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IHHOACHUTEJIbHAS 3AITNCKA

[Iporpamma 10 ¢Qu3nKe Ha YpPOBHE CpeAHETro oOmero o6pa3zoBaHNsA
pa3paboTaHa Ha OCHOBE IIOJOKEHMII 1 TpeGoBaHHMII K pelynbTaTaM OCBOEHUS
OCHOBHOH 00pa30BaTenbHON ITporpaMmsbl, IpeacraBieHHEIX B OI'OC COO, a
TaKke ¢ yuéToM QeaepanbHoil pabdodeil mporpammel BocrmTannsa n Korrenmmn
npenoaBanms yuedHoro npeamera « disnka» B 00pa3oBaTeNbHBIX OpTaHI3aINAX
Poccuiickonn  Depepanmy, — peanm3ylONIX  OCHOBHBIE — 00pa3zoBaTEIbHBIC
TIPOTPAMMBL

[Iporpamma 110 usmke omnpenenseT ods3aTenbHOE MPeIMETHOE COMlepKaHIIE,
YCTaHABIMBAET PEKOMEHIYEMYIO TOCIEI0BATEILHOCTh N3YUEHIS TEM U Pa3/IelioB
y4eOHOIo IpeaMeTa ¢ YIETOM MEXKIIPEIMETHHIX 1 BHYTPHUIIPEAMETHBIX CBS3EI,
JIOTUKN  yueOHOTO IIpoliecca, BO3PACTHEIX OCOOEHHOCTEl  OOYUaIOIIIIXCS.
[IporpamMmma no ¢Quznke AaéT IpeACTaRIeHHE O IesIX, COAepXKaHuM, oOmei
cTpaTermm OOy4YeHMsd, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIINXCS CPeACTBAMU
yueOHoro npeameta « Dusnkay Ha yriIyO0l1E HHOM YPOBHE.

Wayuenne kypca (puznkn yriayOJNEHHOTO YPOBHS TO3BOINSIET pPealn30BaTh
3a1aun podeCCUOHANBHON OPMEHTAIINN, HATIPABIEHO Ha CO3JIaHue YCIIOBUIA IS
MPOSIBIIEHNST CBOMX MHTEUIEKTYAIbHBIX N TBOPUYECKMX CIIOCOOHOCTEH KaKIBIM
OoOy4JalonuMcs, KOTOphIE HEOOXOAMMEl IJII MPOJODKEHHsT O0O0pazoBaHMUS B
OpraHIBaIsIX IpodecCIOHATREHOIO 00pa30BaHMA IO  PasINIHEIM  (PI3HKO-
TEXHIUIECKIM 1 NHKEHEPHBIM CIIEITNATEHOCTSIM.

B mporpamme 1o (Gu3MKe ONPENENSEOTCS IUIAHHPYEMBIE Pe3yIbTaThl
OCBOEHIII Kypca (PH3NKI Ha YPOBHE CPETHEI0 OOMEero o0pa3oBa I TITYHOCTHEIE,
MeTalpeIMeTHbIe, TpeAMeTHEe (Ha  yIIyOlIéHHOM  ypoBHe). HaydHo-
METOIOJIOTMYECKOII OCHOBOWM /I pa3paboTKN TpeOOBaHMII K JIMYHOCTHBIM,
METANpeIMETHBIM U TPEIMETHBIM pe3yjibTaTaM O0ydarolnxcsl, OCBOMBIIIIX
mporpaMMmy 1o IB3HKE HAa YpOBHE CpeaHero oomero o0pazoBaHmA Ha
yrnyOIE€HHOM YPOBHE, SIBISETCS CUCTEMHO-AEATEILHOCTHBIN MOIXO]I.

[Iporpamma 1o pr3nKe BKIIOYALT:

IUNTAHIPYeMbIE pe3yNbTaThl OCBOCHIT Kypca (M3NKN Ha YIIyOIEHHOM
YPOBHE, B TOM UHCJIE IPEAMETHBIE PE3YIHTATH 110 T0j1aM 00YIEHNS,

comepxkaHne yaeOHoro npeamMeta « DI3mKa» o rojgaM o0ydeHIs.

IIporpamma 1o ¢Qu3nke mnMeeT MNPHMEPHBIII XapakTep I MOXKET OBITh
HCIIONIB30BAHA YIUTENSIMN (PU3UKN J1JI COCTABIEHNS CBOMX Pabounx MPOrpaMM.

[Iporpamma 1o (pu3nKe He CKOBBIBAET TBOPUECKYIO MHUITMATHRY yuHUTeNeil 1
MPEIOCTaBISIET BO3MOXKHOCTU JUISI peanmsalii  PasziIndHBIX —METOJ MUeCKUX
TOJIXOJIOB K TMpernojaBaHmo (U3NKA Ha YIIyOIEHHOM YpPOBHE MPU YCIOBUU
COXpaHeHNs 00s3aTeIbHO YaCT! COJIepIKaHIs Kypca.



@dmsnKka KaK Hayka O HamboJiee OONMIX 3aKOHAaX IPUPOIBI, BHICTyIas B
KauecTBe YUeOHOI'o IIpeAMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIII BKIAL B CICTEMY
3HaHNIT 00 okpy:xkaromeM Mupe. IIIKOIbHEIT Kype PHRNKN — CHCTEMOOOPasyIONTHIT
IJIS1 €CTECTBEHHO-HAYUHBIX YUEOHBIX IPEIMETOB, TTOCKONBKY (hI3HUECKNE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB M SIBIEHMII, HM3yuyaeMBIX XNMHNEH, OHOIIOTrHelL,
duzmaeckoit reorpadueit u actpoHommueil. Mcnoib3oBaHne U aKTHUBHOE
npuMeHeHne (GUB3MUECKNX 3HAHUIT ONpenemuio XapakTep M OypHOe pa3BUTHE
pazHOOOpazHEIX TexXHONOormi B cdepe 5SHEPreTUKM, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyUeHNs HOBBIX MAaTEPHAIOB C 3aJJaHHBEIMH CBolicTBamu. M3ydeHue
¢u3MKn BHOCUT OCHOBHOH BKIan B (OpPMHUPOBAHHE €CTECTBEHHO-HAYUHOM
KapTHHE MIpa oOydaromierocst, B (JopMHUpOBaHNE YMEHHII NTPIMEHSITh HAYUHEBII
METO]] TI03HAHMS TIPH BHITIOJIHEHI MU YUeOHBIX HCCIIEOBAHMIL

B ocHOBY kypca QIRHKN Ha YPOBHE CPEHETO O0IMIEro 06pa30BaHIs MOJI0KEH
PsiO M7iell, KOTOPBIe MOJKHO pacCcMaTpHUBaTh KaK IIPUHIINIIEL €TO TIOCTPOEHIIS.

Hoea uenocmrnocmu. B cooTBeTCTBHN C HEll KypcC SIBIAETCS JOTHMUYECKN
3aBEepIIEHHEIM, OH COIEPIKIT MaTepHall 13 BCeX pa3felioB (PpHM3NKI, BKIIOYAET KaK
BOIIPOCHI KJIACCITIECKOM, TaK M COBpEeMEeHHOM (PI3HIKIL

Hoea cenepanuzayuu. B COOTBETCTBHM C Hell MaTepmal Kypca (QH3UKH
OOBEIMHEH BOKPYTr (QIm3mdaecknx Teopmil. BemgymmMm B Kypce SBISIETCS
dbopMIpoBaHIE MPEACTaBICHIII O CTPYKTYPHBIX YPOBHIX MATEpHH, BEIIECTBE M
TOJIE.

Hoea cymanumapuszayuu. EE peanmsaiyisa IpenroiaraeT HCIIONL30BAHIE
T'YMaHNTapHOTO IOTEHIana (PHM3MIEeCcKOil HAayKM, OCMEBICIEHNE CBS3H Pa3BUTIA
buzmkn ¢ pa3BuTHEM OOIIECTBA, a Takke C  MHPOBO33PEHUECKIIMIL,
HPAaBCTBEHHBLIMH 1 SKOJIOTHUECKIMH PO IeMaMI.

Hoea npuknaonoii nanpagnennocmu. Kypc Gisuku yrny6aEHHOTO YPOBHS
MIPeAIIoNaraeT 3HaKOMCTBO € IMINPOKNM KPyTOM TeXHIYECKHX 1 TEXHOJIOTHYEeCKIX
NIPIUIOKEHNIT M3YYEeHHBEIX TeOpHil M 3aKOHOB. [Ipm 3TOM paccMaTpmBarOTCS Ha
YPOBHE OOIINX IIPEeACTABIEHMII M COBPEMEHHBIE TEXHMYECKNE YCTPOICTBA, M
TEXHOJIOTHINL

Hoea 3xonocusayuu peannszyercs TIOCPEINCTBOM BBEIEHNS 3JIEMEHTOB
COEpIKaHIS, TIOCBSIMIEHHBIX SKOJOTHUECKNM IIPOOJIEMaM  COBPEMEHHOCTI,
KOTOpPHIE CBSI3aHBI C PAa3BUTHEM TEXHHKHM U TEXHOJOTMIL, a TakiKe OOCYXKIEHMs
IPOOIIEM PAlIMOHATBHOTO TIPUPO/IOIOIB30BAHNS 1 3KOJIOrMIECKO O€30IacCHOCTIL.

OcBoeHNe CofiepKaHIs MPOTrPaMMBI TI0 (PI3NKE JOIKHO OBITH IOCTPOSHO Ha
TIPUHITNIIAX CICTeMHO-IEATETFHOCTHOTO Moaxoaa. [ ¢pimukn peanmais 3THX
MIPUHIINIOB 6a3MpyeTcsA Ha MCIIOJb30BAHIN CAMOCTOSTENIBHOIO SKCIIEPIMEHTa KaK
TIOCTOSIHHO JIeficTByromero Qakropa yueOHOTO mporecca. J[ns yriryOnEéHHOTO
YPOBHA — B3TO CHCTEMA CaMOCTOATEIBHOIO YUYEHNIECKOTO SKCIIEPUMEHTA,



BKJIIOUAIONEr0 (PPOHTANBHBIE YUCHHUECKHE OIBITHl IPH H3YUYEHHH HOBOTO
MaTepHana, JabopaTopHble palOTEL I pabdOTHl MPaKTHUKyMa. [Ipi 3TOM BO3MOMKHEI
IBa crocoba peammsalin (QH3MUECKOr0o IpakTHKyMa. B mepBoM ciydae
MIPAKTUKYM IpoBOAUTCS MO0 B KoHIe 10 u 11 kmaccoB, mnbo mocie IepBoro M
BTOPOTO IIONYTOAMII B KaXIAOM M3 OTHX KlaccoB. BTopoll crocod — 3To
HHTEIpannsa padoT MNPakTUKyMa B CHCTeMYy JIAa0OpAaTOPHBIX paldOT, KOTOpPHIE
MIPOBOISITCS B TIpollecce M3yueHns pasfena (Temel). IIpm stom mon pabotamu
MPAKTIKyMa ITOHUMAETCS CAMOCTOSITEIILHOE HCCJIENOBAHNE, KOTOPOE IPOBOIUTCS
TI0 PyKOBOJICTBY CBEPHYTOTI'0, OOOOIMEHHOTO BH/Ia O€3 MONMIAaroBOil MHCTPYKITHIL.

B nporpamme 1o ¢uzuke cucreMa YUEHHUYECKOTO SKCIIEPHIMEHTa,
JTa00paTOPHEIX pabOT M MPAaKTHMKyMa TIPeJCTABIEHA ENMHBIM IepeaHeM. BriGop
TEMATUKH IS 3TNX BIAJAOB YUEHMYECKNX INMPAKTHUYECKNX Pa0OT OCYIIECTRISETCS
y4acTHHKaMI 00pa30BaTENILHOTO IPOIECcca MCXOI N3 0COOEHHOCTEN OYPOUHOIO
INTAaHNPOBAHISI W OcHamleHns kKaOmHeTa ¢msukn. Ilpn 31oM obecrednBaeTcs
OBJIaIeHNE OOYYaIOINMHICS YMEHWSIMA TIPOBOAWUTH IIPSIMBIE W KOCBEHHBIE
M3MEPEHIs], HMCCIENOBAHII 3aBHUCHIMOCTE (PIBMUIeCKNX BEMMYINH N IMOCTAHOBKY
OTIBITOB IO MPOBEPKE TPEIJIOKEHHBIX TUIIOTE3.

Bonpimoe BHNMaHNE VIENAECTCS PEMIEHNIO PACUETHBIX M KaueCTBEHHBIX
3agad. [Ipn aToM 1A pacd€THBIX 3a/lad MPUOPUTETOM SIBILTIOTCS 33fjadl C SIBHO
3a]aHHOI 1 HESBHO 33JaHHON (PI3MUECKON MOMENBIO, TO3BOJISIONINE MMPIMEHSThH
I3yUEHHBEIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, TaK H
HHTEeIpHpys IpIMeHeHIe 3HaAHIIN 113 Pa3HEIX pa3fenoB. J(1a KkauecTBEeHHEIX 3a7au
IIPHOPUTETOM SIBIISIOTCS 3aJaHIAd Ha OOBSACHEHIE/MpeAcKazaHNe IIPOTEKAHN
buzmueckux SBJIEHNI U MPOIECCOB B OKPYIKAIOIMIeil KI3HU, Tpedyromnine BrOopa
dbuzrmeckoil MOJENN JJI CUTY Al TIPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B coorBetrctBIn ¢ TpedoBaHmsiMit  OI'OC COO x  maTepHaIbHO-
TEXHIUECKOMY oOOecIieueHImo yueOHOro Ipoliecca Kype (U3NKU YriayOIEHHOTO
YPOBHS Ha YPOBHE CPETHETO O0MMIEro 00pa30BaHI JOIIKEH N3Y4aThCs B YCIOBISIX
npeMeTHOro KaOuHeta. B kaOmHeTe (QU3MKM JOMIKHO OBITH HEOOXOAMMOE
J1a00paTOpHOE OOOPYIOBAHME IJI1 BHITIIOJHEHMSI YKA3aHHBIX B IIPOTpaMMe 10
dI3IKe YUeHIIEeCKIIX OIBITOB, JTa0OpaTOPHBIX paboT M padoT MpakTHKyMa, a
TaKKe JIEMOHCTPAIINOHHOE O00PYIOBAHUE.

JlemoHcTpanmoHHoe obopyaoBaHne (QopMIpyeTcsi B COOTBETCTBUHI  C
IIPUHINIIOM MHHIMAJIBHOII ~ JOCTATOYHOCTH M OOECIEeYMBAaeT IIOCTAHOBKY
MIEPEUNCIEHHbIX B TIporpamMMme I0 (M3MKe KIIOYEBRIX JE€MOHCTpAlnil s
HCCIEOBAHNA  M3YyYaeMBIX SIBICHNII WM IIPOIECCOB, SMINPHUYECKNX U
dbyHIaMeHTaIBHBIX 3aKOHOB, X TEXHIYIECKIX MPIMEHEHMI,

JlaGopaTtopHoe oOOpymoOBaHME [ YUYEHNIECKNX IIPAKTHYECKNX padoT
dbopMupyeTcsa B BHIE T€MAaTHUECKINX KOMIUIEKTOB M OOECIeUNBaeTCA B pacuéTe



OTHOTO KOMIUIEKTa Ha JABYX OOy4Jalomuxcsa TeMaTHiecKHe KOMILIEKTHI
Ja00paTOPHOIO OOOPYAOBAHMS OOJDKHBI OBITH IIOCTPOEHEL Ha KOMIUIEKCHOM
HCITONB30BAHNN aHANIOTOBHIX U IM(POBEIX IIPHOOPOB, 4 TaKKe KOMITLIOTEPHBIX
M3MEPUTEILHBIX CUCTEM B BHJIE ITM(PPOBLIX Ta00paTOPHUIA.

OCHOBHBIMU 1IENISIMHI M3y4deHIS PU3UKH B 00ITIeM 00pa30BaHUN SIBIISIOTCS:

dbopMupoBaHNEe HHTEpeca WM CTPeMIeHHsI OOYUYaIONIIXCS K HAyYHOMY
IBYYEHIIO TIPUPOABL, Pa3BUTHE X  HMHTEIUIEKTYallbHBIX W1 TBOPUYECKIX
CITOCOOHOCTEIT,

pazBUTHE MPEICTABIEHNII O HAYYHOM METO/e TMO3HAHMI U (POpMHUpOBaHHE
HCCJIEI0BATEILCKOTO OTHOIIEHNS K OKPYZKAOIIIIM SIBJIEHISIM,

dopMIpoBaHIEe HAYTHOTO MIPOBO3ZPEHII KaK pe3yabTaTa M3yUeHIs] OCHOB
CTPOCHILI MaTepun 1 (PyHIAMEHTATBHEIX 3aKOHOB (DIT3HKI,

dopMIpoBaHIe YMEHIIT OOBSICHATH SBICHIL C NCTIOIB30BaHIEM (hI3IIECKITX
3HAHNI 1 HAYYHBIX JOKa3aTElbCTB,

dbopMHupOBaHHE MpPEACTaBRICHIII O pold (QU3ANKH I Pa3sBUTHSI IPYTHX
€CTECTBEHHBIX HayK, TEXHIKHU 1 TEXHOJIOTHIT,

pa3BUTHE TIPEICTABICHNIT 0 BO3MOKHBIX cepax Oymymien
npoecCMOHATLHOI  IEeSATeNBHOCTH, CBS3aHHBIX C (H3MKON, ITOATOTOBKA K
HanbHeNIeMy oOydIeHNIO B 3TOM HaIIpaBJIe HIL

JIoCTIDKEHIE 3THX IIENeil 00eCIIeuNBaeTCs PEIIeHNeM CIEQYIONNX 3ajad B
Ipollecce M3YUIeHN Kypca (PM3IKN Ha YPOBHE CPEAHEro o0Imero oopa3oBaHIL:

IIPHOOPETeHNEe CUCTEMEI 3HAHIIT 00 00mNX (QH3MIECKIX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPILIX, BKJIOUas MEXaHIKY, MOJIEKYJISIPHY IO b Ky,
BIEKTPOIMHAMIKY, KBAHTOBYIO (DI3UKY 1 3JIEMEHTHI aCTPO(PU3NK,

dbopmupoBaHe YMEHIIT MPUMEHATH TeOpETUUECKIE 3HAHUS [T O0BSICHEHUS
duzmuecknx SBISHUIT B MPUPOAE U NS IPUHSTHS IPaKTHUECKIX peleHnil B
TIOBCeTHEBHOI JKI3HII,

OCBOEHIE CIIOCOOOB pEIIeHMS pa3INdHBIX 33/lad € SBHO 3aJJaHHON
duzmaeckoil MomeNBIO, 3a/1au, TOAPa3yMEBAIOIINX CAMOCTOSATENBHOE CO3IaHIe
duzmaeckoil Mojeny, ageKBaTHOIl YCIOBMSIM 3aJaull, B TOM YHCJE 3ajau
MHXXEHEPHOTO XapaKTepa,

MOHNMaHNe (PIBIHIECKIIX OCHOB U TPUHITUIIOB JAeHCTBHUS TEXHIYECKIX
YCTPOICTB M TEXHOJIOTHMUECKIX TIPOIIECCOB, MX BIITHUSA HA OKPYKAIOIIYIO CPELY,

OBJIAZIEHNE METOAAMI CaMOCTOSATEIBHOTO IUIAHMPOBAHUS U IIPOBEIEHIS
du3MgecKnX  SKCIEPMMEHTOB, aHaNN3a M MHTEPHpeTalui  MH)OpMAIIIIL,
OIIpe e Ie HIS TOCTOBEPHOCTH TIOIYI€ HHOTO PEe3yIIbTaTa,

CO3JIaHNE YCIOBMII JUIA Pa3BUTHs YMEHMII IPOEKTHO-HCCIEAOBATENBCKOIL,
TBOPUYECKOMN AEATEIbHOCTH,



pa3BuTHE HHTepeca K chepam MpodecCHOHATLHON AeATETHHOCTH, CBI3aHHOI
¢ pM3uKoil.

B cootBetctBun ¢ TpebopaHmamn PI'OC COO yrioyOnéHHBIN YpOBEHb
myueHns1 ydeOHoOro Ipeamera «@Dm3uka» Ha YpOBHE CpeJHEro OOIIEro
0OpazoBaHMs BHIOMpaeTcsl OOyYaloMVIMICS, IUIAHUPYIOUNMA IPOXOJIKEeHNE
00pa30BaHN 110 CHEHNATEHOCTAM (PH3HKO-TeXHIUECKOTO TIPO( LS.

Ha maydenne ¢pmukn (yrioyGa€HHEIN ypOBEHE) HA YPOBHE CPEJHETO OOIIEro
oOpazoBanms otBoauTcs 340 yacor: B 10 krmacce — 170 yacoB (5 4acoB B HEJIENIO),
B 11 wiracce — 170 uacoB (5 4acOB B HEEIO).

IIpennmaraemerii B mporpamMme 10 (GU3NKe IepedeHb JIabopaTOpHBIX U
IPAaKTIMECKNX padoT SBISIETCSI PEKOMEHIOBAHHBEIM, YUWTENb [EJAeT BEIOOP
IIPOBEJEHNS JIA0OPATOPHEIX PA0OT M OIBITOB € YYETOM WMHIMBIAYAIBHBIX
0COOEHHOCTEN O0YUAKOIIIXCS.



COJAEPKAHHUE ObYUYEHIA
10 KJIACC

Pazaen 1. HayuHslii MeTo HO3HAHUSA NPUPOALL.

®dmznka — GpyHIaMeHTaNIbHAS Hayka o Ipupojie. HayuHelil MeTO/] MO3HAHUS U
METOJIBI NCCIEIOBAaHNUS (PI3MIECKIX SBISHUII.

OKCIepUMeHT M TeopHs B Mpoliecce MO3HAHWA NMpUpojwl. HabmoneHne n
SKCTIEPHMEHT B (PI3HKE.

CrocoObl  m3MepeHnst (U3NMUECKNX BeIMUUH (AHAJTOTOBHE U IM(POBEIE
3MEPHUTENLHbIE TPIOOPHI, KOMITLIOTEPHEIE JATINKOBLIE CHCTEMEL).

[TorpemHocTnn  m3MepeHMil  (iRmUecknx  BeIrmunH  (abCONIOTHAsT U
OTHOCHUTEIBHAS).

MopenmnpoBanne (GI3MUIecKNX SBICHHIT I ITPOIeccoB (MaTepnalbHas TOYKa,
aOCONIOTHO TBEPNIOE TEIO, WeaNbHAasl JKUIKOCTh, HACATBHBIII a3, TOYEUHBII
3apsn). I'nnoteza. m3maecknii 3aKoH, TPaHMIEL €T0 MpIMeHIMOCTH. Pmsideckas
TEOPHSL.

Pons n mecTto ¢m3ukn B GOpMHPOBAHNN COBPEMEHHOI HAyYHONH KapTHHEI
MIpa, B MPaKTHIECKOI 1eATEILHOCTH JIIOICT.

Vyenuueckuii 3xcnepumenm, nabopamopmsie pabomot, HPAKMUKYM.

HM3mepeHne cuibl TOKa M HANPSDKEHMA B IENNM TOCTOSIHHOTO TOKa IPH
TTOMOIIN aHAIOTOBEIX 1 ITN(POBEIX M3MEPUTEIBHEIX IIPIOOPOB.

3HakoMCTBO ¢ HudpoBoit madopatopneii mo duznke. IlpnMeprl Mm3MepeHNs
(bU3MIEeCKIX BENTIUUH P ITOMOITI KOMITBFOTEPHBIX JATUHKOR.

Pazjen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannmueckoe aBIpkeHne. OTHOCHTEILHOCTL MEXAHMUECKOTO IBIKEHIIS.
Cucrema OTCUETA.

[Ipstmast 1 oOpaTHas 2aJaull MEXaHHUKIL

Panmyc-BeKTOp MAaTepHallbHON TOYKH, €ro IPOEKINMN Ha OCH CHCTEMBI
KOOpAMHAT. TpaeKkTopusi.

[lepemermeHne, CKOpPOCTh (CpeaHssI CKOPOCTb, MIHOBEHHASI CKOPOCTh) U
YCKOpEHNE MAaTepHANBHOI TOUKM, MX IIPOEKINHM HAa OCH CHUCTEMBI KOOPIIHAT.
CIoxeHNe epeMeIIeHNIL U CI0XKEHIE CKOPOCTEIL.

ParHOMEpPHOE 11 paBHOYCKOPEHHOE MPSIMOJIITHEITHOE ABIDKEHNE. 3aBICIIMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHI 1 ITyTH MaTEpHAIbHON TOUKH OT BPEMEHN 1 MX
rpadpuKm.

CBoOOmHOE TafieHNe. Y CKOpeHHe CBOOOAHOIO MaaeHMs. J[BIkeHMe Tena,
OpOINIEHHOTO MOJ YITIOM K TOPH30HTY. 3aBHCHMOCTh KOOPIAHMHAT, CKOPOCTH H
YCKOPEHIS MAaTEPHATLHON TOUKI OT BPEMEHH 1 X IPpad UK.



Kpusonuneitnoe mBmxkeHme. JIBibkeHNE  MaTepHAIbLHOM  TOYKH  TI0
OKPYIKHOCTH. YTJIOBasi U JMHEIHas CKOpocTh. llepnox M wacTtoTra oOpalleHIs.
I{eHTpOoCTpeMUTENLHOE (HOPMATLHOE), KacaTeNbHOe (TaHIeHIINATBLHOE) 1 ITOTHOE
YCKOpEHNE MaTepHUaIbHON TOUKIL

TexHmgeckne YyCTpoOIicCTBA M TEXHOJIOTHMUECKNE IIPOIECCHL: CIIIJIOMETP,
IBIDKCHIIE CHApSIIOB, IIeMHBEIE, IIECTEpEHUATEHIE U peMEHHBIE IIepefadl,
CKOPOCTHBIE TU(PTHL

Jlemoncmpayuu.

Mopens cUCTeMBl OTCUETA, JULTIOCTPAIN KIMHEMATHUECKIIX XapaKTePUCTHK
JIBIIKE HITL.

C1ocoOBI HCCIIeIOBAHIS IBIKEHHIIL.

HnmrocTpais npeesHOro Iepexoia 1 N3MEPEHNe MIHOBEHHON CKOPOCTIL.

IIpeoOpazoBaHme ABIKEHMII C UCTIOIBE30BAHIEM MEXAHII3MOB.

[TageHne Ten B BO3AyXE I B pa3peKEeHHOM IPOCTPAHCTRE.

HabGmonenne nBmxeHNs Tera, OpOIMIEHHOIO IIOA YINIOM K TOPH30HTY H
TOPM30HTAILHO.

Hampapnenne ckopocTn rmpu ABMAKEHUH IT0 OKPYKHOCTH.

IIpeoOpazoBanne yIriioBO CKOPOCTH B PEMYKTOPE.

CpaBHEHHE IIyTeH, TPAaeKTOPMI, CKOPOCTEH ABIDKEHIA OQHOTO M TOTO XKeE
T€lla B pa3HbIX CUCTEMAX OTCUETA.

Vyenuueckuii 3xcnepumernm, nabopamoptosie pabonivl, nPAKMUKYM.

H3yueHne HEpaBHOMEPHOIO IOBIKEHIS C LEJIBIO OIPENeNICHIT MIHOBEHHOIM
CKOPOCTIL

H3MepeHne ycKOpeHHs NPU TPSIMOINHENTHOM PaBHOYCKOPEHHOM JIBITKEHNN
10 HAKJIIOHHOI1 ITTIOCKOCTIA.

HccnenoBaHne 3aBHCHMOCTH IIyTH OT BpPEMEHH IIPH PAaBHOYCKOPEHHOM
IIBIDKE HIIL.

H3mepenne YCKOpPEeHNS CBOOOIHOTO TTaIeHILST (peKOMeH]I0BaHO
HCIIONB30BaHNe ITN(POBOIT 1abopaTopun).

W3yueHne [BIDKEHNS Tena, OpOIIEHHOTO TIOPU30OHTalbHO. IIpoBepka
TUIIOTE3H O TIPSIMOI IIPONOPIMOHATBHON 3aBUCHMOCTA MEXIY HAJIEHOCTHIO
TOJIETA M HAYAJILHOI CKOPOCTHEO TENA.

H3yueHne [OBMAKEHUSA Tela IO OKPYXKHOCTH € IOCTOSTHHON IO MOIYJIO
CKOPOCTBIO.

Hccnegoranne 3aBUCHUMOCTH TepHoja OOpaIlleHIsI KOHMIECKOrO MasTHHKA
OT €ro MapaMeTpPOB.

Tema 2. lunamuxa.



IIepBoiii 3akoH HptoToHa. MHepnmaibHBE CcHCTEMBI OTcuéTa. IlpmHImNI
oTHOcHTeNnbHOCTH ['ammnes. HemHeplmaibHBEIE CHCTEMEl OTCUéTa (ONpeldeeHNe,
TIPIMEPEI).

Macca tena. Cwa. [IpuHINI cy e prio3ninm Cu.

Bropoii 3axoH HetoToHa 151 MaTe praibHON TOUKIL

TpeTnii 3akoH Hpl0TOHA 1151 MAaTEpHUAIBHBIX TOUEK.

3aKOH BCEMHPHOIO TSACOTEHMS. OKBHBAJIEHTHOCTh TIPABHUTAIIIOHHON U
MHEPTHOI MACCHL

Cma TsSDKeCT!. 3aBHCHMOCTh YCKOPEHMSI CBOOOJHOTO TAJEHNS OT BHICOTHI
HaJl TOBEPXHOCTHIO IUIAHETH M OT Teorpaduueckoil muUpoTH. JIBIKeHNE
HeOECHBIX Tell U NX CITyTHUKOB. 3akoHE Kermepa. [lepBast kocMimaeckas CKOPOCTb.

Cmra ynpyroctn. 3akoH ['yka. Bec Tema. Bec Tenma, aBmxymerocs c
YCKOpPEHNEM.

Cmna tpenms Cyxoe TpeHne. CHia TPEeHHs CKOJBXKEHIS M CIUIa TPEHUS
nokos. Koadpdunmenr tpenms. Cmna cONpOTHBIEHMSA TPHU JABIDKEHHHM Tela B
KIIKOCTH WIN rase, €€ 3aBUCMMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBIAKEHIIA.

JaBnerne. I mapoctatnaeckoe qaBineHne. Ciuia ApxnmMena.

TexHmaeckne ycTpoilcTBa M TEXHOJIOTMYECKHE MPOIECCHI: ITOIIUIHIKI,
IBIKEHIE NCKYCCTBEHHBIX CITy THUKOB.

Jlemorncmpayuu.

HaOmoneHne qBIKeHNA TNl B MHEPIINAIBHBIX 1 HEMHEPIINAIBHEIX CHUCTEMAX
OTCUETA.

IIpHUHIIIT OTHOCUTENBHOCTIL.

Kauenne pmByxX IUUIMHAPOBR IUIM INAPOB PazHOINl MAacChl C OJ[MHAKOBHIM
YCKOpE€HNEM OTHOCUTENEHO HEMHEPIIUAJIEHON CUCTEMBI OTCUETA.

CpaBHeHINE  paBHOAEIHCTBYIONIEIl  INPIWIOKEHHHIX K Tely CII C
IIPOI3BEIEHNEM MACCHI TeJIa HA €0 YCKOPEHHE B NHEPINAIIBHOI CHUCTEME OTCUETA.

PaBeHCTRO cIUI, BOZHIKAIOINX B Pe3yIbTaTe B3aNMOJ[E IICTBIISA Tell.

W3MepeHne Macc o B3anMO/IEIC TBHIO.

HesecomocTs.

Bec Tena npu ycKopeHHOM TOIBEME 1 TTaIE HINL.

[{eHTpOOEKHBIE MEXAHI3MBEI.

CpaBHEHNE CIWI TPEHNA MOKOsI, KAUEHNS 1 CKOJIBKE HIL.

Yuenuueckuii 3xcnepumenm, nabopamoprivie pabomol, RPAKMUKYM.

H3mepeHne paBHOAEICTRYIONMIEI CIUI IIPU IBILKEHNN Opycka IO HaKIOHHOM
TUIOCKOCTIL.

[IpoBepka THIIOTE3Bl O HE3aBUCHUMOCTH BPEMEHN [IBIDKEHHs OpycKa IIO
HAKJIOHHOI IDIOCKOCTH Ha 3aJITaHHOE PACCTOSHIE OT €TI0 MACCHI.



Hccnenopanne 3aBICHIMOCTI CHJI YIIPYTOCTH, BO3HUKAIONMINX B IPYXKNHE U
PE3MHOBOM 00pa3lie, OT X Ae]opMaIliL.

M3yueHne OBIDKEHIS CUCTEMEBl TeJ, CBSI3aHHBIX HUTBIO, IIEPEKNHYTOH depes
JETKNI1 OJI0K.

Wamepenne xoa3dduiineHra TpeHUs M0 BeJMINHEe YIIIOBOro KosddguimeHra
3aBHCHMOCTH Fp(N).

HccnemoBaHne ABIDKEHIS OpycKa IO HAKJIOHHOII TIIOCKOCTH C TIepeMeHHBIM
K02 QUITEHTOM TPEHISL.

W3yueHne IBIDKEHNS IPy3a HAa Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo meina.

AbGcomoTtHOo TBEpHoe Teno. IlocTymaTelbHOE M BpallaTelbHOE JIBIDKEHIE
TBEporo Teiaa. MOMEHT CWIbl OTHOCHTENBLHO OCH BpaleHns llnedo criel
CIoxeHne CIUL, PIJIOKEHHBIX K TREPIOMY Tely. [[eHTp TsSKeCTH Tena.

Y cIIOBMS paBHOBECHS TBEPOTO TEIA.

Y cToluMBOE, HEYCTOIMYNBOE, Oe3pazIMuHOE PaBHOBECHE .

TexHmueckne ycTpolicTBAa 1 TEXHOJNOTMYECKNE IIPOIECCH: KPOHINTENH,
CTPOMTEIBHBII KPaH, peNIETIAThIE KOHCTPY KITHIL.

Jlemorncmpayuu.

Y cIIOBHST paBHOBE CHSL.

Buner papHOBeC A

Yuenuueckuii s3xcnepumernm, nabopamoprivie pabomol, nPAKMUKYM.

HccnenopaHne YyclIOBHII paBHOBECHSI TBEPLOrO Tela, HMEIOMEro OcCh
BpaIlleHIL.

KoHcTpynpoBanne KpoHIITEIHOB 1 paCU€T CHI YIIPYTOCTIL.

H3ydeHne ycTOUNBOCTH TBEPAOTO TeNAa, NIMEIOIIErO TUIOMAb OIOPHIL.

Tema 4. 3axonsl coxparieHus 8 MexaHuKe.

Hmryibc MaTepHUaIbLHON TOUKH, CICTEMEI MaTepHUANLHBIX ToueK. [[eHTp Mace
CHCTEeMBI MaTepHUAIBHEIX ToueK. TeopemMa o ABIKEHIN IIEHTPa Macc.

WMITyJIbC CIUTEL U I3MEHEHIIE MIMITYJIbCA TElA.

3aKOH COXpaHEHNS NMITyJIbCA.

PeakTuBHOE IBIKEHNE.

MomeHT uMITyIECa MaTepHanbHOIl Toukml. IIpencTaBieHNe O COXpaHEHNN
MOMEHTa MMITYJIbCa B 1€ HTPAIBHBIX TIOJIIX.

PaGoTta cmmbl Ha MamoM H Ha KOHEUHOM IepememieHnn. I padmueckoe
IIpeACTaBIEHIIE PAOOTHL CIUIHL.

MomTHOCTE CHITHL

Kunernueckass sHeprnsa marepualbHONl TO4YkN. Teopema 00 W3MEHEHNN
KIMHET MM ECKOI SHEPT NN MaTePHAaIbHO 1 TOUKI.



IloTeHimanpHEIE M HENMOTEHIMANbHBIE CHIBL. [loTeHIManbHass >HepPrus.
IloTenmmanbHas >Heprust ynpyro aedopMipoBaHHOI mpykuHEL. [loTeHIansHas
SHepINs Tejda B ONHOPOLHOM IpaBHUTAIIOHHOM Iione. IloTeHIanbHas SHEPriLsd
TeJa B IPABUTAINIOHHOM TIOJIE OJTHOPOJIHOTO IMapa (BHYTpU U BHe Iapa). Bropas
KOCMITUECKasi CKOPOCTh. TPeThsl KoCMITIeCKask CKOPOCTb.

CBs13p  pabOTHl HENOTEHIMANLHEIX CIUI C H3MEHEHHEM MeXaHIIecKOIl
SHEPIUN CHCTEMEI TeJl. 3aKOH COXPaHEeHISI MEXaHIUeC KOl SHePI UL

Y1pyrue 1 HeyTpyTrie CTOTKHOBEHISL.

YpaBHeHne bBepHyInmm sl WIealbHON JKIIKOCTH KaK CIIECTBIE 3aKOHA
COXPaHEHNST MEXaHIUECKOI SHEPTHIL

TexHmgeckne ycTpoiicTBa M TEXHOJIOTMUECKIE TPOIIECCH: IBIDKEHIE PAaKeT,
BOIOMET, KOIEpP, NPYKUHHBII IHCTOJET, TUPOCKOIN, (QUIYpHOE KaTaHHEe Ha
KOHBKaX.

Jlemorcmpayuu.

3aKOH COXpaHEHNS NMITyJIbCA.

PeakrnBHOE nBIKEHNE.

H3MepeHne MOITHOCTA CIUTHL.

H3MeHeHNe sHEPIHN TeNa P COBEPIIEHNH PaOOTHL.

BranmMuble mpeBpameHnsd KUHETUYECKON M IOTEHIHNAIBHON 3HEPIUI MPH
NEVICTBNN HA TEJIO CIUIBI TSIKECTH U CHIIBL YIIPYTOCTH.

CoxpaHeHIe 3HEPT NN IIPN CBOOOTHOM ITa/IEHIIL.

Yuenuueckuii 3xcnepumernnm, nabopamoprisvie pabomol, nPAKMUKYM.

H3MepeHne nMITyibca Tella 110 TOPMO3ZHOMY ITyTIL.

H3MepeHne CWIBL TSTH, CKOPOCTH MOMENHN 3IEKTPOMOOWISS N MOIIHOCTH
CIUIBI TSTIL.

CpaBHeHIE M3MeHe HUSI IMITYJIbCA Tella C MMITy IECOM CIUIBL

HccnemoBaHne coXpaHeHNsT HIMITyJIbCa MPH YIIPYTOM B3aNMO/IeICTB UL

W3mMepeHne KNHETIUECKOIT SHEPIHI TeJa 110 TOPMO3HOMY ITYTIL.

CpaBHEHNE M3MEHEHNS TIOTEHIMAILHO SHEPTUN NPYKNHEI ¢ Pa0OTOH CIUTBI
TPEHISL.

OmnpeneneHne pabOTH CIUIBI TPEHNSI TPHM JIBIDKEHNM Tella II0 HAKIOHHOI
TUIOCKOCTIL

Pazaen 3. MoJsiekyasipHast pu3HKa U TePMOJUHAMHUKA.

Tema 1. Ocrobl MONEKYNAPHO-KUHEMU YECKOIL M e0pUlL.

OCHOBHEIE TTOJIOKEHNS MOJeKyIsIpHo-KnHeTimaeckoii teoprm (MKT), mx
ormbiTHOe obocHoBanme. J(uddysmsa. BpoyHoBckoe ABIDkeHHe. XapakTep
IBIDKCHNS W B3aNMOJAENICTBIA 4YacTHUI] BemmecTBa. Momenm cTpoeHns ra3os,
KIOKOCTEN 1N TBEPABIX TEN M OObSICHEHNE CBOIICTB BEIECTBA Ha OCHOBE 3THX



mojeieil. Macca u pasMepbl MoJekyn (aromoB). KommecTBo BemecTBa.
IlocTosiHHAsT ABOTampo.

Temmoroe paBHOBecme. TemmepaTypa M crocoOwel e€ mmepeHns. [llxana
Temrepatyp Llenscms.

Mopens npeanbHOro raza B MOJEKYIISIPHO-KITHETHUECKO TEeOPHN: YaCTHIIBI
rasa JBIDKYTCS XaOTHUECKH 1 He B3aMOJEICTBYIOT JPYT C IPYTOM.

['azoBble 2akOHBL. YpaBHeHne MeHgeneeBa—Kimaneiipona. AOcomoTHas
Temrnepatypa (mkana temnepatyp KensBuna). 3axoH J[ansToHa. Mzomporiecch B
HJIeaTbHOM Tra3e C IIOCTOSIHHEIM KONIUECTBOM BellecTBa. ['padrueckoe
IIpeJICTaBIIEHIIE M30IIPOIIECCOB: M30TEPMa, N30X0pa, M300apa.

CBs3b  MeXIy [HOABICHNEM U CpelHEll  KUHEeTHYECKON  SHepruei
TIOCTYMATEILHOIO TEIUIOBOTO JBIDKEHISI MOJEKYN HIeanbHOro raza (OCHOBHOE
YpaBHEHNE MOJIEKYISPHO-KIHE TIUECKOI TEOPIH NIEaTHHOTO Ia3a).

CBs13b a0COMOTHON TeMIIEpaTyphl TEPMOJINHAMIYECKON CUCTEMBI CO CPEIHEN
KMHETMYIECKO SHEPTHEH NTOCTYIIATEIEHOTO TEIUIOROIO IBIKEHNS €€ YacTHIIL

Texnmueckne ycTpolicTBa M TEXHOJIOIMYECKNE IIPOLIECCEL TEPMOMETD,
OapoMeTp, MOIy4eHNe HAHOMATEPHAIIOB.

Jlemorncmpayuu.

Mopenn nBIDKEHNS YaCTHUI] BEIECTBA.

Monens 6pOoyHOBCKOTO ABMKEHI.

Buieopoink ¢ 3aIMChO peatbHOro OpOyHOBCKOIO ABIKE HILA.

JHuddyans xuaxocTeil.

Mogpens omeita Il TepHa.

IIpnTsKeHne MOJEKYII.

Mopenn KpucTaUINYe CKIX PEMETOK.

HaOmozneHne 1 ncciefoBaHne M30IPOIECCOB.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomuol, nPAKMUKYM.

HccnegoBaHne Iporiecca yCTAHOBJIEHNS TEIUIOBOIO PAaBHOBECHSI IIPH
TETUI0O00OMEHE MeXKIY ropsueil 1 XOJIO0JHOM BOMOI.

VzyueHne mH30TEpMITUECKOTO Iporlecca (PeKOMEHJOBAHO HCIOJIb30BaHIE
1 POBOIT TaGOPaTOPIN).

M3y4yeHre MoXOpHOTO IIPoLEcca.

H3yueHne mo06apHOro mporiecca.

IIpoBepka ypaBHEHN COCTOSHILL.

Tema 2. Tepmoounamuka. Tennosvie mauurioi.

Tepmomnaamrimaeckass (TJ[) cmctema. 3amaHne BHEIMHHX YCIOBHIT IS
TEPMOINHAMIYECKON CHCTeMbl. BHeIIHNe 11 BHYTpEHHNE TlapaMeTpkhl. 1lapaMeTprr

TEPMOANHAMIYECKON CHCTEMEBI KaK CPENHNE 3HAYEHNs BEIMYNH, OINMCHIBAIOIINIX
€€ COCTOsAHNE HAa MUKPOCKOIIITYECKOM YPOBHE.



Hyneroe Hawamo TepmommHaMukn. (CaMOIIPOM3BOJBHAs — peJlaKcallis
TEPMOAMHAMITUECKOI CUCTEMEI K TEIUIOBOMY PaBHOBECHIO.

Mopgens wngeanbHOIO raza B TEPMOANHAMIKE — CHCTEMa YpaBHEHMIL:
ypaBHeHne MenneneeBa—KianeilpoHa 1 BHIpaXeHNE IJIs1 BHYTPEHHEN SHEPIUNL.
Y cIIOBHSI MPUMEHNMOCTH 3TOI MOJIENN: HU3Kasi KOHIIEHTPAIls YacTHUIl, BHICOKME
TeMIlepaTypHl. BrIpaxkeHNe 17151 BHy TpEHHEN SHEPIrUN OJTHOATOMHOTO HJIEaILHOTO
raza.

Kraznucratimueckne 1 HECTATUUECKNE TIPOIIECCHI.

DOneMeHTapHas padoTa B TEPMOINHAMIKE. Brrancnenne paboThl 1o rpaduky
rpoiiecca Ha p V-amarpamme.

Temmomepenaua  Kak  croco0  M3MEHEHNsI  BHYTPEHHell  sHeprum
TEPMOJMHAMIUECKOII ~ cHcTeMBl 0Oe3  coBepmieHHs paboTel.  KoHBEKIA,
TETUIONIPOBOTHOCTh, M3TyUEHIIE.

Kommgecto Ttemmorel. TermmoéMKocTh Tena. YAEAbHAas M MOISIPHAs
TEIUIOEMKOCTH BEIIECTBa. Y paBHeHNe Mailepa. YpaenbHas TeIUIOTa CrOpPaHMsA
TorummBa. PacuéT KkonmduecTBa TEIUIOTH IpH  Teruionepenade. [lonarme o0
a7I1ladaTHOM ITpOIIECCe.

IlepBBIll 3aKOH TEpMOAMHAMUKN. BHYTpeHHsa »SHeprus. KomnmgecTtBo
TEIUIOTBI M paboTa Kak  MEpPhHl  M3MEHEHHS  BHYTPEHHEH  HHEPINN
TEPMOIMHAMIIECKOI CHCTEMEL.

BTopoil 3akOH TepMOAMHAMHUKH [UJIs PaBHOBECHBIX IIPOIIECCOB. HEPE3
3aJaHHOE€ pPAaBHOBECHOE COCTOSHHE TEPMOAMHAMNMYECKON CHCTEMEl IIPOXOMNT
eIUHCTBEHHAs agnadaTa. AGCOIIOTHAS TEMIIEpaTypa.

Btopoil 3akoH TepMOAMHAMUKHN [UIA  HEPABHOBECHHIX  IPOIIECCOB:
HEBO3MOXKHO IepeaaTh TEIUIOTY OT 00Jiee XONOJHOTO Tela K Oojiee HarpeToMmy Oe3
xkommnencar (Knayznyc). Heo6paTuMocTh MPpUPOTHBEIX IIPOIIECCOB.

[IpuHunns geficTBrs TeIUioBEIX MatnH. KIIJ].

MaxkcumansHoe 3HaueHne KIIJ[. [{ukn Kapno.

OKOJOTMYECKNE acIeKThl MCIIONB30BAaHMs TEIUIOBHIX JBHUraTelieil. Teruoroe
3arpsSI3HEHNE OKPYKAIOIIEN CPeIHL.

TexHmgeckne ycTpOIICTBA M TEXHOJOTMUECKNE TIPOIECCH: XOJOAIUIBHIK,
KOHJIMITOHEP, [OM3ENBHBINI M KapOIOpPAaTOPHBIIL [BUTATENN, MapoBasi TypONHa,
MOJIy4EHNE CBEPXHI3KNX TeMIIEPaTyp, YTIIM3AINSA «TEIUIOBEIX» OTXOIOB C
HCTIONIF30BAHNEM TEIUIOBOTO Hacoca, YTIUIN3AI OMOOPTraHIY €CKOro TOIUINBA 15T
BBIPaOOTKH «TETUIOBOIT» 1 3IEKTPOSHEPT I

Jlemorncmpayuu.

H3meHeHne TeMmepaTypsl IpH afiadaTmdecKOM pacITipeHNN.

Bozgymnoe oramngo.

CpaBHEHHNE YAETbHBIX TEIUIOEMKOCTEI BEIIIECTB.



CrrocoOBl M3MEHEHNSI BHY TPE HHET SHEPTUIL

Hccnenoranne aanabaTHOIO IIpoliecca.

KoMreroTepHble MOENN TEIUIOBLIX ABUTATEIEI.

Vuenuueckuii 3xcnepumerm, nabopamoprivie pabomol, nPAKMUKYM.

W3mepeHne yaeIsHOH TeTTIOEMKOCTH.

HccnenoBaHne mpoiiecca OCTHIBAHIS BEIIECTRA.

HccnemoBanne ainabaTHOTO IIPoIiecca.

M3yueHne B3aNMOCBSI3M SHEPIUN MEXKMOJEKYIISIPHOTO B3aMMOJIEIICTBUS U
TEMITEPATYPHl KUTIEHUS KUIKOCTEIL

Tema 3. Aepecammsie cocmoanua eeujecmaea. Pa3oevle nepexoonl.

ITapooGpazoBanne n koHAeHcalns. HMcrapenme n xureHue. Y aelbHast
TEIUIOTa [1apOo00pa30BAHIIA

HacrimenHrle 1 HEHACHINIEHHBIE Maphl. KadecTBeHHas 3aBUCHMOCTh
IUIOTHOCTH U JAaBJIEHN HACHIIIEHHOTO ITapa OT TeMIIEpaTypHl, NIX HE3aBHUCHMOCTh
OT 00BEMa HACHIMIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHIS OT JaBJIEHIS
B JKIJIKOCTH.

BrnaxHocTs Boznyxa. AGCONMIOTHAS I OTHOCUTEIbHAS BIaKHOCTh.

Trépmoe Temo. Kpucrannmaeckne n amopdHbIe Tenra. AHN30TPOIII CBOHCTB
KpHucTalIoB. llmaBneHme M KpHUCTAINM3aIlsA. YIelbHasg TEIUIOTa IUIaBJIIEHIS.
CyOnnmarnusi.

Jlepopmarm tBépmoro Ttena. Pactsokenne n cxxatne. Casur. Moayas FOHra.
[Ipenen ynpyrux aedopmarmiii.

TeroBoe pacmmnpeHne XUAKOCTEH 1 TBEPAEIX Tell, OOBEMHOE U JIIHEIHOe
pacmupeHne. AHTApMOHI3M TEIUIOBHIX KOJIeOaH!IT YaCTUI] BEN[eCTBA KaK IMPIINHA
TETUIOBOTO PacIIUpeHHs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBaniie sHepriM B (ha30BBIX MEpexoaax.

YpaBHeHHE TEIUIOBOro GanaHea.

[ToBepxHocTHOe HaTsmkeHNe. KoadUITMEHT MOBEPXHOCTHOTO HATSDKEHIS.
Kanmuisipuele sBneHmst. J[aBiaeHne 1ol NCKPUBIIEHHON TTOBEPXHOCTHIO KIITKOCTIH.
Dopmyna Jlaraca.

TexHmgeckne yCTpoilcTBA M TEXHOJIOTMUECKNE TIPOIIECCHI:  JKIJIKHE
KPHUCTAIIIBI, COBPEMEHHBIE MAaTEPUATEL.

Jlemoncmpayuu.

Teroroe pacmmpenue.

CBOIICTBA HACHIIIIEHHBIX TAPOB.

Kumnenne. Kunenne mpyu noHImKeHHOM JTaBICHN.

H3MepeHne CruIbl MOBEPXHOCTHOTO HATSKE HIS.

OTBITEL ¢ MBUIBHBIMHI TIIE HKAMIL

CMmaumnBaHUE.



KanmmusipHele SBRIEHIA.

Mopenn HeHbIOTOHOBCKOM KITKOCTIL.

Cr0coGE! II3MepeHIs BIaXKHOCTIL.

HccnenoBaHne HarpeBaHUS U TUIARIEHI KPHUCTAIUIMIECKOTO BEIIECTRA.

Buasr gedopmarmiii.

HaomoaeHre MansIx jedopmMartiii.

Yuenuueckuii s3xcnepumenm, naéopamoprsie pabomsl, nPAKMUKYM.

W3yueHne 3aKOHOMEPHOCTE N NCMapeHNsT KITKOCTEI.

W3mMepenne yaeIsHON TETUIOTH TUIABIIEHIIS JIB]IA.

W3yueHne CBOICTB HACHIITIEHHBIX [TAPOB.

H3mepeHne aOCOMIOTHON BIAXKHOCTM BO3yXa M OIIEHKa MAacChl ITApOB B
TTOMEIT[E HIIL

Wamepenne ko3puITiieHTa MOBEPXHOCTHOIO HATSDKEHIS.

Hamepenne monyis FOwnra.

HccnemoBaHne 3aBUCHMOCTH  AeopMalliil pe3mHOBOrO obpasma  oT
TIPIUIOKEHHOM K HEMY CIUIBL.

Pazaen 4. DuekTpoanHamMuka.

Tema 1. Snekmpuueckoe none.

OJexkTpm3aims Tel W €€ IPOSBIEHHA. OJEeKTpudeckuil 3apsn. JlBa Buaa
BIEKTPUUECKNX 3apAnoB. IIpOBOOHMKN, MOMAIEKTPUKM M ITONYIIPOBOIHUKIL
ONeMEHTapHBIN SIEKTPIUECKIIT 3apsl. 3aKOH COXPAaHEHHs 3JIEKTPHYECKOIO
3apsza.

Branmopeiictue 3apsnoB. Toueunsle 3apsaasl. 3akoH KyroHa.

OnexTpraeckoe noje. Ero geiicTBre HA 3IIeKTPUYECKIE 3aPsIbL.

Hamnpsoxkénnocts  snekTpumyeckoro  mnois.  IIpoGuelil  3apsn. JInnum
HAMPSDKEHHOCTH 3JIEKTPIUIEcKOTo Mo, OTHOPOAHOE 3IEKTPHUUECKOE TI0JIE.

[ToTeHIIMANTFHOCTE BIIEKTPOCTATHUECKOTO TMOJSL. Pa3zHOCTH NOTEHIMANIOB U
HanpspkeHne. [loTeHIManbHAsg HSHEPrUsl 3apsyia B BIIEKTPOCTATIUECKOM IIOJE.
[ToTeHIman 3JMeKTpocTaTUIeCKOTO T0Is1. CBSI3b HAMPSDKEHHOCTH TI0JIS U PA3HOCTH
MOTEHITNANIOB  JJIS  3JEKTPOCTATUUECKOro Tons (Kak OMHOPOIHOIrOo, TaK W
HEOJITHOPOJTHOTO).

[IpuHIII CYyTIEPIIO3NIINN 3IEKTPUYIECKIX TTOJIEIL

[Tome TouewHoro zapsyra. Ilone paBHOMepHO 3apspkeHHOIT cdeprr. Ilome
PAaBHOMEPHO 3apsKEHHOTO IO 00bEMY Immapa. llone paBHOMEPHO 3apsHKEHHON
OeCcKOHEYHOI IUIocKocTH. KapTWHB JNHMHNNI HANpPsOKEHHOCTH STHX IONENH U
SKBUIOTEHITNAIBHBIX [IOBEPXHOCTEIL.

[IpoBOMHUKN B 3IEKTPOCTATITHYECKOM TIOJIE. Y CJIOBHE PABHOBECHS 3aPSiIOB.

JIimsnexTpukn B 3JEKTpocTaTmueckoMm  mone.  J{msnekTpudeckas
IIPOHNIIAEMOCTb BEIECTRA.



Konpencarop. OnekTpo€MKOCTh KOHAEHCATOpA. IDJIEKTPOEMKOCTh IUIOCKOIO
KOHJ[eHCaTopa.

[IapannensHoe coelIHEHNE KOHIeHCAaTOPOB. IlocneoBaTenbHOE COeNITHEHIe
KOHJIEHCATOPOB.

OHeprus 3apssKeHHOTO KOHIEHCaTopa.

JIBIDKEHIE 3apsTKeHHOI YaCTUIIEI B OTHOPOJHOM 3JIEKTPIUECKOM IIOJIE.

TexHmgeckne ycTpoiicTBa M TEXHOJIOTHUECKHE IIPOIIECCH: BIEKTPOCKOIL,
BIEKTPOMETP, 3IEKTPOCTATIUeCKasl 3allliTa, 3a3eMIeHHe 3JIEKTPOIIPHUOOPOB,
KOHZIeHCATOpHL, reHepatop Bau ne ['paada.

Jlemoncmpayuu.

Y CTpOICTBO 1 MPUHIMI JENCTBIS SIEKTPOMETPA.

DOJNeXTPIIECKOE MOJIE 3aPsTKEHHBIX IMAPNKOB.

ONeXTpIIECKOE MOJIE IBYX 3apsKEHHBIX TUIACTHH.

Monens anmekTpocTaTiueckoro reaeparopa (Ban ge I'paada).

[IpoBOMHUKN B 3JIEKTPUYECKOM ITOJIE.

OnexTpocTaTHUecKas 3aIlnTa.

Y CTpONCTBO M IEICTBUE KOHJIEHCATOPA IMMOCTOSIHHON U IIepeMEHHON € MKOCT.

3aBUCHMOCTE 3IEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOpa OT IUIOMAgN
TUTACTHH, PACCTOSIHUA ME Ky HIMHI U IN3JIEKTPIUECKON IMPOHITIAEMOCTH.

OHepPrus 3IeKTPUIECKOr0 MOJIA 3apsKEHHOTO KOHIEHCATOPa.

3apsiika 1 pazpsaka KOHIeHcaTopa Yepe3 pe3ncTop.

Yuenuueckuii 3xcnepumernm, nabopamoprivie pabomol, nPAKMUKYM.

OneHKa CIUT B3aMOZECTBI 3apiKeHHBIX Tel.

Habmone e npeBpalieHns SHepIUN 3apsKEHHOTO KOHIEHCATOPa B SHEPTHUIO
M3ITyYe€ HIS CBETOIMOA.

W3yueHne poTekaHms TOKa B LIETIH, coAepKaIieil KOHIeHCAaTop.

Pacripenenenue pa3HOCTH TIOTEHIINATIOB (HATIpSIKEHIIS) pHu
TIOCJIeIOBATE ILHOM COEIMHEHNN KOHIEHCATOPOB.

HccnenoBaHne pa3psiia KOHIeHCATOpa 9epe3 Pes3cTop.

Tema 2. [Iocmoanmnblil 31eKmMpUudecKuii mox.

Cruta Toka. IIoCTOSIHHEL TOK.

YCIOBHUSL CYIIECTBOBAHNA ITOCTOSTHHOTO 3JIEKTPHMUECKOrO Toka. McTouHMKH
toka. Hanpsoxerne U u 5][C €.

3axkoH OMa 1714 ydacTKa IIeTIn.

OJNeXTpIIeECKOe COIPOTHBIIEHUE. 3aBHCUMOCTh COIIPOTHBIIE HIA
OJTHOPOJHOTO NPOBOAHMKA OT €ro JUINHBI WU IDIOIAN ITONIEPEYHOr0 CEYEHIS.
Y menpHOE CONPOTURIIEHNE BEIIECTRA.

IlocnmenoBatenbHOE, MapalIENIBHOE, CMENIAHHOE COEIMHEHNE IIPOBOIHNUKOB.
Pacuér pa3BeTBIEHHEIX dIeKTpruecknx 1eneil. [Ipamna Knpxroda.



PaGota snekrpmieckoro Toka. 3axoH J[xkoynsa—JIeHmna.

MoITHOCTE 3IEeKTPHUECKOro TOKa. TeIUtoBasi MOIIHOCTE, BBHIAENSEMAs Ha
pe3NCTOpE.

OJIC u BHYTpeHHee COIPOTHUBIEHNHE WCTOYHMKA TOKAa. 3akoH Owma i
MONHOI  (3aMKHYTOI) snekTpudeckoil 1erma. MOIHOCTE HMCTOYHHKA TOKa.
KopoTkoe 3aMbIKaHHE.

KonzeHcaTop B 11enn IMOCTOSIHHOTO TOKA.

TexHmgeckne yCTpOIICTBA M TEXHOJIOTMYECKNE TIPOIIECCHL aMIIEPMETP,
BOJIBTMET], PEOCTAT, CUETUMK ANEKTPIIECKOI SHEPT UL

Jlemoncmpayuu.

H3MepeHne CIUIBL TOKA 1 HATIPSIKEHIIA.

HccnenoBaHne 3aBUCMMOCTH CIUIBI TOKa OT HANPsDKEHUA JUIA PE3NCTOPA,
JIAMITBl HAKAJMBAHNSA 1 CBETOAMOIA.

3aBUCHMOCTL CONPOTHRIEHNS IUIMHAPWYECKNX IPOBOIHNKOB OT JJIMHHI,
TUIOINAN TTONIEPETHOTO CEYSHIS 1 MaTepHaa.

HccnenoBanne 3aBICIIMOCTH CIUTBI TOKA OT COTIPOTHUBIEHNSA TP IIOCTOSTHHOM
HATIPsDKEHIIL.

[Ipsamoe m3meperne SJ[C. KopoTkoe 3aMblkaHNe TaIbBAHMYECKOTO 3IEMEHTA
1 OIIEHKAa BHY TPEHHETO COTPOTMBIIEHIISL.

CrtocoOBl coeTMHEHN NICTOYHUKOB Toka, JJ[C Garapeil.

HccnenoBanne pazHOCTH TOTEHITMATIOB MEXIAY IIONIOCAMI HCTOYHHKA TOKa
OT CIUIEL TOKa B IIETINL.

Yuenuueckuii sxcnepumernm, nabopamoprivie pabomol, nPAKMUKYM.

HccnenoBaHne cMeMAaHHOTO COEIMHEHII PE3ICTOPOB.

H3MepeHne yaeIsHOTO COMPOTURIEHNS IPOBOIHUKOB.

HccnemoBaHne 3aBUCHUMOCTH CIUIBL TOKA OT HAINPSDKEHUS IS JIAMIIBI
HAKaJTMBaHMSL.

YBenmueHne npejesa N3MepeHIs aMiepMeTpa (BOIbTMETPA).

Hamepenne O5J[C 11 BHYTPEHHEIO CONPOTUBRIIEHNS NCTOUHIKA TOKA.

Hccnenoranne 3aBucuMoct 3J[C raJbBaHMYIECKOIO 3IEMEHTa OT BPEMEHM
IIPU KOPOTKOM 3aMBIKAHIIL

HccnemoBaHne pazHOCTH TOTEHITMATIOB MEXIAY IONMIOCAMI MCTOYHHNKA TOKA
OT CIUIBI TOKa B IIETIN.

HccnenoBanHne 3aBUCIMOCTH ITOJIE3HON MOIIHOCTA NCTOYHNKA TOKA OT CIUIBI
TOKAa.

Tema 3. Toxku 6 paznuunsix cpeoax.

OnexTprdeckass NPOBOAUMOCTh  Pa3lIMYHBIX BEMIECTB.  OJIEKTPOHHAs
IIPOBOIMMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTH COIPOTHBIEHNA METAIIOB OT
TeMIepaTypsl. CBEPXIPOBOANMOCTb.



OJeKTpHIIeCKNil TOK B BakyyMe. CBOICTBA AIEKTPOHHBIX ITyYKOB.

IlomxympoBOIHNKIL. CobcTBeHHass 11 IIpUMecCHass  IIPOBOAIMOCTD
TIOJIY IIPOBOAHNUKOB. CBOIICTBA p—n-Tiepexona. I1omynpoBoqHIKOBEIE IIPIIOOPEL.

ONeXTpMUIECKMI TOK B AJIEKTPOINUTAX. ONEKTPOIUTHYECKAsT JHCCOITHAITIS.
OnexTponn3. 3akoHsl Dapajest 4715 3JIEKTPOIIN3a.

OnekTprueckmii ToK B razax. CaMoCTOSTeNbHBII 1 HECaMOCTOSTEIbHBIN
paspsia. PaznmaHele THIIB cAMOCTOSITeIFHOTO pa3psna. MomrHns. [1nazma.

TexHmdeckne ycTpoilcTBA M MNPAaKTHYECKOe IPIMEHEHNE: Tra30pa3psiiHbIE
JAMITBI, 3JIEKTPOHHO-JIyueBasi TpPyOKa, MOIYIPOBOAHUKOBEIE MPUOOPH: AHO[,
TpaH3ucTtop, (OTOAMON, CBETOAMON, TalbBaHUKA, padUHUPOBAHNE MEMN,
BBITUIABKA AJTFOMIHIS, SJIEKTPOHHAST MUKPOCKOTIVSL

Jlemoncmpauyuu.

3aBICHMOCTE COTIPOTHBIIEHIS METAIUIOR OT TEMIIEPATYPHI.

[IpoBOINMOCTB 3IEKTPOINTOB.

3akoHHI anekTponmsa dapanaest.

HcxpoBoli pazpsi 1 IIPOBOIIMOCTE BO3TyXa.

CpaBHEHIE MPOBOANMOCTI METAJIIOB 1 MOJIYIIP OBOAHNKOB.

OIHOCTOPOHHSA MPOBOJINIMOCTE AMO/IA.

Yuenuueckuii s3xcnepumernm, naéopamaoprivie pabomol, nPAKMUKYM.

HabmoneHne anexkrpomnaa.

H3mepenne 3apsna o{HOBAIEHTHOTO MOHA.

HccnenopaHne  3aBHCHMOCTII  COIPOTHBIEHNS — TepMOpe3ncTopa  OT
TeMIIEPATYPhL.

CHsITHE BOJBT-aMIIEPHOI XapaKTEPUCTUKH JNO/IA.

DuznyecKuil NPaKTHKYM.

CrocoOnl m3MepeHns (PU3MIecKUX BeJINUNH ¢ UCTIOIL30BAHIEM aHAJIOTOBBIX
1 MIU(PPOBHIX M3MEPUTENHHEIX MPUOOPOB U KOMIIBIOTEPHBIX JATUYMKOBBIX CHCTEM.
AGCONMOTHBIE I OTHOCUTEIBHBIE TTOTPENTHOCTH M3MepPeHHIT (PU3NUecKIX BelMYNH.
OlLleHKa TPaHUIl [IOTPEITHOCTEIN.

IIpoBeeHne KOCBEHHHIX WM3MEPEHMII, NCCJIENOBAHMII  3aBHUCHMOCTEIN
GIRIMecKX BEINUNH, TMPOBEpKa IMPEIIOKEHHEIX THIoTe? (BEIOOp 13 paboT,
ONMCAaHHEIX B TEMAaTHYECKUX  pa3lelaxX «YUeHHUecKNil  3KCIIEPUMEHT,
1a60paTopHEIe PabOTHL, MPAKTIKY MY ).

MexnpegMeTHbIe CBA3H.

Wsyuenne kypca ¢mukn yraoyoménHoro ypoBHs B 10 kimacce
OCYIIECTBILIETCS C YIETOM COMIEPKATENIbHBIX MEXIIPEIMETHEIX CBA3EH ¢ KypcamMu
MaTEeMATHKH, OMOJIOTHHN, XIMITH, Teorpa(ui 1 TEXHOJIOTHIL

Mestcnpeomemrivie noHamuA, c6A3amHble C U3YUECHUEM MeN10006 HAYUHOZ0
HO3HAHUA: SBIEHNE, HAYUHBIT (akT, TmroTe3a, (u3mueckas BeINIHHA, 3aKOH,



TEOpHs, HAOIIONEHUE, SKCIIEPUMEHT, MOJIEINPOBAHNE, MOJEIb, H3MEpPEHNE,
MIOTPENUTHOCTI M3MEPEHMIL, I3MepUTeNbHEIE PHOOPH, I poBast 1abopaToPILL.

Mamemamuka: pemeHne CHCTEME ypaBHeHM JIuHelHas QYHKIILL
napadona, runepdoia, nx rpa¢ukn u cpoiictBa. TpuroHomMeTprueckue QyHKIUN:
CHHYC, KOCHHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
BexTophl 11 X MPOEKIINN Ha OCH KOOP/IMHAT, CIOKEHIE BEKTOPORB.

Buonocusa: MexaHIMIeCKOe JIBIDKEHNE B JKMBOI mpupoae, auddysus, ocMmoc,
TEIUIOO0OMEH JKUBBIX OPTaHI3MOB, TEIUIOBOE 3arpsi3HEHIE OKPYIKAIOIeil Cpeldl,
YTIWIM3aIsl  OMOOPraHMYecKOro TOIUIMBA IS BBIPAOOTKU  «TEIUIOBOI» 1
3IEKTPOIHEPINH, TIOBEPXHOCTHOE HATSIKEHIE U KANIILISIPHEIE SIBIEHUS B IIPUPOJIE,
AIEKTPUUECKUE SBIECHUS B JKUBOII MPUPOIE.

Xumua: JUCKPETHOE CTPOEHNE BEINECTBA, CTPOEHHE ATOMOB M MOJEKYII,
MOIIb BEIIECTBA, MOJSpHAST Macca, IONyueHHE HaHOMATEPUATIOB, TEIUIOBHIE
CBOIICTBA TBEPABIX TEI, KMAKOCTEI U ra3oB, KMAKHUE KPUCTAJUIBL, 3MEKTPUIECKIE
CBOIICTBA METAJUIOB, 3MEKTPONUTIUECKAS NCCOIMAITI, TalbBaHIKA, 3NEeKTPOHHAS
MUKPOCKOTTHSL

I'eocpagpua: BnaxHOCTE BO3AyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texrnonocua: npeoOpa3oBaHNe IBIKEHUI ¢ WCIONb30BAHNEM MEXAaHI3MOB,
Y4€T CyXOro M IKIMAKOTO TPEHHs B TeXHHUKE, CTATHMUECKNE KOHCTPYKIIUH
(KpOHITITEIH, peméTIaThie KOHCTPYKITNM), HCTIONh30BAHHE 3aKOHOB COXPaHEHIS
MEXaHUKH B TE€XHHKE (TMPOCKOIL, BOAOMET M ApyIHe), IBHUTATENIb BHYTPEHHETO
CropaHns, IapoBas TypOHHa, OBITOBOIT XOTOAWILHNK, KOHIUIINOHED, TEXHOIOTHH
IIONMyUEHNsI COBPEMEHHBIX MATepHaIoB, B TOM UHNCIEe HAHOMATEPHANOB, W
HAHOTEXHOJIOTUN, 3IIEKTPOCTATUUECKAs 3aIUTa, 3a3eMIeHHIe 3IEKTPONPHOOPOB,
ra30paspsyIHbIE IAMIIBL, TTOTYIIPOBOIHUKOBEIE TIPUOOPHI, TATLBAHUKA.

11 KJIACC

Pazaen 4. DuekTpoanHaMuka.

Tema 4. MacHumrnoe noine.

BranmonelicTBiie TIOCTOSIHHEIX MATHHUTOB W MPOBOJAHHUKOB C  TOKOM.
MarantHoe mnone. BekTop MarHUTHON WMHAYKIMH. [IpHMHINI CyTNEpIoO3nInm
MAaTrHUTHHIX TOJIeN. JINHII MarHUTHOIT NHAY KITNH.

MarantHoe Ione MPOBOJHNKA ¢ TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH I
KpyroBoro BuTka). ONEIT OpcTesa.

Cmta Ammiepa, €€ HalpaBJI€HIE I MOAYIIb.

Cmuta JlopeHtia, e€ HalpaBieHIe 1 MOAYJIb. JIBMKeHIe 3apsike HHOI YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM Itone. PaGota cunsl JIopeHIa.

MarnautHoe mnoine B BemecTBe. PeppoMarHeTHKH, Mapa- 1 JIaMarHe THKIL



Texmimaeckne yCTpOﬁCTBa N TEXHOJIOTHMYCCKHNE IIPONECCEI. IIPHMMCEHCHHEC

TTOCTOSHHEIX MarHHITOB, AIeKTPOMATHHTOR, TeCTEeP-MyIETUMET],
3JICKTPOABUraTENb SIKOO M, YCKOPUTEIH 3JI€ MEHTAPHEBIX YaCTHIL.
Lemorncmpayuu.

Kaptnaa  nuHMIT  MHOYKIIMA ~ MArHUTHOTO  TION  IIOJIOCOBOTO U
ITOJIKOBOOOPA3HOTO MOCTOSIHHBIX MArHUTOB.

KapTnna nmmHnii MarHITHO I NHIYKITIH OIS JUINHHOTO MPSIMOTO MPOBOIHUKA
1 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJIHUKA, KATYIIKHA C TOKOM.

BranmopelicTBe IBYX MPOBOTHUKOB € TOKOM.

Cma Amrepa.

JleticTBre cibl JIopeHITa Ha MOHBI SJIEKTPOJINTA.

HaOmroneHre IBIDKEHNS ITyUKa 3JIEKTPOHOB B MATHUTHOM IIOJE.

[TpuAImn IelCTBI 3JIEKTPOM3ME PUTEITEHOTO nproopa
MarHUTO3JIEKTPUYECKON CICTEMBI.

Vyenuueckuii 3xcnepumernm, nabopamopHoie pabomot, RPAKMUKYM.

HccraegoBaHne MarHITHOTO TTOJSI IIOCTOSIHHBIX MarHHUTOB.

HccnenoraHne CBOMCTE ()eppOMAarHETIKOB.

Hccnegoranne AeHCTBISA MMOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

H3amepenne crnel Amrepa.

H3ydeHne 3aBUCUMOCTH CIUIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHON MHIYKITII Ha OCHOBE M3MEPEHII CIIIB AMIIEpa.

Tema 5. DnekmpomacHumHaAA UHOVKUUA.

SBneHNEe HIEKTPOMATHUTHON MHAYKIMN. IIOTOK BeKTOpa MarHUTHOM
naykiumn. SJIC mHAykmmn. 3aKoH AIEKTPOMArHUTHON MHAYKIMN QPapajest.
Buxperoe snextprueckoe noie. Toxkn Oyxko.

OJIC MHOYKIMM B TMPOBOJIHIKE, JABIDKYIIEMCS B OJHOPOJHOM MATrHUTHOM
TIOJIE .

IIpaBmo JleHna.

WuanykTnBHOCT. KaTymka HMHIYKTMBHOCTH B IIENN ITOCTOSIHHOTO TOKA.
SBnenne camorHayKunmn. SJ[C caMOMHAY KITNIL

OHEPrisi MATHUTHOTO TIOJISI KATYIIKN C TOKOM.

ONeXTPOMAarHUTHOE TIOJIE.

TexHmgeckne ycTpoilcTBa 1 TEXHOJIOTMUECKNE ITPOIECCHl: MHIYKINMOHHAS
TIeYb, COJICHON], 3aIIUTa OT 3NEKTPU3ALNN TEJl TP JBIDKEHII B MArHUTHOM TI0JI€
SeMII.

Jlemorncmpayuu.

HabGmonenne sarneHns 351eKTpoMAarHITHON MHITY KITHH.

Hccnegoranne 3aBucumoctn OJIC MHOYKIIMK OT CKOPOCTH W3MEHEHUSA
MaTrHATHOTO TIOTOKA.



IIpaBuio JleHra.

[lageHne MarHnTa B alIOMIHIEROI (MeqHOIT) Tpyoe.

SIBneHNEe caMOMHIYKITHIL.

Hccnenoranne 3apucuMocTn 3J[C caMOMHAYKIIMNA OT CKOPOCTH M3MEHEHUS
CIUIBI TOKA B LG

Yuenuueckuii s3xcnepumenm, naéopamoprsie padbomsl, nPAKMUKYM.

HccnemoBaHne SIBIEHNS 3I1€KTPOMATHUTHOI MHIY KITHIL.

OrnpenesneHne NHIY KNI BIXPEBOr0 MATHUTHOTO TTOJIS.

HccnenoBaHne sSIBIEHIS CAMONHTY KITHIL.

COopKa MOJIEIN ANEeKTPOMATHUTHOIO T'e HeEpaTopa.

Pazgen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexarnuueckue Konebarus.

KonebarensHas cuctema. CBOOOAHEIE KOJIEOaHIs.

["apmonmieckmne konebGanma. KuHemaTmdeckoe N AMHAMUYECKOE ONNMCAHUE.
DOHepreTmieckoe OIicaHie (3aKOH COXpaHEHIs MeXaHIueckoil sHeprun). BriBog
OMHAMIYECKOTO OMMICAHNA TapMOHIMYECKNX KOJIEeOaHMIT N3 X 3HEPreTIIeCcKOro 1
KIMHEMATHYECKOTO OTICAHIISL.

Ammntyma n ¢asza konebammii. CBs3b aMIUINTYABI KOJEOAHIT MCXOIHOI
BEJIMUIHEL C AMIUIUTYIaMI KOJIeOaHIMI €€ CKOPOCTH M YCKOPEHIIA.

Ilepnmon m uwactota koieOanmil. Ilepmom ManelX CBOOOAHBIX KOJEeOaHMI
MaTeMaTHUeCKOro MaATHHKA. lleprnox cBOOOAHBIX KOJNEOAHMIT IIPYKIHHOTO
MasITHIKA.

IloHarne o 3aTyXaromux KolebaHILIX. BEIHYKIeHHEIe KonebaHnsa. PezoHaHc.
PezonaHcHass kpuBasg. BransHme 3aTyxXaHWs Ha BN PE30HAHCHOI KPHBOIL
ABTOKOJIEOaHISL.

TexHmeckne yCTpoIiicTBAa N TEXHOJIOTHMUECKNE IIPOIIECCH: METPOHOM, YACHI,
KaueJn, My3EIKalbHBIE HHCTPYMeHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anmck KoJe0aTeIbHOTO IBIKEHISL

HaOmoneHne HE3aBNCHMOCTH TIEPHNOAA MANBIX KOJeOaHMI Ipy3a HA HUTH OT
AMILINATYIBL.

HccnemoBaHne 3aTyxXaromiX KoJIeOaHmil 1 3aBICIMOCTH TepHojia CBOOOIHBIX
KOJIEOAHMIT OT COTIPOTUBRIIECHNA.

Hccnegoranne xoneOGaHMil TIpy3a Ha MACCHBHOII TPYXKNHE C IEJIBIO
dbopMupoBaHI MpeCTaBIeHII 00 NeanbHOIT MOAENN NPy KITHHOTO MasTHIIKA.

3aKOH COXpaHEHNS SHEPIUN IIPH KOJIeOaHNAX IPy3a Ha MIPYKITHE.

Hccnenoranne BEIHY K EHHBIX KOJIeOaHMIL.

Habmonenne pezoHaHca.

Yuenuueckuii s3xcnepumernm, nabopamoprivie pabomol, nPAKMUKYM.



H3mepenne mnepnoma cBOOOMHBIX KOJNEOAHMI HHUTSHOTO M MPYXKHMHHOTO
MasITHIKOB.

H3yueHne 3aKOHOB JBIDKEHILI Tella B X0e KoleOaHMil Ha YIIPYTOM II0Bece.

W3yueHne IBIKEHUSI HUTSIHOTO MAsITHHKA.

IIpeoOpazoBaHye SHEPTIN B IIPYKIHHOM MAasTHHKE.

Hccnegoranne yORIBAaHI aMIUIUTY/BL 3aTyXAIOIIIX KOJIeOaHNIL

HccnegoraHne BEHY XK IEHHBIX KoIeOaHIL

Tema 2. SnekmpomacHummsle KonebaHuA.

KonebarenbHelil KOHTYp. CBOOOHHBIE SIEKTPOMATHUTHEIE KOJNEOaHNsI B
naeanbHoM KonebaTenbHOM KoHType. Dopmyna TomcoHa. CBsI3b aMIUINTY B
3apsiia KOHAEHCATOPa C aMIUTUTY 1011 CIUIE TOKA B KOJIEOATEIFHOM KOHTYPE.

3aKOH COXpaHEHNs SHEPIUN B NJI€ATEHOM KOJIe0aTeIEHOM KOHTYPE.

3aTyxaroIme 3JIEKTPOMATrHUTHEIE KOJeOaHNs. BriHy X/I€HHBIE
3JIEKTPOMATHUTHBIE KOJIEOaHIS.

IlepemenHelll TOK. MOMHOCTE IEPEMEHHOIO TOKa. AMIUINTYAHOE U
nelicTByronmiee 3HAYEHME CHIBL TOKa 1 HAMNPSDKEHIDI TPH Pa3lmIHOi dopMe
3aBHCHMOCTH TIEPEMEHHOTO TOKAa OT BPEMEHI.

CuHyconlaIbHBIII TIEpEMEHHBEIIT TOK. Pe3nctop, KoHIeHcarop M KaTyIlKa
MHAYKTUBHOCTI B IIEMN CUHYCOWIAJIBHOTO IIEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
PezonaHc HanpsixeHUI.

WneanwHelil TpaHcopmarop. Ilpom3BoacTBO, Mepemada M IOTpeOIeHNe
3IEKTPITUECKON SHEPTUIL.

OKOJOTMYecKNe PHICKNI IIpU IIPON3BOACTBE SIEKTposHeprim. Kynwrypa
HCTIOJIB30BAHIS BIEKTPOIHEPTUH B TTOBCEIHEBHOI JKI3HIL

TexHmgeckne ycTpolicTBa M TEXHOJIOTMUYECKNE MPOIECCHI: SIeKTPHIec KN
3BOHOK, [€HEPATOp MePEMEHHOTO TOKA, JINHHUI 3IeKTpoIepeaad.

Jlemoncmpayuu.

CBOOOIHEIE HIEKTPOMATHUTHEIE KOJIeOaHIISL.

3aBHICHMOCTE YaCTOTH CBOOOHBIX KONEOaHMIT OT NHIAYKTUBHOCTH 1 € MKOCTH
KOHTYpa.

OcCIILIOTPaMMEI 3JIEKTPOMATHUTHBIX KOJI€OaHMIL,

['eHepaTOp HE3aTYXAOINX NEKTPOMATHUTHLIX KOJIe OaHMIL.

Mopens 31eKTpPOMarHUTHOTO TEHEPATOPA.

BrIHy ke HHBIE CHHY COMJIATbHBIE KOJIEOaHIS.

Peznctop, kaTymka MHIYKTHBHOCTH M KOHAEHCATOP B IIENN IEPEMEHHOIO
TOKAa.

Pezonanc mnpm MOCIENOBATENIBPHOM COEIMHEHNHM PE3NCTOpa, KaTyIIKN
MHAYKTUBHOCTH 1 KOHJ[EHCATOPA.

Y CTpOIICTBO W MPUHIII JeHCTBIS TpaHcpopMaTopa.



Mopens MMHAN 3JIEKTPOIIepe Jau .

Vuenuueckuii sxcnepumernm, nabopamoprsie pabomaolt, nPAKMUKYM.

Wzyuenne TpaHchopmaTopa.

HccnenoBaHne IepeMEHHOIO TOKA HUepe3 IIOCIEAOBATENBHO COENVHEHHBIE
KOHZIEHCATOp, KaTyIIKy ¥ PE3NCTOP.

HaOmone Hre 311eKTpOMarHITHOTO pe30HaHca.

HccnenoBaHne padoTH NCTOYHNKOB CBETA B LIETIN IIEPEMEHHOIO TOKA.

Tema 3. Mexarnuueckue u 31eKmpoMaZHUMHbLE 80JIHDI.

MexaHnueckne BOJIHBEL, YCJIOBMSI HX paclpocTpaHeHns. llomepeduHsle u
IIPOLOJILHEIE BOJHEL. [lepmos, CKOpOCTh paclpOCTpaHEeHMs W JUIMHA BOJHEL
CBoiicTBa MeXAHIUECKIX BOJH: OTpaKeHHE, IpelIoMIeHNHe, MHTep(hEepeHIus 1
IUPPAKIII.

3Byk. CKOpocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

[ITymoBO€e 3arpsi3HEHNE OKPYIKAOIIEH CPeIbL.

OJEeKTPOMAarHATHBIE BOJIHEL. Y CIIOBHS M3IIyYEHNS 3IEKTPOMArHUTHBIX BOJH.
Branmuas opneHTaIs BEKTOPOB B AIEKTPOMATHITHO BOJIHE.

CBolicTBa  3JMEKTPOMArHNTHEIX ~ BOJNH:  OTpak€HHe,  IIPEeIOMIICHUE,
TOJIIpI3aIsL, NHTepdepeHIns 1 TUPPaKIIIsL.

[ITkanma 371eXTPOMarHUTHEIX BOJNH. [IpnMeHEeHNE 3II€KTPOMATHITHEIX BOIH B
TEXHIKE M OBITY.

I IpmHIINIIEL painocBA3N 1 TENeBUAeHNA. Pagonokanys.

ONEeKTPOMAaTrHITHOE 3aIPsA3HEeHNE OKPYXKAIOILIEN CPeIbL.

Texumueckne ycTpolicTBa M TPAKTHUECKOe IIPUMEHEHNEe. My3BbIKalIbHBIE
HMHCTPYMEHTHI, pajiap, paguoNpHIEMHIIK, TeIeBI30p, aHTeHHa, TenedoH, CBY -nieus,
YIIBTPa3ByKOBAsI JUATHOCTHKA B TEXHUKE 1 MeIIIIHE.

Jlemoncmpayuu.

OO0pa3oBaHNe U paclpoCcTpaHeHNE ITONIEPEUHBIX N PO OIBHBIX BOJH.

Komne6momeecs Teno Kak ICTOYHIK 3BYKa.

3aBHCHMOCTS JJIMHBI BOJIHEL OT 9acTOTHI KOJIeOaHNIL.

HaOmoneHne oTpaeHust 1 IPeIoMIeHIST MEXaHIIECKIIX BOJIH.

Habmogenne naTepdepeHmn 1 Aupakim MeXaHIuecKIX BOIH.

AxycTIaecKIil pe30HaHC.

CBOIICTBA yIBTPa3BYKa 1 €I0 NIPIMEHEHIE.

HaOmoneHne cBs3y IpOMKOCTH 3ByKa M BBICOTHL TOHA € aMILUINTYIOH H
9aCcTOTOI KoJie OaHuIL.

HccnenoBaHne  CBOMCTB — 3IIEKTPOMATHUTHBIX  BOJIH OTpaXEeHIE,
TpeJIOMIEHIIE, TTONSPI3aLs, UPPaKITI, HHTEPPEePeHITILL

O6HapyxeHne HHQPAKPACHOTO U YIBTPAPHOIETOBOIO I3ITyUeHUIL.

Yuenuueckuii sxcnepumernm, nabopamopmsie pabomolt, nPAKMUKYM.



H3ydeHne mapamMeTpoB 3BYKOBOI BOJIHHL.

H3yueH1e pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTRE.

Tema 4. Onmuka.

[IpssMonHEITHOE pacIpoCcTpaHeHNe CBeTa B OJHOPOIHON cpefe. JIyd cBeTa.
ToueuHLIi NICTOYHIK CBETA.

OtpaxeHne cBeTa. 3aKOHH OTpakeHHs cBeTa. llocTpoeHne mobpaxkeHnii B
ruockoM 3epkane. Ceprueckre 3epkana.

IIpenomneHne creta. 3aKOHHI MPEIOMIIEHNS CBETA. AOCOIIIOTHHII [IOKa3aTeNb
npexoMieHIsL. OTHOCHTENBHBII TTOKA3aTelb NpelloMIeHIs. 1[oCTOSIHCTBO 4acTOTH
CBETa U COOTHOIIEHNE [IINH BOJH IIPHU TEPEXO/I€ MOHOXPOMATHUECKOTO CBETA
gepes IPaHnIly paszzieia JIBYX ONTHUECKIX CPEl.

Xon mydeit B npuame. J{ucnepensa cBeta. CIIOXKHBIIT cOCTaB OEJIOTO CBETA.
[IBerT.

IlonmHOE BHYTpeHHee oTpakeHHe. [[penenpHbIl yron MOIHOTO BHYTPEHHETO
OTpaKe HIsL.

CoOmparomme § paccedBaronie JIHUH3bL ToHkass JnmuH3a. DokxycHoe
paccTOsTHMe M ONTHYecKas cIUla TOHKOH JIMH3BEL. 3aBHCHMOCTE (POKYCHOTO
PacCTOSTHIA TOHKOH CcepmIecKoil MTMH3E OT €€ reoOMeTPHH M OTHOCHTEILHOTO
TNOKa3aTeJIs ITPEeJIOMIIE HILS.

DopMmyta TOHKOH TMH3BL. Y BEJIMUEHHE, TaBa€MO€ JIMH30I1.

Xon nyda, IMpOMIEAIIEro JUH3Y IOJA MPOU3BOIBHEIM YIJIOM K €€ TIJIaBHOH
onrmueckoil ocu. IlocTpoeHne wm300pakeHMI TOYKM M OTpe3Ka IIPsIMOIl B
COOMpAIOIINX 1 PacCENBAIOIIIX JIMH3aX 1 X CHCTeMax.

Onrmyeckne Mpnoopsl. Paspernaroniast criocoOHOCTh. 171a3 Kak OIITHUeCKast
CHCTeMA.

[Ipegensl MpUMEHNMOCTH IeOMe TPIIECKOI OIITHUKIL.

Bonnoass omntuka. Wurepdepenins cBera. KorepeHTHBIE HMCTOYHUKU.
YcenoBus HaOMIOAEHUs MAKCHUMYMOB W MHHHMYMOB B HHTepdepeHITNOHHOM
KapTHHE OT [JBYX KOTEPEHTHBEIX WCTOYHUKOB. IIpHMeprl KIaccudecKnx
MHTEPPEPEHITNOHHBIX CXEM.

Hudpakimms  ceeta. JndpakimoHHass pemeéTka. Y CIOBHE HAOIIOMESHIS
INIAaBHBIX ~MAaKCUMyMOB TP IIAJEHNN MOHOXPOMAaTHYECKOTO CBETa Ha
AUPPAKIINOHHYIO PEMETKY.

[Tonmsspm3ars crera.

TexHmueckne ycTpoilcTRA M TEXHOJOTMUECKNIE IIPOIECCH: OYKH, JIYIIa,
TIepUCKOI, (poToammapaT, MHKPOCKOII, MPOEKIIMOHHBII aIllapar, IPOCBETICHHE
ONTHKM, BOJIOKOHHAS ONTHKA, TUPPaKITNOHHAS PeIETKa.

Jlemorncmpayuu.

3aKOHBI OTpaKE€HH CBETA.



Hccnenoranne mpeioMI€HIS CBETA.

HabmoaeHne rnoiaHoro BHyTpeHHETo oTpaxeHs1. Moaenb cBeTOROIA.

HccnegoBaHne Xofa CBETOBBIX IIYUKOB Uepe3 IUIOCKOIAPAIIECIBHYIO
TUTACTHHY U IIPU3MY.

HccnenoraHne CBOICTB N300 paXKeHNIT B INH3AX.

Mopenn MIKpOCKOIIa, TeIecKOIa.

HabGmoae Hrue naTepdepeHIim cBeTa.

HaomogeH1e 11BeTOB TOHKIX TLIEHOK.

HaGmoneHne 1udpakitmm cBeTa.

Wayuenne gudpakiioOHHON penETKIL

Ha6mone Hrte 1ipakIioHHOrO CIIEKTpa.

HaoOmoneHne gucnepcnn ceera.

HaOmroie Hrie nonsipi3anny CBeTa.

[IpnMeHEHNE MOIAPOUIOB JUIS M3YIEHIST MEXaHITUE CKIIX HAIIPSKE HII.

Vyenuueckuii 3xcnepumernm, nabopamopHoie pabomot, RPAKMUKYM.

H3mepeHne nmokazatelst IIPeIoOMIEHII CTEKIA.

Hccnegoranne 3aBHCHMOCTH (POKYCHOTO pacCTOSHMSA OT BelmecTBa (Ha
TIpIMepe JKIIKIX JIHH3).

Hamepenne GoKyCHOro pacCTOSHI pacceMBAONINX JITH3.

[TomydyeHne mo0pakeHNA B CUCTEME 13 TUIOCKOTO 3epKaja 1 JINH3HL

[TomydyeHne M300pakeHNA B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHe TeIeCKOITIECKIIX CHCTEM.

Habmogenne nudpakimn, mHTepdepeHITIN 1 MOIPI3aIlII CReTA.

H3ydeHne Nosipi3aliiii CBeTa, OTPakEHHOTO OT MOBEPXHOCTH AMAJIEKTPUKA.

WayueHne naTepdepeHINN 1a3epHOr0 M3TYyUEeHNS Ha JIBYX IIETISIX.

Ha6mogenne aucnepcnn.

Habmogenne 1 ncceneqoBanne AnpakiimoHHOTO CIIEKTpa.

W3mMepeHne JIINHEL CBETOBOI BOJIHEI.

[TomydueHne crexTpa M3ITydeHUs CBETOAMOMA MPH MoMoni AUGpaKIIMOHHON
PEMETKIL.

Pazaen 6. OcHOBBI crielIHAJILHONA TEOPUH OTHOCHTEJILHOCTH.

I'paHniel  TMPUMEHNMOCTH — KJIACCHYECKO  MEXAaHMKIL ITocTynaTsl
CIIEINAIBHON TEOPUHI OTHOCUTEIBEHOCTIL.

IIpocTpancTBEHHO-BpeMeHHON  nHTepBald. lIpeoOpazoBanmst  JlopeHIra.
YcnoBue mpHUMHHOCTH.  OTHOCHTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeNIeHIe
BPEMEHH 1 COKpAIeHNE JJIMHBL.

OHeprusi 1 UMIYJIbC PENSTUBICTCKON YaCTHIThL

CBs3b MACCHI C HEPTUEIN 1 NMITYJIbCOM PEISATHBUCTCKON YaCTUITH. OHEPIUS
TTOKOSI.



TexHmueckne ycTpolicTBA M TEXHOJOIMHUECKHNE IIPOIECCHI: CITyTHUKOBBIE
IIPNE MHIKHN, YCKOPUTEIH 3aPsKEHHBIX YaCTHIL

YUeHIMUIeCKNI SKCIIEPUMEHT, JTadOpaTOPHEIE pabOTEL, IIPAKTHIKYM.

OmpeneneHne HUMIYJIbCAa W DHEPIrUN  PEISTUBUCTCKUX dYacTHI]  (I10
dboTorpadusM TpeKOB 3apsKEHHBIX YACTUI] B MATHITHOM I10JIE ).

Pazaen 7. KBanroBasi ¢pu3uka.

Tema 1. KopnyckynapHo-680aHo80il Oyaius3m.

PaBHOBECHOE TEIUIOBOE HM3IyueHHe (I3IydeHne abCOIIOTHO UEPHOTO Telna).
3akoH cMeeHns Buna. ['nnoresa [InaHka o xBaHTax.

@DOTOHHL. DHEPrus U NMITYJIbC (POTOHA.

Doroaddext. Oneitel A. I'. CrometoBa. 3akoHE poToadpderTta. YpaBHeHIE
Oitamreiina ns1 poroaddekra. «KpacHas rparmia» ¢porosdpdekra.

JlaBneHnme cBeta (B YACTHOCTH, JaBIEHIE CBeTa Ha aOCONEOTHO
TIOTJIOINAIOIIYI0 M a0COTIOTHO OTpakaloInylo IoBepxHOCTEH). OmbiTel II. H.
JleGenena.

BonnoBrie cBoiicTBa wactuil. Bonue! ge Bpoivia. J{nnHa BoiaHEL ¢ bpoitns n
pa3sMepsl 00JacT! JOKAIM3allMM [BIDKyIeiics dYacThuibl. KopmyckyIspHo-
BOJTHOBOIT Tyanmm. J[mdpakIfis 37eKTpPOHOB Ha KpHCTaIax.

Crermdnka m3mepeHnii B Mukpomupe. COOTHOIMEHMs HeOoNpeaelé HHOCTe
['eizenOepra.

TexHmaeckne ycTpolicTBa M TEXHOJIOIMHUECKHE IIPOIECCHI: CIIEKTPOMETP,
¢doTosnemeHT, (HOTOAATUMK, TYHHENBHEII MHKPOCKOII, COIHeYHass Oarapes,
CBETOMON.

Jemorncmpayuu.

DortosddexT Ha YCTAHOBKE ¢ IIMHKOBOIT IIACTHHOI!.

HccnegoraHne 3aK0HOB BHemHero (poToaddexTa.

HccnemoBaHne  3aBICIMOCTHL  COINPOTHBIEHNS  IONYIPOBOJHIKOB — OT
OCBEIIEHHOCTIL

CBETONOL.

ConHeuHas 6arapesi.

Yuenuueckuii s3xcnepumenm, nabopamopHsie padbomsl, nPAKMUKYM.

HccnemoBanne GpoTope3ncTopa.

Wamepenne noctostHHON [lmaHKa Ha ocHOBE nccnenoBanns GoToaddexTa.

Hccnenoanne 3aBUCHMOCTH CHIIBI TOKA Y€Pe3 CBETOMNOJ OT HATIPSIAKE HIIA.

Tema 2. Qusuka amoma.

ONBITEL 0 NCCIENOBAHMIO CTpPOEHNsA aToMma. [[maHeTapHas Moens aToMa
Pesepdopma.

[loctymnars Bopa. M3nyduenne u morsomenne (OTOHOB MPH MEPEXoe aToMa
C OITHOTO YPOBHS SHEPTUN HA JIPYTOIL.



Bupel criekTpoB. CrieKTp ypOBHEN HEPT UM aTOMa BOJIOPOAA.

CIIOHTaHHO€ U BEIHY K€ HHOE M3IIyUueHNe cBeTa. JIazep.

TexHmueckne ycTpoIicTBa U TEXHOJIOTHMUECKNE IIPOLIECCHl: CIIEKTPaJIbHEIN
aHaNN3 (CIeKTPOCKOM), 1a3ep, KBAHTOBLIIT KOMITBIOTEP.

Jlemoncmpayuu.

Mopens omnbiTa Pezepdopaa.

HabmoneHne nHeiuaThIX CIIEKTPOB.

Y CTpOICTBO 1 JelICTBUE CUETUMKA NOHN3NPYIOIIIX YACTHII.

OrnpeneneHne AIIHEL BOJIHEI TA3€PHOTO M3ITYYe HISL.

Yuenuueckuii s3xcnepumenm, nabopamopHsie padbomsl, nPAKMUKYM.

HabmoaeHne mTnHeiuaToro cuekrpa.

HccnenoBaHne crexTpa pa3pekeHHOTO aTOMApHOTO BOJOPOAAa M M3MEPEHNE
NocTosTHHON Pun6epra.

Tema 3. Quzuka amommnozo 20pa u 31eMeHMAPHbLIX YA CMUY,

Hyxnonnas momens smapa ['eiizenGepra—KBanenko. 3apsm sgpa. MaccoBoe
qucIo siapa. M30TomsL

PagnoaktnmBHOCTE. Anbda-pacman. ONeKTPOHHBEI ¢ IO3UTPOHHEBIN OeTa-
pacmaz. ['aMMa- m3nydeHne.

3aKOH paJMOaKTUBHOTO pachaja. PalnoakTMBHBIE WM30TONBEl B IIPUPOJE.
CBONCTBAa HMOHIBHPYIOMIETO M3IYYEHNSA. BINsgHNE paJlloakTHBHOCTH Ha JKUBBIE
opraHmMel. EctecTBeHHBIIT poH m3mydeHns. J[o3nmMeTprs.

OHePriLi CBI31 HYKIOHOB B AApe. SaepHble cIUIH. J{epekT Macchl sampa.

Anepnrle peakunn. Jenenne u cuHTes saaep. AnepHeie peakToprl. [Ipodiemel
YHOPABISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OKOJOTMUECKHE aCTEeKTHl Pa3BUTHSA
ANEPHOI YHEPTETHKIL.

MeTobI peTucTpaIii 1 UCCIIeI0BAHISA 3JIe MEHTAPHBIX YaCTHII

ODyHIaMeHTallbHbIE B3aNMOAEHCTBIA. bBapHOHBE, ME30HH U JIENTOHEL
IIpencraBneHne o CtaHgapTHOI Moenil. KBapK-ITIFOOHHAS! MOJENb aJPOHOB.

@dmnka 3a npexenamyn CTaHmapTHON Mopenn. TéMHas maTepust U TEMHas
SHEPIVSL

EnmacTBO im3mmaeckoii KapTHHEL MIpa.

TexHmmaeckne ycTpoiicTBa 1 TEXHOIOTIYECKNE TPOIIECCH: JTO3MMETP, KaMepa
BuibcoHa, sOEpHBINT peakTop, TEPMOSIEPHHINI peakTop, aTOMHas Oomoa,
MarHUTHO-pPe30HaHC Has ToMOTrpadis.

Yuenuueckuii sxcnepumenm, nabopamoprivie pabomol, nPAKMUKYM.

HccnegoraHne TpeKOB 9acTHII (110 TOTOBEIM (hoTorpadpisim).

HccnemoBaHne painoakTHBHOTO (hOHA ¢ NCIIOIL30BAaHIEM JIO3NMETPA.

H3ydeHnne nornomieHNnA OeTa-9acTUI] ATFOMIHIEM.

Pazaen 8. DiieMeHTbI acCTPOHOMHUH H acTPOGHIHKH.



OTansl pa3BUTHA acTpoHOMUM. [[puKIaiHOe 1 MIPOBO33pEHUIECKOE 3HAUCHNE
acTpoHOMHHN. [IpHMMEHHMOCTL 3aKOHOB (M3NKH AN OOBACHEHILT IIPUPOIEI
KOCMITIECKIIX OOLEKTOR.

MeTonbl  acTpOHOMHUECKNX HcclefoBanmil. CoBpeMEHHBIE ONTHUYECKHE
TEJIECKOIIBI, PaJIOTENEeCKOIILI, BHeaTMOC(epHast aCTPOHOMIISL.

Bupn 3BézgHoro HeGa. Co3Be3dus, SpKHe 3BE3LI, ITUIAHETHl, IX BHIIMOE
IIBIDKEHIIE.

Congeunas crcTeMa.

Comnnite. ConHeuHass akTUBHOCTh. McTouHNK sHeprun CoIHIa U 3BE3].

3BE3IBI, X OCHOBHBIE XapaKTEPUCTUKN. J[Marpamma «CIieKTpalbHEBII KIacc —
CBETHMOCTEY. 3BE3ALI TTABHOI IOCIENOBATEIbLHOCTH. 3aBICIMOCTL «Macca —
CBETHMOCTBY» IS 3BE3]l TIJIABHON IIOCIENOBATENIFHOCTI. BHYTpEHHEE CTPOECHUE
3BEé3/1. COBpEMEHHEIE IMPEJCTABIECHNA O IMPONCXOKIEHUN 1 3Boonnn CoJHIa 1
3BE31. OTalbl JKI3HH 3BE3]I.

Mneunsiii IIyte — Hama ['amaktuka. Ilomoxenme m nBIokeHne CoJHIIA B
['anaxtuke. Tumnel rarakTuk. PagnoramakTnkn n xBazapbl. YEpHEIE ALIPH B Aapax
TraJTaKTIIK.

Bceenennas. Pacimmpenne Beenennoin. 3akon Xa06ma. Pa3beranne ramakTHK.
Teopnsa Bonwimoro B3preiBa. PennkToBoe M3IydeHNE.

MacmrrabHas cTpykTypa BeeneHHoil. MeTaramakTHka.

Hepeménnrie mpoOaemMbl acTpOHOMMUIL

Vuenuveckue nabnrooerus.

Habmonenns 3Bé3gHoro Heba HEBOOPYKEHHBIM ITIa30M C HCIIONB30BaHNEM
KOMITLEOTEPHBIX TIPIUIOKEHMIT IS ONpeAelIeHI TTOJIOXKEHNS] HeOeCHBIX 00BEKTOB
HA KOHKPETHYIO JaTy: OCHOBHBIE CO3Be3[qUs1 CeBEpHOro MONYyIApHus U SPKUE
3BER/HI.

HabGmomennss B Teneckon JIyHBI, IDIaHET, TYMaHHOCTEl U 3BE3JIHBIX
CKOILIE HUIL

DuzuyecKuil NPaKTHKYM.

CrocoObl m3MepeHnst (PHU3MIecKNX BeINUNH ¢ UCTIOIL30BAHIEM aHAJIOTOBBIX
1 IN(POBEIX M3MEPHUTEILHEIX TIPUOOPOR M KOMITLIOTEPHEIX JATUNKOBBIX CHCTEM.
AOBGCOTIOTHBIE W OTHOCHUTEIBHEIE TIOTPENTHOCTHI M3MEPEHNIT (PM3ITIECKIIX BETIMUNH.
OneHKa [PaHNUI] ITOTPENTHOCTEIN.

IIpoReaeHNE KOCBEHHBRIX M3MEPEHMII, HCCIIENOBAHMII  3aBHCHMOCTEN
(dbM3MgecKnX BeJINYNH, IIPOBEpKa IIPeAIOKEHHEIX IHIOTe3 (BEIOOp M3 padoT,
OIMCAHHBEIX B  TEMAaTHUYECKNX  pazlenax «YUEHHIECKNH  SKCIIEPUMEHT,
1abopaTopHEIe pabOTHI, MPAKTIKY M ).

O6o01aol1ee TIOBTOPeHHE.



O6o01meHne 1 cucTeMaTH3aIlA COlePKaHIA pa3eloB Kypca «Mexanmkay,
«MonexynapHas Gm3NKa 1 TEpMOANHAMUKAY, « ONeKTpoANHaMIKay, «KonebaHma
I BONIHBI», «OCHOBBI CIIELNATBHON TEOPMN OTHOCHTEIBHOCTI», «KBaHTOBas
dm3ukay, « 9I1eMeHThl ACTPOHOMUI U ACTPOPIINKIL» .

Pons ¢m3nkn m acTpoHOMHM B 5KOHOMHMYECKOI, TEeXHOIOTMYECKOIl,
COIMATBHOII M ATHYECKOI c(pepax JesTeNbHOCTI YeI0BeKa, POJIb 1 MECTO (PpUBUKH
11 ACTPOHOMMH B COBPEMEHHOII HayuHOI KapTIHEe MHpa, 3Ha4eHNe OINCATeIbHOIL,
CHCTEMATIRUPYIONIEl,  OOBSCHUTENBHON M MPOTHOCTHUECKOI  (pyHKIIMI
¢du3meckoil Teopun, poik (pU3Hdeckoil TeOpHH B (GOpMIIPOBAHNN MIpeICTaBIEHIIT
0 (pm3mueckoil kapTHHEe MHpa, MECTO (PI3IUECKON KapTUHBEL MHpa B OOIIEM pSIy
COBPEMEHHBIX €CTeCTBEHHO-HAYUHBIX ITPEJICTABIEHNII O TIPUPOJIE.

MexnpeameTHble CBSI3H.

Wzyuenne kypca ¢mukn yrooyoméHHoro ypoBHs B 11 kmacce
OCYIIECTBILIETCS C YIETOM COMNEPHKATENBHBIX MEXKIIPEAMETHBIX CBS3EI C KypcaMH
MaTE€MATHKN, GHOTOTHUIH, XUMITH, Te0rpa(il 1 TEXHOIO L

Mescnpeomemmoie noHamua, céA3aribvle C U3YHEHUEM Men 0006 HAYUHO20
HO3HAHUA: SBIEHNE, HAYUHBIT (QakT, rmmoTesa, GU3MUeckasl BENITIHHA, 3aKOH,
TEOpNs, HAOIIONEHNE, SKCIEPUMEHT, MOAENNPOBAHNE, MOJENb, W3MEPEHNE,
TIOTPEITHOCTH M3MEPEHNIA, M3MepHUTeIbHbIE TPUOOPEL, M poBast 1abopaTopust.

Mamemamuka: pelleHNe CHCTEMbl YpaBHEHMI. |pHIOHOMETPHMYECKHNE
dyHKI: CUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPIUIECKOE
TOXIECTBO. BEKTOpHl 1 MX TMpOEKIUNI Ha OCH KOOPAMHAT, CIIOXKEHIE BEKTOPOB.
IIpomzBonHble »MeMeHTapHBIX (yHKINIL [Ipm3Haky momgodIl TpeyrolbHIKOB,
olpeielIe HUe IUIOMAAN ITIOCKIX (GUryp 1 0OBEMA TelL.

Buonocuna: »nexTpuueckue sIBIEHNSA B JKMBOH IIpHpoje, KoledaTelbHble
IOBIDKEHNSI B JKHBOIl IIpHpoOAEe, OSKOJIOIMYecKHe PHUCKH IIpH  IIPON3BOJCTRBE
BIEKTPOHEPINH,  AIEKTPOMArHUTHOE  3arpsi3HEHHe  OKPYJKaloIlleil  cpelsl,
YJIBTPa3ByKOBasl AMArHOCTHKA B MEIWINHE, OIITHYECKNE SBIEHNS B JKHMBOII
IIPHPOJIE.

Xumua: CTpoeHNne aTOMOB I MOJIEKYJI, KpHCTAJUINYeCKasi CTPYKTypa TBEPIBIX

TCII, MCXaHN3MEL 06p830BaHH§I KpHCTEUI.]IH‘ICCKOfI pCHléTKH, CHGKI‘pEIJ'IBHBIﬁ

AHAII3.

I'eocpagpua: marHUTHBIE TOMIOCAa 3eMIN, 3al€Xd MATHUTHBIX DY/,
dboTochEMKa 3eMHOIT MOBEpXHOCTH, ceiicmorpad.

Texnonocua: TIpUMEHEHNE TIOCTOSHHBIX MATHUTOB, 3JIEKTPOMATHUTOB,
AIEeKTPOJIBUTaTeIb SIKOOH, TeHepaTop MEpPEeMEHHOIO ToKa, MHAYKITMOHHAs I€Ub,
JMHNN 3NEKTpoIepenad, 3IeKTPOBUraTelIhb, pajiap, pajuonpHEMHIK, TEIEBU30D,

aHTeHHa, TeiredoH, CBY-meds, yIbTpa3ByKoBas [AHATHOCTHKA B TEXHHKE,



HpOGKLIHOHHBIﬁ arirrapar, BOJIOKOHHAA OIITHKA, COJTHCIHAA 6aTapeﬂ, CIIYTHHNKOBEIC
HpHéMHHKH, AOCPHAA SHEPICTHKA 11 SKOJIOTHICCKIIC aCIICKTEI €€ Pa3BUTIIA



IVIAHUPYEMBIE PE3YJIETATEI OCBOEHU A ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEHHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHEIE
PE3VJIETATEL

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHIS yueOHOro mpenmera «Dmiukay
JOJIKHEL OTPa’kaTh TOTOBHOCTH 1 CIIOCOOHOCTH O0YHUAIOIIIXCSI Py KOBOICTROBATECS
c(hopMHpOBAHHOIT BHYTpPEHHEN IO3MLNEN JIIYHOCTH, CHCTEMOIl IIEHHOCTHBIX
OpMEHTAINII, TO3UTHBHEIX BHYTPEHHNX YOEKIEHUI, COOTBETCTBYIOIINX
TPaIULNOHHKIM IIEHHOCTSM POCCHIICKOTO OOIMEeCTBa, pacHIMpPeHNe JKI3HEHHOIO
OIBITa 1 ONBITA [AEATENLHOCTH B IIPOIECCE peaTN3alliil OCHOBHBEIX HAIIpaBJIeHMI
BOCHUTATEILHOII AEATENBHOCTH, B TOM YHCIIE B YACTH:

rpakIaHCKOr0 BOCIIMTAHHA:

o chopMHpPOBAaHHOCTh  IpaKIaHCKOIl mo3mrmn  obydaromerocs  Kak
aKTHBHOT'O 1 OTBETCTBEHHOTI'O WJIeHa POCCHIICKOTO OOIIECTRA,

o IMPHUHATHE TPATULNOHHBIX OOINEUYENIOBEUECKIX IyMAaHNCTHUECKIX U
e MOKpPaTM4eCKIX LIEHHOCTEIT,

e TOTOBHOCTBH BECTH COBMECTHYIO J€ATEIBHOCTE B NHTEPECAX IPakKIaHCKOIO
obmecTBa, y4acTBOBaTb B CaMOYIIpaBIEHHMH B  OO0pa3zoBaTeIbHON
OpraHM3aIlNL,

e YMEHHE B3alMOAEIICTBOBaTh C  COIMAIBHBIMM  MHCTUTyTaMH B
COOTBETCTBHI ¢ X (QYHKISIMU I HA3HAUEHIEM,

e TOTOBHOCTH K I'yYMaHUTApPHOI 1 BOIOHTEPCKOI AeATEIEHOCTH.

HATPHOTHYECKOT0 BOCMHTAHHSA:

¢ CcpOpPMHPOBAHHOCTL  POCCHIICKOH  TpaxJaHCKONl  HAEHTIYIHOCTH,
HaTPHUOTH3MA,

e IIEHHOCTHOE OTHOIIEHNE K TOCYAapCTBEHHLIM CHMBOJIAM, IOCTIDKEHILIM
POCCHIICKIIX YUE€HBIX B 00IACTH (PII3UKN 11 TEXHHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

o CcpOpMIPOBAHHOCTL HPABCTBEHHOTO CO3HAHNS, STHUECKOTO MTOBEIEHILT,

e CIOCOOHOCTH OLIEHMBAaTh CHUTYalFO U IMPHHIMATE OCO3HAHHBIE PEIICHIL,
OPHEHTHPYSCh HA MOpPAIbHO-HPABCTBEHHHIE HOPMHI M IIEHHOCTH, B TOM
YICIIE B IESATEIBHOCTH YIEHOTO;

e OCO3HAHMNE JIIYHOI'O BKIAJa B TIOCTPOEHIE YCTOINYNBOIO Oy Iy IIETO.

ICTETHYECKOr0 BOCIIHTAHUSA:

e SCTETHYECKOE OTHONIEHHE K MHpY, BKIIOYas 53CTETHKY HAyYHOIO

TBOPYECTRA, MPHUCYIIEro prn3nieckoil HayKe.
TPYAOBOr0 BOCIIUTAHUA:



HMHTEpEC K pazINIHBIM cdepaM MpodecCHOHATBHON IeATETFHOCTH, B TOM
YICIE CBS3aHHBIM C (IBHUKOH §  TEXHHKOH, YMEHHE COBEpIIATh
OCO3HAHHEII BEIOOp OymyIeii mpodeccnn 1 peaaTn3oBEBATE COOCTBEHHEIE
’KII3HEHHBIE TUIAHBI,

TOTOBHOCThL M CIIOCOOHOCTH K OOpAa30BaHMIO U CaMOOOPA3OBaHUIIO B
obmacTu pM3NKN HAa MPOTSKEHNHN BCEell KI3HIL.

IKOJIOHIECKOro BOCIIMTAHHNA

cpOpMIIPOBAHHOCTH SKOJIOTMUECKON KYJIBTYpH, OCO3HAHHE ITI0OATBLHOTO
XapakTepa 3KOJOTMUeCKIX MPOOIIeM,

IUIAHUPOBAHNE I OCYIIECTBIEHNE AEIICTBUII B OKpyXKaromeill cpele Ha
OCHOBE 3HaHMS I1eJell yCTOIMUNBOTO pa3BUTI YEIOBEUECTBRA,

pacInpeHNe ONBITa JeATENBHOCTH SKOJIOTMUECKOIl HAIPABIEHHOCTH Ha
OCHOBE NMEIOINIXCsI 3HAHNIT 1o (pinke.

HEHHOCTH HAYYHOI'O IMO3HAHUA:

cpOopMIIPOBAHHOCTE MIPOBO33PEHIS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PI3HUECKOI HAYKIT,

OCO3HAHNE IIEHHOCTH HAYYHOIl MesTeNbHOCTU, TOTOBHOCTh B IIPOIIECCE
M3yUeHNs1 (IBUKH  OCYIIEeCTBIATh IPOEKTHYID M HCCIEIOBATENBCKYIO
NEeATETLHOCTh UHNBUIYAILHO 1 B IPYTIIIE.

METAIIPEIMETHDBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIe YHHBEpPCAJIbHBIE YUeOHbIe Aeiic TBHSA
Bba3soBble Jlornueckue AeiicTBUA:

CAMOCTOSITENILHO  (POPMYJIHPOBAaTH N aKTyalH3HpOBATh  IMpoOleMmy,
paccMaTpHBaTh €€ BCECTOPOHHE,

OINpeNEeNsATh LeNN JeATeIbHOCTH, 3a[aBaTh MapaMeTphl M KPUTEPHH MX
IOCTIDKE HIS,

BBISIBIISITE  3aKOHOMEPHOCTH M TPOTHROPEUNS B  paccMaTPHUBAEMBIX
(pr3IIecKnX SBIEHMSIX,

pa3pabaThIBATh IUIAH PeIIeHI POOIeMEL ¢ YIETOM aHAIN3a NMEIOIIIIXCS
MaTepUalbHBEIX 1 HEMATEPHUAIILHBIX PECYPCOB;

BHOCHTE KOPPEKTHMBHI B JI€ATENBHOCTh, OIICHHBATb COOTBETCTBHE
PE3yILTATOB LENSAM, OLIEHNBATh PUCKH MTOCTIEACTBHUIT [1€ATE ILHOCTH,
KOOPAMHUPOBAaTh 1 BHIIONHATE paboTy B YCIOBMSIX PealbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHIPOBAHHOTO B3alIMOZEIICTRIL,

pa3BNBATh KpeaTHBHOE MBINIIEHIE MIPH PEIIEHIN KI3HEHHBIX IIPOOIeM.

ba3soBbIie HCCJIEJ0BaATE/IBCKHE ﬂeﬁCTBHﬂZ

BIA/IETh HAyUHOI TEPMHHOIOTNEN, KIIIOUEBBIMI TTOHATHSAMI 1 METO/aMU
¢r3IrIecKoil Hay K,



BIaJeTh  HAaBRIKAMH  yUeOHO-HCCIEIOBATENbCKOM M IPOEKTHOIM
IOeATeIbHOCTH B 00NacTH (IBUKH, CHOCOOHOCTHIO I TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOOB peLIeHIII 3afad  (PI3IIEecKOro
coiep:KaHIsL, MPIMEHEe HITO PazIITIHEIX METOIOB TIO3HAHILT,

BIaJeTh BHAAMI JEATeNbHOCTH [0 MOJIYYeHIIO HOBOTO 3HAHIL, €ro
HHTEPIIPETAINII, IIpe0OpazoBaHIIO I MPIMEHEHIIO B PA3IITIHEIX YueOHBIX
CUTYaIISIX, B TOM UHCIe TIPHU CO3MaHNN Y4eOHBIX MPOEKTOB B OOIACTH
bk,

BHISIBIISITL IPIUNHHO-CIIEACTBEHHEIE CBS3M U aKTyalN3UpOBaTh 3a/1auy,
BHIIBUTATh TUIOTE3y €€ peIIeHI, HaXOAWTb AapryMeHTHl I
JI0Ka3aTeNhCTBA CBONX YTBEPKACHINA, 3aaBaTh MapaMeTpH M KpUTEpUN
peIeHIIS,

aHATI3MPOBATh MOJyUeHHBIE B XOJ€ pEUISHII 3aJaull pPe3ylbTaThl,
KPUTHYECKH OI[EHNBAThH MX JJOCTOBEPHOCTH, IMPOTHORNPOBATH I3MEHEHIE B
HOBBIX YCIIOBIIX,

cTaBUTh U GOpPMyNIHpPOBaTh COOCTBEHHBIE 3aflaull B 00pa30BaTEIBbHOIN
IEeSTETBHOCTH, B TOM YHCIIE TIPU M3YUeHIH (BIBNKH,

IaBaTh OIIEHKY HOBBIM CHTYAIILIM, OIIEHNBATH MIPHOOPETEHHBII OTIHIT,
YMeTh IIEPEeHOCHTh 3HAHMA MO ¢U3NKe B TMPAaKTHIECKyI0 0ONacTh
JKIT3HEAESITEIBbHOCTIL,

YMeTh HHTETPHPOBATH 3HAHIST I3 Pa3HBIX MPEMETHBIX 00nacTeit;
BLIIBUTATh HOBBIE HEIL, IIPeANaraTh OpHIMHAILHEIE IIOAXOIE 1 PeIIeHI,
CTAaBHTL IIPOOIEe MBI 11 3a4aUM, JOMYCKAIOMNE albTepHATHBHEIE PEIIeHILL.

Pa6ora ¢ ungopmanmeii:

BIIQ/IETh HABHIKAMU TONyueHIsT MHQOpMAITNN (U3NMUECKOTO COJIEPKAHUS
I3 NCTOYHMKOB PAa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYMIECTBISATEH IIONCK,
aHANIN3, CHCTEMATM3AITMIO M MHTEPHPETAIIO MH(QOPMAITNN PazINIHBIX
BIJIOB 1 (pOpPM Mpe ICTaBICHIS,

OIIEHNBATH IOCTOBEPHOCTH MH(POPMAITNT,

HCIIONB30BAaTh CPeJICTBa WMHQPOPMAIMOHHEIX M KOMMYHHKaITMOHHBIX
TEXHONIOTHII B  pEMIEHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBEIX U
OpPraHM3alMOHHEIX 33/lau C COOMOJIeHNEeM TpeOOBaHMII 3PTrOHOMUKI,
TEXHUKH O€30MacHOCTH, TUTHEHHI, pecypcocOepeKeHns, MPaBOBHIX U
STHUECKIX HOpM, HOpM HH()OPMAITIIOHHO 6e30I1ac HOCTIL,

CO3/1aBaTh TEKCTHl (PIBMUECKOTO COAEpKaHNA B Pa’MMIHBEIX popmarax c
YIETOM Ha3HaueHHsA WHQOpMAIM M IIeleBONl ayJIUTOpHN, BHIOMpas
ONTHMANBHYIO (POPMY MPEACTABICHIA 1 BH3YaTN3aITHIL

KOMMyHHKaTHBHble YHHBepPCAJIbHbIC y‘leﬁﬂble ﬂ%ﬁCTBHH!



OCYHIECTBIATE OOIIEHHE Ha YypokaX MUK MU BO BHEYPOYHOI
LeATEIbHOCTI,

pacrio3HaBaTh IIPEAIIOCHUIKI KOH(INKTHEIX CHTyallnii H CMATYaTh
KOH(JINKTHL,

Pa3BEPHYTO M JIOTMUHO M3JIaraTh CBOIO TOYKY 3PEHNS C JCIIOIB30BaHNEM
SI3BLIKOBBIX CPEJICTB,

IIOHNMAaTb M NCIIONB30BAaTh  IIPEMMyIIecTBa  KOMAaHIHOH U
VNHIVBUAYAILHON paboTHI,

BHIOMPATh TEMATHKy M METOABl COBMECTHBIX NEIICTBINI C y4ETOM OOINIX
MHTEPECOB 1 BOZMOXKHOCTEI KaX/I0I0 WIeHa KOJUIEKTIRA,

IIPUHNMATL 1€ COBMECTHON [ESITENIBHOCTH, OpPraHM3OBLIBAaThL U
KOOPAVHNPOBAaTh JENCTBUA II0 €€ OCTIDKEHHMIO: COCTaBISATH IUIAH
NECTBUIL, PaCIPENENATh PO C YUETOM MHEHNI YUaCTHIKOB, OOCYXKOATh
PE3YIBTATEL COBMECTHOM pabOTHL,

OLIEHVMBAaTh KaueCTBO CBOEro BKJA[a M KaKIOTO YYacTHHKA KOMAHIBl B
oO0muii pe3yabTar I0 pazpadoTaHHBIM KPHUTEPIM,

IpefjaraTb HOBBIE IIPOEKTHl, OLEHNBATh HIEN C IIO3MINHA HOBWM3HHI,
OPNIMHAIBHOCTH, IIPAKTIUECKON 3HAYNIMOCTH,

OCYIIECTBIATh IIO3UTMBHOE CTpPAaTEIMUYECKOe IIOBEAECHNE B Pa3JINMYHBEIX
CUTyalllsIX,  IIPOSIBIATH  TBOPYECTBO M BooOpaxeHme,  OBITh
MHUIATIB HBIM.

PeryinTuBHBIe YHHBepcaIbHbIe YUeOHbIe JelcTBHSA
Camoopranmuszanus:

CaMOCTOSTENIFHO ~ OCYIECTBIATH  IIO3HABATENIBHYIO JESTENBHOCTH B
obmactn UANKH M ACTPOHOMHI, BBISBISTH MPOONEMBI, CTaBUThL U
(popMyTHpOBAaTH COOCTBEHHEIE 3a/]all,

CaMOCTOSITEIILHO COCTAaBIISATH IUIAH PEIIeHNs PacU€THBIX N KaueCTBEHHEBIX
3a/1ad, IUIAH BHITIONIHEHNS IPAKTHUYECKON pabOTHl ¢ YUETOM HMMEIOIIIIXCS
PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN 1 TIPEIIOUTE HIT,

JIaBaTh OLIEHKY HOBEIM CHTYaLIIsIM,

pacHmpsATh paMKNM  y4eOHOro IIpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEATIOU TEHUIA,

JeJIaTh OCO3HAaHHBII BEIOOp, apIyMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIIEHIE,

OLIEHVBATh IIPHOOPETEHHEIN OIIBIT,

CIIocoGCTBOBATh (DOPMHUPOBAHIIO M IPOSIBICHMIO SPYIUIII B 00IacTH
(I3nKN, MOCTOSIHHO TOBHIMIATH CBOI 06pa3OBAaTENbHBIIT U KyJIbTYpPHBII
YPOBEHE.

CﬂMOKOHTpOﬂb, 3MOI_[HOHa.J'leblﬁ HHTEJIJIEKT:



JIaBaTh OIIEHKY HOBBIM CHTYaIllsIM, BHOCUTH KOPPEKTUBEI B JIETEIBHOCTD,
OLIEHNIBATh COOTBETCTBIE PE3YILTATOB IIEIISIM,

BIaJeTh HaBBIKAMM I[IO3HABaTENBHOII pedrekcun KaK  OCO3HAHNS
COBEpPIIAeMBIX JeMCTBUII I MBICIIUTEILHBIX IIPOIIECCOB, UX PE3YyJIbTATOB U
OCHOBAHMIT,

HCTIONIL30BaTh NpUEMBL peduiekcun Ans OIEHKNU CHTYyaIuy, BhIOOpa
BEPHOTO pEeIIeHNS,

YMETh OIIEHMBATh PUCKH M CBOEBPEMEHHO NPUHUMATH PEIIEHMS II0 MX
CHITKEHIIO,

IIPUHIMATh MOTHBHI M apIryMEHTHI JIPYTHMX IIPH aHAIN3E Pe3yIbTaTOB
JeITeTLHOCTI,

IIPUHNMATH ce0sl, TOHIMAs CBOU HEJIOCTATKN 1 JOCTOMHCTRA,

IIPUHIMATh MOTHMBHI M apIryMEHTHl APYIMX IIPH aHAIN3E Pe3yIbTaTOB
JeITeTbHOCTH,

IIPH3HABATEL CBOE IIPABO M MPaBO JPYTUX HA OMITHOKIL

B mporiecce QOCTIDKEHNA NIMYHOCTHBIX PE3YJILTATOB OCBOEHMS MPOTPAMMBI T10
dm3uke 1A YpOBHA cpedHero o0mero o0pa3zoBaHMA Y OOyHaIOIINXCS

COBEPIIIEHCTBY ETCS SMOINOHATLHBIN WHTEJLIEKT, TIpEATIOIaT Al
c(hOpMHIPOBAHHOCTH:

CaMOCO3HAHIS,  BKIIOYAIONIET0  CIIOCOOHOCTH  MOHHMMATh  CBOE
SMOINOHAIBHOE COCTOSIHAE, BHIETH HATIPABIIEHUS Pa3BUTHs COOCTBEHHOM
SMOIINOHANBHOM cheprl, OBLITh YBEPEHHLIM B cebe,

CaMOpEryINPOBaHIs, BKIIOUAIOIET0 CAaMOKOHTPONb, YMEHNE IPUHIMATD
OTBETCTBEHHOCTh 3a CBOE IIOBE/eHNE, CIIOCOOHOCThH AIalTHPOBATLCA K
SMOIMOHANIBHBIM M3MEHEHUSIM U TIPOSBISTh THOKOCTh, OBITH OTKPHITHIM
HOBOMY,

BHYTpEHHel MOTUBAITNH, BKIIOUAIONIEil cTpeMiIeHIe K JOCTIDKEHHIO 11eIH
I yCIexXy, ONTUMM3M, UHUITHATUBHOCTh, YMEHNE JIefiCTBOBATh, NCXOMAS 13
CBOMX BO3MOKHOCTEIA,

SMIIATUM, BKIIOYAIONIEl  CIOCOOHOCTh TOHUMATH  3MOIMOHAILHOE
COCTOSIHME JIPYTUX, VYUTHIBATH €ro IPHU OCYIIECTBICHUN OOIIEHIS,
CIIOCOOHOCTH K COUYBCTBUIO U COTIEPEIKMBAHNIIO,

COIMAJIBHBIX  HABHIKOB, BKIIOUAIONINX CIIOCOOHOCTH  BBICTPAMBATH
OTHONIEHUSI € JPYyTUMHI JTIOABMM, 3a00TUTHCS, MPOSBIATh HHTEpPEC U
pazpemaTh KOH(QINKTHL.

ITPEIMETHEBIE PE3YJIBTATEI



K xoniy oOyuenmsa B 10 kKaacce TipeAMETHBIE PE3yJbTaThl Ha YTIIyOIE€HHOM
YPOBHE AOJKHEI OTPakaTh cOPMHPOBAHHOCTh Y OOYUAIOIIIXCS Y MEHMI:

IIOHNMATh Poib (GIBUKI B SKOHOMIMMECKOI, TEXHOJIOTHYECKOI,
SKOJIOTMYECKO, coImaibHOil u  sTideckoil  cdepax 1edTeIbHOCTH
YeJIOBeKa, POk 1 MecTO (PH3MKU B COBPEMEHHOIT HAayUHOI KapTUHEe MUpAa,
3HAUEHHNE OINCATENIbHOI, CHCTeMATIBUPYIONell, OOBSICHUTENBHON U
NporHocTideckoil  yHKIMI  Qu3mgeckoil Teopun —  MEXaHUKI,
MOJIEKYJLIpHOIT (UMK 1 TEPMOJMHAMUKHU, POIbh (PI3MUECKO Teopnun B
dbopmupoBaHNN MpeICTaRNeHMIT 0 (PU3HUECKOil KapTIUHE MIPA,

pazmmuaTh YCJIOBMSI NPUMEHHMMOCTH Mojeneil ¢u3mdecknx Ten u
TIPOIECCOB  (SBJIEHMIT): WMHEPITMANBHASL CHCTeMa OTCUETa, abCOJIIOTHO
TBEPIOE TEJNO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBIIKEHIE,
CBOOOIHOE TajieHNe, abCOMIOTHO YHpyras jaedopMariis, aOCOJIFOTHO
YIpyroe 1 abCONIOTHO HEYIIPYTO€ CTONIKHOBEHIS, MOAEIIN ra3a, KUIKOCTH
1 TBEpIoro (KpHCTaUIMUECKOro) Tejla, MASaTbHEIN a3, TOUeUHLII 3apsi,
OJTHOPOJHOE 3JIEKTPHIECKOE T0JIE;,

pa3mmaTh YCIOBMsS (TpaHMIBI, OOJTACTH) NMPUMEHNMOCTH (HI3MISCKIX
3aKOHOB, ITOHNMATh BCEOOIIIT XapakTep (yHAaMEHTAIbHBEIX 3aKOHOB H
OTPaHMYEHHOCTH MCIIOIb30BAHI YaCTHBIX 3aKOHOB,

AHANIN3UPOBATh M OOBSACHATH MEXAHMUYECKHIE TMPOMECChl M SBJICHI,
HCTIONB3YsI OCHOBHEIE TTOJIOJKEHIS I 3aKOHBI MEXaHHKH (OTHOCHTENIEHOCTE
MEXaHIMIECKOrO IBIDKECHI, (GOPMYINE KHHEMATHKH PaBHOYCKOPEHHOIO
IBIDKEHIL, IpeobpazoBaHIsl ['amiues O CKOPOCTH M IEepPeMEIeHILT,
3aKOHE HBIOTOHA, TMPUHIMII OTHOCHUTENBLHOCTH [l'ammes, 3akKOH
BCEMUPHOIO TATOTEHMS], 3aKOHBI COXPAHEHNS UMITyJIhCA U MEXaHMIeCKOI
SHEPINH, CBSB3h pabOTH CIUIEL C M3MEHEHHEM MeXaHNYEeCKON SHepIuH,
VCIOBHUSI paBHOBECHS TBEPJOrO Tena), NPHU STOM HCMOIB30BATh
MaTeMaTHIIecKoe BEIPaKEHIIE 33aKOHOB, YKa3bIBaTh YCIIOBHSI
IPUMEHIMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpazoBaHmi ['amies, BTOporo
I TPEeTBEro 3aKOHOB HEBEIOTOHA, 3aKOHOB COXPAaHEHHUSI HMIIYyJIbCAa U
MEXaHMIECKOI SHEPI NN, 3aKOHA BCEMUPHOTO TSATOTEHNS,

AHATI3UPOBATH U OOBACHATH TEIUIOBHIE MPOIECCH N SIBIEHUS, NCIIONB3YsI
ocHoBHEIe monoxkeHNsT MKT u 3akoHBI MOJEKYISpHOIT GIBUKHI U
TEpPMOAMHAMUKN (CBSI3b  JIABIEHHS IWAEaJIBHOTO TIa3a CcoO cpexHeil
KMHETMYECKOI SHEprueil TEIUIOBOIO JABIDKEHINA M KOHIIEHTPAIIMEH €ro
MOJIEKYJI, CBS3b TEMIIEpaTyphl BEIECTBA CO CpeAHEN KHHETHUECKO
SHEpPrueil TEeIUIOBOTO IBIDKEHNS €TI0 YacTHIl, CBA3b AaBJICHI MIeaIbHOIO
raza ¢ KOHIIEHTpaIlMel MOJNEKYJI M €ro TeMIIEpaTypoil, ypaBHEHHE
MenneneeBa—KaneiipoHa, TIIE€pBBIII 3aKOH TEPMOAMHAMWKN, 3aKOH



COXpaHEHIsI PHEPTHN B TEIUIOBHIX IMPOIlEccax), MPH 3TOM HCIIOIb30BaTh
MaTeMaTIueCcKoe BLIpaXKeHIIe 3aKOHOB, yKa3elBaTh  YCIOBH
IIPUMEHNMOCTH ypaBHeHIsI MeHzeneepa—KiamnelipoHa,

AHATIBUPOBATE U OOBSCHATH HBIEKTPHUECKNE SBICHIS, HCIOJB3YS
OCHOBHBIE TIOJIOKEHISI 1 3aKOHBI 3IIEKTPOAMHAMIKH (3aKOH COXpPaHEeHUs
3JIEKTPUUIECKOTO 3apsa, 3aKOH KynoHa, MOTEHIINAILHOCTh
3JIEKTPOCTATHYECKOTO IO, TPUHINI CYTEPIO3UIIN  BIEKTPIIeCcKIX
TIOJIEH, TIPM 3TOM YKa3bIBasl YCIOBUS IPUMEHNMOCTH 3akoHa KyroHa, a
TaKXkKe IPaKTUYECKN BAXKHBIE COOTHOINEHMS: 3aKOHHI Owma JUISl ydacTka
e M1 sl 3aMKHYTOM SJeKTpHYecKoll 1emni, 3akoH Jlxoyis—JIeHia,
nparmia Kupxroda, 3akonsr @apajiest 1715 31eKTPoIn3a);

OIMICHIBATh (DPM3MUECKIE TIPOIECCH M SBICHIA, WNCIIONB3YSI BEJINMUNHEL:
IepeMEIEHNE, CKOPOCTh, YCKOPEHIE, NMITYJIbC T€NIa 1 CUCTEMEI TEN, CIUIA,
MOMEHT CIJIbI, [ABIEHNE, TIIOTEHIIMANbHAS SHEPINs, KHHETHYECKast
SHEPIMA, MEXaHM4YecKas SHeprud, padoTa CIUIBL, [EHTPOCTPEMUTEIBLHOE
YCKOpEHNE, CIUIa TSHKECTH, CIUIa YIPYTOCTH, CWIAa TPEHWs, MOIIHOCTD,
SHEPrusl B3aNMOJEHCTBHA Tela ¢ 3eMIéil BONMM3N €€ IIOBEPXHOCTH,
SHeprnuA yhpyroit aedopmar  IpPYKHHBL, KOJIHMYECTBO TEIUIOTHL,
a0COIIIOTHAaA TemIlepaTypa Tejla, padoTa B TEPMOJNHAMIKE, BHYTPEHHSSA
SHEPINA WIEAIBHOTO OIHOATOMHOTO Tra3a, paloTa WAealbHOIO rasa,
OTHOCHUTENIbHAS BIaXHOCTh Bo3ayxa, KIIJ[ mgeasbHOro TEIUIOBOTIO
OBUTATENs], IeKTPIUIecKoe II0JIe, HAPSLKEHHOCTE SIEKTPIUECKOTo 104,
HAIIPSDKEHHOCTL II0JI1 TOUEUHOIo 3apsfa IWIN 3apsDKeHHOIO Iapa B
BaKyyM€ U B [MAJIEKTPHUKE, TMOTEHIMAN 3IeKTPOCTATHUUECKOTO IO,
PAa3HOCTh  IIOTEHITHANOB, AIEKTPOABIKYINAS  CIUla, CHia  TOKa,
HAIIpSDKEHNE, MOIIMHOCTh TOKa, BSJIeKTphdeckass €MKOCTh IIIOCKOTO
KOHJIEHCATOPa, COMNPOTHBRIEHHE ydacTKa IIENN C IIOCHEeIOBATEILHBIM M
Mapajuie]IbHBIM COEJITHEHNEM PE3ICTOPOB, SHEPIHS 3JIEKTPIMUECKOTO OIS
KOHJIEHCATOPA,

OOBSICHITH ~ OCOOEHHOCTH  TpOoTeKaHWsl  (QU3MUECKUX  SIBICHUIL:
MEXAaHIIECKOE JBIDKEHNE, TEIUIOBOE MBIDKEHNE YACTHUI[ BEIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE MBIDKeHNE, MU(Qy3si, NcrapeHue,
KATIEHNE 1 KOHJIEHCAINSL, TUIABJIEHNE M KPUCTALUIM3AIISL, HAIlPaBIEHHOCTh
TEIUIOIEpeNauy, AIEKTPU3ALIN TeJl, SKBUIOTEHIINAIbHOCTE TOBEPXHOCTH
3apsKEHHOTO TIPOBOAHNKA,

TIPOBOJINTH MCCIIEIOBAHNE 3aBICIMOCTH OHOI (pM3MIecKoi BEIIIIMHEL OT
IpPyTroil ¢  WCHOJIB30BAHMEM  IPSIMBIX  I3MEPEHMIL, TP  3TOM
KOHCTPYHPOBATh YCTAHOBKY, (HUKCHPOBaTh pPe3yNbTATH TONyUeHHOI
3aBUCUIMOCTH  (IBIMECKNX BeIMIMH B BHAe IpaduKoB ¢ YIETOM



a0COMIOTHBIX MOTPENTHOCTEN M3MEPEHMIL, JIe1aTh BHIBOJIH 110 pe3yIbTaTaM
HCCIIENOBAHIL,

IIPOBOANTL KOCBEHHBIE IM3MEPEHIL (PM3MUECKNX BEINYHH, IIPH 5TOM
BHIOUPATH ONTUMAJILHBEIL METOJl M3MEpPEeHNs, OIEHUBATL AOCONIOTHHIE U
OTHOCHUTENIbHBIE TTOTPENTHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEeHNIT,
MIPOBOINTE OMBITHL TI0 MPOBEpKe MPeII0KEeHHON IMIOTe3kl: TNIaHUPOBATh
SKCIePUMEHT, COOUPATh SKCIIEPUMEHTANILHYIO YCTaHOBKY, aHAIN3UPOBATh
TIOJTYUEHHBIE Pe3yJbTATHl M JIeNIaTh BBIBOA O CTaTyce IIPeJIOKEeHHOI
TUTIOTERHI,

co0IIOIaTh MpaBIIa Oe30MACHOTO Tpya IMpH IMPOBEIEHNN HCCIEq0BaHNI
B paMKax y4eOHOro »SKCIEpUMEHTa, IPakKTHKyMa U yueOHO-
HCCIEOBATENbCKOIT 1 TPOEKTHON MEesSTeNBHOCTH C MHCIIONB30BAaHNEM
M3MEPUTEIBHBIX YCTPOIICTB 1 1a00paTOPHOTO 000PYI0BAHNSA,

pemaTh pacuyéTHBIE 3a7adull C SIBHO 3aJlaHHOIl M HEsSIBHO 3aj[aHHOM
¢r3Ieckoil MOJEIEI0; Ha OCHOBAHNH aHANN3a YCIOBISI 0OOCHOBHIBATH
BEIOOp (m3mdeckoil Mopenn, oOTBedarolneil TpeOGOBaHMSAM  3amgadil,
IPUMEHATE  (QOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH WU  IIOCTYJAThI
Gr3mIecKknx TeopHWil IpH JICIIONB30BAHAN MATEMATIYECKIX METOIOB
PEIIeH I 3a/1a4, IPOBONUTH PACUETH HA OCHOBAHUN MMEIOIIIXCS TaHHBIX,
AHANM3NPOBATh PE3YNbTATHl 1 KOPPEKTUPOBATH METOABLI PEIIEHII C
YUIETOM MOJIYUE HHBIX PE3YILTATOR;

pemaTh KadecTBEHHBIE 3a4adl, TpeOylolnne IPHIMEHEHIT 3HAHMI I3
Pa3HBEIX pa3fenoB Kypca (QI3MKH, a TaKkKe MHTeTpaIliil 3HaHMI 13 JpYyTHX
MPEMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA: BBICTPAUBATH JIOTHUECKYIO
IIETIOYKY PACCYIKAEHUIT ¢ OTIOPOil HA M3yUeHHBIE 3aKOHBL, 3aKOHOMEPHOCTH
1 pM3IYECKIe SIBIIE HIIT,

HCIIONIL30BaTh TEOpPeTHUECKHe 3HAHUS Uil OOBSCHEHMS OCHOBHBIX
MPUHITIIOR pabOTH M3MEPHUTENbHBIX MPUOOPOB, TEXHIMIECKNUX YCTPOICTB
1 TEXHOJIOTMUECKIX TIPOIIECCOR,;

NPUBOAUTHL MPHUMEPHl BKJIa POCCHHCKIX U 3apyOekKHBIX VUEHBIX-
(I3NKOB B pazBUTHE HAYKM, B OOBSCHEHIE IPOIECCOB OKPYIKAIOIIETO
MHpa, B PA3BUTHE TEXHUKHU 1 TEXHOJIOT I,

aHAIM3NPOBATH 1 OIIEHNBAThH MOCJENCTBISA OBITOBOI M MPOM3BOACTBEHHOI
JeATENBHOCTH YelOBeKa, CBS3aHHON ¢ (PIBIUEcKIMH IIpolieccaMil, C
MO3UIINIL HKOIOTIUECKO0il 6€30TIaCHOCTH, MPENCTARIECHII O PAIIOHAIEHOM
MPUPOJIOTIONB30BAHNN, a TakKKe Pa’yMHOM HCIIONb30BAHUN JOCTIDKEHNIT
HAYKM W TEXHOIOTMIl [UIf [anbHeilllero pa3BUTHS YEIOBEYECKOTO
o0mecTBa;



IPUMEHATH PA3NIIMIHBIE CITOCOOH! padoTH ¢ MHpopMareil Gu3maeckoro
COIEepKaHMA C HCIONL30BAaHHEM COBPEMEHHBIX MH(OPMAINOHHEIX
TEXHOJIOTHIL, IIPH 3TOM HCIIOIL30BAaTh COBPEMEHHEIE HH(DOPMAITNOHHEIE
TEXHOIOTHH JISI TONCKA, TepepaboTKN U TpeAbsBieHns yueOHON u
HAYYHO-TIOMYJISPHO I MHPOPMANIN, CTPYKTYPUPOBAHNUS U MHTEPIpeTAIN
nadopMaIy, TOMYyUeHHONH §3 pa3NIUHLIX HCTOYHUKOB, KPUTHUECKN
AHANM3UPOBATH  TONyyaeMylo  HHpOpMAINIIO W OIeHHBaThL &
JIOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOMINXCS 3HAHUI, Tak U HAa OCHOBE
aHaJIN3a NCTOYHNKA HHPOPMAIIHIL,

TIPOSIBIISITH OpraHM3aINIOHHbIe n TI03HABATEJILHEIE YMEHMST
CaMOCTOSITEJILHOTO ~ TPHOOpETeHNsT HOBHIX 3HAHUIT B Ipoliecce
BHITIOTHEHNS TIPOEKTHHIX 1 yueOHO-MCCIeI0BATENLCKIIX PadoT;

paboTaTk B TPyNIe C HCIONHEHNEM pa3INUHBIX COIMATIBLHBEIX PpOINeEii,
TUTAHUPOBATEH pabOTy TPYIIHI, PAIIOHAIBHO PACIPENENTh JEeITeTbHOCTh
B HECTAHJAPTHBIX CHUTYaIIsIX, afeKBaTHO OIIEHMBATh BKIAJ] KakKIOrO M3
YYaCTHHKOB IPYIIILI B pEIIeHIE paccMaTpUBae MOl MPOOIIE MBI,

TIPOSIBIIAITH MOTHBAITIIO K OyAymeil mpodeccroHanbHON AesTeNbHOCTH 110
CTIEITNATHLHOCTAM (PM3IKO-TEXHITIECKOTO TIPOQILTISL.

K xoHiy obyuenus B 11 Kaacce TipeIMeTHBIE PE3YJIbTaThl Ha YTIIyOIEHHOM
YPOBHE JTOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUIAFOIIIXCS Y MEHII:

IMOHNMATL pONb (IBUKA B SKOHOMHIUECKON, TEXHOJIOTMUECKOIT,
COIMAIBHOM 1 ATHUECKOil cdepax AeATeTHHOCTH YeTOBEKa, POIb I MECTO
¢m3uK B cCOBpeMeHHOIl HaydHOIl KapTHHE MIpa, PONb aCTPOHOMIN B
MPaKTUUECcKOil  JeATeIbHOCTH dYeloBeka ¢ JalbHeiilneM HaydHO-
TEXHIIECKOM Pa3BUTHIL, 3HAYEHNE OIHCATEILHOHN, CHCTEMATI3HPYIOMIE,
OOBSICHUTEILHON I MPOTHOCTHYECKOIT (PyHKII (HU3mdeckoil Teopum —
3JEKTPOAUHAMUKY, CIEIUANIbHON TEOPUH OTHOCHUTEIBLHOCTH, KBAHTOBOI
Gm3uky, poras Qu3mIeckoil Teopun B (GOPMIPOBAHNN TPENCTABIECHIIT O
r3aeckoil kKapTHHE MIpa, MecTo (QI3IMYIECKOil KapTIHE MIpa B 00meM
PSITY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBIEHHIT O IIPHPOJIE;
pa3mmaTh yCJIOBHA TNPHUMEHNMOCTH Mofeiell ¢ImmIecknx Tel u
IIPOIECCOB  (SBICHINI): ORNHOPOAHOE DIEKTPMUECKOEe I OZHOPOLHOE
MarHITHOE IIOJISI, TapMOHITUECKIe KONeOaHIs1, MaTeMATHUECKITIT MasiTHIIK,
IJICANIbHBI TPYKUHHBIT MAsSTHIK, TapMOHUUYECKNE BOJHBI, HIealbHBIN
KoJIe0aTeIbHBII KOHTYP, TOHKAs JINH3a, MOJiesieil aToMa, aTOMHOTO sifipa 1
KBAHTOBOII MOJIEJIN CBETa,

pazmmuaTh yCIOBUS (TPAaHUIBI, OOJACTH) MPUMEHUMOCTH (HH3NIECKIX
3aKOHOB, NMOHUMATEL BceoOImil xapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUUEHHOCTD MCIOJIb30BAHIS UaCTHRIX 3aKOHOB,



AHAJIN3NPOBATh N OOBACHATH 3IIEKTPOMArHUTHEIE IIPOIECCHl M SABIICHIL,
IICTIONB3Ysl OCHOBHBIE TIONIOJKEHII I 3aKOHBEL 3IEKTPOAMHAMIKI U
CIIEINANLHOIl ~ TEOpHH  OTHOCHTENLHOCTH  (3aKOH  COXpaHEeHILT
SJIEKTPHUECKOTO  3apspa, cmia Awmepa, cmia JlopeHIa, 3akoH
SJIEKTPOMArHUTHON — mMHAyKIMK, IpaBwio Jlenma, cBmp  OJC
CAMOWHIYKIIMII B 5SIEMEHTE »SIEKTPMUECKONl Iell CcO CKOPOCTHIO
BMEHEHNsI  CIUIBl  TOKa,  IIOCTyJNaThl  CIIENHANBHOII  TeopnHu
OTHOCUTEIBHOCTH OIHINTeHA);

AHAJIN3NIPOBATEL M OOBSICHITL KBAHTOBEIE TIPOLIECCH] I SIBIIE€HISL, NCIIONE3YSI
MOJIOKEHNsT  KBaHTOROM  ¢msuknm  (ypaBHeHme  OiHmITeitHa  UIs
poroaddexra, mnepBelii u BTOpoil MocTymaTel  bBopa,  IPUHITAI
COOTHOIIEHN HeoIpeneléHHocTel [ elizeHOepra, 3aKOHBI COXPaHEHMs
3apsIOBOIO M MAaCCOBOI'O UHCEN H SHEPIMH B SIEPHBIX PEAKIMAX, 3aKOH
PaIMOaKTIIBHOTO pacHaja);

OINNCHBATh (PU3MIECKNE MPOIECCH N SBISHIS, HCIIONB3YS BEJINYIHEL:
HAIIPsDKEHHOCTD AIEKTPIYECKOTO ITOJISL, TOTEHIAN AIEKTPOCTATIYEeCKOIO
IIOJI, PA3HOCTh IIOTEHILNANOB, 3IEKTPOABIDKYINAsA CIIa, WHIYKINA
MAarHATHOTO IIOJI, MAarHATHBIN IIOTOK, crmia AMIepa, MHIYKTHBHOCTD,
3JIEKTPOABIDKYIIasd CHIA CAMOMHIYKIINM, 3HEPIWs MAarHNTHOTO II0JIA
IIPOBOAHNKA C TOKOM, PEIATHBUCTCKNI WMITyJIbC, IIONHAst SHEPII,
SHEPIsl TIOKOSI CBOOOJHON WACTHIBL, HEPINA MU HMIYJIbc (POTOHA,
MAacCOBOE€ UIICIIO U 3apsf Anpa, SHepTNA CBA3N A4pa,

OOBSICHATE  OCOOGHHOCTH  IIPOTEKAaHIsT  (M3MUECKNX  SBICHIHIL:
AIEeKTPOMATHUTHAS MHJY KIINSL, CAMOMHIY KITHSL, pe30HAHC, HHTep(epeHIs
BONH, JAN(pakIsd, JHCIEPCHs, IIOJHOE BHYTpPEHHee OTpa)eHIIE,
dotosnextprueckuit 3¢ dext (poroaddext), anvda- u OeTa-pacmagsl
sgaep, TaMMa-IBIydeHne saep, (u3nmdeckre MPUHIMIE CIEKTPalIbHOTO
aHaJN3a 1 padoTH azepa,

OIPENEINsITh HallpaBIeHNe WHAYKIIMN MAarHATHOTO IIONSI IIPOBOJHMKA C
TOKOM, CIUIBI AMITepa 1 ¢kl JIopeHra;

CTPONTH M300pakeHNe, CO3/1aBaeMoe IUIOCKIM 3epKalloM, TOHKOI JIMH3OIA,
1 pacCUNTEIBATh €TI0 XapaKTEPNUCT K,

IIPUMEHATE OCHOBOIIOJATAIOIMNE aCTPOHOMIYECKHE IIOHATHS, TEOpMN N
3aKOHBl JIs1  aHamma U OOBACHEHHI (DIBIUECKNX IIPOIECCOB,
IIPOVCXOSAINX B 3BE3/IaX, B 3BE3NHBIX CHCTEMAX, B MEXKIalaKTHIeCKON
cpele, ABIKEHI HeOeCHBIX Tell, SBOJIIOINN 3BE3]1 1 BeeneHHOIT,
IPOBOANTh HCCIENOBAHME 3aBHCHIMOCTEH (QIBUYECKNX BeIMUUH C
ICIIONIB30BAHNEM IIPAMBIX WM3MEPEHNI, IIPA  3TOM KOHCTPYHPOBAaTh
YCTaHOBKY, (HKCHpOBATh pe3yiabTaThl  IMOIYUEHHOH  3aBHCHMOCTH



¢m3mIecKknx BeMIMMMH B BHAE TIpadUKOB C YIETOM abCONIOTHBEIX
MOTPEINHOCTeNl  I3MEpeHnii, MenaTb BEIBOAHI 110  pe3ylbTaTaMm
HICCIIENOBAHI,

MIPOBOJUTL KOCBEHHBIE W3MEpPeHMsS (QUINMUECKNX BeIWYUH, IIPU 3TOM
BHIONPATh ONTUMAILHBEIL METOJ M3MepeHIs, OIeHUBATh aOCONIOTHHIE U
OTHOCHUTENIbHBIE TTOTPENTHOCTH MPSIMBIX U KOCBEHHBIX 3 MepPeHHIT;
MIPOBOANTE OMBITHL TI0 MPOBEpKe MpPeII0KEeHHON TMIOTe3kl: TUNIAHUPOBATh
SKCIEPUMEHT, COOUPATh SKCIIEPUMEHTANILHYIO YCTaHOBKY, aHAIN3UPOBATH
TIOJTYUEHHBIE Pe3yJIbTAaTH U JIeNaTh BBIBOJA O CTaTyce IPeJIoKEeHHOI
TUIIOTE3HI,

OMHICHIBATH METOJIBI MOYyUEHISI HAYYHBIX acTPOHOMIUECKIX 3HAHMIL,
co0IrOIaTh MpaBIUa GE30MACHOTO TpyZa IPH MPOBEICHIN HCCIIEIOBAHMI
B paMKax y4eOHOro »SKCIEpUMEHTa, IpakTHKymMa U ydeOHO-
HCCIEOBATENbCKOIT M TPOEKTHON MEesSTEeNBHOCTH C MHCIIONB30BAaHUEM
M3MEPUTEIHHBIX YCTPOIICTB 1 1a00paTOPHOTO 000PYIOBAHNS,

pemaTh pacuéTHBIE 3a7adll C SIBHO 3aJlaHHOIl M HEsSBHO 3aJaHHOIT
¢m3mgeckoil MOAeNbIO: HAa OCHOBAHNN aHANNM3a YCIOBHS BHOHpaTh
qm3mdeckne Mopenn, OTBeYaroInne TpeOOBAaHMAM 3a/1a4i, TPHMEHSTH
(OpPMyIIBL, 3aKOHEBI, 3aKOHOMEPHOCTH M TOCTYJATH (PIBIYECKIX TEOPHit
IpU  NCIONBb30BAHMM MAaTEeMATHIECKIX METOIOB pEIIeHH 3ajad,
MIPOBOANTE Pacu€Thl HA OCHOBAHUH MMEIOIINXCS JJAHHBIX, aHAINM3IPOBATh
PE3YNBTATEL 1 KOPPEKTHPOBAThL METOABL PEIICHII C YIETOM ITOTyUEeHHBIX
PE3yNbTATOB;

pemaTh KadecTBEHHBIE 3a/auM, TpeOyrolue IIpIMEHEeHHS 3HAHUI U3
Pa3HBIX pa3fieNioB Kypca (PI3MKNU, a TaKKe MHTErpaIiun 3HaHmil U3 Apyrux
MPEMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA: BBICTPAUBAThH JIOTHUECKYIO
IIETIOYKY PACCyIKAEHNIT ¢ OTIOPOil HAa M3yUeHHbIE 3aKOHBL, 3aKOHOMEPHOCTH
1 pM3IYECKIe SIBIIE I,

HCIIOJNL30BaTh TEOpPEeTHUECKNe 3HAHMUS [UII OOBSCHEHMS OCHOBHBIX
MIPUHITIIIOB pabOTH M3MEPHUTENbHBIX MPHUOOPOB, TEXHIMIECKNX YCTPOICTB
1 TEXHOJIOTHUECKIX TIPOIIECCOR,;

NPUBOAUTH MNPUMEPHl BKJIAa POCCHICKNX U 3apyOeKHBIX VUEHBIX-
(I3NKOB B paszBUTHE HAYKHM, B OOBSCHEHHE IIPOIIECCOB OKPYKAIOIIErO
MHpa, B Pa3BUTHE TEXHUKU 1 TEXHOJOT I,

AHANI3NPOBATH 1 OIIEHMBATh MOCJEICTBIS OBITOROI 1 MPOM3BOACTBEHHOI
TEeATENLHOCTH HYelOBeKa, CBS3aHHON ¢ (U3MYEeCKMMH TIpolleccaMi, C
MIO3UIINIT HKOIOTIUECcKO0il 0€30IacHOCTH, MPENCTABIEHMII O PaIlIOHAIEHOM
MPUPOIOTIONB30BAHNN, a TaKkKe Pa’syMHOM HCIIONb30BAHUN JIOCTIKEHNI



HAYKHM M TEXHOJOTHIl AJId [JalbHENIEro pa3BUTHS YEIOBEYECKOIO
o0IIecTBA,;

IIPUMEHATL Pa3INUHBIE CITOCOOHI paboThl ¢ MHpOopManneil Qizmieckoro
COZIEpPIKaHNSI C  HCMOJL30BAHHEM COBPEMEHHBIX  HMH(OPMAINMOHHBIX
TEXHOIIOTHIL, TIPH 5TOM HCIIOJIL30BATh COBpPEMEHHBIE HH(POPMAINOHHBIE
TEXHOIIOTHH IS TOHNCKA, TepepaboTKN M TpeabsBileHns yueOHOI u
HAYYHO-TIOMYISIPHO I MHPOPMANIN, CTPYKTYPUPOBAHIS U NHTEPIIPETAITIINI
nadopMaIiy, TOMYyUeHHONH W3 pa3NIUHLIX HCTOYHUKOB, KPUTHUECKN
AHANM3UPOBATh  TONyyaeMylo  HHpOpMAINIO W OIEeHUBaTh €&
JIOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOMINXCS 3HAHUI, Tak U HAa OCHOBE
aHAI3a NCTOYHIKA MTHPOPMAITHIT,

TIPOSIBIISATH OpraHM3aINIOHHEIE n II03HAaBaTeIbLHEIE YMEHIS
CaMOCTOSATENILHOTO ~ TNPHOOpETeHNsT HOBHIX 3HAHUIT B Ipoliecce
BBITIOJTHEHIS TIPOEKTHBIX 1 yueOHO-IICCIIeI0BATENIhCKIIX PadoT;

paboTaTh B TIPYIIe C MCHOJIHEHHEM pa’IMYHBIX COIMHATLHEIX pOJei,
IUTAHNPOBATh PaboTy TPYIIIEI, PAIMIOHANIBHO PacpeeNsTh AeATeILHOCTh
B HECTAHIAPTHHIX CHUTYAIMSIX, aIeKBAaTHO OIEHMBATh BKIAJ Ka/KIOTO M3
YYaCTHHMKOB IPYIIIIE B eI HIE paccMaTpHBae MO MpoOIeMHL,

MPOSIBIISATE MOTMBAIIMIO K Oymaymmen mpodeccnoHaaIbHON AeSITeIEHOCTH 110
CIIEITNATBHOCTAM (PI3NKO-TEXHIMYECKOro PO L.



TEMATHNYECKOE INVIAHITPOBAHHE
10 KJIACC

Koanuectpo yacos DJIeKTPOHHBIE
Ne HanmeHoBaHNe pa3esioOB U TeM (ungpoBbie)
KontpoabHsbie | IlpakTHuyeckue
n/n IpOrpaMMbI Bcero oOpa3oBaTeJbHbIE
paboThl paboTsI
pecypcsl
Paszgen 1. HAVUHBII METO/I IIO3HAHUS ITPUPO/IbI
1.1 Hayunbrit MeTo] ITO3HAHHS ITPHPOTHI 6
Hroro o pazmgerny 6
Paspen 2. MEXAHHKA
2.1 Kimematika 10 1
2.2 Jyranvrka 10
23 Cratnka TBEpIOrO Temna 5 1
24 3aKOHEBI COXPAHEHISI B MeX aHHKe 10 1
Hroro 1o pazgerny 35
Pazpen 3. MOJIEKVIISIPHASY ®U3HNKA 1 TEPMOJMHAMHWKA
3.1 OCHOBHI MOJIEK VIIIPHOKHHE THUECKOH TEeOPHH 15 1
3.2 TepmommHamHKa. T eTUIOBEIE MAIITHHBI 20 1
13 ArperaTHsle cocTosiHHA BeliecTea. DazoBkle 14 1
i TePEXOMIEL
Hroro 110 pazgery 49
Pazpen 4. DJIEKTPOJJMHAMUKA
4.1 OTeKTpHUeCcKOe TI0JTe 24 1
4.2 [TocTOSTHHBII 5ITEKT pHUECKHIT TOK 24 1




4.3 ToxH B pa3/mHUHEIX cpegax 6
Hroro 1o pazgerny 54
Pazgen 5. PU3HYECKUI TIPAKTUKYM
_ 5.1 @ m3HUe CKHiT ITPaKTHKYM 16 16
Hroro o pazgeny 16
PezepBHOE BpeMsa 10
OBIIEE KOJIMYECTBO YACOBIIO [TPOTPAMME 170 16




11 KJIACC

KoumnyectBo uacoB DJIeKTPOHHbIe
HanmeHoBaHHe pa3/ie/iOB U TeM undporsie
Ne ni/m ; Kourpoannusie  Ilpaxruueckne (tcpp )
MpOrpamMmMbl Bcero o6pa3oBaTe/bHbIe
padoTsl padoThI
pecypchl
Pazpen 1. DJIEKTPOJJMHAMHWKA
1.1 MarHutHoe 1oe 14
1.2 OneKTpoMarHHTHas HHIYKIIH 13 1
Hroro nio pazgerny 27
Pazpen 2. KOJIEBAHUS 11 BOJIHBI
2.1 M exanHuecKkHe KoJ1e0 aHHs 10
22 DIeKTPOMATHHTHEIE KOJIe0 aHHsI 15
23 M examrueckHe H HIIeKTPOMAarHHTHEIS 10 )
BOJIHEL
24 OrrrHka 25 1
Hroro 1o pazgeny 60

Pasgen 3. OCHOBBI CIIEITUAJIBHOI TEOPUU OT HOCHTEJIbHOCTH

S

YACTHI

Ocnosrr CTO 5 1
Hroro 1o pazgerny 5
Paznen 4. KBAHTOBASA ®PU3HUKA
4.1 KopmyckystpHo-BOITHOB O TyamisM 15
4.2 Dm3HKa aTomMa 5
13 @D13HKa aTOMHOTO S/IPa U ATIeMeHTapHBIX 5




Hroro 1o pazgery

25

Pazpen 5. DJIEMEHTBI ACTPOHOMHMH 1 ACTPOPU3NKH

5.1 OITeMeHTEI aCTPOHOMHH H aCTPO(I3HKH 12
Hroro 1o paznmeny 12
Pazaen 6. PU3HYECKUI IPAKTUKYM

6.1 D M3HYeCKHIT ITPaKTHKYM 16 16
Hroro 10 pazgerny 16
Pazpen 7. OGOBHIAIOITEE ITOBTOPEHUE

CHeTeMaTHRAIs H 0000IeHHe

71 MPEMETHOTO COJI ePIKAHHA H OIIBITA 15

' IesATETLHOCTH, TIPHOOPETEHHOTO TPH

M3yueHHH Kypca ¢m3HkH 10 — 11 xmaccor
Hroro 1o pazmerny 15
PezeprHOe BpeMs 10

OBIIEE KOJIMYECTBO YACOB II1O [TPOI'PAMME

170 4 16




IIOYPOUHOE IVNIAHITPOBAHHE
10 KJIACC

KoanuectBo yacor DJIeKTPOHHbIE
Ne ara H(pporbIe
n/n Tema ypoa Bcero Routpousnere | Hpsenniccine fl[.’sylleHHH ](;lﬁ[:()l:ll;ﬂBaTe.]IbeIe
paboThbI paboTsI —
1 dm3uka — GyHIaMEeHTaTBHAS HayKa O 1
TIpHpofe
5 HayuHrrit MeTo[ TIO3HAHI H METOIEI 1
HCccIeqoBaHHs (PI3HUeCKHX SBIIeHHIT
OKCIIEPHMEHT M TEOPHS B TTpollecce MO3HAHHS
3 IpHponkel. HabmomeHre H 5KCITEpHMEHT B 1
(ke
4 CrocoOrl m3MepeHHs (PH3HYeCKHX BeTTHUHH 1
5 AOCOIIOTHASI H OTHOCHTEILHAS ITOTPEIHOCTH 1
i H3MepeHHIT (PH3HIeCKHX BETHUHH
Mopemipopanue B ¢rzHke. Pois H MecTo
6 (ruEH B hOPMHPORAHHH COBPEMEHHOTH 1
HAy4HOH KapTHHEI MHpa, B IIPaKTHYECKOI
HeATeTLHOCTH ITFofieit
Mexanmyeckoe gRIpKeHHe. CHcTeMa OTCYeTa.
7 OTHOCHTEIBEHOCTh MeXaHHUeCKOI'O JBHIKeHHS. 1
[Ipsvast v oOpaTHas 3aayul MeXaHHKH
Papiyc-pekTop MaTepHaIbHOIH TOUKH, €T0
8 IIPOEKI[HH Ha OCH KOOPAHHAT. TpaeKTopHA. 1
[Tepemernenrie. CkopocTs. Mx mpoekinm Ha
OCH KOOPJTHHAT




10

ParHoMepHOe mpsavormHeiHOe ABHIKSHIe.
I'pacdryeckoe oImicaHe paBHOMEPHOIO
MIPSMOITHHEHHOTO TBHIKEHFHS

CrnosxeHHe TepeMelleH it H cKopocTeii.
Permenrte 3amau

11

12

HeparHoMepHOe ABHIKeHHe. MTHOReHHAas
CKOpocTh. Y ckopeHue. [IpsvommmHeitHoe
ABHIKEHHE C TIOCTOSIHHEBIM YCKOPEHHEM

I"padrrueckoe ormcaHe IIPAMOIIHHEHHOTO
ABHXKEHHS C IIOCTOSTHHBIM Y CKOPEHHEM

13

CpoOopHoe majieHHe. Y CKOpeHHe CBOOOTHOTO
TaJieHHd. 3aBHCHMOCTb KOOPHHAT, CKOPOCTH,
YCKOpPEHHS 0T BpeMeHH H HX TpadHKH

14

15

| 16

JBHIKeHHe Tela, OPOIIeHHOTo MO/ YITIOM K
TOPH30HTY

KpuBomHeiiHoe ABIDKeHHe. /[BHKEHHE I10
OKPY’XHOCTH. YTJIOBas H JIHHEIHAsI CKOPOCTh.
[Tepron u yactora. lleHTpOCTpEMHTEITEHOE H
TIOJIHOE YCKOpEeHHe

KourpomsHas pabota mmo Teme "Kimemarixa"

17

[Teprrrii3zakon HeroToHa. I1HepiambHEIe
CHCTeMBI oTcuéra. 1 pHHImIT
OTHOocHTelTbHoCcTH ["amites.
HemmeprmambHEIE CHCTEMEI OTCUETA

18

Cuma. ParHopeiicTRyrOIIAs cinna. Bropoit
3axoH HrrotoHa. Macca

19

BzammopeiictBre Ten. TpeTHit 3aKoH
HirotoHa




[Iprropar cyrieprio3 v ciL. Pelnerme 3agay

20 Ha IIpHMeHeHHe 3aKOHOB HrroToHa
3aKOH BCEMHPHOTO TATOTEHHSI.

21 OKBHBAJIEHTHOCTh I'PaBHTAI[HOHHOH H
HHEPTHOH MAaCChI

2 CHia TSOKeCTH H YCKOpeHHe CBOOOHOTo
TTaJeHHA
JIp1KeHHe HeOECHBIX Tel H HX

23 HCKYCCTBeHHBIX CITYTHHKOB. [lepras
KOCMHYECKas CKOPOCTh. 3aKoHbI Keruiepa

24 Cuma ymipyroctH. 3akoH ['yka. Bec Tena
Cra tpenns. [IpHpona M BHABI CHII TPEHHS.

2D JIBIIKeHHe B )KHIKOCTH H ra3ze ¢ Y4ETOM CHITBI
COITPOTHBIIEHHS CpPeNIEI

26 JapineHne. 'HapocTaTHuecKoe JaBJIeHHE.
Cua Apxumesa

27 AbcomoTHo TBeproe Teno. [locTymarensHoe
H BpalaTelTbHOe TBH)KeHHe TBePAOoTO Tella

’8 MoOMEeHT CHITEI OTHOCHTETBHO OCH BPAIleHF.
[Tneuo crsl
CrmoxeHHe CHIL, TIPHIIOKeHHBIX K TRePIOMY

29 Termy. LleHTp TsKkecTH Telra. Y CIIOBHA
PaBHOBecHs TBEPHOr0 Tena. BHakL
PaBHOBeCHA

30 Permermie 3amau

a1 KoutpomnsHas paboTa 1o Teme "J[HHaMIKA.
Crarnka TBeproro Tena"

32 Hnarymsc MaTepHaIBHOH TOUKH, CHCT MBI




33

MaTepHAIbHBIX ToueK. L[ eHTp Macc CHCTeMEI
MaTepHAIBHBIX ToueK. TeopeMa o JBHIKEHHH
LIEHTpa Macc

Hiymbe cHIIBI H H3MEHEHHE HMITYTIbCa Tela.
3aKOH COXpaHeHHsI HMITyIIbca. PeakTHBHO®
IBHKEHHE

34

MomeHT HMITYIIECA MaTepHaJIBHOﬁ TOYKI.
Hpe,I[CTaBJ'.[eHI/IB 0 COXpaHEHIHI MOMEHTa
HMITYJIECA B LIEHTPAIILHBIX ITOJIAX

35

Perrenrie 3amau

36

PaboTa cHIBI Ha MaToM H Ha KOHEUHOM
TiepeMerneHHH. [ padiyeckoe IpecTaBIeHHe
padboTh! cHIIBEL. MOIIHOCTE CHITBI

37

Kumetrueckas sHeprusa. Teopema 06
H3MEHEHHH KHHEeTHYeCKOH 3HepIrHH
MaTepHaTbHOH TOUKH

38

39

[ToTeHITHATEHEIE H HETTOTEHITHATLHEIE CHITEL.
[ToTeHtansHast s3HepTHA. BTopas
KOCMHYeCKasA CKOPOCTh

Tperbs xKocMITuecKast CKOPOCTE. CBSI3b
PaboThI HEMOTEHITHATLHEIX CHII C
H3MeHeHHeM MeXaHH4YecKoil SHeprHH
CHCTEMBI TeJl. 3aKOH COXpaHeHHs
MeXaHHUeCKOit SHepIHH

40

a1

YIIpyTHe H HEYIIPYTHE CTOJIKHOB €HI.
YpaBHeHme BepHy I 171 HeaTbHOH
KHJIKOCTH

KoutpomsHas paboTa 1Mo TeMe "3aKOHEBI




COXpaHeHHd B MeXaHHKe"

PazeHTHE ITpefcTaBIeHIIT 0 IPHPOe

42 Teru1oThl. OcHoBHEBIE mTorosxeHmss MKT.
Huddysna. BpoyHOBCKOe IBHIKEHHE
CtpoeHre ra3000pa3HBIX, KHIKHX H TBEPIbIX

43 Tell. XapakTep JBHKeHHSI H B3aHMOJ efiCTBHS
YACTHII BEI[EeCTBA
Macca 1 pazMepHEI MOJIEKYJ (2TOMOB ).

44 Komrruectro Bemectra. IlocTosrmas
Agorasipo

45 Temmteparypa. Termioroe pasHoBecte. [1Tkana
[emscrsa

46 Permermte 3amau

47 HneampHedi raz. I'a30BEIe 3aKOHEBI

48 YparHenne MeHpenmeera-KiamneiipoHa.
Perrenrie 3amau

49 AbcomoTHas TeMIteparypa. 3akoH J[aIsToHa

50 HM3orportecckH B HeansHOM raze ¢
TTOCTOSTHHEIM KOIIHYECTBOM BeIllecTBa

51 I"'padrueckoe TIpeicTaBIEHHE H3OIIPOIIECCOR:
H30TepMa, H30X0pa, w300apa

B OcHorHoe yparHeHHe MKT

53 Permermte 3amau
Cps13b aOCOMOTHO TEMITEPATYPEL

54 TepMOJHHAMITYEeCKOfi CHCTEMEI CO CpegHeit
KHHETHYeCKOH sHeprHeH IoCTyIaTelLHOIo
TEIUIOBOT0 JBHKeHHS eé YacTHI|

55 O06 001IeHe H CHCTeMAaTH3AIHS THAHMIL T10




teMme "OcHoprr MKT"

56

KourpomsHas pabota 1o Teme "OCHOBBI
MKT"

wid

TepmonuHaMHUeckass cHcTeMa. 3ajiaHHe
BHEIHHX yclmoBHit 111 T/] cHcTeMEL.
BHelrHie H BHYTpeHHHE TapaMeTPEL.
[Tapamerpsr T]] cHCTEMEBI Kak CpeTHHE
IHAYEHHST BEITHUHH, OITHCEIB AlOIHX €€ Ha
MHKPOCKOITHYECKOM YPOBHE

58

59

Hymeroe Hayao TepMOIHHAMHKH.
Camortpom3BoibHas permakcarsa 1)1 cHcTeMBl
K TEIUIOBOMY PABHOBECHIO

Mo e HeaILHOTO raza B TEPMOJIHHAMITKE.
Ycmopua TIPHMEHHM OCTH 53TOH MOaeH

60

YparHeHne MeHpaeneeBa-KnanetipoHa u
BEIpaJKEHHE [T BHYTPEeHHe it YHeprHH

61

BrrpaeHre 711 BHyTpeHHeft SHeprHH
OTHOATOMHOI'0 HJ[€aTTFHOTO Ta3a.
KeazHcrariueckiie H HecTaTHYESCKHE
TIPOILIECCHI

62

63

OmeMeHTapHas paboTa B TepMOJIHHAMHKE.
Beruncitenre paboTs! Mo rpadHKy Imporiecca
Ha pV-gHarpaMme

Temnonepenaua Kak cIrocod H3MeHeHHs
BHyTpeHHe sHeprHH T]] cHcTeMEI 6e3
COBEpILIEHHS PabOTEI

64
65

Komsenum, TEIUIOITPOBOAHOCTE, H3JIYUEHHE

Kommiecrro TerumoTel. TeITI0éMKOCTE TelNa.




VI[eJIBHaH H MOJIIPpHAA TEIUIOEMKOCTH
BellecTBa. YelbHAasg TeIIoTa CropaHIA

TOIUIHBA

66 Pacuér kosmriecTBa TEIUIOTHI ITPH
TeIUIonepegayue

67 [Tonsrue 06 anuabatHoM Ipoliecce. [leprrrit
3aKOH TePMOTHHAMHKH
KommuecTBo TEIIOTH H paboTa KaK MEPEL

68 H3MeHeHHsI BHyTpeHHel sHepriu T ]
CHCTEMBI
BTopoit 3aKk0H TepMOTHHAMHKH I

69 PaBHOBECHBIX H HEPABHOBECHBIX ITPOI[ECCOB.
HeoOpaTHMOCTh IIPHPOIHBIX IIPOIIECCOR

70 [TpuHipMIIE! KeficTBH TeTu1oBhIX MatnuH. KIIJ]

71 MaxcnmarnsHoe 3HaueHue KIIJ[. [uxn KapHo

72 Perrenrie 3amau
DKOIOTHUECKHE ACIIEKTEI HCITOIEL3 OB AHHT

73 TeIUIOBBIX nMBHTATeNeH. Termoroe
3arps3HeHHe OKpY Karolnef cpesl

74 Permermie 3amau
O06obIIeH e H CHCTeMAaTH3aIHI 3HAHHIT 110

i3 Teme "TepMoHHaMIHKa. TerUIOBEIe MAIITHHEL"

76 KonTponrsHas paboTa 1o Teme
"TepMmoprHaMIKa. T eIUIOBEIe MaITHHEL"
[TapooOpazopanHe H KOHIEHCALIHA.

77 HcrnapeHue H kuIteHHe. Y JellbHAS TeIUIoTa
ITapooOpa3 oBaHHs

78 HacrimmeHHpIe 1 HeHachOIIeHHEIe TTaphl.




KauecT eHHasA 3aBHCHMOCTD ITIOTHOCTH H
IOAaBJIeHHs HACEIIIEHHOTO Iapa oT
TEeMITEPATYPHIL, HX HE3aBHCHMOCTE OT 00hEMa
HACBII[EHHOT0 TTapa. 3aBHCHMOCTh
TeMITepaTy PhI KHIIEHHS OT JTaBIIEHHS B
EKHIKOCTH

BraskHocTh BO3TyXa. AGCOMIOTHAS H

7 OTHOCHTeIbHAs BIIAXKHOCTh

80 Perrenrie 3amau
Trépnoe Terno. Kpucrammueckrie 1

81 aMop(HEIe Tena. AHI30TPOITHS CBOHCTB
KPHCTaUIOB

8 [ImarneHHe H KpHCTAIUTM3 A, Y IelbHast
TEeIUIOoTa TUTaBIeHHsA. CyOmHmMarpst
Hedopmarpmi TBEpIOrO Temna. PacTikeHHe H

&3 cxkatHe. Caenr. Monyms IOwTa. Ilpenen
YIIPYTHX JeQopmartiii
Terutoroe paciIipeHHe KHIKOCTeH H

84 TBEPABIX TeJI. AHIapMOHH3M TeIUIOBBIX
KoJe0aHMit YaCTHII BelllecTBa

85 [Ipeobdpazorariie sHePrHH B (pa30BLIX
repexogax

86 YpaBHeHHe TEIUIOBOTO OaaHca

87 Permermie 3amau
[ToBepxHOCTHOE HaTsIIKeHHe. KarmuuiapHbie

88 ABIIeHNs. [[aBleHHe 110/ HCKPHBIIEHHOH
TIOBEPXHOCTHIO FKHAKOCTH. D opmyrta Jlarmmaca

89 O06001IeHe 1 cCHCTeMAaTH3aIHA 3HAHMIA 10




TeMe "ArperaTHele COCTOSHIA BelllecTRa.
@D azoBEIe TEPEXOH"

KonrpomesHast paboTa 1mo Teme "ArperaTHele

4 coctosHHA BelecTBa. DazoBkie mepexombl”
OIEeKTPH3AIHA TelT H € ITPOsIBIICHHS.

01 OIleKTpHUYeCKHIt 3apsy. [Ira Buga
3IeKTPHYeCKHX 3apsamoB. [IpoBOTHHKH,
OHATIEKTPHKH H ITOITYIIPOBOHHKH

9 OIeMeHTapHEBIT STTeKTpHUecKHi 3apsiy. 3aKoH
COXpaHeHHA 3JIeKT PHUYECKOT0 3apsaaa

03 B3ammopeiictBHe 3apsagoB. Toueursre
3apsaasl. 3akoH KymoHa

94 Permermte 3amau

05 OnexTpHueckoe rofe. Ero gefictene Ha
3IeKTpHYeCcKHe 3apsIbl
HanpskéHHOCTE 37IeKTPHUECKOTO TIOJI.

96 [TpoGHbIt 3apsi. JIHMHIH HAITPSIKEHHOCTH
3IeKTpHYecKoro Mmoms. OqHOpoaHOe
37IeKTpHUecKoe TI0JIe

97 [ToTeHIMATTFHOCTE 3JIE€KTPOCTaTHIECKOTO
110711. Pa3HOCTE ITOTEHIHATIOB H HaIIpKeHHe
[loTernmanrHasa SHepTHA 3apsaaa B

o8 sIeKTpocTaTHyecKoM Itore. [loTeHiman
3JIeKTPOCTaTHUYECKOTO TTOJIA
CBs13b HaIPHKEHHOCTH TT0IIT H Pa3HOCTH

2 TIOTEHI[HAIOB /T 3I1eKTPOCTaTHUeCKOTro ITOJII

100 [TpHHIIT CYTIEPITOZHITHH 3IeKTPHYECKHIX

ToneH




101

Permermie 3amau

ITone ToueuHoro 3apsaga. Ilone paHOMepHO

102
3apsUKeHHOT ceprl
[Tose paBHOMEPHO 3apSKEHHOTO TI0 00HEMY

103 mrapa. [lome paBHOMepHO 3apsKeHHOI
OeCcKOHeUHO ITTI0CKOCTH

104 [TpOBOJHHKH B 5IIEKTPOCTATHUECKOM ITOJIE.
YcioBHe paBHOB eCHs 3aPs0B

105 JH3IeKTPHKH H ITOIYITPOBOAHHKH B
3IeKTPOCTATHUECKOM IT0TIe
KonpencaTop. OneKTpoéMKOCTE

106 KOHJTeHCAaTOpa. DJIeKTPOEMKOCTH TIIOCKOTO
KOHJIeHcaTopa

107 [TapammensHoe coefHHeHHe KOHJIeHCaTOPOB

108 [TocnegoBarenbHOE COETHHEHHE
KOHJIeHCaTOPOB

109 OHepris 3apsKeHHOr0 KOHJleHcaTopa

110 Pernrenrie zamau

11 JBHKeHHe 3apsaKeHHOI YaCTHIIEI B
OTHOPOAHOM 31IeKTPHYECKOM IT0JIe

112 Permermie 3amau

113 OO0 o0IIeH e H CHCTeMaTH3aIHA 3HAHHI 110
TeMe " DIeKTpHUecKoe Iome"

114 KoutpomsHas paboTa o Teme
" DnexTpuyeckoe rose"
Cwua toka. [locTosHHBIT TOK. Y CIIOBHA

115 CYILIeCTBOBAHHA ITI0CTOSHHOIO

SIIEKTPHUYECKOI'0 TOKA




116 Herourmxy Toka. Harmpstxerme u D/C 1

117 SaxoH OMa A1 yyacTKa LeTTH. 1
OIeKTPHUECKOe COIIPOTHRIIEHHE
3aBHCHMOCTE COIIPOTHRBIIEHHS OTHOPOTHOTO

118 TIPOBOAHHKA OT €0 JAJTHHEI H IDIONIaTH 1
TIOTIePEYHOr0 CeUeHHs

119 YaemrHOe COIPOTHRIIEHHE BEIIeCTBA. 1
Perrenre 3amau

120 [TocemorarenmspHOe, MapaUIebHOE, 1
CMeIIIaHHOe COeIHHEeHHe ITPOBOTHHKOR

171 Pacuér pazreTBRIEHHBIX SITeKTPHYECKHX 1
nerneii. [Ipasrna Kepxroda

122 Perrenrie 3amau 1

123 Pabora smekTpHyecKoro Toka. 3akoH J[ Koy 1
—Jlemia

124 Permermie 3amau 1

125 MoIHOCTE 3IeKTpHYeCKOro ToKa. 1 errioBas 1
MOIITHOCTH, BEIIe/sIeMas Ha pe3HCcTope

126 Perrenrie 3amau 1

| 127 3/1C u BHyTpeHHee COITPOTHBIICHHE 1

HCTOYHHKA TOKA

198 3axoH OMa JIIA ITOIHOI (3aMKHYTOiT) I
9IeKTpHYeCcKOit 1ermH

| 129 Perterie 3aau 1

130 MoOIIHOCTE HCTOUHMEKA TOKA 1

131 Kopotkoe 3aMeIKaHIIe 1

132 KongeHcaTop B LIEITH ITOCTOSHHOTO TOKA 1




133

Permermie 3amau

Permermte 3agau rmo TeMe "IlocToaHHEL

134
3IIeKTPHUeCKHIT TOK"

135 Perntenrie 3aymau 1o Teme "IlocToOAHHET
3IIeKTpHYeCKHit TOK"

136 Permerme 3amau 1o TeMe "IlocToaHHELT
3IIeKTpHYecKHii TOK"

137 O6o01IeHe H CHCTeMAaTH3alMs 3HAHHMIT 110
Teme "I1oCTOSTHHBII SIEKT PHUECKHI TOK"

138 KoutpomnsHas paboTa 1mo Teme "IlocTOSHHBIH
3IeKTpHYecKHii TOK"
OIeKTpHUYecKast [IPOBOJHMOCTE PA3IIHYHEIX

139 BeIeCTB. DNEKTPHUECKHIT TOK B MeTalIax.
CrepXITpoBOAHMOCTE
OIeKTpHYECKHI TOK B pacTBOpax H

140 pacIUIaBax 5JIeKTPOIMTOR. 3aKoHEI Dapajes
I 3TIeKTPOITH3a

141 OIeKTPHUYECKHI TOK B razax. [Imazma

142 OIeKTpHUYeCKHiT TOK B BaKyyMe. BakyyMHbIe
MTPHOOPEI

143 OIeKTPHUYECKHI TOK B ITOIYIIPOBO HHKAX

144 [ToyTIp OBOAHHKOREIE TIPHOOPEI
QI3 HUecKHit MPAKTHKYM IT0 TeMe
"I3mepeHHe CIITHI TOKA H HATPSKEHHA B

145 LIEITH ITOCTOsTHHOTO TOKA ITPH ITOMOIITH
AHATIOTOBEIX M ITH(POBBIX H3MEPHTETHHBIX
mpHGopoB”

146 Q3HYecKHit ITPaKTHKYM I10 TeMe "H3yuentie




HEPAaBHOMEPHOI'O ABHIKEHISI C LIETHI0
oITpefieleHsI MTHOBEHHOT CKOpOCTH"

147

D 3HUIeCKHiT TPAKTHKYM II0 TeMe
"H3MepeHHe yCKOPEHHA IIPH MIPAMOIHHe HOM
PABHOYCKOPEHHOM JIBHIKEHHH IT0 HAKITOHHOM
IDIOCKOCTH"

148

@ I3HYeCKHIT IIPaKTHKYM II0 TeMe
"3MepeHIe yCKOPEHHS CBOOOTHOTO
ragedud"”

149

150

QO M3HUECKHiT IPAKTHKYM IT0 TeMe
"HccmeqoraHiie 3aBUCHMOCTH ITepHO/IA
oOparieHHsT KOHHUeCKOTr'0 MassiTHHKA OT ero
napaMeTpoB"”

QO 3HYecKHit MPAKTHKYM IT0 TeMe
"H3mMmepeHrie paBHOeiicTRYIOIIEH CITIBI ITPH
IBHYKEHHH OpycKa 10 HAKITOHHOI TII0CKOCTH"

151

D IB3HIeCKHiT TPaKTHKYM IT0 TeMe
"HccnmegoraHiie 3aBHCHMOCTH CHII YIIPYTOCTH,
BOZHHMKAIONIUX B TIPYKHHE H PEIHHOBOM
oOpasrre, oT HX gedopmarpmH”

152

DH3MYeCKHiT TPAKTHKYM IO TEME
"H3mepertie kosdpHIIeHTa TPEHHS 10
BEITHUHHE YTIIOBOr0 K03 HIHEHTA
zapHcHMOCTH FTp(N)"

153

154

D Ir3HUeCcK i [IPAKTHKYM II0 TeMe
"ccnegoranie ycrIoBHI paBHOBECHS
TBEPZOTO Tela, HMEFOIero och BpanleHHa"

@ 3HIecKHit MPaKTHKYM ITI0 TeMe




"I3MepeHIe KHHeTHYe CKO SHepIrHH Tefa I10
TOPMO3HOMY ITyTH"

155

O m3HUecKHit IIPaKTHKYM 110 TeMe "I3yuenie
m3o0apHoro mporgecca”

156

@ H3HYEeCKHIT IIPaKTHKYM II0 TeEMe
"I3MepeHHe yebHOH TelI0éMKOoCTH"

137

@D 1r3HyecKHit IPAKTHKYM IT0 TeMe
"3meperTe abCOFOTHOM BIIaKHOCTH
BO3/IyXa H OI[eHKAa MacCEI ITapOR B
TrioMeInteHm"”

158

@ m3uUecKHii IIPaKTHKYM 110 TeMe "I3yuenme
ITPOTEeKaHHA TOKA B LIeTH, cofiep Kareit
KOHJieHcaTop"

159

D 3HYeCcKHit IPAKTHKYM II0 TeMe
"Hccrmemor aHre 3aBHCHMOCTH CHIIBI TOKA OT
HATIPSHKEHHS TS JIAMITHL HAKATTHBAHHS"

160

161

QO M3HYecKHit TPAKTHKYM I10 TeMe' CHATHe
BOIIBT-aMIIEPHOH XapaKTepHCTHKH JHoaa"
PezepBHEIit ypok. O000IIEHIE H
CHCTeMAaTH3alld 3HAHHIT 110 TeMe
"Krnematmka"

162

PezeprHr1it ypok. Obob1meHEe H
CHCTeMAaTH3al[HA 3HAHHI IT0 TeMe
" ITrraMika"

163

164

PezeprHrrit ypok. O600611eHIEe H
CHCTeMAaTH3aIlHA 3HAHHH 110 TeMe "CTaTHKa
TBephoro Tema'

PezepeHerit ypok. O0001eH e H




CHCTEeMATH3 Al 3HAMI ITo TeMe "3aKoHEI
COXpaHeHHs B MeXaHHKe"

165

PezepBHEIit ypok. O0001EeHIIE H
CHCTeMATH3alHs 3Han Mo TeMe "O CHOBEI
MOIIeKYISIPHOKHHETHUECKO TeopHH"

166

167

168

169

PezeprHrlit ypok. Obob1meHIEe H
CHCTEeMAaTH3alHs 3HAHHI IT0 TeMe
"TepmoprHaMIKa. T eIUIoBEIe MAITHHEL"

PezeprHerit ypok. O60061meHIEe H
CHCTeMAaTH3al[HA 3HAHHIT IT0 TeMe
"ArperaTHble COCTOSIHHS BelllecTBa. Pa3opbie
riepexoasr"”

PezeprHrrit ypok. Obob1meHIe H
CHCTeMAaTH3al[HsA 3HAHHIT IT0 TeMe
"OnexTpHueckoe romne"

PezeprHrrit ypok. O60611eHe H
CHCTeMAaTH3al[HsA 3HAHHI IT0 TeMe
"TlocTOAHHBLT 5TTeKTpHUeCKHIT TOK"

170

PezeprHerit ypok. O0o01eH e H
CHCTEeMATH3 a1l 3HAHHI 110 TeMe "ToKH B
Pa3MHYHBIX cpemax”

OBINEE KOJIMYECTBO YACOB IIO
ITPOTPAMME

170

16




11 KJIACC

KoaudyecrBo uacos

DJIeKTPOHHbIe
‘:?n Tema ypoka Beero KontpoabHsbie | IlpakTuueckue f:;:eﬂﬂﬂ Egil;zzl;feﬂbﬂble
paboThbI paboThI ——
BzammopeiicTBHe ITOCTOAHHBIX MArHHTOB H
1 TIPOBOTHHUKOB ¢ TOKOM. MarHuTHOe Iorne. 1
I'mmmoreza Amrepa
BekTop MmarHHTHOM HHAYKIHH. [IpHHIHIT
2 CYTIEPITO3MI[HH MAarHUTHBIX IToneft. JIrHrm 1
MAarHHTHOH HHIYKIHH
3 M aruuTHOe 11o71e IMPOBOAHHKA ¢ TOKOM. 1
OmmIT OpcTena
Cura Amrtepa, e€ HarpaBJIeHHe H MO YIIb 1
Pertrermie 3amau 1
6 [IprmveHeHIe 3akoHa AmITepa. 1
OneKTPOH3MEPHT eITbHBIE TIPHOOPEI
Crra JlopeHita, e€ HarpaByIeHIe H MOTYIb.
7 JIBIOKeHHe 3apsIKeHHOI YaCTHITHI B 1
OIHOPOTHOM MAarHHTHOM ITOJIe
Pelrerme zamau 1
Pabora crel Jlopertia 1
10 Pelrerme zamau 1
1 MarumuTHOe 11071e B BellecTRe. 1
DeppomMarHeTHKH, Napa- H JHAMATHETHKH
12 OcHOBHEIe CBOTicTBa (peppOMarHeTHKOR . 1

[IprvenHeHre heppOMarHETHKOB




13 Petrermie 3amau mmo teMe "MarmmrHoe 1omne"
14 Petrermie 3amau mo teMe "MarmrrHoe 1071€"
15 SIBTIEeHIe AIEeKTPOMATrHHTHOM HHJTYKI[HH.
[ToTok BeKTOpa MarHHTHOM HHIYKI[HH
16 SAC HHpyKIDL
17 3aKO0H 3eKTPOMArHHTHOH HHITYKIIHH
Qapapges
| 18 Buxperoe anekrpHueckoe roste. TokH @yxo
19 O] C HHIYKIIH B IBHIKYTITHX C5
IIPOB OTHHKAX
20 Perrenrie 3amau
21 [Tparmio JleHiia
| 2 NunyxrHBHOCTE. KaTyIka HHAYKTHBHOCTH
B IIEITH ITOCTOAHHOTO TOKA
3 SBmenne camouHAYKIHH. DJ1C
CaMOHHTYKI[HH
24 SHeprusa MarHHTHOTO TTOJIT KaTYIIIKH C
TOKOM. OJIEKTPOMArHHTHOE IT0JIe
25 Perrenrie 3amau
| 26 O6001eHHe H CHCTEMATH3 A 3HAHMIA I10
TeMe " DIeKTpogHHaMHKA "
7 KonrponeHasa paboTa 1o Teme
" OneKkTpoAHHAMHKA"
78 Komnebaremmuas cucrema. CBoOOIHEIE
komeGamma. ["apMoHHUecKHe KomneOaHHs
29 KrremaTHyeCcKOe H THHAMIYECKOE

OITHCAHHE KONIe0aTeBHEIX IRIDKEHIIT




OHepreTHyeckoe ormicanme. Bemog
THHAMHYECKOT0 OITHCAHHS TapMOHHYECKHX

a0 Koe0aHHi H3 HX 3HEPreTHYECKOro H
KHHEMAaTHUECKOT'O OITHCAHHS

31 Amromryna u daza xoned aHuit
[lepHon u yactoTa Konedbanuit. [Tepuoa
MAJIBIX CBOOOIHBIX KOJeOaH it

2 MaTeMaTHUeCKOro MasTHHKa. [leprof
CBOO OJTHEIX KOJI€0 aHIIT ITPYKHHHOTO
MaATHHKA

13 3aryxarorrie KomedaHsa. BEIHyKIeHHbIE
KoneOanms. PezoHaHC

34 ABTOKOIE0aHHS

35 Perrenrie 3amau

36 Vpok-koHbpepeHIs "MexaHHuecKHe
K0J1e0aHNI B My3BIKATbHBIX HHCTPYMeHTax"

17 O0Bo0IIeH e H CHCTeMAaTH3 AL 3HAHMIT TT0
TeMe ""Mexanueckie Komeoanmsa"

18 ONeKTPOMATHHTHEIE KOTTeOa M.
KomnebaTembHEI KOHTYP
®opmyrna TomcoHa. CBsI3b aMIDTHT VI BI

39 3apAfa KOHIeHcaTopa ¢ aMIDIMTY/ Ol CHIIBI
TOKa B KolleDaTeIlbHOM KOHTYpe

40 3aK0oH cOXpaHeHHS SHEPIHH B HIeaTbHOM
Koe0aTeIbHOM KOHTYpe
3aTyxaronrie SIeKTPOMarHHTHEIE

41 Kkomebannsa. BLIHYKIeHHEIE

AIIEKTPOMAarHHTHEIE KonebaHHT




[lepemenHrDt Tok. Pe3ncTop 1 KoHIeHcaTop

2 B I[ETIH ITEPEMEeHHOr 0 ToKa

13 Karyirka HHIyKTHBHOCTH B IIeTTH
IIepPEMEHHOT0 TOKa

44 3axon OMa 171 3eKTpHYecKoft el
IlepeMeHHOI'0 TOKa
M oIIIHOCTE ITepeMeHHOT0 TOKA.

45 AMIDTHTYTHOE H JTefiCTB VIoIllee 3HAUEeHHE
CHJIBI TOKA H HAITPSTXKEHHS

46 PezoHanc B 5IeKTpHUECKO 1eIH

47 Pelrerme zamau
UpeamsHert TparchopMarop.

48 [Tpou3BOACTRO, MTepefaya | IoTpedIIeH e
3JIeKTpPHYECKOH SHEPTHH
OKOJIorH4YecKHe PHCKH ITPH IIPOH3BOJI CTRE

49 3JIeKTPO3HeprHH. KyibTypa HeIlomb30BaHHs
3TIeKTPO3HEPIHH B TTOBCETHEBHOIT JKIT3HH

50 Perrtermie 3amau

51 Perrermie 3amau

59 O0BGo0IIeH e H CHCTEMATH3 AT 3HAHMIT 10
TeMe " DIeKTpOMarHHTHEIe Ko1ed aHis"

53 M exarrrueckrie BOIHEL. X apaKTepHCTHKH
MeXaHHYeCKHX BOJIH

54 CroficTRa MEXaHHUYECKHX BOIIH

55 3ryK. XapaKTepHCTHKH 3BYKa

56 NHudpazeyk 1 yisTpa3eyk. [ITymoroe

3arps3HeHHe OKp Y Karoleft cpebl




o)

Pelrerme zamau

58

SJIEKI’I)OMaI"I-H'ITHBIe BOJIHEIL H3J’I}”—IGHZPIB
AIIEKTPOMAarHHTHEIX BOJIH

59

BHeera SIICKTPOMAarHHTHEIX BOJIH.
CpoiicTrBa SIICKTPOMArHHTHBLIX BOIIH

60

61

62

[IIxarma 37MeKTpOMarHHTHBIX BOJTH.
[IprmMeHeHIe 371eKTPOMArHHTHRIX BOJIH B
TEXHHKE H OBITY

[T pHHIMITEI PaIHOCRST3H H TeJIeBH/eHI.
Paguomnokaiga. SneKTpoMarHHTHOe
3arpsr3HeHHe OKPYIKalolett cpeqsl
KourpomsHas pabora 1o Teme "Komebarrst
H BOJHBI"

63

64

Caer. 3aKoH IIpsAMOIIHEeHOT0
pacIIpoCTpaHeHHs CBeTa

Perrrerrie 3ajiay Ha IIpHMeHeHHe 3aKOHA
TIPSIMOITHHEHOTO pacIpoCTPaHeHHs cBeTa

65

OTtpasxeHue cBeta. [Iimockoe 3epKaio.
Cdeprueckoe 3epKano

66

67

[Ipemomerme ceeTa. AbCOMOTHLIT H
OTHOCHT €IIbHBIIH ITOKa3aTelb ITPETIOMIICHI.
IlormHoe BHYTp €HHee OTpaKeHHe.
IIpenenbHELT YTOII ITOJTHOTO BHYTPEHHETO
OTpakeHHs

Perrernie 3ala4y Ha ITpPHMEHEHHE 3aKOHOB
OTpaKeHH H ITPEJIOMIIEHHA CBETA

68

Xop mydeii B ipu3Me. J[HcTiepcHs cReTa.
CroxHBI cocTar Oernoro ceeTa. [[peT




JImrel. @oKycHOe paccTosHHIe H

% ONTHYecKasl CHIA JIHH3EI
70 [TocTpoeHrie 1300 pakeHHIt B JTHH3aX H HX
CHCTeMax. Y BeITHUEHHE JIHH3BI
Perermie 3agayu Ha IocTpoeHHe
71 300 pakeHH I, TTOJTYYaeMBIX C TTIOMOIIBIO
TIHH3
72 ['1ma3 xak oIrrHuecKas cHeTeMa
| 7 Perrerre 3a,:£|;al{; [Ipenensr MpHMEHHMOCTH
reoMeTPHUeCKOH OITTHKH
74 CKOpOCTh CBeTa H MeTOJbI ee H3MepeHH:
| 75 Jucriepcus cpeta
76 Unurepdepenips ceeta
77 KorepeHTHEIe HCTOUHHKH. Y CTTOBHA
HAO0ITFOeHHsI MAKCHMYMOR H MHHHMYMOB
78 Permrenrie 3amau
| 79 [TprveneHe HHTepdepeHT HH
80 Judpaxipisa ceeta
81 JudpaKIHoHHas peléTKa. Y CJIOBHE
HAOJIO/IEeHHA TTTaBHPIX MAKCHMYMOB
82 Perrerme 3amau
83 [TomepeyHOCTE CBETOBBIX BOIIH.
[Tomsapm3arsa ceera
84 Perrenrie 3ammau
| 85 CReToBEIe SIBIIEHHS B IIPHPOJLE
86 O6o001IeHHe H CHCTEeMATH3AITH 3HAHMIL I10

TeMe "OrnTHka"




IBHIKVIIEFiCS UaCTHIIBI

87 KonrponeHasa pabota 1mo TeMe «OmnTHKa» 1
['paHHIIBEI TPHMEHHMOCTH KJIacCHYeCKOH
38 MEeXaHWKH. 3aKOHbI 3JIeKTPOHHAMHKH H 1
TIPHHIIHIT OTHOCHTEIIBHOCTH
39 [Tocrymnare! crielabHOH TeoOpHH 1
OTHOCHTeIILHOCTH
[TpocrpaHCcTB eHHO-BpeMeHHOIT HHTepRal.
[Tpeo6pazopanms JIopeHtia. Ycrosne
90 MpHUHHHOCTH. OTHOCHTEITLHOCTh 1
O HOBPEMEHHOCTH. 3aMe/lJIeHHe BpeMeHH H
COKpaIlleHHe JIJTHHBI
o1 OHeprysa H HMITYIIbC P eIIATHBHCTCKOM 1
YaCTHIIEI
9 Ces136 MAaccCH ¢ SHePrHeii H HMITYIIECOM 1
PeISITHBHCTCKO YaCcTHIIBI. DHEPIHs TI0KO0s
| 93 PapHOBecHOe TeIUIOBOe H3ITyUeHHE 1
94 3axoH cMmelenws Brma 1
25 I'mroreza M. Ilnanka o keaHTax. O OTOHEI 1
96 OHEPrus H HMITYIILC POTOHA 1
| 97 ®otoaddexr. Omerrer A. I'. CTomeTopa. !
3akone! porosddexra
08 Vpaeuenme Jitrnreftra qast poTosddexra. 1
"KpacHas rpanamnia” gotosddexra
| 99 Harnenrie ceera. OnmrTel I1. H. JleGemera 1
100 BommHOoBEIE cBOFICTBA UACTHIL 1
Bomne! ge bpoitna. JlmiHa BOTHEI fie
101 Bpoiint 1 pazMepsl 001aCTH JIOKATIH3AIHH 1




102

KopmyckyrsapHo-B omHoBoI gyams:M

103 Judpaxinis 51eKTPOHOR Ha KPHCTAIIIAX
Crierrdixa H3MepeHHiT B MHKPOMHpE.

104 CoOTHOII eHIST HEOTTPEAETIEHHOCT eff
IefizenOepra

105 Perrrerrie rpadruecknx 3amay

106 PemreHrie pacuéTHBIX 3amay
KonrpomneHasa pabota 1o Temam: "O CHOBEI

107 CTO", "KopIty cCKyILIpHO-BOIHOB O
ayamniMm”

108 OIIBITHI 11O HCCIIEJOBAHHIO CTPOEHHS aToMa.
[InanerapHas mopems aToMa Pezepdopaa

109 [Tocrymnare: Bopa

110 Bunr! criexrpor. CrieKTp yporHeft SHepTHH
aToMa BOoopoja

11 CTIOHTaHHOE M BHIHYKIeHHOE H3TyUeHHe
cBeTa

112 Jlazep
Hyxmonnas mopers sigpa ['eftzendepra-

113 M BaHeHKoO. 3apsay H MaccOoBOe UHCIIO sipa.
Hsororml. PagroakKTHBHOCTE
3aKoH pagHoaKTHBHOTO pacriaga. CBoficTBa

114 HOHIM3HPYIONIEr o H3TyueHHA. Brsrrie
PafHOaKTHBHOCTH HA JKHBBIE OPTaHH3MEL
HozmmerpHa
OHeprus CBsI3H HYKJIOHOB B sAzpe. SIoepHrie

115 cwikl. ledekT Maccerl spa. S aepHsie

peaxiH. SnepHble peakTopkl. [IpoGreMer




116

YIIPABJIEMOI'O TEPMOALCPHOI'O CHHTE3A.
DKOoJIOTrHUecKHe aclIeKThI PasBHTHA ;{;[epnoﬁ
IHEPTETHEH

MeTopBI perneTpalHi H HCCIIe]] OBaHHA
5JIeMeHTapHBIX yacTHI[. OyHIaMeHTalIbHEIe
B3aHMoJeHcTBHA. bapHOHEI, ME30HBI H
nerrToHsl. [Ipencrapnenme o CraHmapTHOI
Mopemi. KBapK-TITroOHHas MOJIEITb ajl POHOB

b7

Om3uKa 3a nmpeperaMu CTaHIapTHOM
MopnermH. TéMHasa MaTepIL H TEMHA
sHeprus. EquHcTBO I3HUecKoi KapTHHEL

MHpa

118

STarnsl Pa3BHTHA aCTPOHOMHH. 3HaueHIe
aCcTPOHOMIH

112

[IpHMEHITMOCTD 3aKOHOB (PHZHKH TSI
00 BACHEHIS TTPHPOJIEL KOCMIYECKHX
00BekToB. MeToIbl aCTPOHOMHYECKHX
HCCIIET OB aHHH

CoBpeMeHHEIe OITTHYEeCKHE TeIeCKOITH,
PaTHOTEIEeCKOITH, BHeaTMOC(epHast
ACTPOHOMHS

121

122

Bup 3Bé3gHoro Heba. Co3Be3iHs, IpKHe
3BE3IEL, TUIAHETEI, HX BHIHMOE TBHKEHHE
ComueuHas cucreMa. Commire. ComHeuHas

aKTHBHOCTE. MeTourmk sHepriu CornHita 1
3BE3T

123

3B&3/IBI, HX OCHOBHEIE XapaKT €PHCTHKH.
JuarpamMma "cIieKTpambHbBIH KIace —




CBETHMOCTL"

124 3Be3 LI ITTaBHOI IT0CTIENOBATEILHOCTH

BHyTperree cTpoente 3E3. CoBpeMeHHEIe
125 TIPEICTABIEHHS O ITPOHCXOXKEHHH H
3BOJOIHEH COHITA H 3BE3]. DTAIILI JKH3IHH

3BE3T

126 Mieunsni [Tyrs — Hamra [MamakTrka. THITEL
raJakTHK. YépHbIe ABIPHL B AApax raTaKTHK

Bceenennas. Pacurmpenre BeeneHHoil. 3akoH
127 Xab6ma. Teoprst BombIoro B3prea.
Pemikroroe m3mmyueHHe

128 MacrmrrabHast cTpykTypa BeenenHofi.
M eraramakTika

129 Hepemérrmzie rpo0ieMel acTPOHOMIH

Om3HYecKHi MPaKTHKYM IO TeMe
130 "Hceneqor aHie MAarHHTHOTO ITOJIS
TIOCTOSTHHEIX MAarHHTOB"

DO H3HYECKHI IIPAKTHKYM 10 TeMe
131 "3yyeHHe 3aBHCHMOCTH CHIIBI AMITepa OT
CHUIBI TOKA"

@3MuecKHii MPaKTHKYM I10 TeMe
132 "Hccnenor amie sIBISHHST
3JIeKTPOMArHHTHO HHIYKI[HH"

133 DH3HYeCKHit IPAKTHKYM 10 TeMe
"HccnenoBaHie ABIEHHA CAMOHHIYKITHH"

OH3HYECKHI IIPAKTHKYM 110 TeMe
134 "3MepeHIie TIepHoa CBOOOTHEIX
Kore0aHHiT HHTSHOT'O H ITPY>KHHHOTO




MAaATHHKOB"

135

D rr3HyecKHi IIPaKTHKYM IT0 TeMe
"[IpeoOpazoBaHIe SHEPTHH B IIPYKHHHOM
MasgTHHKe"

136

137

DO H3HYECKHI IIPAKTHKYM 10 TeMe
"HcenegoraHie IiepeMeHHOIO TOKa uepes
IOCIIe[0BATEIIEHO COeIHHEHHBIE
KOHJIeHcaTop, KaTYyIIKy H pe3HcTop”

Drr3HyecKHi IIPaKTHKYM ITO TeMe
"I3yueHHe TTapaMeTPOR 3BYKOB O BOITHBI"

138

Or3uyecKHii IPaKTHKYM 110 TeMe
"H3MepeHHe moKazaresd IpeIoMIeHHA
crexna” wm "[lonyuente 1306 pakeHHs B
CHCTeMe H3 IUIOCKOI0 3epKana H JIHH3B"

139

D H3HYECKHI IIPAKTHKYM 10 TeMe
"UzmMepentie (hOKYCHOTO PACCTOSHHS
PacCceHBarOIIHX JIHH3"

140

DH3MUECKHIT TPAKTHKYM I10 TEMe
"Habmogerie grdpaxiii, HHTepdepeHLIHH
H TIOJIIpH3alHH cBeTa’

141

DH3HUeCcKHit IPAKTHKYM 10 TeMe
"OrnpeneneHre HMITYIIbCa H SHEPTHH
PESTHRHCTCKHUX YacTHII (TIo doTorpadmsm
TPEKOR 3apsIKeHHBIX YaCTHI[ B MATHHTHOM
roie)"

142

Drr3uyecKHi IPaKTHKYM IT0 TeMe
"Hcemeqor aHie 3aBHCHMOCTH CHITBI TOKA
yepe3 CBETOAHO] OT HaIpshKeHHA"




O r3pyecKHii IIPaKTHKYM I10 TeMe
143 "IlccregoBaHie CrieKTpa pazpeKeHHOIO
aTOMAapHOT0 BOOPOAA H H3MEpPEHHE

TocTosTHHOIT Pundepra”

Dr3uyecKHii IIPaKTHKYM I10 TeMe
144 "HccnenopaHie pagHOaKTHBHOIO (hoHa ¢
HCIIONB30BaHHEeM Jo3HMeTpa

DH3HMIECKHIT TPAKTHKYM TI0 TeMe

"HabmromeHsst 3B E31HOro Heba

HEBOOPY KEHHBIM I7Ia30M € HCITOJIb3 0BAHHEM

145 KOMITHIOTEPHBIX TTPHITOJKEHHIT JITIST
OITpeeITeHIS TTOT0KEHHST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO ZIaTy: OCHOBHBIE
co3Be3aisa CeBepHOTO ITONYINAapHs H SPKHE

3BE3IEI"

O6o0IIeH e H CHCTEMATH3 AL 3HAHTIA.
Poms ¢rmuky H acTpOHOMHH B

146 9KOHOMHYECKOH, TEXHOIOTHUECKOIT,
COLIMAILHOM U 3THYecKoi cdepax
T eSTENBHOCTH YEI0BEKa

O0Bo0IIeH e H CHCTEMATH3 AL 3HAHHMIT.
147 Porms 1 MecTo (pH3HKH H aCTPOHOMHH B
COBPEMEHHOT HAYUHOI KapTHHE MHpa
O6001eHHe H CHCTEeMATH3 AL [HST 3HAHMIA.
Poms dirmsmueckoit TeopHH B GOpPMHpPOBAHHH
148 MpeJicTaBIIeHHIt o (3 IIecKoii KapTHHe
MHpa, MeCTO (PH3HUECKOif KAPTHHBI MHpPA B
00IIEM PSITY COBPEMEHHBIX €CTECTBEHHO-

HAYUHBIX ITpeJl cTAaRJIEHHIt 0 TIPHPOie




O06o00mIeH e H CHCTEMATH3ALA 3HAHMIT I10

149
TeMme "KnHeMarHka"

150 O06o061IeHNe 1 cHCTeMAaTH3 Al 3HAHHIL 110
teme "KuHemarHKa"

151 O6o0rIeHne H cHCTeMAaTH3aI[Hs 3HAHHIT T10
Teme "/[nHamMmHKa"

152 O06o01eHe 1 CHCTeMATH3AI[HS 3HAHHIT 110
TeMe ''CTarTHKa TBeporo Temna"

153 O6o0rIeHHe H CHCTEMATH3aI[HsT 3HAHHIT T10
TeMe ""3aKOHBI COXpaHeHHI B MeXaHHKe"
O6o0IIeHe 1 CHCTEMATH3AIHS 3HAHHIT 110

154 TeMe '"OCHOBBI MOJIEKYIISTPHO-KHHETHUEeCKOTH
TeopHH"

O06o0mreHne 1 cHCTeMaTH3alHs 3HAHTIL I10

155 teMme "TepMmogHamika. TelUIoBEIe
MAaIIHHBI"

O6o0rIeHne 1 cHCTeMaTH3aI[Hs 3HAHHIT T10

156 TeMe "ArperarHsle COCTOSHIS BelllecTBA.
@az0oBkIe MEPEXOHL"

157 O6o061IeHe 1 cHCTeMAaTH3 Al 3HAHHIT TT0
TeMme " DeKTpHYecKoe 1one"

158 O06o0mreHne H cHCTeMaTH3aIHs 3HAHIIT I10
TeMe "[loCTOAHHEI HIeKTpHYeCcKHit TOK"
O06o0061eHe 1 cHCTeMATH3AI[HS 3HAHHIL 110

152 TeMe "TOKH B pa3mHUHEIX cpemax”

P cp

160 OGo0reHne 1 cHCTeMAaTH3aIHs 3HAHHIT T10
TeMe "MaruurHoe 1iomne"

161 PezepeHeri ypok. Obo61meH e 1




CHCTeMATH3AaI[HA 3HAHIIT IT0 TeMe
" DIeKTpOMAarHHTHAs HHIYKIH"

162

Pezeprumrit ypok. OGo0ImeHIe 1
CHCTEMATI3AIT SHAHII 110 TeEMeE
"MexaHrueckHe xonedanms"

163

164

165

PezepeHerii ypok. Obo0ImeH e H
CHCTeMAaTH3AI[H 3HAHHIT IT0 TeMe

" DIIeKTpOMArHHTHEIE KoJteOarrst"

PezepeHeri ypok. Obo001meH e 1
CHCTeMAaTH3AaI[HsA 3HAHHIT 110 TeMe
"MexaHIHUeCKHe H 3IIeKTPOMarHHTHBIe
BOJIHEI"

PezepeHerii ypok. Obo0ImeH e 1

CHCTEMATH3AINA 3HAHHE 110 TeMe "OrnTHra"

166

PeseprHrbri ypok. O600ImeHHe 1
CHCTEMATIH3AITH 3HAHIH 1o TeMe "O CHOBEI
CTO"

167

Pezepruerii ypok. O0Go0ImIeHIEe H
CHCTeMAaTH3aL[s1 3HAHHI ITo TeMe
" KopIty cKyIsIpHO-B OJIHOB Oi1 nyaniM”

168

169

PezepeHeri ypok. Obo0ImeH e H
CHCTEMATIH3AITHA 3HAHHI 110 TeMe "D 3HKa
aToMma"

PezeprHeri ypok. Obob1mete 1
CHCTeMATI3alls 3HAHMI IT0 TeMe "D I3HKa
aTOMHOTO SI/Ipa H 3IeMeHTaPHBIX YacTHI"

170

PezepeHeri ypok. Ob001meH e 1
CHCTeMAaTH3AaI[Hs 3HAHHIT IT0 TeMe




" 31eMeHTEI acTPOQH3HKH"

OBHIEE KOJIMYECTBO HACOBIIO
ITPOI'PAMME

170

16




YUYEBHO-METOJNMYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHAJILI /U YUHEHHNKA

®mnka. 10 knace. ba3oBelil 1 yriryOné HHEL ypoBHNA. Makmmer I".51.,

Byxoener B.B., Corcknit H.H. / Iloxg pen. Ilapdentseroit H A.

METOJUMYECKHNE MATEPUAJIBI JJI1 YUUTEJLA
®mnka. 10 knace. Metogmaeckoe rmocodme k yueOHuky I'.4. Maknmesa, A.3.

CuHIKOBa

I PPOBBLIE OBPA3OBATEJIBHBLIE PECYPCBI 1 PECYPCbI CETH

HNHTEPHET

http://school-collection.edu.ru/
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