MyHuumMnanbHoe obuieobpasoBaTesibHOe yupexaeHune
«CpepgHan oblweobpasosatenpHas WwWKona Ne 2»

AHHOmMayus K pabouyeii npozpamme
yuebHoro kypca «PU3UKA»

Pabouas nporpamma yuyebHoro npeameta « PUIUKA» ob6sa3aTenibHOMN NpeaMmeTHON obnacTu
«ECTECTBEHHO-HAYYHbIE MPEAMETbI» pa3spaboTtaHa B cooTBeTCTBUM C NYHKTOM 32.1 ®TOC
COO u peanusyetca 2 roga ¢ 10 no 11 knaccel.

Pabouas nporpamma pa3paboTaHa yunmTesiem B COOTBETCTBUM C NMONOKEHNEM O paboumx
nporpammax u onpegensieT opraHn3aLnio o6pasoBaTesIbHON AeATENbHOCTU yYUTENIEM B LLIKONE
no yyebHomy Kkypcy «OU3NKA».

Pabouas nporpamma ydyebHoro Kypca «PU3NKA» ssnaetca yactbio OO OO0 onpegensawoLlein:
- cogeprKaHue;

- NNIAHMpPYyeMble pe3ynbTaTbl (IMYHOCTHbIE, MeTanpeaMEeTHbIE U NpeaMEeTHbIE);

- TeMaTMYeCcKoe NaaHMpoBaHMe C y4eTom paboyen NporpamMmmbl BOCIUTAHUA U BOSMOMKHOCTbIO
ncrnonb3osaHua S0P/LOP.

Paboyasa nporpamma obcyaeHa U NPUHATA pelleHneM MeToANYeCcKoro oobeanHeHua n
cornacoBaHa 3aMecTUTe/IeM AnpeKTopa no yyebHo-BocnuTatenbHol pabote MBQOY COLL Ne2

[Jarta: 28.08.2023
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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpelHEero oOmiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJOXKEHUH W TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBareiabHON mporpammsbl, npenacraBieHHbix B @I'OC COO, a
Takke ¢ yuertoMm (emepanbHON paboueil mporpammbl BocniuTanus U Konueniuu
npenojaBanus yueOHoro npenmera «dusuka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickonn ~ @enepaunu,  pealn3ylOIIUX  OCHOBHBIE oOpasoBaTeyibHbIC
IPOrpaMMBl.

[Iporpamma no ¢gusuke onpenenseT 00s3aTeNbHOe NPEIMETHOE COAepIKaHUE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIBHOCTh U3YyUEHUsI TEM U Pa3fesioB
y4eOHOT'0 TMpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK  y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEM  00yyaromuxcs.
[Iporpamma 1o @u3uke AacT MPEACTABICHHE O IENsIX, COAEp>KaHUHU, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHS OOYYaIOLIUMXCS CpEeACTBAMU
yuebHoro npenmera «dusnka» Ha yriayOJIeHHOM YpPOBHE.

N3yuyenue kypca ¢(usuku yriyOJEHHOTO YpPOBHSI MO3BOJISIET peajn30BaTh
3a/layu MPOPECCUOHAIILHON OpPHEHTAINH, HANIPABJICHO HA CO3JaHUE YCIOBUU IS
NPOSIBJICHUS CBOUX MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOy4JaromumMcsi, KOTOpble HEOOXOAMMBI [IJIi TPOJOJDKEHUsS 00pa3oBaHUS B
opraHuzanuax mnpodeccHoHaIbHOrO O00pa30BaHUsA M0 PA3IUYHBIM  (U3BHUKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIUATBHOCTSM.

B mporpamme 1o (Qu3Mke ONpeAeNsioTcs IUIaHUPYEMbIEe  pe3yiIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEJHETO 00Iero o0pa3oBaHus: IMYHOCTHEIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yriyOiaeéHHoM — ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM Il pa3pabOTKM TpeOOBaHUM K JTUYHOCTHBIM,
METanpeIMETHBIM H TPEJAMETHBIM pe3yJbTaTaM OOYyYarolIuxcs, OCBOMBIINX
nporpamMmy To (U3MKE Ha YpPOBHE cpefaHero oOmiero oOpa3oBaHHMs —Ha
yrayOJIeHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO0.

[Iporpamma no gu3nke BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca (GU3HKH Ha  yriayOIeHHOM
YPOBHE, B TOM YHCJIE€ PEIMETHBIE PE3YAbTATHI IO TOJaM O0yUEHHS;

conepkanue ydeoHoro npeamera «Ousnkay 1mo rojgaM o0yqIeHHs.

[Iporpamma mo ¢u3nKe HMEEeT MPUMEPHBIA XapakTep U MOXKET ObITh
MCITIOJIb30BaHA YUYUTEISIMU (DU3UKH ISl COCTABICHUS CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXKHOCTH JUISl  peaiM3allud  Pa3IUYHBIX METOJUYECKHX
MOAXOJA0B K MpernojaBaHUi0 (PU3NKKA Ha YIIyOJICHHOM YpPOBHE IMPHU YCIOBUU
COXpaHEHHMs 00s13aTeJIbHON YacTH COAEpKaHuUs Kypca.



du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTyINas B
KauecTBe y4eOHOIo IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHUM 00 okpy:xaromiem Mupe. LIIkoapHbIN Kypc (U3MKH — CUCTEMOOOPa3yIOMIHiA
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (DU3NUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUMN, HU3YyYaeMbIX XHUMHUEH, OHMOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomueid. lcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU OMNpPENeNuIo XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTUA B cQepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TOJIy4EHHUS! HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMHM CBOWcCTBamu. M3ydyeHue
(¢u3MKH BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa oOydyaromerocs, B GOpMHUpPOBAaHUE YMEHHUN MPUMEHSTh HAyYHbIN
METO/I MO3HAHHUS MPHU BHIMOJHEHUU UMHU YUE€OHBIX UCCIIET0BAHMM.

B ocHOBY Kypca (pU3uKH Ha YpOBHE CpeHEr0 00111ero 06pa3oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIUIIBI €r0 MOCTPOECHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEU KypC SBISIETCS JIOTUYECKH
3aBEpPIICHHBIM, OH COJEPKUT MaTepHall U3 BCeX pa3zAesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIIACCUUECKON, TaK U COBPEMEHHOUN (PU3UKH.

Hoena cenepanuzayuu. B cOOTBETCTBUMM C HEW Marepuayn Kypca (QU3MKH
OOBEIMHCH BOKPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTepWH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. E¢ peanuzanus MNpeanonaraeT HCIOJIb30BaHHE
T'YMaHUTApHOTO TOTEHIHaNa (PU3NYECKONM HAyKW, OCMBICIEHUE CBSI3U Pa3BUTHS
¢uzuku ¢ paszButheM oOOIIECTBAa, a TakkKe C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 9KOJOTUYECKUMH MPOOIEMaAMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢puzuku yriry0iaeHHOTO YPOBHS
PEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTUYECKUX
MPWIOKEHUM HM3YYCHHBIX TEOPUM M 3aKOHOB. [Ipum 3TOM paccMarpuBaroTCs Ha
yYpOBHE OOIIMX MpPEICTaBICHUA U COBPEMEHHbBIE TEXHHYECKHE YCTPONCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peamu3yercss TOCPEICTBOM BBEACHHUS 3JIEMEHTOB
COJEP)KaHUs, TOCBALICHHBIX JKOJIOTHYECKUM TMpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke 0O0CYXIeHUs
npo6JieM palroOHATBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON O€30MMaCHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (GU3MKE JOHKHO ObITh OCTPOEHO Ha
IMPUHIMIAX CHCTEMHO-AESATENBHOCTHOIO noaxoAa. s gpusuku peanuzanus 3THX
MIPUHIIMIIOB 0a3MpPYyeTCsl Ha UCIOJIB30BAHUM CAMOCTOSITEIBHOTO 3KCIEPUMEHTA KaK
MOCTOSIHHO JieiicTBytoero (akropa ydeOHoro mnponecca. g yrayOaeHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSTEIBHOI0 YYEHHUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAJIbHBIC YYCHHYCCKUE OIBITHI TPH HW3YyYEHWHW HOBOTO
Marepuana, JabopatopHbie paboThl U pabOTHl pakTUKyMma. [Ipy 3TOM BO3MOKHBI
nBa crmocoba peanuzanuu (QU3MUECKOro MpakTukymMa. B mepBom  ciydae
MPaKTUKYM NHpoBoauTcs 100 B KoHue 10 m 11 kimaccoB, nubo mociie nepBoro u
BTOPOr0 TOJNYrOAMM B KaXJAOM M3 3THUX KIaccoB. Btopoil cmocod — 3T10
uHTerpaiuss paboT MpakTUKymMa B CHUCTEMY JabOpaTOPHBIX pabOT, KOTOpPHIC
MPOBOJSITCS B Mpoliecce u3yudeHus pasznena (temsl). [Ipu sTom mox paboramwu
MPaKTUKyMa MOHUMAETCS] CAMOCTOSITENBHOE HCCIIEA0BAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBO/JICTBY CBEPHYTOTO, 000OIIIECHHOTO BUA O€3 MONIAaroBOM HHCTPYKITUH.

B mporpamme 1o (Qusnke cucTeMa YYEHHUECKOTO JKCIIEPUMEHTA,
1a00paToOpHBIX pabOT M MpaKTHKyMa NpejiCTaBieHa €AUHBIM IepeuHeM. Buioop
TEMATUKHA JIJI 3TUX BHJIOB YYCHHYCCKUX MPAKTHYCCKUX PAOOT OCYIIECTBISAETCS
y4aCTHHKaMHu 00pa30BaTeIbHOIO MpoLecca UCXOAs U3 0COOCHHOCTEN MOYPOYHOTro
IUIAHUPOBAHUS U OCHaIeHus kaOuHera ¢Gusuku. [lpu sTomM obecmneunBaeTcs
OBJIaJICHWE OOYYaIOIMUMHUCS YMCHHUSMHU TIPOBOJHWTH TIPSIMbIE M KOCBCHHBIC
U3MEPECHUS, UCCIICIOBAHMS 3aBUCUMOCTECH (DU3MYECKUX BEJIUYMH M TIOCTAHOBKY
OTIBITOB T10 TIPOBEPKE MPEIOKCHHBIX TUIIOTE3.

Bonbiioe BHUMaHWE YACHISCTCS PEIICHUIO PACUYCTHBIX M KAaYCCTBEHHBIX
3anay. [Ipum >TOM AJig pacyeTHBIX 3a/Ja4 MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJlaHHON M HESBHO 3aJaHHOW (hM3MUECKOW MOJIEINbI0, TO3BOJIAIONINE MPUMEHSTh
U3YYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfenia Kypca, Tak |
UHTETPUPYs NMPUMEHEHNE 3HAHUM U3 pa3HBIX pa3ienioB. [ KauecTBEHHBIX 3a1a4
OPUOPUTETOM SIBIIIIOTCS 3aJaHUsl Ha OOBSCHEHUE/TIPEICKa3aHhe TMPOTEKAHUs
bU3HUYECKUX SIBJICHUN M MPOIECCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BeIOOpa
buznuecKkor MOAENHU JJIsl CUTYalluy MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DPIOC COO k wmarepuaigbHO-
TEXHUYECKOMY OOECIEeUeHHIO0 Y4eOHOro Imnporecca Kypc (U3UKH YriayOJISHHOTO
YPOBHS Ha YPOBHE CPEHET0 00I1Iero 00pa3oBaHus JOHKEH U3Y4YaThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOunere Gu3uku JOMKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYJOBaHUE JUIsl BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMme IO
(du3nKe yUYeHHUYECKHX ONBITOB, JIAOOPATOPHBIX pabOT M paboOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPALIMOHHOE 000pYOBaHHUE.

JlemoHCcTpaimonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBHH C
OPUHIIMIIOM MWHHUMAIBHOM  JOCTATOYHOCTH M 00ECTEeYMBAE€T TOCTAaHOBKY
MEPEUYNCICHHBIX B TpOorpaMMe MO0 (HU3UKE KIIOUYEBBIX JEMOHCTPAIMA JIs
UCCJICIOBAHNUS  W3y4YaeMbIX  SIBIEHUA W  MPOIECCOB, OMIUPUYECKUX H
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHU.

JlaboparopHoe 00OpyJdOBaHHE [JIi YUYCHUYECKUX MPaKTHUECKUX padoT
dbopMupyeTcsi B BHAEC TEMAaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBACTCS B pacueTe



OJIHOTO KOMIUIEKTa Ha JAByX oOyvaronuxcs. TeMarnyeckue KOMIUIEKTHI
1a00paTopHOTrO OOOPY/IOBaHUSI JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BaHUU AHAJIOTOBBIX U LU(POBBIX HNPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJI€ HU(POBBIX Ja0OpATOPUI.

OCHOBHBIMHM LIEJIIMU U3y4YeHUsI PU3UKU B 00I1IEM 00pa30BaHUU SBISIOTCA:

dopMHUpOBaHUE HWHTEpPEcCa M CTPEMJIEHUS OOyYalolmuxcsi K Hay4YHOMY
M3YYEHUIO TOPUPOJABI, PpA3BUTHE HX HUHTEIUIEKTyaIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUNA O HAyYHOM METOJE IMO3HaHUA U (popmMupoBaHHE
UCCJIEI0BATEIBCKOIO OTHOLIEHUS K OKPYKAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4YEHHUS OCHOB
CTpOEHUSI MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C MUCIOIb30BaHUEM (U3HUECKHUX
3HAHWM U HAYYHBIX OKA3aTeNbCTB;

dbopMHUpOBaHUE TPEACTABICHUNA O poNu (PU3MKU [JIT PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npeICTaBIeHUN 0 BO3MOKHBIX cdepax Oynyiein
npodeccuOHaIbHOM JIESTeNIbHOCTH, CBA3aHHBIX C (U3MKOM, MOArOTOBKA K
JanbHeieMy o0y4eHHIO B ’TOM HaIlpaBJIeHUU.

JlocTkeHnue »TUX Liened oOecreunBaeTcs peuieHueM CIenyouX 3a7a4d B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 0011ero oopa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 0o0mUX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (U3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPODU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SIBICHUA B MPUPOAEC W JUISl TMPHUHITHS MPAKTUYECKUX PEIICHU B
IMOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHMs] Ppa3IWYHBIX 3a/lad C SIBHO 3aJaHHOU
¢u3nyeckol MoJeNblo, 3a/1ay, MOJApPa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/aHue
¢usnyeckoil Mojenu, aJeKBaTHOM YCJIOBHMSIM 3aJadyd, B TOM 4YHCIE 3a]ad
MHXEHEPHOI'O XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U TPUHLUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLECCOB, MX BIUSHUSA HA OKPYXKAIOLLYIO CPELY;

OBJIAJICHUE METOJAaMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUSA M IPOBEICHHUS
(Gu3nYeCKuX OSKCIEPUMEHTOB, aHalIM3a M HMHTEepOperanuud uHpOpMaluy,
OIpPEJIENICHMS] TOCTOBEPHOCTHU NOJYYEHHOI'O pPE3yJsIbTaTa;

CO3/IaHUE YCJIOBHUM JJISI Pa3BUTHUS YMEHHUH IPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOM JIESITENbHOCTH;



pa3BuTHe uHTEpeca K chepaM npodeccuoHaTbLHON EeITeIbHOCTH, CBSI3aHHOM
¢ pU3HKOIA.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO yrayOneHHBbIH ypOBEHb
u3ydyeHuss yudeOHoro mpeamera «®Dus3mka» Ha YpPOBHE CpEIHET0 OOIIero
oOpa3zoBaHus BbIOHMpaeTcs O0O0YyYalOIMMHUCS, TUIAHUPYIOIMIMMHU POJOJKEHUE
0o0pa3oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha u3ydenue pusuku (yriayOneHHbIH ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obOpazoBanus orpoautcs 340 gacos: B 10 kmacce — 170 yacoB (5 4acoB B HENIEIIO),
B 11 xnacce — 170 yacos (5 4acoB B HeaENi0).

[Ipennaraemerii B mporpamMme T0 (M3HMKE TMepedeHb JIa0OpaTOPHBIX M
NPaKTUYECKUX paboOT SBIAETCS PEKOMEHJOBAHHBIM, YYHTEIbh Jel1aeT BbIOOD
NPOBEACHUS JIADOPATOPHBIX pPabOT H OMBITOB C YYETOM WHAMBHIYaJTbHBIX
0COOEHHOCTEH 00yYaroInXCsl.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. HayuHblil MeTOJ NO3HAHUSA NPUPO/BI.

®uszrka — pyHIaMeHTalbHas HayKa o mpupojie. HayuHblil MeTo/ MO3HAHUA U
METO/IbI KCCJICIOBAHUS (DU3NUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHUs B Mpollecce Mo3HaHus npupoiasl. Habmronenue u
HKCIIEPUMEHT B (hU3HKE.

CnocoObl u3mepeHuss (GU3UYECKUX BEIUYUH (AHAJOTOBBIE M LHUQPOBBIC
U3MEPUTEIILHBIC MPUOOPHI, KOMITBLIOTEPHBIC TATYNKOBBIC CUCTEMBI).

[Torpemnoct  u3MepeHuit  ¢Gu3MYECKUX  BEIWYUH  (aOCONIOTHAsT U
OTHOCHTEJIbHAS).

MopaenupoBaHue QU3HUECKUX SIBICHUNA U MPOIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TEJIO, HJCAIbHAS JKUJIKOCTh, WJCAIBHBIA Ta3, TOUYCYHBIN
3apsin). ['unore3a. dusnueckuit 3aKOH, TPAHUIIBI €TI0 TPUMEHUMOCTU. DuznuecKas
TEOpHs.

Pons u mecto ¢usuku B GOpMUPOBAaHWN COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTH JIOJEH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3mepenue cuiibl TOKa W HANPSHKEHUS B LEMH IOCTOSIHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ nudpoBoit nadoparopueit mo ¢usuke. [Ipumepsl uzmMepenHus
(bu3MUecKrX BETUYUH MPU MTOMOIIHA KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexannueckoe ABUkeHHE. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JBHIKECHHS.
Cucrema oTcuera.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BekTop MaTepuaibHONM TOYKH, €TrO MPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) M
YCKOpPEHHE MaTepuajbHOM TOUKH, MX HPOEKIHWH HA OCH CHUCTEMBbI KOOPAHMHAT.
CnoxeHue nepeMeIIeHnii 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBUKEHHE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUAIbHON TOYKH OT BPEMEHHU U UX
rpaduxu.

CBobomHOEe majzeHue. YCKOpeHHe CBOOOMHOTO majeHus. JIBkeHue Tena,
OpOLIEHHOI0 TMOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTH H
YCKOpPEHHUS MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBonnnentnoe  nBuwxkeHue. JIBrKeHME  MaTEpUAlIbHOM  TOYKH IO
OKPY)KHOCTU. YTJoBas M JiMHEWHass ckopoctTh. Ilepuon m yactoTa oOpalieHus.
LenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTeabHOE (TAHM€HUUAJIbHOE) U IMOJHOE
YCKOpPEHHUE MaTepUaIbHOU TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: CIHUIOMETD,
IBWKECHHE CHApsAOB, LIEMHbIC, IIECTEPCHYAThIE W PEMCHHBIE IEepeaaud,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopenb CUCTEMBI OTCUETA, WUIKOCTpPALUs KUHEMATHYECKUX XAPAaKTEPUCTUK
JIBKEHUSI.

CrniocoObl ucclieIoBaHUs ABUKEHHM.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TageHnue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue naBuxeHHs Tena, OPOIMIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hamnpagiienne cKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yrioBoil CKOPOCTH B PEYKTOPE.

CpaBHEeHUE MyTEW, TPACKTOPUN, CKOPOCTEN IBHKEHUS OJHOIO M TOrO K€
TE€Ja B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmuKym.

N3ydeHrne HEpaBHOMEPHOTO JBWKEHHUS C LEIbIO OMPENEICHUs MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenue YCKOPEHUS CBOOOTHOTO NaJICHUS (pexoMeHI0BaHO
HCIIOIb30BaHuE ITU(PPOBOI Ta00paTOpuN).

N3yuenue pABWKEHHs Tena, OpOIIEHHOro ropu3oHTaibHO. [IpoBepka
THUIIOTE3bl O MPSAMOW IPONOPLUOHAIBHOM 3aBUCUMOCTH MEXKIY JaJIbHOCTBIO
I10JIETA ¥ HAYAJIbHOM CKOPOCTBIO TEJA.

N3ydeHne IBHKEHUSA Tella IO OKPYKHOCTHM C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH NEpUOAa OOpAIEHUs] KOHHYECKOTO MAasTHHUKA
OT €ro IIapaMeTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3akoH HprotoHa. HMHepuumaneHble cuctemsl orcuera. [IpmHImn
oTHOocuTeNnbHOCTU ['anmunes. HemHepruanbHble cUCTEMBbl OTCUETa (OmMpeneneHue,
MIPUMEDPBI).

Macca tena. Cuna. [lpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hpr0TOHA [ MaTepUAIIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh T'PABUTALMOHHOM H
VHEPTHOMN MAaCCHI.

Cuna TsXecTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJHOrO MaJeHUs] OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpad@uyeckod IMHUPOTHL. JIBUXKEeHHE
HeOeCHBIX TeJl U UX CyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tema, nBumxymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHHUS CKOJBXKEHUS W CHJIA TPEHUS
nokost. Koadpduuuent tpenus. Cuia CONpOTUBICHHUS TNPU JBUKEHUU Tela B
AKUJKOCTU UJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHUS.

Hasnenue. ['mapocratnueckoe nasinenue. Cuiia Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBuXeHUs T€I B MHEPIUATIBHBIX U HEMHEPIUAIBHBIX CUCTEMAaX
oTcueTa.

[IprHIUIT OTHOCUTEIBHOCTH.

Kauyenne naByx HMIMHAPOB WM LIAPOB PA3HOW MAaCChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIbHO HEUHEPLHAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEH  NPWIOKEHHBIX K TEIy CHI C
IPOU3BEJICHUEM MAaCChl T€JIa HA €r0 YCKOPEHUE B MHEPLIMAIBHOM CHCTEME OTCUETA.

PaBeHCTBO CHII, BO3HUKAIOLIMX B PE3YJIBTATE B3aUMOICUCTBHUS TEI.

N3mepenne macc mo B3auMOAEHUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MA/ICHUN.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHHUS.

Yuenuueckuii sxcnepumenm, nadbopamopmusie padomul, RPAKMUKYM.

N3mepenue paBHOJEUCTBYIONIEH CHII MPU JIBHXKEHUU OpPYyCKa MO HAKIOHHOW
IIJIOCKOCTH.

[IpoBepka rumnoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBUYKEHUsS OpycKa 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MAcCCHI.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaiuu.

N3yueHnne ABUKEHUSI CUCTEMBI TeJl, CBS3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JErKuii OJIOK.

N3mepenue kordduiinenTa TpeHUs MO BEJIMYMHE YIJIOBOro KoddduimeHTta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBuxeHus Opycka MO HAKIOHHOW IMJIOCKOCTU C MEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3yuenue nBuxeHUs rpysa Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mea.

AbGcomtotHo TBEpAoe Teno. [locTymarenbHOe W BpallaTesIbHOE JBHXKCHHUE
TBEpAOro Tena. MOMEHT CHJIbBl OTHOCUTENIBHO OCH BpaiieHusa. Iliedo cuibl.
CrnoxeHue cuil, MPUIOKEHHBIX K TBEpIoMY Teny. LIeHTp TsbkecTu Tena.

VYcoBusi paBHOBECHUSI TBEPJIOTO Tea.

YcroituuBoe, HeyCTOMUMBOE, O€3pa3InyHOE paBHOBECHE.

TexHudecknue yCTpOHMCTBA W TEXHOJOTUYECKHE TMPOIECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, PeIIeTUaThIe KOHCTPYKIIHH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmuKym.

HccnenoBanne yclioBHII paBHOBECHS TBEPAOTO Tejla, HMEIOLIETO0 OCh
BpalICHUSI.

KoncTpynpoBaHue KpOHIITEHHOB U PaCcUCT CHJI YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TeJla, UMEIOUIETO MJIOIIAAb OMOPBHI.

Tema 4. 3akonwvl coxpanenus 6 MexaHuke.

Nmirynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepUaIbHBIX TOUEK. LIeHTp mMacc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema o IBH)KEHUH LIEHTpa Macc.

NMiynbe cUitbl 1 U3BMEHEHNE UMITYJIbCa Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE BUXKEHHE.

MomMmeHT umiynbca MaTepuaibHOM TOUku. [IpencraBienue o coxpaHeHUun
MOMEHTA UMITYJIbCAa B EHTPATbHBIX MOJISX.

PabGora cuiasl Ha MaloM W Ha KOHEYHOM IepeMerneHuu. [ padudeckoe
MpeICcTaBlIeHne PaOOTHI CHIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuajibHO TOuku. Teopema 00 M3MEHEHUU
KMHETHUYECKOW SHEPTUU MATEPUATBHON TOUYKHU.



[ToreHnmanbHble W HENOTEHLUMWAIbHbIC CUJbl. [lOTEeHIIManbHAs SHEPrus.
[loTeHumanbHass HEprust ynpyro ne@opmMupoBaHHOW MpykuHbl. [loTeHumanbHas
SHEprusa Tena B OJAHOPOJHOM TIpaBUTALMOHHOM moje. [loTeHimanbHas sHeprud
TeJa B TPABUTALIMOHHOM I10JI€ OAHOPOJHOTO Iiapa (BHYTpH W BHE Iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUUYECKAsT CKOPOCTb.

CBsi3p  paboOThl HEMOTEHIMATBHBIX CHJI C HU3MEHEHHEM MEXaHUYeCKOU
SHEPrUU CUCTEMBI TEJI. 3AKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymiu I UACATbHOM JKUIAKOCTM KakK CIIEICTBUE 3aKOHa
COXpPAaHEHUSI MEXaHUYECKOU SHEPTUMU.

TexHuueckue ycTpoNCTBA M TEXHOJOTMYECKUE MPOLIECCHI: IBUKEHUE PAKET,
BOJOMET, KOTMEpP, MPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE BUXKEHHUE.

N3Mepenmne MOUTHOCTH CHUITBL.

N3meneHue sHEpruu Tejia mpu COBEPIICHUU PaOOTHI.

B3anmMHble npeBpalleHns] KWHETUYECKON U MOTEHIUATIBHOW SHEPTUH TIPU
NEUCTBUM HA TEJIO CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPrur Ipu CBOOOIHOM NaJCHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, nPAKMUKYM.

N3mepenue nuMirysibca Tenaa no TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOENH SJICKTPOMOOWISE U MOIITHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITyJIbca P YIIPYTOM B3aHUMOJIECTBUU.

N3MepeHre KHHETUYECKOW SHEPTUM TeJla [0 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ PAOOTON CHUITBI
TPEHUSL.

Onpenenenne pabOTHI CHIIBI TPEHHS TPH JBIKCHHH Tella MO HAKIOHHOM
IJTIOCKOCTH.

Pa3nen 3. MoJiekyasipaasi pu3uka ¥ TepMOAMHAMHUKA.

Tema 1. OcHno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUl.

OcCHOBHbBIE TMOJOXKEHUSI MOJEKYIsipHO-KUHeTH4Yeckoi Teopuu (MKT), ux
ombITHOEe oOocHoBanme. Jluddys3us. bpoyHoBckoe aBMIKEHHE.  XapakTep
JNBW)KEHUS W B3aMMOJECHCTBUS 4YaCTHUL BellecTBa. Moaenu CTpOeHUs Tras3os,
KUJKOCTEH U TBEPABIX TeN U OOBACHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX



Mozeneli. Macca u pasmepsl MoJiekyl (atromoB). KonmuecTBo BelecTsa.
[Tocrosnnas ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e¢ uaMmepenus. [llkana
temneparyp Llenbcus.

Mogenbs uaeabHOTO ra3a B MOJICKYJISIPHO-KUHETUYECKON TEOPUHU: YACTHUIIBI
rasa JIBUKYTCS XaOTHUYECKH U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomtoTHas
temreparypa (mkana temneparyp KensBuna). 3akon JlanbTona. M3omponeccsl B
ujealbHOM Ta3e C T[IOCTOSHHBIM KOJHMYECTBOM BemiecTBa. ['paduueckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: H30TEpMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBJICHUEM U  CpeJHEH  KUHETHYECKOW  DHeprueu
MOCTYMATENHHOTO TEIUIOBOTO JIBMXKEHUS MOJIEKYJ HJICAIBHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UJICaTBLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeiHEeN
KMHETHYECKON dHEPTruei MOCTYMaTeIbHOTO TEIJIOBOTO ABMKEHHUSI €€ YaCTHII.

TexHudeckre yCTPOWCTBA W TEXHOJOTHYECKHUE TMPOIECCHl: TEPMOMETD,
O6apomeTp, MoxydeHrue HaHOMaTepPUaIOB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JIBH>KECHHS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us KuaKocTei.

Mopaens onbita TepHa.

[IpuTskeHre MoneKyl.

Mopenu KpucTayIM4ecKuX PemeToK.

HaGnronenue u ucciae10BaHue U30IMPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKkmukym.

HccnenoBanne mponecca YCTAaHOBIEHUS TEIUIOBOTO pAaBHOBECUS IIPHU
TEIUIO0OMEHE MEXTY TOPSIYei U XOJIOTHON BOJOM.

N3ydeHne H30TEPMHUUECKOrO IMpolecca (PeKOMEHIOBAHO MCIOJIb30BAaHUE
1 poBoit TabopaTopun).

N3yyenune n30X0pHOro mnpoiecca.

Nzydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunel.

Tepmonunamuueckass (T[[) cucrema. 3amaHue BHEIIHUX YCIOBHM ISt
TEPMOJIUHAMHAYECKONW CUCTEMBI. BHENIHNE U BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJAMHAMHUYECKON CHCTEMBI KaK CPEJHUE 3HAUYECHUS] BEIUYHMH, OMUCHIBAIOIIUX
€¢ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. (CaMOIPOM3BOJBHAS — PEIAKCALIMS
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wuaeampHOro ra3a B TEPMOJMHAMUKE — CHCTEMAa YPaBHEHMIA:
ypaBHeHHe MenaeneeBa—KiianeiipoHa U BbIpaX€HUE Uil BHYTPEHHEH DHEPTUH.
VYcnoBus TpUMEHMMOCTH 3TOM MOJIENN: HU3KAsl KOHIEHTpAUUsl 4acTHULl, BBICOKHE
TEMIIEpATypbl. BeipakeHUe 1Uisi BHYTPEHHEW SHEPTrUHA OJHOATOMHOTO HJIE€AIBHOIO
rasa.

KBa3zucratnyeckne u HECTATUYECKHUE TIPOLIECCHI.

OnemeHTapHas pabora B TepMoAMHAMUKe. Beruncinenue paboTsl o rpaduky
npolecca Ha pV-1uarpaMme.

Temonepenaya  kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepuieHust paborel. KonBekuus,
TEIJIONPOBOIHOCTb, U3TyUYEHHUE.

KomnuectBo Ttemnotel. TemnoeéMkocTh Tena. YaenapHas MW MOJSpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YaenpHas TeIioTa CropaHus
ToriuBa. Pacu€r KonuyecTBa TEIUOTH mnpu  Temonepenaye. llonartue 00
aanabaTHOM Ipoliecce.

IlepBeii1 3akOH TepMOAMHAMUKH. BHyTpeHHsss oHeprus. KosmuecTBo
TEIUIOTBI W paboTa Kak  Mepbl  HU3MEHEHUsT  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMUKHM JII PaBHOBECHBIX MPOLIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJUT
eAMHCTBeHHAas aguadara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJWMHAMUKHA JJIi  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Kiaysuyc). HeoGpaTuMocTh MpUPOTHBIX ITPOILIECCOB.

[TpuHumner nectBus TernoBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenue KIIJI. [{ukn Kapho.

DKOJIOTMYECKHE acCIEeKThl MCIOJAb30BAHMS TEIUIOBBIX ABurarenei. Temmosoe
3arpsAI3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHudyeckne yCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: XOJIOAUIIBHUK,
KOH/JMIIMOHEp, AMU3ENbHBIM W KapOlopaTOpHBIM JABHUraTesd, mHapoBas TypOuHa,
IIOJIyYEHNE CBEPXHU3KUX TEMIIEpaTyp, YTHIM3ALUsA «TEILIOBBIX» OTXOIOB C
MCIIOJIb30BaHUEM TETJIOBOTO HACOCA, YTUIIM3AIUS OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETJIOBOI» U 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

W3Menenue TemMnepaTypsl IpH aquadaTnyeckoM pacIliipeHHH.

Bo3nyminoe orauso.

CpaBHeHUE yACIbHBIX TEIJIOEMKOCTEH BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTUU.

HccnenoBanue annabaTHOro npouecca.

KomrnbroTepHble MOIENIH TETIOBBIX IBUTATEIIECH.

Yuenuueckuii sxcnepumenm, nadopamopusvie padomaol, npaKkmuKym.

N3mepenue ynenbHOU TEIIOEMKOCTH.

NccnenoBanne npouecca OCTBIBAaHUS BEIIECTBA.

HccnenoBanue annabaTHOro mporecca.

N3ydyeHne B3aMMOCBSI3M DHEPrUUA MEXKMOJICKYJSIPHOTO B3aUMOJCUCTBUS U
TEMIEPaTypbl KUTIEHUS )KUJKOCTEH.

Tema 3. Aepezamnuvie cocmoanusn eeujecmea. Pazosvie nepexoowvl.

[TapooOpazoBanne u koHAeHcauus. lcmapeHue u KumeHue. YjenbHas
TEIUIOTa NapooOpa30BaAHMS.

HacepilieHnble ©  HeHachllleHHble mapbl. KadecTBeHHass 3aBUCHUMOCTH
IJIOTHOCTH M JABJICHUSI HACBIIMIEHHOrO Mapa OT TEMIIEPATYpPhl, X HE3aBUCUMOCTD
0T 00BEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIePaTyphbl KUMIEHUS OT JTaBJICHUS
B JKUJIKOCTH.

BrnaxxHocth Bo3ayxa. AGCONIOTHASE K OTHOCUTEIbHAS BIAKHOCTb.

Tsepnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctauioB. [lnaBneHne W KpucTtamuzauus. YeJbHas TEIUIOTa IUIABICHUS.
CyO6numarus.

Hedopmanuu tBEpaoro tena. Pactsokenue u cxatue. Cnur. Moayns FOwnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacuupeHue XUAKOCTEH U TBEPABIX T, 00bEMHOE M JIMHEHHOE
pacirpenrie. AHTAQpMOHHU3M TEIUTOBBIX KOJIEOaHUHM YacTHIl BEIIECTBA KaK MPUYNHA
TEIJIOBOTO PaCIIUPEHUS TeJl (Ha KAYECTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprun B a30BBIX MTEPEX0IaX.

VYpaBHeHUE TETIOBOTO OanaHca.

[ToBepxHoctHOe HaTskeHHE. K03 (GUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusle siBnenus. J[aBineHue noa UCKPUBICHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL:  KUIAKUE
KPHCTAJUIbl, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpauuu.

TernmoBoe pacmmpeHue.

CBoiicTBa HAaCHIIIEHHBIX MAPOB.

Kunenune. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBITHL C MBUIBHBIMU TJICHKAMH.

CwmauuBanue.



Kanunnspusle sBiaeHus.

Mojiennn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEeHUs BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MUIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner nedopmanuii.

HaGmonenue manbix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKkmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mmepenne yaeapHON TEIIOTHI MJIaBIEHUS JIbJA.

N3ydeHne cBOMCTB HACHIIIIEHHBIX MMAPOB.

N3mepenue abCoMOTHOM BIAXKHOCTH BO3JyXa U OIIEHKAa MaccChl apoB B
MIOMEIIICHUHU.

N3mepenue korpduiirieHTa MOBEPXHOCTHOTO HATSXKCHHUS.

N3mepenune monyns FOwnra.

UccnenoBanne 3aBUCUMOCTH  AedopMalMK  PE3WHOBOTO  o0Opasiia  oT
MPUI0KEHHOW K HEMY CHJIBI.

Pasnen 4. DiiekTpoauHaAMHKA.

Tema 1. Dnekmpuueckoe noe.

DnekTpu3auusl Tel U €€ MPOSBICHMS. ODJeKTpuueckuid 3apsa. JBa Buna
ANEKTPUYECKUX 3apsAaoB. [IpOBOOHWKH, OUANEKTPUKHM U  IOJYNPOBOJHUKH.
DNEeMEHTApHBIA DJJIEKTPUYECKHIM 3apsi. 3aKOH COXPAaHEHUsS SIJIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apsiaoB. Toueunsie 3apsapl. 3akoH KyroHa.

Onektpuueckoe nojie. Ero neiictBue Ha 3lIEKTPUUYECKHUE 3apsiJIbl.

HamnpspbkéaHocts  amekTpudeckoro  mons.  IIpoOueiii  3apsn.  Jluauum
HAIPSKEHHOCTHU JIEKTPUUECKOTro NoJisi. OqHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHUMaNnbHOCTh 3JIEKTPOCTATHYECKOTO TMOJsA. Pa3HOCTP NMOTEHUUMAIOB U
HanpsbkeHue. lloTeHnuanbHas »HeEprus 3apsiga B DJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuunan sneKkTpocTaTuYecKoro nojs. CBsA3b HAMPSKEHHOCTU MOJS U Pa3HOCTU
MOTEHIMAIOB JJI1 DJIEKTPOCTaTUYECKOro Tmoysl (Kak OJHOPOJHOrO, Tak U
HEOJIHOPOHOTO).

[IpyrHIMI Cynepno3uLMKU IIEKTPUIECKUX MOJIEH.

[lone Toueunoro 3apsina. Ilone paBHOMepHO 3apspkeHHOUM cdepol. [lone
PAaBHOMEpPHO 3apsbKeHHOro mo oO0weMy mapa. llosme paBHOMEpHO 3apsyKeHHOM
OCCKOHEYHON TUIOCKOCTH. KapTWUHBI JWMHWUN HANpPSOKCHHOCTH JTHX TIOJCH U
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOJTHHKH B DIEKTPOCTATUYECKOM IT0OJIE. Y CIIOBHE PABHOBECHUS 3aPsI10B.

JnaneKTpuku B AIEKTPOCTATUYECKOM ToJIe. JnanexTpuyeckas
MPOHUIIAEMOCTh BEILIECTBA.



Kongencarop. D1eKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coequHEHUE KOHAEHCATOPOB. [locaenoBaTenbHOe COEIMHEHNE
KOHJICHCATOPOB.

DHEPrus 3apsHKEHHOr0 KOHJIEHCATOpa.

JIBrKeHue 3apssKEHHOM YaCTULBI B OTHOPOJHOM JJIEKTPUYECKOM IOJIE.

TexHuyeckue yCTPOMCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: BJIEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE AJIEKTPONpUOOpOB,
KOHJIEHCAaTOPhI, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TOJIE JBYX 3apsIKEHHBIX IJTACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOHUKH B 3JEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YcTpolicTBO U AEHCTBUE KOHAEHCATOPA MOCTOSIHHONW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJIEKTPOCMKOCTH IIJIOCKOTO KOHAEHCATOopa OT IUIOLIAIH
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSyKEHHOTO KOHAEHCATopa.

3apsiika U pa3psjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopusie padomael, npaKmuKym.

OueHka cui B3aMMOJECICTBUS 3apSyKEHHBIX TEI.

HaGmronenne npeBpailieHust SHEPTUH 3apsKEHHOTO KOHACHCATOpa B SHEPTHUIO
U3JIyYEHUS] CBETOINOAA.

N3ydeHne npoTekaHusi TOKA B LIENU, COAEpKALIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HaTIpsHKEHUS) npu
MOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsna KOHICHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmosHublil I1eKMPUUECKUil MOK.

Cuina toka. IlocTossHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSSHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsxenne U u DJ1C £ .

3axkon OMa JiJ1s yJacTKa IeTH.

DIEeKTpUUECKOoe COITPOTHUBIICHUE. 3aBUCHUMOCTD CONPOTHUBIICHUS
OJHOPOJHOTO MPOBOJAHUKA OT €ro JUIMHBI W IUIONIAANA IONEPEYHOr0 CEYECHHS.
Y nenbHO€ CONPOTUBIIEHHUE BEIIECTBA.

[TocnenoBaTtenpHOE, MapaieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHUKOB.
Pacuer pa3zBeTBiaCHHBIX 3nekTpuueckux ueneu. [Ipasuna Kupxroda.



Pabota anexrpuueckoro Toka. 3akon Jxoyns—JIenna.

MONTHOCTh 3JIEKTPUYECKOrOo TOKa. TemioBas MOIIHOCTh, BblAesieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBICHHUE HCTOYHMKA TOKa. 3akoH Oma ais
MOJIHOM  (3aMKHYTOM) 2JICKTPUYECKOW IeNu. MOIIHOCTh MCTOYHHUKA TOKA.
Kopotkoe 3ambikanue.

Konnencatop B 1ienu mOCTOSSHHOTO TOKA.

TexHuyecKkue YCTpOHMCTBA U TEXHOJOIMYECKUE IIPOLECCHl: aMIIEpPMETD,
BOJITMETP, PEOCTAT, CYCTUUK IIECKTPUUCCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA OT HAMPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAKQJIMBAHUS U CBETOIMO/IA.

3aBUCUMOCTH COMPOTUBIICHUS MWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOIA TN TTOTIEPEYHOTO CeUSHUs U MaTepuaa.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMTPOTHUBJICHUS MPU MOCTOSHHOM
HaIPSKEHUU.

[Tpsimoe u3mepenue DJIC. KopoTkoe 3amMbIKaHN€E TaIbBAHUYECKOTO AJIEMEHTA
U OLICHKAa BHYTPEHHETO COMPOTUBIIEHUS.

Cnioco0sI coemMHEeHUsT UCTOYHUKOB Toka, DJIC Gatapei.

NccnenoBanne pazHOCTH NMOTEHUMAIOB MEXIY IMOJKOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

HccnenoBanre cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue ynenbHOro COnpoOTUBRIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCHMOCTA CHJIbI TOKa OT HAIpSKEHUS Uil JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHyTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC rajibBaHHMYECKOTO 3JIEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pazHOCTH MOTEHIMAIOB MEXIY IMOJIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJE3HOM MOIIHOCTH UCTOUYHHKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku 6 pa3iuuHvlx cpeoax.

DOneKkTpuyeckass MPOBOJUMOCTb  PAa3JIMYHBIX  BEHIECTB.  DJEKTPOHHAas
MIPOBOJIMMOCTh TBEPJbIX METAILIOB. 3aBUCUMOCTh COITPOTUBJICHUSI METAIIIOB OT
temneparypsl. CBEpXIPOBOAUMOCTb.



DJIIEKTPUYECKU TOK B BaKkyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[lonynpoBoaHUKH. CobOcTBeHHas " IIPUMECHAs IIPOBOJIMMOCTH
MOJIynpoBOJHUKOB. CBolicTBa p—N-niepexoza. [lomynpoBoaHHKOBBIE TPUOOPHI.

ONEKTPUYECKUUA TOK B DJIEKTPOJUTAX. DNEKTPOJIUTHYECKAS IUCCOLHALIMS.
DnekTponus. 3akoHbl Papaaes AJisl JIEKTPOIU3A.

DIIEKTpUYECKUd TOK B ra3zax. CaMOCTOATEIbHBIA W HECAMOCTOSTEIbHBIN
pas3psa. PasnuyHbie TUIIBI CAMOCTOATENBHOTO paspsaa. MoiHus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: Tra3zopaspsaHble
JaMIIbl, AJIEKTPOHHO-JydyeBasi TpyOKa, MOIYIPOBOJHUKOBBIE NPHUOOPHI: IHOJ,
TPaH3UCTOp, (OTONMOA, CBETOJAMOM, TaldbBaHUKA, padUHUpPOBAHUE  MEMH,
BBIIUIaBKa aJTFOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTh CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

3akoHbl anekTpoausa dapanes.

HckpoBoii pa3psl 1 MPOBOJAUMOCTb BO3AyXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSASI TPOBOAUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

HaGmronenue snekrposnusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOI'O HOHA.

UccnenoBaHne  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TEMIIEPATYPBHI.

CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

DOU3NYEeCKUH MPAKTUKYM.

CniocoObl n3MepeHust PU3NYECKUX BEIIMYUH C HCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTENIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEITUYHH.
OueHka rpaHul] HOTPEITHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, MCCICAOBAHUM  3aBUCUMOCTEMN
¢u3nuecknx BENWYMH, TPOBEPKAa MPEITIOKEHHBIX THUNOTe3 (BBIOOp M3 padorT,
ONMCAaHHBIX B  TEMATHYECKUX  paszaenax «YUYEHUYECKHU  SKCIIEPUMEHT,
nabopaTopHbIE padOTHI, TPAKTHKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yroyonennoro ypoBHs B 10  kimacce
OCYIIECTBIISIETCSI C YUYETOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBSA3€H C KypcamH
MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpa i U TEXHOJIOTHH.

Meosicnpeomemnole nonamus, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYYHO20
no3HaHuA: ABICHUE, HAYYHBIM (aKT, Tunoresa, puznyeckas BeJIMUMHA, 3aKOH,



Teopus, HaOIIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTY U3MEPEHUHN, UBMEPUTETBHBIE TPUOOPHI, ITUppOBas 1adopaTopusi.

Mamemamuka: penieHUe CHCTeMbl YypaBHeHUW. JIuHelHas QyHKUu,
napabona, runepoosa, ux rpapuku U cBoiicTBa. TpuroHoMmerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl ¥ MX TPOEKIIMU HA OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBH)XKEHHE B KUBOW mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYKAloIIeH cpessbl,
yTUIU3aluss OMOOPraHMYECKOro TOIJIMBA I BBIPAOOTKH  «TEIIOBOM» H
AIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSKEHUE U KaNWLISPHBIC SIBICHUS B IPUPOJIE,
AIIEKTPUYECKHE SIBJICHUS B AKUBOU MpUpoIE.

Xumusa: DUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE ATOMOB U MOJIEKYI,
MOJIb BEIlleCTBAa, MOJISIpHAsh Macca, MOJIYyYEeHHE HaHOMAaTepHasioB, TEIUIOBbIE
CBOICTBa TBEPABIX TeJ, KUIKOCTEH M Ta30B, )KUJKUE KPUCTAILIBI, dJIEKTPUUYECKUE
CBOICTBa METAJJIOB, AJIEKTPOJIUTUYECKAS] TUCCOIMAIINS, TaIbBaHUKA, dJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JIBWKEHUN C MCIOJIB30BAHUEM MEXAHU3MOB,
y4€T CYXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTaTUYECKHUE KOHCTPYKIIUH
(KpOHILTENH, pemeryarble KOHCTPYKLUHU), MCIOJb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TE€XHHUKE (TMPOCKOI, BOJOMET U JPYIrH€), JABUraTellb BHYTPEHHETO
CropaHus, napoBasi TypOMHa, OBITOBOW XOJOAWUIBHUK, KOHIAULMOHEP, TEXHOJIOTUU
HOJYyYeHUs] COBPEMEHHBIX MaTepUaioB, B TOM YMCJIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHUECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONPUOOpPOB,
ra3opaspsAHble JIaMIIbl, TOJIYIIPOBOIHUKOBbIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. DieKTpoaAnHAMHUKA.

Tema 4. Macnummnoe none.

B3aumonenicTBue MNOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bektop MarHuTHOM wuHAYKUMH. [IpuHIMI cyneprnosuunun
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW MHAYKIIUY.

MarauTHoe 1oJie TPOBOJHUKA C TOKOM (MPSAMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cunia Amnepa, e€ HanpaBJIeHUE U MOYJIb.

Cuna Jlopeniia, e¢ HampaBjiAeHUE U MOJYJb. JIBUKEHHE 3apsKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM moJjie. Pa6oTa cumbl Jlopennia.

MarunurtHoe 1nose B BemecTBe. DeppoMarHeTuky, napa- u THaMarHeTHKH.



TexHuyeckue YCTpOﬁCTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: TIPUMCHCHHC

MOCTOSTHHBIX MAarHMuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMM ~ MArHUTHOTO  MOJS  MOJOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKIHMU TOJISL JJIMHHOTO MPSMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIIa Ha MOHBI JJIEKTPOJIUTA.

HaGmonenne nBrXeHuUs MydyKa dJIEKTPOHOB B MATHUTHOM TIOJIE.

[MpuHnun el CTBUS 3JIEKTPOU3MEPUTETBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

HccnenoBanre MarHuTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB heppOMarHETHKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHIIBI TOKA.

Ornpenenenne MarHuTHOM MHIYKIIMM HA OCHOBE U3MEPEHHUS CUIIbI AMIIEpA.

Tema 5. dnekmpomazHumnas UHOYKYUA.

SIBiieHne  2JIEKTpOMarHUTHOM MHAYKIMH. [lOoTOK BekTOpa MAarHUTHOU
uHaykiuu. OJC uHAyKIMU. 3akoH SJEKTpOMarHuTHoW uHAyKuuu Dapajes.
Buxpeoe anekrpuueckoe nosue. Toku Pyko.

OJC wHAyKUMHU B MNPOBOJHUKE, ABUKYIIEMCA B OJHOPOJHOM MarHUTHOM
noJe.

[IpaBuiio Jlenua.

NunyktuBHOCTh. KaTylika HMHIYKTUBHOCTH B IE€MU IOCTOSSHHOTO TOKAa.
SABnenue camounaykuuu. J/JC caMOMHAYKINH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: WUHAYKIIMOHHAA
MeYb, COJICHOU], 3al[UTa OT AIEKTPU3ALMH TEJ MPU ABUKEHUH B MArHUTHOM TOJIE
3emuiu.

Jemoncmpauuu.

HabGnronenne siBieHus SIEKTPOMAarHUTHON WHYKITUH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKUMH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



IIpasuno Jlenna.

[Tanenne MarauTa B aTIOMUHUEBOU (MEIHOM) TpyOe.

SIBrieHNE CAaMOMHIYKIIUU.

NccnenoBanne 3aBucumoctd D/1C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CHUJIbI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, navopamopnuie padomaut, nPAKMUKYM.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHTYKIUU.

Onpenenenne MHAYKIIMUA BUXPEBOTO MArHUTHOTO MOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIUU.

COopka MoJIeTu JIEKTPOMArHUTHOTO TeHepaTopa.

Pasnen 5. KoneOaHusi U BOJIHBI.

Tema 1. Mexanuueckue Koneboanus.

Konebarennuasa cucrema. CBoOOHBIE KOJIEOQHUS.

lMapmonundeckue kosiebanus. KuHematnueckoe M JUHAMHYECKOE OIMCAHUE.
DHEPreTUYecKoe ONHUCaHUEe (3aKOH COXPAHEHUs] MEXaHWYECKOM sHepruu). BeiBosa
JTMHAMHYECKOTO OIMUCAHMS TAPMOHMYECKUX KOJIEOaHUM U3 MX SHEPreTUYECKOro U
KMHEMATUYECKOTO OMMCAHUS.

Amvmutyna u (daza koneOanuid. CBA3b aMIUTUTYABI KOJIGOAHWM HCXOHOMN
BEJIMYMHBI C aMIUTUTYaMU KoJieOaHUii €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u dyactora koneOanuid. Ilepwmom ManbIX CBOOOMHBIX KoJIeOAHHI
MaTeMaTU4YeCcKoro MmasTtHuka. llepuoa cBOOOAHBIX KOJIEOAHUN MPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxatonux konebanusx. BeiHyKIeHHbIe KoeOanus. Pe3onanc.
Pezonancnas kpuBas. BrusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KpPHUBOW.
ABTOKOJICOaHMS.

TexHuueckne yCTpOWCTBa W TEXHOJOTHMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpauuu.

3anuch KoaeOaTeNbHOTO JBUKEHUS.

HaGmronenre He3aBUCMMOCTH TEPUOIa MaJIbIX KOJIeOaHUW Tpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaromux KoieOaHui U 3aBUCUMOCTH MEPHO/Ia CBOOOTHBIX
KOJI€OaHHI OT COMTPOTHBIICHHSI.

HccnenoBanne xoynebaHWi Tpy3a HA MACCHBHOM TPYXKHHE C IICNBIO
dbopMupoBaHUS TIPEICTaBICHUN 00 WeaTHHOU MOJIETH MPYKUHHOTO MAasITHHKA.

3aKOH COXpaHEHHUsI SDHEPTUU MPU KOJEOAHUIX Tpy3a Ha MPYKUHE.

NccnenoBanrie BhIHYKICHHBIX KOJIEOAHUI.

Habnronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomaoi, nPAKMUKYM.



N3mepenue mnepuona CBOOOJIHBIX KOJEOAHWHW HUTSHOTO U MNPYXKHUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0O/€ KOJIeOaHUI Ha YIIPYTroM MOJIBECE.

N3ydenne nBMKEHUS HUTSIHOTO MasiTHUKA.

[IpeoGpa3zoBanue S3HEPTUU B IPY>KMHHOM MasITHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOMUX KOJIeOaHUH.

HccnenoBanue BbIHYKICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummusle KoJ1edOaAHUA.

Konebarenbhbiii koHTYp. CBOOOJHBIE 3JEKTPOMATHUTHBIE KOJIeOAaHUS B
uaealbHOM KoJsiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIMTYZAbI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAON CUJIbI TOKA B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHHUs SHEPTUU B UCATBHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromume 3IEKTPOMArHUTHBIE Kosie0aHus. BrinyxeHHbIe
AJIEKTPOMArHUTHbIE KOJIeOaHusl.

[lepemenHbiii TOK. MOIIHOCT, MEPEMEHHOIO TOKa. AMIUIMTYJHOE U
JEUCTBYIOIIEE 3HAYCHHE CHJIbI TOKA W HANpsDKEHHs NpU  pa3iudHou ¢dopme
3aBUCUMOCTH ITIEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouianbHbI NEepeMeHHbI TOK. Pe3ucTop, KOHAEHCATOp M KaTylika
MHIYKTUBHOCTH B LIETIH CHHYCOWJAJIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsikeHU .

Wneanbusiii  Tpancopmatop. IlpoumsBonctBo, mepemada u morpedliieHHe
ANEKTPUUYECKOU SHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE JIIEKTpo3Hepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HU.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: JICKTPUUYECKUAMN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUU AJIEKTponepeaay.

Jemoncmpauuu.

CB0OOHBIC 2JICKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTH YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT HHAYKTUBHOCTA U €MKOCTH
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHU.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mopeinp JIeKTpOMarHuTHOTO TeHepaTopa.

BoiHyXeHHbIE CHHYCOUAAIbHBIE KOJIEOAHUSI.

Pe3ucTop, karymka MHIYKTUBHOCTH M KOHIEHCATOpP B LIENHM NEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIMHEHMHM PE3UCTOpa, KAaTyIIKH
WHYKTUBHOCTHU U KOHJEHCATOPA.

VYerpoilcTBO M IpUHIKUIT AeHCTBUS TpaHCchopMaTopa.



Mopenb TMHUM 3IEKTPOIepeaayH.

Yuenuueckuii 3xcnepumenm, nabopamopmusie padomul, RPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccnenoBanne nepeMEHHOrO TOKa 4Yepe3 IOCIEJ0BATENIbHO COEIUHCHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 37eKTpOMarHuTHOTO pe30HaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMpPOMAZHUMHbBLE 80JIHDL.

MexaHnnueckue BOJIHBI, YCIOBUS WX pacrnpocTpaHeHus. [lomepeunsie u
IpOJIoJIbHBIE BOMHBL. [lepuos, CKOpOCTH pachpoCTpaHEHUs U JJIMHA BOJHBI.
CBoiicTBa MEXaHUUYECKUX BOJIH: OTpPa)XKEHUE, MPEIOMIICHUE, HUHTepPEepeHIUs U
nudpakius.

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

[IIymoBoe 3arps3HEHUE OKPYKAIOUIEH CPEeIbl.

DNEeKTPOMArHUTHBIC BOJIHBL. Y CIIOBHS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTamus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CoiicTBa  DJICKTPOMArHUTHBIX  BOJH:  OTpPa)X€HUE,  MPEIOMIICHHE,
noJisipu3anus, HHTepPepeHIrs u TudpaKius.

[IIkana 31eKTPOMarHUTHBIX BOJH. [I[puMeHEHnEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M MMPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paaIuonprueMHUK, TeIeBU30p, aHTeHHa, Tenegon, CBU-nieup,
yJIbTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JIJTUHBI BOJTHBI OT YaCTOTHI KOJICOAHMIA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHin 1 TuPpakiiuy MEXaHUISCKUX BOJIH.

AKYyCTUUYECKHN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBSI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0U 1
94acTOTOM KoJeOaHUH.

UccnenoBanre  CBOMCTB ~ 3JIEKTPOMAarHUTHBIX  BOJH: OTpa)kKeHue,
MpeIOMJICHHE, TTOspu3aIus, U paKims, HTepPepeHIns.

O6Hapy:xeHune HHHPaAKPACHOTO U YAbTPa(HOIETOBOIO U3ITYyUEHHUIA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul, RPAKMUKYM.



N3y4enue nmapamerpoB 3BYKOBOM BOJIHBL.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonHelHOE paclpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyu csera.
To4euyHbIli UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI oTpaxxeHusi cBeta. [locTpoenue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIN MoKa3zaTeab npeaomiaeHus. [IocTOSTHCTBO YacTOThI
CBETa W COOTHOIIECHUE MJIMH BOJH MpPH MEPEXOJAE MOHOXPOMATHYECKOTO CBETa
4yepe3 rpaHully paszielia IByX ONTUYECKUX CPEL.

Xon nyudedr B mpusme. Jucnepcust cBeta. CioXHBIM cocTtaB 0enoro cpera.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. IIpeaenbHblid yroyl MOJHOrO BHYTPEHHETO
OTpPaKEHUS.

CobOuparome u pacceuBarouige JuH3bl. ToHkas JnuH3a. DoKycHOe
paccTosiHUE M ONTHYEeCKass CWia TOHKOW JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHUSI TOHKOM c(epuuecKkoil JIMH3BI OT €¢ TeOMETPUU W OTHOCHUTEIHHOTO
NOKa3aTeNs IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BI. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

Xop Jny4a, MPOMIEANIETO JMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudeckoi ocu. IlocTpoeHne wu300pakKeHH TOYKHM W OTpe3ka NPsSIMON B
coOMparoUUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromias cnocoOHOCTh. ['1a3 kak onTuyeckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. WuTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAaKCHMYMOB W MHUHMMYMOB B HWHTEp(EpPEHIIMOHHON
KapTUHE OT JByX KOT€PEHTHBIX HCTOYHMKOB. Ilpumeps kiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. udpakuuoHHas pemeTka. YCIOBHE HaOIIOACHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM NaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIMOHHYIO PEIICTKY.

[Tonspuzanms ceera.

TexHnueckne YCTpOWCTBA W TEXHOJOTMYECKHE IMPOLECChl: OYKH, JyIa,
nepuckon, QoroanmapaT, MHKPOCKOI, MPOSKIIMOHHBIN ammapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, MTU(PpaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAXKEHHUS CBETA.



NccnenoBanne npenomMiaeHus CBETa.

HaGmronenre noiaHoro BHyTPEHHEr0 OTpaxkeHus. Moienb CBETOBO1a.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4YeEpe3  IUIOCKONAPAJUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB M300paK€HUM B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

HaGmonenue narepdepeHiu cBeTa.

HaGmronenre BETOB TOHKUX IJICHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoOHHON PEHICTKH.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmionenue nucnepcuu cBera.

Ha6monenue nonsipusanuu cBeTa.

[IprMmeHeHune noasPpOrI0B 111 U3YUEHUSI MEXaHUYECKUX HAMPSHKEHUM.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

N3mepenue nokazarens NpeJoMIIeHUs CTEKIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSIHUS OT BellecTBa (Ha
NpUMeEpe KUIKUX JIMH3).

N3mepenue hoKyCcHOTO paccTOSIHUS PACCEUBAIOIINX JIMH3.

[Tony4yenue nzoOpakeHUs: B CUCTEME U3 TJIOCKOTO 3€pKajia U JUH3bI.

[Tonyyenue n300paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€IECKOMMYECKUX CUCTEM.

Hab6monenne nudpakuuu, uHTephepeHIIuu U MOISTpU3alliy CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuenue naTepdepeHnnm 1a3epHOro U3TyUYeHUS Ha JIBYX IIETIAX.

Ha6monenne nucnepcum.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qiuHbl CBETOBOW BOJIHBL.

[Tony4yenue crekTpa U3Iy4eHHUS CBETOAMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELICTKH.

Pa3nen 6. OcHOBBI cieMAJIbHON TEOPUH OTHOCUTEIbHOCTH.

['pannubl  OPUMEHMMOCTHM  KIIACCMYECKOM  MeXaHuku.  IloctymnaTel
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBain. lIpeoOpa3zoBanusi  JlopeHna.
VYcnoBue npuynHHOCTA. OTHOCUTENBHOCTH OJAHOBPEMEHHOCTU. 3aMeJICHHE
BPEMEHHU U COKPALICHUE JJIUHBI.

DHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsA3bp MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YAaCTULBI. DHEPTUS
ITOKOSI.



TexHu4eckne yCTpOMCTBA U TEXHOJOTHUYECKUE MPOIECCHI: CIIyTHUKOBBIC
MPUEMHUKH, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

YyeHnyeckuit HKCIeprUMEHT, JIabopaTOpHbIE PaOOThI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa U DHEPTUU  PEISITUBUCTCKUX  dYacTull (10
doTorpadusm TpeKoB 3apsSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapuo-6onnoeoii oyaausm.

PaBHOBecHOE TerioBOE M3NydYeHHUE (M3JTydeHUE aOCOJIFOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®DOoTOHBI. DHEPrus U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexra. YpaBHEeHUE
OiinmreitHa 11t potodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenue cBeta (B UYacTHOCTH, [JIaBJICHHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0 U aOCOJIOTHO OTpakarollyro moBepxHocTh). OmbiTel 1. H.
JleOenena.

BonnoBbie cBolicTBa yactul. Bonubl ne bpoins. [{nvna BonHbl Ae bpoiis u
pasMmepsl oOJlacTH JIOKAIHM3alMKM  JBWKYyIIeHcs dactuiibl.  KopmyckynspHo-
BOJIHOBOM ayanu3Mm. Jludpakius 3J1eKTPOHOB Ha KpUCTaJIIaX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHUS HEONpeIeICHHOCTEN
I'eiizenbepra.

TexHuueckre yCTpPOHWCTBA M TEXHOJOTHYECKHE MPOLIECCH: CIEKTPOMETP,
dotornemenT, GOTOJATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oartapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(peKT Ha YyCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHET0 GoTtodddekTa.

HccnenoBanre  3aBUCUMOCTH  COMPOTHUBIICHHS  MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroguon.

Conneunas Oartapest.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomel, npaKmuKym.

HccnenoBanue GpotopesncTopa.

N3mepenne nocrossaHoM [lmanka Ha ocHOBe nccnenoBanus pororddekra.

UccnenoBanre 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUO] OT HAIIPSIKEHUS.

Tema 2. Qusuxa amoma.

OnbITel MO HCCIENOBAHUIO CTpOoeHUsi aroMa. llmaHerapHas mojaenb aroma
Pezepdopna.

[Toctynarsl bopa. U3nyuenue u nornoienre (GOTOHOB MpH MEpPEXojie aToma
C OHOTO YPOBHSI SHEPIUU HA APYTOi.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYXIEHHOE U3JydeHue cBerta. Jlazep.

TexHu4yecKrne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: CIIEKTPATbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pesepdopaa.

HaGmonenne nuHedyaThiX CIIEKTPOB.

Y CTpOCTBO U AEHUCTBHE CUETUNKA HOHU3UPYIOIIHNX YACTHIL.

OnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

HaGmonenue nuHeyaToro cnekrpa.

UccnenoBanue crnekTpa pa3peke€HHOTO0 aTOMAapHOTO BOAOPOJa U U3MEpPEHUE
nocTtostHHOM PunGepra.

Tema 3. Quzuka amomnozo A0pa u I1eMeHmMAaApPHBIX YACHIUY,.

Hyxknonnas Monens sapa I'eitzenOepra—Banenko. 3apsa siapa. MaccoBoe
yucno sijapa. M30Tonsl.

PannoakTuBHOCTB. Anbda-pacnan. DNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnaj. ['amMa-u3nydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaauoakTUBHBIE H30TONBI B MPHPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YeHHs. BiusHME pagMoOaKTUBHOCTH Ha KUBbBIC
opranu3Mebl. EcrectBenHsiii Gpon nznyuenus. Jozumerpus.

DHeprusi CBs3M HYKJIOHOB B sjipe. SlnepHbie cuibl. Jledekt Macchl siapa.

Snepubie peakuuu. [enenue u cuntes saep. AnepHsie peaktopsl. [IpodaeMsr
YIOPABISIEMOIO0 TEPMOSIAEPHOTO CHUHTE3a. OKOJOTMYECKHE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPIETUKH.

Metozasl perucTpauuy U UCCIAEAOBAHUS JIIEMEHTAPHBIX YACTHLI.

dyHAaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JIENTOHBI.
IIpencraBnenne o CranaapTHOi Mojenu. KBapk-rirooHHast MOJEb aIpOHOB.

®usuka 3a npeaenamu CTaHIapTHOM Mojenu. TEMHas MaTtepus M TEMHas
JHEprus.

EnuncTBO hr3mveckoit KapTUHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: T03UMETP, KaMmepa
Bunbcona, siaepHBIl  peakTop, TEPMOSAECPHBIN peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomel, npaKmuKym.

HccnenoBanne TpekoB 9acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOJIB30BAaHUEM JO3UMETPA.

N3yuenue nornoieHus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nen 8. DyieMeHTBHI aCTPOHOMUM U ACTPOPUBUKI.



DTtansl pa3BUTHS ACTpOHOMUU. [IpuKiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHUS MPUPOIBI
KOCMHYECKUX 00BEKTOB.

MeTtonbpl aCTpOHOMHUYECKHX ucchenoBaHUd. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAJANOTENIECKOIbI, BHEATMOC(HEpHAsT aCTPOHOMHUS.

Bun 3B&3aHoro neba. Co3Be3ausi, sIpKUE 3BE3JIbI, IUIAHETHI, UX BHIANMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHast akTUBHOCTb. McTounuk sHeprum ConHuA U 3BE3J.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKU. J[narpaMma «CreKTpaIbHbIA Kilacc —
CBETUMOCTB». 3BE€3/lbl TJABHOW MOCJIE€I0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOW IMOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOeHHE
3B¢31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu CoJiHIa U
3BE€3/. JTaNnbl )KU3HU 3BE3/1.

Muieunbiii ITyTe — Hama ['amaxktuka. [lonoxkenwe u nuxenue ComHia B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. UEpHBIE JIBIPBI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopust bosbiioro B3peiBa. PEIMKTOBOE U3ITyYEHHUE.

MacmrabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepemiennbie mpo6iemMbl aCTPOHOMUM.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKCHHBIM TJ1a30M C HCHOJIb30BAHHEM
KOMIIBIOTEPHBIX MPUIOKEHUN ISl OTpEIeICHUS TOJIOKEHHST HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJYyIIApHUS U SIPKUE
3BE3/bI.

HaGmonenuss B Teneckon JlyHBI, IIaHeT, TYyMaHHOCTEH U 3BE3IIHBIX
CKOIIJICHUH.

Du3rYeCKU MPAKTHKYM.

CnocoObl n3MepeHnuss GU3NYECKUX BETUYHH C MCIOJIB30BAHHEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB W KOMITBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEpPEHUN (HU3MYECKUX BEITUYNH.
OueHka rpaHul] HOTPENTHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, MCCICAOBAHUM  3aBUCUMOCTEMN
¢u3nuecknx BENWYMH, TPOBEPKA NPEITIOKEHHBIX THIOTe3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  paszaenax «YUYEHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe padOTHI, TPAKTHKYM).

0O0o0maomee MOBTOPEHUE.



O6o00uieHne U cucTemMaTu3anusl COAEpKaHus pa3fesoB Kypca «MexaHukay,
«MonexynspHas Qu3nKa U TEPMOJUHAMUKAY, «DJIEKTpoaAuHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CIELUAIBHOM TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBasA
puznkay, « 31€MEHThl ACTPOHOMUU U aCTPOPUIUKI.

Ponr ¢u3ukm u  acTpoHOMHUHM B HDKOHOMHUYECKOM, TEXHOJOTHMYECKOH,
COLIMAJILHOM M 3TUYECKOHN cepax NesTeIbHOCTH YelIO0BEKa, pojib U MECTO (PU3UKU
U aCTPOHOMMM B COBPEMEHHOW HAyYHOW KapTHHE MUpa, 3HAUCHUE OIKUCATEIbHOU,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOW W  NPOrHOCTUYECKOM  (yHKUUU
(duznueckoit Teopuu, poiib GPU3MUECKON TEOpUHU B (POPMUPOBAHUM MPEACTABICHUIM
0 (¢u3NUECKOW KapTHMHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenune kypca (¢usuku yrayoiaeHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS. C YUYETOM COJEPIKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMHUH, Teorpa(uu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, c6A3aHHbLE C U3YUCHUEM MEMO006 HAYUHO20
no3HanuA: SABICHWE, HAY4YHBIA (pakT, rumoresza, (Qu3Myeckas BEIMYMHA, 3aKOH,
Teopus, HaOMIOACHUE, DSKCIEPUMEHT, MOJIETUPOBAHUE, MOJENb, H3MEPECHHE,
HOrPELIHOCTH U3MEPEHUH, U3MEPUTEIIbHBIE TPUOOPHI, I(poBast 1adopaTopus.

Mamemamuka: penieHUE CHUCTEMBI ypaBHEHHM. TpPUTOHOMETpPUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH HAa OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoanble 3neMeHTapHBIX (QyHKUMH. Ilpu3Hakum MomoOust TPEyroJIbHUKOB,
ompeiesIieHUE TUIOMIaAN TUIOCKUX GUTYp U 00BEMa Tell.

Buonozua: >nextpuueckue SBICHUS B JKUBOM mpupone, KojedaTeabHbIE
IBWKEHUS B JKMBOW MPHUPOJE, DSKOJOTHYECKHE PHUCKU IIPU IPOU3BOJICTBE
ANEKTPOAHEPTUH,  AIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYXKalolled  Cpelbl,
yJIbTPa3ByKOBasi JIMarHOCTHMKAa B MEIMIHMHE, ONTHYECKHE SBICHHUS B HKUBOM
IIPUPOJIE.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAIUINYECKAsi CTPYKTYpa TBEPJIbIX
TEeJI, MEXaHU3Mbl O0pa30BaHUs KPUCTAIIMYECKONM PpEHICTKH, CIEKTPaJIbHBIHI
aHaJus3.

T'eozpaghus: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX PYZ,
doTochEMKA 3eMHO MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoABUTaTeNlb S K0OH, reHepaTop NMEPEMEHHOI0 TOKAa, WHAYKLIMOHHAsS IIeub,
JIMHUM 3JIEKTpoNepead, 3MEKTPOJABUraTeNb, pajgap, paIiuONpPUEMHUK, TEJIEBU30D,
anteHHa, tenedon, CBU-neub, ynbTpa3ByKkoBas AMArHOCTHKA B TEXHHKE,



MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIIyTHUKOBbIE
IIPUEMHHUKHU, SJI€PHAsI SJHEPTEeTUKA U IKOJIOTUYECKHUE aCIIEKThI €€ Pa3BUTHS.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHLBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOEHUS YyueOHOro mpeamera «Dusnka
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarONIUXCsl PyKOBOJCTBOBAThCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, paclIupeHue >KU3HEHHOTO
ONbITAa M OMbITA JIEITEIBHOCTH B MPOILIECCE pea3allMi OCHOBHBIX HAaIpaBJICHUM
BOCIIUTATEILHOU JEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIMTAHMSA:

e CcPOPMHUPOBAHHOCTh TPAXKJAAHCKOW  TMO3UIMM  OOYyYaromerocss  Kak
AKTUBHOTO U OTBETCTBEHHOTO UJI€HA POCCUICKOTO OOIIECTBA;

e TMPUHITHE TPATUIMOHHBIX OOIIEYCIOBECUECKUX T'YMAaHUCTHYECKUX U
JIEMOKPaTUUYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO IE€SITENBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CaMOYINpaBI€HWH B 00pa3oBaTeIbHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJECHCTBOBATH C  COLMAIbHBIMM  HMHCTUTyTaMU B
COOTBETCTBHHM C UX QYHKIUIMHU U Ha3HAUCHUEM;

e TOTOBHOCTbH K TYyMAaHUTAapPHOUN U BOJIOHTEPCKOM JESATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIUTAHMS:

e chOpMHUPOBAHHOCTH POCCUHCKOMU IPaKIaHCKOH WJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCUNCKHMX YUCHBIX B 00J1aCTH (PU3UKHU 1 TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO IMTOBEICHNUS,

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YuCJe B AEATEIbHOCTH YUCHOTO;

e OCO3HAHME JIMYHOT'O BKJIAJa B TOCTPOCHUE YCTOMUMBOTO OYyILIETO.

3CTETUYECKOI0 BOCIIMTAHMSA:

e OCTETUYECKOE OTHOLICHWE K MHPY, BKIKOYAsA ICTETHKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHUA:



HWHTEPEC K pa3iudHbIM chepaM MpodecCHOHATBLHON JESITCIBHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oyaylel mpodeccun U peanu30BhIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHUIO B
00yacTH GU3HKHU Ha TMPOTSKEHUHU BCEH KU3HU.

IKOJIOIrH4€CKOIro BOCIIMTAaHUA

c(OpPMHUPOBAHHOCTH KOJIOTMUECKOU KYJIBTYpPbl, OCO3HAHUE TTI00ATLHOTO
XapakTepa IKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYIIECTBICHUE ACUCTBUM B OKPYXKAIOIIEH Cpee Ha
OCHOBE 3HAHMS LEJEeH YCTOMUMBOIO pa3BUTHS YE€JIIOBEUYECTBA;
paclIMpeHue OMbITa JCSITEILHOCTH YKOJIOTHYECKOM HAMPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 1O (PU3HUKE.

HEHHOCTH HAYYHOI'O ITIO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH,

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIbHOCTH, FOTOBHOCTH B MPOIIECCE
u3ydeHus (U3UKU OCYIIECTBIATh MPOCKTHYI0 M HCCIEI0BATEIbCKYIO
JNEATENbHOCTh UHAUBUAYAIIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble Jornueckue a1eMcTBUA:

CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh ¥ aKTyallU3UpPOBAaTh  MPOOIIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATH TSN JIeATEITPHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPUU UX
JTOCTH)KCHUS;

BBISIBJISITh  3aKOHOMEPHOCTH ¥ TPOTHBOPEUYHS B PacCMaTPUBAEMBIX
(bu3HUECKHX SIBICHUAX;

pa3pabaThIBaTh TUTAH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS
MaTEPHAbHBIX U HEMaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSTEIBHOCTh, OIICHUBATH COOTBETCTBUE
PE3YNIBTATOB MEJISIM, OIICHUBATh PUCKHU TIOCIIC/ICTBUN JESTEIHHOCTH;
KOOPJIMHUPOBATh M BBINONHATH PabOTy B  YCJIOBHSX peaIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBbie HcciaeaoBaTeJIbCKNE HeﬁCTBHH:

BJIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH M METOJIaMU
bu3nYecKol HayKH;



BJaJ€Th  HAaBBIKAMM  Y4€OHO-UCCJENOBATEIbCKOM U MPOEKTHOM
NEATeNIbHOCTH B 00JIACTHM (PU3HKU, CIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSATEILHOMY TIOMCKY METOAOB pelIeHus 3adad (pU3NYecKoro
COJIep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJOB MO3HAHMS;

BJa/J€Th BHUJAAMH JI€ATEIBHOCTH 110 TIOJYYEHHMIO HOBOIO 3HAHUS, €ro
UHTEpIpETaIuy, MPeoOPa30BaHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX
CUTyallUsX, B TOM YHCJIE MPU CO3[JaHUU Y4EOHBIX IPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYMHHO-CJICJACTBEHHBIC CBS3M U aAKTYyaJuW3UPOBATh 3ajiauy,
BBIJIBUTATh THUNOTE3Y €€ pEIIeHUs, HaxOoIUTh AapryMEHTHl IS
JIOKa3aTeIbCTBA CBOMX YTBEPKJACHUH, 3a7aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYEHHbIE B XOJI€ pEUICHUS 3a/Jauyd pe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSAX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOU
NEATEeIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUHU (DU3UKHU;

JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh TPUOOPETCHHBIN OIIBIT;
YMETh TEPEeHOCUTh 3HaHHUS MO0 (U3HKE B TMPAKTHYECKYI0 00JacTh
KU3ZHEEATETHbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;
BBIIBUTATh HOBBIE UJI€U, TIPeAJiaraTh OPUTUHAIBHBIC MOAXOAbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTEePHATUBHBIE PEIICHUS.

Pab6ora ¢ undopmanueii:

BJIQ/ICTh HABBIKAMU MOJy4YeHUs HMHPOpManuu (U3HUECKOrO COJEp KaHMS
U3 MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IOWCK,
aHaIM3, CHCTEMATHU3aIlMI0 U MHTEPIpeTauio MHGOpMAIMH Pa3TUuYHBIX
BUJIOB U (POPM TIpE/ICTaBICHNUS,

OIICHUBATh JIOCTOBEPHOCTH MH(OpMAITNH;

UCIIONIb30BaTh CpPEeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJOTMH B  PEUICHHWM  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHW3allMOHHBIX 3a/lad C COOJIIOJICHHEeM TPEOOBAHUI SPrOHOMUKH,
TEXHUKNW O€30MaCHOCTH, TUTHEHBI, PECypCOCOEPEKEHUs, NPABOBBIX U
ATUYECKUX HOPM, HOPM WH(GOPMAITMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PU3MYECKOTO COJCP)KaHMS B PA3NHYHBIX (opmaTax ¢
yu4eTOM Ha3HadeHUs: WHPOpMAMM W TEJCBOM ayAuTOPUHU, BBIOWpas
ONTUMAJIBHYIO (POPMY MPECTABICHUS M BU3YATH3AIINN.

KOMMyHI/lKaTI/IBHLIe YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHﬂi



OCYLIECTBJISITh OOIIEHME HAa ypoKax (HU3MKM W BO BHE-YPOUHOH
NeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CHUTyalMd M CMSTr4ath
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M HUCIOJb30BaTh  MPEUMYIECTBA  KOMAaHIHOM u
UHAUBUAYaITbHON pabOThI;

BbIOMpATh TEMATHUKYy U METOJIbl COBMECTHBIX NEHCTBUN C YYETOM OOILIUX
UHTEPECOB U BOBMOXHOCTEH KaK/10ro WieHa KOJIJIEKTHBA;

OpUHUMATh I1€JIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJMHUPOBATh JIEUCTBUSI MO €€ JOCTHXKEHHUIO: COCTaBIATh IJIaH
NEUCTBUM, pacnpelesiTh POJIU C y4ETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
PE3yNbTaThl COBMECTHOM paboTHhI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa M KaXKJOr0 y4aCTHHKA KOMaH[bl B
001Ut pe3yapTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATH HUAEH C TMO3UIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh IO3UTUBHOE CTPATETUYECKOE IIOBEJIEHUE B pa3INYHBIX
CUTyallUsiX, MPOSIBIATH  TBOPYECTBO U BOOOpa)keHHE, OBbITDH
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YUueOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh [O3HABATEIbHYIO JIEATEIBHOCTh B
obrmacth (U3MKA W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh H
dbopMyITUpOBaTH COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEIICHUS PACUCTHBIX U Ka4€CTBEHHBIX
3a/iay, TUIaH BBITIOJIHEHUS MPAKTUYECKON padOThl C yUYETOM HMMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEATIOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM;

pacmiMpATh paMKd  yd4eOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTHL €ro, OpaTb Ha ceds
OTBETCTBEHHOCTbH 3a PELICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIUIMU B 00JIACTH
(¢u3UKU, TOCTOSHHO TOBBIIIATH CBOW 00Pa30BATENBHBIA W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTpO.Hb, 3MOHI/IOHa.]1])HbII7[ HHTCJIJICKT:



JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B I€ATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEISAM;

BJIAJETh HAaBBIKAMHU T[O3HABATEIbHOW pedieKCHUH KaKk OCO3HAHUS
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh TPUEMBI pedIEeKCUU [JIsi OIEHKU CHUTyallud, BhIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHHWBAaTh PUCKM U CBOCBPEMEHHO NPUHUMATH PELICHUS MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBhl JIPYTHX MpPU aHaInu3€ pPe3yJbTaTOB
JIEATEIILHOCTH;

npUHUMATh ce0sl, MOHUMAasi CBOU HEIOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTBhl JPYIHX MpPU aHaInU3€ PeE3YyJbTaTOB
JIEATEIIbHOCTH;

IIPU3HABATh CBOC MPABO U MPABO APYTUX HA OIIMOKHU.

B mporecce AOCTHMXKEHUS JIMYHOCTHBIX PE3YJBTATOB OCBOCHHUS MPOTPaAMMBI TIO
dusnke s ypOBHsSI CpeAHEro o0miero oopa3oBaHusl y 00ydaronImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WUHTEJUICKT, MIPEATOJIaratomii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHUS,  BKJIIOYAIOUIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HANPABIEHUS PA3BUTUA COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOC IOBEJEHHUE, CIIOCOOHOCTH aIalTUPOBATHCS K
HMOIIMOHATFHBIM W3MEHEHHUSIM U TPOSBISATh TMOKOCTH, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTPEMJICHUE K IOCTH)KCHHIO IIeNH
U YCIIeXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JNEHCTBOBAThH, UCXOS U3
CBOUX BO3MO>XXHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIOCOOHOCTh TIOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, VYYHUTHIBATH €ro TMPU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHUIO M COMIEPEKUBAHUIO;

COIMANIHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIOCOOHOCTH  BBICTPAWBATh
OTHOMICHUS C JPYTUMH JIIOJbMH, 3a00THTHCS, TMPOSBIATH HHTEPEC U
pasperaTh KOH(QIHKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOydenuss B 10 knacce mpenMmeTHbie pe3yiabTaThl HA YTIyOJICHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTH y 00YUAIOIINXCSI YMEHUM:

MOHUMATh poOJib (U3UKHM B  DKOHOMHUYECKOM, TEXHOJOTUYECKOM,
AKOJIOTHYECKOM, COLUMANbHOM W H3THUYECKOW cdepax AesTeIbHOCTU
YeJIoBeKa, POJIb U MECTO (PU3UKU B COBPEMEHHON HAay4YHOM KapTHHE MUpa,
3HAUEHUE OINUCATENIbHON, CHUCTEMaTU3UPYIOLIEH, OOBSCHUTENBHON U
OPOTHOCTUYECKOW  (YHKIUNA  (PU3MYECKOH TEOpUU —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKUA U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOPUU B
dbopMupoBaHUU MPECTABICHUN O (PU3NUECKON KapTUHE MUPA;

pazniuyath YCIOBUS TNPUMEHUMOCTH Mojelied (U3MYECKUX Tel U
MPOIIECCOB (SIBJIGHWI): WHEpIMaIbHasl CUCTeMa OTCcueTa, aOCOJIIOTHO
TBEPIOE TENO, MaTepualibHasi TOYKAa, PABHOYCKOPEHHOE JBH)XEHHUE,
CBOOO/MHOE majeHue, abCcooTHO yrpyras aedopmaius, aOCOIIOTHO
yrIpyroe u abCOMOTHO HEYNPYTroe CTOJKHOBEHHUSI, MOJCIH Ta3a, )KUJIKOCTH
U TBEPJOTO (KPUCTAUIMYECKOTO) TeJa, HACAIbHBIA Ta3, TOYCUHBIM 3apsl,
OJTHOPOJHOE 3JIEKTPUUECKOE T0JIE;

paznuuarh yCJIOBHS (TpaHUIlbl, 00JIACTH) TPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIHMI XapakTep (DyHIaMEHTAJIBHBIX 3aKOHOB U
OTPaHUYEHHOCTb HCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH MEXaHWYECKHE TPOIECChl U SBIICHUSA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOT0 ABWKEHHS, (HOPMYNbl KMHEMATHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBanusi [amuies IS CKOPOCTH M TEpPEeMEIICHUs,
3akoHbl HpIOTOHA, TMpPUHLMO OTHOCUTENbHOCTH [anmunes, 3aKoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPTUHU, CBSI3b PabOTHl CHIIBI C W3MEHEHHUEM MEXaHWYECKON HSHEPTHH,
yCIOBHUSl paBHOBECHUS TBEPIOro Tejia), IpPU OSTOM HCIOJIb30BAThH
MaTeMaTH4YeCKOe BbIpAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: Mpeodpa3oBanwmii [ anuies, BTOporo
U TpEeThero 3akoHOB HpBIOTOHA, 3aKOHOB COXpAHEHUsS HMITYJbCAa U
MEXaHMYECKOW IHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUSI;

aHAM3UPOBATHh M OOBSICHATH TEIJIOBBIC MPOIECCHI M SBJICHUS, UCIIONB3YS
ocHoBHbIe TmonoxeHUus: MKT wu 3akoHbl MoOJEKyJIsipHOH (GU3UKH U
TEPMOJAMHAMUKHN (CBSI3b JABJCHUS HUJCAIBHOIO Ta3a CO CpelHeil
KMHETUYECKOM DSHEPrue TEIUIOBOrO JBHKEHHS W KOHUEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEHIECTBA CO CPEAHEH KUHETUYECKOU
SHEPrueu TEIJIOBOIO JBWUKECHUS €T0 YaCTHII, CBSI3b JABJICHUS UICAIBHOTO
raza C KOHIEHTpAIME MOJIEKYJ M €ro TeMIIepaTypoil, YpaBHECHHUE
MenpaeneeBa—Kitaneiipona, nepBbii 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpaHEHHMsI HPHEPIHM B TEIUIOBBIX MPOIECCax), MpU ITOM HCIIOIb30BATh
MaTeMaTH4eCcKoe BBIpa)KCHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Kianeipona;

aQHAJU3UPOBATh U OOBACHATH DJECKTPUYECKUE SIBICHUS, HCMOIB3YS
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI AJIEKTPOJUHAMUKHU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIIUATbHOCTh
AJEKTPOCTATUYECKOTO TIOJII, TMPUHIMI CYMEPIO3UIIMUA DIESKTPUUECKUX
MoJIEH, TIPU ATOM YyKa3biBas YCIOBUS NMpUMEHUMoOcTH 3akoHa Kyrnona, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOIIEHUs: 3akoHbI Oma JyIsi ydacTka
LHeNU U JUId 3aMKHYTOM DJJIEKTPUYECKOW MLemnu, 3akoH JIxoyns—Jlenua,
npaswia Kupxroda, 3akonsl apajes A 2IEKTPOIn3a);

OMUCHIBATh (PU3UUECKUE TMPOIECCHl U SIBIICHUS, HUCIOJIb3YSl BEJIMYUHBI:
nepeMelleHne, CKOpoCTb, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI Tell, CuJia,
MOMEHT CHWJIbI, JIaBJICHUE, TOTCHI[MAJbHAsI DJHEPrusi, KUHETUYeCKas
SHEPrusi, MEXaHWuyeckasi dHEprus, padoTa CHJIbI, IIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHUE, CHUJia TSHKECTH, CUJla YIPYrocTH, CHWJIa TPEHHUs, MOIIHOCTD,
SHEPrusl B3aUMOJICHCTBHUS Tela ¢ 3eMiie BOIM3M €€ TOBEPXHOCTH,
SHEprus ynpyroil aedopmanuv TPYKUHBI, KOJWYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Teia, padoTa B TEPMOJWHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOIO Tas3a, paboTa HIEaTbHOTO rasa,
OTHOCHUTENIbHAsI BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanpsHOro TemaioBoro
JNBUTATENIS; DJIEKTPUUECKOE MOJI€, HANPSHKEHHOCTh 3JIEKTPUUECKOTO IMOJIs,
HAIPSHKEHHOCTh MOJII TOYEYHOTO 3apsiia WiIW 3apsDKEHHOro Iapa B
BaKyyM€ U B JUAJNIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOrO IO,
pa3HOCTh  NMOTEHUMANOB, JJIEKTPOABMKYIIas CWiIa, CUila  TOKa,
HaIpSKEHUE, MOIIHOCTh TOKA, OJJEKTPUYECKass CEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICEHHE YYacTKa LENH C IOCJIEIO0BATEIbHBIM H
napajuielIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS SIEKTPUUECKOTO MO
KOHJIEHCATOPAa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHWUA  (UBMUECKHX  SBIICHHMA:
MEXaHUYECKOE JIBUKEHUE, TEIUIOBOE JBWIKEHHE YacTHI] BELIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBHKeHHE, nu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAIIMsl, IIJIaBJICHUE U KPUCTAIIM3alUsl, HAIPaBIE€HHOCTh
TEIJIONEPeaun, INEKTPU3AIUS TeJ, SKBUIIOTEHIUATBHOCTh MMOBEPXHOCTU
3apsKEHHOTO TPOBOJIHUKA;

IPOBOJNTH UCCIEAOBAHNE 3aBUCUMOCTH OJTHOW (PU3NUYECKON BEIIMYUHBI OT
OpYrOol €  HCHOJIb30BAaHHEM  IMPSAMBIX  HU3MEPEHUW, TMPU  OTOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCHUPOBATh pE3yJbTaThl MOTYyYEHHOU
3aBUCUMOCTH (DU3UUYECKUX BEJIUYMH B BUJAE TrpaUKOB C y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IENaTh BBIBOIBI IO pe3ybTaTaM
WCCJICIOBAHMSI,;

MPOBOJUTh KOCBEHHBIC HM3MEPCHHUS (U3NYCCKUX BEIUYHH, TPU STOM
BBIOMpATh ONTHUMAJBHBI METOJ] M3MEPEHUS, OICHWBATH AOCOJIOTHBIC H
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSMBIX 1 KOCBEHHBIX H3MEPCHUH;
IIPOBOJMUTE OTBITHI TIO MPOBEPKE MPEAJIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAILHYIO YCTAHOBKY, aHATM3UPOBAThH
NIOJIYYCHHBIE PE3YNbTaThl W JENaTh BBIBOJ O CTaTyce NPEII0KESHHON
TUTIOTE3HI;

coOro1aTh npaBmiia 0€30MacHOTO Tpy/a MPHU MPOBEACHUN HCCIICIOBAaHUHN
B paMKax y4eOHOrOo OKCIIEpUMEHTa, TNPAKTHKymMa M  Y4eOHO-
UCCIICIOBATEILCKOH W TPOCKTHOW JICSITEIIBHOCTH C HCIIOJIb30BaHUEM
MU3MEPHUTEIHHBIX YCTPOUCTB M TAO0OPATOPHOTO 000PYI0OBAHUS;

pemiath pacyeTHBIC 3aJa4yd C SBHO 3a/JIJaHHOW W HESIBHO 3aJaHHOU
(du3HUecKol MOJIeTBI0: HAa OCHOBAaHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOpD (U3MYECKOW MOJCNIM, OTBEYAIONICH TpeOOBaHUSAM  3aJjaud,
NPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJIAThI
(GU3HUECKHX TEOPUH TIPH HCIIOJIB30BAHUM MAaTEMaTHYCCKUX METOJI0B
peleHus 3a/1a4, TPOBOIUThH PACUSThl HA OCHOBAHUH UMEIOIINXCS TAaHHBIX,
aHAIIM3UPOBATh PE3YJIbTaThl M KOPPEKTUPOBATH METOMABI PEIICHUS C
Y4ETOM IMOJTYYEHHBIX PE3yIbTaTOB;

pemath KadeCTBEHHBIC 3aJadd, TPeOYIolue NpPUMEHEHHUS 3HAHUH WH3
pa3HBIX pa3[einoB Kypca QU3NKH, a TAaK)Ke WHTETPAIMH 3HAHUW U3 JIPYTUX
NPEeIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
IIETIOYKY PACCYKICHHI C ONOPO Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCTIOJIh30BaTh TEOPETUUYCCKUE 3HAHHUS M OOBSICHCHHS OCHOBHBIX
NPUHITUTIOB Pa0OThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJIUTh TPUMEPHI BKIAJa POCCUUCKUX M 3apyOEKHBIX YUCHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO
MUpPa, B pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAM3UPOBATH U OIEHUBATH MOCIEACTBHUS OBITOBOW M MPOU3BOJICTBEHHOM
JESTETHPHOCTH YEJIOBEKa, CBA3AHHOW C (U3MUECKHMH TIPOIeCCaMH, C
MO3UIUH PKOJIOTHIECKON 0€30MacHOCTH, MPEACTABICHUHA O PaIliOHATBHOM
IPUPOJIOTIOIH30BAHNH, & TaKK€ Pa3yMHOM HCIOIb30BAHUM JTOCTHKCHUM
HAYKd W TEXHOJOTHUH IS JadbHEHIIeTO pa3BUTHS YEJIOBEYECKOTO
o01mIecTBa;



MPUMEHATh pa3iMyHble cocoObl pabdoThl ¢ MH(popManuend (puzndecKoro
COepKaHUsI C MCIOJB30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TE€XHOJOTUH, TMPH 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIOHHbBIE
TEXHOJOTUU ISl TIOMCKA, MEepepadOTKU U MNPEIbsSBICHUS y4dyeOHOU u
HAyYHO-TIONYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MUHTEPHPETALUU
uHbOpMAaILK, TOJYYEHHOM U3 pa3IU4YHBbIX MCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATH  MOJIydaeMyl0  HMH(OpMalnMiO W  OLUEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCA 3HAaHUM, TaK U HA OCHOBE
aHanM3a UICTOYHUKA UH(pOpMaLuy;

POSIBIIATH OpraHu3allMOHHbIE u MO03HABaTEJIbHBIC yMEHUs
CaMOCTOSITEILHOTO ~ MPUOOpETEeHUsT HOBBIX 3HAHUH B Mpolecce
BBIMIOJTHEHUS POEKTHBIX U y4eOHO-HCCIIE0BATENIbCKUX padoT;

paboTaTh B TpyHIe C MCIHOJHEHHWEM pa3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATH PA0OTy T'PYIIIbI, pAlMOHATIBHO PACIPENENsATh ACSTEIbHOCTD
B HECTaHJApTHBIX CUTYallUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIHI B PEIICHUE pacCMaTpUBaeMoil MpoOIeMbl;

NPOSIBIIATh MOTHBALIMIO K Oyaymieil mpopeccuoHalbHON AESTENBHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIISL.

K konmy oOyuenust B 11 knacce mpenmerHble pe3yibTaThl Ha yriayOJCHHOM
YPOBHE JIOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUI:

NOHMMATh POJb (U3UKA B DKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJILHOM M 3TUYECKON cepax NesTeIbHOCTH YeIOBEKa, POJb U MECTO
bU3UKK B COBPEMECHHOW HAy4YHOM KapTHHE MHUpPA, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JIEATEIBHOCTH YEJIOBEKA W JAJbHEWIIEM HAy4YHO-
TEXHHUYECKOM Pa3BUTHH, 3HAUYCHHUE OMHCATENIbHON, CHCTEeMAaTU3UPYIOIIEH,
OOBSICHUTEILHON W TMPOTHOCTHYECKON (DYHKIMNA (PU3MYIECKOW TEOpUU —
ANEKTPOANHAMUKH, CHEIHAIbHON TEOPUM OTHOCHUTEIBHOCTH, KBAaHTOBOM
busuku, ponb usmveckoil Teopun B (HOPMHUPOBAHUU TMPEICTABICHUN O
duznueckor KapTUHE MHUPA, MECTO (HPU3UYECKON KapTHHBI MHpPa B O0IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUIN O PUPOJE;
paznuYaTh YCJIOBHS TPUMEHHUMOCTA MOJENe (QU3NYeCKuX Tel U
IPOLIECCOB  (ABJIEHUM): OJIHOPOJHOE DIIEKTPUYECKOE U OJHOPOJIHOE
MarHuTHOE TOJis, FAPMOHUYECKHE KOJIeOaHUsl, MaTeMaTUYECKU MasiTHUK,
UJCATbHBIN TIPY>KUHHBIA MAasSTHHK, TaPMOHWYECKHWE BOJHBI, HICATBbHBIN
Kosie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJIeTIEH aToMa, aTOMHOTO SiApa |
KBAaHTOBOM MOJICIN CBETA;

paznuyath yCJIOBHUS (TpaHUllbl, 00JIACTH) MPUMEHHMOCTH (PU3MUECKUX
3aKOHOB, MOHMMAaTh BCEOONIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb HUCIOJIb30BaHUS YACTHBIX 3aKOHOB;



AQHAIM3UPOBATh U OOBACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJOXKEHHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHEUUalbHOW  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXPAHEHMS
ANEKTPUYECKOro 3apsiaa, cwia Awmmepa, cuia JlopeHuma, 3akoH
ANEKTPOMArHUTHOM  MHAYKUMHM, npaBwio Jlenna, cBasp  O/IC
CAaMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOM LEMU CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  MOCTYJaThl  CHEUAIbHOW  TEOpPUHU
OTHOCHUTEJIbHOCTH DUHIIITEHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIEC MPOLECCHI U SBJICHUS, UCTIOIb3YS
NOJIO)KEHUsSI ~ KBaHTOBOM  (u3uku  (ypaBHEeHHWe  OHHIITEHHA IS
dororddexra, mnepBbIi U BTOpoM mocTynarsl bopa, mpUHIMI
COOTHOILIEHUS HeolpeAesreHHocTell ['eii3enOepra, 3aKOHBI COXpaHEHUS
3apsAJI0BOTO M MAacCOBOTO YMCEN M HDHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKUE TMPOILIECChl W SIBJICHUS, HCIOJIb3YS BEJIMYUHBI:
HANPSHDKECHHOCTD AJIEKTPUYECKOT0 TOJIsA, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MoJIsl, Pa3HOCTh MOTEHLMAJIOB, OJJIEKTPOJABIKYIAS CUJIA, WHAYKIHS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, CWiIa AMIiepa, WHIYKTUBHOCTD,
ANEKTPOABMKYILAS CUJIa CAMOMHIAYKLUHWH, JHEPTrUsi MarHUTHOTO TOJIS
IPOBOJIHMKA C TOKOM, PEIATUBUCTCKUNA WMITYJIbC, TIOJIHAsI JHEPTHS,
SHEPrus TOKOS CBOOOJHOW YACTHIIBI, SHEPIHsT U UMIYIbC (OTOHA,
MacCOBOE YUCJIO U 3apsl A11pa, SHEPTHUSI CBSA3M Apa;

OOBSACHATb  OCOOCHHOCTH  MpOTeKaHUs  (U3MYECKUX  SIBJICHUIL:
ANIEKTPOMArHUTHAs! MHIYKIUS, CAMOUHYKIIUS, PE30HAHC, UHTEPhEPECHITUS
BOJIH, JAudpakuusa, JTUCHEpPCHs, TOJHOE BHYTPEHHEE OTpaXKCHUE,
dotoanekTpuueckuii dpdexr (dhotodddexr), ampda- u OeTa-pacmaabl
anep, raMMa-u3lydeHue sjuep, (U3MUecKHe MPUHIUIBI CIEKTPAIbHOTO
aHanu3a 1 paboThl J1a3epa;

ONpENENATh HAIpPaBICHUE HWHAYKIHWHA MAarHUTHOIO IOJIS IPOBOJHHMKA C
TOKOM, cuiIbl AMriepa u cuiibl JlopeHna;

CTPOUTH N300pakeHre, CO3JaBaeMO€e IUIOCKUM 3€pKaJioM, TOHKON JIMH30M,
U PACCUUTHIBATH €TI0 XapaKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJNAralIINe aCTPOHOMHUYECKUE IOHATUSA, TEOPUH U
3aKOHBl I aHajdu3a W OOBSACHEHUS (DU3MUYECKUX MPOIIECCOB,
OPOUCXOJAIIMX B 3BE37aX, B 3BE3/IHBIX CHCTEMAaX, B MEXIAJIAKTHYECKOU
cpene; ABMKSHHSI HEOSCHBIX TeJl, YBOJIFOIIUM 3BE3/] U BeeeHHoi;
OPOBOAUTH HCCIEJOBAaHUE 3aBUCHUMOCTEH (PU3MYECKHX BEIMYHMH C
UCIIOJIb30BAaHUEM TNPSIMBIX HW3MEPEHUH, MpPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (PUKCHPOBATh PE3YJIbTATHI MOJTYYEHHOU 3aBHCHMOCTHU



¢u3nueckux BEIMYMH B BHAE TIpa@UKOB C YYETOM aOCOJIOTHBIX
MOTPEIIHOCTe  M3MEPEeHMU, JieJaTh  BBIBOJABI 1O  pe3yiabTaTam
WCCIICIOBAHMS;

MPOBOJNUTH KOCBEHHBIE HM3MEpPEHUs (PU3UYECKHX BEIMYHUH, MPH OSTOM
BBIOMPATh ONTUMATBHBIA METOJ H3MEPEHMsI, OIICHUBAaTh a0CONIOTHBIE U
OTHOCHTEbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHHIA;
MPOBOJIUTH OTBITHI 1O MPOBEPKE MPEIOKEHHON THIOTE3bI: TNIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAaHOBKY, aHAJIM3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce MpeaoKEHHON
THITOTE3BI;

OTHCHIBATh METO/IbI MMOJIYYCHUS HAYYHBIX aCTPOHOMUYECKIX 3HAHUH;
coOro1aTh MpaBuiia OE30MacHOTO TPy/a MPH MPOBEACHUH HWCCIIECTOBAHUIMA
B pamMKax yd4eOHOro OKCIEpPHMEHTa, TMpakTUKymMa ©  y4eOHo-
UCCIIEJIOBATEIILCKOM H TPOEKTHOH JACSITENFHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BAHNUS;

pemaTh pacyeTHhIC 3aJadyd C SBHO 3aJlaHHOM W HESIBHO 3aJaHHON
¢u3ndyeckold MOJENBI0: HAa OCHOBAHMM aHajKM3a YCIOBHS BBIOMPATH
¢usndyecKkue MOMACNH, OTBEYAIOIINE TpPEeOOBAHMSIM 3a/Jadyd, MPUMCHSTH
(GopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3UUYECKUX TEOpUi
OpY MCIOJB30BAHMM MaTeMAaTUYECKUX METOJOB pelIeHus 3ajad,
IPOBOJIUTH PACUCTHI HA OCHOBAaHMM MMEIOIIMXCS JaHHBIX, aHAJIM3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YYETOM IOJIYYEHHBIX
pe3yJbTaTOB;

pelaTte KadeCTBEHHbIC 3ajlaud, TpeOyrollue NpPHUMEHEHUs 3HaHUM u3
pa3HBIX pa3zienoB Kypca GU3MKH, a TaK)Ke MHTErpaluy 3HAaHUM U3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOIO0 LHMKJA: BBICTpaMBaTh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUI ¢ OOPON Ha W3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHNUS,

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
HOPUHIUIOB PabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTHYECKHUX MPOLECCOB;

OPUBOAMTH TPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOexHBIX YUCHBIX-
($U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

aHaAJIM3UPOBATh M OIICHUBAThH MOCJEICTBUS OBITOBOM U MPOU3BOJCTBEHHON
JESITeIPHOCTH YeNIOBEKa, CBA3aHHOM ¢ (PU3MYECKHMMM IpOLIECCaMU, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O pallMOHATIFHOM
MPUPOJIOTIONB30BAHUH, a TaKXKE Pa3yMHOM HCIIOJIIb30BAHUU JOCTHKCHHUN



HAYKA W TEXHOJOTMWA JJI JAJbHEUILIEr0 PAa3BUTHUS YEJIOBEYECKOTO
o011ecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMalueil (Hu3nIecKkoro
COJICp>KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH, TPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OpPMaIMOHHBIC
TEXHOJIOTUU JUIsl TIOWCKA, TepepabOTKu U TPEeAbsIBICHUS Y4YCOHOU u
HAYyYHO-TIOMYJISIPHOW MHGPOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHopMaluK, TMOJYYCHHOM W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTU3MPOBaTh  MOJy4YaemMyr  WH(OpManuioo W OLEHUBaTh  €¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(OpMaIny;

MIPOSIBIISTh OpraHU3alMOHHbIE " MO3HaBaTEIbLHBIC yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOpPETeHUs] HOBBIX 3HAHUKW B Tpolecce
BBITIOJIHCHUS POEKTHBIX U yUeOHO-UCCIIEIOBATEIbCKUX padoT;

paboTaTh B TPYIINE C HUCIOJHCHUEM PA3JUYHBIX COIHAIBHBIX POJIEH,
IJIAHUPOBATh PAOOTY T'PYIIBI, PAllMOHATIBHO pacHpeAcsiTh ACATEIbHOCTD
B HECTAHJAPTHBIX CUTYyaIlUMAX, aJICKBATHO OIICHMBATh BKJAJ KaXKJIOTO W3
YYaCTHUKOB I'PYMIIbI B PEIICHUE paccMaTpUBaeMOi MPoOIeMBbl;

MPOSIBJISATh MOTUBAIIMIO K Oyayiiei npodecCuoHaIbHON NeSITENHPHOCTH 10
CIIEUATIBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
Ne | HaumeHoBaHue
(uudgposbie)
n/ | pa3iesioB H TeM Bcer | Konrpoubn IIpakTHyeck
o0pa3oBaTejibH
I NMporpamMmMbl [V} ble padoThI ue padoTsbl
ble pecypchl
Pa3zaen 1. HAYYHBIM METO/I ITO3HAHUSI ITIPUPO/IBI
11 Hayunsb1ii MeTon 6
TTO3HAHUS TIPUPOIBI
Hroro mo paznmeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JuHamuka 10
2.3 Craruka TBEpAOTO Tea 5 1
24 3aKOHBI COXpaHEHUS B 10 1
MEXaHUKe
Hroro no pazmeny 35

Paznen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJNHAMUKA

OCHOBEI
3.1 MOJICKYJISIPHOKHHETHUYEC 15 1
KO# Teopuu
3.2 Tepmomunamuka. Temnno 20 1
BbI€ MAIlIUHEI
ArperaTHble COCTOSIHHSI
3.3 BerrecTBa. ®azoBeie 14 1
TIePEXO/IbI
Uroro no pazneny 49
Paznen 4. 9JIEKTPOAUHAMMUKA
4.1 DIEeKTpUYECKOE T0JIe 24 1
42 IlocTossHHBIHI ) 24 1
ANEKTPUYECKUI TOK
43 Toxu B pa3nmu4HbIX 6
cpenax
Hroro no pazneny 54

Pazzea 5. ®U3NUYECKUN MPAKTUKYM

5.1

duznueckuit
MPaKTUKyM

16

16




Hroro no pazgeny

16

PesepBHOE Bpems

10

OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

170

16
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