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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke Ha YpPOBHE cCpemHero obmero oOpa3oBaHHs pa3paboTaHa Ha
OCHOBE TOJIOKEHUIN 1 TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOUM 00pa30oBaTENbHOMN
nporpammebl, nipeacraBieHHbIx B ®I'OC COO, a Ttakxke ¢ yuéroMm deaepanbHoil paboueit
nporpammsel Bocriutanusi 1 Konuenmum npenonaBanus yueOHoro npeamera «®dusnkay B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoil ®enepaunuu, peanu3yrOIMX OCHOBHBIC
o0pa3oBaTebHbIE MPOTPAMMBI.

[Iporpamma 10 ¢Qusuke ompedenseT o00sA3aTeNbHOEC MPEIMETHOE COACpKAHME,
YCTAHABJIMBAET PEKOMEHAYEMYIO IIOCJIEIOBATEIbHOCT M3YyYEHHsI TEM W  Pa3eloB
y4eOHOro mnpeaMera ¢ y4€TOM MEXNPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JOTMKHU
y4eOHOro Tmpolecca, BO3pacTHRIX ocoOeHHocTel oOydwarommxcs. [Iporpamma mo ¢usuke
Aa€T MpeAcTaBlIeHUE O LENIX, COJEPKaHuM, OOIIel cTpaTerui 00y4YeHUs, BOCIIUTAHUS U
pa3BUTUS OOYyYarOIIMXCs CpeAcTBaMHM y4yeOHOro npeamera «Pusnka» Ha yriayOaéHHOM
YPOBHE.

N3yuyenne kypca ¢(usuku yriayOia€HHOrO YpOBHSI IIO3BOJISIET pealii30BaTh 3aJauu
npodecCHoHaTbHON OpUEHTAIlMH, HAIMPAaBICHO HAa CO3JaHHUE YCIOBHM ISl MPOSBICHUS
CBOMX WHTEJUICKTYaJIbHBIX W TBOPYECKHMX CHOCOOHOCTEH KaKIpIM OOydYaromuMcH,
KOTOpbIE  HEOOXOAMMBI  JUIsl  NPOAODKEHHS  OOpa3oBaHMs B OpraHU3alUsix
po¢heCcCUOHATILHOTO0 00pa30BaHusl MO PA3NIUYHBIM (PU3UKO-TEXHUUECKUM U MH)KEHEPHBIM
CHELUATBHOCTSIM.

B mporpamme mo ¢usmke ompenensioTcs IUIaHUPYEMBIE PEe3yJbTaThl OCBOSHHS Kypca
¢bu3uKM Ha ypoBHE cpemHero oOImero oOpa3oBaHWA: JMYHOCTHBIE, METalpeaMETHBIC,
npeaMeTHble (Ha yriyOiaéHHOM YypoBHe). HayuHO-MeTOHO0J0rM4eckoil OCHOBOW ISt
pa3paboTKu TpeOOBaHUM K JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yiIbTaTaM
0oOy4aromuxcsi, OCBOMBIIMX MpOTrpaMMmy IO (HU3UKE HA YPOBHE CpPETHETO OOIIEero
o0pa3oBaHMs Ha yIIIyOJIEHHOM YPOBHE, SIBJIIETCS CHCTEMHO-AEATEIbHOCTHBIN MOIXO/I.
[TporpamMma no pusMKe BKIIOYAET:

IUTAaHUPYEMBbIE pe3yNbTaThl OCBOCHUS Kypca (U3MKM Ha YriayOJIEHHOM YypOBHE, B TOM
quClie IPEIMETHBIE PE3YIbTATHI 10 TOAaM 00yUYeHMS;

cozepxkanue yueoHoro npeamera «dusnka» mo rogam oOydeHHs..

[IporpaMmma 1o (¢u3MKe MMeEET NPUMEPHBIA XapakTep W MOXET OBITh HCIOJIB30BaHa
YUUTENSIMH (PU3UKHU AJI1 COCTABIIEHUS] CBOUX pabOUYUX MPOTPAMM.

IIporpamma 10 (u3MKEe HE CKOBBIBA€T TBOPYECKYIO WHUIMATHUBY YUYUTENEH U
MIPEAOCTABIIAET BO3MOKHOCTU JJIsl peaju3ally PA3IMYHbIX METOJIUYECKHX MOIXO0J0B K
npernofaBaHuio0  (QU3NKKM HA YIAyOJIEHHOM ypOBHE TIPH  YCJIOBHH COXPaHEHUS
00s3aTENIbHON YaCTH COJEPKaHMS Kypca.

®du3uka Kak HayKa 0 Haubosee o0IMX 3aKOHaX MPUPOAbI, BBICTyNAasi B KaUECTBE Y4EOHOTO
npeaMeTa B ILIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUI 00 OKpy’Karolem
mupe. [lIkonbHBI Kypc (PU3MKH — CHUCTEMOOOPA3YIOUIUMNA [JIi €CTECTBEHHO-HAYYHBIX



y4eOHBIX TPEIMETOB, MOCKOJIbKY (HU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U
SABJICHUM, M3y4yaeMbIX XHMMHEH, Ouonorued, ¢uzmueckoil reorpadueil m acTpoHOMUEH.
Hcnonb30BaHue U aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUN ONPEEIUIIO XapaKTep U
OypHOE pa3BUTHE pPAa3HOOOPA3HBIX TEXHOJOTHHA B cQepe DHEPreTUKH, TPaHCIIOPTa,
OCBOEHHMSI KOCMOCA, MOJYYEHUsI HOBBIX MaT€pPUAJIOB C 3a/IaHHBIMU CBoicTBaMu. M3yueHue
(U3MKM BHOCUT OCHOBHOM BKJIaJl B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI MHpa
oOyuaromerocsi, B pOpMUPOBAHUE YMEHU NPUMEHATh HAYYHBIA METOJ MO3HAaHUS NpPU
BBITIOJTHEHUH UMHU y4eOHBIX HCCIIEAOBAHUN.

B ocHOBYy Kkypca ¢u3uKu Ha ypOBHE CpeaHEro O0IIero oopa3oBaHuUs MOJOXKEH P UACH,
KOTOPbIE MOKHO pacCMaTpyUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoesa yenocmuocmu. B cCOOTBETCTBUN C HEN KyPC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lieioB (U3MKH, BKIIOYAET KAaK BOIPOCHI KIACCHYECKOH,
TaK U COBPEMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B COOTBETCTBHUM C HEW MaTepuan Kypca (U3HKH OO0bEeIUHEH
BOKpPYT' pu3nueckux Teopuil. Benymum B Kypce siBisieTcs: GopMHUpOBaHUE NPEACTABICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U IOJIE.

Hoea cymanumapuszayuu. E€ peann3anys MpeanogaracT UCIoJib30BaHUE I'yMaHUTapHOIO
noTeHnuasa (U3NYECKO HAyKH, OCMBICICHHE CBSI3W Pa3BUTUA (U3UKH C Pa3BUTHEM
oOlecTBa, a TaKXe C MHUPOBO33PEHUYECKHMMH, HPABCTBEHHBIMH U HKOJIOTHYECKUMU
npoOJjieMamu.

Hoea npuknaounou nanpagnennocmu. Kypc ¢u3uku  yriayOnaEHHOTO  YpPOBHS
MPEANOJaraeT 3HAKOMCTBO C IIMPOKHUM KpPYIOM TEXHHUYECKUX W TEXHOJIOTHYECKUX
MIPUJIOKEHUN M3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmaTpuBarOTCS Ha YPOBHE
o0ILIMX MPECTAaBICHUN U COBPEMEHHbBIE TEXHUUECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3konocusayuu peanusyeTcss INOCPEICTBOM BBEACHMS DIIEMEHTOB COACPKAHUSA,
HNOCBSIIEHHBIX HSKOJIOTMYECKUM MpOOJEeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbl C
pa3BUTHEM TEXHUKH U TEXHOJOTHH, a TakkKe OOCYXICHHs MpOOJeM palOHATBHOTO
MPUPOIOTIONB30BAHUS U IKOJIOTHIECKON O€30MacHOCTH.

OcBoeHue conep:kaHus MPOrpaMMbl MO (U3HUKE TOJDKHO OBITh OCTPOECHO HA MPUHIMIIAX
CUCTEMHO-/IEATEIbHOCTHOrO moaxona. /Jlns ¢usukm peanuszanus STUX NPHUHLIKIIOB
0asupyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSITENIBHOTO HKCHEPUMEHTAa KaK IMOCTOSIHHO
nerctByroniero gakropa yueOHoro nporuecca. s yriiy0iaEHHOTO ypOBHSL — 3TO CHUCTEMaA
CaMOCTOSITEILHOTO ~ YYEHHYECKOTO  OKCIIEPUMEHTa,  BKJIIOYAIOMIETO  (h)POHTATbHBIC
YUEHUYECKHUE OTBITHI IPU U3YUYEHUU HOBOT'O MaTepuaia, 1aboparopHbie paboThl U pabOTHI
npakTukyma. IIpu 3ToM BO3MOXHBI ABa crioco0a peanu3auuu GU3NYECKOro MPaKkTUKyMa.
B mepBom ciydae mpaktukyMm mpoBogutcs aubo B konie 10 u 11 kmaccos, nubo mocre
MEPBOTO U BTOPOTO MOJYroJAMA B KaXIOM M3 3TUX KiaccoB. BTopoil cmocod — 3T1o
MHTErpanus padoT NpakTUKyMa B CUCTEMY JIaDOPATOPHBIX padOT, KOTOPBIE MPOBOJATCS B
npouecce u3ydeHus pasnena (temsl). Ilpu sTom nox pabotamu npakTukyma MOHUMAaETCs



CaMOCTOSITEJIbHOE HCCJIEI0BAaHUE, KOTOPOE IMPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOTO,
00001EHHOT0 BH/1a O3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme no ¢usuke cuctemMa y4eHHUYECKOTO HKCIEPUMEHTA, JaOOpaTOpHbIX padoT U
MpaKTUKyMa TMpeAcTaBieHa €IUHBIM TepedyHeM. BpIOOp TeMaTHKu Ais 3TUX BHJIIOB
YUEHUYECKUX MPAKTHYECKUX pPadOT OCYIIECTBISETCS YJaCTHHKaAMH OOpa30BaTEIbHOTO
npoluecca UCXosd U3 0COOEHHOCTEW MOYpPOUHOTO IUIAHMPOBAHUS U OCHAILEHUS KaOuHeTa
¢uzuku. [Ipu 3TOoM obecrnieunBaeTcss OBJIAJIEHUE OOYYArOIIMMHCS YMEHUSIMU MPOBOJIUTH
npsIMbIe M KOCBEHHBIE M3MEPEHUS, UCCIICIOBAHMS 3aBUCUMOCTEH (PU3NYECKUX BETUYUH U
MTOCTaHOBKY OIIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHHE yAENSETCS PEIICHUIO PacuETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu saTom
JUIA pacu€THBIX 3a7a4 NPUOPUTETOM SBISIOTCA 3aJadd C SIBHO 33JaHHOM M HESBHO
3aJJaHHOW (PU3MYECKON MOJEIbI0, MO3BOJSIOLUIUME NPUMEHATh H3YyUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fenia Kypca, TaKk U MHTETpUpYys NPUMEHEHUE 3HAHUN
U3 pasHBIX pa3aenoB. [[7s KadecTBEHHBIX 3a/ad MPUOPUTETOM SBISIOTCA 3a/aHus Ha
OOBsICHEHHE/TIPE/ICKa3aHUe TMPOTEKAaHUS (PU3MUYECKUX SBJICHUM U  MPOLECCOB B
OKpY>Karolllel ®U3HHU, TpeOyrolne BbI0opa pU3nUecKoi MOIETH ISl CUTYalluu IPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBanuamu PI'OC COO k wmarepuanbHO-TEXHUYECKOMY
o0OecredyeHn0 y4eOHOro mporecca Kypc (u3uku yriayOn€HHOTO YpOBHS Ha ypOBHE
cpenHero obmiero oopa3oBaHus JOJHKEH U3Y4aThCsl B YCIOBUAX IIPeIMETHOro kabuHera. B
kaOuHere GU3MKK JOHKHO ObITh HeoOxomumoe JsabopatopHoe 000pyaoBaHUE s
BBITIOJTHEHHS YKa3aHHBIX B MpOTrpamMMe 1Mo (U3UKE YICHHUECKHUX OIBITOB, J1a00paTOPHBIX
paboT 1 paboT MpaKkTUKyMa, a TAK)Ke JEMOHCTPAIMOHHOE 000py0BaHNE.
JlemoHCTpanimoHHOE 00OpyAoBaHUE (OPMHUPYETCS B COOTBETCTBHU C TPHUHITUIIOM
MUHUMaJIBHOM JOCTaTOYHOCTHM M OO0ECIEeYMBAaET IIOCTAHOBKY II€PEUUCICHHBIX B
nporpamme 1o (pU3MKe KIHYEBbIX IEMOHCTPALUI IS HCCIEA0BAaHUS U3Y4aeMbIX SBJICHUN
U TPOIECCOB, SMIMUPHUECKUX U (yHIAMEHTAIbHBIX 3aKOHOB, WX TEXHUYECKHX
IIPUMEHEHU .

JlaboparopHoe 00opynOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopMmMupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecredMBaeTcs B pacdyére OJHOr0 KOMIUIEKTa Ha
AByX oOyuaromuxcs. Temarnueckue KOMIUIEKTBI JIa0OpaTOPHOTO 000PYAOBAHUS JOJIKHBI
OBITH MOCTPOEHBI HA KOMITJIEKCHOM HCIOJIb30BAaHWN aHAJIOTOBBIX W ITU(POBBIX MPHOOPOB,
a TaKke KOMITBIOTEPHBIX U3MEPUTETIHHBIX CUCTEM B BUE U(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 00LIEM 00pa30BaHUU SABJISIOTCS:

(bopMHpOBaHNE UHTEPECA U CTPEMIICHHUS 00YUAIOMINXCSl K HAYYHOMY MU3YyUEHUIO MPUPOIBI,
pa3BUTHE UX WHTEIUIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOAE TMO3HaHUuS ©  (HOpMUPOBAHHE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHHSIM;



(dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa M3y4eHUsI OCHOB CTPOEHUS
MaTepUH U PyHIaMEHTAIIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUEe YMEHUN OOBSCHATH SBJICHHUS C MCIOJIb30BAHMEM (PU3UYECKUX 3HAHUMA U
HAYYHBIX JOKA3aTeNIbCTB;

dbopMupoBaHHE TPENCTaBICHUA O poind (U3UKU AN PAa3BUTHS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTaBIEHUHM O BO3MOXHBIX cdepax Oyaymed npodeccuoHaIbHOU
JESITeIbHOCTH, CBA3AHHBIX C (DU3MKOM, MOATOTOBKA K JajbHEHIIEeMy OOYYEHHIO B 3TOM
HaIPaBJICHUU.

JlocTmkeHne 3TUX Ieniell o0ecrnedynBaeTcs pEHIeHHEeM CIEAYIONMX 3aJad B Ipolecce
U3y4eHUs Kypca (pU3MKu Ha ypOBHE CpeIHEro o0IIero 00pa3oBaHus:

NpUoOpeTEeHNEe CUCTEMbl 3HaHMM 00 0O0wMX (PU3HYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUAX, BKIIOYAS MEXAHUKY, MOJEKYISPHYIO (DU3UKY, 3IIEKTPOJWHAMUKY, KBAHTOBYIO
(bu3HKY U dIIEMEHTHI aCTPODUBUKH;

(dbopMHUpoOBaHUE YMEHUM PUMEHSITh TEOPETUUECKHUE 3HAHUS I O0OBSICHEHUS (PU3NUECKUX
SBJICHUM B PUPOJIE U JJISI IPUHATUS MPAKTUUECKUX PEIICHUH B TOBCEIHEBHOM JKU3HMU;
OCBOEHHUE CIIOCOOOB PEILIECHUS Pa3IUYHbIX 3a7a4 C SIBHO 33JJaHHOW (PU3UYECKON MOJIETIBIO,
3a7a4, MOPa3yMEBAOIINX CAMOCTOSTENbHOE CO3anne (GU3NIECKON MOJIEIH, aIeKBaTHON
YCIIOBUSIM 3aJ]a4M, B TOM YHUCJIC 33]1a4 HHKEHEPHOTO XapaKkTepa;

NoOHUMaHuEe (U3NYECKUX OCHOB M MPHUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPENY;

OBJIAJICHHNE METOJaMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS W MPOBEACHUS (HU3MUECKUX
HKCIIEPUMEHTOB, aHAIN3a U WHTEPIpeTalud UH(POpPMAINH, ONPEAETICHNUS T0CTOBEPHOCTH
MOJIy4Y€HHOTO Pe3yibTara;

CO37laHUE YCIIOBUM IJisi Pa3BUTHS YMEHUU MPOEKTHO-UCCIIENOBATEIBCKON, TBOPUYECKON
JesITeIbHOCTH;

pa3BuTHE HHTEpeca K cepam nmpodeccnoHaTbHON AeATeTLHOCTH, CBSI3aHHOHN C (PU3HKOM.
B cootBerctBumn ¢ TtpeboBanusimu DPI'OC COO yrayOn€HHBI YpOBEHb H3ydEHUS
yueOHoro npenMera «Pu3nMKa» Ha ypOBHE CPEIHEro o0Iero oOpa3zoBaHMs BbIOMpPAETCS
OoOyYaronIMMUCs, TUTAHUPYIOUIUMHU TPOJIOJDKEHUE O00pa3oBaHUsl MO  CIEIHAIBHOCTSIM
(UBUKO-TEXHUYECKOTO MPOQUIISL.

Ha m3yuenue pusuku (yrmyOnEéHHBIN ypOBEHB) Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHMs
otBoautcs 340 dacoB: B 10 kmacce — 170 gacoB (5 wacoB B Hemento), B 11 kmacce — 170
4acoB (5 4acoB B HEJIETIIO).

[Ipensaraemselil B mporpamme 1o (pu3MKe NepeueHb Ja00PaTOPHBIX U MPAKTHIECKUX pabOT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JIETaeT BHIOOP MPOBEIACHHS J1aOOpaTOPHBIX paboT
Y OTIBITOB C yYETOM MHINBUAYATBHBIX OCOOEHHOCTEN 00yUJarOIInXCsl.



COIAEPXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. Hay4yHblii MeTOJ MO3HAHUSA NPUPOIBbI.

®uzuka — (pyHaamMeHTanpbHas Hayka o mpupojae. HayuHelii MeTon moO3HaHHS U
METO/bl UCCIIENOBAHUS (PUBHUECKUX SBJICHUM.

OKCHEepUMEHT M TeOopHsl B TMpolecce Mo3HaHus npupoabl. Habmonenune u
HKCIIEPUMEHT B (pU3HKeE.

CriocoObl  u3MepeHus: (U3MUECKUX BeEIMYMH (aHAJOrOBblE U LU(POBBIE
M3MEpUTENbHBIE MPUOOPHI, KOMITBIOTEPHBIE JATIUKOBBIE CHCTEMBI).

[TorpemHocTn U3MEpeHU PU3NUECKUX BETMYUH (a0COMIOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue (U3NYECKUX SBICHUM M TPOLECCOB (MaTepuajbHas TOYKa,
aOCONIOTHO TBEPAOE TENO, HACANIbHAS KHUAKOCTb, WACANBHBIM ra3, TOYECYHBIN
3apsn). ['unoreza. dusnueckuii 3aK0H, TpaHULIBI €T0 MpUMEHUMOCTH. Du3nueckas
TEOpHUs.

Ponb 1 Mecto ¢puznuku B GOpMHUPOBAHUH COBPEMEHHOW HAYYHON KapTUHBI MUpPa, B
IPAKTUYECKOMN IESTEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepenre Cuiibl TOKAa M HANpPSIKEHUS B LEMH MOCTOSIHHOTO TOKa MPU MOMOILIU
aHAJIOrOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3nakoMcTBO ¢ uudpoBoir naboparopueir mo ¢usuke. Ilpumepsr u3MepeHus
($u3MYECKUX BEJIMYUH MPU OMOIIN KOMIIBIOTEPHBIX TaTYMKOB.

Pa3pen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKEHHE. (OTHOCHTENBHOCTh MEXAHUYECKOTO  JBUKEHUS.
Cucrema orcuéra.

[Ipsimast 1 oOpaTHas 3a1a4M MEXaHUKH.

Pannyc-BekTop MaTepualbHON TOYKH, €70 MPOEKLUN HA OCH CUCTEMBI KOOPIHHAT.
Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeHASI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHE
MaTEpUAIIBHOM TOYKH, MX NPOEKIMHM Ha OCH CUCTEMBI KoopauHar. ClokeHue
NEPEMEILCHUN U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOPEHHOE MNPSAMOJIUHEHHOE JBM)KEHHE. 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTEpUAIbHOM TOUKHA OT BPEMEHHU U HX
rpaQuky.

CBoOogHOE majgeHue. YckopeHue CBOOOAHOrO majeHus. JIBuwkeHue Tena,
OpOILIEHHOT0 MOJ YIVIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJIMHAT, CKOPOCTH M
YCKOPEHUSI MaTEPHAIbHOM TOUYKH OT BPEMEHU U UX TPapuKH.



KpuBonuneiiHoe ABuWKeHHE. J[BUKEHUE MAaTEpHANIbHOM TOYKH IO OKPYKHOCTH.
VYrioBas u  JuHedHas  ckopocTh. Ilepmom u  wactora  oOpaieHus.
[lenTpocTpeMutensHoe (HOpMabHOE), KacaTeabHOE (TaHTCHIIMAIBHOE) U TOJTHOE
YCKOPEHNE MaTEPUAIBHON TOYKH.

TexHudeckre yCTpONUCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: CIIUAOMETP, JBUKECHHE
CHaps/I0B, LICTIHBIE, IIeCTepEHYAThIC U PEMEHHBIE TTepeaaun, CKOPOCTHBIE JTU(THI.
Jlemoncmpayuu.

Mogenp cucrtembl OTCUETA, WJUIIOCTpAlMs KHUHEMATUYECKUX XapaKTEPUCTUK
JBU>KCHUSL.

CrocoObl uccae10BaHMs IBHXKEHHM.

NimrocTpanus npeaenbHoro nepexoa U i3MepeHe MrHOBEHHOU CKOPOCTH.
[IpeoOpazoBanue NBUKEHUN C UCTIOJIH30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM IPOCTPAHCTBE.

HaGmionenne pABWXEHHsA Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HanpasneHue ckopocTu pu ABUKEHHUH MO OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPHM, CKOPOCTENW ABHXKEHUS OJHOTO M TOTO K€ Teja B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomeol, npaKmuKym.

N3ydyeHne HEPAaBHOMEPHOIO [BWIKEHHUS C LEJIbI0 OIPEAEIICHUsT MIHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Npu MNPSIMOJIMHEWHOM PAaBHOYCKOPEHHOM JBHXKEHUH IO
HaKJIOHHOW INIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH IyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JBUKECHHH.
N3mepenne yckopeHHs: CBOOOJHOro MajeHUsi (PEKOMEHJIOBAHO HCIOJIb30BaHUE
uudpoBoit 1adbopaTopun).

W3ydenne ABWKEHUS Tena, OpOIIEHHOTO TOPU30HTaNbHO. [IpoBepka rumoTessl o
OpsMOM  TPOMOPLUMUOHAIBHONW 3aBUCHMOCTH MEXKIY JaJbHOCTBIO TOJNETAa U
HaYyaJbHOM CKOPOCTHIO TEJIA.

N3ydeHne nBMKEHUS TeJla M0 OKPYKHOCTH € IMOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO.
HccnenoBanue 3aBUCUMOCTH MIEPHOJA OOpAIlEeHUs] KOHMYECKOTO MAasiTHUKA OT €ro
I1apaMeTPOB.

Tema 2. lunamuxa.

IlepBeii  3akoH Hprotona. HMuHepumanbHbie cucrtemsl otcué€ra. [IpuHumn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble cUCTEMBI OTCU€Ta (ONpenesieHuE,
MIPUMEDPBHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu CHil.

Bropoii 3akoH HeroToHa 1711 MaTtepuaabHOU TOUKHU.



Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOIO TITOTEHHS. DKBHBAJEHTHOCTHh TPABUTAIMOHHON M WHEPTHOMU
MAaccCBhl.

Cuna TsbKecTH. 3aBUCUMOCTh YCKOPEHHsSI CBOOOJHOTO MaJeHUsS OT BBICOTHI HaJ
MMOBEPXHOCTHIO IUIAHETHI M OT TeorpapuIecKoi mmpoThl. JIBuKeHNE HEOSCHBIX Tell
U uX cnyTHUKOB. 3akoHbl Kemnnepa. [lepBas kocmuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, qBHKynierocst ¢ yCcKOpeHUEM.
Cuna tpenus. Cyxoe tpeHue. Cuiia TPEHHUSI CKOJIBKEHHS U CUJIa TPEHHS TOKOSI.
Koaddumuent tperns. Cuna CONMpOTHBICHUS TIPHU JBIKCHUH Tella B JKUIKOCTH
WJM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUSI.

Hasnenue. ['mapocrarnueckoe gapienue. Cuna Apxumena.

TexHuyeckne yCTPOMCTBA M  TEXHOJOTMYECKHE TMPOLECCHI:  MOJALIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpavyuu.

HaGnronenue ABWXKEHHUS Tell B HMHEPUUAIBHBIX M HEMHEPIHAIBHBIX CHCTEMax
OTCYETA.

[IpyHLMI OTHOCHUTENIBHOCTH.

Kauenue nByx MUIMHAPOB WJIU IIAPOB Pa3HON MACCHI C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEILHO HEMHEPIIUATILHON CUCTEMBI OTCUETA.

CpaBHEHHE pPABHOAECHCTBYIOIIECH MPUIOKEHHBIX K TEIy CHJI C MPOU3BEACHUEM
Macchl TeJla Ha €ro YCKOPEHHE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOIIUX B PE3YIbTAaTE B3aUMOJICUCTBUS TEIl.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAICHUU.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS MOKOS, KAUCHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenrie paBHOACUCTBYIONICH CHUJI MpU ABUKEHUU Opycka MO HAKIOHHOU
MJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBHXKEHHSI OpyCKa 10 HAKJIOHHOU
MJIOCKOCTU HA 3aJJaHHOE PACCTOSTHUE OT €r0 MACCHI.

Uccnenoanne 3aBUCUMOCTHA CHUJ YINPYTOCTH, BO3HUKAIOIIUX B TPYKUHE U
PE3MHOBOM 00pasiie, OT uX AehopMaIlkH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBS3aHHBIX HUTHIO, NEPEKUHYTOW 4Yepe3
NErKkuit OJIOK.

N3mepenne kodpduilMeHTa TPeHHS IO BEIWYWHE YTIIOBOTO KO3 (GUIIMEHTA
3aBucuMocTu F,(N).



HccnenoBanue ABMXKEHUS Opycka IO HAKIOHHOW IUIOCKOCTH C TE€PEMEHHBIM
KO3 PUIIUEHTOM TPEHUS.

N3yueHue ABMKEHUS I'Py3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynaTenbHOe U BpalaTeIbHOE IBHKEHUE TBEPOTO
Tena. MOMEHT Cuiibl OTHOCUTENBHO ocu BpaieHus. [Inedo cumsl. Cnoxenue cui,
IPWIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTH Tena.

VY ciioBust paBHOBECUS TBEPAOTO TEA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHuyeckue yCcTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI:  KPOHIUTEWH,
CTPOUTEIBHBIN KPaH, pEIIETYATHIE KOHCTPYKIIMH.

Jlemoncmpayuu.

VY ciioBusi paBHOBECHSI.

Buner paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.
HccenenoBanue yciaoBUM paBHOBECHUS TBEPAOIO TEJA, UMEIOLIETO OCh BPAILCHHUS.
KoHcTpynpoBaHre KpOHIITEMHOB U paCYET CHII yIIPYTOCTH.

N3ydenune ycToOMInBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONIOPBI.

Tema 4. 3akonsl coxpaneHus 6 MexaHuke.

HMMItynbC MaTepuaspbHOM TOYKHM, CHCTEMBl MaTepHalbHBIX ToueK. LleHTp Macc
CUCTEMBI MaTepUaIbHbIX TOUEK. Teopema o IBUKEHNHU LIEHTpa Macc.

NMiynbC cHITbl 1 I3MEHEHHE UMITYJIbCa Tella.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktnBHOE nBMXEHNE.

MomeHT wuMIysnbca MaTepHaJbHOM TOuku. IIpencraBieHne O COXpaHEHHUH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJIAX.

PaGota cunpl Ha MaJoM M Ha KOHEYHOM nepememieHud. ['paduueckoe
npencTaBieHne paboThl CUITBIL.

MOILIHOCTH CHUJIBI.

Kunernueckass oHeprus MarepuaqpHOM Touku. Teopema 00 H3MEHEHUH
KMHETHYECKOW SHEPTUH MATEPUATIbHON TOUKHU.

[loTeHumanbHble W  HENOTEHUHMATbHbIE Ccuibl. [loTeHUManbHas  HEpPrus.
[ToTeHnmanbHas 3HeEprust ynpyro nepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPrUs Tela B OAHOPOJHOM TI'PAaBUTALIMOHHOM moJie. [loreHnmaneHas sHEprus
TeJa B IPABUTALIMOHHOM I10JI€ OJJHOPOJHOTO I1apa (BHYTpU U BHeE Iuapa). Bropas
KOCMHYECKasi CKOPOCThb. TpeThbsi KOCMUYECKask CKOPOCTb.

CBsi3p paOOTHl HEMOTCHIMATBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW JHEpTruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

Yipyrue u Heynpyrue CTOIKHOBEHUS.



VYpaBHeHne bepHymm [ WACAIBHONW JKUIKOCTHM KAaK CIEICTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKON YHEPIUH.

TexHHueckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IPOLECCHL: JABUIKECHHUE Paker,
BOJAOMET, KOMEP, MPYKUHHBIM MHUCTONET, TUPOCKOMN, (PUTypHOE KaTaHWE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIHOCTY CHJIBI.

W3mMeHeHue sHepruu Tena Mpu COBEPILIEHUH PaOOTHI.

B3auMHbBIe TpeBpalieHUsT KHUHETUYECKOM M IOTCHIUAJIbHOW DJHEPruii INpH
NEUCTBUU HA TEJIO CHIIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHHe 3HEPTHH NPU CBOOOIHOM MaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne nMIysbca Tesna o TOpPMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJAEIU 3JEKTPOMOOMIIE M MOIIHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCa TeJIa C UMITYJIbCOM CHUJIBI.

HccnenoBanue COXpaHEHHUSI UMITYJIbCA ITPU YIIPYTOM B3aUMOIEHCTBHH.

N3mepenre KHHETHYECKOM S3HEPTUH TeJIA [0 TOPMO3HOMY ITYTH.

CpaBHEeHHE HW3MEHEHUS MOTEHLMAJIbHOW SHEPruu NPYKHUHBI C PabOTON CHIIbI
TPEHUSI.

Onpenenenne pabOThl CWJIBl TPEHUS MPU JBWKEHUU Tejda MO0 HAKJIOHHOU
MJIOCKOCTH.

Pazgen 3. MosexkyasipHas ¢pusuka 1 TepMOAMHAMHUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE MOJOKEHUS MOJIEKYJIsIpHO-KuHeTn4Yeckoi Teopuu (MKT), ux onsiTHOE
obocuoBanue. Jluddys3us. bpoyHoBckoe nBmKeHHE. XapaKTep IBIKCHHS U
B3aMMOJICHCTBHS YacCTULl BEUIECTBA. MOJENM CTPOEHMsI Ta30B, >KHIKOCTEH U
TBEPABIX TeN U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE 3TUX Mozenel. Macca u
pa3Mmepsl MoJieky (aTomoB). KonuuectBo Bemectsa. IlocrosiHHas ABoraapo.
TennoBoe paBHOBecue. Temmeparypa u cnocoObl €€ wusMmepenus. Illkana
temneparyp Llenbcus.

Mopnenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKOM TEOPHM: YacCTHUILbI rasa
JBUKYTCSI XaOTUYECKU U HE B3aMMOJIEHCTBYIOT APYT C IPYTrOM.

['a3zoBble  3akoHBl.  YpaBHeHue MenaeneeBa—Knaneiipona.  AGcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanproHa. M3omporecch B
UJealbHOM Ta3e C [OCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ 'paduueckoe
IpeICTaBICHNE U30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.



CBs3p MEXIy HaBICHUEM M CPEIHEN KMHETUYECKOW SHEPTHEH IMOCTYIATEIbHOTO
TEIUIOBOTO  JIBUJKEHUS MOJIEKYJ HJCAJIbHOTO ra3a (OCHOBHOE YpaBHEHME
MOJIEKYJISIPHO-KMHETUYECKOM TEOpHUU UEATIbHOTO rasa).

CBs3p a0CONIOTHOW TeMIepaTypsl TEPMOJWHAMHYECKOW CHCTEMBI CO CpeaHeil
KMHETUYECKOW SHEPTUEN IMOCTYIAaTEIbHOTO TEMIOBOTO ABMKEHHUS €€ YaCTHULL.
TexHuyeckue ycTpOHMCTBA U TEXHOJIOTUUYECKUE MPOLECCHI: TEPMOMETP, OapoMmeTp,
[I0JIyYeHHE HAHOMATEPHUAJIOB.

Hemoncmpauyuu.

Mopenu nBUKEHHS YaCTUL] BEILECTBA.

Mopenb 6pOYHOBCKOTO JBHIKEHUS.

Bunieopoiuk ¢ 3anuckero peaibHOro OpoOyHOBCKOTO JIBUKEHUSI.

Hubdy3ust :KUIKOCTEH.

Mogens onbita lTepHa.

[IpuTskeHne MOJEKYII.

Mojenu KpUCTAUINYECKUX PELIETOK.

Habuntonienue u ncciaenoBaHue U30MpoLeccoB.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKmuKym.
HccnenoBanue npouecca yCTaHOBJIEHHS TEIUIOBOIO PABHOBECHSI IIPH TEINIOOOMEHE
MEKly TOpSYEH U XOJIOJHOM BOJOM.

N3ydyeHne M30TEpMHUUECKOro Tmpolecca (PEeKOMEHJOBAaHO  HCIIOJIb30BAaHUE
1 poBoit TabopaTopun).

N3ydyeHne n30X0pHOTO Mmpolecca.

Nzydenne n3obapHOTO mporiecca.

IIpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmomunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX  YCIOBUN ISt
TEPMOJMHAMUYECKOM CUCTEMBI. BHENIHNE 1 BHYTpeHHHE mapaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHCTEMBbl KaK CPEIHHUE 3HAUYEHHS BEJIMYMH, OMHCHIBAIOLINX
€€ COCTOSIHHE Ha MUKPOCKOIINYECKOM YPOBHE.

Hynesoe HAa4aJl0  TEPMOJIMHAMHUKH. Camonpoun3BoibHas  pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIIJIOBOMY PaBHOBECHUIO.

Mopenps uaeanpbHOTO ra3a B TEPMOJAMHAMUKE — CHUCTEMA YPABHEHMU: ypaBHEHUE
MenneneeBa—KnanepoHa W BBIpaKEHUE [JI1 BHYTPEHHEN DSHEPruu. Y CIOBUSA
OPUMEHHMOCTH 3TOM MOJENMW: HHU3KAsl KOHILIEHTpAlUs 4YacCTHIl, BBICOKHE
TEeMIIepaTypbl. BelpakeHue [uisi BHyTPEHHENH SHEPTUHA OAHOATOMHOIO HACAIBHOIO
rasa.

KBa3ucratnueckue u HECTaTHYECKHE MTPOLECCHI.

OnemeHTapHas paboTra B TepMOAMHAMHKE. Brrumciienue paboTbl mo Tpaduky
npoiiecca Ha pV-auarpamme.



Tennonepenaua Kak croco0 U3MEHEHUS BHYTPEHHEU SHEPIUH
TEPMOJIMHAMUYECKON  cucTeMbl 0e3  coBepiieHus pabotel.  KonBekius,
TETUIONPOBOAHOCTD, U3TTyUYECHHE.

KomnuectBo Temmotel. Tenno€éMkocTs Tena. Y nenbHast 1 MOJISIPHAST TEIIOEMKOCTH
BelIeCTBa. YpaBHeHHME Maiiepa. YenbHas TEIUIOTa CropaHus TomuMBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 agunadbatHoM mporecce.
IlepBblii 3aKOH TepMOJIWHAMUKHU. BHyTpeHHsAs 3Heprus. KoaumdecTBo TEMIoThl U
paboTa Kak Mephl W3MEHEHHS BHYTPCHHEW OJHEPTUU TEPMOJIMHAMHYECKOU
CUCTEMBL.

BTopoil 3ak0OH TEpPMOIMHAMUKHU Il PABHOBECHBIX ITPOLECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMBI MTPOXOJIUT €IMHCTBEHHAS
aanabara. AGCOJIIOTHAs TeMIeparypa.

BTOpo#ii 3aKOH TEpPMOAMHAMHKHN i1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeAarb TEIUIOTy OT Oojiee XOJOJHOro Tena K Oosiee HarpetoMmy 0e3
komriencanuu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX MPOIIECCOB.

[Tpunnune! gectBus Termiobix MamuH. KIT/I.

MaxkcumanbHoe 3HaueHue KITJI. Iukn Kapho.

DKOJIOTUYECKUE AaCIMEKThl HCIOJb30BAHUSA TEIUIOBBIX JBUrareieu. TemioBoe
3arpsA3HEHUE OKPYKAIOIICH Cpe/Ibl.

TexHuyeckue yCTpOWCTBA H TEXHOJOTHMYECKHE TMPOLECCHI:  XOJOAWIbHUK,
KOHJUITMOHED, NU3CNIbHBIA W KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJTYyYECHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJI0OB C
MCIIOJb30BAaHUEM TEIUIOBOTO HACOCA, YTUIU3aIUs OMOOPTaHUYECKOTO TOIIMBA JJIs
BBIPAOOTKH «TETIJIOBOW» M DJIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuN.

Bo3nymHoe oraumso.

CpaBHeHUE yAeIbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHUS! BHYTPEHHEHN SHEPTHH.

UccnenoBanue annadbaTHOTO TIpoliecca.

KomnproTepHble MOJIENN TEIJIOBBIX IBUTATENCH.

Yuenuueckuii skcnepumenm, nabopamopusie padomsl, nPAKMUKYM.

N3mepenne yaenpHON TEIITOEMKOCTH.

Hccnenosanue npoliecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO TIpoliecca.

N3ydenne B3aMMOCBSA3UM HHEPTUM  MEXMOJICKYJSIPHOTO  B3aUMOJCHCTBUS U
TeMIrepaTypbl KUTIIEHUS KUJIKOCTEH.

Tema 3. Acpecamnwie cocmoanusn eeuecmea. Dazoevie nepexoowl.



[Tapoo6pazoBanue u koHaeHcanus. Vcmapenue u kumneHue. YaelbHas TEIoTa
napooOpa3oBaHusl.

HacellieHHbIe M HEHACHIIEHHBIE Tapbl. KauecTBEHHAs! 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Tapa OT TeMIepaTypbl, UX HE3aBUCHUMOCTh OT O0BEMA
HACBIIIEHHOTO Tapa. 3aBUCHUMOCTh TEMIMEPATypbl KHUIEHUS OT JaBJICHUS B
AKUJTKOCTH.

BrnaxxnocTs Bo3ayxa. AGCOIOTHASI U OTHOCUTEINIbHAS BIAYKHOCTb.

TBépnoe Tteno. Kpucrainuyeckue u amopdHble Tena. AHU30TPONHS CBOMCTB
kpuctajuioB. [lmaBieHne W KpuCTauM3auus. Y AeJIbHAs TEIUIOTa IUIABJICHUS.
CyO6numarnusi.

Hedopmanmu TBEpmoro Tena. Pactsokenune m cxxkarme. Cnur. Mopayns FOHra.
[Ipenen ynpyrux nedopmaiuii.

TeruoBoe pacmupeHue KUAKOCTEH M TBEPABIX Tell, 00BEMHOE W JIMHEHHOE
pacimpeHrie. AHTAapMOHU3M TEIUIOBBIX KOJeOaHUN YaCTHIl BEIIECTBA KaK MPUYUHA
TEIJIOBOTO pacIIMpeHus Tell (Ha KaueCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHeprun B Ga30BbIX MEPEX0/Iax.

VYpaBHeHue TeriaoBoro OanaHca.

IToBepxHocTHOE HaTspkeHue. KodapUIIMEHT MOBEPXHOCTHOIO  HATSKEHUS.
Kanumnspasie sapinenus. J[aBiaenue noa UCKPUBIEHHON MOBEPXHOCTHIO XKUJIKOCTH.
®opmyna Jlamnaca.

TexHuyeckne ycTpoHCTBa M TEXHOJOTMYECKHE MPOLIECCHI: XUAKHE KPUCTAIUIbI,
COBPEMEHHBIE MATECPUAIIBL.

Hemoncmpavyuu.

TennoBoe pacmMpeHue.

CBoiICTBA HACBHIILICHHBIX NIAPOB.

Kunenue. Kunenne npyu noHM>KEHHOM JaBJICHUU.

N3mepenure cuiibl MOBEPXHOCTHOTO HATSIKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

KanunnspHsie siBaeHus.

Mopenn HEHbIOTOHOBCKOM JKHJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Bunasr nepopmanmii.

Hab6nronenue manbix negopmanui.

Yuenuueckuii skcnepumenm, nabopamopusie padomsl, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEN.

N3mepenne yaenpbHON TEMIOTHI IIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX MTAPOB.



N3mepenne aOCOMIOTHOM BJIQKHOCTH BO3JyXa M OIIEHKa Macchl IapoB B
OMEUICHUHU.

N3mepenne kodgduiinenTa moBEpXHOCTHOTO HATSIKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCMMOCTH Jie(popMaliuy pe3suHOBOrO 00pas3na OT NPUII0KEHHON
K HEMY CHJIBL.

Paszgea 4. dnekrpoanHamuka.

Tema 1. dnexkmpuueckoe none.

OnekTpu3aumss Tenl W €€ NpOosABICHUA. OJIEKTpUYecKH 3apsan. JBa Buna
ANEKTPUYECKUX 3apsioB. [IpOBOIHUKM, JUANEKTPUKA U MOJYHIPOBOJHUKH.
DONeMEHTapHbIM AJEKTPUYECKUM 3apsifl. 3aKOH COXPAHEHHUs DSIECKTPUYECKOIO
3apsaa.

B3aumopeiicteue 3apanoB. Toueunsie 3apsiabl. 3akoH Kynona.

DnekTpudeckoe nose. Ero neucTerue Ha 3JIEKTPUUYECKHUE 3aPSAbI.

Hanpsix€nnocTs snexktpudeckoro nodist. [IpoOusiit 3apsan. Jlunuu HanpsokEHHOCTH
ANEKTPUUECKOTro NoJsi. OHOPOIHOE MIEKTPUUECKOE TTOJIE.

[ToTeHUIHaNbHOCTh  BJIEKTPOCTATUYECKOTO TMOJdsA. Pa3HOCTH MOTEHIMANIOB U
HamnpspkeHue. lloTeHunanbHas sHeprus 3apsiia B 3JIEKTPOCTATUYECKOM IOJIE.
[ToTeHman 3nexTpocTaruyeckoro noss. Csi3b HANPSXKEHHOCTHU MOJS U Pa3HOCTH
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO 1Mo (KaKk OJHOPOAHOTO, TaK U
HEOJHOPOHOTO).

[TpuHUMT CyNeprno3ULIMH dJIEKTPUUECKUX MOJIEH.

ITone Ttoueunoro 3apsina. Ilone paBHOMepHO 3apsikeHHOM cdepbl. [lone
PaBHOMEpPHO 3apsHKEHHOTO Mo 00BEMY 1mapa. [lome paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JUHUN HANpsHDKEHHOCTH JTHX TOJIEH U
AKBUIIOTECHIMAIBHBIX TOBEPXHOCTEN.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM T10JIE. Y CIIOBHE PABHOBECHS 3apsI/IOB.
JIM3IIEKTpUKU B 3JIEKTPOCTATHYECKOM ToJie. JluanekTpuueckass MPOHUIIAEMOCTb
BELIECTBA.

KongeHcaTtop. OJIEKTPOEMKOCTh KOHJEHCATOPA. JEKTPOEMKOCTh  IUIOCKOIO
KOHJIEHCaTopa.

[TapannensHOe coeauHeHHWE KOHAEHCATOPOB. llocnenoBaTenbHOE CcoeaMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.
TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHAE IPOLECCHI:  AIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3alllMTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB,
KOHJIeHcaTophl, TeHepaTop Ban ae ['paada.

Jlemoncmpayuu.



Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE€ IBYX 3apsIKEHHBIX IIACTHH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne I'paada).

[IpOBOJHUKH B DIEKTPUYECKOM MOJIE.

DIIeKTpOCTaTUYECKasl 3alIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.
3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOIIAIX IUIACTHH,
PACCTOSTHUSI MEXK1y HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHEPrus 3MEKTPUUECKOTO MOJIA 3apSKEHHOTO KOHJIEHCATOPa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEpE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

OueHka Cuil B3aUMOICMCTBUS 3aPSIKEHHBIX TE.

HaGnronenue mpeBpaiieHusi dHEPTUU 3apsHKEHHOTO KOHIEHCATOpa B DHEPTHUIO
U3JIyYEHUs CBETOANO/IA.

N3ydenune npoTekaHus TOKa B LIETIH, COJAEPKaIIE KOHIEHCATOP.

Pacnipenienenrie pasHOCTH MOTEHIMATIOB (HANMPSHKEHUS) MPHU TOCIEI0BATEIIBHOM
COEIMHEHUN KOHJECHCATOPOB.

Hccnenosanue pazpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyecKuili mox.

Cuina toka. [TocTOSsIHHBIHM TOK.

VYcioBusi CymeCTBOBAHUS MTOCTOSSHHOTO 3JIEKTPUUYECKOTO TOKa. MICTOUHMKM TOKa.
Hanpsoxenune U n OJ1C [,

3akon Oma Jisl yyacTka IeIu.

DJIEKTPUYECKOE COMPOTUBJIEHUE. 3aBUCUMOCTh COINPOTHUBJIEHUS OJHOPOIHOIO
IPOBOJHHUKA OT €ro JJUIMHBl M IUIOLIAJAW [ONEPEYHOIO0 CEUYECHUsA. Y IEJIBHOE
COITPOTHUBJICHUE BENIECTBA.

[TocnenoBarenbHOE, mNapauIeIbHOE, CMENIAHHOE COEAWHEHUE IPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX 3nekTpudeckux meneil. [Ipasuna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoymns—JIeHna.

MOIHOCTh 3JNEKTPUYECKOr0 ToKa. TermioBas MOIIHOCTb, BbIAENAEMas Ha
pe3ucrope.

OJIC m BHYTpEeHHEE CONPOTUBIICHUME MCTOYHWKA TOKA. 3akOH Oma sl MOJIHOU
(3aMKHYTOM) dJeKTpuyeckor Iienu. MolrHocTh HCTOYHMKAa TokKa. KopoTkoe
3aMbIKaHHE.

KonpaeHncaTop B ienu noCTOSSHHOTO TOKA.

TexHn4ecKkne yCTpONUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: aMIIEPMETP, BOIBTMETD,
peocTarT, CYETUUK IIEKTPUIECKON YJHEPTUH.

Jlemoncmpayuu.



M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

HccenenoBanue 3aBUCHMOCTH CWIIBI TOKA OT HANPSDKEHUS Ul PE3UCTOPA, JaMIIbI
HAKAJIMBAHMS U CBETOIUOA.

3aBUCUMOCTh  COINPOTHUBJICHHS LWJIMHAPUYECKUX TPOBOAHUKOB OT JUUIMHBI,
IJIOIIAIU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

HccenenoBanue 3aBUCHMOCTM CHJIBI TOKAa OT COIPOTHMBIIEHUS NPH IOCTOSIHHOM
HaIPSHKCHUH.

[Ipsmoe uzmepenne DJIC. KopoTkoe 3amblkaHu€ TadbBaHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0bl coenMHeHHsI ICTOYHUKOB Toka, D/1C GaTtapeil.

HccenepoBanue pa3HOCTH NOTEHIMAIOB MEXY ITOJFOCAMU HCTOYHMKA TOKA OT
CWJIBI TOKA B LICIIN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKMUKyM.
HccnenoBaHue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenbHoro COnpoTUBIICHUS IIPOBOIHUKOB.

HccenenoBanue 3aBUCHMOCTH CUJIbI TOKA OT HAINPSKEHUS JUIS JIAMITBl HAKQJIMBAHMS.
VYBenuueHue npezenna u3MepeHus amrnepmeTpa (BoJIbTMETPaA).

N3mepenne 3/1C 1 BHYTPEHHETO COITPOTUBIIEHUSI HCTOYHHUKA TOKA.

Nccnenosanne 3aBucumoctn 3/]C raapBaHUYECKOTO JIEMEHTAa OT BPEMEHM NPHU
KOPOTKOM 3aMbIKaHUU.

HccenepoBanue pa3HOCTH NOTEHIMAIOB MEXY ITOJFOCAMU HCTOYHMKA TOKA OT
CUJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOUTHOCTH UCTOYHUKA TOKA OT CHJIbI TOKA.
Tema 3. Toku 6 pa3nuunbix cpeoax.

DnexTpuyeckast IPOBOJUMOCTD  Pa3IMYHBIX BELIECTB. DOneKkTpoHHas
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COINPOTHUBIICHHS METAIJIOB OT
TeMiiepatypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMe. CBOKMCTBA AIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U MPUMECHAsI TPOBOAUMOCTD MOJIYIPOBOIHUKOB.
CoiicTBa p—n-niepexoa. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEKTPpUYECKHUA TOK B  DJIEKTPOJMTAX. OJIEKTPOJIUTHYECKAs JHUCCOLMALMS.
Dnextponus. 3akoHbl Dapanes 11 ANEKTPOIIn3a.

DJIEKTPUYECKANA TOK B rasax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIBHBIA pa3psl.
Pa3nuuHbIe TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHHUecKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: ra30pa3psAaHbIe JIAMIIBI,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOIYIPOBOJAHUKOBBIE IPUOOPHI: N0/, TPAH3UCTOD,
dboToamnos, CBETOIMO I, TaNbBaHUKA, paQUHUPOBAHUE ME/IH, BHITIJIABKA aTFOMUHUS,
ANIEKTPOHHASI MUKPOCKOIIHSL.

Jlemoncmpayuu.



3aBUCUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsl 3nekTpoauza dapazes.

NckpoBoit pa3psaa U IpOBOAUMOCTB BO3/1yXa.

CpaBHeHHE POBOJUMOCTH METAIJIOB U MOJIYTIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOJUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, RPAKMUKYM.
Hab6nronenue amekTponmsa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMIMOCTH COMIPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsATHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKU AUOJA.

Du3rYecKUuil MPAKTUKYM.

CriocoObl m3MepeHusi (U3NYECKUX BEJIUYUH C HCIIOJB30BAHMEM aHAJIOTOBBIX U
U(QPOBBIX HM3MEPUTENBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BEJTUYMH.
OreHka rpaHul] OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEpPEHUH, MCCIEA0BAaHUN 3aBUCUMOCTEM (PU3MUECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TUMOTe3 (BHIOOP M3 paboT, OMHUCAHHBIX B
TEMaTHYECKHX pa3fenax «YUYeHHUeCKHHd SKCIEPUMEHT, TabopaTopHbie paloOTHI,
PAKTHKYM ).

MeknpeaMeTHbIE CBA3H.

Nzydenne kypca ¢usukn yriayOonéHHOTO ypoBHSA B 10 Kiacce OoCyIIECTBISIETCS C
y4€TOM COJEpKaTENbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMu MaTEeMAaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesrcnpeomemnoie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SIBICHUE, Hay4YHbIM (akT, TUIIOTe3a, (PU3MUecKas BEIWYMHA, 3aKOH,
Teopus, HAOMIOJACHUE, OHKCIEPUMEHT, MOJCIUPOBAHUE, MOJEIb, HW3MEpEHUE,
MOTPENTHOCTH U3MEPECHUM, H3MEPHUTEIIbHBIE TPUOOPHI, ITUBpoBast 1adbopaTopus.
Mamemamuka: peunieHue cucteMbl ypaBHeHMH. JIuneliHas (yHkuus, napaboua,
runepbona, ux rpaguku u cBoiicTBa. TpuroHomerpuueckue (yHKIUU: CUHYC,
KOCHUHYC, TaHI€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTops! 1 MX MpOeKInK Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

buonocusa: mexanuueckoe ABM)KEHHE B KMBOM mnpupone, auddysus, ocMmoc,
TEII000MEH >KHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOLIEH cpenbl,
yTuau3auus OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM «TEIJIOBOW» U
AIIEKTPOIHEPTHUH, TOBEPXHOCTHOE HATSHKEHHUE U KAMWUISIPHBIC SIBICHUS B IPUPOJIE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYN, MOJb
BEIIECTBA, MOJIIpPHAs Macca, MOJyyeHUE HAHOMAaTepUajioB, TEIUIOBbIE CBOMCTBA



TBEPABIX TEN, )KUAKOCTEH U Ta30B, )KUJIKUE KPUCTAJUIBI, dJEKTPUUECKUE CBOMCTBA
METAJJIOB,  JJIEKTPOJIUTHYECKAs  JUCCOLMAIUS, TalbBaHHUKA, JJIEKTPOHHAs
MUKPOCKOTIHSI.

T'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeobpazoBaHue TBMKCHHUH C HUCIOJIB30BAHUEM MEXaHHU3MOB, YUET
CYXOro U JKHMJIKOIO TPEHHS B TE€XHUKE, CTATUUYECKHE KOHCTPYKLUHHU (KPOHIITENH,
peméryarble KOHCTPYKIIMH), MCIOJb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKHU B
TEXHUKE (TUPOCKOI, BOJOMET W JpYrue€), JABUTATElb BHYTPEHHErO CrOpaHMS,
napoBasi TypOuHa, ObITOBOM XOJOJAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MMOTYYEHUS
COBPEMEHHBIX MAaTE€pUalOB, B TOM YHUCJIE HAHOMATEepUajoB, U HAHOTEXHOJIOTHUH,
AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3e€MJICHHE OJJIEKTPONPUOOpPOB, Tra3opa3psIHbIe
JIAMTIbI, TOJTYIIPOBOIHUKOBBIE MPUOOPHI, FraIbBAaHUKA.

11 KITACC

Pa3znen 4. JiekTpoauHaMHKa.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBUE TOCTOSIHHBIX MAarHUTOB M MPOBOAHUKOB C TOKOM. MarHutHOE
nosie. Bektop MaruutHOM MHAYKUMU. [[pyHIMTI Cynepno3uni MarHUTHBIX MOJIEH.
JIvHUM MarHUTHOW MHAYKIIHH.

MarHutHoe T1oJ€ MPOBOJHHUKA C TOKOM (NMPSAMOr0O MPOBOJHUKA, KATYIIKH WU
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJIEHHE U MOJYJIb.

Cuna Jlopenua, e€ HampaBlieHHE W MOAYJb. J[BUXKEHHE 3apsSKEHHOW YacTULBI B
OJTHOPOJHOM MarHuTHOM mose. Pabota cuier Jlopenna.

MaruutHoe nosue B BemecTBe. @eppoMarHeTuKu, napa- u JuaMarHeTUKHY.
TexHuyeckne yCTpOHMCTBA H  TEXHOJOTMYECKHUE TPOLIECCHI:  MPUMEHEHUE

MTOCTOSTHHBIX MAarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
ANEKTpOABUTATENb SIKOOU, YCKOPHUTEIH dJIEMEHTAPHBIX YACTHII.
Hemoncmpavyuu.

KapTtrHa nuHWI WHIYKIME MAarHATHOTO TIOJIS TOJIOCOBOTO M ITOJKOBOOOPA3HOTO
IMOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUNA MarHuTHOW WHAYKUMHU TOJS JJIMHHOTO MPSMOTO MPOBOJHHUKA U
3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

Habmronenue aBryKeHUs MydyKa 3JICKTPOHOB B MAarHUTHOM ITOJIE.

[TpuHIIMTT IEUCTBUS DJICKTPOU3MEPUTEIHHOTO MPHUOOpPAa MarHUTOAJICKTPUUECKON
CHCTEMBEI.



Yuenuueckuit sxkcnepumenm, nabopamopnsie padomeol, npaKmuKym.
HccnenoBanre MarHuTHOTO TOJISL TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccnenoBanue 1eCTBUS OCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenne 3aBUCMMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHre MAarHUTHOW MHAYKIIMYA Ha OCHOBE U3MEPEHHUS CUIIbl AMIIEpa.

Tema 5. Inekmpomaznumnan UHOYKYUA.

SIBrIeHME DIEKTPOMArHUTHOM MHIAYKIMHU. 1I0TOK BEKTOpa MarHMTHOM WHIYKIIUH.
OJIC wunayknmu. 3akoH dIeKTpoMarHWUTHOW wHAykuuun Papaznes. Buxpesoe
anekrpuyeckoe nose. Toxku Dyko.

OJ1C uHayKUMK B TPOBOIHUKE, ABHKYIIEMCS B OZTHOPOJHOM MarHUTHOM IIOJIE.
IIpaBuno Jlenna.

NupykTtuBHOCTh. KaTyilika MHIYKTUBHOCTUA B II€MU MOCTOSTHHOIO TOKAa. SIBIIeHHE
camonHayKiuu. JIC caMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHHuecKkre yCTpONCTBA M TEXHOJOTMYECKHUE MPOLECCHl: MHAYKIMOHHAS I€Yb,
COJICHOMJ, 3alllMTa OT 3JIEKTPU3ALMU TEJA NPU JBWKEHHUH B MarHUTHOM II0JIE
3emu.

Jlemoncmpayuu.

Habmoienue siBIeHNUS 3IEKTPOMAarHUTHON WHYKITHH.

Uccnenoanne 3aBucumoctd OJIC  HMHAYKIMH OT CKOPOCTH HW3MEHEHUSA
MarHuTHOTO MOTOKA.

ITpasuio Jlenua.

[Tanenrie MarauTa B aTFOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIINH.

Nccnenosanne 3aBucumoctu 3/1C caMOMHAYKIUHA OT CKOPOCTH M3MEHEHMS CHUJIbI
TOKAa B LEIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomeol, npaKmuKym.
HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIHH.

OnpeneneHre HHAYKIUYA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

C6opka MosIeNH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneodanus.

KonebarenbHas cucrema. CBOOOJHBIE KOJIEOAHUS.

[lapmonnueckue konebanus. Kunemartndeckoe W JAMHAMUYECKOE OMHCAHHE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAHEHHUS MEXaHWYECKOW sHepruu). BriBon



JUHAMMYECKOTO ONMMCAaHUS FapMOHUYECKUX KOJeOaHUN U3 UX dHEPreTUYECKOro U
KHHEMAaTH4YE€CKOIO OMMCAHUS.

Ammmryaa u Qaza kxosnebaHuil. CBs3b aAMIUIUTYIbl KOJEOAHMH HCXOJHOU
BEJIMYMHBI C aMIUITUTYAaMH KoJieOaHul €€ CKOPOCTH U yCKOPEHHUS.

[lepuon w wuacrora xkosnebOanumii. [lepwom wmambplx CBOOOAHBIX KOJIEOAHUI
MaTeMaTUYeCcKOro MasiTHUKa. Ilepuos CcBOOOJHBIX KOJEOAHUN NPYKUHHOIO
MasITHUKA.

[lonsiTe o 3aryxamomux KoneOaHusx. BwiHyXneHnusie konebanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHue 3aTyxaHuss Ha BHUJ PE30HAHCHOM KPHBOM.
ABTOKOIE0aHUSI.

TexHHuecKkue yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: METPOHOM, YaCHI,
KayeJly, My3blKaJIbHbIE€ HHCTPYMEHTHI, celicMorpad.

Hemoncmpavyuu.

3anuce K01e0aTeNTbHOTO ABUKEHUS.

HaGintoieHne HE3aBUCUMOCTH TEpUOAa MalbIX KojeOaHuM rpy3a Ha HHUTH OT
AMIUTUTY/IBI.

HccnenoBanue 3aTyxarolMX KoOJIEOAHWM W 3aBHUCHUMOCTH IE€pHOJa CBOOOJHBIX
KOJICOaHUI OT COMPOTUBIICHUS.

HccnenoBanue konebannii rpy3a Ha MAaCCUBHOM MIPYKHHE C HEIbI0 (POPMUPOBAHUS
IpeacTaBlIeHU 00 UACaTbHON MOIENN NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH NPU KoJIeOaHUIX Ipy3a Ha MpYKUHE.

HccnenoBaHue BRIHYKIEHHBIX KOJIEOAHMIA.

Ha6nronenue pe3onanca.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKyM.

WN3mepenue mnepruona CBOOOJHBIX KOJIEOAHUM HUTSIHOTO U MPYXHUHHOTO
MasiTHUKOB.

N3yuyeHune 3aKOHOB JIBUJKEHHUS TeJla B X0/ KOJIeOaHW Ha yIpyroM MoJBece.
W3ydenne IBMKCHHSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yoObIBaHUS aMIUIMTYAbl 3aTyXalOUIMX KOJIeOaHUH.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

Tema 2. Inekmpomaznummnsle Kojiedanus.

KoneGartenbupiii  koHTYp. CBOOOAHBIE JJIGKTPOMAarHUTHBIE KOJICOAHHWS B
UaeaJbHOM KoJsiebatenbHOM KoOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsijia KOHJEHcaTopa ¢ aMIUIMTY/A0M CHJIbI TOKa B KOJ1€0aTEIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUU B UJCATBHOM KOJIEOATENIbHOM KOHTYDE.

3aTyxarolue EeKTPOMAarHuTHbIE KoJieOaHus. BbIHYK/I€HHbIE 3JIEKTPOMAarHUTHbIE
KOJIeOaHUsl.



IlepeMeHHBII TOK. MOITHOCTh IEPEMEHHOIO TOKA. AMIUIUTYTHOE U JIEUCTBYIOIIEE
3HaYEHUE CWJIbl TOKA W HaIpsHDKEHUST TNPU  PA3NUyHOM (QopMe 3aBUCHMOCTH
NEPEMEHHOTO TOKA OT BPEMEHH.

CunyconmanbHbId IEPEMEHHBIM TOK. Pe3ncTop, KOHAEHCAaTOp M KaTyllKa
MHIYKTUBHOCTU B LENU CUHYCOUJIAJIBHOIO MEPEMEHHOr0 TOKAa. Pe30HAHC TOKOB.
Pe3onaHc HanpsKeHUH.

Wneanbubiit  Tpanchopmarop. IIpomsBoacTBo, mepenaya U mOTpeOsIeHHE
ANEKTPUYECKON YJHEPTHH.

DKOJIOTUYECKHE PUCKM TpU  MPOU3BOJACTBE  3JEKTpodHepruu. KynbTypa
UCIIOJIb30BaHUS IEKTPOIHEPTHH B IOBCETHEBHOM KU3HM.

TexHHuecKue yCTpONCTBA U TEXHOJIOTMYECKUE MTPOLIECCHI: JIEKTPUUECKUNA 3BOHOK,
IeHEPATOP MEPEMEHHOI0 TOKA, JIMHUM JIEKTpOIepe1ay.

Hemoncmpavyuu.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTh YacTOThl CBOOOJHBIX KOJIEOAHMI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcminorpamMMsl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXarMIUX AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

Mopeinb 31eKTPOMAarHUTHOTO TeHEePaTopa.

BrinyXieHHbIE CUHYCOHM1aJbHbIE KOJIEOaHUSI.

Pesucrop, karymka HHAYKTUBHOCTH M KOHIECHCATOP B LENHU IEPEMEHHOTO TOKA.
Pe3onanc mpu  mOCIENOBAaTENbHOM  COCAUHEHUM  PE3UCTOpa,  KATYIIKU
MHIYKTUBHOCTH U KOHAEHCATOpa.

VYcTpoiicTBO U pUHIIMI A€UCTBUS TpaHCchopMaTopa.

Mopneinb TMHUY IIEKTPOIIEPEAAYN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

N3yuenue tpanchopmaropa.

HccnenoBanne NEPEMEHHOTO TOKa Yepe3 IOCIEAOBATENIbHO COEAMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabutoieHune 31eKTpoOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl HCTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE GOJIHDL.

MexaHuueckue BOJHBI, YCJIOBUSL HX pacnpoctpaHeHus. [lonmepeunble u
IPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pacnpoCTpaHEHUs W JUJIMHA BOJIHBL.
CBolicTBa MEXaHMYECKHX BOJIH: OTpa)K€HUE, NpejoMiieHHe, MHTepdepeHuus u
T paKIms.

3Byk. CxopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[IlymoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbl.



ONEeKTPOMarHUTHBIE BOJHBL. YCIIOBUS H3JIYyYEHHUS JJIEKTPOMATHUTHBIX BOJIH.
B3anMHas opreHTalus BEKTOPOB B JJIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMATHUTHBIX BOJH: OTPaXKCHHE, IPEIOMIICHHUE, MOJSIpU3aLus,
uHTEephEepeHIUs U TUPPAKIHSL.

[Ilkama 3JIEKTPOMAarHUTHBIX BOJIH. IIpUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

IIpuHIMITBI paguOCBA3H U TeNneBUIeHNA. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CpeJibl.

TexHuueckue yCTpOiCTBA MW  MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
WHCTPYMEHTBHI, pajiap, paJuoNpUEMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neusb,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu.

ObpazoBanue 1 pacpOCTPaHEHNE TOTEPEYHBIX U MPOAOIBHBIX BOJH.
Konebmromieecs Te10 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habutoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habutonenue nntepdepeHny U AMPpakiui MEXaHUUYeCKUX BOJIH.

AKyCTHYECKUMN PE30OHAHC.

CBouCTBa yIbTpPa3ByKa U €r0 IPUMEHEHHE.

HabGintoieHue cBsi3M IpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM U 4acTOTOM
KOJIEOaHMII.

HccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJH: OTPAXXEHHE, IPEIOMIICHHE,
noJisipu3anus, rudpakuus, uaTepdepeHIus.

Oo6napyxeHne nHHPAKPACHOTO U YIABTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, nPAKMUKYM.

N3yuyenue napameTpoB 3ByKOBOM BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMoNMHEHOE pPACIPOCTPAHEHWE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4eUyHbIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbl OTpaxeHus cBera. llocTpoeHue wuzoOpakeHuUd B
iockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCOJIIOTHBIN [OKa3aTelb
npesiomieHus. OTHOCUTENBHBINA MOKa3aTesb npeaoMiieHus. [IocTosSHCTBO 4acTOTHI
CBE€Ta M COOTHOUIEHWE JJIMH BOJH IPH IEPEX0Jle MOHOXPOMATHYECKOIO CBETa
4yepes3 IrpaHully pasziesia AByX ONTHYECKUX CPE.

Xop nyueit B npusme. Jlucnepcus cera. CiioxxHbIl cocTaB Oenoro ceera. L[Ber.
Ilonmnoe BHyTpeHHee oOTpaxkeHue. lIpenenbHBIM yrojgl MOJHOTO BHYTPEHHETO
OTPaXKEHUS.



Cobuparoniye U paccenBaromiye JuH3bl. ToHKas JinH3a. POKYCHOE PacCTOsTHUE U
ONTHYECKasi Cuja TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO pPACCTOSHUSI TOHKOMN
chepuyeckoil JUH3BI OT €€ TEOMETPUM ¢ OTHOCHUTEIBHOTO TMOKa3aTens
MPETOMIICHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xon Jy4da, TPOLIEAIIErO0 JWH3Y MOJ MNPOU3BOJIBHBIM YIJIOM K €€ TIJaBHOU
ontuueckoir ocu. IloctpoeHue wu300paxkeHU TOUKM M OTpe3Ka MpsSMON B
COOMpAIOIINX M PACCENBAIOIINX JTUH3AX U UX CHUCTEMaX.

OnTtuyeckue mpubopel. Pa3zpemaromiast cmocoOHOCTh. [71a3 Kak omTHYECKas
cucrema.

[Ipenensl NpUMEHUMOCTHA T€OMETPUUYECKON ONTHUKHU.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIIOBUSA
HaOJIOJICHUST MaKCUMYMOB M MHUHHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT
JIBYX KOTE€PEHTHBIX MCTOYHUKOB. [IprMephl KiacCMYecKuX HHTEP(EpEeHIIMOHHBIX
CXEM.

Hudpakuus ceta. Judpakiuonnas pemérka. YciaoBue HaOMIOIEHUS TIaBHBIX
MaKCUMYMOB TpU TMaJ€HUH MOHOXPOMATHYECKOTO CBeTa Ha AUGPPAKIUOHHYIO
PELIETKY.

ITonspusanus ceera.

TexHuYeckne ycTpoHuCTBa U TEXHOJOTMUYECKUE MPOLECCHl: OYKH, JTyNa, HEPUCKOIL,
¢doToanmapar, MHUKPOCKON, TPOEKIMOHHBIN ammapar, NPOCBETICHUE OINTHKH,
BOJIOKOHHASI OTITHKA, TU(DPaKITMOHHAS pEIIETKA.

Hemoncmpavyuu.

3aKOHBI OTPAKEHHUSI CBETA.

Hccnenosanne npeioMIIeHUs CBETA.

Hab6nronenue nojHoro BHyTPEHHET0 oTpakeHusi. Mojieh CBETOBOIA.
UccnenoBanne xoaa CBETOBBIX MYUYKOB Uepe3 IUIOCKOMAPAIIIEIbHYIO MIACTUHY U
MpU3MYy.

WccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

Mopenu MUKpocKoma, TEJIECKOIa.

Hab6nronenue natepdepeHinm cBera.

Habumoienne 11BeTOB TOHKUX TIEHOK.

Ha6nronenue nudpaxium cBera.

N3yuenue audpakiinoOHHON pEemIETKH.

Ha6nronenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Ha6nronenue nonspusamnum cBeTa.

[TpumeHeHure MOASTPOUIOB I U3YUCHUSI MEXaHUUECKUX HATIPSAKEHUM.
Yuenuueckuit sxkcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.



M3mepenue nokasarens npeloMICHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI OT BellecTBa (Ha mpumepe
KUJTKUX JIAH3).

N3mepenrie pOKyCHOr0 pacCTOSIHUSL pACCEHBAIOIIUX JIMH3.

[TonmyyeHnue n300pa’keHus B CHCTEME U3 TNIOCKOTO 3€pKajia U JTUH3bI.

[TonryueHnue n300paxxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHE TEIECKONNYECKUX CUCTEM.

Hab6monenue nudpakunu, nHTEpGHEpeHIINH 1 TOISIPU3AIUHN CBETA.

N3yueHue nossipusaii cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH AUDJIEKTPUKA.
W3ydenne naTepPepeHIiny JIa3epHOTO U3ITYICHUS Ha ABYX IIETSX.

Habntonenue nucnepcuu.

Habntonenue u uccienoBanue A1u(ppakiinoHHOTO CHEKTpa.

N3mepenune InrMHbI CBETOBOW BOJIHBI.

[lonmyyeHue cHekTpa H3Iy4YEHUs CBETOAMOAA MpPH MOMOIIM JU(PPaKIIMOHHON
PELIETKMU.

Pazgen 6. OcHOBBI cClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH.

['pannupl TPUMEHUMOCTH KJIacCMuecKol MexaHuku. [locTynaTel cnenuanbHOU
TEOPHUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBan. lIpeoOpazoBanus Jlopenua. YcnoBue
OPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHUE BPEMEHH U
COKpAILlCHHUE JIJINHBI.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs3p Maccbl C DHEPIMEW W HMITYJIBCOM PENSTUBUCTCKOM YaCTULBI. OJHEPrus
MTOKOSI.

TexHHuecKHMe yCTpPOWCTBA M  TEXHOJIOTMYECKHME IPOLECCHI:  CIIyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YACTHLL.

Y4eHnueCcKnuit IKCIEPUMEHT, JIa0opaTOpHBIE PA0OTHI, MPAKTUKYM.

Omnpenenenne UMITyJIbCa W SHEPTHUH PEIATUBUCTCKUX 4acTHIl (1Mo ¢otorpadusm
TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Pazgen 7. KBanToBasi pusmnka.

Tema 1. Kopnyckyaaphno-601n060ii Oyaausm.

PaBHOBecHOE TemioBOE M3NMyueHue (M3mydeHrne adCoOTHO YE€PHOTO Tena). 3aKOH
cmenienus Buna. ['unoresa [lmanka o kBaHTax.

®OTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®ororpdexr. Ombitel A. I'. CroneroBa. 3akoHbsl (oTodPdexra. YpaBHEHHE
OunamTerHa 11 pororddexra. «Kpacnas rpanuma» poroaddekra.

JlaBnenue cBera (B 4YaCTHOCTH, JAaBJIEHUE CBETa Ha aOCOJIIOTHO MOTJIOMIAIOIIYIO U
a0COJTIOTHO OTpaxaronryro moBepxHocTh). OnbiTel [1. H. Jlebenena.



BonnoBble cBoicTBa yactul. Bomubl ne bpoiuns. {nuHa BosiHBL ne bpounsa u
pasMepbl OOJAcTH JIOKAIM3AIMU JBWXKYIIeWcss dactuibl. KopmyckymnsipHo-
BOJIHOBOM Ayanu3Mm. [{udpakius >1eKTpoHOB Ha KpUCTAIIIaX.

Crnenuduka wusmepenuit B wMuKpoMupe. COOTHOIIEHHS HEOMNpeAeTIEHHOCTEN
['eitzenOepra.

TexHuyeckne yCTpONCTBA W  TEXHOJIOTMYECKHE IPOLECCHI:  CHEKTPOMETP,
¢dboTosnemMeHT, (OTONATUYMK, TYHHEIBHBI MUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/I.

Hemoncmpavyuu.

dotorh(PexT Ha YyCTaHOBKE C IIMHKOBOM MIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHET0 GpoTodddekTa.

Uccnenosanue 3aBUCUMOCTH CONIPOTHUBJICHUS MOJIYIIPOBOJHUKOB oT
OCBEILIEHHOCTH.

Cseroaunon.

Conneunas Oarapesi.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomeol, npaKmuKym.
Uccnenosanue gporopesucropa.

N3mepenne mocrossaHoM [I1anka Ha ocHOBE ncciaenoBanus Gporodrddexra.
HccnepoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUO OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbITel 1O HCCIENOBAHUIO CTpPOEHUS aroma. I[lnaHerapHas Mozaenb aroma
Pezepdopna.

[Toctynater bopa. M3nydyenne u mornomienne (pOTOHOB MpU MEPEXOAe aToMa ¢
OJIHOTO YPOBHSI DHEPTUU HA JIPYTOH.

Buapl ciektpoB. CieKTp ypOBHEN 3HEPTUH aTOMa BOJAOPOAA.

CnoHTaHHOE U BBIHYKJIEHHOE U3TTydYeHHUe cBeTa. Jlazep.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOIECCHl: CIEKTPAIbHBIA aHaIN3
(cmekTpockor), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopgaens onsita Pesepdopra.

Hab6nronenue muHeyaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Omnpenenenre JUIMHBI BOJIHBI J1a3€pHOTO U3ITyUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKmuKym.
Hab6nronenue nuHeiyaToro cnekTpa.

HccnenoBaHue CHEKTpa pa3peKEHHOTO aTOMapHOro BOAOPOAAa M HU3MEpPEHHE
nocrosinnor Punbepra.

Tema 3. Duzuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY.



Hyxnonnas mozaens snpa ['eiizenoepra—lBanenko. 3apsia siapa. MaccoBoe 4ucio
sapa. U30Torsbl.

PanuoaktuBHOCTh. Anb(da-pacnan. DIEeKTPOHHBIM M MO3UTPOHHBIN OeTa-pacmal.
['amma-usnyuenue.

3aKOoH paJuoaKTUBHOIO pacnajaa. PagnoakTuBHbIE H30TOIBI B pupoae. CBoMCTBa
VOHU3UPYIOLIETO U3JIy4yeHUs. BiausHue paguoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
EctecTBennsblit hon uznyuyenus. Jlozumerpus.

DOHeprus CBA3M HYKJIOHOB B sifpe. Anepubie cunbl. JleQekT Macchl siapa.

Anepubie peakuuu. [lenenue m cunte3 saep. SAnepueie peaktopsl. [IpoOiemsl
YIOPABISIEMOIO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHMYECKHE ACHEKTHI Pa3BUTHSA
SAIEPHON YHEPIETUKHU.

MeTtonbl perucTpanuy U UCCIEA0BAHUS DJIEMEHTAPHBIX YACTUL.
OyHIaMEHTAIBHBIE ~ B3aUMOJACHCTBUSA.  bapuOHBI, ME30HBI W  JICNTOHBI.
IIpencraBnenune o CtanmapTHOM Moaenu. KBapk-TirooHHAs MOJENb aJpOHOB.
®usuka 3a npeaenamu CranaaptHoi Mmoaenu. TéMHas maTepusi U TEMHAs! SHEPTHSL.
EanncTBO pmznueckoil KapTUHBI MUpA.

TexHuueckne yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECCHL: JTO3UMETpP, KaMmepa
Bunbscona, saepHbIi peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomoa,
MarHUTHO-PE30HaHCHas ToMorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomeol, npaKmuKym.
HccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO (POHA € UCMOJIB30BAHUEM JO3UMETPA.

N3ydenne mornoieHus: 0eTa-4acTUl] aTFOMUHHAEM.

Paspnes 8. DiieMeHTHI aCTPOHOMUM U ACTPOGU3HKH.

Otanbl pa3BUTHS acTpOHOMHUHU. lIpuKIIagHOE W MUPOBO33PEHUECKOE 3HAUYEHUE
actpoHoMuu. I[IpUMEHMMOCTh 3aKOHOB (DHU3UKH IS OOBSICHEHUS MPUPOJbBI
KOCMUYECKHX 0OBEKTOB.

Metonsl  acTpOHOMHYECKMX  HcciegoBaHui. COBPEMEHHBIE  ONTHUYECKHE
TEJIECKOIIbI, PAANOTENECKOIIbI, BHEaTMOCHEPHAst aCTPOHOMMUSI.

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.
ConHeuHas cucrema.

Counnne. ConHeuHass akTUBHOCTb. MicTounuk sHeprun ConHLA U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHKHU. Jnarpamma «CHeKTpajbHBIM Kilacc —
CBETHUMOCTB». 3BE3/bl TJIaBHOW TOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» Il 3BE3] TJIABHOW IOCJIEAOBATEIBHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIE MPEICTABICHUSA O MPOUCXOXKACHUN U dBoaonuu ConHIa u
3BE31. OTaIbl )KU3HU 3BE3].



Mnineunsiit Ilyte — nHama [anaktuka. Ilomoxenue u nBuxenue ConHua B
IN'anaktuke. Tunsl ranaktuk. Paguoranaktuku u xkBasapel. YEpHbIE ABIPBI B sApax
rajgaKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0606ia. Pa3Oeranme ramakTuk.
Teopus bonpmioro B3psiBa. PenmukTOBOE M3TydeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewénnbie npo6ieMbl aCTPOHOMUM.

Yuenuueckue naonrwoenus.

HabGmonenust 3BE€3mHOTO HEOa HEBOOPYKEHHBIM TJIA30M C  HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN AJI ONPEACIICHUS MOJOKEHHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE co03Be3ausi (CeBEpHOro NoJIyliapus W spKue
3BE3/IBL.

Habmonenus B Teneckon JIyHbl, TIaHeT, TYMAaHHOCTEH M 3BE3THBIX CKOTICHUH.
Du3n4ecKuil MPaKTUKYM.

CriocoObl n3MepeHusi (U3NYECKUX BEJIMYMH C HCIOJIb30BAHUEM AHAJIOTOBBIX M
U(GPOBBIX M3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUYECKUX BEJIUUMH.
OueHka rpaHull MOrpeuHOCTEM.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, MCCIIEIOBAHUN 3aBUCUMOCTEN (HU3NUYECKUX
BEJIMUMH, NPOBEpPKA IMPEAJIOKEHHBIX THIOTE3 (BbIOOp M3 pabOT, ONMUCAHHBIX B
TEMaTUYECKUX pa3zenax «YUYeHUUECKUHA SKCIIEPUMEHT, J1abOpaTopHbIEe padoOTHI,
MPAKTUKYM» ).

O0o0maree NOBTOpeHUeE.

O0o0menne W cucTeMaTU3alUs COACpXKaHHUS pa3ienoB Kypca «MexaHukay,
«MonekynsipHas Gu3MKa U TEPMOJUHAMUKAY, «DJIEKTpoAUHaAMKKay, «Konebanus
U BOJHB», «OCHOBBI CHEHHAIBHON TEOPHUH OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, «IIEMEHTHI ACTPOHOMHHU U aCTPOPUZUKID.

Ponp pu3ukm m acTpoHOMHUM B SKOHOMHUYECKOW, TEXHOJIOTHUECKOU, COMATTLHON 1
ATUYECKOH c(epax AeATeTbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH U aCTPOHOMUHU
B COBPEMEHHOM HAay4YyHOM KapTUHE MHUpa, 3HAYECHHE  OIMCATEIIBHOU,
CUCTEMATU3UPYIOUIEH,  OOBSICHUTEIBHOW W  MPOTHOCTUYECKON  (PYHKIUH
busnueckoil Teopuu, poib GU3NUECKON Teopur B (HOPMHUPOBAHUH TPEICTABICHUN
0 Qu3myecKkol KapTUHE MUPA, MECTO (PU3NUECKON KAPTHUHBI MHpaA B 00IIEM PSAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.
MexknpeaMeTHbIE CBA3H.

Nzydenne kypca ¢usuku yriayOn€HHOTO ypoBHSA B 11 Kiacce oCymIecTBIsIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMM MAaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.



Mescnpeomemnoie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO0008 HAYUHO20
nO3HaHUA: SBJICHHWE, HAy4YHBIA (akT, rumnoresa, Gumyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJIEHUEe, OJKCIIEPUMEHT, MOJICTUPOBAHUE, MOJENb, HU3MEPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPHOOPHI, ITUBpoBast TabopaTopus.
Mamemamuka: pelieHUe CUCTEMBbI YpaBHEHUN. TPUTOHOMETpUYECKHE (DYHKITHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl ¥ X MPOEKIIMU Ha OCH KOOPJWHAT, CIOKeHHE BEKTOPOB. [Ipon3BoHbIe
aneMeHTapHbIX (yHKIui. [lpu3Haku 1MOAOOMS TPEYTrOJIBLHUKOB, OIPEACICHHE
TIOUIA/IN TUIOCKUX GUTyp U 00BbEMa Ted.

buonozus: >nexTpudecKre SBICHUS B )KUBOW IPUPOJIE, KOJICOATEIbHBIC TBIKCHUS
B JKMBOM MPUPOJE, IKOJOTUUECKHE PUCKU TPHU MPOU3BOJCTBE JIIEKTPOIHEPTHUH,
ANIEKTPOMATHUTHOE  3arpsA3HEHUE  OKpYXKalolled  Cpelbl,  YJIbTPa3ByKOBas
JTUATHOCTHKA B MEIUIIMHE, ONITUYCCKUE SIBIICHUSI B )KUBOU MIPUPO/IE.

Xumusa: cTpoOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUTMUECKasi CTPYKTypa TBEPABIX Tell,
MEeXaHU3Mbl 00pa30BaHUS KPUCTATMYECKON pEeETKU, CIEKTPaIbHBIN aHAN3.
I'eocpagpua: marnuTHbIE MOMIOCA 3€MJIM, 3aJIEKU MArHUTHBIX pyaA, POTOCHEMKA
3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonozun: TpPUMEHEHUE  TOCTOSHHBIX  MAarHUTOB,  DJIGKTPOMAarHUTOB,
ANEKTPOJABUTATENh SIKOOW, TEHEepaTOp TMEPEeMEHHOTO TOKAa, WHIYKIIMOHHAS TICUb,
JUHUMU DJIEKTpoNepenay, dJIEKTPOABUTATENb, pajgap, PaauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yiIbTpa3ByKOBas JUArHOCTHKA B TEXHHKE,
MIPOCKITMOHHBINA arapaT, BOJJOKOHHAs ONTHKA, COJTHEYHAs OaTapesi, CITyTHUKOBBIC
MPUEMHUKH, SIepHAst YHEPTeTHKA U SYKOJIOTUYECKHUE aCTICKThI €€ Pa3BUTHSI.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA I[TPOI'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHMs y4deOHOro mnpeamera «Dusuka» JOIKHBI
OTpaXaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOImIMXCS PYKOBOACTBOBATHCS
c(OPMUPOBAHHON BHYTPEHHEW TMO3MLMENW JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHHX  YOEXIEHMH, COOTBETCTBYIOLIMX
TPAJAULIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
ONBITA U ONBITA AEATEIBHOCTH B IPOLECCE PEAIN3ALNA OCHOBHBIX HANPABICHUMN
BOCIIUTATEIILHON EATEIIBHOCTH, B TOM YKCJIE B YACTH:

rPasKIAHCKOI0 BOCIIUTAHMSA:

. c(hOpMUPOBAHHOCTh TPAKIAHCKOW MO3ZUIIMKM O0YUYarOIIETrocsi Kak aKTUBHOTO
Y OTBETCTBEHHOTI'O WJIEHA POCCHICKOT0 OOLIECTBA;

. NPUHATHE TPAJUIHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEW;

. TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIIBHOCTh B MHTEPECAX I'PAXKIAAHCKOTO
o0IecTBa, yuacTBOBaTh B CAMOYIMPABICHUH B 00pa30BaTeIbHON OpraHU3alliiy;

. YMEHHUE B3aUMOJICMCTBOBATh C COUAIIBHBIMA MHCTUTYTAMH B COOTBETCTBUU
¢ UX (PYHKIIMSAMU U Ha3HAYCHUEM;

. TOTOBHOCTbh K T'YMaHUTAaPHOU U BOJIOHTEPCKOU EATEIBHOCTH.
NAaTPUOTHYECKOI0 BOCIIMTAHMSA:

. c(hopMUPOBAHHOCTH POCCHICKOM TPaXJaHCKOU WJIEHTUYHOCTH,
MaTPUOTU3MA;

. LIECHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHUKECHUSIM

POCCUIMCKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

. c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MOBECHUS;

. CITOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIbHOCTU YYEHOTO;

. OCO3HAHHUE JINYHOT'O BKJIAJla B IOCTPOECHUE YCTOMYNBOIO OYAyLIETO.
3CTETHYECKOT0 BOCIIUTAHMSA:
. ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIKOYAas ASCTETUKY HAay4YHOIO

TBOPYECTBA, MPUCYIIETO (GU3HUECKON HayKe.
TPYAOBOI'0 BOCIIUTAHMSA:



. MHTEpPEC K pas3InyHbIM cdepam MpoPEeCCHOHAIBHON NEATEeIbHOCTH, B TOM
YHCJI€ CBS3aHHBIM C (PM3UKON M TEXHUKOW, yMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu U peaim30BbIBATh COOCTBEHHBIE )KU3HEHHBIC TJIaHBI;

. TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO  cCaMO00pa30BaHUIO B 007aCcTH
(bU3UKY HA TPOTSHKEHUN BCEH JKU3HM.

IKOJIOTHYECKOTr0 BOCIIUTAHUS:

. c(hOpMUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYpbI, OCO3HaHUE TIJI00aIBLHOTO
XapaKTepa 3KOJOTUYECKHUX MTPOOIeM;

. IJIAHUPOBAHUE M OCYLIECTBICHHUE JIEMCTBUM B OKPYXKAKOIIEH Cpele Ha
OCHOBE 3HaHUS 11eJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

. pacIIMpeHrue ONbITa JESITENIBbHOCTH 3KOJIOTMYECKOW HAMpPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

LHEHHOCTH HAYYHOT0 MO3HAHMS:

. c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UYECKON HAYKHU;
. OCO3HAHHME IIEHHOCTHM HAy4YHOW JIE€ATEIBHOCTH, TOTOBHOCTH B IMpPOLECCE

N3y4CHUA (1)H31/IKI/I OCYHICCTBIIATDH ITPOCKTHYIO )51 HCCIICOA0BATCILCKYIO
ACATCIIbHOCTh HHAWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jiornueckue JeMCTBHA:

. CaMOCTOSATENIbHO  (pOpMynMpoOBaTh W aKTyallM3UpOBaTh  IpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

. ONPENETATh LEIH ACATEIIbHOCTH, 3a/1aBaTh NapaMeTPhl U KPUTEPUH HUX
JIOCTHOKCHMS;

. BBISIBJISITH  3aKOHOMEPHOCTH W NPOTHUBOPEYHST B  PacCMaTPUBAEMbIX
(bU3NUECKUX SIBJICHUSIX;

. pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ yUETOM aHAIHM3a MMEIONTUXCS
MAaTEPUAIIbHBIX U HEMATEPHAIBHBIX PECYPCOB;

. BHOCUTb KOPPEKTHUBBI B  JIEATEIBHOCTb, OLICHUBAaTh COOTBETCTBHUE
PE3yIbTATOB LENAM, OLICHUBATH PUCKHU MOCJIEACTBUMN AEATEIbHOCTH,

. KOODJAMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHUSIX PEAIbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

. pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBarebCKue AeCTBUA:

. BJIAZICTh HAYYHOU TEPMHUHOJIOTHEH, KJIIOUYEBBIMU TMOHSATHUSIMU W METOJAMU

buznuecKoil HayKu;



. BJIa/I€Th HaBbIKAMHU YUEOHO-MCCIIEA0BATEIbCKON U MPOEKTHOM 1EATEIbHOCTH
B 00JacTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB peUIeHMs 3a7au (PU3MUECKOTrO COJEp)KaHus, NPUMEHEHHUIO pa3INYHbIX
METO/I0B IMO3HAHMUS;

. BJIAJETh BUIAMHU JESTEIBHOCTH [0 TOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIIPETalliY, MPeoOpa3oBaHUI0 U MPUMEHEHHMIO B pa3IMYHbIX Y4YEOHBIX
CUTyalUsX, B TOM YUCIIE IPU CO3JaHUM YU€OHBIX IPOEKTOB B 001aCTU (PU3HKHY;

. BBISIBJISAITh NPUYMHHO-CIICACTBEHHBIE CBA3M W aKTyaJU3MpOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3y €€ PpEIICHUs, HAXOAUTh apryMEHThl JJi1 J0Ka3aTeIbCTBa
CBOMX YTBEPKICHHMI, 3a1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

. aHAIM3UPOBAaTh IIOJIyYEHHBIE B XOAE PEIICHHsS 3aJadd  pe3yJbTaThl,
KPUTUYECKN OLICHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

. cTaBUTh U (OPMYyIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa3oBaTeIbHOU
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3HKY;

. JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

. YMETh MEPEHOCUTh 3HaHUsA 1O (U3MKEe B NPAKTHUECKYI 00JacTb
AKU3ZHENIEATEIbHOCTH;

. yYMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

. BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OpPUTrMHAIbHBIE TOAXObI U PEILICHHUS,

. CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.
Pabora ¢ unpopmaumeii:

. BJIa/IeTh HABBIKAMU TOMy4YeHUs] HHGopMaruu (GU3NIECKOTO COJACPIKAHUS U3

HCTOYHHWKOB PAa3HbBIX THUIIOB, CaAMOCTOATCIIBHO OCYIICCTBJIATL IIOMCK, aHAJIN3,
CUCTCMATU3AIINI0 W HHTCPIIPCTALUIO I/IH(i)OpMaHI/II/I Pa3IMYHbIX BHUIOB U @)OpM

IIPEICTABIICHNUS;
. OIICHHUBATH JJOCTOBEPHOCTH HH(POPMAIIUH;
. UCIIOJI30BaTh  CPEACTBa MH(MOPMAIMOHHBIX H  KOMMYHUKAIIMOHHBIX

TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIIMOHHBIX
3aady ¢ coOmrofieHueM TpeOOBaHUN HPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECypcocOepexeHusi, TMPaBOBbIX M JTHUYECKMX HOPM, HOPM
MH(POpMAITMOHHOM 0€30MaCHOCTH;

. CO37aBaTh TEKCThI (PU3MUECKOTO COJCPKaHHS B PasIWIHBIX (popmaTax c
y4€TOM Ha3zHaYeHUs] MH(OPMAIIUK U TIEIEBOM ayIUTOPHUH, BEIOUpAst ONTUMAIIbHYIO
(dbopMy nIpeACTaBICHHS U BU3YAIH3aAlIUU.

KoMMyHHKAaTHBHBbIE YHHBEpPCAJbHbIE YUeOHbIe TelCTBUS:

. OCYIIECTBIATh, OOICHWE Ha Yypokax (HU3UKH W BO BHEYPOUHOU
NEeSTETHbHOCTH;



[ PaClio3HaBaTh  IIPCAITOCBIIKH KOH(l)J'II/I KTHBIX CI/ITyaHI/Iﬁ n CMATr4aThb

KOH(DIIUKTHI;

. Pa3BEPHYTO W JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHUS C UCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJ/ICTB;

. MOHUMATh W WCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHUIYATHHOU
paboThI;

. BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX ACHCTBUN C y4€TOM OOLIUX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

. NpUHUMATh IIEIM  COBMECTHON  JIEATEIILHOCTH, OPTaHW30BBIBATH W

KOOPJMHUPOBATh ACHUCTBUS MO €€ JOCTHUKCHHIO: COCTaBJIATh IUIAH JICCTBUM,
pacnpenenartb poid ¢ Y4ETOM MHEHMH YYaCTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOI paboTHlI;

. OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJa M KaXKIOr0 YYACTHHKAa KOMaH/Ibl B
001 pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

. npejiaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MJEU C TIO3WLUU HOBU3HBHI,
OPUTMHAJILHOCTH, IPAKTUYECKOI 3HAUNMOCTH;

. OCYIIECTBJISAITh TO3UTUBHOE CTPATETMUECKOE IOBEACHHE B Pa3IMUHBIX
CUTYaIUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.
PeryjsiTuBHbIE YHUBEpCcaJbHbIE y4eOHbIe /1eiicTBUSA

Camoopranusamnus:

. CaMOCTOSITEJIbHO OCYIIECTBIISATh [TO3HABATENbHYIO JIEATEIbHOCTh B 001aCTH
(GU3MKM W AacTPOHOMHH, BBISBISTH NPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH
COOCTBECHHEIC 3aJ1a4H;

. CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEIICHHs] PACUETHBIX W KayeCTBEHHBIX
3aj]1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U NMPEANOYTEHUM;

. JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;
. pacmMpsATh paMKH y4eOHOTO MTPeIMETa Ha OCHOBE JIMYHBIX MTPEIOYTCHUN;

. JenaTh OCO3HAHHBIM BBIOOP, AapryMEHTHPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 32 PEUICHNUE;

. OLICHUBATh MPHUOOPETEHHBIN OIIBIT;,

. crnoco6cTBOBaTh (OPMUPOBAHUIO W TPOSIBICHUIO SPYAUIMH B 001acTd

(M3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBCHbD.
CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

. J1aBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIBTATOB LEIAM;
. BJIAJETh HAaBbIKAMM  I[IO3HABATEIIbHOM  pe(dieKCMM Kak  OCO3HaHUA

COBEPIIAEMBIX JEUCTBUM W MBICIUTEIbHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBAHUI;



[ HCIIOJIB30BAaTh HpI/IéMBI pe(bJICKCI/II/I AJIs1 OICHKH CUTYyalluH, BBI60pa BCPHOT'O

peleHus;

. yMETh OLICHMBAaTh PUCKUM M CBOCBPEMEHHO IIPUHMMATh DPELICHUA II0 HX
CHIKEHHIO;

. IPUHAMATh MOTHBBI M aApPryMEHTBl JAPYIMX @PU AHAIW3E PE3YJIbTAaTOB
NEeATEIILHOCTH,

. IPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

. IIPUHAMAaTh MOTHBBI M aApPryMEHTBl JAPYIMX @PU AHAIM3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

. pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce nmocTukeHHs] JTUYHOCTHBIX PE3YyJbTaTOB OCBOSHUSI IPOTPAMMBbI IO
dbu3uke I YPOBHS CpeIHEro oO0Imero oOpa3oBaHMs Yy OOydYaroluxcs

COBEpPIIICHCTBYETCS HOMOIIMOHATbHBIH WUHTCIIICKT, MPEIOoJIar oI
c(hOpMHPOBAHHOCTH:
. CaMOCO3HaHWUS, BKJTIOYAIOIIECTO CTIOCOOHOCTH IOHUMATh CBOE

AMOIIMOHAJIBHOE COCTOSIHME, BHUJIETh HAIpaBiCHUS pa3BUTHS COOCTBEHHOMU
AMOITMOHAIILHOM c(ephl, OBITh YBEPEHHBIM B ceO€;

. CaMOPETYJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMAThH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTh aalTHPOBATBCI K
AMOIIMOHAJILHBIM U3MEHEHHSIM U TPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHE MOTHBAIIUU, BKIIOUYAIOIIEH CTPEMJICHUE K IOCTHKEHUIO 1IEJIU U
yCcrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMECHHE ICHCTBOBATH, MCXOJS W3 CBOHUX
BO3MOKHOCTEH;

. OMIIATHH,  BKIIIOYAIONMEH  CHOCOOHOCTh  IMOHWUMATh  AMOIMOHAIBLHOE
COCTOSIHUE JIPYTUX, YUYUTHIBAThH €r0 MPU OCYIIECTBICHUN OOIICHUS, CHOCOOHOCTH K
COUYBCTBHIO M COIEPEKUBAHUIO;

. COIMANBHBIX  HABBIKOB,  BKIIIOYAIOIIMNX  CIIOCOOHOCTh  BBICTPAWBATh
OTHOIIEHUS C APYTUMHU JIOIbMHU, 3a00THUTHCS, TPOSBISITH MHTEPEC M pa3pemiaTh
KOH(MITUKTHI.

I[TPEAMETHBIE PE3VJIBTATBI

K koHny obOyuenust B 10 Knacce TnipenMETHbIE pe3yJbTaTbl Ha YriyOJ&éHHOM
YPOBHE JIOJIKHBI OTpaxaTbh C(POPMUPOBAHHOCTh Y 00YUArOIIUXCS YMEHU:

. NOHMMAaTh  poyib  (GU3UKM B  DKOHOMHYECKOW, TEXHOJOTHYECKOH,
HKOJIOTHYECKOM, COIMAIbHON M STUYECKON cdepax AeITeTbHOCTH YeIOBEKa, POJib
U MecTo (U3MKM B COBPEMEHHOM HAyyHOM KapTUHE MHUpa, 3HAYCHHE
ONHUCATENbHOM, CHCTEMATU3UPYIOIIEH, OOBICHUTEIBHOM W IPOrHOCTHYECKON
¢yHKIui  (U3MUECKON TEOpUM — MEXAaHUKHU, MOJIEKYJISIpHOH (U3UKH U



TEPMOJMHAMUKH, POJib (PU3NYECKON TEOpUU B (POPMUPOBAHUU MPEJCTABICHUN O
(bu3MYeCcKoi KapTUHE MUPA;

. pasnuyaTh YCJIOBHS MPUMEHUMOCTH MOJeel (GU3NYECKUX Te U MPOIECCOB
(sBneHUWI): WHepUMadbHAs CUCTeMa OTcu€Ta, aOCONIOTHO TBEPAOE TEIO,
MarepualibHasi TOYKa, PAaBHOYCKOPEHHOE JIBUKEHUE, CBOOOJHOE TaJICHHUE,
a0CoMIOTHO ympyras aegopMariusi, a0COIIOTHO yIpyroe u abCOIOTHO HEYNPYTroe
CTOJIKHOBEHHS, MOJICJIA Ta3a, KUIKOCTU U TBEPAOro (KPUCTALTMYECKOIO) Tea,
WJICAUTbHBIN T'a3, TOYCUHBIN 3aps]l, OJHOPOAHOE IIEKTPUUECKOE MOJIE;

. pa3nuuaTh yCHIoBHS (TpaHMIBI, OO0NACTH) MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB, TIOHUMAaTh BCEOOMMK XapakTep (YHIAMEHTAIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

. aHAMM3UPOBaTh U OOBACHITH MEXAaHWYECKUE TIPOLIECCHl U  SIBIICHUS,
UCTIONb3YSI OCHOBHBIC TMIOJIOXKEHUSI W 3aKOHbI MEXaHUKH (OTHOCHUTEIBbHOCTH
MEXaHUIECKOTO IBWKEHUS, (DOPMYIIbI KHHEMATHKH PaBHOYCKOPEHHOTO JBIKCHUS,
npeoOpazoBanus [anuness st CKOpPOCTH M TepeMenieHusi, 3akoHbl HploTOHA,
IIPUHLIUIT OTHOCUTENIBHOCTU ['amuies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBI
COXpaHEHUsI HMITyJlbCa W MEXaHUYECKOM OJHEPruu, CBsI3b pPabOThI CHIJIBI C
M3MEHEHHEM MEXAHUYECKOW PHEPTUM, YCIOBUSI PaBHOBECUS TBEPIOTO Tea), MpU
3TOM HCMOJIb30BaTh MAaT€MaTHYE€CKOE BBIPAKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBHUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TMpeoOpazoBanuii [amunes, BTOporo u
TPEThEro 3akOHOB HbIOTOHA, 3aKOHOB COXPAHEHUsS] UMITYJIbCA U MEXAHUYECKOUN
SHEPrUH, 3aKOHA BCEMUPHOTO TATOTCHUS,

. aHAJTU3UPOBAaTh U OOBACHATH TEIUIOBBIE MPOILIECCHl U SBJICHUS, UCIOJIb3Ys
ocHoBHbIe TIonokeHust MKT 1 3akoHBI MONIEKYISIpHO#N (DM3UKU U TEPMOIUHAMUKI
(CBSI3b TaBJICHMS UI€ATTBHOTO Ta3a CO CpeHEN KUHETHUYECKOM SHEPTIHel TeII0BOTO
JNBUKEHUSI U KOHLEHTPALMEHW €ro MOJIEKYJ, CBs3b TEMIIEPATYphbl BELIECTBA CO
CpEOHEW KWUHETUYECKOM DSHEPTrHEel TEMJIOBOrO JBHKEHHS €ro YacTHUll, CBS3b
JABJICHHUSI HJCAIBHOIO ra3a ¢ KOHLEHTPAUMEN MOJEKYJI M €ro TEeMIIEpaTypou,
ypaBHeHHe MeHneneeBa—KnanelpoHa, NepBblid 3aKOH TEPMOAWHAMUKHU, 3aKOH
COXpaHEHUsI DHEPrMM B TEIUIOBBIX IIpolleccax), MPU OTOM HCIOJIb30BAThH
MAaTeMaTU4YEeCKOE BBIPAKECHHUE 3aKOHOB, YKa3blBaThb YCIOBUS MPUMEHUMOCTH
ypaBHeHHs1 Menaeneera—Knaneipona;

. aHATM3UPOBATH M OOBSICHATH DJICKTPUUCCKUE SIBJICHUSI, HCTIOIB3YSI OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI DJIEKTPOJAMHAMHUKU (3aKOH COXPAHEHHS SJIECKTPUUYECKOTO
3apsiaa, 3akoH KylloHa, MOTEHUHATBHOCTh 3JIEKTPOCTATHYECKOTO MO, TPUHIHII
CyNEpIO3ULINA  DJICKTPUUECKUX  TOJEH, TPU OTOM  YKa3blBas  YCIIOBUSA
MMPUMEHUMOCTH 3akoHa KynoHa, a Takke NMPaAKTUYECKH BAXKHBIE COOTHOUICHUS:
3akOHbI OMa JJis1 y4acTKa LENW W JJIsl 3aMKHYTOM 3JICKTPUUYECKOM IIENHU, 3aKOH
Jxoyns—Jlenna, npasuna Kupxroda, 3akonst dapazes asis 371€KTpoIn3a);



. OMHCHIBaTh (DU3UYECKUE TMPOIECChl M SBJICHUS, HCIOJb3Ys BEIWYUHBI:
[IEpEMELIEHHUE, CKOPOCTh, YCKOPEHME, HUMIIYJbC Te€jla U CUCTEMBbl TEJ, CHUIIA,
MOMEHT CHJIbl, JaBJICHHUE, IOTCHUMAJIbHAS DHEPrusl, KUHETHYECKas JSHEprusl,
MEXaHW4ecKas PHEeprus, padoTa CUJIbl, LIEHTPOCTPEMUTENIBHOE YCKOPEHHE, CHIIa
TSDKECTH, CHJIA YINPYTOCTH, CWJIa TPEHHS, MOUIHOCTb, SHEPTHsl B3aUMOJICUCTBUS
Tena ¢ 3emiél BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIPYTroi edopmManuu npyKuHBI,
KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHASI TeMIlepaTypa Tea, padoTa B TEPMOJIUHAMUKE,
BHYTPEHHSSI SHEPTUsl UACAIBHOIO OJIHOATOMHOIO rasa, padoTa MIeaabHOro rasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmiaoBOro IBUTATENS;
AJIEKTPUYECKOE TI0JIe, HANPSHKEHHOCTHh JJIEKTPUYECKOTO TMOJIA, HANPSHKEHHOCTD
IIOJI TOUYEYHOr'O 3aps/ia WM 3apsDKEHHOrO IIapa B BaKyyM€ U B JUDJIEKTPHUKE,
IIOTEHIMAI AIEKTPOCTATUYECKOTO oI, Pa3HOCTH IIOTEHIINAJIOB,
DNEKTPOABIKYIIAs  CWJIa, CUJa TOKA, HalpsHKEHHWE, MOIIHOCTh — TOKa,
ANEKTpAYECKas EMKOCTb INIOCKOTO KOHJIEHCATOPA, CONPOTUBJIEHNE YYacTKa LENHU C
IIOCJICIOBATEIBHBIM W [apaJUICJIbHBIM  COCJAUHEHUEM PE3UCTOPOB, DSHEPIUs
AJIEKTPUYECKOTO I0JI1 KOHJEHCATOPa;

. O0OBACHITH OCOOCHHOCTH TIPOTEKAHUS (PU3UUECKUX SBICHUN: MEXaHUYECKOEe
JIBUKEHHUE, TEIJIOBOE JBH)KEHHE YACTHUI[ BEIIECTBA, TEIJIOBOE PaBHOBECHE,
OpoyHOBCKOE nBIWXKEHHE, MudQy3usi, HCHapeHWe, KUIIEHWE W KOHACHCAIus,
IJIABJICHUE M KPUCTAJUIM3ALMs, HANPABICHHOCTh TEIUIONEPENAuH, dIICKTPU3ALUS
T€JI, SKBUNIOTEHIIMAJIbHOCTh TOBEPXHOCTH 3aPSKEHHOT'O ITPOBOIHHKA,

. IPOBOJUTH UCCJIENOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEITUYMHBI OT
OPYyTOW C HCHOJIb30BAHUEM NPSAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUPOBATHh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (HU3NUECKUX
BEJIMYUH B BUJE TpapuKOB C Y4ETOM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEpEHUH,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS,

. MPOBOJUTH KOCBEHHBIC W3MEPCHUS (PU3NYECKUX BEIWYUH, TPH OTOM
BBEIOMPATh ONTUMAJIBHBIA METOJ W3MEPEHHS, OICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIBHBIE TTOIPEITHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

. IPOBOJUTH OIBITHI 10 IMPOBEPKE NPEATI0KEHHOW TUIIOTE3bl: IIJIAHUPOBATH
AKCIIEPUMEHT, CcOOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHAJIM3UPOBATH
MOJYYEHHBIC PE3YJIbTATHI U JI€JIaTh BBIBOJI O CTATYCE MPEAJI0KEHHON TUIIOTE3bI;

. coOroAaTh mpaBuiia OE30MacHOTO TPyAa MPH MPOBEICHUU HCCIEAOBAHUN B
paMKax y4eOHOT0 SKCIEPUMEHTa, MPAKTUKyMa M y4eOHO-HCCIIeOBATEIbCKON U
IIPOEKTHOM JAEATEIIbHOCTA C MCIIOJb30BAHUEM W3MEPUTEIBHBIX YCTPOUCTB H
71ab60paTopHOTO 00OPYIOBAHUS;

. pelars pacy€THbIC 3aJadyd C SBHO 3aJaHHOM H HESBHO 3aJaHHOM
¢bu3nyeckoil MOAENbI0: HAa OCHOBAaHHHM aHajW3a YCJIOBHUS OOOCHOBHIBATH BBHIOOP
¢bu3MUecKo MojeNH, OTBEYaroie TpeOOBaHUIM 3a7auu, TPUMEHSITh (POPMYIIHI,



3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIaThl (PU3NYECKUX TECOPUH MPU UCIIOIH30BAHUU
MaTEMaTUYECKUX METOJOB pelIeHUs 3a7ad, MPOBOIAUTH pacy€Thl HA OCHOBAHUU
UMEIOIIUXCSL JTaHHBIX, AHAJU3UPOBATh PE3YyJIbTAaThl U KOPPEKTHUPOBATH METOJbI
pereHus ¢ Y4ETOM MOTyUYEHHBIX PE3yIbTaTOB;

. peraTh Ka4eCTBEHHBIC 3a/1a4uM, TPEOYIOITHEe TPUMEHEHUS 3HAHUHN U3 Pa3HBIX
pasnenoB Kypca (pU3MKHM, a TakKe MHTETpalid 3HAaHWW W3 JPYTUX TPEeIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BHICTPAUBATh JIOTUYECKYIO LIETIOYKY PacCy>KIeHUMN
C OTIOPO¥ Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UUECKHUE SBIICHUS;

. WCIIOJIB30BaTh TCOPETUYCCKHWE 3HAHUS JUIsI OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB pa0OThl M3MEPUTEIBHBIX TPHOOPOB, TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

. MPUBOAUTH NMPUMEPHI BKJIaJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKd, B OOBSICHECHHE IMPOIIECCOB OKPYKAIOMIETO MHUpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHI;

. aHAJIM3UPOBAaTh U OIICHUBATH IMOCJEICTBUSI OBITOBOW M TPOU3BOJICTBEHHOU
JESTEIPHOCTH YEJIOBEKa, CBA3AHHOW C (PU3MYECKUMH TPOLIECCaMH, C TMO3UILUNA
AKOJIOTUYECKOM 0e30macHOCTH, npeJICTaBlICHUN 0 parMoHaIIbHOM
MIPUPOIOTIOIL30BAHAH, & TAKKE Pa3yMHOM HCIIOJIb30BAHUH JTOCTHKCHUN HAYKU U
TEXHOJIOTHH JIJISl TATbHEHUIIIETO Pa3BUTHSI YETIOBEYECKOTO OOIIECTRA;

. OPUMEHSTh PA3IMYHBIE CMOCOOBI paboThl ¢ MH(OpManuend (U3NIEecKoro
coJiepKaHusl C MCMOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHUH,
Py 3TOM HCIOJB30BaTh COBPEMCHHBIE HWH(GOPMAIMOHHBIE TEXHOJIOTHHU IS
MOWCKA, TepepaboOTKH ¥ TPEIBABICHUS Y4EOHOM W HAyYHO-TIOMYJSIPHON
uH(OpMAaIMK, CTPYKTYPUPOBAHUS W HMHTEPIpETAi WHOOPMAIUH, TOTyICHHON
U3 Ppa3IUYHBIX HMCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATh  MOIYYaEMYIO
UH(GOPMAIIMI0O U OIIEHHBATh €€ JIOCTOBEPHOCTh KAaK Ha OCHOBE HUMEIOIIUXCS
3HAHWH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA MH(POPMAIIHH;

. TIPOSIBIISITH OpraHU3alMOHHBIC u MMO3HABATEIIbHBIE YMEHUS
CaMOCTOSITENIbHOTO TPHOOPETEHUS] HOBBIX 3HAHUW B TMPOIECCE BBIMOTHEHUS
MIPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PadOT;

. pabotath B Tpynne C HCHOJHEHUEM pPAa3JIMYHbIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBHO paCIPEACNiaTh ACATEILHOCTh B
HECTaHJIAPTHBIX CUTYAIHMIX, aICKBATHO OIICHUBAThH BKJIA/ KaXKIOTO U3 YIYaCTHUKOB
TPYIIIBI B pEIlIEHNE pacCMaTpUBAEMOM MPOOIIEMBI;

. MPOSIBJISITh MOTHBAIMIO K Oynymied mpodeccuoHaIbHOM NESITeIbHOCTH IO
CHEIUATBLHOCTIM (PU3HKO-TEXHUIECKOTO TTPOQIIIS.

K konmy oOywenuss B 11 knacce mpenMeTHbIE DPE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:



. NOHUMATh POJIb (PU3MKU B SKOHOMHYECKOMN, TEXHOJOTUUECKON, COLMATbHON
U JTUYECKON cdepax MAeITeIbHOCTH 4YeNOBEKa, pPOJb M MECTO (U3UKU B
COBPEMEHHOM HAy4yHOM KapTHHE MHpPA, POJb ACTPOHOMHHM B IPAKTUYECKON
NEATEIBHOCTH  YEJIOBEKAa W JaJbHEWIIEM HAYYHO-TEXHUYECKOM pa3BUTHH,
3HAYECHUE ONMCATEIBHOM, CHUCTEMaTU3HUPYIOLIEH, OOBSCHUTENBHON  H
IPOrHOCTUYECKOM  (QYHKUMH  (U3MUECKOHM Teopun —  DIEKTPOJMHAMUKH,
CHELMAIbHOM TEOPUHM OTHOCHUTEIBHOCTH, KBAHTOBOM (U3UKH, poJib (PU3MUECKON
Teopuu B (POPMHUPOBAHUM TPEACTABICHUN O (PUINUECKONW KapTUHE MHUPA, MECTO
¢bu3nueckoil KapTHHBI MUpPA B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O IPUPOJIE;

. pasnuyaTth yCJIOBUS NPUMEHUMOCTH MOJENeld (PU3NYECKUX TeNl U MPOIIECCOB
(sIBNEHMI): OAHOPOAHOE DJJIEKTPUUYECKOE U OJHOPOJAHOE MAarHUTHOE TOJI,
TapMOHHYECKHUE KOJICOaHMsI, MAaTeMAaTUYECKUN MAasTHUK, UICATbHBIN MPYKUHHBINA
MasiTHUK, TAPMOHMYECKHE BOJIHBI, WJCAIBHBIN KOJNeOATeTbHBIA KOHTYpP, TOHKas
JIMH3a, MOJICJIEW aTOMa, aTOMHOTI0 Spa U KBAHTOBOM MOJIEIIH CBETA;

. pasznuyath yciaoBus (TpaHUIlbl, 00JacTH) HPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, IIOHMMaTh BceoOUMIl XxapakTep (yHAAMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

. aHAIIM3UPOBATh U OOBSACHATH DIEKTPOMAarHUTHBIE MPOIECCHl M SBIICHUS,
UCIIOJIb3Ysl OCHOBHBIC IOJIOKEHUSA W 3aKOHBI JJIEKTPOAVMHAMUKU U CIELUAIBHOU
TEOPUU OTHOCHUTEIBHOCTH (3aKOH COXPAHEHMs HIJIEKTPUYECKOro 3apsia, Ccuia
Awmrepa, cuna JlopeHua, 3aKOH 3JE€KTPOMArHWUTHOM WHIYKIWH, NpaBwio JIeHIa,
cBs3b DJIC caMOMHAYKIHMHM B JJIEMEHTE JJIEKTPUYECKOM LENH CO CKOPOCTHIO
M3MEHEHMSI CWIBl TOKA, NOCTYJAThl CHEHHUATBHOW TEOPUH OTHOCHUTEIBHOCTH
OUHIITENHHA);

. aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCH U SIBJICHUS, HCIOIb3YsI
MOJIOKEHUSI KBAHTOBOW (u3uku (ypaBHeHue OuHmTEeWHa a1 (oTodrddekTa,
IIEPBBIA U BTOPOM IOCTYJIaThl bopa, MpUHIKI COOTHOLIEHUS HEONPEIEIEHHOCTEN
['eiizenOepra, 3aKOHBI COXPaHEHUS 3apsIOBOTO U MACCOBOTO YHMCENl U SHEPrUH B
AJIEPHBIX PEaKLUAX, 3aKOH PaIMOaKTUBHOIO pacnania);

. ONMUCHIBATh (PU3UUYECKUE IMPOLECChl M SIBICHUS, HCIOJb3YyS BEJIUYMHBIL:
HaNpsKEHHOCTD  DJIEKTPUYECKOIO ITOJIS, MOTEHIMAN JJIEKTPOCTaTHYECKOTO TOJI,
Pa3HOCTh INOTEHIMAJIOB, JJIEKTPOABIKYLIAs CUJA, WHIYKIUS MArHUTHOIO IIOJI,
MarHUTHBIA IIOTOK, cuiaa AMIiepa, WUHAYKTHUBHOCTb, 3JIEKTPOABMXKYILNAS CHJIA
CaMOMHAYKIIMM, DOHEpPrusl MAarHUTHOIO  IOJS  IPOBOJHUKA C  TOKOM,
PENSATUBUCTCKUI MMITYJIbC, TIOJIHASI SHEPT U, SJHEPTUS MOKOSI CBOOOIHOM YaCTHULIbI,
SHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YHCIIO M 3apsia A11pa, SHEPTHS CBA3M SAPa;

. OOBSACHATH 0COOEHHOCTH MIPOTEKAHUS (bu3HYEeCcKUX SABJICHUM:
AJIEKTPOMAarHuTHas MHIYKLUS, CAMOMHAYKIMS, PE30HAHC, UHTEP(EPEHIIUs BOJIH,



mudpakius, AUCIEpCHs], MOJHOE BHYTPEHHEE OTpakeHHe, (HOTOIIEKTPUUYECKUN
adhdext (pororddekr), anpda- u Oera-pacmanbl saep, raMma-u3ITydeHUe saep,
(hu3uYecKre TPUHIUITBI CIIEKTPAIHFHOTO aHaIK3a B padOoThI Jia3epa;

. ONpPEACIISITh HAMpaBlIeHHE WHAYKIUM MAarHUTHOTO TOJS TPOBOJHHUKA C
TOKOM, CJibl AMrepa u cuiibl JlopeHiia;

. CTPOUTH U300paKeHUe, CO3/JaBaeMOe INIOCKUM 3€pKajioM, TOHKOU JIMH30M, U
PacCUUTHIBATH €TI0 XaPAKTEPUCTUKH;

. MPUMEHSTh OCHOBOIOJIATAIONINE ACTPOHOMHUYECKHE TMOHSTHUS, TEOPUU U
3aKOHBI JJISI aHAIM3a M OOBSICHEHUS (DU3NYECKHUX MPOIECCOB, MPOUCXOIANINX B
3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTaJIAKTUYECKON CpeJie; NBUKEHUSI HEOECHBIX
TEJ1, DBOJIIOLIMHU 3BE34 U BeceneHHoim;

. IPOBOJUTh  HCCIEJOBAaHUE 3aBUCUMOCTEH  (U3MYECKUX BEIUMYHMH C
WCTIOJb30BAaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(UKCUPOBATh PE3yIbTAThl IMOJTYYEHHON 3aBHCHUMOCTH (PU3NYECKUX BEIUYMH B
BUJE TpapuKOB C YYETOM aOCOMIOTHBIX TMOTPEIIHOCTEH HW3MEPEHHM, MeNaTh
BBIBO/JIBI 110 PE3yJIbTATaM UCCIICIOBAHUSI;

. MPOBOJUTHL KOCBEHHBIE W3MEPEHUS (PU3UYECKUX BEIUYMH, TPU OTOM
BBIOMPATh ONTUMAJIBHBIA METOJ W3MEPEHHS, OICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE OTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

. MPOBOAUTH OIBITHI MO MPOBEPKE MPEIJIOKEHHOW TUIOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHAJIM3UPOBATH
MOJTyYEHHBIEC PE3YJIbTAThI U J€JaTh BHIBOJI O CTaTyCE MPEIJIOKEHHON TUIIOTE3bI;

. OTNUCHIBATh METO bl TTOJTYYEHHUSI HAYUYHBIX ACTPOHOMUYECKUX 3HAHUH;

. cobmoaTh mpaBuiia 6€30MacHOro TPyIa MPU MPOBEICHUN WCCICIOBAHHUH B
paMKax y4eOHOro SKCIEpUMEHTa, MPAKTUKyMa M y4eOHO-HCCIIeOBATEIbCKON U
NPOEKTHON JAESATEIbHOCTH C HCIOJIb30BAHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U
71ab0paTopHOTO 00OPYIOBAHUS;

. pelars pacy€THbIC 3aJadyd C SBHO 3aJaHHOM W HESBHO 3aJaHHOM
(bU3MYEeCcKON MOJIENBI0: HAa OCHOBAHMM aHAJIW3a YCIOBUS BBHIOUpaATh (hU3MUYECKUE
MOJIENIM, OTBEYAIOIIMEe TPEOOBaHUSM 3a/layd, MNPUMEHSITh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYyJaThl (U3UYECKUX TEOpPUM TMPU HCIOIb30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUS 3a]ay, MPOBOJUTH PacyéThl Ha OCHOBAHUU
MMEIOIIUXCS JaHHBIX, aHAU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOIbI
pELIEHUs C YYETOM MOIYYEHHBIX PE3YJIbTaTOB;

. penaTh KaueCTBEHHbIE 3a/1auu, TpeOyIOIue MPUMEHEHUS 3HAaHUHN U3 Pa3HbIX
pasnmenoB Kypca (pU3MKH, a TaKKe WHTETpPAIlMH 3HAHWW W3 JPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATh JIOTUYECKYIO IIETIOYKY PACCYkKIACHUN
C OTOPO¥ Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UUECKHUE SBIICHUS;



. UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS JUISI  OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUMX YCTPOHUCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

. MPUBOJNUTH NMPUMEPHI BKJIaJa POCCHUCKHUX U 3apyO0eKHBIX YIEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHECHHE IMPOIECCOB OKPYIKAIOMIETO MHUpPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTU;

. aHAJIM3UPOBAaTh U OIICHUBATH IMOCJEICTBUSI OBITOBOW M TMPOU3BOJICTBEHHOU
NEATETPHOCTH YENIOBEKa, CBA3aHHOW C (PU3WYECKUMH TIPOIECCaMH, C TO3UIUN
HKOJIOTHUECKOMN 0e30IacHOCTH, NpeCTaBICHUN 0 paIrmoHAIbHOM
MIPUPOIOTIOIL30BAHAH, & TAKKE Pa3yMHOM HCIIOJIB30BAHUH JTOCTHKCHUN HAYKU U
TEXHOJIOTHM JIJIsl TAJIbHEUIIIErO Pa3BUTHS YETIOBEYECKOTO OOIIECTBA;

. OPUMEHSTh PA3IMYHBIE CMOCOOBI paboThl ¢ MH(OpManuend (U3NIEecKoro
collepKaHUsl C HMCTOJIB30BAHMEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHUH,
P 3TOM MCIOJB30BaTh COBPEMCHHBIE WH(GOPMAIMOHHBIE TEXHOJIOTHH IS
MOKCKa, TepepabOTKU ¢ MPEIbSABICHUS YYeOHOW U  HAYYHO-TIOMYJISIPHON
uH(bOpMaIUK, CTPYKTYPUPOBAHUS W WHTEpHpeTanuu MHGOPMAIMH, MOTy4YeHHON
U3  Ppa3IUYHBIX HMCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh  IMOIYYaEMYIO
uH(OpMAIMI0O W OICHUBATH €€ JOCTOBEPHOCTh KaK HAa OCHOBE HWMCIOIIUXCS
3HAHWH, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA MH(POPMAIIHH;

. MPOSIBIISITH OpraHu3alMOHHBIC U M03HABATENbHBIC yMEHUS
CaMOCTOSITENIbHOTO TPHOOPETEHUS] HOBBIX 3HAHUW B TMPOIECCE BBIMOTHEHUS
MIPOCKTHBIX U yU4EOHO-UCCIIE0BATEIBCKUX padoT;

. paboTaTh B TpyINIE C HWCIOJHEHUEM pAa3IMYHBIX COIHAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBHO paCIPEACNiaTh ACATEILHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJIEKBATHO OLIEHUBATh BKJIAJl KAXKIOTO U3 YYACTHUKOB
TPYIIIBI B pEIlIEHNE pacCMaTpUBAEMOM MPOOIIEMBI;

. MPOSIBIISITE MOTHBAITMIO K Oyaymied mpodecCHOHATBHOW NESITETbHOCTH 10
CHEIUATBLHOCTIM (PU3HKO-TEXHUIECKOTO TTPOQIIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne (uu¢posbIe)
HaumeHoBaHue pa3aesioB M TeM IPOrPpaMMBbl Konrtpounubie IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/ IIO3HAHUSI IIPUPO b1
1.1  Hay4nblif METOJ] MO3HAHUS IPUPOJIBI 6 Bubmmorexa LHOK
' i A pupoa https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 | Kunewarika 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Nunawika 10 https://m.edsoo.ru/f16b68d7
N bubnuorexa [JOK
2.3 Cratika TEporo Tesa > 1 https://m.edsoo.ru/f16b68d7
bu6nuoreka [IOK
2.4  3aKOHBI COXpAaHEHUS B MEXAHUKE 10 1 hitps-//m.cdsoo.ru/fl6b68d7
Hroro no pazaeny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
. bubmuorexa [JOK
3.1  OcHOBBI MOJEKYJIAPHOKUHETUUECKON TEOPUH 15 1 hitps://m.cdsoo.ru/f16b68d7
bu6nuoreka [JOK
3.2  Tepmonunamuka.TernioBble MalIHbI 20 1 hitps-//m.cdsoo.ru/fl6b68d7
3.3 ArperartHsle cocTosiHus BenlecTBa. Pa3oBble 14 1 bubnuoreka [IOK




HEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pasznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
4.1 Onexrpiecioe noxe 24 https://m.edsoo.ru/f16b68d7
N N bubmuorexa [JOK
4.2 | I1oCTOSIHHBIN NEKTPUUYECKUI TOK 24 hitps:/m.cdsoo.rw/f16b68d7
bu6nmnoreka [IOK
4.3 Towu B pastuiHbX cpetax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pazznen 5. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
5.1 dusieckuit npaTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kourpoasnbie IIpakrnuyeckue (upp )
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Paznea 1. JIEKTPOJAMHAMUKA
bu6munorexa LIOK
1.1 M 14
ArHUTHOE ToJIe https://m.edsoo.ru/39859%¢f1
bu6munorexa LIOK
1.2 1 1
DIICKTPOMATHHTHAS HH YKL 3 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U1 BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAHMHECKHUE KONICOaHHA 0 https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHus 15 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
23 MexaHn4YeCcKHe U 3JIEKTPOMATHUTHBIE BOJIHBI 10 1 hitps://m.cdsoo.ru/39859¢f1
bu6mmoreka LIOK
2.4 Onrika 25 ! https://m.edso00.ru/39859¢f1
Hroro no pazaeny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosel CTO

Hroro no pasaeny

5

1

bu6mmnorexa LIOK
https://m.edsoo.ru/39859%f1




Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsapHo-BOJIHOBOH AyalIu3M 15 bubmorexa HOK
) PIyCKYIAp Ly https://m.edso00.ru/39859¢f1
bu6mmoreka LIOK
4.2 D 5
H3HKa atoma https://m.edsoo.ru/39859%¢f1
43 ®u3nKa aTOMHOTO SIApa U AIEMEHTapHbBIX 5 bu6mmnoreka LIOK
' qacTHI] https://m.eds00.ru/39859¢f1
Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 12 https://m.eds00.ru/39859¢f1
Hroro no pazneny 12
Pazzen 6. PUSUMUYECKUN IPAKTUKYM
. bubnuorexa [JOK
6.1 Dusirieckitit MpakTHiyM 16 16 https://m.eds00.ru/39859¢f1
Hroro no pazneny 16
Paznea 7. OBOBIIAIOLIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHHE TPEIMETHOTO
71 COZEP)KAHUS U OIBITA JEATEIIbHOCTH, 15 bubnuorexa [JOK
’ nproOpeTEHHOIO IpU U3YyYeHUHU Kypca https://m.edsoo.ru/39859¢f1
¢u3uku 10 — 11 knaccoB
Hroro no pazgeny 15
bu6munoreka LIOK
PesepBHOE Bpems 10 https://m.edso0.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOMN NPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

HpOBepﬂeMble NnpeaAMETHBIEC PE3YJILTATBI OCBOCHUSA OCHOBHOM
06pa30BaTeJII)HOI71 NnporpamMmasl CpeaHETr0 061]161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh Ha MpHUMeEpax posib U MecTo (U3UKH B (HOPMUPOBAHHUU
COBPEMEHHOM HAay4YHOM KApTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHHUKHU U
TEXHOJIOTHH, B IPAKTUYECKOM EATEIBHOCTH JIOAEH

Y4uThIBaTh TIpaHUIBl NPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJENEH:
MaTepHaigbHas TOYKa, MHEpLHalbHas cucTeMa OTcuéTa, aOCOJOTHO TBEpPAOE
TENO, UJCANbHBIN Ia3; MOAEIN CTPOCHUS Ta30B, )KMIKOCTEH M TBEPIBIX Tell,
TOUYECYHBIN AIIEKTPUUECKUH 3apsij1 — P PEIICHUH (PU3NIECKUX 3a/1a9

PacriosnaBath ¢u3mueckue sBiIeHUs (TPOLECCH) U OOBICHATH MX HAa OCHOBE
3aKOHOB MEXaHHWKH, MOJIEKYJIIPHO-KMHETHYECKOH TEOPHH CTPOCHUS BEIECTBA
U DICKTPOJMHAMHKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE
JIBIDKEHNE, CBOOOIHOE MaJCHHE TeN, JIBIKCHHE MO OKPY)KHOCTH, WHEPIHS,
B3auMojieiictue Ttem; auddysus, OpOYHOBCKOE JBHKEHHE, CTPOCHHE
KHUJIKOCTeW © TBEPABIX TN, HM3MEHEHHE OO0BEMa Teln TpU HarpeBaHHH
(oxJMax/1eHUN), TEMJIOBOE paBHOBECHE, UCIIAPEHUE, KOHICHCAIHs, TIaBIICHHE,
KpucTaliindauus, KUIICHUEC, BJIIAXKHOCTH BO3/yXad, IMOBBINICHUC HABJICHUA Tra3a
IpU €ro HAarpeBaHWU B 3aKPBITOM COCYZE, CBA3b MEXAY IapaMeTpaMu
COCTOSIHMSA Ta3a B M30TPOLECcCaX; MEKTPU3AIHNS TEJ, B3aUMO/ICHCTBUE 3apsi/I0B

10.4

10.5

10.6

OnuceiBaTh MEXaHUYECKOE IBM)KCHHE, HCIONB3yS (U3MUECKUE BEITMYUHBI:
KOOpJMHATa, MyTh, MEepPEeMEIIeHNe, CKOPOCTh, YCKOpEHHE, Macca Teja, CHJa,
UMIYIbC  TENa, KUHETHYECKas dDHEPrus, MOTCHIHAJIbHAs  DHEPrus,
MexaHuuyeckas paboTra, MEXaHUYECKasi MOIIHOCTh; MPHU OMUCAHUHM TPABUIBHO
TPaKTOBAaTh (PU3NYECKUI CMBICT HCIOIb3YEMbIX BEJIUYUH, X 0003HAYCHUS U
€AVHMIIBI, HaXOOUTh (OPMYJBI, CBS3bIBAIOLINE JaHHYIO (DU3HYECKYIO
BEJIMUMHY C JPYTMMH BETUYMHAMHU

OnuceiBaTh M3Y4YCHHBIE TEIJIOBBIE CBOWMCTBA TN M TEIJIOBBIE SIBJICHUA,
UCONB3ys (U3MUECKUe BETUYMHBI: JaBIIEHUE Ta3a, TeMIleparypa, CpenHss
KUHETHYecKast SHEprus Xa0TUYECKOTO TIBUKECHHUS MOJIEKYII,
CpeIHEKBaIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO TEIIOTHI, BHYTPEHHSA
sHeprusi, pabora raza, KOIPQPUIMEHT TMOJIE3HOTO JEWUCTBUSA TEMJIOBOTO
JBUTATENIS; TIPH ONMHCAHWM TPABWJIBHO TPAKTOBaTh (PU3WYECKUU CMBICIT
UCTIONIb3YEMBIX BEIUYHH, UX O00O3HAUEHUS W €IMHHUIIBI, HAXOAUTH (OPMYJIBI,
CBSI3BIBAIOIINE JIAHHYIO (DM3HUECKYIO BEIMUUHY C APYTUMHU BEITHYNHAM

OnuceIBaTh U3y4EHHBIE JIEKTPUUYECKUE CBOMCTBA BEIECTBA U DIIEKTPUUECKHE
sBIEHUSI (IIPOLIECCHI), UCMONB3YS (PU3MYECKHEe BEIHUMHBI: AJIEKTPUYECKUI
3apsifi, AJEKTPUUECKOE I0JIe, HAMPSIKEHHOCTh TOJIA, MOTEHIMAN, Pa3HOCTh
MOTEHIIMAJIOB;, TPH OMNHCAHWU TPABHIHLHO TPAKTOBATH (HU3HUECKUN CMBICI




10.7

HCIIOJIb3YEMbIX BCIIMYWH, UX 0003HaYEHHS U CAUWHUIDBI; YKAa3bIBATb (bOpMy.]'IBI,
CBA3BIBAIOIINEC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIMYHHY C APYTUMH BCIUYNHAMHA

aHAIM3UPOBATh (PU3UYECKUE IMPOLIECCHl U SIBICHUSA, HCMOJIB3Ys (pU3nveckue
3aKOHBl W TIPUHILMIBI: 3aKOH BcemupHoOro TtsaroteHus, [, II m III 3akonsI
HproTOHA, 3aKOH COXpaHEHHsS MEXAaHWYECKOW SHEpPruH, 3aKOH COXpaHEHUs
UMITyJIbCa, MPUHUUI  CYNEpPHO3UIMH  CWJI, M[PUHLIMUI  PaBHONpPABUS
MHEPLHAJIbHBIX CHUCTEM OTCUETa; MOJIEKYISIPHO-KHHETUYECKYIO TEOPHIO
CTPOECHMS BEILECTBA, FA30BbIE€ 3aKOHBI, CBSI3b CPEAHEN KMHETUUECKOW SHEPTUU
TETUIOBOTO JIBIKEHHSI MOJIEKYJT C a0COIOTHOM TeMIepaTypoii, epBblil 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHHUsS AJIEKTPUUYECKOro 3apsja, 3akoH Kynona;
IIPU 3TOM pas3NinyaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE
BBIpaXXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHITH OCHOBHBIC TPUHIUIBI JIEHCTBUS  MAallWH, MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHS UX 0€30MacHOT0 UCIOJIb30BaHUS
B IOBCEIHEBHOMN KU3HU

10.9

BBIMONHATE  9KCIIEPUMEHTHI 110 HCCIICAOBAaHUIO (DU3MUYECKUX SBJICHUH U
MPOIIECCOB C MCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TIPH 3TOM
dbopMymupoBarh mpoOieMy (3aady) W THIOTE3y y4eOHOTrO IKCIIEPUMEHTA,
coOUpaTh yCTAaHOBKY U3 MPEIOKEHHOTO 00OPYIOBAaHHUSI, TIPOBOJIUTEH OMBIT H
(bopMyITUPOBATH BBIBOIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMble U KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BEIMYMH; IpU
3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHUS M UCIIOB30BaTh U3BECTHBIC
METO/IbI OLICHKH ITOIPEIIHOCTEN U3MEpEHUN

HccnenoBath  3aBUCHMOCTH ~ MEXAy  (U3WYECKUMH  BEIIMUYMHAMH  C
HCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUM; TP 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(UKCUPOBATh PE3yIbTAThI MOTYYEHHON 3aBUCUMOCTH (DHU3NUYECKUX BEIUYHH B
BUJIE Ta0NHII ¥ TpaUKOB, AETaTh BBIBOJBI IO PE3YJITaTaM UCCIIEIOBAHUS

CobumroaTh mpaBuiia 6E30MacHOro Tpyla MpPU MPOBEACHHU HCCICIOBAHUI B
paMKax y4eOHOro SKCIEePUMEHTa, Y4eOHO-HCCIeI0BATEIbCKON M MPOEKTHOU
JEATEIBHOCTH  C  WCIONB30BAaHWEM  HM3MEPUTENBHBIX  YCTPOHCTB U
71a00paTOPHOTO 00OPYIOBAHHS

Pemare pacu€THble 3aaud C SBHO 33JaHHON (PU3MYECKONH MOJEINbIo,
UCTIONB3YS (hM3MUECKHE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHallM3a YCJIOBUSA
3a/1a4 BbIOWpaTh (U3MUYECKYI0 MOJEINb, BBIACHATh (PU3NYECKUE BEIHMUYUHBI U
dbopMy1bl, HeoOX0IUMBIE IJis €€ pelIeHHs], TPOBOAUTH Pacu&Thl U OLIEHHUBATH
PEATBHOCTH TOJTYICHHOTO 3HAUYCHUST (PUZNICCKON BETUIHHBI

Pemrate xauecTBeHHBIE 3aJa4r: BBICTpAUBATL JIOTHYCCKHW HCIIPOTHUBOPCUYHUBYIO

LHCIIOYKY paccy;xneHHﬁ C OHOpOI71 Ha U3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U
Q)HSHQGCKI/IG SABJICHUA

10.15

Hcnonb3oBath Opu  pelieHuu yueOHBIX  3a7au COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJIOTMH  JJS  TOUCKA,  CTPYKTYpHUpPOBAHWUS,
UHTEPIPETAllMd W  TOPEACTaBICHUA Y4eOHOH W HAYYHO-TIOMYJISPHOM




uH(bOpMalliK, TOJYYEeHHOW U3 pa3jIMYHbIX HCTOYHUKOB; KPUTHUYECKU
aHATM3UPOBAThH MOJTy4yaeMyl0 HHPOPMALIUIO

[TpuBOIUTE MPUMEPHI BKJIAJIa POCCUUCKHUX U 3apyOexHBIX YUEHBIX-(DU3UKOB B

10.16 pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXAIOLIET0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI
Hcnonp3oBarh TeopeTHdeckue 3HaHUS MO (PU3KKE B MMOBCETHEBHOM YKU3HU IS
10.17 oOecrieyeHns 0€30MacCHOCTH NpU OOpaleHnH ¢ MPUOOpaMH U TEXHUYECKUMHU
' YCTPOMCTBaMM, JJIsl  COXpPAHEHHs 3J0pOBbI U  COOJIOACHUS  HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKpYKarollel cpeie
PabGorare B rpynme ¢ BBIIOJHEHUEM pa3IMYHBIX COLHMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TPYMIbI, PAMOHAIBHO paclpeiesiTh OO0S3aHHOCTH U
10.18 IUJIAaHUPOBATh JCATENBHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJCKBaTHO
OLIEHMBATh BKJAJ KaXJIOT0 W3 YYaCTHUKOB TIpPYyNNbl B  pEIICHUE
paccMaTpuBaeMoi MpoOIeMbl
11 KJIACC
Koxn .
IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOTrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara

11.1

11.2

11.3

JIeMOHCTpUPOBATh Ha MpUMepax poilb U MecTo (U3UMKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHON KApTHUHBI MUpa, B Pa3BUTHUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTHH, B MIPAKTUYECKOMN JEATEIBbHOCTH JIFOAECH, EJITOCTHOCTD U €AUHCTBO
¢bu3nvecKkoil KapTHHBI MUpa

VY4uThIBaTh TpaHUIBl NPUMEHEHHS M3YyYEHHbIX (U3NYECKUX MOJENe:
TOYEYHBIN JIEKTPUYECKUN 3apsf, sAepHas MOJENb aTOMa, HYKJIIOHHAsI MOJEIb
aTOMHOTO si/Ipa MPH peleHN: (PU3NIecKux 3a1a4

PacrniosnaBath (u3uueckue sBICHUS (MIPOIECCHI) U OOBSCHITh MX HAa OCHOBE
3aKOHOB  DJJIEKTPOJWHAMHKHA W  KBAHTOBOH  (DM3HMKH:  DJICKTpUYecKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XHMUYECKOE, MAarHUTHOE JCHCTBUS TOKA,
B3aMMOJICHCTBHE MAarHUTOB, JJICKTPOMArHWUTHAs  WHIYKIHSA, JeHCTBHE
MarHUTHOTO TIOJSI HA TMPOBOJHUK C TOKOM W JBIDKYIIMHCS 3apsij,
AJIEKTPOMArHUTHBIE KOJEOAHHWS M BOJHBI, MPSIMOJIMHEHHOE pacrpoCTpaHeHHE
CBETa, OTpaXXeHHWe, TpelomMiieHHe, UuHTeppepeHnns, audpakmus u
MOJISIpU3aLUsl  CBETa, JUCIEpPCHs CBeTa, (OTOdIEKTpUYecKuid ekt
(botordexr), cBeTOBOE MaBICHHWE, BOSHHUKHOBEHHE JIMHEHYATOrO CIEKTpa
aToMma BOJIOPO/ia, €CTECTBEHHAsI U HCKYCCTBEHHAs PaJIMOAKTHBHOCTb

11.4

OnuceiBaTh M3y4EHHBIE CBOMCTBA BElIECTBA (DJIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKUE, IJIEKTPUYECKYID  IPOBOAMMOCTh  pa3jMYHBIX Ccpea) W
AJIEKTPOMArHUTHBIE SABJICHUS (IIPOIECCHI), UCTIONB3YS (PU3MUECKUE BETHUUHBI:
NIEKTPUYECKUN  3apsA], CWila  TOKa, DJIEKTPUYECKOE  HaNpsKEHUE,




ANEKTPUYECKOE COMPOTUBIIEHUE, pa3HOCTh noTeHuanos, JJ[C, pabora Toka,
WHJIYKIIAST MarHUTHOTO TOJisA, cuiia Ammepa, cuia JlopeHia, WHIyKTUBHOCTh
KaTYIIKA, SHEPTHUsl SJIEKTPUUECKOTO U MAarHUTHOTO TOJIeH, MEePUoa U 4acToTa
KonebaHuii B KoJeOaTeNTbHOM KOHTYpEe, 3apsii M CWiIa TOKa B Mpolecce
TAPMOHHYECKHX JJICKTPOMArHUTHBIX KOJICOaHM, (OKYCHOE pACCTOSIHHE U
ONTUYECKAsi CHJIAa JIMH3BI;, IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (DPU3MUECKUIA
CMBIC HUCHOJB3YEMBIX BEIUYHMH, MUX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
(GbopMyIbl, CBA3BIBAIOIINE JAHHYIO (QU3WYECKYI0 BEIUYMHY C APYTUMH
BEJIMYMHAMU

11.5

11.6

OnuceiBaTh H3y4YEHHBbIE KBAHTOBBIE SBJICHHMS M IPOLECCHI, HCHOJbB3YS
¢u3nyeckre BEIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acTOTa CBETAa, SHEPrusl U UMITYJIbC (OTOHA, MEPHOJ IMoypacnaja, SHeprus
CBSI3W aTOMHBIX sJiep; NMPH ONHCAHUU NPABUIIBHO TPAKTOBATh (U3NYECKUN
CMBIC]T HCHOJb3YEMbIX BEIMYMH, MX OOO3HAu€HHs M EIWHUIIbI; yKa3bIBaTh
(dbopMysbl, CBS3BIBAIOIIME JAHHYIO (DU3HUECKYI0O BEIWYMHY C JIPYTHMH
BEJIMYMHAMH, BBIYHUCIISATH 3HAYCHNE (PU3NIECKOI BETHUMHBI

AHanu3upoBaTh (pU3MYECKUE TPOLECCHl U SBICHUS, UCHONB3YsS (pHU3HYecKue
3aKOHBI W TpUHIMIBL 3akoH OMa, 3aKOHBI TIOCIIEIOBATENFHOTO U
NapajuIeIbHOTO COEJMHEHHs TMPOBOJHHUKOB, 3akoH JIxoyns — Jlenna, 3akoH
AJIEKTPOMArHUTHOM MHIYKLWHU, 3aKOH TPSMOJHMHEWHOTO pPaCcIpOCTpaHEHHUS
CBETa, 3aKOHBI OTPAXEHHS CBETa, 3aKOHBI NMPEJIOMIICHHUSI CBETa, ypaBHEHHE
OiHmTeitna ang  QoTtorddexrra, 3aKOH COXpaHEHHS HHEPrHH, 3aKOH
COXpaHEHHsI MMIIYJIbCa, 3aKOH COXPAHEHHs 3JIEKTPUYECKOro 3apsijia, 3aKoH
COXpaHEHHMsI MacCOBOTO 4YMCIa, IHOCTyJIaTbl bopa, 3aKOH pajnOaKTUBHOIO
pacmaza; TpH STOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTU4ecKoe BBIPAKCHUE U YCIOBHSA (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

11.7

OmnpenensTh HallpaBlI€HWE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIS IMPOBOJHUKA
C TOKOM, cuJibl AMIiepa U cuiibl JIopeHia

11.8

11.9

11.10

CtpouTh M ONHCHIBATh H300paXEHHE, CO3JaBaeMOE€ IUIOCKHM 3EpKaJoM,
TOHKOH JIMH30U

BBIMONHATE  3KCIEPUMEHTHI IO HUCCIEIOBAaHHIO (DU3MYECKUX SIBICHUH U
MPOIIECCOB C HCIOJL30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHIA; TIPU STOM
dbopmynupoBaTth mpobieMy (3amady) W THUIOTE3Y YYEOHOTO HKCIIEPUMEHTA,
coOHMpaTh YCTAaHOBKY M3 TPEIOKEHHOTO 00O0PYAOBaHHMS, MPOBOAMUTH OMBIT U
(hOopMyIIHPOBATH BBEIBOJIBI

OCYH.I@CTBJ'IHTL IpsAMBIC U KOCBCHHBLIC U3MCPCHUA (bI/IBI/I‘leCKI/IX BCIIMYHH, ITPH
9TOM BLI6I/IpaTI> ONITHUMAJILHBIN cI0C00 HU3MCPCHHUA U UCITIOJBb30BATH NU3BCCTHLIC
MCTOAbI OLICHKH HOFpeIHHOCTeﬁ H3MepeHHI>i

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEITMYUH C UCIIOIB30BAHUEM MPSIMBIX
M3MEPEHUH; MPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIIbTATHI
MOJyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BHJIE TaOJIUI U TpaUKOB,
JIeJIaTh BBIBOJBI I10 PE3YJIbTAaTaM UCCIIEIOBAHUS

11.12

CobmoiaTh TpaBUiia 06€30MaCHOTO TPyJa MpPH MPOBEICHUU HMCCICIOBAHUN B




11.13

11.14

11.15

11.16

paMKax y4eOHOro JKCIEepHMEHTa, y4eOHO-HUCCIICA0BATEILCKON U HPOSKTHOU
JCATENPHOCTH € WCIOJB30BAaHHEM  HM3MEPUTEIBHBIX  YCTPOWCTB U
12a00paTOPHOTO 00OPYAOBAHUS

Pemarp pacuéTHple 3amauM ¢ SBHO 3aJaHHOM (pU3MYECKOW MOJenblo,
UCronb3ysl (pusmveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBHS
3a/lau BbIOUpaTh (PU3MUECKYIO MOJENb, BBIICIATH (PU3HUECKUE BEIMYUHBI U
(dhopMyITbl, HEOOXOMUMEIE JUTsl €€ PelIeHuUs, TIPOBOIUTh PACUETHI U OLIEHUBATH
PEATBHOCTH MOTYICHHOTO 3HAYCHUS (PU3NICCKON BETUIUHBI

Pemrate kadecTBEeHHEIC 3ala4uM: BBICTpAauBATh JIOTUYCCKHU HCIIPOTUBOPCUYUBYIO
LOCIIOYKY paCCY)K,I[GHI/Iﬁ C OHOpOfI Ha U3YYCHHBLIC 3aKOHBI, 3dKOHOMCPHOCTHU U
(bI/IBI/I‘IeCKI/Ie SABJICHUA

Hcnonp3oBatk Opu  peLIeHUH y4eOHBIX 3a1a4y COBpEMEHHBIE
nH(QOpPMALIMOHHBIE  TEXHOJNOTWUU  JUII  TOHCKA,  CTPYKTYpUPOBaHMUS,
UHTEpIpeTallii W  TpeACTaBleHUs y4eOHOM U HAyYHO-TOMYJSIPHOM
uH(pOpMallUK, TONYYEHHOM W3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMAIIUIO

0OBACHATH MMPUHIUIIBI Z[GflCTBI/ISI MallluH, HpI/I60pOB U TEXHHYCCKHUX

YCTpOﬁCTB; pas3jiiyatb  yCIOBUA  HUX 0e30IacHOr0  HCIOJL30BaHUA B
HOBCG,I[HGBHOI;'I KHN3HU

11.17

[TpuBOANTH MPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHUE IPOLECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp3oBaTh TCOPCTUUCCKHUEC 3HAHUA 10 (1)I/I3I/IK€ B HOBCGHHGBHOﬁ KHU3HU OJIA
obecriedeHrst 0€30MaCHOCTH MPHU OOpaIeHUH C MPUOOPaMU U TEXHUYECKUMHU
YCTpPOWMCTBAMH, JUIsl COXPAaHEHHS 3/I0pOBbsI M COOJIIOJIEHUS  HOPM
HKOJIOTHYECKOTO TTOBEICHHS B OKPYXKAIOIIEH cpeie

11.19

PaGotrate B rpynme C BBINOJIHEHHEM pa3UYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIlMOHATIBHO paclpenciisaTh OO0S3aHHOCTH M
IUTaHUPOBATh  ACATCIIBHOCTL B  HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO
OLICHUBATh BKJIaJ Kaxxaoro u3 Y4aCTHHUKOB T'PYIIIbI B PEeIICHUC
paccMaTpuBaeMoi poOIeMbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon Kox npoBepsiemoro

pasaesia 3JI€eMEHTA

IIpoBepsiemble 3JIeMeHTHI COJepP:KAHUS

OU3NKA 1 METOAbI HAYYHOI'O [TIO3HAHU A

1.1

1.2

®uznka — Hayka o mnpuponme. Haydnsie MeToOmbI
MO3HaHMS OKpYKarolero mupa. Pons skcnepuMenTa u
TEOPHH B MPOLIECCE MO3HAHUS MPUPOIBL. DKCIIEPUMEHT
B (u3nKe

MogenupoBanue (PU3NYECKUX SIBIEHUH U MPOIECCOB.
Hayunble runorespl. dusnueckue 3aKOHBI U TEOPHH.
I'paHuubl  NPUMEHUMOCTH  (U3UYECKHUX  3aKOHOB.
[Mpunmun cootBercTBust. Ponmp u Mecto ¢usuku B
(GOpMHpOBaHUN COBPEMEHHOW HAaydyHOW KapTHUHBI
MHpa, B IPAKTUYECKOH ACSATEIBHOCTH JIIOIEH

MEXAHUKA

2.1

2.1.1

2.1.2

2.1.3

2.1.4

#i#HPari#KMTHEMATUKA

Mexanunueckoe JIBMKEHUE. OTHOCHUTENIBHOCTD
MexaHuueckoro  JBumxkeHus. Cuctema  orcuéra.
Tpaexropus

Ilepememienne, ckopocTh  (CpelHsisi  CKOPOCTb,
MT'HOBEHHAss CKOPOCTb) U YCKOpPEHHME MaTepUalbHOM
TOYKH, MX TPOEKLUMU HAa OCH CUCTEMbI KOOpAMHAT.
CrnosxeHue nepeMelieHni U CI0KeHUEe CKOpPOCTei

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MPsIMOJIUHEIHOE
neukenue. ['paduku  3aBUCMMOCTH  KOOpAMHAT,
CKOPOCTH, yCKOpPEHHs, NyTH H MepeMeuleHus
MaTepuaIbHOU TOUKHU OT BpEMEHU

CBobOogHOE majzieHne. Y CKopeHrne CBOOOTHOTO
naJIcHUs

2.1.5

KpuBonmHeliHoe nBHKeHHE. PaBHOMEpHOE NBMKEHHUE
MaTepUaJbHOM TOYKM 10 OKPY)KHOCTH. YTIJIOBas
CKOpOCTb, JIMHEWHas ckopocTh. Ilepumon u wacrora.
[{eHTpOCTpEMUTEIIBHOE YCKOPEHHE

2.1.6

2.1.7

TexHudeckue yCTpPOWCTBA: CIMAOMETP, JBHKECHHE
CHaps/10B, LIETIHbIE U PEMEHHBIE NTepeIavn
[Ipaktrueckue paboTel. HM3MepeHue MTrHOBEHHOM

CKOpPOCTH. I/ICCJ'IG,I(OBaHI/Ie COOTHOLICHU A MCXKOY
IMyTAMU, HpOfII(GHHBIMH TCJIOM 3a IOCICAOBATCIIbHBIC




paBHBIE IPOMEKYTKH BPEMEHU IPU PAaBHOYCKOPEHHOM
JIBUKEHUM C HaydaJbHOW CKOpPOCTHIO, PAaBHOH HYIIIO.
N3yuenue nBUKEHUs IIApUKA B BA3KOM KUAKOCTH.
Nzyuenue TBYKEHUS Tena, OpOIIEHHOTO
TOPU30HTAIIBHO

2.2

23

2.2.1

#HPari## JUHAMUKA

[Tpunmun otHocuTensHOCTH ['anmunes. [lepBblid 3aKOH
Hprotona. HepimaabHble CUCTEMBI OTCUETA

222

223

22.4

Macca tena. Cuia. [lpuHnun cynepno3unuu cui

Bropoii 3akon HproToHa N1 MatepraibHON TOYKH B
uHeprmanbHoit cucteme orcuéra (MCO). Tperwmit
3akoH HploTOHA /17151 MaTepHallbHBIX TOUEK

3akoH BceMHpHOTo TsaroreHus. Cuna tsxectu. [lepBas
KOCMMYEcKasi CKopocTb. Bec Tena

225

2.2.6

2.2.7

Cuna ynpyrocrtu. 3akoH ['yka

Cuna Ttpenua. Cyxoe Tpenue. Cuna TpeHUs
CKOJIb)KEeHUsI W cuia TpeHus nokos. Koaddunment
TpeHus. Cuna CONMpOTHBICHUS NPU JBHKEHUU Tejla B
KHUJIKOCTHU WU Ta3e

HOCTyHaTeJ'IBHoe u BpalqaTCJIbHOC JBUXXCHUC
a0COJIIOTHO TBépI[Ol"O TCJ1a

228

229

2.2.10

MOMEHT cuiIbl OTHOCHUTENFHO OcH BpameHus. [linedo
cuiibl. YcioBust paBHoBecHs TBEpaoro tena B MCO

Texuuueckue YCTpOﬁCTBaZ NOAIIMITHMKH, ABHXCHHC
HCKYCCTBCHHBIX CITYTHUKOB

[Tpaktuyeckune pabotel. M3ydeHue nBuxKeHHs Opycka
10 HAKJIOHHOM TIOCKOCTHU MOJ J€HCTBUEM HECKOJIBKUX
cun. HccnenoBaHwe 3aBUCHUMOCTH CUJ  YOPYTOCTH,
BO3HUKAIOMIUX B JedopMUpPYEeMO TMpyKHHE U
pe3nHOBOM 00paslie, OT BEIMYMHBI UX JAePopMaiiui.
UccnenoBanue yciaoBuid paBHOBECHS TBEPIOro Tela,
MMEIOLIETO OCh BpallleHUs

3AKOHBI COXPAHEHMA B MEXAHUKE

23.1

Nmmynse MaTepUalIbHOU TOYKH, CUCTEMBI
MaTepualbHbIX TOYEK. VIMIynbC Cuibl M M3MEHEHHUE
UMITyJIbCA Tella

232

233

3akoH coxpaHeHuss umnyisca B HMCO. PeaktuBHOe
JBUKEHUE

Pabora criiet

234
235

MOoOIIHOCTE CHJIBI

Kunernueckas OHCPIusa MaTepHaHLHOﬁ TOYKH.




2.3.6

TeopeMao KUHETUUECKON YHEPTUHU

[TorenmaneHass sHeprud. IloTeHIManbHas >SHEpPrus
yIOpyro nehopMUpOBaHHOMN MPY>KUHBI.
[ToTennuanpHas 3HEpPrusi Tejaa BOIWU3M TIOBEPXHOCTH
Seman

2.3.7

HOTGHIII/IEUIBHBIG N HCIIOTCHHHWAJIbHBIC CHIIBI. CBs3b
pa6OTI>I HCIIOTCHIHAJIBHBIX CHJI C H3MCHCHHCM
MeXaHUYeCKOoM OHECPIUn CHUCTCMbI TCII. 3akoH
COXpaHCHUA MeXaHU4JeCcKOoM OHECPIUn

238

239

2.3.10

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHuueckre yCTpoiCTBa: IBUKEHUE PAKET, BOJOMET,
KOTep, NPYKUHHBIN MHCTONET

[TpakTuyeckne paboThl. M3ydeHue CBSA3M CKOpOCTEH
Tel Ipu HeynpyroMm ynape. HMccnemoBaHue cBsizu
paloThI CHIIBI C U3MEHEHHUEM MEXaHMYECKOW >Hepruu
Tena

3.1

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
#H#HPar###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM
teopun.  bpoyHoBckoe  mBmwkenue.  Juddysus.

311 XapakTep /[ABI)KEHHS U B3aUMOJICUCTBUSA YaCTHIL
BelIecTBa
Mopenu cTpoeHus ra30B, KUJKOCTEH U TBEPABIX TN U
3.1.2 OOBSICHEHHE CBOKWCTB BEIIECTBA HAa OCHOBE JTHUX
MoJeen
313 Macca monekyin. KonnuectBo BemectBa. [loctosHHas
o Asorapo
314 TennoBoe paBHOBecue. Temmeparypa u e€ U3MepeHue.
o [Ixana remmeparyp Llenbcust
315 Mopens wuaeanbHoro raza. OCHOBHOE ypaBHEHHE
o MOJIEKYJISIPHO-KUHETHUECKON TEOPHH UI€AIbHOTO Ta3a
AOcomoTHass TeMmIieparypa Kak Mepa  CpenHei
3.1.6 KMHETUYECKON SHEPIHH TEIJIOBOTO JIBUXKEHUS YaCTHI]
ra3a. [lIxana remneparyp KensBruna
317 VpaBuenue Knameiipona — MeHnneneeBa. 3akoH
o JansToHA
l"azoBbie 3akoHbl. M30mpoiieccsl B uaeanbHOM rase
3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: H30TepMa,
n30Xopa, u3obapa
3.1.9 TexHnuyeckue ycTpoicTBa: TEpMOMETP, OapOMETP
3.1.10 [TpakTrueckue paboTel. M3mMepenne macchl Bo3ayxa B




3.2

KJJaCCHOM KOMHATe. I/ICCJ'Ie,I[OBaHI/Ie 3aBUCHMMOCTH
MCXKAY MapaMeTpaMu COCTOSHUS PA3PECIKCHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUKN

3.2.1

3.2.2

3.23

324

TepmoauHaMuueckass cuctema. BHYTpeHHss 3HEprus
TEPMOJMHAMHYECKOW CHCTEMBI M  CHOCOOBI €&
U3MEHEHUs

KonuuectBo Temnotel u paboTa. BHyTpeHHss sHeprus
0JIHOATOMHOTO MJI€AIbHOI'O Ta3a

Bunsr TeTJIOTIEpEeIavuu: TETIJIOTIPOBOHOCTbD,
KOHBEKIIUSI,  HW3JIydyeHue.  TemmoéMKOCTh  Teja.
VnenwHast TEMI0EMKOCTh BEIISCTBA. Pacuér
KOJIMYECTBA TEIUIOTHI MIPU TEIIIoTNepe1aue

IlepBbit  3akoH  TepMoauHamMuku. [Ipumenenue

MEepPBOr0 3aKOHAa TEPMOJMHAMUKH K H30MPOIeccaM.
I'padmueckas uHTEepIperanus paboTsl ra3a

3.2.5

TennoBble MamnHbL. [IpUHOKNBI TEUCTBUS TEMIOBBIX
MamuH. [IpeoOpa3zoBaHusi SHEPrUUd B TEIUIOBBIX
mamuHax. Koaddumuent noxesHoro aeicTus (nanee
— KTIIJI) TennoBoii mamunubl. [ukn Kapro u ero KIT/]

3.2.6

3.2.7

3.2.8

Bropoit 3akoH TepMomuHamuku. HeoOpaTmMOCTh
mpoueccoB B mpuponae. TenoBble  JBUraTElNH.
DKosorndeckre mpoodaeMbl TEIUIOOHEPTETHKH

Texuumueckue YCTpOﬁCTBaZ JABUTATCJIb BHYTPCHHECTO
cropanus, OBITOBOM XOJOAUJIbHUK, KOHIUITHOHED

[Ipaktrueckue  pabotel.  M3mepenue  ynenabHOM
TEIUIOEMKOCTH

3.3

#i#HPari## AT PEIATHBIE COCTOSAHUA BEHHIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

332

[TapooOpa3zoBanue u KoHAeHcauusa. Vcmapenue wu
KUIIEHWe. YJelbHas TeIjoTa M[apooOpa3oBaHus.
3aBUCUMOCTh TeMIIepaTypbl KUTIEHUSI OT 1aBICHUS

AOCONIIOTHAsT W OTHOCHTENbHAsI BJIQXKHOCTH BO3AyXa.
Haceiennsriit nap

333

Teépmoe teno. Kpucrannmueckue u amopdHbe Tema.
AHunsorpornus  cBoiicTB  KpucramwioB.  Kuakue
Kkpuctayabsl. CoBpeMEHHbIE MaTepHaIb

334

3.3.5

[TnaBneHre W KpUCTATU3AIMA. Y IeNbHas TEIUIoTa
rtaBnerns. CyOomumanus

YPaBHeHI/Ie TEMI0BOro OajaHca

3.3.6

TexHudeckue yCcTpoHWCTBa: TUIPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJOTUHU IOJYYEHUSI COBPEMEHHBIX
MarepuajoB, B TOM YMHCIIE HAHOMATEpUAIOB, U




HAaHOTCXHOJIOI'MH1

[IpakTuyeckne paboTel. M3MepeHHe  BIAXHOCTH

3.3.7

BO3yXa
4 DJIEKTPOAMHAMUKA
###HPartH## O JIEKTPOCTATUKA

411 DnekTpuzanus Tell. DaeKTpuyeckuit 3apsa. JBa Buaa
AIEKTPUUECKUX 3aPsI0B

4.1.2 [IpoBOHUKY, TUATAEKTPUKH U MOTYTPOBOTHUKHU

4.1.3 3aKOH COXpaHEHUs NEKTPUIECKOTO 3apsiaa

414 B3aumoneiictBue 3apsnos. 3akod Kynona
DneKTpuuecKoe noJe. HanpspokénHocTs

4.1.5 AJeKTpuYecKoro Toss. [IpuHIMI  Cynepro3uIuu.
Jluanyn HanpsKEHHOCTH SJEKTPUUECKOTO TOJIS

416 Pabora cun snextpocraruueckoro moss. [ToreHmmarn.
Pa3zHocTh moteHmanos

4.1 [IpoBogHMKHM W  OUDIEKTPUKA B  TOCTOSIHHOM

4.1.7 ANEKTPUIECKOM noJie. Husnextpudeckas
MIPOHUIIAEMOCTh
OnekTpoéMkocTh.  KoHaeHcaTtop. DIEKTPOEMKOCTh

4.1.8 IJIOCKOTO  KOHJIEHCaTopa. JHEPrusi  3apsHKEHHOTO
KOHJICHCATOpa
Texuuueckue YCTpOMCTBA: AJIEKTPOCKOTI,

419 ANEKTPOMETP, ANEKTPOCTaTUUYECKas 3aIuTa,
3a3eMIIeHHE ANEKTPONpUOOPOB, KOHJICHCATOD,
KCEPOKC, CTPYUHBIN TPUHTEP

4110 [TpakTuyeckue paboThl. M3MepeHne 371eKTPOEMKOCTH
KOHJIEHCAaTOpa

ITOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

Ycnosus CYILECTBOBaHMS MTOCTOSIHHOTO

4.2.1 AJeKTpudecKkoro Toka. Mcrounuku Toka. Cuna Toka.
[TocTossHHBIN TOK

422 Hanpspokenne. 3akon Oma 1715 yyacTka Lenu

473 DeKTpuIecKoe COIPOTUBIICHUE. VY nensHoe
COINPOTHBIICHUE BEIIECTBA

42 474 [TocnenoBarensHOe,  MapajuieibHOE,  CMEIIAHHOE

COETMHEHHE MMPOBOTHUKOB

4.2.5 Pabora anekrpudeckoro Toka. 3akoH J[xoyns — JIeHia

4.2.6 MOUIHOCTB JIEKTPUIECKOTO TOKA
anekTpoaBrkymias cuina (nanee — IJ1C) u BHyTpeHHEE

4.2.7 COMPOTHUBIIEHWE HCTOYHMKAa TOKa. 3akoH Owma mis

MOJTHOU (3aMKHYTOM) 3iekTpuyeckoi nenu. Koporkoe




4.2.8

3aMBIKaHHC

DONEeKTpOHHAsT TMPOBOAUMOCTh TBEPABIX METAJUIOB.
3aBUCHUMOCTh CONPOTHUBIICHUS METaJIOB oT
Temrneparypbl. CBEpXIIPOBOJIUMOCTh

4.2.9

4.2.10

4.2.11

OnekTpuueckuidi  TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

[MonynpoBonuuku. CoOcTBeHHass M MIpUMecHas
MIPOBOAMMOCTh  MOJYIPOBOAHMKOB. (CBolicTBa p-n
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI
DNEeKTPUUECKUA TOK B ANEKTPOJIUTAX.
DAEKTPOIUTHYECKAs JUCCOIUAIUS. DIEKTPOIIN3

4.2.12

OnekTpuyeckuii Tok B razax. CaMOCTOSTENbHBIA WU
HECAMOCTOATENbHBIA  pa3psa. PasnuuHble  THIIBI
CaMOCTOATENBHOTO pa3psaaa. Monuus. [1nazma

4.2.13

TexHudeckue yCTpOWCTBA: aMIEpPMETpP, BOJIBTMETD,
peocTtar, MCTOYHUKHM TOKA, 3JIEKTPOHArpeBaTEIIbHBIE
pudopHI, AJIEKTPOOCBETUTEIILHBIE npuOOpHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBId  JHMOJ,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIPOBOJHUKOBBII
IUOJ, FalbBaHUKa

11 KIIACC

Kon Koanposepsiemoro

4.2.14

pasaeia 3JI€eMEHTA

4

[IpakTnueckue paboThl. M3ydeHHe CMEHIaHHOIO
COCIMHEHUS PE3UCTOPOB.

N3mepenne 3/1C ucTOYHUKA TOKA U €r0 BHYTPEHHETO
conpotuneHus. HabmoaeHue snexTponmsa

IIpoBepsiemblie 3JieMeHTHI CO/IePKAHUS

SJIEKTPOAMMHAMUKA

#HPari#MAT' HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

4.3

4.3.1

432

433

ITocTosiHHBIE MAarHuThbl. B3aumonaeiicTBue
HOCTOSHHBIX MarHuTOB

MaruutHoe mnojie. BeKTop MarHUTHON WHIYKIIUH.
[Ipunuun  cynepno3uuuu. JIMHMM ~ MarHUTHOMN
uHAykuu. KapTthHa JMHUI MarHUTHOM WHIYKLIHHU
IIOJISI TOCTOSSHHBIX MAarHUTOB

MarauTHoe moie IIpOBOAHHWKA C TOKOM. KapTI/IHa
JIMHAN  TIOJIS JJIMHHOI'O IIpAMOro IIPOBOJHHUKA H

3aMKHYTOT'O KOJIBIICBOT'O IMIPOBOJHHMKA, KATYIIKH C




TOKOM. O1eIT Opcrena. BsaumogeiicTBue
MPOBOJIHUKOB C TOKOM

434 Cuna Ammepa, €€ MOJlyJib U HalpaBJICHUE
Cuna Jlopenma, e€ MOAynb © HalpaBJcHUE.
4.3.5 JIBukeHne 3apsDKEHHOM 4YacTHULbl B OJJHOPOJHOM
MarHuTHOM noJie. Pabora cunsl Jlopeniia
436 SIBlieHUE AIEKTPOMArHUTHON MHIYKIIMHU
4.3.7 [ToTok BekTOpa MarHUTHOW MHIAYKIIMH
433 SOJIC WHIYKIUH. 3akoH 3JIEKTPOMArHUTHOM
e uHayknuu Papaest
BuxpeBoe anextpuueckoe mnosie. IC uUHAYKIUU B
43.9 MPOBOJHUKE,  JABWKYIIEMCS  MOCTyHaTelbHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [IpaBumno Jlenna
4311 NunyktuBHOCTh. SIBNeHne camouuaykuuu. IJ1C
o CaMOUHIYKIIH
4.3.12 DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
4.3.13 DIIEeKTPOMarHuTHOE TOJIe
TexHUYecKkue yCTPOWCTBA: TOCTOSHHBIE MAarHUTHI,
4.3.14 3JIEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPHUTEIHN
3JIEeMEHTapHBIX YACTHI], UHIYKIIMOHHAS MTeYb
[IpakTuyeckue paboTel. M3ydeHne MarHUTHOTO OIS
KaTymku ¢ TOKoM. MccnenoBanue —JelcTBUA
4.3.15 MOCTOSIHHOTO ~ MarHuTa Ha pPaMKy C  TOKOM.
HccnenoBanue SIBIICHUS AIEKTPOMArHUTHOM
UHIYKIUH
5 KOJIEBAHUA Y1 BOJIHBI
MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarensras cucrema. CBoOOIHBIE KoeOaHUS.
5.1.1 I'apmonnueckne kosebanus. Ilepuon, dacrora,
aMIIuTyna u (asza KoiaeOaHmit
5.12 [IpyxvHHBIA MasTHUK. MaTeMaTHYECKUA MAsITHUK
YpaBHeHue TapMOHUYECKHIX KoJie0aHui.
51 5.1.3 KunemaTtunueckoeun JIMHAMHUYECKOE OTHMCaHue
KOJI0ATEIEHOTO JIBHKCHUS
[IpeBpamienyie  2HEprUM  OPU  TAPMOHUYECKUX
514 koneOaHusx. CBsA3p  aMIUIUTYAbl  KoJieOaHMiA
o UCXOJHOW BETMYHMHBI C aMIUIMTYAaMU KojieOaHui eé
CKOPOCTH U YCKOpPEHUS
515 KosnebarenpHbIi KOHTYD. CBoOoHBIE

QJICKTPOMAaranuTHLIC KOJIEOaHU B nacaJlbHOM




5.1.6

KoJieOaTeIbHOM  KOHTYpe.  AHAJIOTuUs  MEXIy
MEXaHUYCCKUMHN u SJICKTPOMAariuTHBIMU
konebanusmu. ®opmymna Tomcona

3aKoH COXpaHCHUA OHCPIUH B nacajlbHOM
KoJIE0aTEILHOM KOHTYpC

5.1.7

BriHyX1€HHBIE MEXaHUYECKUE Kose0aHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BbIHYyXIE€HHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHMs.

5.1.8

5.1.9

5.1.10

5.1.11

[lepemennbiii Tok. CHHyCOMJAIBbHBIA TEPEMEHHBIN
TOK.

MoIHOCTh TEPEeMEHHOTO TOKa. AMIUIMTYIHOE H
JeiiCTByIOIIee 3HaYCHHE CUJIbI TOKA U HaIPSHKEHUS
Tpanchopmarop. [IpomsBojacTtBo, Tepenada
notpebieHue ANEKTPUUYECKOM SHEPrHUH.
DKOJIOTUYECKHE  PHUCKHU npu MIPOU3BOJICTBE
aneKkTpudeckoil sHeprun. KympTypa HCIONB30BaHUS
3IEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU

TexHauueckue YCTpOKCTBA: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUH JJIEKTpOIepeaay

5.1.12

[IpakTuueckue padoTsl. VccnenoBannue 3aBUCUMOCTH
neproJia MaibIX KOJIeOaHuH Tpy3a Ha HUTH OT JIJTHHBI
HUTU M Macchl rpysa. MccienoBanue nepeMeHHOro
TOKa B LENM M3 IOCIEAOBATEIBHO COCAUHEHHBIX
KOHJICHCATOPa, KaTyIIKH U PE3UCTOpa

52

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

MexaHuyeckrue BOJIHBI, YCIOBHUSL PACIPOCTPaHEHHUS.
[Tepuon. CxopocTh pacnpocTpaHEHHs € JUIMHA
BoJIHBL. [lonepeyHbie U MPOA0TbHBIE BOJTHBI

HHHParH## NuTtepdepentus " T paKIUs
MEXaHUYECKUX BOJIH

523

524

525

5.2.6

3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. BricoTa
toHa. TemOp 3ByKa

DJIEKTPOMArHuTHBIE BOJHBI. YCJIOBHUSI U3JIYyYEHUS
SJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B W v B 3JIeKTpOMarHuTHONW BOJIHE B
BAKYyM€E

CBolicTBa 2JIGKTPOMArHUTHBIX BOJIH: OTpa)K€HHUE,
MpeIoMIICHUE, MoJsipu3anus, nudpakims,
uHTepdepenimsa. CKOpOCTh AIEKTPOMArHUTHBIX BOJTH
[[lxama >M€KTpOMArHUTHBIX BOJH. [IpumeHeHune
AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
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5.2.7

5.2.8

[TpuHIIATIBI PaguoCBsI3U n TEJNEBUICHHUS.
Paguonokarusi. DJIEKTPOMArHUTHOE — 3arps3HEHHE
OKpYXKaroIle Cpebl

TexHuueckne YCTpOMCTBA: MY3bIKQJIbHBIE
UHCTPYMEHTBI, YJIbTPa3ByKOBas JMAarHOCTHKAa B
TEXHUKE W MEAWIHMHE, paaap, paguonpuEMHUK,
TEJNEeBU30p, aHTeHHA, TenedoH, CBY-neup

OIITHUKA

5.3.1

532

533

[IpsmMonuHeNHOE  pacnpoCTpaHeHHWE  CBeTa B
oaHOpoHOM cpexe. JIyu cBera

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHU B INIOCKOM 3epKalie
[Ipenomiienne cBera. 3aKOHbBI MPEIOMIICHHUS CBETA.
AOGCONIOTHBIN MTOKa3aTeNb MPETOMIICHUS

534

535

[TonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yromu
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcust cBeta. CIOKHBIA COCTaB OEJIOTO CBeTa.

§:5

53.6

5.3.7

CoOuparomiue W paccedBaronve JTHH3BL. TOHKas
nuH3a. POKYCHOE pacCTOSIHHME M OINTHYecKas cuila
TOHKOW JuH3blL. [locTpoeHne w300pakeHHW B
coOupamImMX M pacceuBaronmx JuH3ax. dopmyna
TOHKOM JTUH3bI. Y BeJTMYEHUE, 1aBaeMOe JIMH30M

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH

53.8

539

5.3.10

Nurepdepennms cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HabIIOAEHUST MAKCUMYMOB U MUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOTE€PEHTHBIX HCTOYHHKOB

Hudpakums cBera. JudppakumoHHas  pemérka.
VYcnoBue HaOMIONEHHS TIIaBHBIX MaKCHMYMOB TIpH
naJieHuu MOHOXPOMaTHYECKOTO cBeTa Ha
TU(PPaKINOHHYIO PEIIETKY

HOHHpI/IBaHI/IH CBCTa

5.3.11

Texnuueckue YCTPOMCTBA: OYKU, Iynma,
¢doroanmapar, IPOSKIIMOHHBIN anmapaT, MUKPOCKOII,
TEJIECKOIl, BOJIOKOHHAs ONTHKA, JU(PAaKLHOHHAS
pEIIETKA, TOIAPOUL

53.12

[Ipaktuyeckne paboTel. M3MmepeHue mMoka3aTemns
npenomiieHus. MccnenoBanue cBOMCTB N300pakeHU
B JInH3ax. HabmroneHue nucnepcuu ceTa

RJIEMEHTHI CTIELITUAJIBHOM TEOPUM OTHOCHUTEJILHOCTH




6.1

6.2

6.3

['paHuIlbl MPUMEHUMOCTH KJIACCUYECKOM MEXAHWKH.
IToctynatet TEOpUHU OTHOCHUTEIBbHOCTH:
MHBAapUAHTHOCTh MOJYJII CKOPOCTH CBETA B BaKyyMe,
MPUHIUIT OTHOCUTEILHOCTH DUHIIITEHHA

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH. 3aMeI[J'IeHI/I€
BPCMCHH U COKpPAIICHUEC JJINHBI

DHeprus ¥ UMIyJIbC CBOOOTHON YaCTHUIIBI

6.4

CBsI3p Macchl C PHEPrueil U MMITYJIBCOM CBOOOIHOM
YaCTHUIIBl. DHEPTUS MOKOsI CBOOOTHON YaCTHIIBI

KBAHTOBAS ®U3NKA

7.1

7.2

7.1.1

3JIEMEHThI KBAHTOBOU OITTUKN

®otonbl. Dopmyna [1nanka cBs3u sHEprun HoTOHA C
€ro 4acTOTON. DHEeprusi U UMITYJIbC (POTOHA

7.1.2

OtkpeiTHe U uccnenoBanue ¢Gorodddexra. OmbITH
A.T". CroneroBa. 3akonsI poTtorddexra

7.1.3

7.1.4

VYpaBuenue  DifHmTeitHa g otodddexra.
«KpacHas rpanunia» porodrddexra

Hasnenue ceera. OnwiTel [1.H. JIeOenena

7.1.5

7.1.6

XUMHYECKOE NeHICTBUE CBETA

TexHuueckue yCTpoiicTBA: (hOTORIEMEHT,
dboromatuuk, comHeuHas 6arapesi, CBETOANO/]

CTPOEHUE ATOMA

7.2.1

7.2.2

7.2.3

7.2.4

Mogpenb aroma Tomcona. OnbiTer Pezepdopaa mo
MCCJIEIOBaHMIO CTpOoeHMsI aToma. [1nanerapHas
MoJieIb aToMa

[Toctynatet bopa. W3nydeHue U  TOTJIONIEHUE
GOTOHOB TpU TMepexoie aToMa € OJHOTO YpPOBHS
SHepruu Ha aApyroi. Buawsl cnektpoB. CrekTp
YPOBHEN SHEPTUH aTOMa BOJAOpOAA

BonHoBbie cBoiictBa 4yactul. Bomubel ne bpoiins.
KopnyckynspHo-BosiHOBOM — AyanusMm. Jludpakmus
3JIEKTPOHOB Ha KpUCTaIIax

CnoHTanHoe u BBIHYKJICHHOE U3JIy4eHHE.
YeTpoicTBO U pUHIIMI PabOTHI J1a3epa

7.2.5

7.2.6

TexHu4eckne yCTpOMCTBA: CHEKTPAIbHBIM aHAIN3
(crieKTpOoCKoOI), J1a3ep, KBAHTOBBI KOMIIBIOTEP
[IpakTnueckue padoTel. HabmromeHue muHeWYaTOTO
CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTopl HAOMIOACHUS U PETUCTPAIIIN JIEMEHTAPHBIX
YaCTHI]




7.3.2

OtkpeiTHe paanoakTHBHOCTH. OmbITel Pezepdopaa
M0  ONpEACNICHUIO  COCTaBa  PaJMOAKTHUBHOTO
usnydenusi. CpoiictBa ambda-, Oera-, TamMma-
U3ITydeHus. BIusHUE paguoaKTHBHOCTH HAa JKUBBIC
OpTaHU3MBI

7.3.3

7.3.4

7.3.5

OTKpeITHE POTOHA U HEWTpoHa. HykioHHas Moienb
saapa [eiizenbepra — VBanenko. 3apst —spa.
Maccosoe umciio sapa. M30tomnsl

Anbda-pacniaz. DIeKTpOHHBIN U TTO3UTPOHHBIN OeTa-
pacman. ['amma-uznydenue. 3aKOH PaOaKTUBHOTO
pacmajna

DHeprusi CBS3M HYKIJIOHOB B sjipe. SlAepHble CHIIBL.
JHedext maccsl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenue u CUHTE3 sSAEp

Snepubiit  peaktop.  TepMosiIepHBIA  CHUHTE3.
[TpoGiieMbl ¥ TEPCHEKTUBBI SIAEPHONW SHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI SA€PHOM SHEPTETUKU

OnemeHTapHble 4YacTHIbl. OTKpBITUE MO3UTPOHA.
dyH1aMeHTaIbHbIE B3aUMOACHCTBUS

7.3.9

7.3.10

TexHudyeckue  yCTpOMCTBA:  JO3UMETP, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas bom0a
[Tpaktnyeckue pabotel. HccnenoBanue TpekoB
yacTull (1o roToBbIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKIA

8.1

8.2

Bun 3B&3mHoro HeOa. Co3Be3mms, sSpKHe 3BE3JHI,
IUTAHETHI, UX BUJIUMOE JBHIKEHUE

Conneunas cucrtema. IlmaHeTsl 3€MHON TpyMIbI.
[[naHeThI-TUTAHTBI W WX CIYTHHUKH, KapJIUKOBBHIE
mraHeThl. Mansle Tena CoJIHEYHOM CHCTEMBI

8.3

Coname, ¢orochepa u armocdepa. ComHeqHas
aAKTHBHOCTh

8.4

8.5

8.6

Wcrounuk sHeprun ConHua u 3BE3]1

3Bé3I[BI, HX OCHOBHBLIC XAdpaKTCPpUCTHKH: MacCcCa,
CBCTUMOCTD, painyC, TEMIICPATYpa, UX B3aUMOCBA3b.
I[I/Ial"paMMa «CHGKTpaJ'IBHHﬁ KJIaCC — CBCTHMOCTDB».
3Bé3I[BI TJIaBHOM IIOCJICI0OBATCIIBHOCTH. 3aBHCHUMOCTh
«Macca — CBETHMOCTB» IS 3BE3J  TJIaBHOM
IMOCJICA0BATCIbHOCTHU

#H##Par##H#BuyTpenHee CTpOCHUE 3BE3.
CoBpeMeHHbIE MPEJCTABICHUS O MPOUCXOXKICHUH U

sposronuu CoJHIA U 3BE31. DTallbl )KU3HU 3BE3]




Mnineunsii [Iyte — nama [amaktuka. CrnupanbHas
cTpykrypa ["amakTuku, pacrpeneneHue 3BE€31, raza u

8.7 neui.  [lomoxkenne wu  aBwkenue ConHna B
lanaktuke. Ilnockas u cdepudeckas MOIACUCTEMBI
lanaktuku

2.8 Tunel ramaktuk. PaguoramakTMku W KBasaphbl.

' UEpHble ABIPHI B sIpax raJakTHK
Bcenennas. Paciupenue Beenennoit. 3akon Xa60:a.

2.0 Paz0Oeranne  ramaktuk. Bo3pact u  pammyc

' Bcenennoit, teopus bomabmioro B3pbiBa. Mojenb
«ropsiueit Becenennoit». PenukroBoe uznydenue
MacmrabHas CTPYKTypa Bcenennor.

8.10 MeraranakTuka. Hepeménnnie POOJIEMBI

ACTPOHOMUH




IMPOBEPAEMBIE HA ETD 1O ®U3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
npoBepsieMo
ro
TpeOoBaHUSA

IIpoBepsiemblie TPeOGOBAHUSA K MPEAMETHBIM Pe3yJbTATAM 0CBOCHUS OCHOBHOM
0o0pa3oBaTeJbHOM NPOrPaMMBbl CpeIHero o01ero oopa3oBaHus

CdopmupoBaHHOCTh YMEHHUH pacrno3HaBaTh (U3NYECKUE sBIEHUS (IIPOLECCHl) U
OOBSICHATH UX Ha OCHOBE U3YYEHHBIX 3aKOHOB
Brnagenne  ocHOBomonararomuMu — (GU3MYECKUMH  TOHSATHSMH W BEIIMYHMHAMH,

XapaKTEPU3YIOIUMHU (PU3NUECKUE TTPOLIECCHI

ChopMupoBaHHOCT ~ yMEHHH  TPUMEHSATh  3aKOHBl  KJIACCMYECKOW  MEXaHUKH,
MOJIEKYJISIPHOW (DU3UKHA M TEPMOJMHAMHKH, HJIEKTPOJAUHAMUKH, KBAHTOBOM (PU3HUKH ISt
aHaiM3a U OOBSCHEHHS SBIEHUH MHKPOMHpa, MaKpoMHpa M MeErammpa, pasindarb
ycioBusi (TpaHUIlbl, O0OJIACTH) TNPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, IOHUMATH
BCeoOmuUit xapakrep (yHIAaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTh HCIOJIB30BAHMUS
YaCTHBIX 3aKOHOB; aHAIM3UPOBaTh (PU3MUYECKHE WPOIECCHl, HCIOJIB3YS OCHOBHBIC

IMOJIOKCHU A, 3aKOHbI 1 3dKOHOMCPHOCTHU

CdopMupoBaHHOCTH YMEHHUS pa3nyaTh yCIOBHS MPUMEHUMOCTH Mojenel (pusndeckux

TEJ ¥ TIPOIIECCOB (SIBJICHUI)

ChopMupoBaHHOCTh YMEHHS pelIaTh pacy€THbIE 3a/a4M C SIBHO 33aJaHHOM M HESIBHO
3aJaHHOM (U3MYECKOM MOJENbl0: Ha OCHOBAaHMM aHajdu3a YCIOBUS BbIOMpATh
¢usnveckue MoJenu, OTBevarolue TpeOOBaHUAM 3a/a4yd, NPUMEHSTH (HOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJNAThl (PU3UUECKUX TEOPUH MpPHU HCIOIb30BAaHUU
MaTEMAaTUYECKUX METOJOB PpELIEHUS 3aJad, IPOBOAUTH pAacyE€Tbl HAa OCHOBAaHUU
MMEIONINXCS TaHHBIX, AHATU3UPOBATh PE3YNbTAaThl U KOPPEKTUPOBATh METOMBI PEILICHUS

C Y‘IéTOM IMOJIYUCHHBIX PE3YJIbTATOB

Pemate kauecTBeHHBIE 3a7auu, TpeOyIOIMME IPUMEHEHNS 3HAHUI U3 Pa3HBIX pa3/iesioB
MIKOJBHOTO Kypca (H3MKH, a TakXKe HWHTETPali 3HAaHUH W3 JPYTUX MPEIMETOB
€CTECTBEHHOHAYYHOI0 IMKJIA: BBICTPAWBATH JIOTMYECKYIO LIENOYKY PpaCCyKIEHUH C

OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/IBI/IIIGCKI/IC SABJICHUA

BJ'Ia,I[CHI/IC OCHOBHBIMH MCTOJaMM HAYYHOT'O ITIO3HAHUA, HCIIOJb3YCMLIMH B (1)I/ISI/IK61
MNpOBOAWUTL IIPAMBIC W KOCBCHHBLIC H3MCPCHUA (bI/IBI/I‘IeCKI/IX BCJINYHH, BLI6I/IpaH
OIITUMAJIBHEI  CIIOCO0 HN3MCPCHUA ©W  HUCIHOJB3yd HU3BCECTHLIC MCTOABLI OICHKU

MOTPEITHOCTe W3MEPEHH, TPOBOJIUTH HCCICIOBAaHUE 3aBUCUMOCTEH (PU3NIECKIX




BEJIMYMH C UCIOJIb30BAHUEM IMPSIMBIX U3MEPEHHH, OOBACHATh MOTyYSHHbIE PE3YNIbTaTH,
UCTIONB3Ysl (PM3UYECKHEe TEOpPUH, 3aKOHBI M TIOHSTHS, M JelaTh BBIBOJBI; COOIIOAATH
npaBuia 0e30MacHOro TpyAa INpH MPOBEJCHUU HCCIEIOBAaHUM B paMKax ydueOHOro
SKCHEPUMEHTa M  y4eOHO-MCCIIEOBATEbCKOM  JEATEIbHOCTH €  MCIOJb30BaHUEM

U (POBBIX U3MEPUTENBHBIX YCTPOICTB U 1a00PATOPHOTO 00OPYIOBAHUS

ChopMupoBaHHOCT YMEHMH aHAIU3UPOBaTh M OLIEHUBATh IOCIEACTBUS OBITOBOM MU
IIPOM3BOJICTBEHHO /€ATEIbHOCTH YEJIOBEKA, CBA3aHHON ¢ (PU3MUECKUMHU MPOLECCaMH, C
NO3UIMK  DKOJIOTUYECKOH  0€30macHOCTH;  MPENCTaBIEHHWH O  palroHAJIbHOM
IPUPOJIONOIB30BAaHUH, a TaKXKE pa3yMHOM HCIOJb30BAHUU JOCTH)KEHUN HAyKu U

TEXHOJIOTHI JJIA ﬂanLHeﬁmero Pa3BUTHA YCIIOBCUCCKOI'O O6H.I€CTBa

OBnaneHue pa3auYHBIME crocobamu paboTel ¢ uHpopmanued (usmueckoro
COJIEp’KaHUsl C HCIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHUH;
pa3BUTHE YMEHHUH KPUTHMYECKOIO aHajlM3a M OLEHKH JOCTOBEPHOCTH IOJIy4aeMOil

uHpopMaun

10

ChopMHUpOBAaHHOCTh YMEHUH TPUMEHSITh OCHOBOIIOJATAIONINE ACTPOHOMHUYECKUE
MOHSTHS, TEOPUUM W 3aKOHBI I aHAM3a W OOBSICHEHUS (PU3UYECKHX IMPOIIECCOB,
MPOUCXOAIINX Ha 3BE3JAaX, B 3BE3NHBIX CHCTEMax, B MEXIaJaKTUYECKOW cpene;

JIBUKEHUS HEOECHBIX TeJ, SBOIIOLNHY 3BE3 U BeeneHHoi




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 718347121640588829950956015509808228369374285939
Bnageneu MankuHa CeeTnada AnexkcaHaposHa

OeicTevTened C 26.09.2025 no 26.09.2026



http://www.tcpdf.org

		2026-03-20T10:54:18+0500




