO ypOBHS IO3BOJISIET —pealin30oBaTh  3a/laud
npoeCCHOHATPHON OpUEHTALMM, HANpaBICHO Ha CO3JaHHE YCIOBUU U TIPOSBICHHS CBOUX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH KaXKAbIM 00YYaroLIMMCs, KOTOpble HEOOXOAUMBI
JUIs IPOJIOJDKEHUST 00pa30BaHusl B OpraHU3alUsaX NpoQecCHOHANbHOT0 00pa30BaHus M0 Pa3IMYHbIM
(U3NKO-TEXHUYECKUM U HHKCHEPHBIM CIICIIHATBHOCTSIM.

B nporpamMme 1o Qu3suKe onpeAensoTcs IUIAHUPYEMbIe pe3yJIbTaThl OCBOCHUS Kypca (GU3NKU
Ha YpOBHE CpeAHero ooOuiero oOpa3oBaHUsA: JIMYHOCTHBIC, METalpeAMETHbIE, NpeAMETHbIe (Ha
yrinyonéHHom ypoBHe). HayuHo-meromonorndyeckoif OCHOBOM st pa3paboTKu TpeOoBaHMH K
JUYHOCTHBIM, METAaNpeAMETHBIM U NPEIMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIHMX
nmporpaMMy no (¢u3MKe Ha YpOBHE CpeJHEero obmiero oOpa3oBaHUs Ha YIIIyOJEHHOM YpOBHE,
SIBJISICTCS CUCTEMHO-ESATEIbHOCTHBIHN MOIXO/.

IIporpamma no (pu3KKe BKIIOYAET:

IUTAaHUPYEMBIE PEe3yJIbTaThl OCBOEHUS Kypca (U3MKH Ha YriyOJEHHOM YpOBHE, B TOM UHCIIE
MIpeIMETHBIE PE3YJIbTAThI IO rojilaM 00yUEHUs;

cojepxkaHue yueoHoro npenmera «Du3nkay 1mo rojgaM o0ydeHusl.

ITporpamma no ¢u3uke UMeeT MPUMEPHBII XapakTep U MOXKET ObITh HCIIOJIb30BaHA YUUTEIAMU
(U3MKHU 1715 COCTABICHUS CBOUX pab0OYMX MPOrpaMM.

[IporpamMma no ¢u3ukKe HEe CKOBBIBAET TBOPYECKYIO MHUIMATHBY YUMUTEIEH U MpPENOCTaBISET
BO3MOXXHOCTH IS peau3aliy pa3IndHbIX METOAMYECKHUX IMOAXO0J0B K MpEenojaBaHrio GU3MKH Ha
yrIyOJaEHHOM YpOBHE IPH YCIOBUU COXPaHEHMsI 00513aTeIbHOM YacTu cCoep KaHus Kypca.

dusnka Kak Hayka 0 HambOosiee OOIIMX 3aKOHAX MPHUPOIbI, BBHICTYNAas B KayecTBE Y4eOHOIo
npenMera B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIaJ] B CHCTEMY 3HAaHUN 00 OKpYKaIOIEM MHDE.
IkoapHBIN KypC PU3UKH — CUCTEMOOOPA3YIOLIUI 1JIsl €CTECTBEHHO-HAYYHbBIX YUE€OHBIX MPEAMETOB,
MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB U SBJICHUH, M3y4aeMbIX XHMHEH,
Ouosiorueit, ¢usnueckoil reorpapueit u acrponomueit. lMcrnonb3oBaHue M aKTUBHOE NpPUMEHEHHE
(bu3NUeCKUX 3HAHUN ONpeAeNuIo XapakTep W OypHOe pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHUH B
cdepe dHEepPreTukH, TPaHCIOPTa, OCBOCHHSI KOCMOCA, MOJyUYE€HUsI HOBBIX MAaTE€PHAJIOB C 3a/laHHBIMU
cBolicTBaMH. V3ydeHue (U3MKUM BHOCHT OCHOBHOW BKJaX B (DOPMUPOBAHHE €CTECTBEHHO-HAYUHOM
KapTUHBI Mupa oOyuyaromierocsi, B (popMupoBaHHEe YMEHUN MPUMEHSTh HAYYHBIH METO]| MO3HAHHS
IIPU BBINOJIHEHUH UMU Y4E€OHBIX UCCIICAOBAHUM.

B ocHOBy kypca ¢u3uMKM Ha ypOBHE CPEIHETO OOIIero oOpa3oBaHUs IOJOXKEH DA UIEH,
KOTOPBIE MO’KHO PacCMaTpUBAaTh KaK MPUHIIUIIBI €TI0 IIOCTPOCHUSI.
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Hoesn yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBJISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepHal M3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHUYECKOW, TaK H
COBPEMEHHOW (PU3UKH.

Hoen cenepanuzayuu. B cooTBEeTCTBUU C Hel Marepuall Kypca (U3HKU O00bEIUHEH BOKPYT
¢busnueckux Teopuil. Bexymum B kypce siBisercs GopMUpOBaHUE MPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTEPUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanusanus NpPearonaracT MCIOIb30BaHUE T'yMaHHUTAPHOTO
MoTeHIrana (PU3NUYEeCKOH HAayKd, OCMBICICHUE CBSI3U Pa3BUTHs (DU3HKU C Pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOJIEeMaMHU.

Hoesn npuknaonoii nanpaenennocmu. Kypc Qusuku yriryOon€HHOTO ypOBHS IMPEAINOIAracT
3HaKOMCTBO C IIUPOKUM KPYT'OM TEXHHUECKUX U TEXHOJOTHUECKUX MPHUIIOKECHUN U3YUYECHHBIX TEOPHA
u 3akoHOB. Ilpu sTOM paccMmaTpuBarOTCs Ha YpPOBHE OOIIMX MPEICTaBICHUNW U COBPEMEHHBIE
TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTHUH.

Hoea »sKonozuzayuu peann3yercss TOCPEICTBOM BBEACHHUS DIIEMEHTOB COZICp)KaHUS,
MOCBAMIEHHBIX JKOJOTUYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke OOCYXACHHs MpoOJIeM PalMOHAIBHOTO MPUPOIONOIb30BAHUS U
9KOJIOTHUYECKOM 0€30MaCHOCTH.

OcBoeHnne conmep)kKaHusl MPOrpaMMbl 1O (DU3HMKE JODKHO OBITH MOCTPOCHO HA IMPHHIUIAX
CHCTEMHO-/ICATEIIbHOCTHOTO moaxoa. Jmst Gpu3uku peanus3anus STHUX MPUHLOUIOB Oazupyercs Ha
UCIIOJIb30BAHUU CaMOCTOSITENIbHOTO OJKCIIEpUMEHTa Kak I[IOCTOSHHO JIeHCTBYMOIIEro (akrtopa
yuebHoro mporecca. s yriayOon€HHOrO ypoBHS — 3TO CUCTEMA CaMOCTOSITEILHOIO YYEHUYECKOTO
OKCIEPUMEHTa, BKIIOYAIONIETO (POHTAIBHBIE YYCHWYECKHE OIBITHl TNPH H3YYEHHH HOBOTO
Matepuaia, JabopatopHble paboThl M paboThl MpakTukyma. [Ipm 3TOM BO3MOXHBI J1Ba crocoda
peanuzanuu GU3NYECKOro MpakTHUKyMa. B mepBoM ciydae mpakTUKyM IpoBOAUTCA MO0 B KoHIE 10
u 11 xiaccos, 1160 mocie MepBOro M BTOPOTO MOJYTOAMH B KaXKJIOM M3 3THX KiaccoB. Bropoii
CTOCO0 — 3TO MHTETpaNus padOT MPAKTUKyMa B CHCTEMY J1a0OPATOPHBIX pabOT, KOTOPBIE IPOBOISTCS
B TIporecce u3ydeHUs paszaena (temsl). llpm sTomM mox paboTamMu MpakTHKyMa ITOHHMAETCS
CaMOCTOSITENILHOE MCCIIEIOBAHNE, KOTOPOE MPOBOJIUTCS IO PYKOBOJCTBY CBEPHYTOr0, 0000IEHHOTO
BUJa O€3 MONIaroBoi HHCTPYKIIUH.

B mporpamMe mo ¢u3ukKe cucTeMa yYYEHHYECKOTO IKCIEPUMEHTa, JabopaTOpHBIX paboT u
MPaKTHKyMa TIPeICTaBICHa CIMHBIM TlepedyHeM. BhIOOp TeMaTWKH ISl TUX BUIOB YUYECHHUYECKUX
MPAKTUYECKHX pabOT OCYIIECTBISIETCS Y4YaCTHUKaMH O0pa3oBaTEIbHOIO Ipolecca HCXOAS U3
0COOEHHOCTEH MOYpOUHOro IUIAHUPOBaHMA M OCHalleHus KaObunHeta ¢usuku. Ilpm sTOoM
oOecrieunBaeTcsl OBJIaJeHHEe OOYJYarOIIMMHUCS YMEHHUSMH TIPOBOAHWTH TIPSMBIE ¥ KOCBEHHBIC
M3MEPEHUs1, HCCIIEIOBAHUS 3aBUCUMOCTEH (PH3MUECKUX BEIMYUH M IOCTAHOBKY OITBITOB TIO IMTPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yAENsSETCS PEUICHUI0 PACYETHBIX M KaueCTBEHHBIX 3amad. [Ipu stom st
pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/Ia4H C SBHO 3aJJaHHON M HESBHO 3aJJaHHON (PU3UIECKOM
MO/IEITBIO, TTO3BOJISIONINE TPUMEHSITh H3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3Jiena
Kypca, TaK U MHTETPHUPYSd NPUMEHEHHE 3HAHUM U3 pa3HBIX pa3fenoB. JJis KadecTBEHHBIX 3ajad
MIPUOPUTETOM SIBJISIFOTCS 3aJ]aHKs Ha OOBSICHEHUE/TIPEICKa3aHue MPOTeKaHUs PU3NICCKUX SBICHUN U
MPOIIECCOB B OKpYXKarolleld >KW3HHW, TpeOyronue BbhIOOpa (PU3HYECKOW MOAETH Il CUTYyalluu
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu ®I'OC COO k mMaTepHaaIbHO-TEXHUYECKOMY 00ECIIEUECHUIO
ydeOHoro mporecca Kypc Gpu3uku yriyoa€HHOro YpOBHSI Ha YPOBHE CpPEIHEro o0IIero oopa3oBaHus
JOJDKEH HM3y4daTbCsl B YCIOBUAX MPEIMETHOTO KaOwHeTa. B kaOuHere (GU3WKK JODKHO OBITh
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HE00X0ouMoOe J1abopaTopHOE 000PYyI0OBaHUE TSl BHITIOJHEHUS YKa3aHHBIX B IpOrpaMme 1o (pusuke
YUYCHHUYECKUX OIBITOB, JJAOOPAaTOPHBIX PAadOT W pabOT MpaKTUKyMa, a TaKXKe JAEMOHCTPALMOHHOE
obopynoBaHue.

JleMOHCTpalMOHHOEe  oOopynoBaHHe (OPMHUPYETCS B  COOTBETCTBUM C  IPUHLUIIOM
MUHUMAJIBHOM JIOCTaTOYHOCTH M OO€cleYMBaeT IIOCTAaHOBKY IIE€PEYMCIICHHBIX B MPOrpaMMme I0
¢u3nMKe KIIOYEBBIX JEMOHCTPAIMil ISl WCCIICAOBAHMS M3y4aeMbIX SIBICHHH M IPOLECCOB,
SMIUPUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHCHHA.

JIaGopaTtopHoe 00OpyAOBaHHUE A YUYCHHUYECKUX MPAKTHUECKUX paboT (opMHUpyeTcsl B BHJE
TEMaTUYECKHX KOMILJIEKTOB U 00€CIIeYnBAETCs B pacuéTe OJHOr0 KOMIUIEKTa Ha IBYX 00Yy4aroLUXCs.
TemaTnueckue KOMIUIEKTBI Ja0OpaTOpHOTO 000pyIOBaHMA JOJDKHBI OBITH MOCTPOCHBI HA
KOMIUIEKCHOM HCIOJIb30BAHUU AHAJOTOBBIX M IM(PPOBBIX NPHOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BUJIE LIU(POBBIX J1a00OpaTOpuil.

OCHOBHBIMU LIETSIMH U3Y4€HUS (PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCA:

(dbopMHpoBaHHE HMHTEpEca W CTPEMJICHHS OOYYAIOIUXCS K HAyYHOMY HM3YYCHHIO MPUPOIHI,
pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE  MPEJICTaBIEHUM O  HAydyHOM  MeTojAe MOo3HaHus U (opMupOBaHUE
HCCIIEI0BATEILCKOTO OTHOILEHUS K OKPY/KAIOLIUM SIBIICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3Y4YEHHS OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;

¢dopmMHupoBaHHE yMEHUI OOBSCHATH SBJIEHUS C HCIOJb30BaHUEM (PU3MUECKUX 3HAHUHA U
Hay4HBIX J0Ka3aTeIbCTB;

(dbopMHUpOBaHKE TIPEICTABICHUN O PO (HU3MKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH;

pa3BUTHE MPEICTaBIEHUH 0 BOZMOXKHBIX cdepax Oyayuiei npodeccuoHanbHOM e TeNTbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOATOTOBKA K AaJbHEHIIEMY 0OYYEHHUIO B 3TOM HaIPaBICHUU.

JIOCTIIKEHHE ITHX IIeJIei 00eCTIeYMBACTCS PEIICHNEM CIIeIYIOINX 3a/1a9 B TIPOIIECCEe U3YICHUS
Kypca GU3UKU Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus:

pUOOpeTeHNe CUCTEMBI 3HAaHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUsX,
BKJIIOYAsi MEXaHHUKY, MOJIEKYJSPHYIO (DU3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (PM3UKY M JIEMEHTHI
acTpopU3UKH;

dbopMHpoBaHHE YMEHHUI TNPUMEHSATh TEOPETUYECKHE 3HAHWS IS OOBSCHEHUS (U3NISCKHX
SIBJICHUI B IPUPOAE U JIJIsl IPUHATHUS MPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;

OCBOCGHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 33734 C SBHO 3a/JlaHHON (PU3MUECKOW MOJENbIO,
3a7a4, MOPa3yMEBAIOIINX CAMOCTOSTENIFHOE CO3/1aHue (PU3NIECKO MOJIeNTH, aIeKBaTHOW YCIIOBHSIM
3aJauu, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

MOHUMaHHe (U3UYECKUX OCHOB M MPUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIIFHOTO TIUIAHWPOBAHUS W TPOBEACHUS (HU3MIECKHX
OKCIIEPUMEHTOB, aHaIM3a W HWHTEPHpeTanud HWHPOPMALUHU, ONpPEACTCHHS JOCTOBEPHOCTH
MOJIyYEHHOTO pe3yibTara;

CO3JaHUE YCIOBUM Ul PAa3BUTUS YMEHUH IIPOEKTHO-MCCIIENOBATEIbCKON, TBOPYECKON
NESTEeNbHOCTH;

paszBuTHe UHTEpeca K chepam npodecCHOHATLHON ACSITEIPHOCTH, CBSI3aHHOM C (PU3HKOM.

B cootBerctBum ¢ tpedoBanusmMu ®I'OC COO yrnyOnéHHBIA ypOBEHb M3Y4EHHUS Yy4eOHOTO
npeamera «@u3nkay Ha YpOBHE cpenHero oOImero oOpa3oBaHMs BBIOMpAETCs O0y4aroIIUMUCH,
IUTAHUPYIOIIMMU MPOJIOJDKEHUE 00pa30BaHUs 1O CIELUATBHOCTAM (U3UKO-TEXHUYECKOTO IIPOQUIIS.
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ConepxaHue TaHHOM y4yeOHOM mHporpaMMbl peanu3yeT NPUHIMIBI M 3a7a4d OCHOBHOM
oOpasoBarenbHOM TporpaMmbl cpeaHero oomero odpaszoBanus MAQOY «COII Ne 9» ¢ yderom
porpamMm, BKIIIOUEHHBIX B €€ CTpYKTypy. Comeprkanne y4eOHOro MpeAMeTa MOXKET pean30BbIBATHCS
B pa3IMuHBIX hopMax, IPOBOJUMBIX, B TOM YHUCIIE, U BO BHEYPOUHOE BPEMSI.

Pabouast mporpamma MO3BOJIIET YYUTEIIO HCIOJIB30BaTh €€ KaK B YCIOBUAX TPATUIIMOHHOM
KJIACCHO-YPOYHOM CHCTEMbI, TaK U JUIsl JUCTAHIMOHHBIX (OPM M CaMOCTOSTEIBHOTO H3Y4EHHUS
npeaMera oOydJarolIMMUCS Pa3HBIX Y4EOHBIX BO3MOXKHOCTEH, HaXOASIIUXCS B Pa3HBIX JKU3HEHHBIX
CUTYaIUSIX [IPU HAJTMYUU HEOOXOAMMBIX TEXHHUECKHUX CPEICTB.

OrneHuBaHUE pE3yINbTAaTOB OCBOCHHS JaHHOW y4eOHOH mMporpamMMmbl OCYIIECTBISIETCS Ha
OCHOBE KOMILJIEKCA JOKYMEHTOB, PEINIAMEHTHUPYIOIIMX CUCTEMY OLIEHKH JOCTHKECHUS IIAaHUPYEMbIX
pesynbraroB ocBoenus OOIT COO MAQY "COLL Ne 9".

TemaTtnueckoe/IoypoyHOE IUJIAHUPOBAHUE YUYEOHBIX 3aHATHI OQopMIIIeTCs OTIEIbHBIM
JOKaJbHBIM akToM. OHO COAEP)KUT HAa3BaHUE TEM, Pa3/IEOB, BUbI yIEOHOU JEATEIHHOCTH, BHIIBI U
(hOpMBI KOHTPOJIA, ANIEKTPOHHBIE (IIU(POBBIE) 00pa3oBaTeIbHBIE PECYPCHI, 00bEM YaCOB.

Ha wusydyenne ¢usuku (yrayOnE€HHBIH ypOBEHb) Ha ypOBHE CpeIHEro oOIiero odpa3oBaHUs
orBoautcs 340 gacoB 10 kimacce — 170 waca (5 yacoB B Hemento), B 11 kiacce — 170 vaca (5 yacos B
HEJIEIIO).

[Ipennaraemslii B mporpamMMe no (u3HKe NepeyeHb JTadOopaTOPHBIX U MPAKTUYECKUX padboT
SIBJIIETCS PEKOMEHIOBAaHHBIM, YUUTEINb JIEIaeT BHIOOP MPOBEACHHUS JIA0OPATOPHBIX PabOT U OMBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEN 00yJaroIuXCsl.
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COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3znes 1. Hayunblii MeTOX MO3HAHUS NIPUPOAbI.

dusznka — ¢yHIaMeHTalbHAs Hayka O npupoae. HaydHblii MeToq MO3HAHUS W METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U TEOpHUsl B Ipoliecce MO3HaHWs MpHUpoabl. HaOmioneHue M SKCIEpUMEHT B
buzuke.

CrocoObl  u3MepeHus: (pU3MUECKUX BEIUYUH (AHAJIOTOBbIE U LHUQPOBBIE U3MEPHUTEIbHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYMKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BEIUUHUH (aOCONIOTHASI U OTHOCUTENbHAS).

MonenupoBanue (U3HUECKUX SBICHUN W MpoleccoB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPAOE TeNO, UiealbHasl KXUAKOCTb, UICAIBHBIN Ta3, TOYeuHbld 3apsa). ['umoresza. dusnyeckuit
3aKOH, I'PAaHULIbl €r0 IPUMEHUMOCTH. PU3nYecKas TEOpHUsl.

Ponp um mecro ¢usuku B (OpMHUPOBAHMM COBPEMEHHOM HAyyHOM KapTUHBI MHpa, B
MPAKTUYECKOU EATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

W3mepenue cuibl TOKa U HANPSKEHUS B IIENM IOCTOSIHHOI'O TOKA IMPU IMOMOIIY aHAJIOIOBbIX U
UG POBBIX H3MEPUTEIHHBIX TPUOOPOB.

3HakoMCcTBO ¢ Lu(ppoBoil nabopartopueit mo ¢usmuke. [Ipumepsl u3MepeHHs (HU3MUECKHX
BEJIMYMH TP TOMOIIY KOMIIBIOTEPHBIX JATUYUKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe 1BrkeHre. OTHOCUTEIBbHOCTh MEXAaHUYECKOTO IBHKEHUS. CUCTEMa OTCUETA.

IIpsimast u oOpaTHas 3aa4l MEXaHUKH.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro IMpOEKIMM Ha OCH CHCTEMbl KOOpPAMHAT.
Tpaexropus.

Ilepemermienne, CKOpoCTh (CpeiHsAs CKOPOCTb, MIHOBEHHAsi CKOPOCTb) U YCKOpEHHE
MaTEpHUaIbHOW TOYKH, MX IMPOEKIMM HAa OCHU CUCTEMBI KoopauHaT. CIOXEHHE NEpEeMEIICHUNH U
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M PpPaBHOYCKOPEHHOE MPSMOJUHEHMHOE IBMKEHHE. 3aBUCHUMOCTh KOOPIWHAT,
CKOPOCTH, YCKOPEHHUS U IYTH MaTepHalbHOW TOYKH OT BPEMEHHU U UX IPpaUKH.

CBobosHOe majieHne. YCKOpeHHe CBOOOAHOTO majeHus. J[BukeHue Tesa, OpOIIEHHOTO MOJ
YIJIOM K TOPU30HTY. 3aBHUCHUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHMsI MaTepuaIbHOW TOYKU OT
BPEMEHH U UX TpaUKH.

KpuBonuueliHoe aBuxeHue. [[BHkeHHE MaTepHaabHOW TOYKU IO OKPYKHOCTH. YTJOBas U
JIUHeWHas ckopocTh. llepuog u wactota oOpamienus. LleHTpocTpeMuTenbHOEe (HOPMAbHOE),
KacarenbHOe (TaHMeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepHaIbHON TOUKH.

TexHuyeckue ycTpoilcTBa M TEXHOJIOTMYECKHE MPOIIECCHI: CIIUIOMETp, ABHUKEHHE CHApSJIOB,
LEMHbIE, IecTepEHYAThIC M peMEHHBIE TIepe1adr, CKOPOCTHBIE JIN(THI.

Jemoncmpayuu.

Mopenb cucteMbl OTCUETA, WIUTFOCTPALINS KUHEMATHUECKUX XapaKTEPUCTUK JBUKEHUS.

CrocoOsnl KCCIIEIOBAHUS IBKEHU.

Nnmroctpanus npeaenbHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeobpazoBanue ABUKECHHM ¢ UCTIOTB30BAHUEM MEXAHU3MOB.
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[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmotenue ABMKeHUs Tela, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTATBHO.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

[IpeobOpazoBanme yriioBOi CKOPOCTH B PEIYyKTOPE.

CpaBHeHHE MYyTEW, TPACKTOPUH, CKOPOCTEH JBMXKEHHUS OJHOIO U TOTO K€ TeJla B Pa3HbIX
CUCTEMax OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopusie padomot, nPAKMUKYM.

N3ydyeHue HepaBHOMEPHOTO JBHXKEHUS C 1I€JIbIO ONPEAEICHNS MTHOBEHHOM CKOPOCTH.

N3Mepenne ycKopeHHUs: TIpU MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBM)KEHUU IO HAKJIOHHOM
ILIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUYKEHHH.

N3mepenue yckopeHuss cBOOOIHOTO MajeHHs (PEKOMEHIOBAHO HCIIONb30BaHHE IUGPOBOI
1ab0paTOpUH).

W3ydyeHue nBukeHUs Tena, OpPOLIEHHOrO TOPU30HTANbHO. [IpoBepka rumoTe3bl O MPSIMOMN
MPONOPIMOHATIBHON 3aBUCUMOCTH MEXK/Yy JAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJa.

N3yuenue nBuxkeHUs Teaa N0 OKPYKHOCTU € TOCTOSTHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMMOCTH TIEpHOJA OOpamIeHuss KOHMYECKOr0 MAasTHHKAa OT €ro
MapaMeTpoB.

Tema 2. lunamuxa.

IlepBbiii 3akoH HproToHa. MHepumanbHble cHCTEMBI OTCuU€ra. [I[pMHIMO OTHOCUTEIBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETa (ONIpeIeTICHUE, TPUMEPHI).

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil.

Bropoii 3akoH HeroTOHA 1151 MaTepHAIBHON TOYKH.

Tperuii 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHsI. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON M MHEPTHOW MacChI.

Cuia TspKecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOTHOTO IMAJIEHUS OT BBICOTHI HAJ] TOBEPXHOCTHIO
IJIAHETHl M OT TeorpapuuecKol MHUpPOTHL. J[BI)KeHHE HEOECHBIX TE€N W MX CIIYTHHUKOB. 3aKOHBI
Kenunepa. IlepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKYIIErocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe Tperue. Cuna TpeHUs! CKOJIbXKEHUS U criia TpeHus nokosi. Koaddumment
Tpenus. Cwiia CONMPOTUBIECHUS TPU JBUKEHUU Tella B KUIKOCTH WM rasze, €€ 3aBHCUMOCTH OT
CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHUS.

Hasnenue. 'mapocraruueckoe gasienue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOIIIUITHUKA, JIBUKECHHUE
HWCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmtoienne ABMKEHUS TNl B MHEPIHATBHBIX M HEMHEPIHAIBHBIX CHCTEMax OTCYETA.

[IpuHIUIT OTHOCUTEBHOCTH.

Kayenne nByX IWIMHAPOB WJIM IIAPOB Pa3HOM MacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHME paBHOACHCTBYIOLIEH MPUIIOKEHHBIX K TEIIy CHJI C MPOU3BEACHUEM MAacChl Tela Ha
€ro YCKOpEHHME B UHEPIIMATBHON CUCTEME OTCUETA.

PaBeHCTBO CuI1, BOBHHKAIONIUX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3mepenne mace 1o B3anMoOIEVCTBHIO.

HesecomocTs.

Bec Tena nmpu ycKkOpeHHOM MOIBEME U aJCHUU.
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LenTpobexHble MEXaHU3MBI.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomul, npakmuxym.

N3mepenue paBHOACHCTBYIONIEH CUJI TPU ABMXKEHUU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumnoTe3sl 0 HE3aBUCUMOCTH BPEMEHHU JIBHKEHHUS OpycKa 10 HAKJIOHHOM IIOCKOCTH
Ha 33JJaHHOE€ PACCTOSIHUE OT €T0 MACCHhI.

HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HMKAIOUIMX B HPY)KMHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

N3ydenue nBuKEHHS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKuil OJI0K.

N3mepenne koddduimenta TpeHUs Mo BEIMYUHE YTIOBOro KOX(P(UIMEHTa 3aBUCHUMOCTH
FTP(N)'

UccnenoBanue nBuxkeHHs] OpycKa MO HAKJIOHHOM MJIOCKOCTH € MepeMEHHBIM KO3 GUITUEHTOM
TpEHUS.

W3ydenue nBuKeHUs rpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comtotHo TBEpHoe Tenmo. llocTymarenbHoe M BpallaTelbHOE IBUXKEHHE TBEPIOrO Tela.
MoOMEHT cuiibl OTHOCUTENBHO oOcu BpaieHus. [lmedo cunbl. CrioxkeHue Cuil, TPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TEIIA.

YcToliunBoe, HeyCTOUrBOE, 0e3pa3TUYHOEe paBHOBECHE.

TexHnyeckue ycTpolcTBa M TEXHOJIOIMYECKHE MPOLECCHI: KPOHIUTENHH, CTPOUTENBHBIN KpaH,
peléryarble KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

Hccnenoanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALICHUSI.

KoHcTpynpoBanue KpOHIITEWHOB U pacy€T CUJI YIIPYTOCTH.

N3y4yeHne ycTONYMBOCTH TBEPIOTO TEJIA, UMEIOLIETO IUIOLIAlb OMOPBHI.

Tema 4. 3axonvl coxpanenus ¢ MexaHuxe.

Nmnynee MarepuanbHOM TOYKM, CHCTEMBl MaTepUalbHBIX To4eK. LleHTp Macc cucteMbl
MaTepUaIbHBIX TOYEK. TeopeMa o JBUKEHUH LIEHTpa Macc.

WMnynibe cuilbl M U3MEHEHHME HMITYJIbCA TENA.

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABIKEHIE.

MowmeHT umnyabca MaTepuanbHOW TOukU. IIpencraBienne o cOXxpaHEHUM MOMEHTA UMITYJIbCa
B LICHTPAJIbHBIX MOJISX.

PaGora cuinbl Ha MaoM U Ha KOHEUYHOM IiepeMelieHny. ['paguueckoe mpeacraBieHe paboThl
CHJIBI.

MOIHOCTD CHIIBL.

Kunernueckass »Hepruss MaTepuUalbHOM ToukHu. Teopema 00 HM3MEHEHWU KHUHETHUYECKOU
SHEPTUH MATEPUATIBbHON TOUKH.

[lorenumaneHple W HemoTeHUManbHble cuibl. [loTeHumanbHas sHeprus. IloTeHnmanbHas
SHEeprus ymnpyro neGOopMHpPOBAHHOW MpyXuHBL [loTeHIManpHast SHEPrusi Teaa B OJHOPOIHOM
IpaBUTALlMOHHOM MoJie. [loTeHIanpHas sHeprus Tejaa B rpaBUTAllMOHHOM I10J1€ OJHOPOJHOIO I1apa
(BHYTpH U BHE 11apa). Bropast kocMuyeckasi CKOpoCTb. TpeTbsi KOCMUYECKasi CKOPOCTb.
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CBs13b pabOThl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHHUEM MEXaHHMYECKON SHEPrUu CUCTEMBI Tell.
3aKOH COXpaHEHUSI MEXaHUYECKON PHEPTHUM.

Yupyrue u Heynpyrue CTOJIKHOBEHMSL.

VYpaBHenue bepHymin Uil MI€anbHOM JKUIKOCTU KaK CIEJACTBHE 3aKOHA COXPAHEHMS
MEXaHUYECKON IHEPTHUU.

TexHnyeckue ycTpoHCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIBHKEHUE PAKET, BOAOMET, KOMEP,
NPY>KUHHBIA HCTOJIET, THPOCKOI, (PUTYpHOE KaTaHUE HAa KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

N3mepenne MOIHOCTH CUIIBL.

W3meneHue sHeprun Teja Mpu COBEPIIEHUU PaOOTHI.

B3anMHble npeBpallieHuss KUHETUYECKOW M MOTEHLMAIBbHOW 3HEPrui MpU JEHCTBUU Ha TEIO
CHJIBI TSDKECTHU U CUJIBI YIIPYTOCTH.

CoxpaHeHue d3Hepruu npu cBOOOAHOM aICHUU.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

N3mepenne nmnyibca Teaa o TOpMO3HOMY IYTH.

N3mepenue cuiipl TArM, CKOPOCTU MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJNA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCA IPU YIPYTOM B3aUMOJECHCTBUU.

N3Mmepenne KHHETUYECKON SHEPTUHU TeNa IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS MOTEHIIMAIbHOM HEPTUU NPY>KUHBI C pabOTON CUJIIBI TPEHUS.

Omnpenenenre pabOThl CHIIbI TPEHUS MPU ABMXKEHUU TeJla IO HAKJIOHHOM IJIOCKOCTH.

Pa3nea 3. MosekynspHas ¢pu3uKa ¥ TEPMOIHUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopul.

OcHOBHbIE TIOJNOXKEHHSI MOJIEKYJsipHO-KuHeTHueckoi teopun (MKT), wux omnbiTHOE
obocuoBanue. luddysus. bpoyHoBckoe nBmkeHune. XapakTep ABHKEHUS U B3aUMOACHCTBUS YaCTHUIL
BeriecTBa. Mojienu CTpOeHHUs Ia30B, )KUIKOCTEH 1 TBEPIBIX Tl U 00BbsCHEHHE CBOWCTB BEILlECTBA Ha
OCHOBE 3THX Mojeneld. Macca u pa3mepsl Monekyn (atomoB). KonndectBo BemectBa. [locrostHHas
ABorajpo.

TennoBoe paBHoBecue. TemmnepaTrypa u ciocoOsl €€ n3mepenus. [llkana remmepatyp Llenbcusi.

Mognens uaeanbHOro rasa B MOJEKYJISIPHO-KMHETUYECKOM TEOPHM: YaCTHIBI ra3a JBHXKYTCS
Xa0TUYECKU U HE B3aUMOAECUCTBYIOT APYT C IPYTOM.

l"azoBbie 3akoHBI. YpaBHeHHEe MeHneneeBa—Knanelipona. AOGcomoTHas TemriepaTypa (Ikana
temniepatyp KensBuna). 3akon JlanmproHa. M3omporiecchl B HUACATHPHOM Ta3e C TMOCTOSHHBIM
KOJINYECTBOM BellecTBa. [ padudeckoe npencrapieHne H30MpOIIECCOB: H30TepMa, H30X0pa, U300apa.

CBs13p MEX]ly JaBICHMEM U CPEOHEN KMHETHUYECKOH JHEprued MoCTyNaTelbHOIO TEIIOBOIO
JBUKEHMSI MOJIEKYJ HJ€aJbHOro raza (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHUHETUYECKOW TEOpUU
WJICaTHFHOTO Ta3a).

CBs3b aOCONIOTHON TemIepaTypbl TEPMOJAUHAMHYECKOW CUCTEMBI CO CpeIHEH KUHETHYEeCKOH
SHEPIUeH MOCTYNAaTEeIBHOrO TEIUIOBOTO ABUKEHUS €€ YaCTHLI.

TexHuyeckue ycTpoHCTBA U TEXHOJIOTUYECKUE MPOIECCHI: TEPMOMETP, OApOMETp, MOTyUCHHE
HaHOMAaTepHUaJoB.

Jemoncmpayuu.

Mognenu 1BUKEHUS 4acTUll BEIIECTBA.

Monens OpOyHOBCKOTO JTBUKEHHUSI.
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Buneoponuk ¢ 3anuceio peabHOro OpOYHOBCKOTO JIBUYKEHUSI.

Huddyszus sxuarocteit.

Mogens onbita LlTepHa.

[IputsxeHne MOJEKyIL.

Monenu KpUCTaNIMYECKUX PEIIETOK.

Habntonenue u ncciiegoBaHue H30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue mpoiiecca yCTaHOBJICHUS TEIJIOBOIO PAaBHOBECUS MpPH TEIUIOOOMEHE MEXIy
ropsiueil ¥ X0JIOAHOM BOJOM.

W3yuenne WM30TEPMHUYECKOrO Tporecca (PEKOMEHJOBAHO HCHOJIb30BaHUE HUPPOBOH
naboparopun).

N3ydenne n30XopHOro mporecca.

N3ydenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuyeckas (T/]) cucrema. 3ajmaHue BHEIIHUX YCIOBHM JJISi TEPMOJAMHAMUYECKOM
cucteMmbl. BHemHue u BHyTpeHHHE mapameTpsl. [lapameTpsl TepMOAMHAMHYECKON CHCTEMBI Kak
CpeIHUE 3HAUECHUS BEJIMYHH, ONUCHIBAIOUINX €€ COCTOSIHE Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hawano tepmoanHamuku. CaMONpOM3BOJIbHAS peaKcanus TEpMOJIMHAMUYECKOU
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenp naeanpHOro ra3a B TEpMOJMHAMUKE — CUCTEMA YPAaBHEHUN: ypaBHEHUEe MeHeneeBa—
Kianeiipona u BbIpak€HHME JUIsl BHYTPEHHEH OSHEpPruM. YCJIOBUS NPUMEHMMOCTH 3TOW MOJEIN:
HU3Kas KOHLIEHTpAllMs YacTUll, BBICOKHE TEMIIEpaTypbl. BelpakeHue ajii BHYTPEHHEH HSHEpruu
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.

KBa3ucratnueckne u HECTATUYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoAMHaMUKe. Boruncienue paboTsl o rpaduky npoiecca Ha pV-
uarpamme.

Tennonepenaya kak crnocod U3MEHEHUs] BHYTPEHHEH SHEpruy TepPMOJUHAMUYECKONH CHCTEMBI
6e3 coBepiieHus: paboTsl. KoHBeK1MS, TEIIIONPOBOJHOCTD, U3TyUEHHUE.

KonnuectBo temnorel. TermnoémMkocTs Tena. Y aenbHas U MOJsipHasl TEIJIOEMKOCTH BEILIECTBA.
VYpaBHenue Maiiepa. YaenbHas TemioTa CropaHusi TomuiMBa. Pacdy€r koimdyecTBa TEIJIOTHI MPHU
tertonepenayde. [lonstue o6 aguabaTHOM mporiecce.

[TepBriii 3ak0H TepMOAUHAMUKU. BHyTpeHHsst sHeprusi. KonudecTBo TerioTel U paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEHN dHEPTruu TEPMOAUHAMUYECKONU CUCTEMBI.

Bropoii 3akoH TepMOJIMHAMUKHU ISl PABHOBECHBIX IMPOLIECCOB: Yepe3 3aJaHHOE PaBHOBECHOE
COCTOSIHUE TEPMOJUHAMHUYECKONH CHUCTEMbl MPOXOAUT €AMHCTBEHHas aauabaTta. AOCOIIOTHas
TeEMIEpaTypa.

Bropoii 3akoH TepMOAMHAMHKHU [Jii HEPaBHOBECHBIX IPOIIECCOB: HEBO3MOXKHO MeEpenaTh
TEIUIOTY OT OoJyiee XOJOAHOTO Tela K Oojee Harperomy 0e3 kommeHcaruu (Kmaysmyc).
HeoOpaTUMOCTh MPUPOTHBIX MTPOLIECCOB.

[Ipunnune! aeiictBus Ternossix MamuH. KIT/.

Maxkcumansnoe 3HaueHue KII1. [{ukn Kapno.

DKOJIOTHYECKHE AacleKThl HCIOJIb30BAHUS TEIJIOBBIX JABHUrareneil. TernoBoe 3arps3HEeHHe
OKpY>KarollEeu Cpeibl.

TexHnyeckue yCTpPONHCTBA M TEXHOJOTMYECKHE IIPOLECCHI: XOJOIMUIBHHUK, KOHAMULIMOHED,
IU3eIbHBIA U KapOIOpaTOpHbIN ABUTATENH, TapoBasi TYpOUHA, MOJIyYeHUE CBEPXHU3KUX TeMIIepaTyp,
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YTWIM3aLHsl  «TEIUIOBBIX» OTXOAOB C MCIHOJIB30BAHMEM TEIUIOBOIO HAacoca, YTHIM3alus
OMOOPraHNYECKOTO TOILIMBA JIJIsl BRIPAOOTKH «TETLIOBOWY H AJICKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue TemnepaTypsl IpU aInadaTHuECKOM PaCIIMpPEHUH.

Bo3aymHoe oruuso.

CpaBHeHME YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHNS BHYTPEHHEN S3HEPTHH.

HccnenoBanue aquabaTHoro mporecca.

KomMmnbrorepHbie MOJENH TEIUIOBBIX JIBUTaTENCH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnepoBanue npouecca OCThIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOro mporecca.

N3yuenne B3aMMOCBSI3M DSHEPTUU  MEKMOJICKYJISPHOTO B3aUMOJEHCTBUS U TEMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpezammnvie cocmoanusn eeuwiecmea. Pazoevie nepexooul.

[TapooOpa3zoBanue u KoHAeHcauus. FcmapeHue U KulleHWe. YAenbHas  TeIUIoTa
napooOpa3oBaHMs.

Haceimennsie u HeHachllieHHbIE Mapbl. KauecTBeHHas: 3aBUCUMOCTD TUIOTHOCTH U JaBJICHUS
HACBILIEHHOTO Tapa OT TEMIEepaTypbl, HUX HE3aBUCUMOCTh OT 00BEMA HACHIIIEHHOTO Mapa.
3aBHUCHMOCTb TEMIIEPATypPbl KUIIEHUSI OT JaBJICHUS B KUIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnuyeckue u amopdHbie Tela. AHM3OTPONUS CBOWMCTB KPHUCTAJLIOB.
[1naBnenue u KpucTauM3anys. Y aenbHas TeroTa miasienus. CyonuMarus.

Hedopmarun TBEpaoro tena. Pactsokenue u cxarue. Casur. Moayns FOura. Ipenen ynpyrux
nedopmariuii.

TeroBoe pacHIMpeHHE >KUIKOCTeH W TBEPIBIX TeN, OOBEMHOE W JIMHEHHOE paclIiupeHue.
AHTapMOHH3M TETJIOBBIX KOJEOaHWU YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIUPEHHS Tel
(Ha KQaUECTBEHHOM YpPOBHE).

[IpeoOpa3oBanue sHEprUM B Pa3oBbIX MEepexoax.

VYpaBHeHHE TEIJIOBOTO OaaHca.

[ToBepxHOoCcTHOE HaTspKeHHE. Kod(pUIMEHT MNOBEPXHOCTHOrO HaTshkeHHUs. KanmuspHbie
siBJeHus. J{aBieHue 1o MCKpUBIEHHON IOBEPXHOCTHIO KUJIKOCTH. Popmyrna Jlanmnaca.

TexHn4eckue ycTporcTBa U TEXHOJOTUYECKHUE MPOIECCHI: KUIKUE KPUCTAIIIBI, COBPEMEHHBIC
MaTepHuabl.

Jemoncmpayuu.

TeruoBoe paciupeHue.

CBolicTBa HaCBIIEHHBIX TapOB.

Kunenne. Kunenue npu mnoHW>KEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TIEHKAMH.

CmaunBanue.

Kanumnsapueie sBnenus.

Mopaenu HEHLIOTOHOBCKOHM KUJIKOCTH.

CriocoObl U3MepeHUs BIaXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BEILIECTBA.
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Buaer nedopmanmii.

Habmonenue mansix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3ydeHue 3akOHOMEPHOCTEN UCTIapEHUST )KUIKOCTEH.

N3mepenue yaenbHOU TEIIOTHI IIJIaBACHUS JIbJA.

N3yuyeHne CBOMCTB HACHIICHHBIX I1APOB.

W3mepenne abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OIICHKAa MAcChI MIapOB B TIOMEIIECHUH.

N3mepenue ko3 uirieHTa moBepXHOCTHOTO HATSYKEHUSI.

N3amepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JeOpMalliid PE3WHOBOTO 00pasla OT MPHUJIIOKEHHOH K HeMy
CHJIBI.

Pa3znen 4. diekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauus Tea U €€ NpOsABICHUS. DJIEKTPUUECKUMl 3apsan. J[Ba Buaa 3IEKTPUUECKHUX
3apsnoB. [IpoBOJHUKY, AMAIEKTPUKU U TOJYNPOBOJHUKU. DJIEMEHTAPHBIA AIEKTPUUYECKUN 3aps.
3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsija.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

Onextpuueckoe nojie. Ero aelictBrue Ha 31€KTpUUECKHE 3apsi/bl.

Hanpsokéanocts  anexktpuyeckoro nois. [IpoOnbiit  3apsn. Jlunum — HanpsxEéHHOCTH
3IEKTPUYECKOTO 10J1A. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMaTPHOCTD BJIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh NOTEHLMAIOB M HaNpPsDKEHUE.
[loTeHunanpHas SHEpPrus 3apsaa B AEKTpoCTaTHUecKoM Imoiie. [loTeHnman aeKTpocTaTuyecKoro
noJig. CBsI3b HANPsDKEHHOCTH MOJSL M Pa3HOCTH MOTEHIUANOB Ul 3JIEKTPOCTATHUECKOTo Mojis (Kak
OJTHOPOJIHOT'O, TaK U HEOJHOPOJIHOTO).

[TpyHIMI Cynepno3uIUK dJIEKTPUUECKUX MOTIEH.

[Tone Toueunoro 3apsina. Ilonme paBHOMepHO 3apsbkeHHOM cdepbl. [lone paBHOMeEpHO
3apsOKEHHOTO0 TI0 00BEMY miapa. [losie paBHOMEPHO 3apsiKEHHOW OECKOHEYHOM TuT0cKOoCTH. KapTHHBI
JIMHUI HANPSHKEHHOCTH OTUX IOJIEH U SKBUIIOTEHLUAIBHBIX IOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IT0JIE. Y CIIOBHE PABHOBECHS 3apsII0B.

JIMBIIEKTPUKHU B DJIEKTPOCTaTUUECKOM ToJie. J{nanekTpruyeckas HpOHUIIAeMOCTh BEIIECTBA.

Konpaencarop. DneKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD MNIOCKOTO KOHIEHCATOPA.

[TapannensHoe coennHEHNE KOHAEHCAaTOPOB. [locnenoBaTenbHOE COENMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

JIBrbKeHUE 3apsKEHHOW YaCTHUIIbI B OJTHOPOJTHOM JJIEKTPUUECKOM T0JIE.

TexHuyeckue ycTpoHCTBa U TEXHOJOTMYECKHE IMPOLIECCHI: 3JEKTPOCKOI, 3IIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3alUTa, 3a3eMIIEHHE 3JIEKTPOIprOOpOB, KOHJIEHCATOpHI, TeHepaTop Ban 1e
I'paada.

Hemoncmpayuu.

Y CTpoUCTBO U MPUHIUIT ACUCTBUS AIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apsyKEHHBIX IIAPHKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopenb snekTpocTaTiudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHMKY B AIEKTPUUECKOM IOJIE.

DnexTpocTaTHuecKas 3aluTa.

Y CTpoUCTBO U IEHCTBUE KOHIEHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.
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3aBUCHMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOMIAAW IJIACTUH, PACCTOSHUS
MEX1Y HUIMH U JU3JIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus EeKTPUYECKOTO M0JIsl 3apsyKEHHOTO0 KOHEHCATOPA.

3apsiika ¥ pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

OneHka cul B3aMMOJEHCTBUS 3apsKEHHBIX Tell.

HaGnronenne mpeBpalieHusi SHEPrHM 3apsHKEHHOTO KOHAEGHCATOpa B SHEPIHI0 U3IY4EHUS
CBETOAMO/1A.

N3yuenune nmpoTrekaHus TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIIMANIOB (HAMPSHKEHUS) MPU TOCIEIOBATEIILHOM COSAMHEHUN
KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmosannwlit 3.1eKmpudeckKuil mox.

Cuia Toka. [TocTosHHBIN TOK.

VYcnoBus cylecTBOBaHUS OCTOSHHOIO AJIeKTpudeckoro Toka. crounuku toka. Hanmpsokenue
UuldJICE.

3akon Oma 11 y4acTKa Lenu.

DNEeKTPUUECKOE CONPOTUBIIEHUE. 3aBUCHMOCTb COIIPOTUBIIEHUS OJHOPOAHOIO IPOBOJHUKA OT
€ro JIMHBI U TUIOIIAIU [OIIEPEYHOro CeYeHUs. Y IeIbHOE COIIPOTUBIICHUE BELIECTBA.

[locnenoBarenpHOEe, NapajsiebHOE, CMEIIAHHOE COEJUHEHHUE IPOBOJAHHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTpuueckux nene. Ilpasuna Kupxroda.

Pabora anexkrpuyeckoro Toka. 3akoH Jxoyns—Jlenna.

MoIHOCTb 31EKTPUYECKOT0 TOKa. TernoBasi MOLUTHOCTD, BbIIEsieMasi Ha Pe3UCTOope.

OJIC u BHyTpeHHEE CONPOTUBIIEHHE MCTOYHMKA TOKA. 3akoH OMa Juis MOJHOM (3aMKHYTOM)
NEKTPUYECKON Lienu. MOIHOCTh HCTOYHMKA TOKa. KopoTkoe 3aMbIkaHue.

Konzaencarop B 1ienu nocTOSIHHOTO TOKa.

TexHnuyeckue ycTpoHCTBAa M TEXHOJOTMYECKUE MPOLIECCHI: aMIIEpMETpP, BOJIBTMETpP, pEoCTar,
CYETUHK DJIEKTPUUECKOU DHEPTHH.

Jemoncmpayuu.

W3mepenue cuibl TOKa U HANIPSIKEHMUSL.

HccnenoBanmne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS JUIsl PE3UCTOpPa, JIaMITbl HaKaIuBaHUS
U CBETOJINO/IA.

3aBUCUMOCTb  CONPOTHBIICHHUS LWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MOTIEPEYHOr0 CEUYEHHUs U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COMPOTHUBIICHUS ITPU MTOCTOSSHHOM HaIPSHKEHUU.

IIpsmoe wusmepenne OJIC. KopoTkoe 3aMbIKaHUE TallbBAHWYECKOTO JJIEMEHTa M OICHKA
BHYTPEHHETO COIIPOTUBIIEHUS.

Crnioco0OsI coenHeHust ICTOYHUKOB Toka, DJ1C Garapeil.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEXIY IMOJIOCAMH HCTOYHHMKA TOKA OT CHUJIBI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue CMEMIaHHOTO COEIMHEHHUSI PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS IS JIaMIIbl HaKaJIUBaHMSL.

YBenuueHue npeaesna n3MepeHus aMmrnepMeTpa (BoJbTMETPA).

N3amepenne 3/IC u BHYTPEHHETO CONPOTUBIICHHS] ICTOYHUKA TOKA.
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Uccnenosanue 3aBucumoct DJIC rajibBaHMYECKOrO0 3JEMEHTa OT BPEMEHHM NMPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH NMOTEHLMAIOB MEXAY IOJIOCAMM HCTOYHUKA TOKA OT CHUJIbI TOKA B
LeIH.

HccnenoBanue 3aBUCUMOCTH IIOJIE3HON MOLTHOCTY MCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunwix cpeoax.

OnexTpuyueckas IPOBOAMMOCTh PA3IMYHBIX BELIECTB. DJIEKTPOHHAs IMPOBOAMMOCTbH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TeMIleparypsl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonHuku. CoOCTBEHHAss U MPUMECHAs! MIPOBOAUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA
p—n-niepexona. [lomynpoBOAHUKOBEIE TPUOOPHI.

ONEKTPUYECKU TOK B DIIEKTPOJUTAX. OJIEKTPOJMTUYECKAS IUCCOLMALUA. JIEKTPOJIH3.
3axonbl Dapanes U1 2IEKTPOIN3a.

OnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIA U HECAMOCTOSATENbHBIN pa3psia. Pa3nuunbie
THIIBI CAMOCTOATENIBHOIO pa3psanaa. Monnus. [1nazma.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE NPUMEHEHHUE: ra30pa3psiAHbIe JaMIIbl, JJIEKTPOHHO-
aydyeBas TpyOKa, MOJYNPOBOJAHUKOBBIE MPHUOOPBI: JHOJ, TPaH3UCTOP, (OTOAMOJ, CBETOAUOL,
rajJbBaHMKa, paQUHUPOBAHNE ME/IH, BHITUIABKA ATIOMUHHUS, JICKTPOHHAS MUKPOCKOTIHS.

Jemoncmpayuu.

3aBHCHUMOCTb COIIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbl a5ekTpoauza Dapazes.

HckpoBoii pa3psaa 1 IpOBOAUMOCTb BO3yXa.

CpaBHEHHNE IPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSIS NPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKmuxym.

Hab6mronenue anexrpoinusa.

W3mepenue 3aps1a 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JHOJA.

Du3nyecKuil MPaKTHKYM.

Crioco0Obl n3MepeHus (U3MYECKUX BEIUYMH C HUCIOJIBb30BAHUEM AHAJIOTOBBIX M IHU(POBBIX
M3MEPUTENBHBIX TPUOOPOB M KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM. AOCOIOTHBIE U OTHOCUTEIbHbIE
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BeauuuH. O1ieHKa TpaHuI] TOTPEIIHOCTEH.

[IpoBeneHe KOCBEHHBIX W3MEPEHHM, HMCCICIOBAHUNA 3aBUCUMOCTEH (U3MUECKUX BEITHYHH,
NpOBEpKa MPEAJIOKEHHBIX THIOTe3 (BBIOOp M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pazjenax
«Y4eHNYEeCKUI IKCTIEPUMEHT, J1Ja0OpaTOpHbIE pabOThI, TPAKTUKYMY).

MexnpeamerHblie CBA3H.

N3ydyenne kypca ¢usuku yrinyOiaéHHoro ypoBHA B 10 kimacce ocyuiecTBIsieTCS € y4ETOM
COJIep KaTeNIbHBIX MEXITPEIMETHBIX CBs3eH C KypcaMHM MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpapuu u
TEXHOJIOTHH.

MesicnpeOmemmnvie nonamus, C6A3AHHbLIE C UYYEHUEM MEMO006 HAYUHO20 NOZHAHUA:
SBIICHUE, Hay4YHbIH (AKT, TUMOTe3a, (U3MYEcKas BeIMYMHA, 3aKOH, TEOpHs, HaOII0ICHHE,
9KCIIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, U3MEPEHUE, MOTPEIIHOCTH W3MEPEHUMN, W3MEPUTEIIbHbIE
npubopsl, nudposas saboparopusi.
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Mamemamuka: peuieHue CUCTeMbl ypaBHeHUH. JIunewHas ¢yHkius, nmapabona, runepbona,
ux rpaduku W cBoiicTBa. TpuroHomerpuueckue (DyHKIMU: CUHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M UX MPOEKIIMU Ha OCU KOOPJAMHAT, CII0KEHUE
BEKTOPOB.

Buonozusa: vexannueckoe IBW)XEHHE B KMBOW mpupoze, nuddysus, ocMoc, TeriooOMeH
KUBBIX OPTaHU3MOB, TEIUIOBOE 3arpS3HEHHE OKPYKAIOIICH CPEeIbl, YTHIN3AUSI OHOOPTaHHYECKOTO
TOIUIMBA NIl BBIPAOOTKU «TEIUIOBOW» W 3JIEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSDKCHUE W
KalWUIPHBIE SIBICHUS B IPUPOJE, JEKTPUUECKUE SABJICHUS B )KUBOM IPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsE Macca, MOJy4€HHE HAaHOMATEPHAJIOB, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KHIAKOCTEH W
ra3oB, XUJKWE KPUCTAJUIbI, JIEKTPUUECKUE CBOMCTBA METAJUIOB, JIEKTPOJIUTHUYECKAS TUCCOIUAINS,
raJibBaHUKa, 3JIEKTPOHHAs] MUKPOCKOIIHSI.

TI'eozpaghusa: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHUE JBUKCHUH C HCIOJIH30BAHUEM MEXaHU3MOB, YYET CyXOro H
KUJKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU (KPOHIUTEHH, peméTyarbie KOHCTPYKIIUH),
UCIIOJIb30BAaHNUE 3aKOHOB COXPAHEHUS MEXaHUKH B TEXHUKE (TMPOCKOI, BOJOMET U ApYyrue),
JBUTATEh BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM XOJIOAMIBHUK, KOHIWUIIMOHED,
TEXHOJIOTUM TOJYyYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE HAHOMATEpPUAJIOB, W
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKasl 3allliTa, 3a3€MJICHHE D3JIEKTPOIPUOOPOB, Tra3opas3psiiHbIe
JIaMIIbl, TOTYIIPOBOJHUKOBBIE TPUOOPHI, raIbBAHHUKA.

11 KJIACC

Paznen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anMopeiicTBre OCTOSHHBIX MAarHUTOB U MPOBOJAHUKOB C TOKOM. MarautHoe nosie. Bekrop
MAarHUTHON MHAYKUMH. [[pyHIMN Cyneprno3uiMu MarHUTHEIX MoJiel. JIMHUM MarHUTHOM MHAYKIWH.

MarsuTHO€ 10JI€ TTPOBOJHUKA C TOKOM (MPSMOTO MIPOBOJHUKA, KATYIIKH U KPYTOBOTO BUTKA).
OmneIT Opcrena.

Cuna AMriepa, e€ HanpaBII€HUE U MOYJIb.

Cuna JlopeHia, e€ HanpaBiIe€HUE U MOAYJb. J[BH>KeHUE 3apsHKEHHOM YacTHUIIbI B OJTHOPOJHOM
MarHuTHOM noJie. PaGota cuner Jloperria.

MarnuTHoe nojue B Beuiectse. PeppoMarHeTUKy, napa- U 1naMarHeTUKH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME TIPOLECCHl: NPUMEHEHUE MOCTOSHHBIX
MarHuTOB, OJJICKTPOMArHUTOB, TECTEP-MYJIbTUMETP, OJJIEKTPOJABHUTATENh SIKOOHW, YCKOPHUTEIH
AJIEMEHTaPHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHMil MHIYKIIMY MarHUTHOTO TOJIS TIOJIOCOBOTO M TIOJKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB.

Kaptuna nuanii MarHUTHOW WHAYKIIMH TIOJIS JUTMHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHUKA, KATYIIKH C TOKOM.

B3anmMozeincTere JByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuibl JIopeHiia Ha HOHBI YJIEKTPOJIUTA.

HaGmroienne ABMKEHUS My4YKa AJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMN NEHCTBUS AIIEKTPOU3MEPUTENIEHOTO TPUOOPAa MAarHUTOAIEKTPHUECKON CUCTEMBI.
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Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyM.

HccnegoBanue MarHUTHOTO MOJIst TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

WccnepoBanue 1ecTBUS NOCTOSIHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenune cuibl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIepa OT CUJIBI TOKA.

OrnpezenieHre MarHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUs CUJIbl AMIIepa.

Tema 5. Inekmpomaznumnan uHOyKyuA.

SIBneHne nsneKTpoMarHUTHOM WHAYKUUH. [loTok BekTopa MarHuTHOM uHAYKIUU. IJC
UHIYKIMH. 3aKOH JIEKTpoMarHuTHoW mHaykuuu Papanes. Buxpeoe anexrpuueckoe mnose. Toku
dyko.

O/J1C uHAYKIMY B IPOBOJHUKE, JBUKYILIEMCS B OJJTHOPOJTHOM MarHUTHOM IOJI€.

IIpaBuio Jlenua.

NunyktuBHOCTh. Karymka HMHIYKTHBHOCTHM B ILEIM IIOCTOSHHOIO TOKa. fIBieHHE
camonnaykiuu. 31C caMOMHIyKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DIeKTpOMaruHuTHOE MoJIe.

TexHudeckue yCTpOWCTBAa U TEXHOJOTUUYECKHE MPOLIECCHl: MHIYKIIMOHHAS T€Yb, COJICHOH],
3aIIUTa OT JICKTPU3AIUH TeJI IIPU ABUKECHUU B MATHUTHOM T10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenue siBjaeHMsI SJ€KTPOMAarHUTHON MHTYKITHH.

Uccnenosanue 3apucumoct IJ1C HHIYKIIMN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TIOTOKA.

[IpaBuio JleHna.

[Tagenne MarauTa B aTlOMUHUEBOM (MeqHOMN) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenosanue 3apucumoct IJIC caMOMHAYKIIUU OT CKOPOCTH U3MEHEHHSI CHIIBI TOKA B TIETTH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Ornpenenenne UHIYKIUA BUXPEBOIO MATHUTHOTO TOJIA.

UccnenoBanue siBIeHNs CAaMOUHIYKITUU.

COopka MoIeNH AIEKTPOMArHUTHOT'O T€HEPaTOopa.

Paznen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Komnebarennuas cucrema. CBoOOIHEIE KOJIEOAHMS.

lMapmonnueckne konebanusi. Knnemarnueckoe M JTUHAMHYECKOE OMHCAHUE. DHEPTreTUYECKOe
omucaHue (3aKOH COXpaHEHUS MEXaHWYeCKOW OHepruu). BBIBOA JMHAMHUYECKOTO OMHCAHUSA
FapMOHHYECKHUX KOJI€OaHUI U3 X YHEPTeTUUECKOTO M KHHEMATUYECKOTO OMHUCAHUSI.

Amvrmntyaa u ¢aza kxonebanuil. CBsA3b aMIUIMTYIbl KOJI€OAHUN HCXOJHOW BEJIMYMHBI C
aMIUIUTYy1aMU Kosie0aHuil €€ CKOPOCTH M YCKOPEHUS.

[lepron u yactota konebanuii. [leprog Manmbix CBOOOAHBIX KOJIEOAHUNH MATEMATHYECKOTO
MasTHUKA. [leproa cBOOOTHBIX KOICOaHMIA TPYKUHHOTO MasiTHUKA.

[TonsaTne o 3aryxaronux KojeOaHusX. BeiHyXneHHbIe KoneOanus. Pezonanc. Pe3onancHas
KpuBasi. BiausiHue 3aryxaHusi Ha BUJl PE30HAHCHOM KPUBOW. ABTOKOJICOaHUSI.

TexHUUecKue YCTpOMCTBA M TEXHOJOTMYECKHME MPOLECCHl: METPOHOM, Yachl, Kayelw,
MY3BIKaJIbHBIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.
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3anuce KoJaedaTeIbHOTO ABHKEHHMSL.

Habnronenne He3aBHCHMOCTH TEPHO/Ia MANIbIX KOJICOaHUH rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaronux KoineOaHUH W 3aBUCUMOCTH Iepuoja CBOOOJHBIX KoJeOaHUH OT
COIIPOTHBIICHHUS.

HccnenoBanue KoinebaHUM TIpy3a Ha MAacCHBHOM NpyKHMHE C Leiblo  (OpMHPOBAHUSA
IIpe/ICTaBICHUM 00 UeaIbHON MOJENN IPYKMHHOI'O MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU IIPU KOoJIeOaHUAX Irpy3a Ha NpYyKUHE.

HccnenoBanue BEIHYXKICHHBIX KOJIeOaHU.

HaGnroneHue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenue neproaa cBOOOIHBIX KOJIeOaHUI HUTSHOTO U MPY)KUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS Tejla B X0Jie KoeOaHui Ha yIIpyroM MojBece.

W3yuenne IBMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTHH B IPYKHHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXarOIUX KoieOaHuil.

VccnenoBanue BBIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexmpomaznummsle Ko1edanus.

Konebarenbupiii  koHTYp. CBOOOIHBIC OSJICKTPOMArHWTHBIE KOJEOAHWS B  HICATHHOM
kosieOarenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYABl 3apsja KOHJIEHCATOpa C
aMIUTUTY/I0H CUJIbI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEeHHUsl PHEPTUH B UJCATbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxarolye IeKTPOMarHuTHbIe KoseOaHus. BeIHyX/IeHHBIE AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHbIil TOK. MOLTHOCTh NMEPEMEHHOTO TOKA. AMIUIMUTY/IHOE U J€HCTBYIOIEE 3HAUCHHE
CHJIBI TOKA U HaNpsHKEHUS TP pa3InyHON popMe 3aBUCUMOCTH ITEPEMEHHOI0 TOKA OT BPEMEHHU.

CuHycongalbHbII NEpEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIIKa WHAYKTUBHOCTH B
LENTA CHHYCOMIAJIBHOTO ITIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HAHC HANPSKEHUM.

Wneanbubiii  Tpanchopmarop. I[lpousBonctBo, mepergadya U MOTPEOICHHE AIIEKTPUUECKON
JHEPIUH.

OKOJIOTUYECKHE PHUCKU TIPU IPOU3BOACTBE dJeKTpodHepruu. KynbTypa HCIONIb30BaHUS
AJIEKTPOIHEPTUU B ITOBCETHEBHOM JKU3HH.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTMUYECKHE MPOLECCHI: SJIEKTPUUECKHUI 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKa, IMHUU IEKTporepeaay.

Jemoncmpayuu.

CB0O0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCUMOCTh 4aCTOThI CBOOOIHBIX KOJEOaHUN OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcunsuiorpaMMBl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

I'eneparop He3aTyXaroMMX JIEKTPOMArHUTHBIX KOJIEOaHHH.

Monenb 37eKTPOMarHUTHOTO TeHepaTopa.

BreinykaeHHbIe CHHYCOU1abHbIE KOJIeOaHusl.

Pesucrop, karylika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH NIEPEMEHHOIO TOKA.

Pe3oHaHc mnpu moOcCIEnOBaTENIbHOM COEAMHEHMHM PE3UCTOpa, KATYIIKHM HMHIYKTUBHOCTU U
KOHJIEHCATOopA.

YCTpoiCTBO U IPUHITUTT ACHCTBUS TpaHChopMaTopa.

Mozenb TMHUY 3JIEKTPOIIEPEIAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Nzyuenune Tpanchopmaropa.
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HccnenoBanne nepeMEHHOr0 TOKa 4epe3 MOCIENOBATEIbHO COEAMHEHHBIE KOHJAECHCATOP,
KaTyILIKy U PE3UCTOP.

Habnronenue 371eKTpOMarHuTHOTO Pe30HaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaAZHUMHbIE 6OTIHbL.

MexaHuueckrue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunble U npoaoibHbIE BOJIHBI.
Ilepuon, ckopocTh pacpoCTpaHEHUS U AJIMHA BOJIHBL. CBOMCTBAa MEXAHMYECKHUX BOJIH: OTPaKEHUE,
npesnomiieHue, HHTephepeHns U AUPpaKiusl.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[ITymOBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBL.

ONEKTPOMarHUTHHIE BOJHBL. YCIIOBUS M3Iy4eHHUs D3JIEKTPOMAarHUTHBIX BOJH. B3aumnas
OpUEHTALIMS BEKTOPOB B 3JIEKTPOMAarHUTHOU BOJIHE.

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTPa)X€HUE,  IPEJIOMIICHHE,  MOJIApU3alus,
uHTephepeHIHs U AU(paKIIHsL.

[Ikana s5eKkTpoMarHuTHBIX BOJH. [IpiMeHeHre 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paguoCBs3U U TeNEeBUACHUS. Pagronokanus.

ONEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnuyeckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHUE: MY3bIKaIbHbIE HHCTPYMEHTHI, pajiap,
panuonpuéMHUK, TENeBU30p, aHTeHHa, Tenedon, CBU-meub, ynbTpa3ByKOBas AMAarHOCTHKA B
TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

O6pazoBanue U pacIpoCTPaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmronieecs Teno Kak UCTOUHUK 3BYyKa.

3aBHCUMOCTb JITTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

HaGntonenue oTpaxeHus 1 MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonienue nntepdepeHny U AMPpakiuy MeXaHU4eCKuX BOJIH.

AKyCTHYECKUI PE30HAHC.

CaolicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

HaGmntoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHUE, MOJspU3alus,
nudpakus, MHTeppepeHns.

OO6HapyxeHue HH(pPaKpacHOro U YIbTPa(HOIETOBOrO H3ITyUEHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne nmapameTpoB 3ByKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHENHOE pacIpoCTpaHEHUE CBeTa B OJHOpPOAHOM cpene. Jlyd ceera. Todeunsiit
HCTOYHUK CBETA.

OTtpaxkenne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHre N300paKeHH B TNIOCKOM 3€pKaje.
Cdepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUS CBETAa. AOCONIOTHBIM MOKa3aTellb MPEeTOMIICHHUS.
OTHOCUTENBHBIA TOKA3aTeNb MNpeaoMiieHHus. [[0CTOSHCTBO 4acTOTHI CBETa M COOTHOLIEHHWE JJIMH
BOJIH IIPH [IEPEX0JI€ MOHOXPOMATHYECKOr0 CBETA Yepe3 IPaHully pasziesia AByX ONTUYECKUX CPEI.

Xon nyueit B mpusMme. [ucnepeust ceera. CloxxHbIHM coctaB 6enoro cera. L{Ber.

ITonnoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroil oaIHOro BHYTPEHHETO OTPAsKECHMUS.
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Cobwuparonue u pacceuBarolye JUH3bL. ToHKas auH3a. POKYCHOE PACCTOSIHUE M ONTHYECKAs
CHJIa TOHKOW JHMH3BI. 3aBHCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH cepuyeckod JMH3BI OT €&
Tr€OMETPUU U OTHOCUTENILHOT'O ITOKa3aTels IPEIOMIICHUS.

dopmyJia TOHKOH JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox dydva, MPOILIEAIIETO JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOH OCH.
[TocTpoenne n300pakeHUi TOYKH M OTpE3Ka NPSIMOM B COOMPAIOIINX M PACCEUBAIOLINX JIMH3aX U UX
CUCTEMaX.

OnTuueckue nmpudopsl. Paspemaromiast ciocobHoCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonroBas ontuka. UaTepdepenius cera. KorepeHTHbIE UCTOYHHUKU. Y CIIOBHUS HAOIIOICHUS
MaKCUMyMOB U MUHUMYMOB B WHTEP(EPEHIIMOHHON KapTHUHE OT JABYX KOTE€PEHTHBIX HMCTOYHHKOB.
[Tpumeps! Ki1acCUYeCKUX HHTEPPEPEHITUNOHHBIX CXEM.

Hudpakmus ceera. Judpakunonnas pemérka. YciaoBue HaOMIOACHUS TIaBHBIX MaKCUMYMOB
MIPU NIAICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpoicTBa U TEXHOJOTHYECKHE MPOIECCHl: OYKH, JyIa, M[EepUCKOIl,
¢doToanmapar, MUKPOCKOI, IPOSKIMOHHBIN amnmnapaT, MPOCBETIIEHHE ONTHUKH, BOJIOKOHHAS OITHKA,
T paKIMOHHAs PEIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpenoMIIeHNs CBETA.

HabuntoieHne noaHoro BHYTpEeHHEro oTpakeHus. MoJieiab CBETOBO/A.

HccnenoBanue xo/1a CBETOBBIX IYYKOB Yepe3 MIIOCKOMApaIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB N300paKeHH B TUH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue unrepdepeHimu ceera.

HabutoieHne 11BeTOB TOHKUX IJIEHOK.

Habmtonenue nugpaxkuuu cera.

N3yuenne quppakiinOHHON PEIIETKH.

Ha6mronenue audpakiinoHHOTO CHIEKTpa.

Hab6mronenue qucnepcuu cera.

HabmtoneHue nonsipu3aiuu cBeTa.

[IpuMeHeHne noAsIpOUI0B AJiA U3YUYEHUS MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue nokaszatesns NpeJoMIIeHUs CTEKIIA.

HccnenoBanne 3aBHCUMOCTH (DOKYCHOTO PACCTOSIHHMSI OT BeIIecTBa (HAa MPUMEPE KUIKHUX
JINH3).

N3mepenune poKyCcHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonydenne n300pakeHHs B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3HI.

[Tonmy4yenue n300paXkeHNs B CUCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHue TeneCKONNYECKUX CUCTEM.

Hab6monenue qudpakunn, nHTEpGEPEHITNN U TIOJISIPU3AINH CBETA.

W3ydenue nonspusanuu cBeTa, OTPAKXEHHOTO OT MOBEPXHOCTU JUAIEKTPHKA.

N3yuenne naTephepeHIiuy Ja3epHOro U3TyYeHUs Ha IBYX LIEIISX.

HaGmonenue aucrepcum.

Hab6mronenue u uccnenoBanne nudpakImOHHOTO CIIEKTpA.
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N3mMepenne 1JIMHBI CBETOBOW BOJIHBI.

[Tonmy4yenue crniekTpa U3JIy4eHHs CBETOMOA TPU MOMOIIH AU(DPAKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI cleIMAJIBLHOM TEOPHH OTHOCUTEIbHOCTH.

['panuubl OpUMEHMMOCTH KJacCMYeCcKOM MexaHuku. [locTymarel crenuanbHOW TEOpUU
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOU UHTEepBail. [IpeobpazoBanus JlopeHna. Y cioBre NpUUMHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.

DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN YaCTULIBI.

CBs13b MaccChl € YHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIHs MOKOSI.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIIYTHUKOBBIC IPUEMHHUKY,
YCKOPUTEIHN 3apSKEHHBIX YACTHIL.

Y4eHnuecKui HIKCIIEPUMEHT, JIabopaTOpHbIE pa0OThI, MPAKTUKYM.

OmnpeneneHre HUMITyJIbCa W SHEPrUU PENATUBUCTCKUX dYacTull (1o ¢ororpadusM TPEKOB
3apsKEHHBIX YACTHI] B MArHUTHOM IIOJIE).

Pazgen 7. KpanroBas ¢usuka.

Tema 1. Kopnyckynapno-601no8oit oyanusm.

PaBHOBecHOe TerioBoe M3NydeHHe (M3MydyeHue abCONOTHO YEPHOTO Tema). 3aKOH CMEUICHHS
Buna. ['unoresa I[1nanka o kBaHTax.

@OTOHBI. DHEPTHsI U UMITYJIBC (POTOHA.

®oroaddext. OnbiTel A. I'. CroneroBa. 3akoHbl Gporodddekra. YpaBHeHne DUHIITEHHA IS
doroaddexra. «KpacHas rpanuna» porosddexra.

JlaBneHue cBeta (B 4aCTHOCTH, JABJICHHE CBETa HA a0COJIFOTHO TMOTJIOMIAIONIYI0 B a0COIIOTHO
oTpaxaroiyto nosepxHocts). OnbiTsl I1. H. JIeOenena.

BonnoBrble cBolicTBa yactuil. Bonnsl ne bpoiins. [{nuna Bonns! ae bpoiins u pasmeps obmactu
JIOKAJIM3alMK IBHKYIIEHcs dacTulbl. KopmycKynspHO-BOJIHOBOHM yanusM. [{udpakius 31eKTpOHOB
Ha KpUCTaJUIaX.

Crneuunduka n3mepenuit B Mukpomupe. CooTHoeHus Heonpeaenénnoctei ['eitzendepra.

TexHuueckue ycTpoilcTBa M TEXHOJOIMYECKHE IPOLECCH: CIEKTPOMETp, (OTODIEMEHT,
¢boToaTUMK, TYHHENbHBI MUKPOCKOII, COJIHEYHasi 6aTapesi, CBETOJIMO/I.

Jemoncmpayuu.

®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gorodddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeToauOI.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinHoi [lmanka Ha ocHOBE nccnenoBanus Gorodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO OT HAIIPSIKEHHUSL.

Tema 2. @usuka amoma.

OmnbITH IO MCCTIEIOBaHUIO CTpOoeHUs aTroma. [lnanerapHast monens atoma Pesepdopra.

[Toctynater bopa. M3nydenue u mornomnieHue (GOTOHOB MPHU MEPEX0/Ie aToMa C OJHOTO YPOBHS
SHEPrUU Ha IPYTOM.

Bunel ctiektpoB. CieKTp ypoBHEH 3HEpPIruy aToMa BOAOPOAa.

CroHTaHHOE U BBIHYXKIEHHOE U31yueHue ceera. Jlasep.
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TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl:  CIEKTPaJbHbIA  aHAIU3
(cnexTpockom), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mopenb onbiTa Pesepdopra.

Hal6mronenne nuHeHYaThiX CIIeKTPOB.

YCTpOoUCTBO U JIEHCTBHE CYETYMKA HOHU3UPYIOIIUX YaCTHULL.

Onpenenenne JIMHBI BOJIHBI JIA3€PHOTO U3JIYUECHMUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKyMm.

Hal6mronenue nuHeHvyaToro criekTpa.

HccnenoBanue crekrpa pa3pexeHHOrO0 aTOMAPHOIO BOJOPOJAa M HU3MEPEHUE IOCTOSHHOU
Punbepra.

Tema 3. @uzuka amomnozo A0pa u I1EMEHMAPHBIX YACHUY,.

Hyxnonnas moxmens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4uCIO sifpa.
H3oTomnsl.

PagnoaktuBHOCTB. Aub(a-pacman. DIEKTPOHHBIM W TMO3UTPOHHBINA Oera-pacman. ['amma-
U3IIy4eHHE.

3aKOH paAMOAaKTUBHOIO pacnaga. PaauoaktuBHble wu30TONBl B mpupoxae. CBolicTBa
MOHU3HPYIOUIETO U3JydeHus. BiMsHUE paguoakTHBHOCTA Ha JKMBBIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don mnyuenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlegekT macchl sapa.

Snepusie peakiuu. Jlenenue u cunte3 saep. AnepHeie peaktopbl. [IpobnemMsl ynpasiseMoro
TEPMOSIZIEPHOTO CUHTE3a. JKOJOTUUECKHUE ACTIEKThI PA3BUTHS SIEPHOM SHEPTETUKHU.

Mertoapl perucTpaiuy U UCCIeI0BAHMS JIEMEHTAPHBIX YACTHII.

@dyH/1aMEeHTaNIbHbIE B3auMOJIeWCTBUS. bapuoHbl, Me30HB U JjentoHsl. llpencraBineHue o
CranpaptHoil Mmojenu. KBapk-rimrooHHas MOJIEb aJpOHOB.

®usuka 3a npenenamu CrannaptHoi mojenu. TéMHas MaTepust U TEMHAs! SHEPTUSL.

EnunctBO nznueckoil KapTUHBI MUpa.

TexHUUecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: J03UMETp, Kamepa Buibcona,
SJIEPHBIN peaKTop, TEPMOSICPHBIN peakTop, aToMHasi 60MOa, MArHUTHO-PE30HAHCHAs TOMOTpadusl.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue TpekoB yacTull (10 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA ¢ UCMOJIL30BAHUEM JI03UMETpA.

Nzydenue nmormiomieHns: 6eTa-4acTUI] aIFOMHHUEM.

Paspnen 8. DiieMeHTBI aCTPOHOMUH U ACTPOPU3MKH.

Dtamnbl pa3BUTUS acTpoHOMHH. [IpukiagHOe M MHUPOBO33PEHUECKOE 3HAYCHUE ACTPOHOMMH.
[TpuMeHNMOCTh 3aKOHOB (PU3UKH IS OOBSICHEHUS IPUPOIBI KOCMHUYECKUX OOBEKTOB.

Meroasl acTpOHOMHMUYECKHX  HccienoBaHU. COBpPEeMEHHBbIE OINTUYECKHUE  TEJECKOIIbI,
PpaavoTENECKOIbl, BHEATMOC(EepHasi aCTPOHOMHUS.

Bun 3Bé3mH0T0 HeOa. Co3Be3us, IpKue 3BE3/IbI, TNIAHETHI, UX BUAUMOE JBHKEHHE.

Conneynas cuctema.

Comnnue. Conneunas akTUBHOCTh. McTounuk snepruu ComnHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(Marpamma «CIEKTPAIbHBIA KJIACC — CBETHUMOCTBY.
3BE3bI IVIABHOW IOCJIEIOBATEILHOCTH. 3aBUCHUMOCTEL «Macca — CBETHUMOCTH)» IUIA 3BE3] IJIaBHOU
MOCJIeI0BaTeNbHOCTH.  BHyTpenHee  crtpoeHue 3BE3A. CoOBpeMEHHbIE  MPEACTABICHUS O
MPOUCXOKACHUH U 3BoJoMK COJIHILIA U 3BE3/T. DTallbl )KU3HU 3BE3.
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Mueunsiii [lyte — Hama [Manaktuka. [lonoxxenue m aBuxkenne Connua B ['amaktuke. Tumbl
rayiakTuk. Paguoranaktuky u kBaszapel. YEpHBIE ABIPHI B A1pax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. PasOeranme ramaktuk. Teopus
bonsoro B3peiBa. PenukToBoe U3IydeHHeE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménupie mpoOieMbl aCTPOHOMUM.

Yuenuueckue naonrwoenus.

HaGntonenus 3BE€31HOro HeOa HEBOOPYKEHHBIM IJ1a30M C HUCIOJIb30BAaHMEM KOMIIBIOTEPHBIX
NPUIIOKEHUN [UI ONpEeeSeHUs MOJI0XKEHUS HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro MolyIapus 1 spKue 3BE31bl.

Habmronenus B Teneckon JIyHbI, IUTaHET, TYMaHHOCTEH U 3BE3THBIX CKOTUICHHIH.

Du3n4yecKuii MPaKTHKYM.

CriocoObl n3MepeHus (U3MYECKUX BEJIUYMH C HUCIOJIBb30BAaHUEM AHAJIOTOBBIX M LHU(POBBIX
M3MEPUTENBHBIX MTPHUOOPOB M KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOIIOTHBIC U OTHOCHTEIBHBIC
MOTPEUIHOCTH M3MepeHuil pu3mueckux BennyuH. OIeHKa TpaHHIl OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHMNA 3aBUCUMOCTEH (U3MUECKUX BEIMYUH,
IIPOBEpKa MPEAJIOKEHHBIX THIOTe3 (BBIOOp M3 pPabOT, OMMCAHHBIX B TEMAaTHYECKUX pazjesiax
«Y4EeHNYECKHUI IKCTIEPUMEHT, Ta00paTOpPHBIE PabOTHI, TPAKTHKYM).

O0o0maroniee noBTOpeHue.

O06o0uieHne u cucTeMaTH3alus ColepKaHusl pa3fesoB Kypca «MexaHuka», «MoJekynspHas
¢u3nKa U TepMOJUHAMUKAY, «DIeKTpoauHamuka», «Konebanus u BoiaHbD, «OCHOBBI ClIELIMATIbHON
TEOPUN OTHOCUTENBbHOCTUY, «KBaHTOBas pu3HKa», «DIEMEHThl aCTPOHOMUHU U aCTPOPUZUKI.

Ponb ¢usuku u acTpoHOMHH B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COIUATBHON U ATHYECKON
cdepax AEATENbHOCTH YEJIOBEKa, pOJib U MECTO (M3UKH M aCTPOHOMHUHM B COBPEMEHHOH HayyHOU
KapTMHE MMpa, 3HA4€HUE  ONMCATENbHOM, CHCTEMAaTU3UPYIOUIeH, OOBSACHUTENBHOH MU
MporHocTudyecko ¢QyHKIUN (u3ndeckoil Teopuu, posib (U3NYECKON Teopuu B (HOpMHpPOBAHHUU
Mpe/ICTaBlIeHU 0 QU3nUecKol KapTHHE MHUpa, MeCTO (M3MYECKON KapTHHBI MHpa B OOLIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUHN O IIPUPOJIE.

MesknpeamMeTHbie CBA3H.

N3ydyenune kypca ¢usuku yriyOnaéHHoro ypoBHA B 11 kiacce ocymiecTBisieTcs ¢ y4€ToM
COJIepKaTEeNIbHBIX MEKIIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, reorpadun u
TEXHOJIOTHH.

MesicnpeOmemmuvle noHAmMUA, CEA3AHHbLIE C U3YUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
sBJIGHWE, HayudHbli ¢akT, rumoresa, Qusuyeckas BeIUMYMHA, 3aKOH, TEOpHUs, HaONIO/ICHNE,
SKCIIEPUMEHT, MOJEITUPOBAHUE, MOJIEIb, U3MEPEHHE, MOTPEIIHOCTH H3MEPEHUN, HW3MEpHUTENbHbIE
npubopsl, nudposas saboparopusi.

Mamemamuka: pelieHNe CHCTEMbl ypaBHEHHH. TpuroHomerpuyeckue (QYHKIUHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOPHI M UX MPOEKINH
Ha OCH KOOPJWHAT, CJIOXEeHHe BeKTOpoB. llpom3BoaHble 3nemMeHTapHBIX QyHKuMHA. Ilpu3Haku
o100 TPEYTOJIbHUKOB, ONpeAeIeHNE TUIOMIAAN TUIOCKUX GUTyp 1 00bEMa Tell.

Buonozusa: >nekTpuyeckye SIBICHUS B KUBOW MPHPOJE, KOJEOATENbHbBIE IBUKECHUS B KUBOM
IIPUPOAE, DKOJOTMYECKHME PHUCKM TIpU MPOU3BOACTBE DIIEKTPOIHEPIUH, DJICKTPOMArHUTHOE
3arpsI3HEHUE OKPYXKAIOIIEH CPElbl, YIbTPa3BYKOBasl TUAarHOCTUKA B MEIULUHE, ONTUYECKHUE SIBICHUS
B JKUBOU IIPUPOJIE.

Xumus: cTpoeHNE aTOMOB U MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPABIX TEJl, MEXaHU3MbI
00pa3oBaHMs KPUCTAUIMYECKON PEIIETKH, CIICKTPAIHHBIA aHAJTN3.
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T'eozpagpua: MarHuTHBIE TIONMIOCAa 3€MJIM, 3aJIEKW MArHUTHBIX pyA, (PoTochEMKa 3eMHOMN
MOBEPXHOCTH, ceiicMorpad.

Texnonozun: MNPUMCHCHHUC IIOCTOAHHBIX MArHuTOB, 3JICKTPOMArHUTOB, 3JICKTPOABUIATCIIb
Slkobu, reHepaTOp TMEPEMEHHOro0 TOKa, WHAYKLIMOHHAS Tedb, JHHUM BJEKTpornepenad,
ANEKTPOABUraTeNNb, pajap, paguoNpuEMHHUK, TeleBU30p, aHTeHHa, Tenedon, CBY-neus,
YJIbTpPa3ByKOBasA AUArHOCTUKA B TCXHHUKE, HpOCKHHOHHBIfI arnmapar, BOJIOKOHHAsA OIITHKA, COJTHCUHAaA
6aTapesI, CITYTHHUKOBBIC HpI/IéMHI/IKI/I, AACPHAd SHEPreTukKa U 9KOJIOTrHICCKUEC aCIICKThI eé Pa3BUTHA.
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INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA ITPOI'PAMMEI 110 ®U3UMKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMs ydeOHoro mnpeamera «Du3MKa» JOJKHBI OTpa)KaTbh
TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTpEHHEH
MO3UIMEH JTMYHOCTH, CUCTEMOW IICHHOCTHBIX OpHUEHTALWH, MO3UTHBHBIX BHYTPEHHHX YOEXKICHUH,
COOTBETCTBYIOLINX TPAJULHMOHHBIM LEHHOCTSIM POCCUHCKOro OOIIECTBA, pacIIUPEHUE >KU3HEHHOTO
OIbITAa U OIBITA ACATEIBHOCTH B IIPOLECCE PEaIU3allid OCHOBHBIX HAINPaBICHUHM BOCIIHUTATEIBHON
JEeATEIbHOCTH, B TOM YHUCJIE B YACTH:

IPa!KAAHCKOI0 BOCIIMTAHMSA:
¢ c(hOPMHUPOBAHHOCTD T'PAXKITAHCKON MO3UIIUH 00YYAIOIIEroCcs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00I1ecTBa;

S [IPUHATHE TPATUIMOHHBIX OOIICUYETOBEUYECKUX TyMaHUCTUYECKHMX U JE€MOKPATUYECKUX
IIEHHOCTEH;

¢ 'OTOBHOCTb BCCTH COBMCCTHYHO [JCATCIBHOCTHL B HMHTCPECAX TPaKIAAHCKOI'O O6IJ_[CCTB8_,
y49aCTBOBAaTh B CAMOYIIPABJICHHUU B O6paSOBaTeHBHOﬁ OpraHu3aluu,

® YMCHUC B3aHMOHCﬁCTBOBaTL C CONUMAJIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX q)yHKHI/ISIMI/I
1 Ha3HA4YCHUCM,

® 'OTOBHOCTH K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ JCATCIIBHOCTH.

NATPUOTHYECKOr0 BOCIIUTAHUSA:
¢ chOpMHUPOBAHHOCTH POCCUICKON Ipa’KIaHCKOW MIAEHTUYHOCTH, TaTPUOTHU3MA;

¢ [[CHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, TOCTHKEHHUSIM POCCHICKUX YIEHBIX B
o0nactu (GU3UKHU U TEXHHKE.

AYXOBHO-HPaABCTBC€HHOI'0O BOCIIUTAHUSA:
L4 C(i)OpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHMUS, OTUUCCKOTO IOBCACHUS;

® ClIOCOOHOCTH OLCHUBATH CUTyallUIO U MPUHHUMATL OCO3HAHHBIC PCIICHHSA, OPUCHTUPYACH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YHUCJIC B ACATCIIBHOCTH y‘IéHOFO;

® OCO3HaHME JIUYHOIO BKJIaJa B IOCTPOEHUE YCTOMUNBOrO Oy yIIEro.

ICTETHYECKOr0 BOCIIMTAHUS:
®HCTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznyeckoit Hayke.

TPYAOBOI0 BOCTIMTAHUSA:
® HTEpEC K pa3InYHbIM cepaM MpoPecCUOHANBHON J1eATEIbHOCTH, B TOM UUCIIE CBA3aHHBIM C
¢u3MKOM M TEeXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oynymieil mpodeccun u
peann30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IJIaHBI;

®TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 M CaMOOOpa30BaHMIO B 00JacTH (PU3UKUA HA
MPOTSHKEHUH BCEH KU3HHU.
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IKOJIOTHYECKOT0 BOCTTUTAHMSA:
¢ C(hOpMHPOBAHHOCTH  JKOJIOTHYECKOW  KYIBTYpBl, OCO3HaHWE TJIOOATBHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

® [UIAHUPOBAHHUE U OCYILECTBICHHUE NEHCTBUU B OKPYXKAIOIIECH Cpelie HA OCHOBE 3HAHUS LIEJIEH
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

® PaCIIMPCHHE OIBITA JACITEILHOCTH 3KOJOTUYECKOW HAMPABICHHOCTH HA OCHOBE MMEIOIIMXCS
3HaHUH 10 (PU3MKe.

HEeHHOCTH HAYYHOI0 MO3HAHUS:
¢ c(hOPMHUPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
¢bu3nyeckoil Hayku;

® OCO3HAaHHUEC LICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTh B IIPOLCCCEC HU3YUCHHA (1)I/I3I/IKI/I
OCYHICCTBJIATL MPOCKTHYIO W HCCICAOBATCIBCKYIO ACATCIbHOCTL HWHAWBUAYAJIBHO H B

rpymnme.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble Joruyeckue aeiicTBus:
® CaMOCTOATENIBHO  (hOpPMYyIMpPOBaTh U aKTyaJlU3UpOBaTh IpoOJieMy, paccMaTpuBarh €€
BCECTOPOHHE;

® OIIPCACIIATD LECIN ACATCIBbHOCTH, 3a1aBaTh NMapaMCTPbl U KPUTCPUN UX JOCTHIKCHUA,
® BLISABJIATE 3aKOHOMEPHOCTH U ITPOTHUBOPEYNA B paCCMATPHUBACMBIX (I)I/I3I/I‘leCKI/IX SABJICHHUAX,

e pa3pabaThIBaTh IJIAH PELIEHHUs MpPoOJIeMbl ¢ YUETOM aHajIM3a UMEIOIIUXCS MaTepHaIbHBIX U
HEMAaTEpHUAIbHBIX PECYPCOB;

® BHOCUTb KOPPCKTUBBI B JACATCIBHOCTH, OICHUBATHL COOTBCTCTBHUEC PE3YJILTATOB MLICIIAM,
OLICHUBAThH PUCKU HOCJIC,I[CTBI/IP'I ACATCIIbHOCTH

® KOOPJIMHUPOBAaTh U BBIOJHATE pabOTy B YCIOBUSAX pPEAbHOTO, BUPTYaJIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

® pa3BUMBATb KPCATUBHOC MBIIIJICHUC ITPHU PCHICHUHN ) KU3HCHHBIX HpO6H€M.

Ba3oBble ncciiefoBaTe/ILCKHeE AeiicTBUA.
® BJIAJICTH HaquOﬁ TCpMPIHOJ'IOFPICfI, KIIFOYECBBIMU ITOHATHUAMU U MECTOJaMU CI)I/ISI/I'—IGCKOﬁ HaYKI/I;

®BJIAJICTh HABbIKAMHU Y4eOHO-HMCCIIEOBAaTENbCKOM W MPOEKTHOW JesITeNbHOCTH B o0JacTu
(bU3MKHN, CITOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB pEIICHUS
3a7a4 GU3NYECKOTO CO/IECPIKAHMS, TPUMEHEHHIO PA3JINYHBIX METO/I0B MIO3HAHMS,

®BIIQJICTh BHJAMHU JICATEIHPHOCTH 110 TIOJIYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
MPeoOpa30BaHUI0 W NMPUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYAlMsIX, B TOM YHCJE MPH
CO3/IaHUU Y4EOHBIX MPOEKTOB B 00JIACTH (PU3UKH;
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® BLISIBJISITH IPUYUHHO-CJICJICTBEHHBIE CBSI3M U aKTyaJIM3UPOBaTh 3aJaudy, BBIIBUTaThb THIIOTE3Y
e€ peueHusi, HaXOAUTh apryMEHThI IS JOKa3aTeIbCTBA CBOMX YTBEPKIACHUM, 3aJaBaTh
rapameTpbl U KpUTEPUU PEILICHUS;

¢ AHAJIM3UPOBATH MOJTYYCHHBIC B X04€ PCIICHUA 3ala4r PC3YJIbTaThl, KDUTUYCCKH OLICHUBATH UX
AOCTOBCPHOCTD, ITPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCJIOBUAX;

® CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3324l B 0Opa30BATEIbHOM NEATEILHOCTH, B TOM
qucie Ipyu U3yd4eHuH (QU3MKu;

® 1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH PHOOPETEHHBIH OIIBIT;,

® yMETh MIEPEHOCUTD 3HAHUS 110 (PU3MKE B IPAKTUUYECKYIO 00JIACTh )KU3HEAEATEIbHOCTH;
® yMETh UHTEIPUPOBATH 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

® BBIJIBUI'aTh HOBBIC UJICH, [TPEJIaraTh OPUTHHAIBHBIC IIOAXO0AbI U PELICHUS;

® CTaBUTh IIPOOJIEMBI U 33]1a4H, AOMYCKAIOUINE aJbTePHATUBHBIE PEILICHUS.

Pa6Gora ¢ undopmanmeii:
®BIAJICTh HABBIKAMH TOJTy4YeHHs HHGPOpManuu (HU3HMUYECKOrO COAEpKAHHUS U3 HMCTOYHUKOB
pPa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBIATh TIOUCK, AaHAIM3, CUCTEMATHU3AIMI0 U
MHTEpIIpeTaluio MHPOPMALMK Pa3IMYHbIX BUJOB U (DOPM IPEICTABICHMUS;

® OIICHUBATh JIOCTOBEPHOCTh UH(POPMAIUH;

® [ICI10JIb30BaTh CPEJICTBA MH(OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTMHA B pEIICHUU
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHBIX 33/1a4 C COOJII0JIeHHEM TpeOOBaHUI
SPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI, PECypcoCcOEpEeKEeHUsl, NPABOBBIX H
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

® cO3/71aBaTh TEKCThl (PU3NYECKOrO COAEpk aHUS B pa3iIMuUHbIX (popmarax ¢ yuyéTOM Ha3HauEHUs
uHbOpMallMK M 1IEJeBON ayAUTOpPUH, BBIOMpas ONTUMANbHYIO (OpPMY MpEACTaBIECHUS U
BHU3YyaIU3al1H.

KomMyHHUKaTHBHBIe yHHBepcaibHble y4eOHbIe JelicTBHA:
® OCYIIECTBJIATH OOLIIEHUE HAa YpOKaX (PU3UKU U BO BHE-YPOUHOU J1€ATENbHOCTH;

® pacCIlio3HaBaTh MPCAINOCHIIIKN KOH(bHHKTHbIX CI/ITyaI_[I/Iﬁ U CMATYaThb KOH(I)J'II/IKTLI;
.paSBépHYTO W JIOTUYHO H3J1araTb CBOIO TOYKY 3pCHUA C UCITIO0JIB30BAHHUEM A3BIKOBBIX CPCACTB,
® [IOHUMAThb U UCIIOJIL30BaTh INPCUMYILCCTBA KOMaHJIHOM U HHHHBHHyaHLHOﬁ pa60TBI;

.BLI6I/IpaTL TCMATUKy W MCTOAbl COBMCCTHBIX JefcTBUIL C y‘-IéTOM O6IJ_[I/IX HHTCPCCOB U
BO3MOKHOCTEH Ka)KJOT0 4IeHa KOJIJICKTHBA,

® IPUHUMATH L€ COBMECTHOM NIEATEIBbHOCTH, OPTaHU30BBIBATh U KOOPJIWHHUPOBATH JICUCTBUS
o €€ JOCTHKEHHUIO: COCTABJATH IUIAH JEUCTBUN, PACHPENENIATH POJM C YUYETOM MHEHHM
Y4aCTHUKOB, O0CYXKAaTh PE3yIbTaThl COBMECTHON PaOOTHI;

® OIICHMBATh KA4€CTBO CBOETO BKJAJa M KaKJOT0 y4aCTHHKA KOMaHJbl B OOIIMNA pe3yabTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;
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e [IpcjylaraTb HOBBIC TIPOCKTHI, OLNCHUBATH HJACH C TMO3WIOHWUH HOBU3HBI, OPHUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

¢ OCYHWICCTBJIATH MMO3UTUBHOC CTPATCTUUYCCKOC MOBCACHUC B PA3JIMYHBIX CUTyalUAX, HPOABIIATH
TBOPYECTBO U B006pa}KCHI/Ie, OBITE WHHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszaums:
® CAaMOCTOSITEIIBHO OCYIICCTBIISITh TIO3HABATEIBHYIO JEATEIBHOCTh B oOnMacTu (Qu3uku u
aCTPOHOMHUHU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

® CAMOCTOSITEJIBHO COCTaBJIATh IUIAH PELICHUS pAacYETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJITHCHUS TPAKTHYECKOW pPabOThI C YYETOM MMEIONIUXCSA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEANOYTECHUM;

® 1aBaTh OLICHKY HOBBIM CUTYaLUsIM;
® PACHIMPSITh PAMKH y4€OHOTO IIPEeIMETAa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

e IeJIaTh OCO3HAHHBIN BBIOOpP, ApryMEHTHPOBATH €ro, OpaTh Ha ceOs OTBETCTBCHHOCTH 32
peLIeHHuE;

® OIICHUBATh IPUOOPETEHHBIN ONBIT;

® CITOCOOCTBOBATh (POPMHUPOBAHUIO U IPOSIBIICHUIO IPYAUIMKM B 001acTH (DU3UKH, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTEJIEKT:
® TaBaThb OIIGHKy HOBBIM chyaum{M, BHOCHUTH KOppeKTI/IBBI B JOCATCIIBHOCTH, OIICHUBATHh
COOTBETCTBHUE PE3YyJIbTATOB LETSAM;

® BJIaJICTh HAaBBIKaAMH MM03HaBaTEILHOMI pe(bneKcm/I KaK OCO3HaHHA COBCPHIACMBIX I[CI\/’ICTBI/If/'I n
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

® [ICITI0JIb30BaTh MPUEMBI pe(JIeKCUU JIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEILICHUS;
® yMETb OLICHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKCHUIO;

® IPUHAMATh MOTHBBI U APTYMEHTBI IPYTUX IIPHU AHAJIN3€E PE3YyJIbTaTOB ACSITEIbHOCTH;

® [IPUHUMATH ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

® [[PUHUMATh MOTHBBI M aPTYMEHTHI IPYTUX IPH AHAIU3€E PE3YyJIbTaTOB JAESITEIBHOCTH;

® [IPU3HABAThH CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B npouecce noctuxkeHHs JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTpamMMbl 10 (U3MKE ISl YPOBHSA
cpenHero obmero odpa3oBaHUsl y OOYUYAIOIIUXCSI COBEPIICHCTBYETCS AMOIMOHAIBHBIN MHTEIIEKT,
MIpeIoIararouii chopMUPOBAHHOCTE:
® CaMOCO3HAHMS, BKIIOYAIOIIEr0 CIIOCOOHOCTh MHOHHUMATH CBOE 3MOIIMOHAILHOE COCTOSHUE,
BUJICTh HANPABIICHUSI PA3BUTUS COOCTBEHHOW SMOIIMOHAIBHOUW CQepbl, OBITh YBEPEHHBIM B
ceOe;
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¢ CAaMOPCTYJIMPOBaHNs, BKIIIOYAKOIICTO CAMOKOHTPOJIb, YMCHUC NPUHUMATL OTBCTCTBCHHOCTD 3a
CBOE IIOBCICHHC, CIIOCOOHOCTH aAIalTUpPOBaThCAd K OMOIHMOHAJIBHBIM HW3MCHCHHAM H
IPOABJIATH FI/I6KOCTL, OBITH OTKPBITBIM HOBOMY;

® BHYTPEHHEH MOTHBALIUM, BKIIOYAIOLIEH CTpEMIIEHHE K JOCTMIKEHMIO LEIU M YCIEXY,
ONTUMM3M, HUHUIIMATUBHOCTh, YMEHUE JIEHICTBOBATh, NCXO/s U3 CBOUX BO3MOKHOCTEH];

® OMIIATHH, BKJIIO‘I&IOIHCﬁ CIIOCOOHOCTH ITOHUMATh SMOIHOHAJIIBHOC COCTOAHUC [PYIUX,
YUUTBIBATH €I0 IIPU OCYIICCTBIICHUU O6H_ICHI/I${, CIIOCOOHOCTh K COYYBCTBUKO H
COIICPEC)KUBAHUIO,

® COMAJIbHBIX HAaBBIKOB, BKJIIOYAaKOIIMX CIIOCOOHOCTH BBICTpanBaTh OTHOWLICHUA C APYTrUMU
JJIFOABbMU, 3a6OTI/ITI)CH, IIPOSABJIATE HUHTEPEC U pa3peilaThb KOH(bJ'II/IKTBI.

I[NPEAMETHBIE PE3VIJIBTATDBI

K konny obyuenuss B 10 knacce mpeaMeTHblE pe3ysbTaThl Ha YIIyOJIEHHOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHH:
® [IOHUMATh POJIb (PU3UKH B SKOHOMHUECKOU, TEXHOJIOTMYECKOM, IKOJIOTHIECKOM, COIIMAIbHON U
ATHYECKOU cepax IesTeTbHOCTH YeJIOBEeKa, POb M MECTO (PM3UKH B COBPEMEHHOI Hay4YHOU
KapTMHE MHpa, 3HAUYEHHE OIUCATEIbHOM, CUCTEeMaTU3UpYolleH, OOBSCHUTENbHON U
IIPOrHOCTUYECKON (YHKUMN (PU3NYECKOH TEOpUHM — MEXaHHUKH, MOJICKYJIIPHOM (U3UKU U
TEPMOJMHAMHKH, pPOJIb (U3NYECKOH Teopuu B (OPMHPOBAHWUHU TPEICTABICHUH O
¢bu3nvecKkoil KapTHHE MUPA;

® pa3/IMyaTh YCJIOBUS HPUMEHHUMOCTH Mojened (U3NYeCKUX Tell U TPOLECcCOB (SBIECHUM):
MHEepIUaNbHAas CHCTeMa OTCY4€Ta, aOCONIOTHO TBEPAOE TEIo, MaTepHanbHas TO4YKa,
PaBHOYCKOPEHHOE [IBUYKEHHE, CBOOOJHOE TMaJieHue, aOCOIIOTHO yrpyras nedopmanus,
aOCOJIIOTHO yNpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJAEIM ras3a, KUAKOCTH U
TBEPJOro (KPUCTAJUIMYECKOTr0) Tena, HACIbHBIM ra3, TOUYCYHBIH 3aps], OJHOPOIHOE
ANIEKTPUYECKOE TI0JIE;

® pa3jindaTb YCJIOBUA (FpaHI/ILU:I, O6J'IaCTI/I) IMPUMCHUMOCTU (1)I/ISI/I‘IGCKI/IX 3aKOHOB, ITOHHMAaTb
BCCO6H.[HI>1 XapaKkTep (I)YHI[aMeHTaJ'ILHHX 3aKOHOB U OI'PAHUYCHHOCTL HCIIO0JIb30BAHUA
YaCTHBIX 3aKOHOB,

® QHAJIM3UPOBaTh U OOBSCHATH MEXAaHWYECKHE IPOLECChl M SBJICHUS, UCIOJIb3ys OCHOBHBIE
MIOJIOKEHHS M 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh MEXAaHHMUYECKOTO JIBHKEHHUS, (POPMYJIbI
KMHEMAaTUKH DPAaBHOYCKOPEHHOTO JBI)KEHHUs, NpeoOpa3oBaHus ['amwmiies sl CKOPOCTH U
nepeMenieHus, 3aKkoHbl HpI0TOHA, MPUHIUMI OTHOCUTENBHOCTH ["anumes, 3aKOH BCEMUPHOTO
TATOTEHMS, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKOW 3HEPTUH, CBSI3b PaOOThI CHIIBI C
U3MEHEHUEM MEXAaHWYECKOW SHEPIUH, YCIOBUS pPaBHOBECUS TBEPAOrO TeNa), IPH ITOM
HCIOJIb30BaTh MaTeMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBHS MPUMEHUMOCTHU
(bu3nyecKux 3aKOHOB: IpeoOpa3zoBaHuil [anumes, BTOporo u Tperbero 3akoHoB HpioToOHAa,
3aKOHOB COXPAHEHHUS UMITYJIbCA U MEXaHUYECKON PHEPIHH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

® AHAIM3UPOBATh U OOBSACHATH TEIUIOBbIE MPOLECCHl M SBJICHHS, HCIOJIb3ysl OCHOBHBIE
nosioxkeHnss MKT u 3akoHbl MOnekynsipHOH (DU3UKH U TEPMOJWHAMUKH (CBS3b JIaBJICHUS
HJealbHOIO Ta3a CO CpeJHed KUHETUYECKOM DJHEPrued TEIUIOBOrO JBWKECHHUS U
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KOHIIEHTpAllMEel €ro MOJIEKYJ, CBA3b TEMIIEPATYphbl BEIIECTBA CO CPEIHEN KUHETHYECKOH
3H€pI‘HCfI TCIIJIOBOT'O ABMXKCHHUS C€ro 4YacCTull, CBA3b AAaBJICHHUA HMACAJIBHOIO TIa3a C
KOHIICHTpAallMel MOJIEKYJl M €ro TeMIleparypoi, ypaBHeHue MennaeneeBa—Knanenpona,
NIEPBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS 3HEPruM B TEIUIOBBIX MPOLECCAX), IpU
9TOM  HCHOJb30BaTh MAaTE€MaTU4YEeCKOE BBIPAXKEHHME 3aKOHOB, YKa3blBaTh  YCIIOBHS
IIPUMEHUMOCTHU ypaBHeHUs: MenneneeBa—Knanenpona;

® AHAIM3UPOBATh U OOBICHATH SJCKTPUUYECKUE SBIICHUS, UCIOJIB3YSl OCHOBHBIC IOJOXKEHUS U
3aKOHBI JJIEKTPOJMHAMUKU (3aKOH COXpaHEHHS JJIEKTPUYECKOro 3apsna, 3akoH Kyona,
MOTEHIIMATBHOCTh 3JIEKTPOCTATUYECKOTO TOJIs, MPUHIUI CYNEPHO3ULIMU SJICKTPUUECKUX
MOJIeH, TPU ATOM YKa3bIBasl YCJIOBUS IPUMEHUMOCTH 3akoHa KylioHa, a Takke MpakTH4YeCKU
Ba)KHBIE COOTHOIICHUS: 3aKOHbI OMa AJis y4acTKa UEenu U Ui 3aMKHYTOW 3JIEKTPHUYECKON
uenu, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3akonsr dapanes i 31eKTpoin3a);

® OIIMChIBATH (1)I/I3I/I‘-IGCKI/IG Hpoueccm n ABJICHUA, I/ICHOJIB3y51 BCJIIMYUHBI: HepeMeH_IeHI/Ie,
CKOPOCTb, YCKOPEHHE, HMITYJIbC Tella U CHUCTEMBI TEJ, CHJIa, MOMEHT CHJIbI, JaBIICHUE,
MOTEHITMAIbHAS DHEPrUs, KWHETUYECKAsl SHEPTHs, MEXaHWYeCKas dHEprus, padoTa CHIIbI,
LHEHTPOCTPEMUTENILHOE YCKOPEHHME, CWJIa TSKECTHU, CHUJla YIOPYroCTH, CUJla TPEHHS,
MOIIHOCTb, JHEPrUsi B3aUMOJEUCTBUS Tesa ¢ 3eMiI€ld BOJIM3M €€ NOBEPXHOCTH, SHEPrus
yIpyroit aepopmanuu MpyxKUHbI, KOJTUYECTBO TEIUIOTHI, aOCOMIOTHAs TEeMIlepaTrypa Tena,
paboTta B TepMOJUHAMHKE, BHYTPEHHSISI SHEPrusl HAeajJbHOr0 OJHOATOMHOrO rasa, pabora
WJICAJIBHOTO Tra3a, OTHOCUTENbHAas BIAXHOCTh Bo3ayxa, KIIJ[ wuaeampHOro TtemioBoro
JABUT'aTCJIA, BHCKTpI/I‘ICCKOG I10JIE, HaHpH)KéHHOCTI) SHGKTpI/I‘-IeCKOFO I10JI4, HaHpiDKéHHOCTI)
MOJII TOYEYHOTO 3apsijia WU 3apsSHKEHHOTO IIapa B BaKyyMe U B JIMAJIEKTPUKE, MOTEHIIHAI
ANEKTPOCTATUYECKOTO TOJISI, PA3HOCTh MOTEHIUANOB, YIEKTPOABMKYIIAs CHUlla, CUJla TOKa,
HalpsDKEHUWEe, MOIIHOCTh TOKa, OJJEKTpUYecKas EMKOCTh IIJIOCKOTO KOHAEHCAaTopa,
COTMPOTHUBIIEHWE YydYacTKa IENMU C TMOCJIEeNOBATEeIbHBIM W TapaJlIeIbHBIM COCIUHEHHEM
PE3UCTOPOB, SHEPTHUS IEKTPUUECKOTO MOJIsl KOHAEHCATOpa;

® O0BACHATh OCOOCHHOCTH TMPOTEKAaHUs (U3NYECKUX SBICHUN: MEXaHWYECKOoe JBHKEHHE,
TEIUIOBOE JIBUKEHHME 4YacCTHIl BEIIECTBA, TEIIOBOE pPaBHOBECUE, OPOYHOBCKOE JIBUXKEHHE,
midy3us, ucnapeHue, KHUIIEHWE | KOHJEHCalus, IUIaBJICHHE U KpPUCTAJUIM3aIus,
HaIPaBJIEHHOCTh TEIUIONEPENayun, dJIEKTPU3aLUsA T€J, SKBUIIOTEHIIMAIBHOCTh TOBEPXHOCTU
3apsSKEHHOTO TPOBOHHKA;

® [I[POBOJIUTH HCCIIEAOBAHWE 3aBUCHUMOCTH OJHOM (U3WYECKOW BEIWYMHBI OT JPYrod ¢
HCIOJIb30BAHUEM MPSAMBIX U3MEPEHHH, TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCUPOBAThH
pe3yJIbTaThl MOJYYEHHOW 3aBHCUMOCTH (PU3MYECKHMX BEJIWYUH B BUJE IpaUKOB ¢ y4ETOM
a0COIIOTHBIX MOTPEIIHOCTEN U3MEPEHNUH, 1eTaTh BHIBOIBI 110 Pe3yJIbTaTaM UCCIIEI0OBaHUS;

® [IPOBOJIUTH KOCBEHHbIE M3MEPEHUs! (PU3MUECKUX BEJIWYMH, MPH STOM BBIOMPATh ONTUMAIbHBIHI
METOJl M3MEPEHHMsI, OLIEHUBATh Aa0COJIOTHBIE U OTHOCHUTEIbHBIE MOTPEUIHOCTU NPSIMBIX U
KOCBEHHBIX U3MEPEHHUI;

® [IPOBOJAUTH OIBITHI 10 IPOBEPKE IPEMIOKECHHOW T'MIIOTE3bl: IIJIAHUPOBATH OJKCIIEPUMEHT,
co0upaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh IOJYyYEHHBIE pPE3yJbTaThl U
JIeNaTh BBIBOJI O CTATYyCE MPEI0KEHHOW THIIOTE3HI;

e coOmo1aTh MpaBuiia 6€30MaCHOTO TPyJAa MPH MPOBEACHUHU UCCIIEAOBAaHUM B paMKaxX y4eOHOTro
AKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-HCCIIEI0BATENbCKOM U MPOEKTHOM AESTENTbHOCTU C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0O0PYIOBAHMS;
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e pemiaTh pacuéTHBIC 3a7aud C SIBHO 33JIaHHON M HESBHO 33JIaHHOM (DM3MUYECKON MOJIENbIO: Ha
OCHOBAaHWM aHaju3a YCJIOBUS OOOCHOBBIBATH BHIOOp (PH3MUECKOW MOJENH, OTBEYAIOIICH
TpeOOBaHUAM 3a7aud, NPUMEHSATH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJaThl
(bu3MYECKUX TEOpUH TIPU WCIOIH30BAHUM MAaTEMAaTHUYECKHX METOAOB pEIICHUsS 3ajad,
MIPOBOAUTHh Pacu€Thl HA OCHOBAHWU HMMEIOIIMXCS JTAHHBIX, aHAJIM3UPOBATH PE3YNbTaThl U
KOPPEKTUPOBATh METO/IbI PEHICHUS C y4ETOM IMOJIYYCHHBIX PE3yJIbTaTOB;

e pemiaTh KayecTBEHHBIE 337a4M, TpeOyIolre MPUMEHEHHs 3HAaHUK M3 Pa3HBIX pas/esioB Kypca
¢Gu3uKy, a TaKKe UHTErPaLluy 3HAaHUHM U3 APYrHX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA:
BBICTPAaUBaTh JIOTMYECKYIO LENOYKY PACCYXACHHM C ONOpPOM Ha HW3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

® MCII0JIb30BaTh TCOPCTUYCCKUC 3HAHUA I OOBSICHEHHSI OCHOBHBIX IIPUHIUIIOB paGOTBI
HU3MEPUTECIIbHBIX HpI/I60pOB, TCXHUYCCKUX YCTpOfICTB N TEXHOJIOTHYCCKUX IIPOLECCOB;

® [IPUBOANTH IPUMEPHI BKJIAJ[a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH,
B 00BbsICHEHUE MPOILIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

® AaHAJIM3MPOBaTh U OLEHMBATH IOCIEACTBUS OBITOBOW M IPOM3BOJCTBEHHOH ESTEIbHOCTU
YeJIOBEeKa, CBS3aHHON C (U3MYECKMMH TIPOLECCAMM, C TO3ULUH  HKOJIOTHYECKOU
0€30MacHOCTH, MPEACTABICHUN O PAllMOHATBHOM IIPUPOAOIIOJIB30BAHUY, a TAKXKE Pa3yMHOM
UCTOJb30BAHUU JOCTHXKEHUH HAyKd W TEXHOJOTMHM JUIsl JanbHEHIIero pas3BUTHSA
4eJI0BEYECKOIo O0ILECTBa;

® IPUMEHATh PA3TUYHBIE CIIOCOOBI PadOThI ¢ HMHPOpPMALUEH (UINIECKOTO COICPKAHUSA C
HCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTUH, NMPH 3TOM HCIHOJIb30BaTh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUHU Ul TOMCKA, NepepadOTKU U NpeAbsBICHUS
y4eOHOM M Hay4yHO-NMOMYJISIpHOM UHGOpMaluu, CTPYKTYpPUPOBAHHUS M HUHTEPIIpETaLUU
nH(pOpMaLlUY, TOJYYEHHOW H3 pa3IUYHbIX HCTOYHUKOB, KPUTHUECKH aHAIU3HPOBATh
MOJTy4yaeMyr0 MH(POPMALMIO U OLIEHUBAaTh €€ JOCTOBEPHOCTh KAaK HA OCHOBE HMMEIOIIUXCS
3HaHUi, TaKk ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA UH(OopMaIH;

® [IPOSABJIATE OPraHU3alMOHHLBIC W IMO3HABATCIIBHBIC YMCHUSA CaMOCTOATCIBHOI'O npno6peTeHH51
HOBBIX 3HAHHUH B IMPONICCCC BLIITOJIHCHUS ITPOCKTHBIX U y‘Ie6HO'I/ICCJ'IeI[OBaTCJ'IBCKI/IX pa60T;

epaboTaTh B TPYIIE C UCHOJHEHHUEM pPAa3IMYHBIX COIMAJIbHBIX pOJIEH, MIaHUPOBaTh padboOTy
IpyIIbl, paduOHAJIBHO pacnpcAaciIdaTb ACATCIBHOCTE B HCECTAHAAPTHBIX CUTYyallUAX,
aJIeKBaTHO OIIEHMWBATh BKJIAJ] KKJJOT0 U3 YYACTHUKOB IPYMIIBI B pEllIeHUE paccMaTpUBaeMon
poOIeMBI;

® [IPOSIBJIATE MOTHBAIMIO K Oymyiied mpodeccHnoHAbHON JeITeIbHOCTH 10 CIeIHATbHOCTIM
(U3UKO-TEXHUYECKOTO MPOUIISL.

K xonny oOywyenus B 11 knacce mpeiaMeTHbIE pe3yjbTaThl HAa YIIyOJIEHHOM YPOBHE JOJDKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

® [IOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOJOTMUYECKOW, COLMAIBHOM M ITHYECKOM

cdepax AesITENbHOCTU YellOBEKa, POJib U MeCTO (PM3MKU B COBPEMEHHON HAay4HOH KapTHHE

MHpa, POJIb ACTPOHOMHH B MPAKTUYECKON AESITENbHOCTH YeJIOBEKa U JlalbHeieM HayqHO-

TEXHUYECKOM DPa3BUTUH, 3HAUEHHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH, 00bICHUTEIHLHOM

U TMPOrHOCTUYECKON (DYHKIMI (U3NUECKON Teopunm — SIEKTPOJUHAMUKH, CHEIHATIbHON
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TEOPUH OTHOCHTEIIbHOCTH, KBAHTOBON (PM3UKH, PO (U3HUECKOU TeOpruu B (POpMUPOBAHUHU
MPEJCTaBICHUN O (PU3NUECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MHUpa B 00IIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE;

e pa3jMyaTh YCIOBHUS NPUMEHUMOCTH Mojeleld (U3MYecKuX Ten M MpOoLeccoB (SIBICHUMN):
OJTHOPOJHOE AJIEKTPHUUECKOE M OJHOPOJHOE MAarHMUTHOE IOJIs, TApMOHUYECKHE KoJeOaHus,
MaTeMaTUYECKUN MaATHUK, WICAIbHBIM NPYXKUHHBIA MASTHUK, TapPMOHMYECKHE BOJHBI,
UJealbHbIi KoNMebaTenbHbli KOHTYp, TOHKasl JIMH3a, MOJEJEH aromMa, aTOMHOrO sijapa u
KBaHTOBOI MOJIEJIN CBETA;

® pa3MyaTh yciOBUs (TPaHHUIBI, OONACTH) MPUMEHHUMOCTH (PU3MUYECKHX 3aKOHOB, NMOHUMATb
BceoOIMi xapakrep (YHIAMEHTAJIbHBIX 3aKOHOB W OIPaHMYEHHOCTb MCIIOJIb30BaHMS
YaCTHBIX 3aKOHOB;

® AHANIM3UPOBATHh U OOBACHSTH SJIEKTPOMArHUTHBIC TIPOLIECCHI U SBJICHUS, UCTIONb3YSl OCHOBHbBIC
MOJIOKEHUS U 3aKOHBI AJIEKTPOJAMHAMUKH U CHEIHATbHON TEOpUH OTHOCHUTEIHHOCTU (3aKOH
COXpaHEHHUs DJJIEKTPUYECKOTro  3apsana, cwia Awmmnepa, cwia JlopeHua, 3akoH
3JIEKTPOMArHUTHOM WHAYKIMH, nipaBuiio Jlenna, csizp DJ[C caMOMHAYKIIMH B 3JEMEHTE
BJIEKTPUYECKOM LENU CO CKOPOCTBIO M3MEHEHMS CHJIbI TOKA, IMOCTYJIAThl CHEHHAIbHON
TEOPUU OTHOCUTEILHOCTH DUHINTEHHA);

® AHAIM3UPOBAaTh M OOBACHATH KBAHTOBBIE IPOLECCHl M SIBJIEHUS, MCIONb3Ys MOJIOXKEHUS
KBaHTOBOM (u3uku (ypaBHeHWe DOiiHmTelHHa a1 Qorodddexra, NepBbIA U BTOPOM
noctynarel bopa, mpuHIMO CcOOTHOILIEHHS HeomnpeaenéHHocred ['eifsenbepra, 3aKOHBI
COXpaHEHHUs 3aps/I0OBOIO M MacCOBOIO YHCEI M SHEPIMU B SACPHBIX PEAKLUAX, 3aKOH
PaIMOAaKTUBHOIO pacmaja);

® ONUCHIBATh (PU3MUECKHE TMPOLECCHl W SBJICHUS, HCHOJIb3ysd BEIMYUHBI: HANPSKEHHOCTD
JJIEKTPUYECKOTO TI0JIsA, MOTEHLMANI JIEKTPOCTATUYECKOrO IIOJI, Pa3HOCTh IOTEHIIUAJIOB,
JJIEKTPOJBIIKYIIAsT CWJIA, MHIYKIHAS MAarHUTHOTO IOJII, MarHUTHBIM MOTOK, CWiIa AMIiepa,
WHJYKTUBHOCTb, DSJIEKTPOABMKYIAs CHJIA CAaMOMHAYKIUH, HSHEPTHUs MAarHUTHOTO IIOJIs
[IPOBOJHHUKA C TOKOM, PEIATUBUCTCKUN HMIIYJIbC, IIOJIHAs DHEPIrUs, DHEPrUs IIOKOs
CBOOOJHOM YaCTHIIbI, JHEPTUS U UMITYJILC (POTOHA, MACCOBOE YMCIIO M 3apsij sSApa, SHEPIus
CBA3M A1PA;

¢ O0BSICHATD OCOOCHHOCTH MPOTEKAaHHUS (PH3MUECKUX SIBICHHM: SJCKTPOMArHUTHAS WHIIYKIIHS,
CAMOMHJIYKIIMsI, pE30HaHC, HHTepdepeHuuss BOJH, AUDPaKIUs, TUCIEPCHs, IOJHOE
BHYTpEHHee oTpakeHue, (orodnekrpuueckuii sddexr (pororddexr), anppa- u Oera-
pacmafpl sjep, raMMa-u3iIydeHue siep, GU3ndeckne MPUHIUIBI CIIEKTPAILHOTO aHAIM3a U
paloThI na3zepa;

® OIIpPE/ICIIATh HAIPABJICHUE UHAYKIIMM MarHUTHOTO MOJISI IPOBOJHUKA C TOKOM, CHJIbI AMIiepa 1
cunel JIopeHia;

® CTPOUTH U300paKeHHE, CO3/IaBaeMOe IJIOCKUM 3€pKajloM, TOHKOM JIMH30M, U PaCCUUTHIBATH €T0
XapaKTEPUCTHUKU;

® IPUMEHSTH OCHOBOIIOJIATAIOIINE aCTPOHOMUYECKUE TIOHSTHS, TEOPUU U 3aKOHBI JUTsI aHAIN3a U
00BsicHEHUS (PU3MYECKHUX MPOIIECCOB, MPOUCXOIAMINX B 3BE37aX, B 3BE3IHBIX CHUCTEMAX, B
MEXTAIAKTUIECKOH Cpefie; MBIKEeHUsI HEOSCHBIX TeJl, DBOJIIOINY 3BE3/] 1 BeeneHHoi;
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® [IPOBOJIUTH HCCIICOBAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BEJIMYMH C HCHOJIB30BAHUEM MPSIMBIX
U3MEpPEHHH, IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yIbTAThl MOTYyIEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BuAe TrpadukoB ¢ yd4éroM aOCOTIOTHBIX
MOTPELIHOCTEN U3MEPEHUH, IeTaTh BHIBOBI IO PE3yJIbTaTaM MUCCIIETOBAHUS;

® [IPOBOJIUTh KOCBEHHbIE N3MEPEHUS (PU3NUECKUX BEIUYMH, IIPU 3TOM BbIOMPATh ONTUMAJIbHBIN
METOJ, M3MEPEHUs, OICHUBATh AOCOJIOTHBIE W OTHOCHTEIBHBIC MOTPEUIHOCTH HPSAMBIX H
KOCBEHHBIX U3MEPEHHU;

® [I[POBOJUTH OMNBITHI IO IPOBEPKE NPEUIOKCHHONW TUIOTE3bl: IUIAHUPOBATh JKCIIEPUMEHT,
coOHpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, AHAJIM3MPOBATH IOJIYYEHHBIE PE3YIbTaThl U
JIeJIaTh BBIBOJ O CTATyCE IIPEIIOKEHHOU TUIIOTE3BI;

® OIMMCBIBATb MCTO/bI ITOJIYYCHHA HAYYHBIX aCTPOHOMHNYCCKUX 3HaHHﬁ;

e cOOI0aTh MpaBuiia OE€30M1aCHOrO TpyAa MPU MPOBEJCHUH HUCCIIEI0OBAaHUI B paMKax y4yeOHOTro
AKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-MCCIIEI0BAaTENbCKOM U MPOEKTHOM AESTEIBHOCTU C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyJOBAHUS;

e peliaTh pacu€THhIEC 3a7a4d C SIBHO 33JaHHOM M HESBHO 3a/laHHOM (PM3MYECKON MOJeNnblo: Ha
OCHOBAHMHU aHAJM3a YCIOBHs BHIOMPATh (PU3MUECKHUE MOJETH, OTBEYAIOIINEe TPeOOBaHUAM
3a/1a4uM, MPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3HUECKUX TCOPUI
P HUCMOJB30BAHUM MATEMATHUYECKUX METOJOB PEIICHMs 3a/Jad, NPOBOAUTH PacyEéThl Ha
OCHOBAaHUHU HMMEIOIINXCS JTaHHBIX, aHAJU3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX Pe3yIbTaTOB;

e pelaTh KauyeCTBEHHbIE 3a7auM, TpeOyrole MpUMEHEHHs 3HaHUH M3 pa3HBIX pas/esioB Kypca
¢u3nKy, a TaKKe UHTETPALUU 3HAHUH U3 APYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA:
BBICTPaMBaTh JIOTMYECKYIO LEMOYKY PACCYXKICHUHM C ONOPOM HAa H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHMUS;

® MCIIOJIb30BAaTh TCOPETUYCCKUC 3HAHUA I OOBSACHEHUS OCHOBHEIX IMPUHIIMUIIOB pa6OTI)I
HU3MEPUTECIIBHBIX HpI/I60p0B, TCEXHUYCCKUX YCTpOI\/’ICTB N TCXHOJIOTHYCCKUX IMPOUCCCOB;

® [IPUBOANTH IPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH,
B 00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

® QHAJIM3MPOBAaTh W OLEHMBATH IOCIEACTBUS OBITOBOW M MPOM3BOJCTBEHHOH IESATEIbHOCTH
YeJI0BEKa, CBS3aHHOM ¢ (U3MYECKMMM TpoleccaMH, C MO3MLIUNA  SKOJIOTHYECKOMH
0€30I1aCHOCTH, MPEJICTABICHUH O pallMOHAIILHOM IIPHPOJIONIONIB30BaHUH, a TAKKE Pa3yMHOM
UCIIOJIb30BAaHUN JIOCTHKEHUM HAyKM M TEXHOJIOTMHA I JalibHEHIIero pa3BUTHS
4eJI0BEUECKOro O0IIECTBa;

® IPUMEHSTH Pa3IMYHBIE CIMOCOOBI paboThl ¢ WH(OpManuend (UINIECKOTO CONIEpPKAHUS C
WCIIOIb30BAaHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHH, TIPHU ATOM HCIOJIb30BaTh
COBpeMeHHbIe MH(GOPMAIMOHHBIE TEXHOJOTHH JUIS TIOWCKA, MepepaboTKU U MPeabsBICHUSI
yuyeOHOW ¥ HAYYHO-TIOMYJISPHOW WHGPOpPMAIUU, CTPYKTYPUPOBAHUS W HWHTEPIPETALUN
nHpOpManuM, TMONYYEHHON U3 pa3IMYHBIX HMCTOYHUKOB, KPHUTHYECKH aHAIM3UPOBATh
MoJIydaeMyro MH(OpPMalLMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KAaK HA OCHOBE HMMEIOIIHUXCS
3HAHUU, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA NH(OPMAIIUH;
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® [IPOSIBJIATH OPTaHM3AINMOHHBIC W MO3HABATEIILHBIC YMEHUS CAMOCTOSITEIBHOTO MPUOOpPETCHUS
HOBBIX 3HAHUH B MpOIIecce BHIMOIHEHHS MPOCKTHBIX U YU€OHO-UCCIEI0BATENbCKUX PadoT;

e paboTaTh B TPYyMIE C HCIOJHEHHEM PA3JIMYHBIX COLHUAIBHBIX POJICH, TUIAHUPOBATh PabOTy
IPYIIBL, PAlMOHAIBHO PACIPENesITh JACATENBHOCTh B HECTAHIAPTHBIX CHUTYaIHSX,
aJIeKBaTHO OLICHHBATh BKJIAJ KQKIOT0 U3 YYACTHHKOB I'PYIIIIBEI B PEIICHUE PacCMaTpUBACMO
poOIIEMBI;

® [IPOSIBJIATh MOTHBAIMIO K Oynymiell mpodecCHOHATBHON NeATeIhbHOCTH TI0 CIEeIUATBHOCTIM
(hUBUKO-TEXHHUUECKOTO MPODHUIISL.
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