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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUUH M TpeOOBaHUN K pe3yipTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ ®depepariuu,  pealu3ylOIIMX  OCHOBHbIE  00pa3oBaTeIbHbIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOT'0 TMpeaMeTa ¢ y4éTOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd YyriayOiIEHHOTO YpPOBHSI TMO3BOJSIET pPEanu30BaTh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHATBHOTO O00pa30BaHUS MO PA3NTUYHBIM  (PUBHUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOonéHHoMm  ypoBHe).  Hayuho-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K IMpenojaBaHuI0 (PU3UKKA Ha YIIyOJIEHHOM YpOBHE IPU YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. [IIKoapHbIN Kypc QU3UKH — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUM ONpENeNnuiio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydyarouierocs, B (pOpMHUpPOBaHUE YMEHHM MPUMEHSTHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0OBeMHEH BOKPYr (Qu3Myeckux Teopud. Beaymum B Kypce sBIseTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHMaNa (DU3UUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHSA
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUM H3YYEHHBIX TEOpUM M 3akOHOB. [Ipu sTOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTMH, a TaKke OO0CYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENIBHOCTHOTO moaxoaa. s ¢usuku peanuzanus 3THX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKIJIFOYAIONIETO (PPOHTANIBHBIC YUYEHWYECKHE ONBITHI TMPU HW3YYCHHH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THX KiaccoB. Brtopoil cmoco6 — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000MEHHOTO BH/1a O€3 TOIaroBO HHCTPYKIIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MpoIiecca UCXO0Is U3 0COOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbimoe BHUMaHWE yHAENACTCA PENICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasliesia Kypca, Tak U
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznuecKkoi MOIENH ISl CUTYyalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kaOuHera. B kaOuHere (u3MKKM JOMKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalimoHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlabopaTtopHoe 000pyJaOBaHUE JUIsl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE WX MHTEJUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyH/TaMEHTAIbHBIX 3aKOHOB (DU3HKU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecKkux SBICHUA B MPUPOAEC U JUISI NPUHATUS TPAKTHUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢u3nyeckoil MojENH, aJeKBATHOM YCIOBHUAM 3aJayd, B TOM 4YHCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(¢u3nYecKNX OSKCIEPUMEHTOB, aHajh3a W HUHTepIpeTrauud uHpoOpMaluy,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢uszuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOIIETro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOU TOYKH OT BPEMEHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentnoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsIOB, LEMHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue pBmXeHHs Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH Teproaa OOpallleHHs KOHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproTOHA 111 MatepraibHOM TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT Treorpaduyeckod MmUpPOTHL. J[BHKeHHe
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapdunuent tpenus. Cuina CONpOTUBICHUS TPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEH  MOPUIOKEHHBIX K  Tely CHI ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bpl O HE3aBUCHUMOCTH BpPEMEHM JBHKEHUS Opycka IIO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
NErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. I[locTtymaTenbHOe M BpamaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHaibHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHIMANbHbIE CUJbl. [loTEHIManbHAas >SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3AKOHCOXPAaHECHUSIMEXAHUYECKONIHEPT M.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KAaK CIEIACTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPaKmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNHETUYECKOW SHEPTUM TEJA [0 TOPMO3HOMY Iy TH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TeA U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaeaJbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPUHU: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BelecTBa. [ 'paduyeckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEIHHE 3HAUYCHHs] BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMHMKE — CHCTEMa YpPAaBHEHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckne 1 HECTaATUYECKUE TIPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YAenbHas M MOJIAPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [ukin Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIyYEHNE CBEPXHM3KUX TEMIIEpaTyp, YTWIM3alUsA «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHHME yAETBHBIX TEILNTIOEMKOCTEN BEILIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanne nporecca OCTBIBAHUS BEILECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VcmapeHue u KureHue. Y AelbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHoro tena. Pactsokenue u cxxatue. Cnsur. Monyns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEpruyn B (ha30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, NOHAIEKTPUKA U TMOJYIPOBOJHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

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

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnaneKTpuku B AIEKTPOCTATUYECKOM oJje. JlnanekTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO Y MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3psaaka KOHJIEHCATopa 4epe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COJAEpKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCTBOBaHMUS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. MCcTOYHMKH
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenbHOE CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIA U TTOTIEPEYHOTO CeUEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0Osl coenMHEeHUsT UICTOYHUKOB Toka, D/[C 6aTapeii.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HaNpsOKEHUS IS JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKAHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAJUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CnocoObl u3Mepenus GU3nYecKuX BEJIUYHH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCSA C YYETOM CONEPIKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TEOopus, HAOMIOAEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJEIb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBAa, MOJSpHAas Macca, IMOJIydYeHHE HaHOMATepUaioB, TEIJIOBbIE
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JPYrHe), IBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, TOJIYIPOBOIHUKOBBIE PUOOPHI, TaJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEN. JINHUK MarHUTHOW MHAYKIIHUH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM Mojie. Pabota cuibl Jlopennia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUs CHIIbI AMIIEpA.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC mHAYKUMHA B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MHAYKIMOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



IIpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBI€HUS IEKTPOMArHUTHON UHYKIIHH.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckuexoieoanus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntyna u (dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusax. BeinyxeHHsle Konebanus. PezonaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHuWi rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTSAHOTO M IPYKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCAaTopa C aMIUIMTYAON CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHJIbl TOKA M HANPSIKEHUS TPU pasiuyHON (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. I[lpousBoactBo, mnepegadya u MoTpediIeHHUE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VY eTpoicTBO U IPUHIIKIT IEUCTBUSA TpaHCchopMarTopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepennnu u audpakini MEXaHUIECKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpesIoMIICHHUE, MO pU3aIs, Tudpakius, HHTephepeHITHsI.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN MMOKa3aTeb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUYecKOr JUH3bI OT €€ T€OMETPUH U OTHOCUTEIIbHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOUparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccnueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuecknue yCTpOWCTBA W TEXHOJOTHYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKUX MJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3ayuyeHus Ha IBYX IIETIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

'pannupl  OpUMEHMMOCTHM  KJIacCMYECKOM  MexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASATUBUCTCKON YaCTHIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a Ilnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®doTor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosiuaoi [Imanka Ha ocHOBe nccieoBanus GoTodddexTa.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. U3nydyenue u norjioiienue (GOTOHOB MPH MEPEXOAE aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBenHbidt oH uznydenus. JlosumeTpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertoasl perucTpalyy U UCCIIEI0BAHUS DIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBo puzndeckoit KapTUHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (0 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHUS MPUPOJbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBHO)KEHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIABHOM MOCJIEA0BATEILHOCTA. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Paguoranaktuku v kBazapbl. YEpHbBIE IBIPBI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TIJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] HOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(¢u3znueckoi Teopuu, poib GU3NUECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenune kypca ¢usukum yrioyonéaHoro ypoBHs B 11 Kkiacce
OCYHIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mejicnpeomemmusle NOHAMUA,CEAZAHHbBIE C UYUEHUEM MENM 0008 HAYYHO20
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (GuU3MUecKas BEIMYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyeckue SIBICHUS B KUBOW NpUPOJE, KoieOaTeslbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHAasl Oarapesi, CIyTHUKOBbBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAIMUYHOCTHLBIE PE3VYJIBTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHoCTHBIE pe3yJabTaTbl OCBOCHUsS YyuyeOHoro mpeamera «Dusuka» TOIHKHBI
OTpaxaTb ~ TOTOBHOCTh M CHOCOOHOCTh  OOyYalwmMXcsi  PYKOBOJICTBOBATHCA
chopMUpOBaHHOW BHYTPEHHEUW MO3UIIMEN JTUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIUM,
MMO3UTUBHBIX BHYTPEHHUX YOEXKJICHUN, COOTBETCTBYIOIIUX TPAIUIUOHHBIM IIEHHOCTSIM
POCCUHCKOTO OO0IIECTBa, pacIIMPEHUE >KU3HEHHOTO OMNbITa M OIbITa JESITEIHHOCTH B
MPOIECCE peau3allid OCHOBHBIX HAINPABICHWI BOCHUTATEIBHOW NESTEIBHOCTH, B TOM
YHUCJIE B YACTH:
rPa’KIaHCKOTOBOCITUTAHUSA:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIUA OOYUYaAOIIETOCs] KaK aKTUBHOTO H

OTBETCTBEHHOT'0 YJIeHA POCCUHUCKOTO OOIIEeCTBa;

e TIPUHSATHE TPaaULIMOHHBIX 00111eueTOBEYECKUX T'YMaHUCTUYECKUX u
JEMOKPaTUYECKUX 1IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TIPakIaHCKOIO
oO1ecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIbHON OpraHu3allny;

e YMEHHME B3aMMOJIEMCTBOBATHh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSIMHA U Ha3HAYCHHUEM;

e TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPHOTHYECKOTOBOCIIMTAHUSA

e cOPMUPOBAHHOCTH POCCUMCKON IpakIaHCKON UJIEHTUYHOCTH, MMATPUOTU3MA;

e IICHHOCTHOE€ OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAaM, JOCTHKCHHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3BUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOTOBOCIIUTAHMS:

e cOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MTOBEACHMUS;

e CIOCOOHOCTH OIICHMBATh CHUTYyallMI0 M TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
NESATENBHOCTHA YYEHOTO;

e OCO3HAHWE JMYHOTO BKJIAJIa B MOCTPOCHUE YCTOWYUBOTO OYyIYIIETO.

3CTETUYECKOrOBOCIIUTAHUA:

e DCTETHUYECKOE OTHOIICHUWE K MHUpPY, BKJIIOYAs 3CTETUKY HAYYHOIO TBOPYECTBA,
npucyiero (U3nYecKon HaykKe.

TPYAOBOIrOBOCIIUTAHUSA:

e HHTEPEC K Pa3NUYHBIM cdepaMm MpodheCcCHOHATBHON NEATeIbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (U3MKOM U TEXHHMKON, YMEHHE COBEpIIAaThb OCO3HAHHBINA BBIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHbIC MJIAHBI;

e TOTOBHOCTb M CIOCOOHOCTH K OOpa30OBaHUIO M camMoOOpa3oBaHUIO B 00JacTH
(bU3UKHM HA TPOTS>KEHUH BCEU KU3HU.

JIKO0JIOrMYEeCKOTOBOCIIMTAHMS :



c(OPMHUPOBAHHOCTh  AKOJOTMYECKOM  KYJIBTYpbl, OCO3HaHHE  TIJI0OAIBHOTO
XapakTepa FKOJIOTUYECKUX MPoOIIieM;

IUIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKPYKAIOLIEH Cpele Ha OCHOBE
3HAHHU LEJIeH YCTOWYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

pacIIMpEHUE OIbITA JEATEIBHOCTH 3KOJIOTUYECKOW HAIpPaBIEHHOCTH HA OCHOBE
UMEIOLUXCS 3HAaHUU 10 (PUBHKE.

HECHHOCTHHAYYHOI'OIIO3HAHUS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUS PU3HUECKON HAYKU;

OCO3HAaHHE LIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE MU3YUYEHUS
(GU3MKK  OCYIIECTBISATH MPOEKTHYIO U  HUCCIEIOBATEIbCKYIO JI€ITEIbHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUSA
Bba3oBblesiornueckueaeicTBuA:

CaMOCTOSITEIbHO (hOPMYJIMPOBATh M aKTyaJU3HPOBATH MPOOJEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

ONpeAesaATh LENU JACATEIIbHOCTH, 3aJaBaThb IIapaMeTpbl M KPUTEPUU UX
JOCTUKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3MUECKHUX
SIBJICHUSIX;

pa3pabaTbiBaTh IUIaH peLIEHUsT MpPOOJeMbl C YYE€TOM aHajdnu3a HMMEIOIINXCS
MaTepHUalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLICHUBATh PUCKHU IOCIIEICTBUN AEATEIBHOCTH;

KOOPJMHUPOBATH M BBIMOIHATH pabOTy B YCIOBUSAX PEATbHOTO, BUPTYaAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3zoBbleuccienoBateibCKue1eiCTBUSA

BJIAJETh HAYYHOW TEPMHUHOJIOTHUEH, KIIOUEBBIMU TMOHATUSAMU U METOJIAMH
buznuecKon HAyKu;

BJIQ/ICTh HAaBBIKAMH Y4YEOHO-HUCCIEAOBATEIbCKOW W TPOEKTHOW JeATEIHbHOCTH B
0o0nacT (U3NKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K CAMOCTOATEIBHOMY IOUCKY
METOJIOB peIIeHusT 3a1ad (PU3NYECKOTO COACPKaHUS, MPUMEHEHUIO Pa3INIHBIX
METOA0B MO3HAHUS;

BJIAJETh BUJAMH JI€ATEIbBHOCTA IO TOJIYy4YEHHUIO HOBOIO 3HAHUA, €ro
WHTEpIpETAlUU, MPEeoOpPa30BaHUI0 W MPUMEHEHUIO B PAa3IUYHBIX YUYEOHBIX
CUTyalusiX, B TOM YHUCJI€ P CO3JaHUU YUEOHBIX TPOEKTOB B 00JaCTH (PU3UKWU;



BBISIBJISITh IPUUMHHO-CIIEICTBEHHBIE CBSA3H M aKTyaJIU3UpOBaTh 3a7auy, BbIIBUTATh
runore3y e€ peneHus, HaxOAuThb apryMEHThl i1 JI0Ka3aTelIbCcTBA CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPHUH PELICHUS;

aHAIM3UPOBATH IMOJIYYEHHBbIE B XOJE PEUICHMs 3aJaud pPe3yJbTaThbl, KPUTUUYECKU
OLICHMBATh UX JJOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHUSIX;
CTaBUTh U  (OPMYJIMPOBATH COOCTBEHHbIE 3aJaud B  00Opa3oBaTENbHOU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HAHMS MO  (PuU3MKEe B  NPAKTUYECKYI0  00JacTh
KU3ZHEEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIE U/IEH, NPEIaraTh OpUruHHAIbHbBIE TTOJIXOIbI ¥ PEIIEHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, JIOMYCKAIOLIME abTePHATUBHbBIC PEILICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIQJICTh HaBbIKAMH TIOJydYeHUs WHPOpMAKMK (U3UUECKOTO COJICpNKAHUSI U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAaMOCTOSTEIIHO OCYIIECTBIATH TIOWCK, aHaJu3,
CUCTEMAaTH3alMI0 M HHTEPIPETANI0 HHOOPMAIMU Pa3IMYHbIX BHUIO0B U (GopM
IIPEJICTABIICHUS;

OIICHHBAThJI0CTOBEPHOCTHHH(POPMAIINH;

UCTIOJIh30BaTh CPEJCTBA WHPOPMAITMOHHBIX H KOMMYHUKAIIMOHHBIX TEXHOJOTHUI B
pEIIeHNH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpTraHM3AIMOHHBIX 3a7ad C
coONroiecHeM TpeOOBaHMWA HSPrOHOMUKH, TEXHUKH OE30MaCHOCTH, THUTHUEHBI,
pecypcocOepekeHHs, TPAaBOBBIX W OSTUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30IMacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJAEPIKAHHS B PasIUYHBIX (popmarax ¢ ydéTom
Ha3HA4YCHUs] MHPOPMAITUY U IECJIICBON ayAUTOPHHU, BHIOMpas ONTHMAIbHYIO (GOpMY
NPEICTABJICHUS U BU3YATH3AIIHH.

KommyHuKkaTHBHBIEYHHBepcadbHbIeyYeOHbIeJeHCTBHUS:

OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKU U BO BHE-YPOUHOU 1€ATENbHOCTH;
pacmo3HaBaTh MPEANOCHUIKN KOH(MIUKTHBIX CUTYallui U CMSTYaTh KOH(DIIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;

IIOHMMAaTh M MCIIOJB30BaTh IMPEUMYIIECTBA KOMAHAHOM M WHIAMBUAYAIBHOU
paboTHI;

BBIOMpATh TEMATUKY U METOBI COBMECTHBIX IEUCTBHUM C Y4ETOM OOIIUX HHTEPECOB
Y BO3MOXHOCTEMN KaXKJI0T0 WIEHA KOJUICKTHBA;

IIPUHUMATH LIEJIM COBMECTHOM AEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBATH
JNEUCTBUA 10 €€ JOCTHKEHUIO: COCTABJIATH IUIAH JCUCTBUM, PACIpPEIEIIATh POJIH C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKAaTh PE3YIbTaThl COBMECTHON PabOTHI;
OIICHMBAaTh KAa4eCTBO CBOEr0 BKJIaJa M KaXJOTO YYaCTHMKAa KOMaHJIbl B OOIIMIA
pe3yabTaT M0 pa3padOTaAHHBIM KPUTEPUSIM;



npeajiaratb HOBBIC IMPOCKTHI, OLICHUBATH nacu C IIO3UIIMK  HOBH3HEI,
OPUTIHHAJIBHOCTH, Hp&KTH‘—ICCKOﬁ 3HAYUMOCTH,

OCYHICCTBJIATH MMOBUTUBHOC CTPATCIHMYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyaAllHAX,
IMPOABIIATH TBOPUCCTBO U B006pa)KCHI/Ie, OBITH HMHHUIIUAaTUBHBIM.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIIATH MO3HABATEIBHYIO AESITEILHOCTh B 00J1aCTH (DU3HKU
U aCTPOHOMMHM, BBISBIISATH MPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHbIE
3a/1a4y;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEUIEHUs PACUYETHBIX M KAYECTBEHHBIX 3ajad,
IUIAH BBIMOJTHEHUS] MPAKTUYECKOHM paboThl C YYETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPENOUYTCHHI;

JABATbOLIECHKYHOBBIMCHUTYAIIMSIM;

paclIMpATh paMKHU Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUMH;

Jenatb ~ OCO3HAHHBIM  BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTrb Ha cebs
OTBETCTBEHHOCTbH 32 PEILIECHHUE;

OLICHUBATHIIPUOOPETEHHBINOTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSIBICHUIO 3PYIUIMU B 00nactu (HU3MKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJ’lB, AMOIHMOHAJIbHBINNHTE/JIEKT:

JlaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJa/IeTh HaBbIKAMM TO3HABATEIBHOM pPEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUU U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
UCIIONIb30BaTh NPUEMBI pedICKCUM ISl OICHKHM CHUTYyallMH, BBIOOpA BEPHOTO
peLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUXKEHUIO;
IPUHUMATh MOTHUBBI M APryMEHThl JPYIMX IIpU aHAJIU3€ PE3yIbTaTOB
NEATEIbHOCTH;

NIPUHUMATH ce0sl, TOHUMAasi CBOW HEJOCTATKH U IOCTOUHCTBA;

IPUHUMATh MOTHUBBI W APryMEHThl JAPYIMX IIpU aHAIU3€ PE3yIbTaTOB
NEATENbHOCTH;

NpU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OMIUOKH.

B mporiecce nocTikeHNsT TNYHOCTHBIX PE3YyIbTATOB OCBOCHHSI IPOTPAMMBI 110 (DU3UKE ISt
YpOBHS CpemHero o0mero o0pa3oBaHWs y OOYyYaIOMUXCS  COBEPIICHCTBYETCS
AMOIMOHATBHBIN HHTEIJIEKT, IPEANOIaralomii cOopMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIONIETO CIOCOOHOCTh TOHHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHWE, BHUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW ASMOITMOHAIBHOMN Chepsl,
OBITh YBEpEHHBIM B ce0e;

CaMOpETYJIUPOBAHMS, BKJIIOYAIONMETO CAMOKOHTPOIb, YMEHHE TMPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh aIanTUPOBATBCS K
AMOIMOHATLHBIM U3MEHECHUSIM | MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;



e BHYTPEHHEH MOTHUBALMM, BKIIOYAIOIICH CTPEMIICHUE K JOCTWKCHUIO LEIH U
yClexy, ONTUMM3M, WHULHUATUBHOCTb, YMEHHME JEHCTBOBATb, UCXOAA U3 CBOHUX
BO3MOXHOCTEH;

e OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh NOHHMMATh 3MOLMOHAIBHOE COCTOSIHUE
APYTHX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIEHMs, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKUBAHHUIO;

e COLMAJbHBIX HABBIKOB, BKJIIOYAIOLUIMX CIOCOOHOCTb BBICTPAWBATH OTHOIIEHHS C
JIPYTUMH JIIOIbMH, 3a00TUTHCSA, IPOSIBISITH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

ITPEAMETHBIE PE3VYIJIBTATHI

K konmy oOyuenuss B 10 knacce mpeaMeTHBIE pe3yibTaThl Ha YriayOJEHHOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e T[IOHUMAaTh POJb (PU3UKH B IKOHOMHUECKOW, TEXHOJOTUYECKOM, HKOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOU chepax AesITeIbHOCTH YeNI0BEKa, POJib U MECTO (PU3UKHU B
COBPEMEHHOM Hay4YHOU KapTHUHE Mupa, 3HAYEHUE OMMUCaTENbHOM,
CUCTEMATU3UPYIOIIeH,  OOBACHUTEIBHOM W  MPOTHOCTHMYECKOW  (PYyHKIUU
du3nuecKkor TeOpUr — MEXaHUKH, MOJIEKYJISIPHON (DU3UKKU U TEPMOJAMHAMUKH, POJIb
¢usznueckoir Teopur B (POPMUPOBAHUM TPEJICTABICHUN O (PU3NYECKON KapTHHE
MUpA;

e pasnuyaTh YCIOBUS NPUMEHUMOCTH Mojienel (U3HUYEeCKHMX Tel M TMPOIECCOB
(aBJIeHMIT): WHepUMaJIbHAs cHUCTeMa OTcY€Ta, aOCOJMIOTHO TBEPAOE TeEJo,
MaTepuajibHas TOYKa, pPABHOYCKOPEHHOE JBHUXKEHHE, CBOOOJHOE MaJieHHe,
abcorroTHO ympyras Aedopmaius, aOCONMIOTHO YIPYroe u abCONIOTHO HEYIPYroe
CTOJIKHOBEHHUSI, MOJENIM ra3a, >KUAKOCTH U TBEPAOTO (KPUCTAJUIMYECKOIrO) Tela,
UJEeaIbHBIN Ia3, TOUEUHBIN 3aps1, OJHOPOIHOE ANEKTPUUECKOE MOJIE;

e pasnuyaTh yclnoBus (TpaHUIIbl, 00JIACTH) NMPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMATh BCeOOIUN xapakTep (QPyHIaMEHTaJbHBIX 3aKOHOB M OIPAHHMYEHHOCTH
UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHANIM3UPOBATh U OOBSICHATH MEXAHWYECKUE TIPOLECChl U SBJICHUSA, HCIOIb3Ys
OCHOBHBIE ITOJIOKEHUS M 3aKOHbl MEXaHUKH (OTHOCHTEJIBHOCTH MEXaHUYECKOIO
JBHKECHUS, bopmybI KUHEMaTUKU PaBHOYCKOPEHHOI'O JIBWKCHUS,
npeobpa3zoBanus ['ammiies Isl CKOPOCTH M IepeMelleHus, 3akoHbl HbioToHa,
IPUHLUIT OTHOCUTENBHOCTH [anmwmies, 3aKOH BCEMHMPHOIO TATOTEHUS, 3aKOHBI
COXpPAaHEHHUS MMIYJbCa M MEXAHMYECKOM »HHEPruu, CBs3b pPAaOOTBI CHIBI C
U3MEHEHHEM MEXAaHWYECKOM 3HEpPruu, YCJIOBHS PaBHOBECHS TBEPIAOrO Tela), MpHU
9TOM HCIIOJIb30BATh MAaTEMATHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
OPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpa3oBaHuil [‘amumies, BTOporo u
TPETHEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHsI MMITYJIbCA M MEXaHUYECKOU
SHEPI'UH, 3aKOHA BCEMUPHOIO TATOTCHHS;



aQHAJM3UPOBATh M OOBACHATH TEIUIOBBIE TIPOLIECCHl U  SABJICHUS, HWCIOIb3YS
ocHOBHbIE TOJI0keHUsI MKT M 3aKOHBI MOJNEKYJIAPHON (U3UKU U TEPMOAUHAMUKH
(CBSI3b JABJICHUS UJICATILHOTO Ta3a CO CPEIHEM KMHETUYECKON dHEpruel TerioBoro
JIBW)KEHUS M KOHLIEHTPAlUE €ro MOJIEKYJ, CBSI3b TEMIEPATyphl BEIIECTBA CO
CpEIHEM KHHETUYECKOM DHEPrued TEIJIOBOIO JBWIKEHUS €ro 4YacTull, CBA3b
JABJICHUS WJCAIBHOTO ra3a ¢ KOHLEHTpAlMEd MOJEKYJI M €ro TeMIIepaTypou,
ypaBHeHue MenneneeBa—Kianelipona, nepBbIli 3aKOH TEPMOJAWHAMHUKH, 3aKOH
COXpaHEHMsSI DJHEPTMM B TEIUIOBBIX IMpolleccax), MHpU ITOM HCIOJIB30BAThH
MAaTeMaTUYE€CKOE BBIPAXKCHUE 3aKOHOB, YKAa3bIBaTh YCIOBUS MPUMEHUMOCTH
ypaBHeHUs MeHnneneeBa—Knaneiipona;

AQHAJIM3UPOBATh W OOBSACHITH DJIECKTPUUECKUE SIBJICHHUS, WCIOJIb3Yysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI 3JIEKTPOJWHAMHUKH (3aKOH COXpaHEHUS DJICKTPUYECKOTO
3apsaa, 3akoH KyioHa, MOTEHIMATbHOCTh JIEKTPOCTATUYECKOTO MOJIsl, MPUHIIUIT
CyNEpHO3UIMKN  JJIEKTPUUYECKUX TMOJEH, MNpu HSTOM  yKa3biBas  YCIJIOBUS
NPpUMEHUMOCTH 3aKkoHa KylioHa, a TakKe MPAKTUYECKU BaKHBIE COOTHOIICHUSA:
3akoHbl OMa [Jig ydacTKa LEeNu W 11 3aMKHYTOM B3JEKTPUYECKOM IEeNu, 3aKOH
Hxoyns—Jlenna, mpasuna Kupxroda, 3akonsr @apajes AJ1s1 JIEKTPOIN3a);
OMHUCHIBATh  (U3WYECKHE TPOLECChl W SIBJICHUS, HWCIOJb3YyS  BEIMYMUHBI:
MEpEMEIIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIAa U CUCTEMBI TEJI, CHJIA, MOMEHT
CUJIbI, JABJICHUE, ITIOTEHIIMAIbHAs YHEPIUA, KHHETUUECKAsl DHEPIrUsl, MEXaHUYEeCKasl
sHeprus, paboTa CHUJIbI, IEHTPOCTPEMHUTENILHOE YCKOPEHHUE, CHUJla TSDKECTH, CHJia
YOPYTrOCTH, CHJIa TPEHHUS, MOLIHOCTb, YHEPTUsl B3aHMMOJEUCTBUA Tela C 3eMIIEM
BOJIM3U €€ MOBEPXHOCTH, SHEPIHsl YNpyrou aedopmaivi Npy>KUHbBI, KOJIMYECTBO
TEIUIOTHI, a0CONIOTHAs TeMIeparypa Teia, padoTa B TepMOJUHAMUKE, BHYTPEHHSS
DHEPrus  HJIeaJbHOTO  OJIHOATOMHOTO  Tras3a, paldoTa HAEalbHOTO  Tasa,
OTHOCHUTEIIbHAS BIJIAXKHOCTH Bo3ayxa, KIIJ[ waeanbHOro TEmiaoBOrO [IBUTATENS,
AJIEKTPUYECKOE TI0JIE, HAIPSIKEHHOCTh JJIEKTPUUYECKOTO I0JIs1, HAIpPsS)KEHHOCTH
IIOJISI TOYEYHOTO 3apsifla WM 3apsDKEHHOrO Iapa B BaKyymMe U B JUAJIEKTPHUKE,
IOTEHLIAAIT AJIEKTPOCTATUYECKOTO oJI, Pa3HOCTh IIOTEHIINAJIOB,
AJIEKTPOJABUKYIIAs CUJIA, CHJIA TOKA, HAIIPSYKEHUE, MOIIHOCTh TOKA, AJIEKTpUYECKas
€MKOCTh  IUIOCKOTO  KOHJEHCATOpa, CONPOTHBJICHHE  ydacTKa LEmu C
MIOCJIEA0BATEIIBHBIM W MAapAJUICIIbHBIM  COCIMHEHHUEM  PE3UCTOPOB, JHEPIUs
3JIEKTPUYECKOTO IOJS1 KOHAEHCATOPA;

OOBSCHATh OCOOCHHOCTH TPOTEKAaHWsSI (U3MUECKUX SBICHUNA: MEXaHUYECKOE
JNBH)KEHUE, TEIUIOBOE JIBMIKCHUE YACTHI[ BEIIECTBA, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCcKOe nABWkeHHE, auddy3us, ucCmapeHwe, KUICHWE W KOHJICHCAIIUS,
IUIABJICHUE W KPUCTAJUIM3ALMs, HAIPABICHHOCTH TEIUIONEpPENauu, SJIEKTPHU3aLus
T€JI, SKBUIIOTEHIUAIBHOCTD MMOBEPXHOCTH 3aPS)KEHHOTO MMPOBOIHUKA;

MIPOBOJIUTH UCCJEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3UUYECKOU BEJMUYHUHBI OT APYroiu
C MCIIOJB30BAaHUEM MPSIMBIX MU3MEPEHUM, MPU TOM KOHCTPYHPOBATH YCTAaHOBKY,
(GUKCUPOBaTh PE3yJbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEJIUYUH B BUJIC



rpaduKoB ¢ y4€TOM aOCONIOTHBIX MOTPEHIHOCTEW U3MEPEHUH, JENaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE HM3MEpPEHHs (PU3UUYECKUX BEIMYMH, NMPU 3TOM BHIOMPATH
ONTUMAJIBHBI METOJ, M3MEpPEHUs, OLICHUBATh AaOCONIOTHBIE M OTHOCHUTEIBHBIE
MOTPEIIHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

OPOBOAUTH OMBITHI IO MPOBEPKE MPEAJTOKEHHOM THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOUpPATh OKCIEPUMEHTAJIbHYI0 YCTAHOBKY, AaHAJIU3UPOBATH
NOJIyYE€HHBIE PE3yJbTAThI U JI€NIaTh BBIBOJ O CTaTYCE MPEAI0KEHHON THIIOTE3bL;
coOmroaTh MpaBuiIa 6€30MacHOro TpyAa Mpu MPOBEICHUH HCCIIEJOBAaHUN B paMKax
y4e0HOr 0 SKCIEPUMEHTA, MPAKTUKYMa U y4eOHO-UCCIIEI0OBATENBCKON U MPOEKTHOMN
JEeSTEeIbHOCTH C HCIOJNB30BAHUEM H3MEPUTENBHBIX YCTPOWCTB U J1a0OPATOPHOIO
000py10BaHMUS;

pemiatb pacy€THbIE 3aJlayd C SIBHO 3aJJaHHOM M HESIBHO 3aJaHHOW (HU3MYECKOUH
MOJIENIbIO: Ha OCHOBAaHMM aHalIM3a yCJIOBHUS OOOCHOBBIBATH BBIOOP (PU3MUYECKOU
MOJIeNIM, OTBEYarollel TpeOOBaHUAM 3a/Jayd, MPUMEHSATH (QOPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYNaThl (U3UYECKUX TEOpUH TPU HCIOJIB30BAHUU
MaTEMaTUYECKUX METOJIOB PEIICHMs 3aj]ad, MPOBOJIUTH PAcU€Thl HAa OCHOBAaHUU
UMEIOIUXCS JaHHBIX, AHAIM3UPOBATH PE3yJNbTaThl M KOPPEKTHPOBATH METOIbI
pelieHus ¢ y4ETOM MOITYyYEHHBIX Pe3yJbTaTOB;

peliaTh KauecTBEHHBbIE 3aJaud, TpeOylolue MNPUMEHEHUs 3HAHUM U3 pa3HbIX
pa3fenoB Kypca (pU3MKM, a Tak)Ke€ WMHTErpalud 3HAHUN U3 JIPYruX IpeIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIa: BEICTPAUBATH JIOTHYECKYIO LIEMIOYKY PACCYKICHUH C
OIIOpPOI HAa U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;
UCMOJIb30BaTh TEOPETUUYECKUE 3HAHUS s OOBSICHEHUS OCHOBHBIX IPUHIIUIIOB
paboThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTUYECKUX
IIPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIala POCCUUCKUX U 3apyOexHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIErO0 MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OILIGHWBATh IMOCJEACTBUS OBITOBOM M IMPOU3BOJACTBEHHOU
JEeSTeIbHOCTU YeJOBEKa, CBA3AHHOW C (PU3MUECKMMM MpoLeccaMH, ¢ MO3ULUN
9KOJIOTMYECKOU 0e30IacHOCTH, IIpeICTaBICHUN 0 pauMOHAIIBHOM
IPUPOIOIIOJIB30BAHNH, & TAKXKE PA3yMHOM MCIOJIB30BAHUM JAOCTUKEHUN HAYKU H
TEXHOJIOTUH JUIsl TaJlbHEHIIEr0 Pa3BUTHS YEI0BEUECKOI0 00IIECTBA;

OPUMEHATh Pa3lUYHbIE CMOCOOBl paboThl ¢ uHpopManueil (pu3nIecKoro
COJIEP)KaHUSI C MCIIOJIb30BAHUEM COBPEMEHHBIX HH()POPMAIIMOHHBIX TEXHOJOTHH,
OpU STOM HCIIOJNB30BaTh COBPEMEHHbIE WH(MOPMAIMOHHBIE TEXHOJOTUU JIf
NIOMCKa, TMepepabOTKH W MNPEabABICHHUS YYeOHOM M HAy4YHO-NOMYJISIPHOM
uH(pOpMaLUK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALMN UH(OPMALIH, TIOJTyYEHHOH U3
Pa3IUYHBIX UCTOYHHUKOB, KPUTUUECKU aHAJIM3UPOBATH MOIYYAEMYIO MH(DOpMALUIO
U OLEHUBAaTh €€ JOCTOBEPHOCTh KAK HA OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha
OCHOBE aHaJIM3a UCTOYHUKA UH(OpMAIIY;



MPOSBIIATh OPraHU3ALMOHHBIE M TIO3HABATEJIbHBIE YMEHHUS CAMOCTOSITENIBHOIO
MPUOOPETEHHs] HOBBIX 3HAHUU B MPOLIECCE BBIMTOJHEHUS MPOEKTHBIX U y4eOHO-
UCCJIEeI0BATENBCKUX PadoT;

paboTaTh B IpyNIe C UCHOJHEHUEM PA3IMUYHBIX COLUANBHBIX POJIEH, MJIaHUPOBATh
paboTy rpynmbl, PalMOHAIBHO PACHPEAENSITh NEATEIbHOCTh B HECTaHAAPTHBIX
CUTYyallUsX, aJ€KBaTHO OLEHUBATHh BKJAJ KaXKIOTO M3 YYAaCTHUKOB TPYINIbI B
pelIeHre paccMaTpuBaeMoi poOIeMBbl;

OpOSBIIATH MOTHUBAIMIO K Oynymed mnpodeccuoHanbHON AESATENbHOCTH 10
CHENUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TPOQuIIs.

K konmy oOyuenuss B 11 knacce mpeaMeTHBbIE pe3yibTaThl Ha YriayOJEHHOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:

NOHUMATh POJIb (U3UKU B IKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COLMAIBHOU H
ATUYECKOU chepax AesaTeIbHOCTH YEJIOBEKa, pOJb U MECTO (DU3UKH B COBPEMEHHOMN
HAy4yHON KapTUHE MHUpa, pPOJIb ACTPOHOMHUU B NPAKTHUUYECKOW JESATEIbHOCTH
YeJIoBeKa U JAJbHEWIIEM  HAayYHO-TEXHMYECKOM  pPa3BUTUH,  3HAUYCHUE
OTMHCaTEIbHON, CHUCTEMAaTU3UPYIOIIEH, OOBSICHUTEILHOW U MPOTHOCTUYECKOU
byHKIMH  (QU3UYIECKOW TEOpUU — DJJICKTPOAMHAMUKHU, CIICIHATBHON TEOopUH
OTHOCHUTEJIbHOCTH, KBAaHTOBOM  (U3WKHU, poOjb  (PU3MUECKOW  TEeopuu B
dbopMHUpoOBaHUU MpeCTaBICHUN O (U3MUECKON KapTUHE MHUPA, MECTO (PU3NYECKOM
KapTUHBI MHpa B  O0IIEM psAIy COBPEMEHHBIX  E€CTECTBEHHO-HAyYHBIX
IpEeACTaBICHUN O IPUPO/IE;

pasznuyaTh YCJIOBHS NPUMEHUMOCTH MOJeNel (PU3MYEeCKUX Tel U IPOIECCOB
(SBIEHUI): ODHOPOAHOE OHJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TMOJIf,
rapMOHHYECKHE KOJICOaHMS, MaTeMAaTHYECKUNM MAasTHUK, WACATbHBIN TPYKUHHBIA
MasiTHUK, TapMOHUYECKUE BOJHBI, MACAbHBIN KOJeOaTeNbHbIH KOHTYp, TOHKas
JIMH3a, MOJIEJIEN aTOMa, aTOMHOTO S/[pa U KBAHTOBOM MOJEJIN CBETA;

paznuyarh ycinoBuUsl (TpaHHUIIbI, 00JIACTH) NMPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
NOHMMAaTh BCeOOIUN xapakTep (QyHIaMEHTaJbHBIX 3aKOHOB M OIPAHHMYEHHOCTH
VCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATH U OOBICHATH SJIEKTPOMATHUTHBIE MPOIIECCHl U SBICHUS, UCTIONB3YS
OCHOBHBIC TIOJIO)KEHUS M 3aKOHBlI JJICKTPOJAWHAMHUKHA M CIIELUAJIBHOW TEOPHUU
OTHOCHUTEJIbHOCTH (3aKOH COXPaHEHHUs 3JIEKTPUUECKOro 3apsjia, cujia AMiepa, cuia
JlopeHiia, 3aKOH SJEKTPOMArHUTHOW WHAyKUMH, mnpaBuio Jlenma, cBszp OJ1C
CaMOMHAYKIHMH B 3JIEMEHTE JJIEKTPUYECKON LENU CO CKOPOCTHI) M3MEHEHUS CUJIIbI
TOKa, MOCTYJIAThI CTIEIUATbHON TEOPUU OTHOCUTENBHOCTA DUHIITEHHA);
aQHAJM3UPOBAThL U OOBSICHATH KBAHTOBBIE IMPOIECCHl W SABJICHUS, HCMIOIb3YS
MOJIOKCHHSI KBaHTOBOW (m3uku (ypaBHeHHe OWHITeHHA 1751 ¢otorddexra,
MEPBBIM U BTOPOM MOCTYJIaThl bopa, MPUHIMI COOTHOLIECHUS HEOMPEACIEHHOCTEN
I'eiizenOepra, 3aKOHBI COXpaHEHUs 3apsiJOBOTO WU MAaCCOBOTO YMCEN M DHEPTrUU B
SIEPHBIX PEAKIHUAX, 3aKOH PAJMOAKTUBHOTO pacraja);



ONMHCHIBaTh  (U3UYECKHE TMPOLECChl U SBJICHUS, HUCIOJIb3ySd BEIUYHHbI:
HaIpsHDKEHHOCTD  3JIEKTPUYECKOTO IMMOJI, MOTEHUHUAT 3JIEKTPOCTATUYECKOro MO,
Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOABUKYILAS CHJIA, MHAYKIHUS MArHUTHOIO IOJI,
MarHuTHBIA TIOTOK, cuia AMIiepa, HUHAYKTUBHOCTb, DSJIEKTPOABHKYIIAS CHIIA
CaMOMHAYKLIMH, SHEPTHsl MATHUTHOT'O NOJISI MPOBOJAHKMKA C TOKOM, PEJIITUBUCTCKUM
UMITYJIbC, TIOJIHAsi DHEPrusi, SHEPrus IMOKOs CBOOOJAHOW YaCTHIIBI, SHEPIUs U
UMITYJIbC (POTOHA, MACCOBOE YKCIIO U 3apsij siApa, SHEPTHUS CBS3U SPa;

OOBSACHATh OCOOEHHOCTH NPOTEKAHUSI (PU3MUYECKUX SIBICHUMN: AJIEKTPOMAarHUTHas
UHAYKIMUS, CAaMOMHIYKUHUSA, PpE30HAaHC, HHTepdepeHuuss BOJH, Audpakuus,
JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPAXKEHHE, (POTOAIEKTPUUECKUH 3PhEKT
(potoaddexr), anbda- u Oera-pacnajbl saep, raMMa-u3aydeHue saep, GU3ndeckue
NPUHIIMITBI CIIEKTPATIBLHOTO aHallu3a U paboThl J1a3epa;

ONpeJeNsITh HANpaBICHUE WHAYKIIMM MAarHUTHOTO TOJS NPOBOAHUKA C TOKOM,
cuibl Amnepa u cuisl JlopeHna;

CTpPOUTh HM300pa)K€HUE, CO3/1aBaEMO€ IUJIOCKUM 3€pKaJioM, TOHKOW JHH30M, U
PACCUMTHIBATH €TO XapaKTEPUCTHKU;

IPUMEHSITh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE MOHSTHS, TEOPUU U 3aKOHBI
JUISL aHaM3a M O0BsICHEHUs (PU3WYECKUX MPOIECCOB, MPOUCXOIAIINX B 3BE3aX, B
3BE3HBIX CHUCTEMaxX, B MEXrajJaKTUYeCKOW cpefe; ABMKEHHS HEOECHBIX Tell,
ABOJIIOLIMM 3BE311 U BeeeHHoii;

IPOBOAUTH UCCIIEI0BAHNE 3aBUCUMOCTEN (PU3NYECKUX BETUUYMH C UCTIOIH30BAHUEM
OpSIMBIX HM3MEPEHUN, TpPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH
PE3YNbTATHI MOJTYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIMYMH B BHUJIE TPadUKOB C
y4€TOM aOCONIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, J1eTaTh BHIBOJBI MO PE3yJbTaTaM
UCCIIEJOBAHNUS;

IPOBOAUTH KOCBEHHBIE W3MEPEHMsI (DU3MYECKUX BEIMYMH, TPU 3TOM BHIOMPATH
ONTHUMAJIBHBI METOJ] M3MEpPEHUs, OILICHUBATh Aa0CONIOTHBIE W OTHOCHTEIIbHBIC
HNOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

OPOBOJIUTH OMBITHI 1O TPOBEPKE MPEMJIOKEHHON THUIOTE3bl: IUJIAHUPOBATH
JKCIIEPUMEHT, COOUpAaTh OKCIIEPUMEHTAJIbHYK) YCTAaHOBKY, AaHAJIW3UPOBATH
IIOJIyYE€HHBIE PE3YyJIbTAThI U JI€JaTh BBIBOJ O CTATYCE MPENI0KEHHON TUIIOTE3bL;
ONMCBIBATh METO/BI ITOJIYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMM;

co0Iro1aTh MpaBuiia 6€30MacHOro TpyAa P MPOBEACHUN UCCIEIOBAHUN B paMKax
y4eOHOr0 3KCIIEPUMEHTA, MPAKTUKyMa U yueOHO-HUCCIIEeI0BATENbCKON U MMPOSKTHOMN
JESATENBHOCTU C HCIIONb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB U J1a0OPATOPHOIO
000pyT0BaHMS;

pemarh pacuy€THBIC 3a/ladydl C SIBHO 3aJaHHOW W HESBHO 3aJIaHHON (DU3HYECKOU
MOJIEJIBIO: HAa OCHOBAHMM AaHAJIM3a YCIOBHUA BBIOMpaTh (PU3MUYECKHUE MOJEIH,
oTBeHamlIIue  TpeOOBaHMUSM  33Jauyd, HOPUMEHATb  (OPMYJIBI,  3aKOHBI,
3aKOHOMEPHOCTH M MOCTYJIaThl (PU3MYECKUX TEOPUMl MpHU HCIOJIb30BaHUH
MaTeMaTUYeCKUX METOJIOB PEIICHMs 3a]ay, NMPOBOJIWUTH Pacy€Tbl HA OCHOBAHUH



UMEIOIINXCSl JAaHHBIX, aHAJU3UPOBATh PE3YJIBTaThl U KOPPEKTUPOBATH METOIBI
pemIeHHs C YIETOM MOTYYEHHBIX PE3YJIBTATOB;

pemath KadyeCTBCHHBIC 3a7add, TpeOyIomue NPUMEHCHHsI 3HAHWUH W3 Pa3HBIX
pasnenoB Kypca (U3MKH, a TaKKe HWHTETpAllMd 3HAHUK W3 JAPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA: BEICTPAMBATH JIOTHYECKYIO IIEMTOYKY PACCYKICHUHN C
OTIOPOM Ha N3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKHE SIBICHHS;
UCIIOJIb30BaTh TEOPETHUYCCKUE 3HAHWS I OOBSICHCHUS OCHOBHBIX IPUHITUIIOB
paboThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYCCKUX YCTPOMCTB M TEXHOJIOTHUSCKUX
IIPOIIECCOB;

NPUBOJUTH TPUMEPHI BKJIAJa POCCHHCKUX M 3apyOeKHBIX YYEHBIX-(OU3UKOB B
pa3BUTHE HAayKH, B OOBSICHCHHE IPOICCCOB OKPYXKAIOIIETO MHUpPA, B Pa3BHTHE
TEXHUKHU U TEXHOIOTHI;

aHAM3UPOBATh M OIICHUBATh TIOCICACTBUS OBITOBOH W TPOU3BOJICTBCHHOU
JESATEIPHOCTH YEJIOBEKA, CBSI3aHHOW C (PU3MYECKHMM TMPOIECCaMH, C TTO3HIIHHA
DKOJIOTUYECKOMN 0€e30I1aCHOCTH, IIPEICTaBIICHUN 0 parmoHaIbHOM
IIPUPOJIOIIOIH30BAHUH, & TAKXKE PA3yMHOM HCIOJIb30BaHUM JOCTHIKEHUH HAYKH H
TEXHOJIOTUH JUTSI TaJIbHEHIIIETO Pa3BUTHS YEJIOBEUSCKOr0 00IIIEeCTBa;

NPUMCHATh pPa3IMYHbIe CIOCOOBI  paboThl ¢ WHpOpMaNKMEeH (PU3NIECKOTO
COJIepKaHUS C MCIOJb30BAHUEM COBPEMCHHBIX HWH(POPMAIMOHHBIX TEXHOJIOTHH,
IpH 3TOM HCIIOJIb30BaTh COBPEMEHHBIC HMH()OPMAIMOHHBIC TEXHOJIOTHH IS
IIOWCKa, TMepepabOTKM W TPEIbABICHUS YyYeOHOWM W HAyYHO-TIOMYJISIPHOM
UHGOpPMAIIMH, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIMH HHPOPMAIIUH, TOJTYUYCHHON U3
Pa3IUYHBIX UCTOYHHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOJIyYaeMyI HH(POPMAIIHIO
U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMECIONIUXCS 3HAHWH, TaKk U Ha
OCHOBE aHaJIM3a UCTOYHHMKA WH(OPMAIIUH;

NPOSBIIATh OpPraHW3alMOHHBIC W TIO3HABATCIIBHBIC YMEHHS CaMOCTOSTEIbHOIO
NPHOOPETCHHUS] HOBBIX 3HAHUK B IIPOIIECCE BBIMOJIHCHMS MPOCKTHBIX M Y4eOHO-
UCCJIE0BATEIBCKUX PadoT;

paboTaTh B TPYNIE C MCIOJHCHUEM PA3JIMYHBIX COI[HAIBHBIX POJICH, IJIAHUPOBATH
paboTy Tpynmbl, pallMOHAIBHO pacCIHpeAesaTh NEATCIIBHOCTh B HECTAHIAPTHBIX
CUTyaIusAX, aJleKBaTHO OIICHWBATh BKJIAJ Ka)XJIOT0 W3 YYaCTHHUKOB TPYIIBI B
pelieHrne paccMaTpuBaeMOoM TPOOJIEMBI;

IPOSIBIATh MOTHBalMI0 K Oyaymed mnpodecCHOHAIBHOW ACATEIBHOCTH II10
CIIEIUATBHOCTSIM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoimuecrBoyacos

Konrpoabubie | IlpakTHyeckue
Bcero

padoTsbI padoThI

[ara npoBeneHust

Pasnea 1.HAYUHBIA METO/I IIO3HAHUSA ITPUPO/IBI

11 HayuHnslii MeTO1 IO3HAHUS IPUPOIBI 6
Hroro mo pazmeny 6
Paznen 2.MEXAHUKA
2.1 Kunematuka 10 1
2.2 JuHamuka 10
2.3 CraTtuka TBEpAOrO TeNa 5) 1
24 3aKOHBI COXPAHEHHUS B MEXaHUKE 10
Hroronopazneny 35
Paznen 3.MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKON TEOpUH 15 1
3.2 TepmonnHamuka. TeroBbie MaTUHBI 20 1
33 Arperatnble cocTosiHUS BemiecTBa. da3oBbie 14 1
MIepexo/ibl
Utoro no pazueny 49
Paznen 4.9JIEKTPOAUHAMHUKA
4.1 DIEKTPUYECKOE T10JIE 24
4.2 IToCTOSAHHBIN 2IEKTPUUECKUIN TOK 24
4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no pazneny 54




Paszen 5.OU3NUYECKUAN IPAKTUKYM

5.1 ®u3nyecKuil NPakTUKYM 16 16
Wroro mno pazmeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KJIACC

Ne HaunmeHnoBanuepasaeioB u KoanvecrBoyacos
DJIeKTpOHHbIE (L (POBbHIE)
n/n TeMIPOrPaMMblI Kontpoabsubie | IIpakTuyeckue
Bcero o0pa3oBaTe/bHbIE pecypchl
padoTsbI padoThI
Pazgen 1.9JIEKTPOANHAMUKA
11 MarnuTtHO€enoe 14
1.2 DneKTpOMarHUTHASIMH TyKIIHSI 13 1
Uroronopazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHnueCcKHeKoIeOaH s 10
2.2 DNeKTpOMarHUTHBIEKOJIE0aH s 15
2.3 MexaHnyeckue 1 3JeKTPOMarHUTHBIEBOJIHBI 10
2.4 Ontuka 25
Hroronopazneny 60
Pazgen 3.0CHOBBI CIIEITUAJIbHOM TEOPUA OTHOCHUTEJIBHOCTH
3.1 OcnoBel CTO 5 1
Hroronopazneny 5
Paznen 4 KBAHTOBAS ®U3UKA
4.1 KopnyckynspHo-BOTHOBOW Tyanu3m 15
4.2 dusukaaroma 5
43 ®du3MKa aTOMHOTO A]pa U 3J€MEHTapHBIX 5
' YaCTHI]
Hroronopazneny 25
Pazgen S.9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKHU
5.1 D1eMEHTBIaCTPOHOMHHU U acTPO(U3NKU 12




Uroronopazneny 12
Pa3znen 6.OPM3UUYECKHN TPAKTUKYM
6.1 OU3NYECKUINTIPAKTUKYM 16 16
Hroromnopaznemy 16
Pazagen 7.0bOBLIAIOIIEE IOBTOPEHUE
CucreMaTuzamus 1 00001eHne
71 MPEMETHOTO COJICPYKAHHMSI U OTBITA 15
' JeSATeTbHOCTH, IPUOOPETEHHOTO TTPU
n3ydeHuu kypea ¢pusuxu 10 — 11 kmaccos
Uroromopazneny 15
PezepBHOEBpEMs 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16




