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[Iporpamma 1o  ¢usmke ompexaensier  00s3aTeNBLHOE
OpeMETHOE  COJEepXKaHWE, YCTAaHABIMBACT  PEKOMEHIYEMYIO
NOCTIeIOBATEIPHOCTh HM3YYEHHS TEM M Pa3lielioB  y4eOHOTO
npeaMera ¢ Y4ETOM MEKIPEIMETHBIX H  BHYTPHIIPEIMETHBIX
CBsI3€d, JIOTMKM Y4eOHOIrO TMpoliecca, BO3PACTHBIX OCOOCHHOCTEU
oOyuatomuxcs. Ilporpamma no ¢usuke na€r mnpeacTraBlieHUE O
HENsX, COACp)KaHUM, OOIIe cTpaTernu OOy4eHUs, BOCIIUTAHHUS H
pa3BuUTHS  OOydYalONIMXCS  CPeACTBaMH  y4eOHOTO  TpeaMeTa
«Du3nkay Ha YriayOI€HHOM ypOBHE.

N3ydyenue xypca Qu3uku yriayOia€HHOrO YPOBHS MO3BOJISIET
peanu3oBaTh 33a1auu MpoPEeCCHOHATBHON OpUEHTAIlNH, HAIIPABJICHO
Ha CO3/IaHUE YCIIOBHH JUTSI IPOSIBIICHHSI CBOMX WHTEIUIEKTYaIbHBIX U
TBOPYECKUX CIOCOOHOCTEH KaXJbIM OOYy4aromuMCs, KOTOpBIE
HEOOXOMUMBI Ui TPOJOJDKEHHUS 00pa3oBaHHUS B OpraHU3allUsaX
npoeCCHOHAIBHOTO  00pa3oBaHUs MO  Pa3IuYHbIM  (DU3UKO-
TEXHUYECKUM U MH)XKEHEPHBIM CHEIHATIbHOCTSIM.

B mporpamme mno ¢usuke omnpenensioTcs IUIaHUpYyeMble
pe3yibTaThl OCBOCHHS Kypca (PU3UKH HAa YPOBHE CPETHEro OOIIEero
0o0pa3oBaHUs: JIMYHOCTHBIE, MeETalpeIMETHbIE, IpeIMeTHble (Ha
yriayOonéHHoM ypoBHe). HayuHO-MeTom010ruuecKkoil OCHOBOM st
pa3zpaboTku TpeOOBaHUI K JMYHOCTHBIM, METallpPeIMETHBIM H
IpeIMETHBIM pe3yibTaTaM 00YdYarolIUuXCsl, OCBOUBIINX MPOrpPaMMy
no ¢u3Mke Ha YpPOBHE CpemHero oOmero oOpa3oBaHUsA Ha
yrayOn€HHOM  YpOBHE, SIBJISIETCS ~ CHCTEMHO-JEATEIbHOCTHBIM
MOJAXO/I.

[Iporpamma 1m0 ¢u3MKe HE CKOBBIBAET TBOPYECKYIO
UHUIMATUBY YyYHUTENEd U MPEAOoCTaBIsIeT BO3MOKHOCTH  JIJIst
peanu3aiuy pa3TuYHbIX METOJAUYECKUX TMOIX00B K MPEToAaBaHHI0
¢uszuku Ha yriuyOon€HHOM YpOBHE MpPU YCIOBUU COXpPaHEHHS
00s3aTeNbHOM YacTH coiep KaHus Kypcea.

®dus3ukKa Kak Hayka O Haubojee OOIIMX 3aKOHAX MPHUPOJBI,
BBICTYIIas B KauecTBe y4eOHOro MpeaMeTa B MIKOJE, BHOCHUT
CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHH 00 OKpyXaroleM MHpeE.
HlkonbHbli  Kypc  (u3ukun —  cucTEMOOOpa3yromMi  JUIs
€CTEeCTBEHHO-HAYYHBIX y4eOHBIX MIPEIMETOB, MOCKOJIbKY
¢u3uueckue 3aKOHBI JIGKAT B OCHOBE IPOLIECCOB M SIBJICHHIH,
U3yyaeMbIX XUMHUEH, Ouosoruedl, ¢usnueckoil reorpaduei u
acTpoHomued.  Vcronib30BaHME W aKTMBHOE  NPHUMEHEHHE
¢u3nUecKux 3HAHWM OINpeneNnIo XapakTep M OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEpreTukd, TpaHCIopTa,
OCBOEHMSI KOCMOCA, TMOJIYyYE€HHUSI HOBBIX MATEpHAJIOB C 3aJlaHHBIMU




cBoiictBamu. M3ydenne (U3UKM BHOCUT OCHOBHOW BKJIA] B
¢dopmupoBanue €CTECTBEHHO-HAy4YHOM KapTHUHBI MHpa
oOyuyaromierocsi, B (OpMHUpPOBaHUE YMEHHI NPUMEHATH HAyYHBIN
METO/1 IO3HAHMSI NP BBIIIOJIHEHUU UMH YU4€OHBIX MCCIEA0BAHUMN.

B ocHoBy kypca (u3MKM Ha YpPOBHE CpEIAHEro OOIIero
00pa30BaHus MOJIOKEH Pl HJeH, KOTOpblE MOKHO paccMaTpUBaTh
KaK IPUHIUIBI €70 NOCTPOEHHUS.

Hoea yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBISETCS
JOTMYECKH 3aBEpLIEHHBIM, OH COJEPKUT MaTepuanl U3 BceX
pa3nenoB (U3WKH, BKIOYAET KaK BOMPOCH KIACCHYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoea zenepanuzauyuu. B COOTBETCTBMM C HEW Marepuall
Kypca pusuku o0beqMHEH BOKPYT (pr3nueckux Teopuil. Beaymum B
Kypce siBisieTcs: (OpMHpOBaHHE NPEICTABICHUNW O CTPYKTYPHBIX
YPOBHSX MaTe€pUH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusauus mnpeanosaraet
WCIOJIb30BaHNE T'YMaHUTApHOTO MOTEeHLWanda (U3NYECKOM HayKw,
OCMBICJICHHE CBS3M pa3BUTUS (PU3HKU C pa3BUTHEM OOIIecTBa, a
TaKke c MHUPOBO33PEHUYECKUMU, HPaBCTBEHHBIMU u
9KOJIOTMYECKUMH MTPOOIEMaMHU.

Hoea npuknaonoiu nanpaenennocmu. Kypc ¢dusukn
yrayOGnE€HHOTO YPOBHSI MpEAnoJjiaraeT 3HAKOMCTBO C UIMPOKUM
KPYrOM TE€XHUYECKHX U TEXHOJOTUYECKUX MPUIOKEHUN U3y4EeHHBIX
Teopuil u 3akoHOB. [Ipy 3TOM paccmaTpuBarOTCS Ha YPOBHE OOIIHX
NPEJICTaBICHUA U COBPEMEHHbIE TEXHUYECKHE YCTpOIlCTBa, U
TEXHOJIOTUHU.

Hoea 3rxonozuszayuu peanvsyercs MOCPEACTBOM BBEICHUS
3JIEMEHTOB coJiep>KaHus, MOCBSIIEHHBIX HKOJIOTHYECKUM
npoGiieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH W TEXHOJOTMH, a Takke O0OCyXJaeHus mnpodieM
palOHaIBLHOTO MIPUPOIOTIONIB30BAHUS u 9KOJIOTHYECKOM
0€30MacHOCTH.

OcBoenue coaepaHusi IpOrpaMMBbl O (PU3HKE AOTKHO OBITh
MOCTPOCHO HA MPUHIMUIAX CUCTEMHO-IESTEIbHOCTHOTO IMOAX0/a.
Jns  ¢usuku  peanuzanys STUX OPUHIMIIOB Oasupyercs Ha
UCIIOJIb30BAHUU CAMOCTOSITENIbHOTO IKCIEPUMEHTa KaK MOCTOSTHHO
neiictByromiero Qaxkropa yuyedHoro mpouecca. s yriayOGnéHHOTro
YPOBHA — OTO CHUCTEMa CaMOCTOSITENILHOTO  YYEHUYECKOTO
9KCIEPUMEHTA, BKIIIOYAIONIETO (PPOHTAIbHBIE YIEHUUYECKHE OIBITHI
IpY U3y4eHUH HOBOTO MaTepHaa, 1abopaTopHble pabOThl U PabOTHI
npaktukyma. [Ipy 3TOM BO3MOXHBI JIBa CIOC00a peanu3aluu
¢u3mueckoro mpakTMKyma. B mepBoM  ciydae MpakTHKYM
npoBoautcs 6o B koHIEe 10 u 11 kmaccos, mubo mocne nepBoro u
BTOPOTO MOJIYTOAUN B KaXJOM M3 3TUX KiaccoB. BTopoil crocob —
9TO HHTerpamus paboT NpaKTUKyMa B CHCTEMY JabOpaTOPHBIX
paboT, KOTOpBIE MIPOBOJIATCS B MPOLIECCE U3YUCHHSI pa3jiena (TeMBbI).
IIpu stom  mox  paboTamMu  OpPAaKTUKyMa  MOHHMAETCS
CaMOCTOSITEIBHOE ~ MCCIEAOBAHHUE, KOTOpPOE MPOBOAUTCS IO
PYKOBOJCTBY CBEPHYTOTO, 000OMIEHHOTO BHMJa 0€3 TMOIIAaroBOi




UHCTPYKLUH.

B nporpammMe mo ¢Qu3MKe cUCTeMa  YYCHHUYECKOTO
IKCIIEPUMEHTA, JTaOOPaTOPHBIX PabOT M MpPaKTUKyMa MPeJCTaBIeHA
€/IMHBIM NIepeyHeM. BpIOOp TeMaTHKy 7151 3TUX BUAOB YICHHUECKHX
NPaKTUIECKUX paboT OCYIIECTBIISICTCS Y4aCTHUKaMHU
00pa30BaTEILHOTO MPOLECCa HCXO s U3 0COOCHHOCTEH TTOYPOYHOTO
IUIAHUPOBAHUsI M OCHalleHus KaOuHeta Qusuku. Ilpu s3TOM
obecrieunBaeTcs OBIaIcHHE 00YJAIOMIUMICS YMEHHUSIMH TPOBOIUTH
npsiMble M KOCBEHHBIE HM3MEPEHHS, WCCIICAOBAHUS 3aBHCUMOCTEH
¢u3MUecKnX BETUYMH U IOCTAaHOBKY OIBITOB 10 IIPOBEpKE
NPEIO’KEHHBIX THITOTE3.

Bonbioe BHUMaHWE YIENSETCS PEIICHHIO pacu€THBIX U
Ka4eCTBEHHBIX 3amad. Ilpm 3TOM ams  pacu€THBIX  3amad
NPUOPUTETOM SIBISIIOTCS 33Ja4dl C SIBHO 33aJaHHONM W HESBHO
3aJIaHHOM  (PU3WUYECKOM MOJENbI0, TO3BOJISIIOIINE TPUMEHSTh
U3yYCHHBIE 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasJena
Kypca, Tak 1 MHTETpUpYys IPUMEHEHNE 3HAHUH 13 pPa3HBIX Pa3esioB.
Jlns KadecTBEHHBIX 3a7ad TPUOPUTETOM SIBIISIOTCS 3a/JaHUS Ha
00bsiCHEHUE/NIpe/ICKa3aHue NPOTEKAaHUS (PU3NYECKUX SIBICHUNH U
MPOLIECCOB B OKpYyXarouledl >ku3HM, TpeOyromue BbIOOpa
Gu3ndecKoil MOJENN ISl CHTYaIllMH TPaKTHKO-OPUEHTHPOBAHHOTO
Xapakrepa.

B cootBerctBum ¢ TpeboBanmsimu  DPI'OC COO «
MaTepHaIbHO-TEXHUYECKOMY 00eCIeUeHHI0 Yy4eOHOTo Tpolecca
Kypc pu3uku yriyoJéHHOTO YpOBHSI Ha YPOBHE CPETHEro OOIIero
o0pa3oBaHusl JOJDKEH U3y4aTbCsl B YCIOBHSX IPEIMETHOTO
kabuHera. B kabunHere ¢u3NKKM MODKHO OBITH HEOOXOAMMOE
naboparopHoe oOOpyHOBaHWE [UIsl BBIMOJIHEHUS YKa3aHHBIX B
nporpaMmme 1o ¢pu3MKe YIeHUYECKHX OIBITOB, Ja00paTOPHBIX PabOT
U paboT MPaKTUKyMa, a TaKXKe IEMOHCTPAIIMOHHOE 000pYA0BaHHUE.

HemonctpanmonHoe  obopynoBanue  GopMupyercss B
COOTBETCTBUU C TMPUHIUIOM MHUHUMAIbHON JIOCTATOYHOCTH U
obecrieunBaeT TMOCTAHOBKY IME€PEUMCICHHBIX B MPOrpaMMe IO
¢u3MKe KIIOYEBBIX JIEMOHCTpAIMI AJs MCCIEAOBAHUS HU3Y4aeMbIX
SIBJICHUW W TPOLECCOB, SMIMPHUUECKUX H (PYHIAMEHTAIBHBIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaboparopHoe obopynoBaHue TUIS YUEHUYECKHX
OPaKTHUYECKUX paboT d¢opmupyercs B BHIE TEeMaTHYECKHX
KOMIUIEKTOB M OOecleuynBaeTcsi B pacyére OJHOIO0 KOMILJIEKTa Ha
IBYX oOydaromuxcs. TemaTnyeckue KOMIUIEKTHI J1a0opaTOpHOTO
00OpyJOBaHUS JIOJDKHBI OBITh TOCTPOECHBI HAa KOMIUIEKCHOM
UCMOJIb30BAHUN AHAJIOTOBBIX M IM(POBBIX NPHOOPOB, a TaKxKe
KOMIIBIOTEPHBIX HM3MEpPUTENBHBIX CHCTEM B BUAE LH(PPOBBIX
"1abopaToOpH.

Cpok, Ha KOTOpPBIH pazpaboTaHa
pabouas mporpamMma

2 roma

Crniucok nmpusoxeHuit K paboueit
IIporpaMme

Hoypquoe IJIAaHUPOBAHUEC, ONCHOYHBIC MAaTCPUAJIbI




HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeaHero ooOImero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXXEHUW M TpeOOBaHW K pe3yibTaTaM OCBOEHUS
OCHOBHOHM oOpa3oBareinbHOM Mporpammel, npeactaBieHHsix B ®I'OC COO, a
Takxke ¢ yuérom (eaepanbHON paboueil mporpammbl Bocniutanus U Konueniuu
npenoaaBaHusi yueoHoro npeameta «duszrka» B 00pa3oBaTebHBIX OpraHU3AMIX
Poccuiickoit  ®denepanuu,  peaqusylOIIMX  OCHOBHbIE  00Opa3oBaTelibHbBIC
IPOTrpamMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeIbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOT'0 MpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TMpOIECcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeNCTaBICHUE O LEJAX, COJAEpPKAHUM, OOIIeH
CTpaTeruu OOYy4YCHMs, BOCIHTAHUS W PA3BUTHSA OOYYAIONIUXCS CPEJACTBAMHU
yueOHoro npenmera «dusuka» Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢usuku yriayOJaEHHOrO YpPOBHSI TO3BOJIIET pean30BaTh
3a/1ayu MPOPECCUOHAIBHON OpPHEHTAIIMM, HAIIPABJICHO HA CO3JaHUE YCIOBUU IS
NPOSIBJICHUST CBOMX MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOpble HEOOXOAWMBI [JIsi TPOJOJDKEHUsT O00pa3oBaHUS B
opraHuzanuax npodeccuoHaIbHOrO O00pa3oBaHUs MO Pa3IWYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHUATIBHOCTSIM.

B nporpaMmme mno Qusnuke ONpenensioTca IUIAHUPYEMBIE PEe3yJIbTaThl
OCBOCHUS Kypca (DM3UKHU Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUYHOCTHBIC,
METanpeIMeTHbIe, TMpeaMeTHble (Ha  yrayonéHHoMm  ypoBee). Hayuno-
METOJOJIOTHYECKOH OCHOBOM IsI pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METaNpeIMETHbIM W TPEAMETHBIM pe3yJibTaTaM OOyYalolIUXCs, OCBOMBIIUX
mporpaMMmy 10 (HU3MKE Ha YpOBHE CpeaHero oodmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBINA MOAXO.

[Iporpamma o (hu3mKe BKIIOYAET:

IUTAHUPYEMBIE Ppe3yJbTaThl OCBOEHHUS Kypca (U3UKH Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJbTAThI 10 TOJIaM O0yUEHHS;

conepkanue yueOHoro npeamera «@u3nkay mo rojgaM 00ydeHHUsI.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTEIECH U
MPEAOCTABISIET BO3MOXHOCTH JUJISI pealiu3allid  Pa3IUYHbIX METOJUYECKUX
MOAXOA0B K TMpenojaBaHvi0 (PU3MKA Ha YrIyOJIEHHOM YpOBHE MpPHU YCIOBUU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYNAas B
KauecTBe y4eOHOro mpeIMeTa B LIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 oKpy»xaromeMm Mupe. LIIKoapHbIN Kypc (QU3UKH — CUCTEMOOOPa3yIOIIHiA
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBIICHUHM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuzmueckor reorpadueit u actpoHomued. lcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpENEenIo XapakTep W OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DHHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIy4EHHUSI HOBBIX MAaTEpPHAJOB C 3aJaHHBIMM CBOWcCTBamu. M3ydyeHue
(¢u3MKH BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa oOydyaromerocs, B GOpMHUpPOBAHUE YMEHHUN MPUMEHSTh HAyUHbIN
METO/]I MO3HAHUS MPHU BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHoBYy kypca (u3MKH Ha YpOBHE CpeHEr0 00111ero 00pa3oBaHus MOJOKEH
pAI Uael, KOTOpbIE MOKHO PACCMaTpPUBATh KAK MPUHLMUIIBI €r0 IIOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOM (PU3UKHU.

Hoea cenepanuzayuu. B coOTBEeTCTBUU C HeW MaTepuan Kypca (U3HKU
o0OBeMHEH BOKPYr (Qu3nueckux Teopud. Bemgymum B Kypce sBiIseTcs
dbopMuUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MUCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHMAaNa (DU3UUECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TakKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢puszuku yriryonEHHOTO YPOBHS
IPEANOJIaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX U TEXHOJOTMYECKUX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akOHOB. [Ipum 3TOM paccmarpuBaroTcs Ha
yYpOBHE OOIIMX MPEJICTaBICHUH U COBPEMEHHBIE TEXHHUYECKHE YCTpPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xkonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS BJIEMEHTOB
COJIEpKaHMs, IIOCBAIIEHHBIX HKOJIOTMYECKHM Ipo0iieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJOTHM, a TaKXKe OOCYXACHHS
npo6JieM palMoOHAIBHOTO MPUPOIOTIOIB30BAHMS M SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATEIBHOCTHOrO nmoaxoa. s Gus3uku peanusanus 3TUX
MPUHIIMIIOB 0a3MpPYyeTCsl Ha UCIOJIB30BAHUM CAMOCTOSITEIBHOTO 3KCIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpoiecca. [ns yrimyO6néHHoro
YPOBHA — OTO CHCTEMa CaMOCTOSTEIBHOIO YYEHHUYECKOrO0 HKCIIEPUMEHTA,



BKJIFOYAIONIETO (PpOHTATbHBIC YUYCHHYECKHE OMNBITHI TMPU HW3YYCHUH HOBOTO
Marepuana, JabopatopHbie paboThl U pabOTHl MpakTUKyMma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanmuzanuu (puanueckoro mpakTUKyma. B mepBoM ciyuae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 kmaccos, nubo0 mocie mepBoro u
BTOPOr0 TOJYTOAMI B KaXIOM M3 3THX KiaccoB. Bropoit cmoco6 — 3To
uHTerpaus paboT MNpakTUKymMa B CHUCTEMY JIaOOpaTOpHBIX paboT, KOTOpPHIC
MPOBOJSITCS B Mpoliecce u3ydeHus pazzaena (temsl). Ilpu stom mox pabGoramu
MPaKTHKyMa MOHUMAETCS CAMOCTOATEIbHOE HCCIEAOBaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOIaroBOi HHCTPYKIUH.

B mporpamme mo ¢usMke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
1abopaTopHBIX paboOT W MpakTUKyMa MpEJCTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKHA JIJI 3TUX BUIOB YYCHHUYECKHX MPAKTHYCCKUX PaOOT OCYIICCTBISACTCS
y4acTHHKaMHu 00pa30BaTesIbHOI0 Mpolecca UCXOAs U3 0COOCHHOCTEN MOYPOYHOTO
IUIAHUPOBaHUs M OCHaleHus kaOuHeta ¢usuku. [lpu sTom oOecredymBaeTcs
OBJIaJICHNE OOYYalONUMHUCS YMCHHSIMH IPOBOJUTH TPSIMbIe ¥ KOCBCHHBIC
MU3MEPEHUs, WCCIACAOBAHMS 3aBHCHMOCTEH (DH3UYCCKUX BEIIMYMH W IMOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbimoe BHMMaHHWE YHAEIACTCA PEIICHUI0 PacYETHBIX W KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3aJadd C SIBHO
3aJlaHHON U HESBHO 33JIaHHOW (PM3MUYECKOW MOJIEJbIO, MO3BOJISIONINE TPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM Kak M3 OJHOr0 paslena Kypca, Tak
UHTETPUPYs MPUMEHEHUE 3HAHUN U3 pa3HbIX pasfenoB. Jljis kauecTBEeHHBIX 3a7ad
OPUOPUTETOM SIBIISIIOTCS 3aJaHUSl Ha OOBSICHEHHE/TIpeICKa3aHue MPOTEKaHUS
bU3HUYECKUX SIBICHUN M MPOIIECCOB B OKPYKAIOIICH KU3HH, TPeOYOIIMe BrIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIeUeHHI0 y4eOHOro mporecca Kypc (U3UKH YriayOJEéHHOTO
YPOBHSI Ha YPOBHE CPEHETO 00I1Iero 00pa3oBaHus JOHKEH U3Y4YaThCsl B YCIOBUAX
npeaMeTHoro kaOuHera. B kaOuHere GU3HKK JOMDKHO OBITH HEO0OXOIUMOE
nabopaTopHOoe OOOpYJOBaHUE IS BBIMOJHEHHUS YKa3aHHBIX B TPOrpaMMe IO
bu3MKe YYEeHHMYECKUX OMBITOB, JIA0OPATOPHBIX paboOT W paboOT MpaKTHKyma, a
TaKXke IEMOHCTPAIMIOHHOE 000PYy/JOBaHHUE.

JleMoHCTpalimoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MWHUMAJIbHOW JOCTaTOYHOCTH H  OOECIEYMBAET IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUN s
WCCJICIOBAHNUS  W3Y4YaeMBIX SIBICHUH ©  MPOILECCOB, OMIHUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dbopMupyeTcsi B BHUIIE TEMAaTUYECKUX KOMILIEKTOB W 00ECTIeUnBaeTCsS B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcsa. TemMaTH4ecKue KOMILIEKTHI
1a00paTopHOTO OOOPYJOBAaHMS JIOJDKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpATOPUI.

OCHOBHBIMM HeJSIMH M3y4yeHUs: QU3HKU B OOLIEM OOpa3oBaHUU SIBISIOTCA:

(dopMHUpOBaHUE HHTEpeca U CTpEeMJICHHS OOy4aloluxcsi K HayYHOMY
U3YYEHUIO TPUPOJBI, pa3BUTHE HUX HMHTEJUIEKTYyallbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJE MO3HaHWUS U (HOPMHpPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMHpoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCTIONB30BAHUEM (PU3UYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poNM (PU3UKU I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUMN 0 BO3MOXKHBIX  cepax Oynyuei
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HalpaBJICHUH.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEero oo1iero 0opa3oBaHus:

NpUOOpETeHNe CUCTEMBI 3HaHHK 00 oO0UUX (QU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYISpHYI  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPHU3UKH;

dbopMuUpoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
buznueckux SBICHUA B TPHUPOAEC U JUISI MPUHATUS TPAKTHUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB PEIICHUS pa3IM4HBIX 3a7a4 C SBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/1aHUE
¢usnyeckoll MonenaM, aJeKBaTHOM YCIOBUSM 3ajaud, B TOM 4HCIE 3aaad
WHKXEHEPHOI'O XapaKTepa;

HOHMMaHUE (QU3NYECKHMX OCHOB M TMPHUHIUIOB JCHCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIaJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEIACHUS
Gu3nYecKux OKCIEPUMEHTOB, aHaJlW3a M HHTEpHIpeTanuu HHpOpMaIMH,
OIpEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBHUM JUISI Pa3BUTHS YMEHUW NPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOM JEATENBHOCTH;



pa3BuTHe uHTEpeca K chepaM npodeccuoHanbHON NeaTeIbHOCTH, CBI3aHHOU
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu DPI'OC COO yrinyOn€HHBIN ypOBEHb
u3ydeHus yueOHoro mnpenmera «®dusmka» Ha YpPOBHE CpEOHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOUIMMUCS, IUIAHUPYIOIIUMHU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIL.

Ha u3yuenue ¢pusuku (yriyOn€HHbIH ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 340 gacos: B 10 knacce — 170 yacoB (5 4yacoB B HEJEIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1O (U3MKE TMEpeueHb Ja0OpaTOPHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMNBITOB C YYETOM WHIWBUIYaTbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPKXAHHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. Hayunblii MeTO NO3HAHNSI IPUPO/BI.

®duszrka — pyHIaMeHTaldbHas HayKa o npupoje. Hayunsiii MeToa mo3HaHus U
METO/IbI UCCJICIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIEpUMEHT M TEOpHUs B MpOIllecce IMO3HaHusl npuponbl. HaOmioneHnue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOrOBbIE M IU(POBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MepeHuid  pusznueckux  BeauuuH  (abcontoTHasE U
OTHOCHUTEJIbHAS ).

MopaenupoBaHue (PU3NUECKUX SIBJICHUN M MPOIECCOB (MaTepuaibHas TOYKa,
aOCOJIFOTHO TBEPJOE TENO, HWJealibHasl KUIAKOCTb, HWACAIBHBIM Ta3, TOUCUHBIN
3apsin). ['unore3a. GuU3ndeckuii 3aK0H, TPAHUIIBI €r0 MpuMeHUMOoCcTH. dusnueckas
TEOpHusl.

Pons u mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaINpsOKEHHS B IENU IOCTOSSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ HU(poBoi snadoparopueit no ¢usmuke. [Ipumepsr n3aMepeHus
(bu3nUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TATUYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOI'O JBUKECHHSL.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 337291 MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpPOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, UX MPOCKUMH HAa OCH CHCTEMBI KOOPAMWHAT.
CnoxeHue nepeMeIIeHmii 1 CI0KEHUE CKOPOCTEH.

PaBHOMEPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE NBUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUAIBHON TOYKU OT BPEMEHU U UX
rpaduky.

CBoOomHOe mMmajeHue. YCKOpEHHE CBOOOIHOrO IMajcHusA. [[BrkeHue Tena,
OpOLIEHHOT0 TMOJ YIJIOM K TOPU30HTY. 3aBHUCUMOCTh KOOPJIMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM  IIO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrota oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTelbHOE (TAaHM€HUIUAIBHOE) U IMOJHOE
YCKOpPEHHUE MaTEPUATbHOU TOUYKH.

TexHuyeckue YCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIMAOMETP,
IBWKCHHE CHApsAJO0B, LEMNHbIC, IIEeCTepEHYAThIE M PEMEHHBIE IEepelayH,
CKOPOCTHBIE JTU(DTHI.

Jlemoncmpayuu.

Mogenb cucTemMbl OTCYETA, WILTIOCTPALMS KHHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUSI.

CrniocoObl HcclieTOBaHUS IBHKEHUH.

Nnnroctpanust npeaeabHoro Nepexo1a U NBMEPEHUE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3IYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY M
TOPU30HTAJIBHO.

Hamnpagiienre ckopoCTH MpU ABUKEHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHI, CKOPOCTEN NBHXKEHHUS OJHOTO U TOTO XK€
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, nPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JIBUKECHUH.

N3mepenne  ycKopeHUs CBOOOTHOTO naJCHUS (pexoMeH0BaHO
UCITIOJIb30BaHUE ITUGPOBOIA TaOOpaTOPUN).

WN3yuenue nBwkeHHs Tena, OpOIIEHHOTO ToOpu3oHTaNbHO. [IpoBepka
THUIIOTE3Bl O NPSMOM NPONOPLUOHAIBHOW 3aBUCHUMOCTH MEXKAY AAJIBHOCTBIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPYKHOCTHM C ITOCTOSIHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpUoAa OOpaIeHUs] KOHUYECKOrOo MasTHHKA
OT €ro napaMeTpoB.

Tema 2. Jlunamuxa.



IlepBeiit 3akoH HeroroHa. MuepumanbHble cucteMsl otcu€ra. I[IpuHinun
oTHOocuTenbHOCTU ['anmunes. HemHepruanbHble cUCTeMBbl OTCUETa (OmpenesneHue,
MIPUMEPHI).

Macca tena. Cuna. [IpuHumn cynepno3sununu CHil.

Bropoii 3akoH HeroTOHA 1151 MaTeprUaIbHOM TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAIIBHBIX TOUEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBUBAJICHTHOCTh TI'PABUTALIMOHHON W
VHEPTHOMN MaCCHI.

Cuna tspxkecTd. 3aBUCUMOCTh YCKOPEHHsI CBOOOJIHOTO MaieHHUsI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI MU OT Treorpaguueckoid MmUpOTHL. JIBUXKeHUe
HeOeCHBIX TeJ U uX CyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tena, aBmkymierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUM Tella B
KUJKOCTU WUJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBHKEHUSI.

JHasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOIUIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBU>KeHUS T€Nl B MHEPIHAIBHBIX U HEMHEPLHUAIbHBIX CUCTEMAX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByX LWIMHAPOB WJIM IIAPOB Pa3HOM MACChHI C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIIBHOM CUCTEMBI OTCYETA.

CpaBHEeHHME  PaBHOJCHCTBYIONICH  MNPWIOKEHHBIX K  TeIy CHI  C
IIPOU3BEACHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B MHEPLMAJIBHOW CUCTEME OTCYETA.

PaBeHCTBO cuJl, BOBHUKAIOIIKX B PE3YyJIbTATE B3aUMOACHCTBUS TEIL.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NMOABEME U NIAJICHUN.

LleHTpOoOCIKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS NOKOSI, KAUEHHSI U CKOJIbKECHHUS.

Yuenuueckuii sxkcnepumenm, nadopamopnvie padomul, nPAKmMuKym.

N3mepenue paBHOAEHCTBYIONIEH CUJI IPU IBUKEHUH OpyCcKa M0 HAKIIOHHOU
IIJIOCKOCTH.

IIpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHHM JBH)KEHHUs Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydenne nBUKEHUSI CUCTEMBI T€Jl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
nErkuit OJIOK.

N3mepenue kordduiinenTa TpeHUs MO BEIUYUHE YIIOBOTO KoddduimeHnrta
3aBucUMOCTH Frp(N).

UccnenoBanue nBuxkeHus OpycKa 1Mo HaAKJIOHHOU IJTIOCKOCTH C TIEPEMEHHBIM
KO3 PUILIEHTOM TpEeHUS.

N3yuenue nBmkeHUs rpy3a Ha Baly C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomtotHo TBEpAoe Teno. IlocTymartenbHOe M BpalaTeabHOE JIBHKEHUE
TBEPAOTO Tesla. MOMEHT CWIbl OTHOCUTEIBHO OCH BpalieHus. [linedo cuibl.
CrnoxeHue cujl, MPUIOKEHHBIX K TBEpIOMY Teny. LleHTp TsokecTu Tena.

VYcnoBust paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCTOWUNBOE, O0€3pa3TMIHOE PAaBHOBECHE.

TexHudeckue yCTpONMCTBA W TEXHOJIOTHYECKHE IIPOIIECChI: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

Jlemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, nPAKMUKYM.

HccnenoBanue yclioBH paBHOBECUSI TBEPIAOTO TeNa, HMEIOIIETO OCh
BpAaIICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pACYET CUIT YIIPYTOCTH.

N3ydeHne ycTOHYMBOCTH TBEPAOTO TEJIa, UMEIOUIETO JI0IIA/Ib OTIOPHI.

Tema 4. 3akonwvl coxpanenusn 6 mexaHuke.

Nmitynibc MaTeprualibHOM TOYKH, CUCTEMBI MAaTEpUAIIbHBIX TOUeK. LleHTp Macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBMKEHUH IIEHTPa Macc.

NMnynbe cuiibl 1 ”BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

MoMeHT uMItyJbca MaTepUalibHOM TOUkM. [IpencraBieHne 0 coOXpaHeHUH
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJAX.

PabGora cmibl Ha MajgoM W Ha KOHEYHOM IepeMerneHuu. I paduyeckoe
MpeACTaBIeHUE PaOOThI CHUIIBI.

MOIIHOCTH CHIIBL.

Kunernueckass sHeprusi matepuaibHOM Touku. Teopema 00 U3MEHEHUU
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOUKH.



[TorennmanbHble W HENOTEHUHANbHbIE CUJbL. [loTeHIManbHast >SHEPrHUs.
[loTenuuanbHast sHeprust ynpyro aeopMUpoBaHHOM NpyxuHBL. [loTeHManbHas
SHEprus Tella B OJHOPOJHOM TpaBUTAMOHHOM Tmone. I[loTeHimanbHas 3HEprud
TeJa B TPABUTALIMOHHOM I0JIe€ OAHOPOJHOTO Iiapa (BHYTpH W BHE Iapa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUYECKAS] CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHUYeCKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTHMU.

Yrpyrue v Heynpyrue CTOIKHOBEHUSI.

YpaBHeHnue bepHymuM A WAEadbHOW KUJIKOCTH Kak CIEACTBHE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YHEPTUH.

TexHuueckue yCcTpoMCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: IBUKEHHUE PAKET,
BOJAOMET, KOMEpP, TMPYXKUHHBIA MHUCTOJIET, TUPOCKON, (PUTypHOE KaTaHWe Ha
KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOITHOCTH CUJTBI.

N3meneHne sHepruu Teia Mpu COBEPIICHUN PaOOThI.

B3anMHbie npeBpalieHnss KHHETUYECKOW M MOTEHUHUAIBHOW SHEPTHMl Mpu
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue YHepruu Mpu CBOOOTHOM IMaICHUH.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

N3mepenue umiynbca Tena no TOpMO3HOMY ITYTH.

N3mepeHue CHIbI TATH, CKOPOCTH MOJEIH JJIEKTPOMOOWIISE M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanre cOXpaHEHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepeHne KHHETUYECKOM SHEPTUH TeJIa IO TOPMO3HOMY Y TH.

CpaBHEHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ paOOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHHUS] NPU ABWKEHHHM Tejla MO HAKIOHHOU
IJIOCKOCTH.

Pa3nen 3. MoaekyasipHasi pu3nka u TepMOIMHAMMKA.

Tema 1. Ochosbl MONEKYAAPHO-KUHEMUYECKOU MeopUl.

OcCHOBHbBIE TOJOXKEHUST MOJEKyIsipHO-KUHeTH4Yeckoi Teopun (MKT), ux
ombITHOe oOocHOBanue. Jluddysus. bpoyHOBckoe ABMKEHHE. XapaKTep
JNBW)KEHUS W B3aWUMOJCMCTBUS 4YacTHI] BewiecrBa. Mopaenum CTpOeHMs Ta30B,
KUJKOCTEH W TBEPABIX Tell U OOBIACHEHHUE CBOMCTB BEIlIECTBA HAa OCHOBE 3THUX



Mojeneii. Macca u pasmepbl Monekyn (aromoB). KomnmuecTBo BelecTsa.
[Toctostnnass ABorajpo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mojenb uaeanbHOTO ra3a B MOJEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHUIIBI
raza ABWKYTCS XaOTHYECKHU U HE B3AUMOJECUCTBYIOT APYT C JPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcontoTHas
temreparypa (mkana temneparyp KensBuna). 3akon JlanbTona. M3omponeccs B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJMYECTBOM BemiecTtBa. [ 'paduyeckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBlI€HHEM UM  CpeJHed  KUHETUYECKOM DHeprueu
MOCTYMATENHHOTO TEIUIOBOTO JBUKEHHUS MOJEKYJ HJICAIBHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUHU UCaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TEMITEpaTyphl TEPMOJIUHAMUYIECKON CUCTEMBI CO CPETHEH
KMHETHYECKON PHEPTHEH MOCTYNaTeIbHOTO TEIMJIOBOTO ABVMKCHUSI €€ YaCTHII.

TexHuueckue YCTpOWCTBA M TEXHOJOTMYECKUE TMPOLECCHI: TEPMOMETP,
O6apomeTp, MoydeHue HaHOMaTEPUATIOB.

Jlemoncmpayuu.

Mopenu 1BUKEHHS YaCTUI] BEILIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponnk ¢ 3anuckio peaibHOro OpOyHOBCKOTO JIBHXKEHHS.

HNuddy3us KuakocTei.

Mopnens onbita [TepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmronenue u nuccneoBaHue U30MPOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

HccnenoBanue nmporecca YCTaHOBIEHHS TEIUIOBOIO PaBHOBECHS IpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOH.

N3yueHne wu30TEpMHUUECKOro Ipolecca (PEeKOMEHAOBAHO UCIIOIb30BaHUE
udpoBoii TabopaTopun).

N3yyenune n30XopHOro npoiecca.

N3ydenne nzobapHOTO mpoiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiumepl.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napameTrpsl. [lapamerpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEIHHUE 3HAYEHHUS BEJIUYHMH, OMUCHIBAIOIIUX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmonuHamuku. CamMonpou3BOJIbHAs — perakcarus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMUKE — CHCTEMA YPaBHEHMI:
ypaBHeHHEe MenaeneeBa—Kianeiipona U BbIpaX€HUE Uil BHYTPEHHEH DHEPIHM.
VYcnoBus TPUMEHMMOCTH 3TOM MOJENIH: HU3KAasl KOHUEHTpALUs YacTHULl, BBICOKHE
TEMIIEpaTypbl. BeipakeHue 1Jisl BHYTPEHHENW SHEPTUU OJHOATOMHOTO MIEAJIbHOTO
rasa.

KBa3zucraTnueckue u HECTaATUYECKUE MPOLECCHI.

OnemeHTapHas pabora B TepMOAMHAMUKE. Briuncnenue paboTel 1o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiieHuss pabotel. KoHBekuus,
TEIMJIONPOBOIHOCTD, U3JIyYEHUE.

KomnuectBo TtemnoTel. Tenmno€MKOCTh Tena. YAenbHas U MOJISIpHas
TEMJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
TorinBa. Pacu€r konmuyecTBa TEMNIOTH MpH  Terwionepenave. [lonstue 00
aanabaTHOM mpolecce.

IlepBeii1  3aKkOH TepMoAMHAMUKU. BHyTpeHHsss oHeprus. KomuuecTBo
TEIUIOTBI W paboTa Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOAWHAMHUKH [JIi PABHOBECHBIX IMPOLECCOB: 4YeEpe3
3aIaHHOE€ PAaBHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOIUT
eAMHCTBeHHAas aanabaTa. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHUKK  JJII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 0oJiee XOJIO0HOro Teja K 0oJjiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMoCTh MPUPOTHBIX ITPOIIECCOB.

[TpuHumner necteus TertoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTHMYECKHE aCIEKThl MCIOJIb30BaHMs TEIUIOBBIX JABHrareineil. TeroBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHudeckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJOAUIIBHHUK,
KOH/JMIIMOHEp, OU3EIbHBIH M KapOIOpaTOpHBIM ABUraTeiau, mHapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCIT0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIN3alKsd OMOOPraHU4YeCKOro TOTUINBA JJIs
BBIPAOOTKH «TETJIOBOW» U 3IEKTPOIHEPTUH.

Jemoncmpayuu.

W3Menenue TeMmnepatypsl Mpu aanadaTH4eCcKoOM PacIIuPEHUN.

Bo3nymiHnoe orauso.

CpaBHEHME yIEIBHBIX TEIUIOEMKOCTEN BEIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEH SHEPTruu.

Hccnenosanue annabaTHOro mpouecca.

KomrnbrorepHble MOJI€NTN TEIUIOBBIX IBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, nPpaKmuKym.

N3Mmepenue yaeapHON TEIUIOEMKOCTH.

HccnenoBanue mporecca OCTBIBAHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPrUM MEXMOJIEKYJSIPHOTO B3aMMOJICHCTBUS U
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpezammnvie cocmoanusa eeuwyecmea. Dazosvie nepexoobwl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

Hacepiiiennble ¥ HeHachbllleHHbIe TMapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH W JABJICHUS] HACBIIMIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCHUMOCTH
OT 00BEMA HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TeMIIEPAaTyphl KUTIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3nyxa. AOCOIOTHASI U OTHOCUTEIIbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctauioB. [lnaBneHne W KpucTam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarusi.

Hedopmarnuu TBEpaOro Tena. Pactskenue u cxartue. Casur. Moyns FOnra.
[Ipenen ynpyrux negopMariuii.

TemoBoe pacuupeHue KUAKOCTeH U TBEPABIX Tes, 00bEMHOE UM JHHEIHOE
pacirpenrie. AHrapMOHU3M TEIUIOBBIX KOJIEOaHUN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO pacUIUpPeHUs Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprun B (ha30BBIX MEPEX0Iax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHoctHOoe HaTsmkeHHe. KodQhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa MCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOIMYECKHME IIPOLECCHI:  KUIKHUE
KPHCTaJUIbl, COBPEMEHHBIE MATEPHUAIIBL.

JHemoncmpayuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHIILIEHHBIX [TAPOB.

Kunenne. Kunenve npu moHW>KEHHOM JaBIICHUU.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OMBITHI C MBUTLHBIMU TJIEHKAMM.

CmauuBanue.



KanunnspHsie siBineHusI.

Mojienin HEHbIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MUIABJICHUS KPUCTAJUNIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix nedopmariuid.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, RPAKmMuUKym.

N3ydeHne 3akOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHne cBOMCTB HACHIIICHHBIX MTAPOB.

N3mepenue abCOMOTHONW BIAXKHOCTH BO3JyXa M OIIEHKA MacChl MapoB B
MOMEILCHHH.

N3mepenue kordpuiimenTa nOBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasia  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Pasnen 4. DiieKTpoAMHAMHUKA.

Tema 1. Inexmpuueckoe none.

OnekTpu3auusi Tel U €€ MNpOSBICHHUs. JJEKTpUYecKuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKH, HOHMAJIEKTPUKA U  IOJIYHIPOBOJHHUKHU.
DNEeMEHTApHbIA 3JEKTPUUYECKUN 3apsAn. 3aKOH COXPAHEHHUS DIIEKTPUYECKOIO
3apsna.

B3aumonencrBue  3apsaos. ToueuHnble  3apsypbl. 3akon  Kynona.

Dnektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocTh  dnekTpudeckoro  mons.  [IpoOubiit  3apsn.  Jluauwm
HaIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJisl. Pa3HOCTh MOTEHUHANOB U
HanpsbkeHue. lloreHmanbHas SHEprust 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuunan anexkTpocTaTuyeckoro noiid. CBs3b HANPSXKEHHOCTH MOJS U PA3HOCTU
MOTEHIMAJIOB Il 3JIEKTPOCTATHYECKOTO MoJs (Kak OJHOPOJHOr0, TakK U
HEOITHOPOJIHOTO).

[TpuHIMI Cyneprno3uny SIEKTPUIECKUX MTOJICH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsrl. [lone
PaBHOMEPHO 3apsDKEHHOTO 1Mo 00béMy mrapa. [lome paBHOMEpHO 3apsHKEHHOU
OECKOHEYHON TUIOCKOCTH. KapTwHBl JHHWN HampsHKEHHOCTH OTUX TMOJeH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOTHUKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPs0B.

JnaneKTpuku B 3IEKTPOCTATUYECKOM oJIe. JnanexTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DneKTpo€MKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTD IIIOCKOTO
KOHJICHCATOpA.

[TapannenbHOE coenrHEHNE KOHIEHCATOPOB. [locnenoBarenbHoe coeIMHEHNE
KOHJICHCAaTOPOB.

DHEpPrus 3apssKEHHOT0 KOHJIEHCATOpA.

JIBrKeHue 3apsyKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOIL,
ANEKTPOMETP, DIEKTPOCTATHYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KOHJIeHCaTOophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U PUHIMIT JAEUCTBHUS DJIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJIE ABYX 3aPSKECHHBIX TIACTHH.

Mogens anekTpoctaTuueckoro reneparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTpOCTaTHYECKAsI 3alUTa.

YCTpOMCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DAJIEKTPOEMKOCTH IIJIOCKOTO  KOHAEHCAaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus ANeKTPUUYECKOrO OIS 3apSKEHHOTO KOHIEHCATOpa.

3apsiika U pa3psiKa KOHJIEHCATOpa YEpE3 pe3UucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPaKmuKym.

OneHka cui B3auMOJEHCTBUS 3apSyKEHHBIX Tell.

HaGmronenne npeBpaiiieHust YJHEPTUHU 3apSKEHHOTO KOHASHCAaTOpa B YHEPTHIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIINAJIOB (HampsiKEHUSI) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsia KOHAEHCATOPA YEPES PEUCTOP.

Tema 2. IlocmosHHblLi I1eKMPUUECKUIL MOK.

Cuia Toka. [IocTOSIHHBIN TOK.

VYcioBus CylmeCTBOBAaHMS MOCTOSIHHOTO JIEKTPUYECKOrO ToKa. McTouHMKH
toka. Hanpsixxenue U u DJ1C é.

3akoHn Oma 151 yJacTKa Lemu.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUSA
OJHOPOJHOrO MPOBOJHUKA OT €ro JUIMHBI W IUIOIAJAW MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenbHOE, MapalIEbHOE, CMEIIAHHOE COECIMHEHNE TPOBOAHUKOB.
Pacuér pa3zBeTBAEHHBIX AnekTpuueckux nemnei. [Ipasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH J[xoyns—JleHua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemaoBas MOUIHOCTb, BbIAENsieMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1ernu. MOIIHOCTh HMCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTop B 11enu NOCTOSIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HANPSKCHMSL.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HAIpPsDKEHUS JJISl pEe3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMOIA.

3aBUCUMOCTh COMPOTHUBJICHUS IUJIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
TUIOIA TN TTOTIEPEYHOTO CeUEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTUBIICHUS TIPU MOCTOSSHHOM
HaTPSHKECHUU.

[Tpsimoe nzmepenune IJIC. KopoTkoe 3ambIkaHKe TalbBAHUYECKOTO dJIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Cnioco0bI coeTMHEeHHS UICTOYHUKOB Toka, DJ]C Gatapeit.

HccnenoBanne pa3HOCTH MOTEHLIMAIOB MEXAY MOJIIOCAMU UCTOYHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

HccnenoBanne cMEMIAaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yienbHOro COnpoTUBIEHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CWIbl TOKa OT HANOPSDKEHUS IS JIAMIIbI
HaKaJIMBaHMSL.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJ1C 1 BHYTpEHHET0 CONMPOTUBIICHUS] ICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJ[C raJbBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXAY MOJIIOCAMU UCTOYHMKA TOKA
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 paznuunvix cpedax.

DOneKTpuyeckass MPOBOJUMOCTh  PA3JIMUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MIPOBOJIMMOCTh TBEPABIX METAIOB. 3aBUCUMOCThH CONPOTUBICHUS METAJIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTh
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

OIEKTPUYECKUA TOK B DJIEKTPOIUTAX. DJIEKTPOJUTHYECKAsS AUCCOLMALM.
Dnektponus. 3akoHbsl Dapaaes 175 SIEKTPOIU3a.

DINIeKTpUUYECKUii TOK B Ta3zaxXx. (CamMOCTOSTENbHBII U HECAMOCTOATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: TIa30opaspsiiHble
JaMIIbl, AJIEKTPOHHO-TyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE TNPUOOPHI: TUOM,
TPaH3UCTOpP, (POTOAMON, CBETOAMOJ], TrajbBaHWKa, padUHUPOBAHUE MEJH,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb COTPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbl 2nekTponuza Papazes.

HckpoBoli pa3psia v MpOBOJAUMOCTD BO3/1yXa.

CpaBHEHUE TPOBOIUMOCTH METAJIJIOB U MOJTYIPOBOIHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

HaGmronenue anekTponusa.

N3mepenue 3apsiia 0OTHOBAJIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHHWS  TEPMOpE3UCTOpa  OT
TEeMIEPaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/IA.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca Qusukun yriyonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosinpeomemmnoie nonaAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20
no3nanuA: SBICHUE, HAY4YHbIH (akT, TUIOTE3a, (PU3MUECKas BEIWYHHA, 3aKOH,
TEOopus, HAONIOACHUE, OSKCIEPUMEHT, MOJECIMPOBAHUE, MOJEIb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, H3MEpPUTENbHbIE TPUOOPLI, IU(poBast 1abopaTopHsl.

Mamemamuxka: penieHue cucTeMbl ypaBHeHWi. JlunelHas ¢yHKIUA,
napaboia, runepobona, ux rpaQuKu U cBoicTBa. TpuroHomerpudeckue QyHKIIHH:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 HX MPOEKIMH HA OCU KOOPJAMHAT, CII0KEHUE BEKTOPOB.

Buonozusa: mexanndeckoe NBHKCHHE B )KUBOW mpupoae, auddysus, ocMoc,
TEIJIO0OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKAIOIIEH cpensl,
yTUIN3alUsl OUOOPraHUYECKOrO TOMIMBA JUIsl BBIPAOOTKH «TEIJIOBOW» U



ANEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSKEHUE U KalIWJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANEKTPUYECKUE SIBICHUS B )KMBOU MPUPOJIE.

Xumus: JUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ,
MOJIb BEIECTBa, MOJISIpHAs Macca, MOJyYeHHEe HaHOMATepuasoB, TEIUIOBbIE
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAILIBI, dJEKTPUUECKUE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTUYECKAS JUCCOLMALIMS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOTIHSL.

TI'eozpaghusn: BnaxxHOCTH BO3/1yXa, BETPhI, 0ApPOMETpP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHuE JBUKEHUN C UCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M J>KUJIKOrO TPEHHs B TEXHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITENH, peméryaTble KOHCTPYKIMHU), UCIIOJIb30BAaHUE 3aKOHOB COXPAaHEHUS
MEXaHMKU B TE€XHUKE (TMPOCKOIM, BOJOMET M JpYrue), JBUTaTellb BHYTPEHHETO
cropanusi, naposasi TypOuHa, OBITOBON XOJOAUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUH
NOJIyYeHUS. COBPEMEHHBIX MaTepuajoB, B TOM UHKCJIE HaHOMATEpHANIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKasl 3allUTa, 3a3eMJICHHE AJIEKTPONpPHOOpPOB,
ra3opaspsiiHbIE JTAMIIbI, TOJYIPOBOAHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DiiekTpoguHAMHUKA.

Tema 4. Maznummnoe noe.

B3anmopgelicTBue TMOCTOSHHBIX MArHUTOB UM MPOBOAHUKOB C TOKOM.
MarnutHoe mone. Bekrop marHuTHONM uWHAyKUMH. [IpuHOMIO Cyneprno3uuuu
MAarHUTHBIX MOJIEH. JIMNHUA MarHUTHOW UHYKIIHAH.

MaruutHoe 1oJie€ MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYLIKH U
KpyroBoro Butka). OnsiT OpcTeaa.

Cuna Amrnepa, e€ HalpaBJICHUE U MOJTYJIb.

Cuna Jlopenna, e€ HanmpaBIE€HUE U MOJYJb. JIBUKEHHUE 3apsSKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

MarnautHoe none B BemecTse. PeppoMarHeTUKy, napa- U J1MaMarHeTUKU.

TexHuueckue YCTpPOWCTBA M TEXHOJOTHMYECKHE IIPOLECCHI: INPUMEHEHUE

MOCTOSIHHBIX MarHMTOB, AJIEKTPOMAarHMuTOB, TECTEP-MYJIbTUMETD,
AICKTPOABUTATENh SIKOOH, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nauHHMM  WHAYKOMM ~ MarHATHOIO  MOJIL  TIOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MArHUTOB.

KapTuHa nuHMI MarHUTHOW UHAYKIIUY OIS JJIMHHOTO MPSIMOTO IPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelictBrue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.



JelictBue cuiibl JIopeH11a Ha HOHBI AJIEKTPOJIUTA.

Halmonenue nBr>xeHus mydka 3JIEKTPOHOB B MATHUTHOM TIOJI€.

[TpunuMn JEUCTBUSA BIIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopmsie padomaol, nPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJISI IOCTOSIHHBIX MArHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanue AeiCTBUS MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenune 3aBUCUMOCTH CUIJIbI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. Inekmpomaznumnas UHOYKYUSL.

SlBneHne JIIEKTPOMAarHUTHOM HHAYKUIMHU. [lOoTOK BEKTOpa MArHUTHOMN
uHaykiuu. JOJC uHaykuuu. 3aKOH BJIEKTPOMArHUTHOW WHAyKIuuU dDapajnes.
Buxpesoe anekrpuueckoe nose. Toku Dyko.

OJIC uHAYKIUM B TPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MarHUTHOM
noJie.

[IpaBuio Jlenna.

NuayktuBHOCTh. KaTymka HWHIYKTUBHOCTH B IENH ITOCTOSIHHOTO TOKA.
Asnenune camouHaykuu. IJ]C caMOUHIYKIIHH.

DHEPrusi MAarHUTHOT'O TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUuTHOE TIOJIE.

TexHU4YecKkne yCTPOMCTBA U TEXHOJOTHYECKHUE MPOUECChl: WHIAYKIHMOHHAS
1e4b, COJICHOU/I, 3alIUTA OT AJIEKTPU3ALMMU TEJ NPU ABUKEHUU B MArHUTHOM I10JIE
3emiu.

Jemoncmpayuu.

HaGmronenue sBiieHUS 3JIeKTPOMArHUTHOW WHTYKITHH.

Uccnenopanue 3aBucumoctd IJIC HMHIAYKIMU OT CKOPOCTH HW3MEHECHUS
MAarHUTHOTO MOTOKA.

[IpaBuno Jlenuna.

[Tamenne MarauTa B alFOMUHUEBOM (METHOM) TpyOe.

SIBneHre caMOMHIYKIIHH.

UccnenoBanne 3aBucumoctu DJ[C caMOMHAYKIHUHU OT CKOPOCTH U3MEHEHUS
CHUJIbI TOKA B LCIIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomeul, nPAKMUKYM.

UccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM WHAYKIUH.

Onpenenenne MHAYKIMA BUXPEBOTO MArHUTHOTO MOJISI.

HccnenoBanue sSBICHUS CAMOUHIYKIIUU.

COopka MoAeNH AIEKTPOMAarHuTHOTO TeHepaTopa.



Paznen 5. KosiedbaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue xonedanus.

Konebarenvhas cucrema. CBOOOAHBIE KOJIECOAHUSI.

IMapmonunueckue koniebanus. KuHematuueckoe M JUHAMUYECKOE OIHMCAHHUE.
DHepreTuyecKkoe ONUCaHUEe (3aKOH COXPAaHEHMs] MEXaHUMYeCKOW sHepruu). BeiBox
JTUHAMHYECKOTO OMUCAaHMS TAPMOHMYECKUX KOJICOaHUM M3 MX SHEPreTUYECKOro u
KMHEMATUYECKOTO OMTUCAHUSI.

Amrumutyna U Qaza xoneOanuil. CBsi3b aMIUTUTYIbl KOJIEOAHUN HCXOIHOM
BEJIMYUHBI C aMIUTUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uyactora kojebanuid. Ilepron ManmbiX CBOOOTHBIX KOJeOaHUM
MaTeMaTH4YeCKOTo MasTHuKa. llepron cBOOOAHBIX KoJIEOAHUM MPYKUHHOTO
MasiTHHUKA.

[TonsiTue o 3aTyxarwmux Kojebanusx. BeinyxaeHHbie kKojiebanus. PezoHanc.
Pe3onanchnas kpuBas. BiusiHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHBOM.
ABTOKOJIE0aHUSI.

TexHuveckue ycTporuCTBa W TEXHOJIOTUYECKHE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0y1e6aTeIbHOTO JIBHKCHHUS.

HaGmroieHre He3aBUCHMOCTH TTEpHOJIa MaJIbIX KOJIeOaHUH Tpy3a Ha HUTH OT
aAMIUTATY/IbI.

HccnenoBanue 3aTyXaronux KojieOaHU U 3aBUCUMOCTH TEPUOJIa CBOOOTHBIX
KoJIeOaHu OT COMPOTHBIICHHUS.

HccnenoBanue konebaHWii rpy3a Ha MAaCCHBHOM TPYXKHHE C IEJIbIO
dbopmMupoBaHus MPEACTABICHUHN 00 UeaTbHOW MOJICIN IPY>KUHHOTO MasTHHKA.

3aK0H COXpaHEHHMsI PHEPTUHU MPH KOJICOaHUIX rpy3a Ha IIPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOAHUH.

Ha6monenne pe3onaHca.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, nPAKMUKYM.

N3mepenne mepuoma CBOOOIHBIX KOJIICOAHWH HHUTSHOTO W TPYKHHHOTO
MasITHUKOB.

N3yuyenue 3akOHOB ABMKCHUS TeJla B XO7€ KOJIeOaHUH Ha yIIPYTOM IMOJBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

HccnenoBanne yObIBaHUS aMITTUTY/TbI 3aTYXAIONTUX KOJIEOaHUA.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Tema 2. InekmpomazHummble Kojledanus.



Konebarenpubiit koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJeOaHUS B
uaeanbHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBA3b aMIUTUTYIbI
3apsjia KOHJAEHCATopa C aMIUIUTYAOW CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UEATbHOM KOJI€0aTeIbHOM KOHTYPE.

3aTyxarouue AIEKTPOMATrHUTHBIE KOJieOaHus. BrinyxneHHbie
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

IlepemenHblii TOK. MOIIHOCTP NEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JEUCTBYIOIIEE 3HAYCHHE CUJIBI TOKAa W HaNpsOKEHUS MpU  pa3inyHON  (popme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHblli NIEPEMEHHBI TOK. Pe3ucTop, KOHIEHCAaTOp M KaTyllka
MHIYKTUBHOCTH B LEMH CHUHYCOMJIAJIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Wneanbubiii  Tpanchopmatop. IlpousBoacTBo, mnepenaya U noTpedlieHHe
AJEKTPUYECKOU JHEPTUM.

DKOJIOTMYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCcTpOHMCTBA M TEXHOJOTMYECKUE MPOLECCHI: DJIEKTPUYECKUM
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeIay.

Jemoncmpayuu.

CB0OOIHBIE PTIEKTPOMATHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJIEOAHUMN OT UHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['enepaTop He3aTyXarOMKUX JIEKTPOMArHUTHBIX KOJICOaHUH.

Mojenb 35IeKTPOMarHuTHOrO T€HepaTopa.

Briny>k/1IeHHbIE CHHYCOMIaTTbHBIE KOJIeOaHusI.

Pesuctop, karymka MHAYKTUBHOCTHM U KOHJIEHCATOP B LENHU IIEPEMEHHOTO
TOKA.

Pesonanc mnpu mocnenoBaTeIbHOM — COCIMHEHMHM PE3UCTOpa, KATYLIKH
MHIYKTUBHOCTHU U KOHAECHCATOpA.

Y cTpoiCcTBO ¥ IPUHITUT IeWCTBUS TpaHChOopMaTopa.

Mogens IMHUY 3JIEKTPOIEPEIaUn.

Yuenuueckuii sxkcnepumenm, nadopamopnvie padomul, nPAKmMuKym.

Nzyuenue Tpanchopmaropa.

HccenenoBanne NnepeMEHHOr0 TOKa 4Yepe3 IMOCIEA0BATEIbHO COCIMHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmionenne 31eKTpOMarHuTHOTO PE30HAHCA.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3.1eKmMpoMAazZHunHble 60IHbL.



MexaHnnueckue BOJIHBI, YCJIOBUSL MX pacnpoctpaHenus. [lomepeunsie u
MpOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPAXKECHUE, MpesioMJIeHUEe, UHTephepeHLUs U
nudpakius.

3Byk. Ckopoctb 3ByKa. [ poMKocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

[IIymoBOe€ 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

DONEeKTPOMArHUTHBIC BOJIHBI. Y CIOBUS U3TYyYEHHUs DJICKTPOMATHUTHBIX BOJIH.
B3anMHast opueHTaIus BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJICKTPOMAarHUTHBIX  BOJH:  OTpPa)XX€HUE,  IPEIOMJICHUE,
noJisipu3anus, “HTepPepeHIus u Audpakius.

[lIkana »1eKTpOMarHUTHHIX BOJIH. [IpuMeHeHHe 3JEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUUITBI paANOCBA3H U TeaeBUAeHUs. Pagronokanus.

DIEeKTPOMArHUTHOE 3arPsI3HCHUE OKPYKAIOIIEH CPeIbl.

TexHudeckne ycTpOWCTBA M TPAKTHUECKOE TPUMEHEHHUE: MY3bIKaJbHbBIC
WHCTPYMEHTBI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, TesedoH, CBY-neus,
yIIBTPa3BYKOBAsl TUATHOCTUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTPaHEHHUE MOMEPEUHBIX U MTPOIOJIBHBIX BOJH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenne nntepdepeHInn u AuGpakiinuy MEXaHMIeCKUX BOJIH.

AKYyCTHYECKHUMN pe30HAaHC.

CaoiicTBa yJIbTpa3ByKa U €r0 NPUMEHEHHE.

HaGmronenne cBsS3M TPOMKOCTH 3BYyKa U BBICOTHI TOHA C aMIUIATYIOH W
4acTOTOM KoJieOaHuH.

Hccnenosanue CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH: OTpa)KCHHUE,
MpeIOMJICHHE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Oo6nHapyxeHue nHPPaKpacHOTO U YIbTPa()UOIETOBOTO HU3TYyUECHUH.

Yuenuueckuit sxkcnepumenm, nadopamopnusie padbomoi, npaKmuKym.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacrnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonmHelHOE paclpoCTpaHEHUE CBETa B OJHOPOJHOM cpexe. JIyd crera.
To4euHbI1 HCTOYHUK CBETA.

OTtpaxeHre cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3o0paxeHuil B
miockoM 3epkaie. Chepuueckue 3epkana.



[Ipenomnenue cera. 3akOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenoMiieHus. OTHOCHTENIBHBIA NTOKa3aTeNb npeaomiaeHus. [IocTosIHCTBO 4acTOThI
CBETa M COOTHOULIEHWE JUIMH BOJH IPHU NEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPENl.

Xoa nmyueit B mpusMme. [ucnepcus cBera. CloXxHBIM cocTaB Oeoro cBera.
[Ber.

ITonHoe BHyTpeHHee oTpaxeHue. lIpenenpHblil yroil MOJIHOIO0 BHYTPEHHETO
OTpPaKEHUSI.

CobOuparome u pacceuBaromue JuH3bl. Tonkas muH3a. DokycHoe
paccTOsIHME M OINTHYECKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM Cc(epUvecKOr JUH3bI OT €€ T€OMETPUM U OTHOCHUTEIHLHOTO
NOKAa3aTes IPEIOMIICHHUS.

dopMyJia TOHKOM JIMH3BL. Y BEIIMYEHHUE, aBAEMOE JIUH30M.

Xop Jyda, MPOMIEALIETO JIMH3Y I0J NPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300paxeHWW TOYKM M OTpe3Ka TMPsSIMOU B
coOMpAaroUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. ['1a3 kak onTuueckas
cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHKHU.

BonnoBas ontuka. HWuTepdepenius cpera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTep(EpEHIIMOHHOMN
KapTUHE OT JABYX KOT€pEHTHBIX MCTOYHHMKOB. [Ipumepbl KilaccMuecKux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuusa cseta. JudpaxinumonHas peméTka. YcIoBHe HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TpU NaJE€HUM MOHOXPOMAaTHYECKOTO CBeTa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECChl: OYKH, JIyna,
nepuckon, Qoroanmnapar, MUKPOCKON, MPOEKIIMOHHBIM ammapaT, MPOCBETICHUE
OIITHUKH, BOJIOKOHHAS ONTHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npesoMIICHHS CBETA.

HaGmronenre motHOro BHYTPEHHETO OTpakeHus. Moiellb CBETOBO/IA.

HccnenoBanme xoma CBETOBBIX IIYYKOB 4YE€Pe3  IIOCKOMAPAIIIEIBHYIO
IJJACTUHY U IPU3MY.

HccnenoBanne cBONCTB N300paKeHUH B TMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

HaGmonenue unrepdepeHuuu cera.



HaGmronenre 1BeTOB TOHKUX MIJIEHOK.

HaGmonenne nudpakuuu ceera.

N3yuyenue nuppakinoOHHON pErIETKY.

HaGmonenue nudpakiilnoHHOTO CIIEKTpa.

HaGmronenue nucnepcuu ceera.

Habmronenne nonsipu3aiiy cBeTa.

[TpumeHeHne MOIAPOUIOB IS U3YUCHUS MEXaHHYECKUX HAIIPSIKESHUH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3mepenne mokaszaress MpeIoMIICHHsSI CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSHUSI OT BemiecTBa (Ha
IPUMEPE KUIKUX JINH3).

N3mepenne poKyCcHOTO pacCTOSHUS PACCEUBAIONINX JTMH3.

[Tomyuenue n300pakeHUsI B CHCTEME U3 TUIOCKOTO 3epKajia M JTMH3BI.

[Tomyuenue n300paskeHUsI B CUCTEME U3 JIBYX JIHH3.

KoHcTpynpoBaHue TEIeCKOTMMUECKUX CHCTEM.

Habmonenue nudpakiuu, HHTEpPEPEHIINU U TIOSIPU3AIAN CBETA.

N3ydenne nonsipu3aiiu CBeTa, OTPaXEHHOTO OT TIOBEPXHOCTH AMAIICKTPHKA.

N3ydenne naTepdepeHINH JTa3ePHOT0 U3TyUSHUS Ha JIBYX IICIISX.

HaGmonenue nucnepcun.

HaGmonenue u rccnenoBanue qudpakiimOHHOTO CIIEKTPa.

N3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[lony4yenue cnekTpa U3JIy4eHHUs CBETOIMO/A MPU MOMOIIM AUPPAKIIUOHHOM

PEIETKU.
Pa3jien 6. OcHOBBI cienMAJIbLHON TEOPUH OTHOCHTEIbHOCTH.
['paHubl  NPUMEHUMOCTH  KJIacCMYECKOM  MexaHuku.  lloctynats

CIielIMaIbHONM TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpa3zoBanms  JlopeHiia.
VYcnoBue npuUUHHOCTH. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJICHUE
BPEMEHU U COKPALLCHUE JJIUHBI.

DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBs13b Macchl C SHEPruel U UMIYJIbCOM PEISTUBUCTCKONW YaCTHULBI. DHEPIrus
TTOKOS.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTHMYECKHE ITPOLECCHI: CIYTHUKOBBIE
MPUEMHUKHU, YCKOPUTEIH 3apsIKEHHBIX YACTHII.

VYyeHnueckuil 3KCIEPUMEHT, JJa00paTOpPHbIE PA0OThI, MTPAKTUKYM.

OmnpeneneHue UMIyIbCa U DHEPTUU  PEISATUBUCTCKUX 4acTHIl (IO
doTorpadusiM TPEKOB 3apsKESHHBIX YaCTHI] B MATHUTHOM TIOJIC).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-60110601i oyaausm.



PaBHOBecHOe TermoBoe u3NyuYeHUe (UM3ydeHUE aOCOJIIOTHO YEPHOTO Tela).
3akoH cMmenieHust Buna. ['unotesa [lnanka o kBaHTax.

@DOTOHBI. DHEPrUsl U UMITYJILC POTOHA.

®dotorpdekt. Onbitel A. I'. CroneroBa. 3akonsl hotodddexra. YpaBHeHue
OiinmreitHa st potoaddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YACTHOCTH, JaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpakawIyr mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BosiHoBBIE cBOMCTBaA yacTull. BoisHsl e bpoins. {nuHa BoaHb! e bpoitis u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABWKYIIEHCS dacTtulel. KopmyckymnspHO-
BOJIHOBOM ayanu3Mm. Jludpakius 3IeKTpOHOB HA KpUCTaJIax.

Cneunduka nzmepenuii B Mukpomupe. COOTHOIICHHs] HeonpeaenEéHHOCTEN
I'eiizenOepra.

TexHudeckne yCTPOMCTBA W TEXHOJOTMYECKHUE MPOIECCHI: CIEKTPOMETD,
dboTosnemenT, (HOTOMATUYMK, TYHHEIbHBIM MHUKPOCKON, COJHEYHasi Oarapes,
CBETOJIUO/I.

Jemoncmpayuu.

®dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTHM  CONPOTUBIIEHHS  TOJYIPOBOJHUKOB — OT
OCBEIIEHHOCTH.

CBeToano.

Conneunas 6atapest.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, nPAKMUKYM.

Uccnenosanue hotopesucropa.

N3mepenune nocrosaHoM [Imanka Ha ocHOBe uccienoBanus ¢otodddekra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO OT HANIPSIKEHMUS.

Tema 2. Qu3zuxka amoma.

OneITEl MO KCCIENOBAHUIO CTPOCHUS aToma. I[lnaHerapHas Mojenp aToma
Pezepdopna.

[Toctynatet bopa. Uznydyenune u nmoraomeHne (HOTOHOB MPH MEPEXojie aToMa
C OHOTO YPOBHSI DHEPIUU HA APYIrOM.

Bunsl ciektpoB. CekTp ypoBHEH 3HEPrUul aToMa BOAOpOAa.

CnoHTaHHOE M BBIHYXJEHHOE M3JyueHue cBeta. Jlazep.

TexHnueckne yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: CIEKTPAIBHBIN
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

JHemoncmpayuu.

Mogens onbita Pezepdopaa.

Habnronenne nmHevaThIX CIIEKTPOB.



Y CTpONCTBO U IEUCTBUE CYETYMKA HMOHUZUPYIOIINX YACTULL.

Onpenenenue IIMHBI BOJHBI JTa3€PHOTO U3ITyUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnuoie padomuol, RPaKmuKym.

HaGmronenne nuueiyaToro cnekrpa.

NccnenoBanne CIEeKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA M U3MEpPEHHE
noctosinHoM Punbepra.

Tema 3. Duzuka amomHo20 A0PA U ITEMEHMAPHBIX YACHUY,.

Hyxknonnas moznens sapa [eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M30Tomsl.

PannoaktuBHOCTh. Anbda-pacnaz. IJIEKTPOHHBIH W TO3UTPOHHBIN Oerta-
pacnan. ['amma-n3nyuyeHue.

3aKOH paJMOAKTUBHOIO pacnajga. PaguoakTUBHBIE HM30TOINBI B MPHUPOJIE.
CBolicTBa MOHM3UPYIOUIETO M3JIy4YeHUs. BinsHUEe pagnoOaKTUBHOCTH Ha >KUBBIC
opranu3mel. EctrecTBeHHbIl poH u3nydenus. [lozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT Macchl spa.

Anepnsie peakiuu. Jlenenue u cunrtes saep. SAnaepasie peaktopsl. [Ipodiiemsr
yOPaBISIEMOr0 TEPMOSAJCPHOTO CHUHTE3a. OIKOJOTMYECKUE AaCIEKThl Pa3BUTHS
SIICPHOM YHEPIETUKH.

Metonpl  perucTpalud M MCCIENOBAHUs  DJIEMEHTapHBIX  YACTHLI.

dOyHIaMEHTaJIbHbIE B3aUMOJCUCTBUsI. bapuoOHBI, ME30HbI U JICNITOHBI.
[IpencraBnenne o CtangapTHON Moaenu. KBapk-TiirtoOHHAs MOJIEb aIpOHOB.

®uznka 3a npenenamu CranpaptHor monaenu. T€mHas matepuss U TEMHas
JHEprusl.

EnuncTBO hu3nyeckol KapTUHBI MUpAa.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: T03UMETP, Kamepa
Bunibcona, saepHBI  peakTop, TEPMOSACPHBIM pPEakTop, aToMHas Oomoa,
MarHUTHO-PE30HaHCHasi TOMOTrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, nPAKMUKYM.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne paaroakTHBHOTO (POHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3ydenne noriomenus: OeTa-4acTUll aTlOMUHUEM.

Pa3nen 8. Di1eMeHTBHI aCTPOHOMUHU U ACTPOPUZMKH.

Ortanbl pa3BUTUs acTpoHOMUH. [IpUKIIaiHOE U MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuH. [IpUMEHMMOCTH 3aKOHOB (U3WKUA IS OOBSICHEHHS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Mertoasl acTpoHOMHMUYECKUX ucciaeqoBaHuil. CoOBpeMEHHBbIE ONTHYECKHE
TEJIECKOTIBI, PAIMOTENIECKOIIBI, BHEaTMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3nnoro Heba. CosBe3nus, SpKU€ 3BE3/bI, IUIAHETHI, UX BHIMMOE
JBH>KCHUE.



Conneynas cucrema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConHua W 3BE3N.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CIeKTpajbHbIN KJIacC —
CBETUMOCTB». 3BE3bl TJIABHOW IMOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIAaBHOW IMOCIEIOBATEILHOCTU. BHYTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIEC MPEACTABIEHUS O MPOUCXOXKACHUU U 3BoIonuu ColiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonoxkenne u nBuxeHue CoaHua B
lamaktuke. Tunsl ramaktuk. Pagroranmaktuku U kBazapbl. YHEpHBIE IBIPHI B siApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bonbioro B3peiBa. PenukroBoe usiydyeHue.

Macmtabnas ctpyktypa Beenennoit. Mertaranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM IJIA30M C HMCIOJIb30BaAHHEM
KOMITBIOTEPHBIX TPHUJIOKEHUN NI ONpeJeTIeHUs MOJ0KEHUsI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi CEBEpHOro NONYIIApUS U SPKUE
3BE3/IbI.

HaGmonenust B Teneckon JlyHBI, TIUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUM.

O600maromnee NOBTOpPeHNE.

OO6o001IeHne U cucTeMaTu3alus ColepKaHus pa3fenoB Kypca «MexaHuKay,
«MonexynspHas Qu3nKa U TEPMOIUHAMUKAY, «NeKTpoauHaMukay, «Konebanus
U BOJHBI», «OCHOBBI CHEUHUATBHOW TEOPUHM OTHOCUTENIbHOCTHY, «KBaHTOBas
buzuKay, « IIEMEHTBl aCTPOHOMUH U aCTPODU3UKH.

Ponr ¢usukm u acTpoHOMHUHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJILHOM M 3TUYECKON cepax NeaTeaTbHOCTH YelIOBeKa, POJib U MECTO (U3UKHU
1 aCTPOHOMHM B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYEHUE ONUCATEIbHOM,
CUCTEMATU3UPYIOMICH, OOBSICHUTENIBHOH W  MPOTHOCTHYECKOW  (pyHKIMit
busznueckoit Teopuu, poiib GU3NUECKON TEOPUHU B (HOPMUPOBAHUH MTPEICTABICHUM
0 ¢u3nUecKor KapTUHE MHUPA, MECTO (PU3NYECKON KapTHHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O TPUPOLE.

MesknpeamMeTHbie CBSI3H.

N3yuenne kypca ¢usukum yriyon€éHHoro ypoBHs B 11 kiacce
OCYIIECTBIIAETCS C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3EU C KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnbole nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYUHO20
no3nanuA: SIBIICHWE, HAY4YHBIM (akT, rumnore3a, puznueckass BEJIWYWHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJIE€Nb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas T1adopaTopusi.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHUW. TpUroHOMeTpuyecKue
(YHKUIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAH[€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO. BEKTOpPHI M MX MPOEKIHH HAa OCH KOOPJAMHAT, CJIOXKEHUE BEKTOPOB.
[IpousBoaHble 3neMeHTapHBIX (QYHKIUN. [Ipu3Haku nogoOust TPEyroJbHUKOB,
ompeiesieHne MIoNaau IOCKUX GUryp u oobEmMa Ted.

buonozusa: >nexktpuyeckue SBICHUS B JKUBOW NpUpoOne, KoJieOaTelabHbIE
JIBUKEHUS B JKUBOM MPUPOJE, OHKOJOTHYECKUE PHUCKM TMPU IPOU3BOJCTBE
ANEKTPOIHEPTUU,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKpYXKalolled  Cpelibl,
yIbTPa3ByKOBasi JMarHOCTUKA B MEJUIMHE, ONTHYECKUE SBJICHHUS B KUBOMU
npupoie.

Xumusn: CTpoOeHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKast CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl O0Opa30BaHMS KPUCTAJUIMYECKOW PpEHIETKH, CIEKTPabHbIN
aHaJIN3.

T'eocpaghusa: wmarnuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX DY/,
doTochEMKA 3eMHOM MOBEPXHOCTH, cercMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSIHHBIX MArHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUTaTeNlb SIKoOU, reHepaTop MEePEMEHHOTO TOKa, MHAYKIIMOHHAs TeYb,
JUHUU 3JEKTponepeaay, 31eKTPOABUTaTENb, paaap, paIHuONPUEMHHK, TEIEBU30DP,
anteHHa, Tteiedon, CBY-meub, ynbTpa3ByKoBas JIUArHOCTUKA B TEXHUKE,
NIPOEKIIMOHHBIN amnmnapart, BOJIOKOHHAs ONTHKA, COMHEUHas Oarapesi, CIIyTHUKOBBIE
NPUEMHUKHY, SIIEPHASI SHEPTETUKA U SKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA I[TPOI'PAMMBGI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIIEI'O OBPA3OBAHMAJIMYHOCTHLIE
PE3VJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOEHUA YyueOHOro mnpenmera «Duzukar
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTh O0YYAIOIIUXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3UIUEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIIM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKIEHHH, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIMPEHHUE KU3ZHEHHOTO
ONbITa U OMNbITA AEATEIBHOCTH B MPOLECCE PEaAU3alMd OCHOBHBIX HAIPABJICHUMN
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKIAHCKOT0 BOCIIUTAHUSA:

e CcPOPMHUPOBAHHOCTh TPAXJAHCKOW  MO3UIMU  OOydYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICYEIIOBEUECKUX T'YMAHUCTUUYECKUX U
JIIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B HHTEpPECAX IPAkKJAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CaMOYIpaBJIE€HUHM B 00pa3oBaTENbHOU
OpraHU3alluy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTBH K TYMaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHMS:

e chOpMHUPOBAHHOCTH POCCUUCKOU rpaKIaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIECHUE K TOCYJAPCTBEHHBIM CUMBOJIAM, JOCTHUXECHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO TIOBEICHUS;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0O M NMPHUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHME JIMYHOTO BKJIA/Ia B TOCTPOCHUE YCTOMYMBOrO OyAyLIETO.

3CTEeTHYECKOIr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOYAsA OSCTETUKY HAyYHOIO
TBOPUYECTBA, MPUCYIIEro (PU3NIECKOI HAYKE.

TPYAOBOI'0 BOCIIUTAHUS:



WHTEPEC K Pa3INYHbIM cdepaM NpodhecCHOHATBHON NeITeIbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3NKOW W TEXHUKOH, YMEHHE COBEpPIIAThH
OCO3HAHHBIN BRIOOp Oymyiiel npodeccuu U peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
00acTH (PU3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJOINYECCKOro BoCIiIuTaHus:

c(OpPMHUPOBAHHOCTh KOJOTUYECKON KYJIbTYPhl, OCO3HAHHE TII00ATBHOIO
XapakTepa SKOJIOTHYECKUX MpobIieM;

IUIAHUPOBAHUE U OCYIIECTBIECHHUE JACUCTBUU B OKPYXAKOUIEH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;
paclIMpeHue OmbITa ACATEIbHOCTH 3KOJOTMYECKOW HANPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 (PU3HKE.

HEHHOCTH HAYIHOI'0O ITIO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHHE IIEHHOCTUM HAYYHOW [ESITEIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHUs (DU3UKH OCYUIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA
Ba3oBble JJornuecKkue 1eidcTBUA:

CaMOCTOSITCJIEHO  (POPMYJIHPOBATh W aKTyaJIM3HpPOBATh  MPOOIIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPENICTIATh LENH JACSITeIbHOCTH, 3a/1aBaTh NMapaMeTPbl U KPUTEPUH HUX
JOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEYMS B  paccMaTpUBAaEMBIX
(bU3HUECKUX SABICHUSIX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBl B JIEATEIBHOCTb, OIICHUBaTh COOTBETCTBHE
PE3YNIBTATOB EJSIM, OIICHUBATH PUCKHU TIOCJICICTBUN JEATETHHOCTH;
KOOPAMHUPOBATh W  BBIMIOJNHATH PpabOTy B YCIOBUAX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIIJICHNUE TIPH PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBbie ucciaeanoBarejabCcKue AeHCTBUA.

BJIQ/ICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMH W METOJaMHU
bu3MYeCcKoN HAyKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATE€IbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JIacTh (PU3HUKH, CIHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY TOMCKY METOJOB pelIeHus 3a1ady  (PU3HYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3TUYHBIX METOJIOB [TO3HAHUS,

BJaJ€Th BHJAMH JEATEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIuU, MPeoOPa30BaHUIO U MPUMEHEHUIO B PA3IMUYHBIX YUECOHBIX
CUTyallusiX, B TOM YHUCJE MPU CO3JaHUU y4EOHBIX MPOEKTOB B 0OJACTHU
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M W aKTyaJIM3UpPOBATh 3aj/1auy,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYECHHbIE B XOJI€ pELIECHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIE 3ajladyl B 00pa30BaTENbHOMN
NEeSATEeILHOCTH, B TOM YHUCJIE IPU U3YYEHUU (PUBHKY;

JaBaTh OIIEHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh MPUOOPETEHHBIHN OIIBIT;
yMETh IME€PEHOCUTh 3HAHUS 1O (U3MKEe B TMPAKTHUECKYIO 001acTh
KU3ZHEJESATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTEH;
BBIIBUTATh HOBBIE UJEH, NPEIaraTh OPUTMHAIBHBIE TOX0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33]1a4H, IOMYCKAIOIINE alIbTEPHATUBHBIEC PEIICHHUS.

Pab6ora ¢ undopmaumeii:

BJI/ICTh HABBIKAMHU TONY4YeHUS MH(POpMalUu (PU3NYECKOTO COAECpKaHUS
U3 HCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalnio UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEACTABICHHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OpMAIHH;

UCIIONIb30BaTh CpEACTBA HWH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTUBHBIX, KOMMYHHKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOMIOACHUEM TpPEeOOBAaHUN SPrOHOMUKH,
TEXHUKA O€30MacCHOCTH, THUTHEHBI, PECYypCOCOEPEKEHHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

Co37aBaTh TEKCTHI (PU3MUYECKOTO COACPKAHUS B PA3IMUYHBIX (opMaTax C
ya€TOM Ha3zHadeHUs WHPOpMAIMA W IICJICBOM ayJIWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/lKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH:



OCYLIECTBJISITh OOIIEHHME HAa Yypokax (U3MKM M BO BHE-ypPOUHOU
NEATEIBHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH()JIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHUS C UCIOJb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh M UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATUKy U METOJIbI COBMECTHBIX ACHCTBUN C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0I'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
NEUCTBUH, pacnpelesiTh pOJId C YYETOM MHEHUN YYaCTHUKOB, 00CYX AaTh
PE3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHWBATh WJAEHU C IO3UIMUM HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETHUYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpakeHHE,  OBITh
VHULAATUBHBIM.

PerynsiTuBHbIe YHUBepcajibHbIe YueOHbIe 1eiCTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmactu (GU3MKM M ACTPOHOMHH, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEIICHUS PACUETHBIX U KaUECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacmmpsiTh ~ paMKH  y4eOHOro  TpeaMeTra Ha  OCHOBE  JIMYHBIX
MPENOYTCHUN;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OIICHUBATH TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(GU3HUKHU, TOCTOSTHHO TOBHINIATH CBOW 00pa30BaTENbHBIM W KYJIbTYPHBIN
YPOBEHb.

CﬁMOKOHTpOJIL, 3MOIII/IOHaJILHblﬁ HHTCJIJICKT.



JlaBaTh OLICHKY HOBBIM CUTYalMsAM, BHOCUTh KOPPEKTUBBI B JAEITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HAaBbIKAMU [IO3HABAaTENbHOW pediekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHMH;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLIEHMBATh PUCKM U CBOCBPEMEHHO NPUHUMATh PEUICHUSA IO MX
CHIDKCHHUIO,

IIPUHUMATh MOTHUBBI M apryMEHTBhl JIPYIUMX IPU aHAIU3E€ pPE3yJIbTATOB
JICSITCIIbHOCTH,

NpUHUMAThH ce0s, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M apryMEHThl JIPYIUX IPU aHAIU3E€ pPE3yJbTATOB
JICSITCIIbHOCTH,

PU3HABATh CBOE MIPaBO U MPABO JIPYTUX HA OIIHOKH.

B npouecce mocTukeHUs TUYHOCTHBIX PE3YJITATOB OCBOCHHUS IMPOTPAMMBI IO
¢u3uke g ypoBHS CpeAHEro oomero o0pa3oBaHus Yy 0OydaroLUXCs

COBEPIIICHCTBYETCS AMOITMOHAJIBHBIN HUHTEJUICKT, MIpeAToararoni
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHMA, BKJIIOUYAIOIIETO  CIMOCOOHOCTh ~ TOHHUMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUS COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJTUPOBAHMS, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIIOCOOHOCTHh AJanTHPOBATHCS K
HMOIIMOHATFHBIM WU3MEHEHHUSIM U MPOSBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMJICHUE K TOCTHKCHHIO IIeNIN
U yCIIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE JACHCTBOBATH, UCXOMS W3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIHHOE
COCTOSIHUE JPYTHX, YYWUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIFOYAIONIMX CIIOCOOHOCTh  BBICTPAaWBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00THTHCS, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIC DPE3yJbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTPaXKaThb CPOPMUPOBAHHOCTh Yy OOYUAIOIITUXCS YMEHUM:

MOHUMATh POJib  (U3UKU B  IKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M ATUYECKOM cdepax JeaTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHON Hay4YHOM KapTHHE MUpa,
3HAUEHUE OIUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW  (GYHKIUN  QU3MUECKON TEOpuHM —  MEXaHHKH,
MOJICKYJISIDHOM (PU3BMKUA U TEPMOJUHAMHUKH, POJIb (PU3HUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pa3niuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (U3NYecKux Teln Hu
npoueccoB (SIBIEHUM): HHepLUMalbHAasg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCONOTHO yhpyras jaedopmariusi, aOCOIIOTHO
yIpyroe u abCoNIOTHO HEYNPYroe CTOJKHOBEHHS, MOJIENU Ta3a, >KUJIKOCTH
U TBEPAOIro (KpPUCTAJUIMYECKOTO) Tella, UJIeaJbHbli ra3, TOUCUHBINA 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nmuyath yCJOBHS (TpaHUIIB, OOJACTH) TPUMEHUMOCTU (HUINUECKUX
3aKOHOB, TMOHMMAaTh BCEOOIIMI XapakTtep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCMOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHITH MEXaHMYECKHE IMIPOILIECChl U  SIBICHMUS,
UCIIOJIb3YSl OCHOBHBIE MOJ0KEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBIKEHHS, (OPMYJIbl KUHEMATHKHA PaBHOYCKOPEHHOTO
IBUKEHUS, TIpeoOpa3oBaHusi [anmuiess Ajii CKOPOCTH U TEepeMelieHus,
3akoHbl HbIOTOHA, MNPUHLOUN  OTHOCUTENBHOCTHM ['anmies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbca U MEXaHHUYECKOM
SHEPTUH, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW SHEpruu,
yCIOBUSl paBHOBECUs TBEPAOTO Tela), NPHU HATOM HCIOJIb30BATh
MaTeMaTH4eCKOe BBIpa)KEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: TTpeoOpa3zoBanuii [ amues, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS UMILyJbCa W
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TSATOTEHUS;

aHAM3UPOBATH M OOBSCHATH TEIIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOAMHAMUKHU (CBSI3b JIaBJICHUS UJCAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIIOBOrO ABHXKEHUS M KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATypbl BEIIECTBA CO CPEIHENM KUHETUYECKOU
SHEPrUeu TEIJIOBOIO JBWKECHUS €r0 4acCTHll, CBA3b JIABJIECHUS UACAIBbHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJ M €ro TeMIlepaTypod, YpaBHEHHUE
MenneneeBa—Kianeiipona, TMEpBbI 3aKOH TEPMOJAWMHAMHUKH, 3aKOH



COXpaHEHMsI HPHEPIHM B TEIUIOBBIX MPOIECCax), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBJICHUS, HCIOJIb3Ys
OCHOBHBIE TIOJIOXKEHUSI M 3aKOHBI AJICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AJIEKTPUYECKOTO 3apsija, 3aKOH KynoHna, MOTEHIIMATBLHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUIN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEH, MPHU 3TOM YKasbiBas YyCIOBUS NPUMEHUMOCTH 3akoHa KyioHna, a
TaKX€ MPAKTUYECKHM BaKHBIE COOTHOIIECHMS: 3aKOHbI OMa g y4yacTka
Henu W JJi9 3aMKHYTOM JJICKTpUYECKOW 1enu, 3akoH Jlxoyna—Jlenua,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBaTh (DU3NUECKUE TPOIECChl M SIBJICHUS, HMCIOJb3ysl BEIWYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbI, [IaBJICHWE, TOTCHIMAJbHASA DJHEPrusi, KUHETHUYECKas
JHEPrusi, MEeXaHW4yecKasi JHeprusi, padora CHJbl, IIEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSKECTH, CHJIa YNPYroCTHU, CUja TPEHHS, MOIIHOCTD,
SHEPrusl B3aUMOJCHCTBUA Tena C 3eMiéld BOIM3M €€ TOBEPXHOCTH,
SHEprus ynpyroil gedopmManuM MPYXKUHBI, KOJIUYECTBO TEIUIOTHI,
aOCoJIIOTHAsl TeMmreparypa Tejia, paboTa B TEpMOIWHAMHKE, BHYTPEHHSIS
SHEPrusl HJCAIBHOIO OJHOATOMHOTO rasza, paboTa HJeabHOTO Tasa,
OTHOCHUTEJIbHAasl BIIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEMIOBOIO
JBUTATEJS; DJIEKTPUUECKOE T0JI€, HAMPSIKEHHOCTh AJIEKTPUUECKOTO TOJIs,
HaNpsOKEHHOCTh TOJIS TOYEYHOIO 3apsifa WIM 3apsDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHIMANT 3JIEKTPOCTATHYECKOrO IO,
pa3HOCTh  MOTEHIIMAJIOB,  DJJICKTPOABMIKYIAsl  CUJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, JJIEKTpUUYECKass €EMKOCTh IJIOCKOIO
KOHJICHCATOpa, COIMPOTUBIICHUE YydYacTKa IEMU C IOCIEI0BATEIbHBIM U
napasjieabHbIM COCIMHEHUEM PE3UCTOPOB, SHEPIHUs IJIECKTPUUECKOTO MOJIS
KOHJICHCATOpA;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUIA:
MEXaHMYECKOE JIBMIKCHHE, TEIUIOBOE JBW)KCHUE YacCTHLl BEUIECTBA,
TEIJIOBOE paBHOBeCHE, OPOYHOBCKOE NBHXeHUEe, Nu(dy3us, HCIIapeHHE,
KUIIEHUE Y KOHJCHCAlUs], JIABJICHUE U KPUCTAIIM3alKsl, HAPABIEHHOCTh
TEIUIONEPEIaut, JICKTPU3alUs TeJl, SKBUNOTECHUNAIBHOCTh MTOBEPXHOCTH
3apsKEHHOr O MMPOBOJIHUKA;

IPOBOJNTH UCCIIETOBAHNE 3aBUCHMOCTH OJTHON (DM3NYECKON BETUYMUHBI OT
OpYrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHUAE TIPaPUKOB C Y4ETOM



a0COJIOTHBIX TIOTPEITHOCTEH U3MEPEHUH, IeJIaTh BEIBOJBI 110 PE3yIbTaTaM
WCCIICIOBAHUS;

MPOBOJUThL KOCBEHHBIC HM3MEPCHHS (U3MYECKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIbHBIC IMTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI IO MPOBEPKE MPEIIOKECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATH
MIOJIYYCHHBIE PE3YJIbTaThl W JIeJaTh BBIBOJ O CTaTyce MPEAJIOKCHHOU
TUTIOTE3bI;

coOroIaTh TpaBmiia O€30MacHOTO Tpy/ia MPH MPOBEICHUU HCCIIEI0BaHUMA
B paMKax y4eOHOro OKCIIEPUMEHTA, TPAKTHKymMa ©  y4eOHO-
UCCIICIOBATEILCKOH W TMPOCKTHOW JIEATEILHOCTH C WCIOJb30BaHHEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIC 3aJa4yd C SBHO 3aJJaHHOM M HESIBHO 3aJIaHHOMN
(du3HUecKoll MOJIeTbI0: HAa OCHOBAaHWM aHajW3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeHaroumed TpeOOBAHUSIM 3aJayH,
NPUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
(GuU3HUECKHX TCOPUH TPHU HCIOJB30BAaHUM MaTEMaTHYECKUX METOJ/IOB
pelIeHus 3a/1a4, MPOBOJUTH PAaCU€Thl HA OCHOBAHUU UMEIOIIUXCS TAHHBIX,
aHAIM3UPOBATH PE3YNbTATBl M KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOyrolue MpPUMEHEHUs 3HAHWM U3
pa3HBIX pa3[e’oB Kypca (PU3MKH, a TaKKe UHTETpallui 3HAaHUN U3 APYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUECKYIO
[IEMOYKY PACcCY>KIEHUMN C OTIOPOM Ha U3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECKHEC SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHMUS IS OOBSICHEHUS OCHOBHBIX
PUHIIMIIOB pa0OThl U3MEPHUTENBHBIX MTPUOOPOB, TEXHUYECKUX YCTPONUCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX € 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATHh U OIEHUBATH MOCIEACTBHUS OBITOBOW M MPOU3BOJICTBEHHOM
JESTENTHPHOCTH YEJIOBEKA, CBA3AHHOW C (PU3MUYECKUMH TMPOIECCaMU, C
MO3UIUH SKOJOTHYECKON 0€30MaCHOCTH, TPEICTABICHUH O PAIlMOHATTEHOM
IPUPOJIOTIOIH30BAHNH, & TAK)KE€ PasyMHOM HCIOJIb30BAaHUU JTOCTHKCHHM
HAyKd W TEXHOJOTHH IS JajdbHEHIIeTO pPa3BUTHS YEIOBEUECKOTO
o011ecTBa;



MPUMEHATh pa3iMyHble crocoObl pabdoThl ¢ MH(popManuend (GpU3nIecKoro
ColepKaHUsI C HUCIIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJB30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKHM M MpeAbsBICHUS Y4YeOHOU U
HAYYHO-TIONYJISIpPHON MHGOPMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALUU
uH(bOpMaLK, TOJYYEHHOW U3 PA3IUUYHBIX HCTOYHHUKOB, KPUTUYECKH
aHAIM3UPOBATH  MOJIydyaemMyl0  HH(OpManuo U OUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIKM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u NO3HaBaTEIbHbIC yMEHUS
CaMOCTOSITEJILHOTO ~ NPUOOPETEeHHMs] HOBBIX 3HAaHUUM B Tpolecce
BBITMIOJTHEHUS TPOECKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACHIPENEATh EATeIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oyyliei nmpodeccuoHalbHON AESITeIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xonmny oOyuenust B 1l knacce mpenMeTHbIE pe3yJbTaThl Ha YIIIYyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

NOHUMATh podb (GU3UKK B  OKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKON cdepax NesTeIbHOCTH YEeJIOBEKa, pOJib U MECTO
GbU3UKH B COBPEMEHHOW HAy4YHOW KapTHHE MHpA, POJb aCTPOHOMHH B
MIPAKTUYECKON  JICATEIBHOCTH YEJOBEKAa W  JaJbHEHIIEM HAy4YHO-
TEXHHUYECKOM Pa3BUTHUU, 3HAYCHUE OIUCATEIHHOM, CHCTEMATU3UPYIOIIEH,
OOBSICHUTEILHON W TMPOTHOCTUYECKOW (YHKIUN (u3nueckorl Teopum —
ANEKTPOANHAMUKH, CIECIHAIBHON TEOPUU OTHOCHTEIBHOCTH, KBAHTOBOM
busuku, ponab GuMvecKko Teopuu B (GOPMHUPOBAHUU MPEACTABICHUHN O
dusznueckor KapTUHE MHpaA, MECTO (QU3MUECKON KapTHUHBI MHUpaA B OOIIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TNPUMEHMMOCTH MOJENe (QU3NYeCKuX Tel U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOJHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOaHUs, MAaTEMAaTHICCKUN MasSTHUK,
UJCAIbHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HICAJbHBIN
Kosie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJIENIEH aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJIC/IN CBETA;

pas3inyarh YyCJIOBHUS (TpaHULbI, O0JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHAaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHMS,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUSI M 3aKOHbl JJIEKTPOAUHAMUKH U
CHEUUaNbHOW  TEOPUM  OTHOCHTEIBHOCTH  (3aKOH  COXpaHEeHUs
ANEKTPUYECKOro  3apsiaa, cuia Awmmepa, cuwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMM, npaswio Jlennma, cBa3p  DJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOM WENu CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYyJaThl  CHELMAIbHOM  TEOopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIEC MPOLECCH U SBJIEHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHE  DUWHIUTEHHA A
dororddexra, mnepBblii U BTOpod moctynatel bopa, mnpuHUIMD
COOTHOILIEHUs HeomnpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (DU3UYECKUE TPOLECCHl U SIBICHUS, HCMOJIb3YyS BEIUUYMHBI:
HANPsDKEHHOCTD AJEKTPUUECKOTO TOJIs, MOTEHIHAN 3JIEKTPOCTATHYECKOTrO
MOJIsl, PA3HOCTh TMOTEHIMAJOB, DJIEKTPOABMKYIAS CHJIA, HHIYKUIUS
MarHUTHOTO TIOJI, MarHUTHBIA TMOTOK, cujia AMmepa, UHAYKTHBHOCTD,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKUWH, HHEPrus MArHUTHOTO IOJIS
NPOBOAHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, IIOJIHAs DSHEPrus,
SHEPrus TOKOS CBOOOJHOM 4YACTHUIIBI, DHEPrUs W UMIYJIbC (OTOHA,
MacCOBO€ YMCJIO U 3apAll Alipa, SHEPTHsl CBSI3U S]1pa;

OOBSACHATb  OCOOCHHOCTHM  MPOTEKaHUA  (PUIMYECKUX  SBJICHUNA:
ANIEKTPOMArHUTHAsI UHIYKIIUS, CAMOUHYKIIMS, PE30HAHC, UHTEePhEpPEHITUS
BOJIH, Judpakius, JTUCTEPCHs, TIOJHOEC BHYTPEHHEE OTpaKeHHE,
dotoanekTpuueckuii 3pdext (dbotodddexr), ambdha- u OeTa-pacmaabl
anep, raMMa-u3lydeHue sjuep, (U3MUecKue MNPUHIUIBI CIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAIMpaBICHUE WHIYKIMM MAarHUTHOTO MOJs IPOBOJHHKA C
TOKOM, CUJIbl AmIriepa u cuJibl JlopeHua;

CTPOUTH H300pakeHUE, CO3aBaeMOe IJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PaCCUUTHIBAThH €r0 XapaKTEPUCTUKH,

OPUMEHATh OCHOBOIIOJIATaKIAE ACTPOHOMHYECKUE MOHSTHS, TEOPUU U
3aKOHBl JJI1 aHauu3a M OOBSCHEHHS (U3MUECKUX MPOIECCOB,
OPOUCXOIAIIMX B 3BE37aX, B 3BE3AHBIX CHCTEMAX, B MEXIAJIAKTHYECKOU
cpelie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOINM 3BE3 M BeeneHHo;
OPOBOJIUTh HCCJIENOBAHUE 3aBHUCUMOCTEH (UM3MUYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM NPSMBIX HW3MEpPEHUH, NpPH 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (DUKCUPOBaTh pe3yibTaTbl IOJYYEHHOH 3aBUCUMOCTH



(¢u3nuecKkuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  M3MEpeHUH, JenaTh  BBIBOABI IO  pe3yibTraram
MCCIICIOBAHUS;

MPOBOJUTHh KOCBEHHBIE HM3MEpeHUs (U3MUECKUX BEIWYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEIOKCHHON TUIIOTE3BI: IIIAaHUPOBATh
HKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATH3UPOBATH
NOJyYeHHBIE PE3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTHCHIBATH METO/IbI TOMYYEHUSI HAYIHBIX aCTPOHOMUYECKUX 3HAHUI;
coOroIaTh TpaBmiia OE30MaCHOTO TPyAa MPH MPOBEICHUN UCCIICOBAHUNA
B pamMKax yd4eOHOro OJKCIEpHMEHTa, TMpaKkTUKymMa U  y4eOHO-
MCCIICJIOBATEIILCKOM M TMPOCKTHON JESATETbHOCTH C HCIOJIh30BAHHEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMUS;

pemars pacuy€THhIE 3aJayd C SIBHO 3aJaHHOW H HESBHO 3aJ[aHHOU
¢u3ndeckoii MOJENBI0: Ha OCHOBAaHWW aHANIM3a YCJIOBUS BBIOMPATH
¢u3ndyecKkue MOJENH, OTBEYAINUe TPEOOBAHHUAM 3aJa4d, TPUMEHSTH
(opMysbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3NUYECKUX TEOpUM
OpY  MCIOJIB30BAHMM MAaT€MaTUYEeCKHMX METOJOB peUIeHMs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHMM MMEIOIUXCS JaHHBIX, aHAIU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YYETOM IOIYyYEHHBIX
pe3yJIbTATOB;

pelaTte KaueCTBEHHbIE 3a/lauyd, TpeOylollue NPUMEHEHUs 3HAHUNA U3
pa3HBIX pa3lenoB Kypca (GU3MKH, a TaK)Ke MHTETpalii 3HAHUW U3 JAPYruX
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LMKJIA: BBICTPAMBATH JIOTHUECKYIO
LIEMOYKY PacCyXACHUN ¢ OMIOPON Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHWS M OOBSICHEHHS OCHOBHBIX
HOPUHIUIIOB pabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOAMTH TPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBACHEHHE MPOIECCOB OKPYKAIOILIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLICHWBAThH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON
JESTebHOCTH YeNIOBeKa, CBS3aHHOM ¢ (PU3MUECKMMM MpolLeccaMu, C
MO3HUIMNA 3KOJOTHYECKON 0€30MacHOCTH, MPEACTaBICHUI O pallMOHAILHOM
MPUPOIOTIONB30BAaHIH, a TAKXKE Pa3yMHOM HCIOJIB30BAHUH JOCTHKCHHIM



HAYKA M TEXHOJOIMUA Ui JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o0111ecTBa;

MPUMEHSATh pa3iMyHble cocoObl pabdoThl ¢ MH(popManuend (puzndecKoro
COJICp’)KaHMsI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, MepepabOTKu W TPEeAbsIBICHUS Y4YEOHOU u
HAy4YHO-TIOMYJISIPHOW MH(POPMAIUU, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHopMaluK, TOIYYCHHOW U3 Ppa3JIUYHBIX HCTOYHHKOB, KPUTHUECKHU
aHAJTU3UPOBaTh  MMOJy4YaemMyk  WHOpManuMio0 W OlEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOopMaIINY;

IPOSIBIISTH OpraHU3aIMOHHbIE u IO3HaBaTEJILHBIE yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUM B  TpoIlecce
BBITIOJIHEHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3JIMYHBIX COIMAJIBLHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACISTh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUAX, aJleKBAaTHO OIEHUBATh BKJIQJ KaXXJIOTO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TIPOOIEMBI;

MPOSIBJISATh MOTUBAIIMIO K Oyayiel mpodeCCHOHAIBHOU eATeIbHOCTH T10
CIIEUATTBHOCTAM (hU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

®dusuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. non penakuueit [lapdentbeBoit H.A., AkiinonepHoe
obmectBo «M3narensctBO «IIpocBenienue»

KosmmuecTBo yacos DJIeKTPOHHBbIE BocnurareabHblit
Ne HaumeHoBaHue pa3/iesioB U TeM (uudposbie) acCHeKT
Konrtpoabsubie | IIpakTnueckue
n/n NMPOrpamMmbl Bceero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIM METO/J ITIO3HAHUSA NTPUPO/AbI CdopMHupOBaHHOCTD
11 Hay4anplii MeTOT MO3HAHUS TIPUPOIBI 4 TPasKIaHCKOH
" 4 HO3UIINA
TOTO TIO paszeiy o0ydJaromierocs: Kak
AKTHBHOI'O U
OTBCTCTBCHHOI'O
YJieHa POCCUMCKOro
o011ecTna.
Paznea 2. MEXAHUKA
YMeHue
2.1 Kunematnka 1 2 B3aMMOJICHCTBOBATH C
2.2 JuHamuka COLMAJILHBIMU
. HMHCTUTYTaMH B
2.3 Craruka TBEpAOro Tena yr
COOTBCTCTBHUHU CUX
2.4 3aKOHBI COXpPAHEHHS B MEXaHUKE 11 (GyHKIHIME U
Ha3HaAa4YCHHUECM.
Hroro no pazneny 36

Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBEI
MOJIEKYJISIPHOKHHETUYECKOU TEOPUHU

14

1

["'oToBHOCTB K
TYMaHUTApHOW U
BOJIOHTEPCKOM

Tepmonnnamuka. TenaoBbie

10

JACATCIIbPHOCTH




MalllHBI

Ar PEraTHbIC COCTOAHUA BCUICCTBA.

3.3 13
@da3oBbIE IEPEXOBI
Wroro mo pazneny 46
Paznen 4. DJIEKTPOAUHAMUKA [{eHHOCTHOE
OTHOIIICHHUE K
4.1 DIEeKTPUYECKOe ToJIe 21 FOCY IAPCTBEHHbIM
4.2 [ToCTOSIHHBIN ANIEKTPUUECKHUI TOK 19 CHMBOJIAM,
TOCTIDKEHUSIM
4.3 Toku B pa3nuuHBIX cpemax 6 y "
POCCUUCKHUX YUCHBIX B
Hroro mo pazneny 46 obacTi GU3KUKH U
TCXHUKN
PeszepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB [10 136

I[TPOTPAMME




11 KJIACC

®usuka, 11 knace/ Mskumes I'.J1., bByxosues b.b., Hapyrun B.M. nox penakuueit [lapdentseBoit H.A., AkiiuonepHoe
obmectBo «M3natenscTBO «IIpocBenieHne»

KoJsnyecTBo 4acoB DJIeKTPOHHbIE BocnurareabHbIi
Ne HaumeHoBaHue pa3iesioB U (uu¢posbie) acCHeKT
Kourpoabnsie | IIpakTnueckue
n/n TeM NMPOrpaMmal Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOANHAMUKA CdopMupoBaHHOCTD
11 MaruutHoe nosne 14 HPaBCTBEHHOT'O
1.2 DneKTpoOMarHuTHasK HHTyKITUS 13 1 CO3HaHMA,
ITUYECKOTO
Hroro no pazaeny 27 TTOBEICHHSL.
Pasnien 2. KOJJEBAHUSI M BOJTHBI Crocobrocts
OLICHUBATh CUTYaLUIO U
2.1 Mexanudeckue KoeOanus 10 [IPUHEMATS OCO3HAHHEIE
2.2 DNIeKTPOMAarHuTHBIE KOJIeOaHUS 15 PpEIICHUS,
OPHUCHTHPYSICh HA
MexaHn4deckue u P by
2.3 10 1 MOpaJbHO-
3JIEKTPOMArHUTHBIE BOJIHBI HPABCTBEHHBIC HOPMBI U
24 OHTI/IKa 25 1 OCHHOCTH, B TOM YHCJIC
B JCATCIIBHOCTH
Uroro no pazneny 60 y4EHOTO

Paszea 3. OCHOBBI CIIEIIUAJIBHON TEOPUU OTHOCUTEJIBHOCTH

Oco3HaHue TUIHOrO

BKJIaZla B TIOCTPOCHUC

3.1 OcnHoBbl CTO 4 1 9
YCTOHYHUBOTO Oy IyIIero
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®PU3UKA
4.1 KopnyckynsipHo-BoHOBOM 15




Jyanu3m

CdopMHPOBaHHOCTH

rpaXJaHCKOM MO3UIUU
00yJaronIerocs Kak
aKTHBHOI'O U

4.2 dusuka atoma 5
43 ®u3rKa aTOMHOTO s1/1pa U 5
' SIIEMEHTAPHBIX YACTHUII
Wroro mo pazneny 25

OTBETCTBEHHOT'O YJIcHA
poccuiickoro odIecTa

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

I'0TOBHOCTE BeECTH

COBMECTHYIO
51 DNIeMEHTHI aCTPOHOMUH 1 12 EATETBHOCTD B
acTpoQU3NKU MHTEpecax
IPaXTAHCKOTO
Wroro mo pazaery 12 00I11eCTBa, YIaCTBOBATH
B CAMOYITPABJICHUH B
00pa3oBaTeIbHON
OpraHu3aIii
PeszepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I1O 136

I[TPOTPAMME




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KosmnyecTBo yacoB
Ne
Tema ypoka
n/m Bcero
®dwusuka — pyHAaMeHTaIbHast HayKa 0 pupoae. HaydHbIii MeTo1 IO3HAHUS ¥ METO Il HCCIICIOBAHUS
1 (bu3nyecKuXx sIBJICHUN 1
DKCIIepUMEHT M TEOPHS B TIPOIIeCCce MO3HAHMS PUpoabl. HabmoieHne n SKCTIiepruMeHT B pH3UKe
2 1
CriocoObl n3MepeHust GU3NYECKUX BETUYMH. AOCOTIOTHAS. U OTHOCUTEIbHAS IOTPEITHOCTH U3MEPEHHIMA
3 (U3HYECKUX BETMINH 1
MonenupoBanue B pusuke. Poib u Mecto pusuku B GOpMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B
4 MPAaKTUYECKOMN 1
JesITeNIbHOCTH JItofIeit
Mexannueckoe asuxenne. Cucrema orcuera. OTHOCUTENBHOCTh MEXaHHUECKOTO ABMkeHUs. [Ipsmas u
5 oOpaTHast 3a1a41 1
MEXaHUKU
Pannyc-BekTop MaTepralbHOM TOUKH, €r0 MPOEKIMU Ha ocu KoopAuHat. Tpaekropus. [lepememnienue.
5 Ckopocts. Mx mpoeknuu Ha 1

OCH KOOpAUHAT




PaBHOMepHOE npsMonuHeitHOe nBrxkeHue. [ padudeckoe onricanne paBHOMEPHOTO

7 MPSIMOJIMHENHOTO JIBUKEHUS
CnosxeHue nepeMerieHnii U CKOpocTeil.
8 Pemenue 3anau no teme: "PaBHOMEpHOE NPSIMOJIMHENHOE ABMKEHUE"
9 CraproBasi fuarnocru4eckas paéora
HepaBHoMepHoe nBrmxkeHrne. MrHOBEHHAsi CKOPOCTh. Y CKOpeHHe. [IpsaMonnHeiHOe IBUKEHNE C MIOCTOSHHBIM
10 YCKOpEHHEM
1 I'padmyeckoe onrcanue NpsIMOIMHEHHOTO ABMKEHUS C TIOCTOSIHHBIM YCKOPEHHUEM
12 Pemenue 3amay no teme: "PaBHOYCKOpPEHHOE MPSAMOJIMHEUHOE IBUKEHUE"
CBoOosiHOE MajieHne. Y ckopeHrne cB0OOOAHOTO NaieHus. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH, YCKOPEHUS OT
13 BPEMEHH U UX TpaduKu
14 JIBuxkeHue Tena, OpoIIeHHOr 0 MO/ YII0M K TOPU30HTY
Kpuposmueiinoe neuxenue. J[BuKeHHe 0 OKPYKHOCTU. YTJIOBas U JIMHEMHas ckopocTsk. lleproa u yactoTa.
15 LlenTpocTpemMuTebHOE U
MOJIHOE YCKOPEHUE
16 KonTtpoabsHnas padora Nel mo teme "Kunemaruka"

17

IIepseiii” 3axkoH HetoToHa. MHepuumanbable cucteMel orcyéra. [IpuHnmn




oTHocuTenbHOCTH ["anunes. HemnepuuanbHble CUCTEMBI OTCUETA

Cuna. PaBHozelicTBytomas cuia. Bropoii 3akon HeroTona. Macca

18
19 B3anmonerictue Ten. Tpernii 3akoH HeroToHa
20 [Mpunnun cynepno3uruu cui. Pemenne 3a1ad Ha MpuMeHeHHne 3aKkoHOB HproToHa
3aKOH BCEMHUPHOTO TATOTEHHUS. DKBUBAJIEHTHOCTh I'PAaBUTAIMOHHOW 1
21 MHEPTHOM Macchl
29 Cuna TsHKECTH M YCKOpeHUEe CBOOOTHOTO MMaIeHUs
JIBmxkeHne HeOECHBIX TEJ M MX UCKYCCTBEHHBIX CITYTHHUKOB. [lepBas kocMuueckast ckopocTh. 3akoHbl Keriepa
23
24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupoa u BUabI CHil TpeHUs. J|BUKEHHE B )KUJIKOCTHU U ra3e ¢ y4ETOM CHIIbI COMPOTUBICHUS
25 cpebl
26 Janenue. 'mapocratuyeckoe nasienue. Cuna Apxumena
97 AbcomoTHO TBepoe Teno. [TocTtynaTensHoe U BpalaTenbHOe IBHKEHIE TBEPAOTO Tena
o8 MoOMEHT CHIIbl OTHOCHUTEINIBHO OCH BpalleHus. [lnedo cuiisl

29

Cnoxenue CHJI, IPHUJIOKCHHBIX K TBEPAOMY TCITY. HeHTp TSDKECTH Tella. Y CIIOBUS




PaBHOBCCHA TBCPAOIO TCA. BI/II[BI PpaBHOBECHUA

30 Pemenue 3amau
31 KonTtpoabHnas padora Ne2 no teme "Innamuka. Ctaruka TBepaoro resa'
Hmnynbe MaTepranbHOM TOYKH, CHCTEMbI MaTepUATbHBIX TOUEK. LIeHTp Macc cHCTeMbl MaTepUaTbHBIX TOYEK.
39 Teopema o ABMKEHUU
[IEHTpa Macc
Wmnynbe cuitel ¥ I3MEHEHUE UMITYIIbCA Tela.
33 3aKOoH cOXpaHEeHHsI UMITYJIbca. PeakTHBHOE IBIKEHHE
MoMeHT umITyJibca MaTEpUaIbHON TOUKH.
34 [IpencraBnenne 0 coxpaHEHNH MOMEHTA UMITYJIbCa B IIEHTPATBHBIX TOJISIX
35 Pemrenue 3amau
PaboTa cuibl Ha MaJIoOM U Ha KOHEYHOM
36 nepemenieHuu. ['padudeckoe npeacraBieHne padoThl CHIIbl. MOIITHOCTE CHITBI
Kunernueckas sneprus. Teopema 00 M3MEHECHHH KHHETHYECKOW SHEPTUU
37 MaTepUaIbHON TOUKU
[ToTeHanpHbIe U HENMOTEHIUATBbHBIC CHIIBL. [loTeHIInabHas 3Heprus. Bropas kocMuveckas CKOpOCTh
38

39

TpeTLH KOCMHYCCKaA CKOPOCTh. CBs3b pa6OTLI HEIOTEHIMAIBHBIX CHUJI C I3MEHEHHEM MEXaHMIECKOMU SHEPTrUun




CHCTEMBI TeJI. 3aKOH COXpaHCHUA MEXaHHYECKOM SHCPruu

VYipyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHEHUE bepHyIUIM U1 UACAIbHOU

40 JKUIKOCTH
41 Kontponsnas padota Ne3 no teme "3akoHbl COXpaHEeHUsI B MeXaHUKe"
PazButne npeacrasienuit o npupoje TerioTel. OcHoBHbIE nonoxenus MKT. [luddy3us. bpoynosckoe
42 TIBIDKEHUE
Ctpoenune ra3000pa3HbIX, KUAKUX W TBEPABIX TN, XapakTep ABUKEHUS M B3aUMOJCHCTBUS YACTHII
43 BeIECTBA
Macca u pazmepsl Mosiekya (atoMoB). KonmaectBo BemectBa. [locTosiHHas
44 ABorazpo
45 Temnepartypa. TeroBoe paBHoBecue. [lkana [enbcus
46 Pemtenue 3amau
47 Wneanpusplii ra3. ['a3oBble 3aKOHBI
48 VYpaBuenue MenneneeBa-Knaneiipona. Pemenue 3agau
49 AbcomoTHas TeMiepatypa. 3akoH JlanpToHa
50 N3onponecce B uA€aTbHOM ra3e ¢ HOCTOSHHBIM KOJIMUYECTBOM BEIIECTBA
51 I'padmyeckoe mpeacraBieHne U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa
52 OcnoBHoe ypaBHeHne MKT




53

Pemenue 3anau

CBsi3b a0COTIOTHOM TEMIIEpaTyphbl TEPMOTUHAMHYECKON CUCTEMBI CO CPEHECH KMHETHUECKOW dSHEPTUCH

54 MOCTYNAaTENbHOTO
TEIIJIOBOTO JIBMXKCHUS €€ YaCTHI]
55 O6o00mmenue u cucreMaruzaius 3Hanui mo teme "OcuoBsl MKT"
56 KonTpoabHnas pabora Ne4 o teme ""OcnoBbt MKT"
TepMoauHamuyeckas cucrema. 3aJjaHue BHEIIHUX ycioBui uist T /I cucteMsl.
Buemnue u BHyTpennue nmapametpsl. [Tapamerpsl T/ cuctembl kKak cpeHUE 3HAYEHUS BEJIUYHH,
57 OTMCHIBAIOIINX €€ HA
MHKPOCKOITMYECKOM YPOBHE
HyneBoe navano tepmoaunamuku. Camonpoun3BosibHas pemakcauus T /]
58 CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
59 Mogenb nieanbHOro ra3a B TepMOJAMHAMUKE. Y CIIOBUSI IPUMEHUMOCTH 3TOM MOJEIN
60 VYpaBuenue Menaeneesa-Knaneiipona u Belpa)keHHUe 1J1s1 BHYTPEHHEN S3HEprun
Bripaxenue 111 BHyTpEHHEM SHEPrUU OJHOATOMHOIO UJICAIbHOTO Ta3a.
61 KBazucrarnueckue u HeCTaTUYECKUE

IIpoLECChl

62

aﬂeMeHTapHaH pa60Ta B TCPMOJUHAMUKE. Brruncienue pa6OTBI 1o Fpa(l)I/IKy mnmponecca




Ha pV-auarpamMme

Temuoniepenaua kak crioco0 M3MEHEHUS

63 BHyTpeHHeil sHeprun T/] cuctemsl 6e3 coBepiieHHs padOThI
64 KoHBekIMs, TeTUIONPOBOAHOCTD, U3TYICHUE
KonmdectBo TeruioTel. Termo€MKocTs Tena. Y ienbHass 1 MOJIIpHAs TEIIOEMKOCTH BEIIeCTBA. Y IebHas
65 TETUIOTa CTOPAHUS
TOTLIABA
66 Pacuér xonmuecTBa TEIUTOTHI PH TEILIoNepeIade
67 [TonsiTre 06 aguadbatHoM mponecce. [1epBbiii 3aKOH TEPMOAUHAMUKU
KonnuecTBo TemmoTsl M paboTa Kak Mepbl M3MEHEHHUs BHyTpeHHeH 3Heprun T /1 cucreMbl
68
BTopoii 3ak0H TepMOJIMHAMUKH 151
69 PaBHOBECHBIX M HEPABHOBECHBIX ITporieccoB. HeoOpaTuMoCTh MpUPOIHBIX MPOIIECCOB
20 [Tpuniumne! aecTBus TerioBbix MamuH. KT
71 MakcumanbHoe 3Hauenune KIT. Iukn Kapao
DKOJIOTHYECKHUE aCTICKThI HCITOJIb30BAHMS
72 TEIUIOBBIX JBUTareneil. TernoBoe 3arps3HeHne OKpYKarolIe cpeibl
73 Pemenue 3amau
74 Pemenue 3amau
75 O06o01IeHrne 1 CUCTeMaTU3aIKs 3HAHUH 110




teme "Tepmoaunamuka. TernoBsie MaTUHBI"

KoutpoabHnas padora Ne5S no teme "Tepmogunamuka. TennoBbie MAIIMHBI"

76
Teépnoe teno. Kpucrammmueckue u amopgHbie Tea. AHU30TPOTIHS CBOMCTB KPUCTAIUIOB
77
Hedopmanuu tBEpaoro tena. Pactsokenue u cxatue. Cnur. Moayns IOnra. [penen ynpyrux nedopmanmii
78
79 Pemenne 3amau
80 [TnaBnenue u KpucTayuu3amus. Y aenpHas TeruioTta miasieHus. Cyoaumanus
TennoBoe pacmupeHne KUIKOCTEH U TBEPABIX TeI. AHTAPMOHU3M TEIUIOBBIX KOJIGOAaHUH YaCTHII BEIIECTBA
81
[TapooOpazoBanue U KOHICHCAIIHSL.
82 Hcnapenue u kuneHue. Y ienpHas TEIIIOTa IapooOpa3oBaHUs
Haceimmennsie 1 HeHachIIIEHHBIE MTaphl. KadecTBeHHAs! 3aBUCUMOCTh TUIOTHOCTH M JIABJICHUS HACHIIIICHHOTO
napa oT TeMIIepaTypbl, KX HE3aBUCUMOCTh OT 00bEMa HACKHIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTyphI
KUIEHUS OT JaBJICHUS B
83 SKUIKOCTH
84 BrnaxHocTb Bo3tyxa. AGCOTIOTHAS U OTHOCUTENbHAS BIAXKHOCTh
85 IIpeobpazoBanue 3Heprun B (a3oBbIX




nepexojax

86 YpaBHEHHE TEIUIOBOTO OanaHca
87 Pemenue 3anau
[ToBepxHocTHOE HaTskeHUE. KanuispHeie siBiieHns. J[aBiieHne no1 MCKPUBICHHOM MOBEPXHOCTHIO XKHUJIKOCTH.
dopmyna
Jlamutaca
O06001eHne 1 cucTeMaTu3anys 3HaHu# 1o TeMe "ArperaTHble COCTOSHUS BEIIECTBA.
89 dazoBble Mepexoanr"
KoutpoabsHas pa6ora Ne6 no teme "Arperarnubie cocTosiHusi Beniecta. @a3oBbie nepexoanl’
90
DIIeKTpU3aIus Tell U €€ MPOSBJICHUA. DIEKTPUUYECKHM 3apsia. [[Ba Buaa anekTpuueckux 3apsaaoB. [IpoBoaHukH,
91 JURJIEKTPUKHU U MTOJYIIPOBOIHUKHU
92 DJIIeMEHTapHBIN AEKTPUUECKUH 3apsil. 3aKOH COXPAHEHHUsI SJIEKTPUUYECKOTO 3apsia
93 B3aunmonerictue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona
94 Pemenue 3amau
95 Onektpuyeckoe noje. Ero neiictBue Ha 3J€KTpUYECKUe 3apsi bl

96

HanpsoxéaaocTts anektpuueckoro nojs. [Ipo6usiif 3apsa. JInHuM HANPsHDKEHHOCTH 3JEKTPUUECKOTO TOJIS.
OnHOPOIHOE JIIEKTPUYECKOE TOJIE




HOTCHHI/IEUIBHOCTL QJICKTPOCTATUYCCKOI'O IIOJIA. Pa3znocts MOTCHIMAJIOB U HAIIPSAKCHUC

97
[TorenumanpHas sHEprUs 3apsiaa B JIEKTpOCTaTHYECKOM 1oJie. [loTeniman
98 AMEKTPOCTATHYECKOTO TIOJIS
CBs13b HANPSHKEHHOCTH TOJISI M Pa3HOCTH MOTEHIIAATIOB [T 3JIEKTPOCTATUYECKOTO TIOJIS
99
100 [TpuHIUI Cynepno3uum 3MeKTPUIECKUX ToJIeH
101 Pemrenune 3amau
102 [Tone Toueunoro 3apsiaa. [lose paBHOMEpPHO 3apsKEHHOM Chephl
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY miapa. [losie paBHOMEPHO 3apsKEHHONW OECKOHEYHOM MIIOCKOCTH
103
[IpoBOTHUKY B 37EKTPOCTATHUECKOM TIOJIE.
104 YcnoBue paBHOBeCHS 3apsSA0B. JJUAIEKTPUKY U TOTYIPOBOJHUKHU B JIEKTPHUYECKOM TOJIE.
Konpnencarop. DnekTpo€MKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTH IIIOCKOTO
105 KOHJIeHCaTopa
106 [TapannensHOE COeTMHEHNE KOHACHCATOPOB
107 [TocnenoBarenbHOE COEMHEHNE KOHACHCATOPOB

108

3Hepr1/m 3apsAKCHHOTO KOHACHCATOPA. Z[BI/I)KCHI/IC 3ap5[)KeHHOﬁ JaCTHULBI B OATHOPOJHOM JJICKTPUYCCKOM I10JIC




109

Pemenue 3anau

110 Pemenue 3anau
111 O0600mIeHne 1 cucTeMaTU3alus 3HaHUi 10 TeMe "DIeKTpruieckoe mose"
112 KonTpouabHnas pabora Ne7 mo teme '"JiiekTpuyeckoe noJje"
Cuna toka. [TocTostHHBIN TOK. Y CITIOBHUS CYIIECTBOBAHUS MTOCTOSIHHOTO JIEKTPUYECKOTO TOKA
113
114 Hcrounuku Toka. Hanpsoxenue u 3/1C
115 3akoH OMa JuIsl y9acTKa HEenn. DIIEKTPUIECKOE COITPOTUBIICHUE
VY aenpHOE COMPOTUBIICHHUE BEIECTBA. 3aBUCUMOCThH COMTPOTUBIICHHSI OJHOPOIHOTO MPOBOIHUKA OT €r0 JJIMHBI U
TJIOLIAAN
116
nomnepeyHoro ceueHus. Pemenue 3agaq
117 [TocnenoBarensHOE, MapaUIEIBFHOE, CMEIIAHHOE COETUHEHHE TPOBOIHUKOB
118 Pacuér pazBeTBn€HHbIX 3nekTpudeckux 1enei. [Ipasuna Kupxroda
119 Pemenue 3amau
120 PaGora anekrpuueckoro Toka. 3akoH J[xoys
—Jlenma
121 MOIIHOCTB 2JIEKTPUYECKOT0 TOKa. TeIoBas MOIHOCTb, BBIAEIAEMAs HA PE3UCTOPE
122 Pemenue 3amau

123

O/IC 1 BHyTpeHHEEe CONPOTUBIIEHUE NCTOYHHMKA TOKA. 3akoH OMa J1sl TOJTHOM




(3aMKHYTOM) 3JIEKTPUUECKON LIETH

MoHoCTh uCTOYHMKA TOKA. KOpoTKoe 3amMbIKkaHue

124
125 KonzeHncarop B ienu oCTOSIHHOTO TOKa
126 Pemenue 3anau no reme "[locTosIHHBIN neKTpuyecKuil TOK"
127 Pemenue 3anau no reme "[locTOsHHBIN neKTpuyecKuil TOK"
DneKTpuyecKas MPOBOANMOCTh Pa3TUIHbIX
128 BEIIECTB. DJIEKTPUUECKUM TOK B MeTasuiax. CBepXIIPOBOMMOCTD
DIIEKTpUYECKH TOK B razax. [lna3ma.
129 DNEeKTPUUYECKUM TOK B BaKyyMe. BakyymHbIe iprOOpBI
DIJIEKTPUYECKHI TOK B paCTBOPaXxX U paciuiaBax EKTPOIUTOB. 3akoHbI Dapazaes il JJIEKTPOIU3a.
DneKTpUYecKuil TOK B MOIYnpoBogHUKaX. [1oynpoBoAHUKOBEBIE
130 PUOOPHI
131 O06o0meHre u cucreMaru3anus 3HaHui o TeMe "TIoCTOSTHHBIN AJIeKTPUYECKHI TOK"
132 KonrtpoJsbHas padora Ne§ no reme "[locTOAHHBIN JJIeKTPHUYECKUi TOK"
PesepBHrIit ypok. O600IIEHNE U
133 cucTeMaTu3anms 3Hanui o reme "Kunemaruka" "JIlnaamuka"

134

PesepBHblit ypok. O000IIeHNE U CHCTeMAaTH3aIHsI 3HAHUH 110 TeMe "3aKOHbI




coxpaHeHus B Mexanuke" "CraTuka TBepaoro rena"

PesepBHblii ypok. O000IIeHNE 1 cucTeMaTH3aus 3HaHUH 110 TeMe "OCHOBBI MOJIEKY ISIPHO-KHHETHIECKOM
teopun"

135 1
"Tepmoaunamuka. TennoBble MalIMHbBI"
PesepBubIit ypok. O6001IEHNE U CUCTEMAaTU3aIMs 3HaHUH 110 Teme "DnekTpuueckoe nose" "TlocTosHHbIN
136 ANMEKTPUICCKHI TOK 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KJIACC

KoauuyecTBo yacoB

Ne
Tema ypoka
n/m Bcero
B3anmMoielicTBrE TOCTOSIHHBIX MAarHUTOB U ITPOBOTHUKOB ¢ TOKOM. MarautHoe mnosie. ['unoresa Ammnepa
1 1
Bexrop MaruutHOM nHAYKIWU. [IpuHIMI
2 CYNEPHO3UIIMY MAarHUTHBIX NTOJI€H. JINHUM MarHUTHOW WHAYKIIMU 1
3 MaruauTHO€ 1noJie IPOBOJAHKMKA C TOKOM. OmbIT Dpcrena 1
Cuna Amriepa, e€ HanpaBJI€HUE U MOYJIb
5 Pemrenue 3amay
5 [IpumeHnenue 3akoHa Amriepa. IIEKTPOU3MEPUTETbHBIC TPUOOPHI 1
Cuna Jlopenua, e€ HanpaBiieHHE U MOAYJb. JIBU)KEHHUE 3apsHKEHHOM YacTUIBI B OJJHOPOIHOM MarHUTHOM T0JIe
7 1
Pemenue 3agau
Pa6ota cunbl Jlopenna
10 Pemenue 3amau
11 MarnuTHoe noJie B Beulectse. @eppoMarHeTUKU, napa- U AMaMarHeTUKU 1
12 OcHoBHbIE cBOMCTBA (heppoMarHeTUkoB. [IpumeneHmne GpeppoMarHeTHKOB 1




13

Pemrenue 3agaud mo reme "Marautaoe noJie"

14 Pemtenne 3amay o reme "MaruutHoe nose"

15 SIBIIeHME PNEKTPOMArHUTHOM MHIAYKIMH. [I0TOK BEKTOpa MarHUTHOW UHIAYKIIUU
16 OAC unayKImm

17 3aKoH 3NIEKTPOMAarHUTHOM HHAYKUIKK Dapajest

18 Buxpeoe anexktpuueckoe nose. Toku Oyko

19 OJIC MHAYKIMY B IBUKYIIUXCS MPOBOHUKAX

20 Pemrenne 3amau

21 [TpaBusio Jlenma

29 NupyktuBHOCTH. KaTyllika HHAYKTUBHOCTH B LIEMH MOCTOSTHHOTO TOKa

23 SBnenne camonnaykiuu. 3C camonHAyKIIMu

24 DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM. DJIEKTPOMArHuTHOE TOJie

25 Pemenue 3amau

26 O06o01eHre 1 cucTeMaTu3alys 3HaHui 1o TeMe "DIeKTpoIMHaMHKa"

27 KonTtpoJsbHnas padora Nel mo teme ""Jiiekrpoaunammuka'’

28 Konebarenbnas cucrema. CBoO0HBIE KoNleOanus. 'apMoHnyeckue kojaebanus

29

Kunemartuueckoe u JUHAMHUYCCKOC OITMCAHUEC KOJIeOaTeIbHBIX JBHKEHUH




SHCPFCTI/I‘-ICCKOC OIIMCaHHC. BBIBOZ[ JUHAMHUYCCKOI'O OIMMCaHnA rApMOHHUYCCKUX KOoJIEOaHHUH U3 UX
OHEPICTUYCCKOIO U

30
KHHEMAaTUYECKOTO OTIMCAHUS
31 Ammutyna u ¢asza xoneGaHui
[Tepuon n yactoTa konedanuii. [lepuoa ManbIx CBOOOIHBIX KOJIEOAHUN MaTeMaTuuecKoro MasiTHuka. [lepron
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
32 MasITHUKA
33 3aryxatomue Koiebanus. Berayxaennsie kosedanus. Pesonanc
34 ABTOKONIEOAHUS
35 Pemtenue 3amau
36 O00011eHne 1 cucTeMaTu3alys 3HaHui o TeMe "Mexannyeckue Kojeoanus"
37 DnekTpoMarHuTHbIe kKosiebanus. KosebaTenbHbINM KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIBI 3apsi/ia KOHIEHCATOPA C aMIUIUTYI0M CUIIBI TOKA B KOJIeOaTeIbHOM
38 KOHType
39 3aKOH COXpaHEHUs SHEPTUHU B UJCATbHOM KOJIeOaTeIbHOM KOHTYpE
3aryxaroiue IeKTPOMarHuTHhIE
40 KoJebaHus. BeIHYX/IEeHHBIE 2IEKTPOMArHUTHBIE KOJIeOaH!s

41

HepeMeHHLIfI TOK. PGSI/ICTOp U KOHACHCATOP B LCIH ICPEMCHHOI'O TOKa




Karynika "HIYKTUBHOCTH B LIEIIU IIEPEMEHHOTO TOKA

42
43 3axoH OMa Jy1st 2JIEKTPUUECKOM 1IeTTH IEPEMEHHOT0 TOKa
MOIIHOCTH MEPEMEHHOTO TOKA. AMILTUTYIHOE U ICHCTBYIOIIEE 3HAYCHNE CHITBI TOKA U HATIPSDKESHUS
44
45 Pe3oHaHc B 3neKTpUUECKOl Lenu
46 Pemenne 3amau
Wneansubrii” Tpancdopmatop. [IponsBoacTBo, nepenava u moTpedIeHUE dIEKTPUISCKON SHEPTHHI
47
DKOJIOTHYECKHE PUCKHU TIPH MPOU3BOJICTBE JIEKTPOIHEPruu. KyabTypa UCTIOIb30BaHMs JICKTPOIHEPTUH B
48 IOBCEIHEBHON KU3HU
49 Pemtenue 3amau
50 Pemtenue 3amau
51 O06o01eHre U cucTeMaTu3alys 3HaHui o TeMe "DJIeKTpOMarHuTHbIE KosieOanus"
59 MexaHU4YeCKHEe BOJIHBI. XapaKTePUCTUKH MEXaHUUECKUX BOJTH
53 CBoMCTBa MEXaHUYECKUX BOJIH
54 3ByK. XapaKTEpUCTHKHU 3ByKa
55 Nudpa3syk u ynpTpassyk. [llymoBoe 3arps3HeHne OKpYKaroIien Cpeibl
56 Pemenue 3amau
57 DNeKTpOMAarHUTHEIE BOIHBL. M3myueHue




QJICKTPOMArHUTHBIX BOJIH

3Hepr1/151 OJICKTPOMArHMTHBIX BOJIH. CsoiicTBa OJICKTPOMArHUTHBIX BOJIH

58
[Ikaya 31neKTpOMarHuTHBIX BOJIH. [[puMeHeHne 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
59
[IpuHIMIBI paAMOCBA3H U TeNeBUIeHUS. Pafnonokanus. DJIeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKaIoIel cpebl
60
61 KonTtpoabHnas pabora Ne2 no teme ""Kosiedanust u BosiHbI"
62 Caert. 3aKOH NIPSIMOJIMHEMHOTO pacIpOCTPAHEHHUsI CBETA
63 Pemrenue 3aga4 Ha npUMEHEHUE 3aKOHA NMPSMOJIUHENHOTO paclpOCTPAHEHUs CBETa
64 OTtpaxxenue ceta. [1nockoe 3epkano. Chepudeckoe 3epKaio
[Ipenomiienne cBeTa. AGCOJIFOTHBIM U OTHOCHTEINIbHBIN IMOKa3aTelb penoMieHus. [loiHoe BHyTpeHHEee
OTpaKEHUE.
65 [IpenenbHbli yroy MOIHOTO BHYTPEHHETO
OTpPaKEHUS
66 Peurenue 3a1ay Ha NpUMEHEHUE 3aKOHOB OTPAXKEHUS U IIPEJTOMIICHUS CBETa
67 Xon nmyueit B mpusme. J{ucnepcus cBeta. CloxkHbIN cocTaB 6enoro ceera. LiBet

68

JIMH3EL cDOKyCHOC PACCTOAHUC U ONITUYCCKAA CUJIA JIMH3bI




[TocTpoenne n300pakeHMIA B TMH3aX U UX CUCTEMaX. Y BEITMYCHUE JIMH3BI

69
Pemrenue 3agau Ha mocTpoeHUE N300PAKEHUM, TIOTY4AEMBIX C IOMOIIBIO
70 JIVH3
71 I'ma3 kak onthyeckas cucreMa
79 Pemrenne 3anau. I[Ipeaens MpUMEHUMOCTH T€OMETPUYECKOM ONTUKHU
73 CKOpoCTh CBETA M METOJIBI €€ N3MEPEHUS
74 Hucnepcus ceera
75 WnTepdepenmus ceera
76 KorepenTHsie ncTouHUKU. Y CIIOBUS HAOIOIEHNUSI MAKCUMYMOB 1 MUHIMYMOB
77 Pemrenue 3amay
78 [Ipumenenne natepdepeHun
79 Judpakuus cBera
80 JudpakuronHas pemérka. Y caoBue HaOt0IeHUS TJIaBHBIX MAaKCUMYMOB
81 Pemenue 3anau
82 [TonepeuHocTs cBeTOBBIX BOJH. [lonspu3zamus ceeta
83 Pemenue 3anau
84 CBeToBBI€ SIBIIEHUS B IPUPOJIE
85 O06001enne 1 cuctTemMaruzanus 3Hanu# mo reme "OnTuka”
86 KonTpoabHnas pabora Ne3 no reme

«OnTuka»




FpaHI/IHBI IMPUMCHUMOCTHU KJIACCHYECKOI MEXaHUKHU. 3aKOHBI SJICKTPOANHAMUKU U

87 MPUHLIUAT OTHOCUTEILHOCTH 1
88 ITocTynaTel cienuanbHOM TEOPUH OTHOCUTEIBHOCTH 1

[IpoctpancTBeHHO-BpeMeHHOM nHTepBal. [IpeobpazoBanus JlopeHua. YcioBue NpUYMHHOCTH.

OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHH 1
89 COKpAII[EHUE JTHHBI 1
90 OHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTULIBI 1
91 CBs3b MacChl C SHEPTrUEl U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIBI. DHEPTUSI TOKOS 1
92 PaBHOBecHOE TETIIOBOE M3TYyYCHHE 1
93 3akoH cMmenienust Buna 1
94 l'unotesa M. [1nanka o kBantax. @OTOHBI 1
95 DHeprusi 1 UMITYJIbC GOTOHA 1
96 dotordpdext. OnbiThl A. I'. CToneroBa. 3akonsl potorddexra 1
97 VYpasuenue DiHiTelHa 11t pororddexra. "KpacHas rpanuna” ¢pororddexra 1
98 JHasnenue ceera. Onwitel I1. H. JIeGeneBa
99 BonHoOBEIE CBOMCTBA YaCTHII

Bounnsl ne bpoitns. [{nuna BosnHbl ae bpoiins u pazmepsl 001acTH JTOKaIU3alUU ABUKYILEHCS YaCTULIBI
100 1
101 KopnyckynsipHO-BOJIHOBOM yanu3m 1




102

Judpaxiyst 377€eKTPOHOB Ha KPUCTAILIAX

Crnenuduka u3MepeHuii B MUKPOMHUPE.

103 CooTtHoureHHus HeonpeIeIeHHOCTEH [ eit3enbepra
104 Pemenue rpaduueckux 3amaq
105 Pemenue pacuéTHbIX 33134
KoutpoabHnas padora Ne4 no remam: "OcuoBbl CTO", "KopnyckyJ/isipHo- BOJIHOBOI# gyaau3m'
106
107 OMBITHI IO UCCIIEIOBAHUIO CTpOoeHHS aroMa. [Inanerapuas monens atoma Pesepdopna
108 [Toctymater bopa
109 Bunpsi ciektpoB. CHIEKTp ypOBHEW SHEPTUU aTOMa BOJIOPOAA
110 CrioHTaHHOE U BEIHYX/ICHHOE U3JTydYeHHE CBETa
111 Jlazep
Hyxnonnas mozaens sipa I eiizenOepra- MiBanenko. 3apsii 1 MaccoBoe uucio sapa. M3otomnsl. PaanoakTuBHOCTH
112
3aKOH paJoaKTUBHOTO pacnaaa. CBOCTBa HOHU3UPYIOIIETO U3TydeHUs. BiusHue painoakTUBHOCTH Ha >KHUBbIE
OpTraHU3MBI.
113 P

Josumerpus

114

DHeprus cBs3M HyKJIOHOB B ape. Snepubie cuibl. Jledekt maccsl sipa. SaepHble peakiuu. SaepHble peakTophl.
[Ipo6nembl ynpaBisieMOro TepMOSIEpPHOTO CHHTE3A.




DKOJIOTUYECKHE acTIEKThl Pa3BUTHSI IACPHON SHEPIETUKU

MeTo1bl perucTpaluyy U UCClIeA0BaHMsl AIeMEHTapHbIX YacTull. @yHaaMeHTaabHble B3auMoieicTBUs. baproHsl,
Me30HbI U jentoHsl. [Ipencrasnenne o CrannapTHoi

115 Mozenu. KBapk-ritooHHas MOAENb aJpOHOB
116 KoutpoJabHas padora Ne5 no teme: "®u3uka aroma 1 aTOMHOro siipa"
®dwusnka 3a npeaenamu CtangapTHor Moaenu. TéMHas Matepus U TéMHas SHeprus. EquHcTBO husndeckoit
KapTHUHBI
117 P
MHpa
Oransl pa3BUTHS aCTPOHOMUU. 3HaUEHUE aCTPOHOMUU. [I[puMEeHNMOCTh 3aKOHOB (PU3UKH JUIsl 00BSICHEHUS
MIPUPOIbI KOCMHUUECKUX 00BEKTOB. MeTO1blI
118 ACTPOHOMMYECKUX UCCIICIOBAHMIMA
CoBpeMeHHbIE ONITUYECKUE TEIECKOIIbI, PaJAHOTENIECKOIIbI, BHEATMOC(EpHask aCTPOHOMUS
119
120 Bun 3Bé3anoro He6a. Cospe3ausi, spKue 3BE3/1bI, ITAHETHI, UX BUIUMOE IBHKEHUE
Conneunas cuctema. Connne. CosiHeuHast akTUBHOCTh. Mlctounuk sHeprun CosHLa U
121 3BE3N

122

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHUKH. J(narpaMma "criekTpajibHbIi Ki1ace —




CBETUMOCTB"

3Be3/1pl [1aBHOM NOCIe10BaTeIbHOCTH. BHyTpeHHee cTpoenue 38E311. CoBpeMEHHbIE ITPEJICTaBICHUS O
MPOUCXOKACHUH U 3BoJItoIMK CoJIHIIA U 3BE3]T. DTaIlbl )KU3HU

123 3BE3
124 Mneunsiii [1yre — Hama ['anaktuka. Tunel ranaktuk. YEpHbIe ABIPHI B sIpax FaJIAKTHK
Bcenennas. Paciunpenue Beenennoit. 3akon Xa06mna. Teopust bonbioro B3peiBa.
PenukToBoe m3nmydenne. MacmtabHast cTpykrypa Beenennoii. MeraranakTuka.
125 Hepeménnpie mpo6iieMbl aCTpOHOMUUT
O06o0menure u cuctemaTu3anus 3HaHui. Posb U3k 1 aCTpOHOMHUH B SKOHOMUUYECKOU, TEXHOJIOTUIECKOH,
COITMATLHOM M ATHYECKOM cdhepax
126 EATEILHOCTH YEJIOBEKA
O60061enue u cucreMaTu3anus 3HaHui. Posib 1 MecTo (PM3KMKHU U aCTPOHOMUHU B COBPEMEHHOI Hay4yHOM
127 KapTUHE MHpa
PesepBHblit ypok. O600IIeHNE U CHCTeMAaTH3alMsI 3HAHUH 110 TeMe "DIeKTpOMarHuTHas MHAYKIus"
128
PesepBHeIit ypok. O6001IEHNE U
129 cHCTEMAaTH3aIUs 3HaHUH 110 TeMe "MexaHnndeckue Koiebanus"
130 PezepHblit ypok. O6001meHue u




crcTeMaTH3alMs 3HaHUH 110 TeMe "DJIeKTpOMarHuTHbIe Konebanus"

PesepBHbIit ypok. O000IICHHE U CHCTEMAaTH3aIHs 3HAHUN TI0 TeMe "MeXaHU4IeCKUe u JICKTPOMAarHUTHBIE
BOJIHBI"

131 1

132 PesepBubIit ypok. O6001IeHNE U cCCTeMaTH3alks 3HaHu 1o Teme "OnTuka" 1
PesepBubiit ypok. O6001enue u cucremartuzainus 3Hanuii o reme "OcHosl CTO" "KopnyckynsipHO-BOJHOBOK
myanusm"

133 Y 1
Peseprubiit ypok. O6001IeHNE U cCTeMaTH3alusl 3HaHu 1o TeMe "dus3uka aroma"

134 1
Peseprubiit ypok. O6001eHNE U cCCTeMaTH3aIks 3HaHu 110 Teme ""Du3nka

135 ATOMHOTO SIIpa M SJIEMEHTAPHBIX YacTuIl" 1
PesepBubIit ypok. O6001IEHNE ¥ cCHCTeMaTH3allHsl 3HAHUH 110 TEME

136 "DnemMeHThI acTpoPu3nKu" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136




YYEBHO-METOJIMYECKOE OBECNIEYEHUE OEPA3OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYHEHUKA

» ®usuka, 10 xknacc/ Mskumes I'.4., Byxosues b.b., Corckuii H.H. nmox penaxiueit
[TapdpenTtreBoit H.A., Akunoneptnoe oomectBo «3natensctBo «IIpocenieHue
» Gusuka, 11 xknacc/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. noa penaxiuei

[MapdpenTtreBoit H.A., Akunoneptoe oduectso «M3aatenbctBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

PeimkemkeBuu A.I1., PeiMkeBuu I1.A. «COopHuk 3amau o ¢gusuke 11 9-11 kinaccos
cpenHeit mkoiabs».- M.: IIpocBemenue, 1983.- 192¢

Bonkos B.A. ®usuka. 10 (11) k1. Tematndyeckoe moypoyHoe IIaHHPOBAHUE K
yueOnuky I'.5 Msakumena “®duszuka. 10 (11) ki1.” — M.: «Bako», 2006.

Mapxkuna I'.B, C.B. booposa (cocraButenn) @usuka. 10 (11) k. Tematuueckoe
Oypo4YHOE IU1aHupoBanue K yueOnuky I'.5I Msakumesa “®Pusuka. 10 (11) ki1.” —

Bosarorpaa: «Yautenb», 2006

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/?ysclid=1762apmclc374472



10 knacc. KourpoabsHnas padora Nel no reme « Kunematuka.

| BapuaHT.

1. Tpomnneitdyc nurasics co ckopocTbio 18 km/4, 3aTOpMO3UB, OCTAHOBHIICS
yepe3 4 c. Onpenenure yCKOpeHne 1 TOpMO3HOH MyTh Tposuieiidyca.

2. KoopaunaTta nBuXKyiierocst Tena ¢ Te4eHUEM BPEMEHHM MEHSIETCS 110
3akoHy: x=-1+3t-t>. Onpenenure Ha4YanbHYH KOOPAMHATY TeNa, MOJLYIH
HaydaJabHON CKOPOCTH U ycKopeHus. Halinure koopauHaty Tena yepes 5 ¢ u
IIyTh, IPOMJCHHBIN UM 32 3TO BpEMH.

3. My ynian Ha 3emitto ¢ BbicoThl 80 M. OmnpenienuTe, CKOJIbKO BpEMEHH
JUTUIIOCH MaJIeHHE.

4, Camonér Ha ckopoctu 360 kM/4 nenaet nemiro Hecreposa paguycom 400
M. OnpenenuTe MEeHTPOCTPEMUTETPHOE YCKOPEHUE CaMOJIETa.

Il BapuaHT.

1. 3a BpeMsi TOPMO>KEHHS, PaBHOE S €, CKOPOCTh aBTOMOOUJISI YMEHBIITNIIACH
c 72 xm/u nmo 36xm/4. Onpenenure YCKOpEHHE AaBTOMOOWIS H JJIMHY
TOPMO3HOTO Ty TH.

2. Koopannara arxyierocs Teiaa ¢ TCHEHUEM BPEMEHU MEHSIETCS
1o 3akoHy: x=10-t-2t2. OnpenenuTe HaYaIBbHYIO KOOPAMHATY Teja, MOLYIIH
HayaJIbHOM CKOPOCTH M yckopeHus. Halimure koopauHaty Tena depe3 4 ¢ u
MyTh, POMJICHHBIN UM 34 3TO BpEMSI.

3. Teno 6pocunm BepTUKATBHO BBEpX cO ckopocThio 30 M/c. YUepes CKOIbKO
CEKYHJI €T0 CKOpOCTh cTaHeT 10 m/c?

4, KoHbpKOOXKEI] JBMXKETCS CO CKOPOCTBIO 12 M/C 1O OKPYXKHOCTH
paguycom 50 M. OnpenenuTe EHTPOCTPEMHUTEIHFHOES YCKOPEHHE KOHBKOOSKIIA.



10 knacc. KonrposbHas padora Ne2 no teme «3aKOHbI COXpAHEHHS B

MeXaHHKe».
| BapuaHT.

1. Haiitu ckopocts Tena maccoii 200 1, ecnu Tesno obnagaeT uMmyiabcom 12

KI' M/C.

2. C kako#l CKOpOCThI0 OPOCHUIIN BEPTUKAIBLHO BBEPX KaMEHb, €CJIM OH MPH

ATOM MOJIHSJICSL Ha BBICOTY S5 METPOB?

3. CHapsia, neTeBlInid B TOPU30HTAIBLHOM HalpaBIeHUH co cKopocThio 600
M/c, pa3pbiBaeTcs Ha JaBe yactu ¢ maccamu 30 u 10 kr. OGe yactu JeTAT B
NpEeKHEM HaNpaBlIeHUU, NpUuéM OoJiblasi 4yacTh — co cKopocTbio 700 m/c.
Haiitu ckopocTh MEHbIIEN YaCTH.

4. Kamens maccoit 20 r, BBIMYIIEHHBIM BEPTUKAIBHO BBEPX U3 POTaTKH,
PE3UHOBBIN KI'yT KOTOpOoM ObuT pacTsHyT Ha 20 cM, moaHscs Ha BbicoTy 40 M.
Haittn x€cTKOCTh KryTa.

Il BapuaHrT.
1. Haiitu maccy Tena, eciu ero uMIysibe 36 Kr M/C pu CKOPOCTH 9 M/c.
2. Msiu GpoliieH BepTUKAIbHO BBEpX co ckopocThio 10 M/c. Onpenenutsb

MAaKCHMAaJIbHYIO BBICOTY, HA KOTOPYIO IOAHUMETCS MSIY.

3. Tenexka maccoit 10 kr nBmxeTCst co cKopocThio 2 m/c. E€ Haronser
apyras Tenexka Mmaccor 15 kr co ckopocteio 3 M/c. Kakoii Oynet ckopocTb
STUX TEJIEKEK IIOCIIE CLIETTKU?

4. [Ipy moATrOTOBKE WTPYIIEYHOTO MHUCTOJNETA K BHICTPENY MPYKUHY
xEctrocThio 800 H/M cxanm Ha 5 cMm. Kakyro ckopocTs TpHOOPETET myist
Maccoii 20 T 1pu BBICTpEJi€ B TOPU3OHTAIBHOM HalpaBieHUN?



10 knacc. KourpoabHasi pabora Ned « TepmoamHamuka.
| BapuaHT.

1. Yemy paBHa BHYTPEHHSISI JHEPTHUS S MOJIb OJTHOATOMHOI'O ra3a Mpu
temnepatrype 27°C?

2. Kakyto paboTy coBepiaer ra3, paciiupssach Npu NOCTOSHHOM JaBJICHUU
200 kIla ot o6bEMa 1,6 11 10 2,6 n?

3. B cocyn, comepxamuii 3 xr BoAsl npu temmneparype 20°C omyctunu
ctanbHyto neranb Maccor 200 r, Harpetyro a0 temneparypsl 400°C. Jlo kakoi
TEMIIEpaTyphl Harpeercs Boja?

4. Onpenenute KIIJI naeanbHoOM TENI0BOKM MaIlMHBI, €CIIM TEMIIEpaTypa
Harpesaresns paBHa 140°C, a temnepatypa xonoauwibHuka 17°C?-

Il BapuaHrT.
1. HaiiTu BHYTpEHHIOIO SHEPTUIO OJTHOATOMHOIO Ta3a B KOJIUYECTBE 4 MOJIb,
ecnu ero temnepatypa 77°C.
2. [Tpu nzob6apHom pacmupeHuu rasza Opuia copepiieHa padora 600 [x. Ha

CKOJIBKO M3MEHWIICS 00BEM rasza, eclii JaBiieHre raza o610 4-10° [1a?

3. B 200 r Boab! ¢ Temniepatypoii 20°C Bmyckarot 10 T cTorpagycHoro
BOJSHOTO IIapa, KOTOPBIM MpeBpamaercss B BoAy. HalTu KOHEUYHYIO
TEMIIEpaTypy BOJIBI.

4, KIII uneansHoro temioBoro apuratens 40%.1"a3 moayuun ot
HarpeBarens 5 kJ[x tennoTel. Kakoe KOJIMYECTBO TEMIOTHI OTJAaHO
XOJIOJIUITLHUKY ?



10 knacc. KourpoabHasi pabora NeS «/1eKTpOAUHAMHKAY.

| BapuaHT.

1.  JIBa MeTalIMYeCKUX IIapuka, umeromux 3apsaasl 9-10 © K u 3-10 8 K,
HaxonaTcs Ha pacctosHud 10 cm. Halimure crily X B3aMMOJIEMCTBUSA.

2. 3apsan kongencaropa 4-10 Kui, nanpsokenne Ha ero ooknaakax 500 B.
Omnpenenure YHEPTUIO KOHIEHCATOPA.

3. Onpenenute yenbHOE COMMPOTUBIEHUE MPOBOHUKA, €CJIU €ro JuHa 1,2
M, IIOMIAAb nonepeunoro cedenus 0,4 Mmm2, a conporusienue 1,2 Om.

4. Brluncnure HanpsokeHUE Ha 3aXKUMax Cridpalieid conpoTuBieHusMu 10
Om u 20 OM, coenTMHEHHBIX MapajlieIbHO, €CJIA CHJIa TOKAa B HEPAa3BETBIEHHOM
yactu 1ienu paBHa 33A. Onpenenute CUy TOKa B KOKA0W CriMpay.

5. Paccuutath cuny toka B unenu ucrounnka ¢ J/C, pasuHoit 9 B, u
BHYTPEHHUM COINPOTUBIIeHHEM 1 OM Mpu MOAKIIOYEHUH BO BHELIIHIOKO LIETh
pe3ucropa ¢ conpotupieHuem 3,5 Owm.

Il BapuaHT.
1. Omnpenenure HANPsHKEHHOCTH OIS Spa aTOMa BOAOPOJIa Ha PACCTOSTHUN
5-10 1! M. 3apsx saapa 1,6-1072° Ko
2. Konnencaropy émkocthio 10 Mx® coobmmnu 3apsn 4 mxKi. Kakosa

SHEPrus 3apsHKEHHOI0 KOHJIeHcaTopa?

3. CKOJIbKO METPOB HUKEIMHOBOro mposoja ceuenreM 0,1 mm? norpebyercs
JUTS1 UBTOTOBJIEHUS peocTaTta conpotuBieHrueM 180 Om?

4, JIBa mpoBogHuka comnpotuBieHusMH 10 Om u 30 OM coeauHEHBI
napayienbHo. B Hepa3BeTBIEHHOM YyacTH 1Ienu cuiia Toka paBHa 12 A. KakoBo
HanpsHKEHWE Ha KOHIAX KaXJAoro MpoBojHMKA? OmnpenenuTe Cuily TOKa B
Ka)kK7IOM TTPOBOTHHUKE.

S. O/1C ucrounnka Toka 8 B, a ero BuyTpennee conporusieHue 1,8 Om. B
LeNb NOAKIIOUNIN pe3ucTop comnpotupieHueM 12 Om. Kakosa Oynetr B HEM
CuJjia TOKa?



11xaacc. KonTpoabHasi padora Nel «MaruuTHoe nmosie.
JJIEKTPOMATHUTHAS HHAYKIHD).

| BapuaHT.

1. Yemy paBHa UHAYKTUBHOCTh POBOJIOYHON paMKH, €CJIU MPU CUJIE TOKa 2
A B pamMKe BO3ZHMKAeT MarHUTHBINA OTOK, paBHbII 8 BO?

2. Kaxkoit nomkHa OBITh CHJIa TOKA B KaTYIIKE ¢ UHIAYKTUBHOCTHIO 1 I'H,
YTOOBI SHEPTHUS MO OKa3zajack paBHOM 2 JIx?

3. B marautHOM nosie ¢ unaykiueit 0,5 T neprneHauKyIsspHO JTUHUSAM
UHAYKIIMH CO CKOPOCThIO 4 M/C IBHKETCS MPOBOAHUK AnuHOM 0,5 M. Uemy
paBHa OJ1C MHAYKIIMU B IPOBOJAHUKE?

4, PaMKy, MIomaas KOTOpoil paBHa 2 M2, IIPOHM3BIBAIOT JIUHUM HHIYKIHHU
MarHUTHOTO MoJist Mo yriaoM 60° K mIocKocTH paMku. YeMy paBeH MarHUTHBIH
NOTOK, IPOXOASIINI Yepe3 paMKy, €CJIM MHIYKLIHS MarHuTHOTO nois 2 Tn?

5. 3a Kakoe BpeMsi MarHUTHBIN MOTOK u3MeHUTCs ¢ SMBO 10 1 MBO, eciu B
pe3yJibTaTe H3TOr0 M3MEHEHHs B KaTymike comnpotuBieHuem 100 Ow,
conepsxareit 50 BUTKOB IPOBOJIa, YCTAHOBUTCS UHIYKIMOHHBIN TOK cuioii 0,1
A?

Il BapuaHT.

1. Haiit crty Toka B mpoBOAIIEM KOHTYpe ¢ HHAYKTUBHOCTHIO 0,5 I'H,
eciu e€ MPOHU3bIBAeT MATHUTHBIN IMOTOK, paBHBIN 2 BO.

2. Cuna Toka B katymike 5 A. [Ipu kakoil MHIYKTUBHOCTH KaTYIIKH
sHEprus e€ MarHuTHOTO Mo OyneT paBHa 25 Jx?

3. KakoBa MarHuTHast MHIYKIMA MOJISI, €CIU MPU ABUKCHUHU MPOBOIHUKA
JUTMHOM 1 M MEepHeHIUKYJISIPHO JTUHUSIM MarHUTHOT'O TOJIsI CO CKopocThio 0,5
M/c B HEM BozHuKaeT DJIC unaykiuu 3 B?

4, Haiitu mmomnaae paMKy, B KOTOPOil BOZHHKAET MarHUTHBIN MOTOK 7 BO.
PaMka HaxoguTcs B MarHMTHOM moJie ¢ MHAYKOWed 2 Ti, mpuuém JIMHUH
MHIYKIHUHA 00pa3yroT yroua 45°k miomaad paMKu.

S. B nipoB0o04HOE KOJIBIIO BCTABWJIM MATHUT, MPHU 3TOM MO KOJIBIY ITPOIIEN
sapsy 2-10° K. Onpeaenure MarHUTHBIN TOTOK, TIEPECEKAIOIHH KOO, €CIIH
conpotusiieHue koaba 30 Owm.



11kaacc. KonTpoabHasi padora Ne2 «Kosiedanusi 1 BOTHBD).
| BapuaHT.

1. MarepuanbHas Touka 3a 1 mun coBepmmia 300 konebanuii. Haittu
MEPHUOJ] U YaCTOTY KOJICOaHUIA.

2. KaxkoBa jyimHa MaTeMaTH4YeCcKOIro MassTHHKA, eciau 3a 12 ¢ oH neaeT 6
MOJIHBIX KoJIcOaHmii?

3. OrnpenenuTe UHAYKTUBHOCTh KaTYIIKH KOJIEOATEIbHOTO KOHTYpa, €CIu
€MKOCTh KOHJIeHcaTopa paBHa 5 MK®D, a nepuox konebanuit 0,001 c.

4. 3HaueHue CUJIbI TOKA 3a/aHo ypaBHeHueM 1=0.28sin50nt. Onpenenursb
aMILTUTYAY CUJIbI TOKA, YaCTOTY U MEPUOI.

5. Hampsikenne Ha 3akMMax BTOPUYHOM OOMOTKHM TOHMIKAIOIIETO
Tpanchopmaropa 60 B, cuna Toka Bo Bropuunoi nienu 40 A. I[lepBuunas
oOMOTKa BKJIIOYEHa B 1enb ¢ HanpsokenueM 240 B. Haiinure cuny Toka B
HEePBUYHON OOMOTKE.

Il BapuaHT.

1. MarepuansHas Touka koneosercs ¢ yactoror 10 kI'm. Onpenenuts
nepuo/1 KoJieOaHW M YuCIIo KojeOaHus 3a 1| MUHYTY.

2. Haiiti maccy rpy3a, KOTOpsIii Ha IpyKuHE kEcTKOcThio 250 H/M nenaet
20 konebanmii 3a 16 c.

3. WHIyKTMBHOCTh KATYIIKK KOJEOaTenbHOro KoHTypa 5-10% Tm.
TpeGyeTtcst HacCTpouTh ATOT KOHTYp Ha yacToty 1 MI'. KakoBa momkHa ObITH
€MKOCTh KOHJIEHCAaTOpa B ’TOM KOHTYpe?

4. 3HaueHue HaNpsKeHUs 3aj1aHo ypaBHeHueM u=120cos40nt. Yemy paBHa
aMILUTUTYy/a HAPSIKEHUs, IEPUOJ] U YyacToTa?

5. CKOJIbKO BUTKOB JIOJDKHA HMETh BTOpUYHAs 0OMOTKa TpaHchopmaropa
mutst moBbIteHus: Hanpspkerust ot 220 B no 11kB, ecnu B mepBuaHO# 00MOTKE
20 BUTKOB?



11 knacc. KourpoabHasi padora Ne3 «Onrukay.
| BapuaHT.

1. [IpenmeT HaxoaUTCS HA PAaCCTOSIHUM 12 ¢M OT paccenBarOIIEH JTUH3HI,
dokycHoe paccTosinue kotopoit 10 cm. Ha kakoM paccTossHUM HAaXOJUTCS OT
JTUH3bI n300paxkeHue npeameta? OxapakTepusyuTe 3T0 U300paKeHue.

2. Haiitu mmuny BOJIHBI TOTy0Or0 LBETA, €CIIM €0 YacToTa pasHa 6 -10%
I'no.
3. JIBe KOrepeHTHbHIE CBETOBbIE BOJHBI IPUXOIAT B HEKOTOPYIO TOUKY

IIPOCTPAHCTBA C Pa3HOCTHIO Xo7a 2,25 MkM. KakoB pe3ynbraT nHTEphepeHIIuN
B 9TOM TOUKE, €CJIM CBET 3eJIEHBIN (fyirHa BOTHBI 500 HM)?

4. [Ipu nmonaganuu Ha TUPPAKIUOHHYIO PEMIETKY C MEPHOIOM | MKM
MOHOXPOMAaTHUYECKOM BOJIHBI MAKCHUMYM BTOPOT'O MOPSKA BUCH MO YTIJIOM
60° x Hopmanu. OnpenenuTs JJIMHY BOJIHBI M1a/Ia0IETO CBETA.

d. KakoBa Macca npotoHa, netsiiero co ckopoctsto 0,8¢c? Macca nokos
nporoHa 1,7-1027 kr.

Il BapuaHrT.

1. doxkycHoe paccTostHue coouparomie TuH3bl 50 cM. [IpeameT BbIcOTOM
1,2 cM nmomeniéH Ha pacctosiHuM 60 cM OT JuH3BL. ['1e U Kakod BBICOTHI
MOJIYIUTCSI M300paKeHHE ITOr0 MpeameTa’?

2. Haiiti wactoTy cuHero cBera, eciiu ero JjimHa BoHbI paBHa 480 HM.

3. Pa3HocTh X012 JTy4yel OT IByX KOT€pEeHTHBIX HICTOYHUKOB CBETA C JNIMHOU
BosiHBI 600 HM, CXOAAIIMXCS B HEKOTOpOH Touke, paBHa 1,5-10° m. Kakos
pe3ynbTatT uHTepGEepPEHITUU B ATOM TOUKE?

4, Ha  gudpakmumonHyro  peméTKy  NEPHSHAUKYIIPHO  IMajacT
MOHOXpoMaTHueckas BojiHa JyiuHoi 500 HM. MakcuMyM 4eTBEPTOTrO MopsiIKa
Habmomaercs o yriaom 30°. Halitu mepro qudpakiimoOHHON peméTKy.

S. Jlns HaOmro1atensi, OTHOCUTEIBbHO KOTOPOTO CTEPKEHD JIBHXKETCS CO
ckopocThio 0,6¢, ero mmMHa okasanack paBHo 1,6 M. Halitn coO6cTBeHHYIO
JUTUHY CTEPKHSL.



11xaacc. KonTpoabHas padora Ned «KBanToBasi pusukar».

| BapuaHT.

1. Onpenenute 3Hepruro GOTOHA, JJIHMHA BOJHBI KOTOPOTO COOTBETCTBYET
ynbTpaduosnieropomy uznydenuro (0,3 Mkm).

2. Haiitu pabory BbIXOAa 0DJIEKTPOHA C TOBEPXHOCTH HEKOTOPOIO
Marepuasa, eciid Mpu 00Jy4eHHUH €ro KENTHIM CBETOM ¢ JJIMHON BOJIHBEI 600 HM
CKOPOCTB BBIOUTBIX 2JIEKTPOHOB Gbiaa 0,28-10° m/c.

224

3. Kaxoii anemenT o6pa3zyetcs u3 paaus “““sg Be mocie npyx

ITOCICOOBATCIIBHBIX aﬂb(l)a-paCHa,HOB?

4. Nmeercs 4 r paaroaktuBHOro Ko6anpTa. CKOJIBKO KOOAIbTa OCTAHETCS
yepes 216 cyTok, eciu ero nepuoj noixypacnaga paBeH 72 cyrkam?

5. Haiitu sHepruio cBsi3u sapa 6epuuius & 4Be, eciii ero OTHOCUTENbHAS
aromnas macca 8,00531 a.e.m.

Il BapuaHrT.
1. ®oton nmeer sHepruto 2-107 JIxx. Haiftu uactory ortoHa.
2. OnpenenuTs HAUOOJBIIYIO CKOPOCTh AJIEKTPOHA, BEUIETEBILIETO U3 11€3U1,

IIPU OCBEIIICHUHU €T0 CBETOM C JJIMHOU BOJIHBI 400 HM.

3. I[Ipu 6oMGapaupoBke azora *4;Ne Heiitponamu u3 00pa3oBaBLIErOCcs Aapa
BbIOpachIBaeTCsl MPOTOH. HamucaTh siAepHyto peakiuio.

4. CKOJIbKO aTOMOB paMOaKTUBHOTO oja OBLIO 0 Hadaja pacraja, eCiu
uepes 40 ameit ocranocs 10° Hepacnapmmxcsa atomo? Ilepuon monypacnana
Hhojs1a 8 CyTOK.

Haiitu sHepruo cpsa3u sapa 6opa %B, ec ero oTHOCHTENbHAS ATOMHAs M
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