MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MyHununajabHoe 010/:KeTHOE 0011e00pa3oBaTeibHOE YUpPesKIeHne

MBOY CHI Ne9 r. Hopuibck

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoautens IIMO 3amecturens no YBP Jupekrop

Pynakosa E.B. Cycinos E.B. Hukurnu A H.
oT «31» 08 2024 . oT «31» 08 2024 . oT «31» 08 2024 .
e
OOKYMEHT MoarmcAH
SNEKTPOHHOW NOAMUCHIO

CepTudukat: 0OEFBBCD170951A6AE077A44D071F0A23

Brageneu: Hukutny Anekcen Hukonaesuy

DencteuteneH: ¢ 24.07.2024 po 17.10.2025
. J PABOYAS ITPOT'PAMMA

«Puzuka»

s odydaromuxcs 10-11 kmaccoB (0a30BbIi ypOBEHB)

r.Hopuibck
2024




INOACHUTEJIBHAA 3AIINCKA

JlanHass TporpamMma OmpeAessieT 00s3aTeNlbHOe IMPEAMETHOE COJepKaHUe, YCTaHABIUBACT
IpUMEpPHOE pacpeielieHue y4eOHbIX YaCoB M0 TEMAaTHYECKUM pa3JieliaM Kypca U peKOMEHTyeMYIO
MIOCJICIOBATEIEHOCTh M3YYCHUSI TEM M PA3JIENIOB YYEOHOro MpeaMeTa ¢ y4ETOM MEKITPEIMETHBIX
U BHYTPUIIPEMETHBIX ~CBSI3¢H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX OCOOCHHOCTEU
oOyuvaroruxcst. [Iporpamma naér mnpeacTraBiIeHUE O IESX, COJACpP)KaHHH, OOIIel CTpaTerdu
00yueHWsI, BOCIIUTAHUS W PA3BUTHsI 00YJAONINXCs CPEACTBAaMU yueOHOTO mpeamera «DPu3nka» Ha
yray0aEHHOM ypOBHE.

W3ydyenne kypca Qusumku  yrayOnEHHOTO  YPOBHS — TMO3BOJSIET — pEaM30BaTh  33/1a4d
npo(heCCHOHATIPHOW OpPUCHTAIINK, HAIPABJICHO HA CO3/IaHHWE YCJIOBHH JUIA TIPOSIBICHUS CBOUX
WHTEJUICKTYAJIbHBIX U TBOPYECKUX CHOCOOHOCTEH KAKIBIM yJaIlMMCS, KOTOPbIE HEOOXOAUMBI IS
TPOJIOJDKEHHSI 00Pa30BaHMsI B BBICIINX YYEOHBIX 3aBEJCHUSX MO PA3IMYHBIM (DU3UKO-TEXHHYCCKUM
Y MHYKCHEPHBIM CIIEIIHATBHOCTSIM.

B nporpamme onpenenstores IIaHupyeMble pe3yabTaThl OCBOCHHUS Kypca (PM3UKH HAa YPOBHE
CpeaHero o0mero 00pa3oBaHus: TUIHOCTHBIE, METAIIPEIMETHBIC, TPEIMETHBIC (Ha yTiyOIEéHHOM
ypoBHe). HayuHO-METOH07I0rHYecKO OCHOBOHM JUIsl pa3padOTKU TPEOOBAaHHMM K JIMYHOCTHBIM,
METANpPEIMETHBIM ¥ MPEAMETHBIM  pe3yJibTaTaM OOyYalolUXCs, OCBOUBIIUX IPOTPAMMY
cpeaHero o0mero o0pa3oBaHusi Ha YriIyOJEHHOM YPOBHE, SIBIISICTCSI CUCTEMHO-/CSITEIbHOCTHBIH
MOJIXO/I.

[Iporpamma BKiIrO4aeT:

IUTAHUPYEMbIE Pe3ybTaTbl OCBOEHHs Kypca (M3MKU Ha yriayO-I€HHOM ypOBHE, B TOM 4YHCIE
IIpeIMETHBIE PE3YJIbTAThI 10 rojiaM 00yUEHUs;

cojiepkanue yueOHoro npeamera «Pusuka» no rogam o0yyeHus;

IIPUMEPHOE TEMAaTUYECKOE IUIAHUPOBAHKE C YKa3aHUEM KOJIMYECTBA YAaCOB HA U3YYCHUE KAXKAOU
TEMbl U IPUMEPHON XaPAKTEPUCTUKON Yy4eOHOM AEATEIbHOCTH yJalluXcsl, pealn3yeMoil npu
HU3YUYCHUU OTUX TCM.

[Iporpamma nMeeT NPUMEPHBIA XapakTep M MOXKET ObITh MCIOJIb30BaHA YUUTEISAMH (PU3UKU
JUISL COCTABJIEHUSI CBOMX Pa0OUUX MPOTpamM.

[Ipumepnass pabGouass mporpamMma HE CKOBBIBAET TBOPUYECKYIO HMHMIMATHBY Y4dUTeNeH
" OpCAOCTaBIACT BO3MOXHOCTH I peajln3ali pas3jirudHbIX MCETOJUYCCKHUX IMOAXOJ0B
K IIPENoAaBaHuUIo
Gbu3UKK Ha YrIIyOJIEHHOM YPOBHE MIPH YCIOBUU COXPAHEHHS 00S3aTEIHHOM YacTU COJEp KaHUS
Kypca. KonnuecTBo yacoB B TEMATUYECKOM INIAHUPOBAHNN HA U3YUEHUE KAXKIO0N TEMBI SBISAETCS
OPUCHTHUPOBOYHBIM U MOXKET OBLITh U3MEHEHO KaK B CTOPOHY YMCHBUICHUA, TaK U YBCIIMUCHUSA B
3aBUCUMOCTH OT pEaIu3yeMbIX METOJMYECKHX IIOAXOJ0B M YPOBHS ITOATOTOBICHHOCTH
y4alIuXcs.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJIMETA «®U3UKA»

dusnka Kak Hayka o Hauboyiee OOIIMX 3aKOHAX MPUPOAbI, BBHICTYMAas B KaueCTBE Y4eOHOIO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHUU 00 OKpY)XKaroIleM MHpE.
[IkonbHBIM Kypc (U3MKM — CHCTEMOOOPA3YIOUIMH Il €CTeCTBEHHO--HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUM, U3y4aeMbIX
XUMHEH, Ouosoruel, ¢usmueckoi reorpadueil u acrpoHomueil.Vicnonabp3oBaHne M aKTHBHOE
NpUMeHEeHHEe (DU3MUECKUX 3HAHUN ONpeAeNusIo XapakTep M OypHOE pa3BUTHE Pa3HOOOpA3HBIX
TEXHOJIOTUH B cepe DSHEpreTHKH, TPaAHCIOPTa, OCBOCHHUS KOCMOCA, TIIOJIYYEHHS HOBBIX
MaTepuasoB C 33JaHHBIMH CBoiicTBamMHu U Ap. M3ydeHue QU3MKKM BHOCUT OCHOBHOW BKJIaJ
B ()OpPMHpOBaHNE E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa ydaliuxcs, B GOPMHpPOBAHUE yMEHHM
MPUMEHSATh HAYYHbBIH METO/1 MO3HAHMSI ITPH BBHIIIOJTHEHUH UMH YU€OHBIX HCCIIET0BaHUII.

B ocHOBY Kypca ¢pu3nku cpeiHeit MIKOJIbI OJI0KEH PA UIeH, KOTOphle MOXHO pacCMaTPUBATh
KAaK IPUHIUIIBI €70 IOCTPOCHHS.



Hoea uenocmnocmu. B COOTBETCTBUU C HEU KypC SABJISIETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICP’KUT MaTepuaj U3 BCeX pa3lesioB (PU3MKH, BKIIOYAET KaK BOMPOCH KJIACCHUECKOH, Tak
U COBPEMEHHOH (U3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM € HEW Marepuan Kypca QU3MKA OOBEIUHEH BOKPYT
¢usmueckux Teopuid. Bemymmm B Kypce sBisercs  (GOpMUpOBaHHE —IMPEACTABICHUIN
0 CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoea zcymanumapuzayuu. EE peanuzanus NpPeAnosiaracT MCIOJIb30BaHUE T'YMAaHUTAPHOTO
noTeHuuana (pU3n4ecKoil HayKu, OCMBICTICHHE CBS3U Pa3BUTUA (UM3HUKHU C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U 3KOJIOTMYECKHUMH MTPOOIeMaMHu.

Hoesn npuxnaonoit nanpagnennocmu. Kypc ¢busznku yrinyOn€HHOTo ypoBHs Mperojaraer
3HAKOMCTBO C IIMPOKHM KPYrOM TEXHUYECKMX M TEXHOJIOTMYECKUX IPUWIOKEHUM H3Y4YEHHBIX
Teopuid U 3akoHOB. [Ipm 3TOM paccmMaTpuBalOTCS Ha YpPOBHE OOIIMX MPEICTaBICHUN
Y COBPEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA U TEXHOJIOTHH.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHMS JJIEMEHTOB COIEPIKaHU,
HOCBSIIEHHBIX 3KOJIOIMUYECKUM Ipo0OjIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C pa3BUTHEM
TEXHUKHU U TEXHOJIOTHH, a Takke 00CYXIeHUsl MpoOIeM pallOHAIBHOTO MPHUPOAONOIB30BaHUS
¥ 9KOJIOTMYEeCKON 0€30IacHOCTH.

OcBoeHHe coiepx aHHUsl MPOrpaMMBbl JIOJDKHO OBITh MOCTPOEGHO Ha MPUHIUNAX CHCTEMHO-
NeSTeTbHOCTHOTO moaxona. s ¢u3uku peanuszamust 3THX NPUHOUIOB Oa3upyercss Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIEPHUMEHTa Kak MOCTOSHHO JAecTBYIoLIero Qaxropa
yuebHoro mpouecca. s  yrayOn€HHOro ypOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOT0 IKCIIEPUMEHTA, BKIIOYAIOIET0 (PPOHTANLHBIC YYEHUYECKHUE OMBITHI TPU U3YYECHUU
HOBOI'0 MaTepuaia, J1abopaTopHble paboThl U pabOThl HMpakTHUKyMma. IIpu 3TOM BO3MOXKHBI ABa
crocoba peanuzanuu GU3NYecKoro NpakTUKyMa. B mepBoM ciiydae mpakTUKyM MPOBOJIUTCS TUO0
B koHIle 10 1 11 xmaccoB, U0 1MocIe mepBOTro U BTOPOTO MOIYTOAMMA B KaXKIOM M3 3TUX KJIaCCOB.
Bropoii cnocob — 310 uHTerpanus pabot NpakTUKyma B CUCTEMY J1a00paTOPHBIX paboT, KOTOphIE
MPOBOJATCS B Ipoliecce u3ydeHus: paszzaena (temsl). [Ipu sTom mox paboramMu MpakTUKyMa
IIOHMMAETCS CAMOCTOATEIBHOE MCCIEIOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJACTBY
CBEPHYTOro, 00001EHHOr0 B11a O€3 MOIIAaroBOil MHCTPYKIIMH.

B mporpamme cuctema y4eHHYECKOTO SKCIIEPHUMEHTA, JaOOpaTOpPHBIX pabOT M MpakTHKyMa
IpeJICTaBIeHa €IUHBIM TepeuHeM. BbIOOp TeMaTHKK JUI 3TUX BUAOB YUEHUUECKUX TPAKTHUECKUX
paboT OCyIIECTBISIETCS yYaCTHUKaMU OOpa30BaTeNILHOTO Ipolecca UCXOAs U3 OCOOCHHOCTEH
MOYPOYHOI'O IJIAHUPOBAHUS U OCHaIleHHUs KaOuHera ¢usuku. [Ipu 3TomM obecneunBaeTcs
OBJIQICHUE OOYYaIOIIUMHCS YMEHHUSMH HPOBOJAUTH MpsIMble U KOCBEHHbIE W3MEPEHMUS,
HCCJIEIOBaHMSI 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U MOCTAHOBKY OIIBITOB 10 IpPOBEPKE
IIPEIIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHME ylesieTcsl pEIIeHNI0 pacuéTHBIX U KauyeCTBEHHbIX 3aj1ad. [Ipu atom st
pacuéTHBIX 3ajJad MPUOPUTETOM SABISAIOTCA 3aJauyd C BHO 33JaHHOM M HESIBHO 3aJlaHHOU
(bu3nYeCcKOil MOIENBIO, TIO3BOJISAIONINE IPUMEHATH U3yUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJIHOTO pa3jiena Kypca, TaK W MHTETPUpPYs NPUMEHEHWE 3HAaHUN W3 pasHbIX pasfenoB. s
KaueCTBEHHBIX 3aJlad MPHOPUTETOM SIBISAIOTCS 3aJaHusl Ha OObACHEHHE / TpeJcKazaHue
npoTeKaHus (PU3NYECKHX SBJICHUH M MPOLIECCOB B OKPYKAIOLIEH KU3HU, TpeOyrolre BHIOOpa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu @I'OC COO k MaTtepuaibHO--TEXHUIECKOMY 00€CTIeUEHHUIO
yueOHoro mnpoiecca Kypc (pu3uku yriyOoI€HHOTO YPOBHS B CpPEIHEH IIKOJE JOJDKEH MU3ydaThes
B YCJIIOBHSIX TpeAMETHOro kaOuHeTa. B kaOunere ¢Gu3ukm T0DKHO OBITH HEoOX0auMoOe
nabopaTtopHoe 000pyIOBaHUE IS BBIIIOJIHEHUS YKA3aHHBIX B MPOTpaMMe YICHHUECKHUX OIBITOB,
1a00paTOPHBIX padOT U pabOT MPAKTHKYMa, a TAK)KE IEMOHCTPAITMOHHOE 000PYyI0BaHHE.

JlemoHcTpaninoHHOe  oOopymoBaHue  (GOpPMUPYETCS B COOTBETCTBHH € MPHHIIUIIOM
MUHHUMAJIBHOW JIOCTATOYHOCTH M OOECIEeYMBAaET TOCTAHOBKY TE€PEUYUCICHHBIX B IMPOTPaMMe
KJIFOUEBBIX JEMOHCTPALUN JUIsl HCCIIEIOBAHUS U3YyYaEeMbIX SIBJICHUI U MPOLECCOB, SIMITMPUUECKHUX



U QyH/IaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKHX MPUMEHEHUH.

JlaGopaTopHoe 000pyIOBaHHE JJI YYEHUYECKUX MPAKTHYECKUX paboT Gopmupyercs B BUIC
TEMaTUYECKHX KOMILJICKTOB U O00ECIeuMBaeTCs B pacdyére OJHOTO KOMIUJIGKTA Ha JBYX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKThI JIa0OpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI HAa KOMILIEKCHOM HCIIOIb30BAaHUH AHAJOTOBBIX W IHU(PPOBBIX NPHUOOPOB, a TAKKe
KOMITHFOTEPHBIX U3MEPUTEIILHBIX CUCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

OCHOBHBIMU HETSIMH U3Y4eHUS! PU3UKU B 00IIEM 00pa30BaHUHU SBISIFOTCS:

dopMupoBaHHe HHTEpeca WU CTpEMJICHHUS OOy4aromMXCsl K HAyYHOMY HW3YYCHHUIO IIPHPOIbI,
pa3sBUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAaHHU U (OPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIIEHHS K OKPY>KAIOILIIM SIBJICHUSIM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa W3y4eHHs OCHOB CTPOCHUS MaTEpHU
U QyHTaMEHTAIbHBIX 3aKOHOB (PH3HKH;

(dopMupoBaHUEe YMEHHUH OOBIACHSATD SBJICHHS C HCIOIb30BaHHEM (PU3NYECKUX 3HAHWH M HAYYHBIX
JI0Ka3aTeIIbCTB;

dopMupoBaHUE TPEICTABICHUH O PO (PU3MKU JUIS PAa3BUTHS JPYIHMX €CTCCTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

pa3BHTHE TPEACTABICHUN O BO3MOXHBIX cepax Oymaymied mpodeccHoHaIbHON AesTeNbHOCTH,
CBSI3aHHBIX C (PU3MKOM, MOArOTOBKA K JabHEHIIEMY O0YICHHIO B ’TOM HAIIPABIICHHUH.
JlocTrkeHue 3TUX Lenel 00ecrieunBaeTCesl peIeHUEM CIIENYIONIHX 3a/4a4 B IIPOIecce N3yUECHUS

Kypca (pHU3MKH Ha yPOBHE CPETHEro 00IIero 0Opa3oBaHUs:

npuoOpeTeHNe CUCTEMBbI 3HAaHWH 00 00muX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKIIIOYAass MEXaHUKY, MOJEKYISPHYIO (H3HKY, SJIEKTPOJWHAMHKY, KBAaHTOBYIO (DHU3HKY
¥ 2JIEMEHTHI aCTPOPHU3UKH;

dopMHupoBaHHE yMEHUI NPUMEHSTH TEOPETHYECKHE 3HAaHUS Ui OOBSCHEHUS (DU3MYECKHX
SBJICHUN B IPUPOAE U JUUIs IPUHATHUS MPAKTUUECKUX PEIICHUH B TOBCEIHEBHOM KU3HM;

OCBOEHHE CIIOCOOOB PELICHHUS Pa3INYHbIX 3a/1a4 C SIBHO 3aIaHHOM (pr3ndeckoil MoJenbio, 3a1ad,
MOJPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3JaHne (PU3NUECKON MOJIENH, aJIeKBaTHON yCIOBUSAM
3aJa4u, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHWe  (PU3MUECKUX OCHOB M NPUHLUIOB  JIEHCTBHS  TEXHUUYECKUX  YCTPOWCTB
¥ TEXHOJIOTMYECKHX TPOIIECCOB, X BIMSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJAAMU  CaMOCTOATENbHOTO IUIAHUPOBAHMS M MPOBEIACHUA  (PU3MUECKUX
OKCTIEPUMEHTOB, aHaJHM3a W MHTEPIPETAlUN WH(POPMAILMHU, OIpPEIeIICHUs] JTOCTOBEPHOCTH
MOJy4EHHOTO pe3ysbTara;

CO3/IaHWE YCJOBHW ISl Pa3sBUTHS YMEHUH MPOEKTHO-MCCIIEAOBATEIBCKOW, TBOPUYECKOU
NeSITeIbHOCTH; pa3BUTHE MHTepeca K chepaM NpodecCHOHATBHON AEATEIbHOCTH, CBSI3aHHOM
¢ (PUBUKOM.

MECTO YYEBHOI'O IIPEJMETA «®PU3UKA» B YYHEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC COO yriyOna€HHBIM YpOBEeHb H3Y4eHHUS Y4eOHOTO NpeaMera
«Duzuka» Ha YypoBHE cpeaHero o6Omero oOpa3oBaHHS BBIOMpAETCS OOYJarOITUMUCH,
IUTAHUPYIOIIMMHU  TPOJIOJKEHHE OO0pa3oBaHMs 10 CIEHUANBHOCTAM (DPU3UKO-TEXHUYECKOTO
npodus.

VY4eOHbIM TUIaHOM NMPETYCMOTPEHO U3yueHue ¢pusznuku B 00béMe 340 4 3a 1Ba roga o0ydeHus:
54 B Henemo B 10 u 11 ximaccax.

B nporpamMmMe kaxJoro Kiacca rnpejiaraercs pe3epB BpEMEHHU, OTBOJUMBII Ha BapUaTUBHYIO
4acTb MPOrpaMMBbl, COJepXKaHHe KOTOpol ¢opMuUpyeTcs ydacTHUKaMU 00pa30BaTeIbHOTO
nporecca. Jlrobas pabouas mporpaMma JOJDKHA IOJIHOCTBIO BKIIOYaTh B ceOs colepikaHHe
JTAHHOM MPOrPaMMBl.



INIVIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA YYEBHOI'O IIPEJIMETA «®U3UKA» ) .
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA (YIVIYBJIEHHBIUA YPOBEHD)

OcBoenne ydeOHOro mnpeamera «@Pu3MKa» Ha YpPOBHE CpEAHEro OOIIEro 00pa30BaHUS
(yrmyOnéHHBI ypOBEHB) MOJDKHO OOECIICYMBATH JOCTHIKEHHE CICAYIOUIMX JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MTPCAMETHBIX 06pa30BaTCJIBHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

I'pasxcoanckoe eocnumanue:
chOpMUPOBAHHOCTh  TPAXKIAHCKOW  NO3WIMHM  OOydaromerocs  Kak  aKTHBHOTO
¥ OTBETCTBEHHOTO YIEHA POCCUICKOT0o O0IIecTBa;
OPUHATHE  TPAAULMOHHBIX  OOILEYENOBEYECKMX TIyMAHUCTUYECKUX U JEMOKPATHYECKHUX
IIEHHOCTEM;
FOTOBHOCTh BECTHM COBMECTHYIO JESTEIBbHOCTb B MHTEpecax TIpPakJaHCKOTO OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPABIICHUH B IIKOJIE U JETCKO-FOHOIIECKUX OPTaHU3aLUAX;
YMEHHME B3aWMOJIEHCTBOBATh C COLIMAIBHBIMU MHCTUTYTaMU B COOTBETCTBHM C UX (PYHKLIHAMHU
Y Ha3HAYEHUEM;
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEILHOCTH.
Ilampuomuueckoe éocnumanue:
c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;
[IEHHOCTHOE OTHOIIEHUE K rOCyJapCTBEHHBIM CHMBOJIaM; JOCTHXKeHUsM Poccun B dusuke
U TEXHUKE.
/lyxoeéno-upascmeennoe éocnumanue:
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;
CHOCOOHOCTh OIIEHMBATh CHUTYallMI0 M IIPUHHMAaTh OCO3HAHHBIE pEIIEHUs, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;
OCO3HAHHUE JIMYHOTO BKJIaJla B IOCTPOEHHE YCTOWYMBOI0O OYAyIIero.
Ocmemuueckoe eocnumanue:
ACTETUYECKOE OTHOLIEHHE K MUpPY, BKJIIOYas 3CTETHMKY HAy4YHOTO TBOPYECTBA, IPUCYLIETO
¢duznueckoil Hayke.
Tpyooesoe socnumanue:
MHTEPEC K Pa3IMyHbIM cdepaM NpodhecCHOHATBHON JEesATENbHOCTH, B TOM YHCIE CBA3aHHBIM
c pu3MKON | TEXHUWKOH, yMEHHe COBeplIaTh OCO3HAaHHBIA BbIOOp Oynymieidl mpodeccun
U peajn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;
TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHHIO U caMOOOpa3oBaHHIO B oOnacTu (U3HKU Ha
MPOTSHKEHUH BCEH )KU3HU.
JKonozuueckoe eocnumanue:
c(OpPMHUPOBAHHOCTh ~ JKOJOTMYECKOM  KYyJIbTYphl, OCO3HAaHUE TIJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPObIIeM;
IJJAHUPOBAHUE MU OCYILECTBICHHE IEHCTBUI B OKPYKAIONIEH Cpelie HAa OCHOBE 3HAHUA ILENeu
YCTOMUYMBOTrO Pa3BUTHS YEJIOBEUECTBA;
paclIMpeHHe OIbITa JESTENIbHOCTH IKOJIOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHUH 10 PU3HKe.
Ilennocmu nayunozo noznanus:



c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(bU3UYEeCKON HAYKH,

OCO3HAHME IICHHOCTH HAYYHOW JEATeIbHOCTH, TOTOBHOCTH B IpOIlECCe H3YYCHHS (PU3UKU
OCYILECTBIISATH MIPOCKTHYIO M UCCIICAOBATEILCKYIO IEITEILHOCTh HHIUBHUIYaIbHO U B TPYIIIIE.
B mporiecce qocTrKeHUST TNYHOCTHBIX PE3YJIbTATOB OCBOCHHS ITPOTPAMMBI CPETHEr0 OOIIEeTo

oOpazoBanus 1Mo (u3Mke y OOyUAIONIMXCS COBEPIICHCTBYETCS IMOYUOHANbHBIU UHMENLIEKN,

IpernoiararoImui copMUpPOBaHHOCTH:

CAMOCO3HAHUS!, BKITFOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHAIIBHOE COCTOSIHUE, BHIIETh
HAIPaBIICHUS PA3BUTHS COOCTBEHHON AMOIIMOHAILHOM cephl, OBITH YBEPEHHBIM B ce0€;

camope2yniuposans, BKIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE NMPHUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBECHHE, CIOCOOHOCTh aIalITUPOBATHCS K AMOIIMOHAIBHBIM H3MEHEHHSIM U TIPOSIBIIATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYmMpeHHel MOmusayuu, BKIOYAIOIEH CTpEeMIICHHE K JOCTH)KEHUIO IIeTTH U YCIIEeXY, ONTHMH3M,
WHUIIMATHBHOCTh, YMEHUE JICHCTBOBATh, UCXOJISI U3 CBOUX BO3MOXKHOCTEHA;

amMnamuu, BKIFOYAIOIeH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSTHUE IPYTUX, YIUTHIBATh
€ro MPH OCYIIECCTBICHUHU OOIIEHHSI, CIOCOOHOCTh K COYYBCTBHIO M COTIEPESIKUBAHHMIO;

COYUATbHBIX HABLIKOG, BKIIOYAIOIINX CHOCOOHOCTh BBICTPAWBaTh OTHOUICHUS C APYTHMH
JIFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peIIaTh KOHDIUKTHI.

METANPEAMETHBIE PE3YJIBTATHI

YHHBepcaﬂbele No3HABAaTeJbHbIE A€l CTBHUSA

ba3zoevie nozuueckue oeiicmeus:

caMoCTOsTeNNbHO  (OPMYIUPOBATh U aKTyallU3UpOBaTh MpobiieMy, paccMarpuBaTh €€
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIBHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUH UX JOCTHIKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH Y MTPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaTeiBaTh IUTAH pEUICHHS MPOOJeMbl € y4éTOM aHallM3a UMEIONINXCS MaTepUabHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3yJIbTATOB LIESAM, OLIEHUBATh
PHUCKH TIOCTIEJICTBUHN JESTENHHOCTH;

KOOPJIMHHUPOBATH H BBIITOJIHSITE paboty B YCJIOBHSIX peanbHOro, BUPTYaAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3zoevle uccneoosamenvckue oelicmeusn:

BJIQ/IETh HAYYHOU TEPMHUHOIOTHEH, KITFOUEBBIMU MOHATHIMHI U METOIaMU (PU3MUECKON HAYKU;

BJIAJICTh HABBIKAMH y4e€OHO-HCCIIEIOBATEIHCKON U MPOSKTHOM JAEATEIHLHOCTU B 00JaCTH (HU3UKU;
CIIOCOOHOCTBIO Y FOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEeIIeHUs 3aaa4y
(GU3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3TUYHBIX METO/I0B IMO3HAHMS;

BIAJETh BUJIAMHU JCATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpPIpPETalnu,
MpeoOpa30BaHUI0 W MPUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHUTYyalMsX, B TOM 4YHCJE TpH
CO3aHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATH IPUYUHHO-CIICJICTBEHHBIE CBS3H M aKTyaIM3WPOBATh 3a7ady, BBIJIBUTATh THIOTE3Y €&
pellleHus, HAXOAWTh apryMEHTBl MJisi JOKa3aTellbCTBa CBOMX YTBEPXKICHHM, 3a/1aBaTh
napameTpbl U KpUTEPUH PEIICHNUS,

aHAJIM3UPOBAThH MOJYYEHHBIE B XOJE PEIICHUS 3a/1aud pe3yJbTaThl, KPUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33]]a41 B 00pa30BaTEIHHON AEATEILHOCTH, B TOM YHCIIE
pU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCUTH 3HAHUSA M0 (PU3HUKE B MPAKTHUECKYIO 00JIaCTh )KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIJIBUTATh HOBBIC HJIEH, MpeAaraTb OPUrHHAIbHBIC MTOAXOJBl U PELICHUS; CTAaBUTh MPOOJIEMBI
¥ 3a]1a4¥, JOIYCKAOIIHE AIbTePHATUBHBIC PELICHUS.
Paboma c ungpopmayueii:

BJIaZICTh HABBIKAMU MOJTYyYeHHS HHPOPMAIMK (HU3NUECKOTO COACPIKAHHUS U3 NCTOUHHKOB PAa3HBIX
TUIIOB, CAMOCTOSITEIIbHO OCYIIECTBIIATH MOKMCK, aHAIN3, CUCTEMATH3AIMI0O U HHTEPIIPETALHIO
UH(pOpPMAINY Pa3IUYHBIX BUAOB U (HOPM IIPEICTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCTIONIB30BAaTh CPENCTBA HWH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHI B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTaHU3alMOHHBIX 33]a4 C COONII0JIEHUEM TpeOOBaHMM
SPrOHOMUKH, TEXHUKU 0€30M1aCHOCTH, THTHEHBI, peCypcocOepeKeH s, MPABOBBIX M STHYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;

CO3JaBaTh TEKCTHI (YU3UUECKOTO COJECpPKAHUS B Pa3IMYHBIX (popmarax C yuéToM Ha3HAYCHUS
uHPOpPMALIMK U LEJICeBOM ayJUTOpUHU, BBIOMpas ONTUMAIbHYIO (OpMYy THpeACTaBICHUS
Y BU3YaJIM3aLlUH.

YHHBepcaﬂbele KOMMYHUKATHUBHBIC JeHCTBUA

Oobwienue:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (PU3UKU M BO BHEYPOUHOH J1eATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIMKTHBIX CUTYAIlMi U CMATYaTh KOH(MDIUKTHI,

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB.
Cosemecmnasn oesamenbHOCHb:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUYaTbHOU PaOOTHI;

BBIOMpATh TEMaTUKY U METOIbI COBMECTHBIX JEHCTBUI C yué-
TOM OOIIMX UHTEPECOB U BO3MOXKHOCTEH Ka)/I0T0 YieHa KOJUIEKTHBA;

MPUHUMATH 11€JIM COBMECTHOM JIeATEIbHOCTH, OPTaHU30BBIBATh U KOOPJAUHUPOBATH JACUCTBUS 11O
e€ JOCTM)KEHMIO: COCTaBJATh IUIAH JIGHCTBUHM, paclpenesisTh poiau C Y4ETOM MHEHUH
YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLICHUBATh KaueCTBO CBOETO BKJIaJa U KaKJ0TO0 y4acTHUKA
KOMaH /b B 001IUI pe3yabTaTt o pa3paboTaHHBIM KpHUTE-
pHsIM;

npeajaratb HOBBIC TMPOCKTHI, ONCHUBATHL HJACHU C IIO3MIHMU HOBU3HBI, OPUTHMHAJIBHOCTH,
HpaKTI/I‘{CCKOﬁ 3HAYUMOCTH;

OCYHWICCTBIATEL IMO3UTHUBHOC CTPATCTHUUCCKOC IMOBCACHHUE B PA3JIMYHBIX CHTYyalMAX, IPOABIIATH
TBOPYECTBO 1 B006pa)KeHI/Ie, OBITh WHHUIINATHBHBIM.

YHI/IBepca.TIbH])Ie PEryJasiTUBHBLIC aedcTBUA

Camoopzanuzayus:

CaMOCTOSITENIbHO ~ OCYIIECTBIISITH ~ MO3HABATENBbHYIO  JCSITENBHOCTh B 00NMacTu  (pu3Mku
Y aCTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTaBJSATh IUIAH PEHICHUS PACUETHBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOH pabOThl ¢ y4éTOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEAINIOYTEHU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBINA BHIOOP, ApTYMEHTHPOBAThH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIIICHHUE;

OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (HOPMUPOBAHUIO | MPOSBICHUIO IIUPOKOW DJPYAMIMH B 00macTu (HU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHbD.
Camokonmpony:.

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEJISIM;



BJIAJCTh HaBBIKAMU I[IO3HABATEIbHON pe(dIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUI
Y MBICJIMTEIBHBIX IPOLECCOB, HX PE3YylbTATOB U OCHOBAHMM; HCIOJb30BATh IMPUEMBI
pedexcun Ut OLIEHKH CUTYalluy, BBIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 X CHUKECHHUIO;

Ilpunamue ceoa u opyaux:

IpUHUMATh ce0sl, TOHMUMAsl CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U IPABO JPYTUX HA OLIMOKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 kixace

B npouiecce u3yuenus kypca ¢puszuku yriyonéanoro ypoBHs B 10 kiacce y4eHUK HAydUTCS:
NOHUMATh POJb (U3UKK B IKOHOMHYECKOH, TEXHOJIOTMYECKOH, IKOJOTMYECKOH, COIUATBbHOU
U 3 TUYECKOI chepax AeaTeIbHOCTH YeI0BeKa; POJb U MECTO (PU3UKU B COBPEMEHHON HAYYHOMN
KapTUHE MHpa; 3HAUYE€HHUE OIUCATEIbHOM, CUCTEMAaTU3UPYIOUIEH, OOBACHUTEIBHON
Y TIPOTHOCTHYECKON (YHKIHMI (pU3MUecKOd TEOpHH — MEXaHUKU, MOJEKYISIpHOU (HU3UKU
U TCPMOAMHAMUKH;  pONb  (PHU3MUECKOW Teopurd B GOPMHPOBAHWUU  TPEICTABICHHUMA
0 (pusuveckol KapTUHE MUPA;
pa3auyarth yCIOBUS NPUMEHUMOCTH MojeNed (U3NYECKUX Tel U MPOLECCOB (sBJICHUN):
WHepLuuajgbHas cuctemMa oTcuéra, aOCONIOTHO TBEPAOE TENO, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JIBWXKCHHE, CBOOOJHOE TMajeHue, aOCoMOTHO ympyras aedopMarius,
abCONIOTHO YIIpyroe U aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJENU Tas3a, KUIAKOCTU
U TBEPAOTO (KPUCTALIMYECKOTO) Tejla, WJCaTbHbIA Ta3, TOUYEYHBIM 3apsil, OIHOPOIHOE
3JIEKTPUYECKOE TI0JIE;
pa34aTh YCIOBHS (TPaHHIIBI, 00JIACTH) IPUMEHUMOCTH (PH3HUYECKUX 3aKOHOB, [IOHUMATh BCEOOIINH
xapakTep (pyHIaMEeHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTh MCIIOIb30BaHHSI YaCTHBIX 3aKOHOB,
AQHAIN3UPOBATh M OOBSCHITH MEXAaHMYECKHE IIPOLIECChl U SBJIEHUS, HCIOJIb3ysl OCHOBHbBIE
MOJIOKEHUS U 3aKOHBI MEXaHWMKHM (OTHOCHTEIBHOCTh MEXAaHMUYECKOI'O JIBUKEHUs, (HOpMYIIbl
KMHEMaTUKU paBHOYCKOPEHHOI'O JIBWXKEHHS, NpeoOpazoBaHusi [amunes nns ckopocTu
U IIepeMEIICHM, 3aKOHBI HbI0TOHA, MPUHILIMIT OTHOCUTENBHOCTH [ anuiies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBl COXPAHEHMs] MMITYJIbCa U MEXaHMYECKON 3HEpPIruu, CBSA3b pabOThI CHJIBI
C U3MEHEHUEM MEXAaHWYECKOW DJHEPruH, YCJIOBMSI PAaBHOBECUS TBEPIOTO TeEsa); IPH ITOM
HCIIOJIB30BaTh MAaTEMaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH
¢u3nuecKkux 3aKOHOB: mpeoOpa3oBaHuil [anuies, BToporo W Tperbero 3akoHoB HeIoTOHa,
3aKOHOB COXPAHEHUS UMITYJIbCAa U MEXAHUYECKOW dHEPIHH, 3aKOHA BCEMUPHOTO TATOTECHHUS;
aHAJTM3UPOBATh M OOBSACHATH TEIJIOBBIE NMPOLIECCHI U SIBIEHUS, UCIIOJIb3YS] OCHOBHBIE TOJIOXKEHHUS
MKT u 3akoHBI MONEKYIApHON (PU3UKU U TEPMOJIMHAMUKH (CBS3b JIaBJICHUS M1€aIbHOTO ra3a
CO CpelHEH KMHETUYECKON DHEPruer TEIJIOBOIO ABUKEHUS U KOHIICHTPALMEW €r0 MOJIEKYII,
CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPETHEN KUHETUYECKON SHEPrueil TEIIOBOrO JBHKEHHS €ro
YaCTHULL, CBSI3b JABJICHUS HACAIBHOIO a3a C KOHUEHTpALUel MOJEKYJ U €ro TeMIlepaTypoi,
ypaBHeHue MenpaeneeBa—Kianeiipona, nepBblid 3aKOH TEPMOAUHAMHUKH, 3aKOH COXPAHEHUS
DHEPrUM B TEIUIOBBIX IpOlEccax); MPH 3TOM HCIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh yCIIOBHs IPUMEHUMOCTH ypaBHeHUs1 MeHaeneeBa—KnaneipoHa;
aHAJTM3UPOBATh U OOBSCHATH DJEKTPUUYECKUE SIBICHHS, HCIONb3YsS OCHOBHBIE MOJOXKEHHUS
Y 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPAHEHMs JJIEKTPUUECKOTo 3apsna, 3akoH Kyiona,
MOTEHIUAIBHOCTh 3JEKTPOCTATHYECKOTO TMOJsA, MNPHUHIMI CYNEPHO3ULUN AIIEKTPUYECKUX
10JIEH, TIPY ATOM yKa3blBas yCJIOBMsI PUMEHUMOCTH 3aKkoHa KyioHa; a Takke NMpaKTHYECKU
Ba)XHbIE COOTHOIIEHUS: 3aKOHbI OMa NJs yyacTKa LEenu M JJsl 3aMKHYTOM 3JeKTpHUYECKOi
neny, 3akoH /xoyns—IJlenna, npasuna Kupxroda, 3akonsr @apanes 17151 371€KTpoIn3a);
ONKCHIBATh (PU3UUYECKHE MTPOLIECCH U SBJICHMS, UCIIOIb3YS BEIMUUHBI: IIEpEMEIIEHNE, CKOPOCTb,



YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJl, CHUJIa, MOMEHT CHIIbI, JaBJICHUE, MOTEHIMAIbHAs
SHEprusi,  KWHETHYecKas  OJHeprus,  MeXaHuueckas  JSHeprusi, paboTra  CHIIBL
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CUJIa TSHKECTH, CUJIA YIIPYTOCTH, CUJla TPEHUSI, MOIITHOCTD,
SHEeprusi B3auMOJEHCTBUS Tena ¢ 3emiéil BONMM3M €€ TOBEPXHOCTH, JHEPTus YHpyrom
negopManuu TPYKUHBI; KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TemIeparypa Tena, paboTa
B TEPMOJAMHAMHUKE, BHYTPEHHSISI SHEPTUS UACATBLHOTO 0JIHOATOMHOTO ra3a, paboTa ujealibHOTro
rasa, OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEIIOBOroO JBUTaTENS;
3JIEKTPUYECKOE T0JI€, HANPSHKEHHOCTh AJEKTPUYECKOrO IOJsl, HAIpPsSKEHHOCTh IOJSA
TOYEYHOI'O 3apsiia WM 3apsyKeHHOro Ilapa B BaKyyMe€ U B IMAJIEKTPUKE, IOTEHLHUAI
3JIEKTPOCTATHYECKOr0 IOJIsl, PA3HOCTh MOTEHILMAJIOB, 3JEKTPOJBIXKYIIAsl CHJIAa, CHJIA TOKa,
HAIpsDKEHUE, MOIIHOCTh TOKa, JJIEKTpUueckas €EMKOCTh IUIOCKOrO  KOHJEHCATopa,
CONPOTUBIICHHE YYacTKa I€NU C [OCJIEN0BATEIbHBIM U MMAPAJUICIbHBIM  CO-EAMHEHUEM
PE3UCTOPOB, SHEPTUsl NIEKTPUUECKOTO OIS KOHJEHCATOPA;

OOBSCHATh OCOOCHHOCTH MPOTEKaHUs (PU3NYECKUX SIBICHUNA: MEXaHHMUYECKOE IBIKEHUE, TEIUIOBOE
JBIDKCHHE 4YaCTHI[ BEIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBIDKeHHE, AUpy3us,
UCHAapeHHe, KUIEHUE U KOHACHCAlMs, IUIABICHUE U KpUCTAJUIM3allMs, HalpaBICHHOCTb
TEIJIoNepeiadyr, JJIEKTpU3alys TeJl, SKBUIIOTEHIMAIbHOCTh IIOBEPXHOCTU 3apsKEHHOTO
IIPOBOJIHUKA;

IOPOBOJIUTH HCCIIEJJOBAHUE 3aBUCHMOCTH OJHOW (DU3MYECKOW BENWYMHBI OT JAPYroi
C MCIOJIb30BAaHUEM IMPSMBIX U3MEPEHUIA: TPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATh
pe3yabTaThl MOJYYSCHHOH 3aBHCUMOCTH (PM3MYECKUX BEIWYHH B BHIE T'PAapUKOB C y4ETOM
a0COTIOTHBIX MOTPEITHOCTEN H3MEPEHUIA, AeNaTh BBIBOABI IO PE3yIbTaTaM HCCIEAOBAHUS;

IPOBOJUTH KOCBEHHBIC M3MEPEHUsS (PU3MUYECKMX BEIUYMH; MPH ITOM BBHIOMPATh ONTHUMAJIbHBIN
METOJl HU3MEpEHHs, OIEHUBATh AaOCONIOTHBIE M OTHOCHTEIbHBIC MOTPEIIHOCTH MPSMBIX
Y KOCBEHHBIX U3MEPEHU;

MIPOBOAMTH OIBITHI IO MPOBEPKE MPEUI0KEHHON THIOTE3bI: IUIAHUPOBATH 3KCIIEPUMEHT, COOMPATh
9KCIEPUMEHTAJIbHYIO YCTaHOBKY, aHAJIM3UPOBATh IOJYYEHHBIE PE3YJIbTAThl U JI€JIaTh BHIBOJ
0 CcTaTyce MPeI0KEHHONW TMIIOTE3bI;

coOnrofarh mpaBwiia 0€30MacHOrO TpyJa MpH MPOBEIECHUU HCCIEAOBaHUN B paMKax y4yeOHOIo
HKCIEPUMEHTA, MpaKTHUKyMa U y4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON JesTeTbHOCTH
C UCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U Ta0OPATOPHOTO 00OPYIOBAHUS;

pewiath pacy€THbIE 3aJlaud C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM (PU3MYECKOM MOJenblo: Ha
OCHOBaHMHU aHaJlu3a YCJIOBUS OOOCHOBBIBaTh BBIOOp (M3MUECKOM MOJENH, OTBeyaroleit
TpeOOBaHUSM 3a/1ayd, MPUMEHITh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIATHI
(Gu3nyecKux TEOpUil NpU HCMONb30BAaHUM MaTEeMAaTUYECKUX METOJOB pELIeHUs 3ajad,
MPOBOJIUTh PAcCYEThl HA OCHOBAaHWU HMEIOIIMXCS JAaHHBIX, AHAJIU3UPOBATH PE3YJbTATHI
U KOPPEKTUPOBATh METO/IbI PEILIEHUS C YUYETOM MOJyUYEHHBIX PE3YyIbTATOB;

pemaTte KadecTBEHHbBIE 3a/Jauyd, TpeOyrolye MPUMEHEHHs 3HAaHUW M3 Pa3HBIX pa3felioB
HIKOJIBHOTO Kypca (PU3HMKH, a TAK)KE UHTErPallii 3HAHUN U3 IPYTUX MPEAMETOB €CTECTBEHHO-
HAy4YHOTO IMKJIa: BBICTPAUBaTh JOTHYECKYIO LIETIOYKY PacCyKIEHHUI C ONIOPON Ha N3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBIICHUS;

UCMOJIb30BaTh TEOPETUYECKHE 3HAaHUS JUII OOBACHEHHMsS OCHOBHBIX IPHHLMUIIOB pabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJIIOTUYECKUX MTPOLIECCOB;

MPUBOJUTH IPUMEPHI BKIIAJIa POCCUICKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJTM3UPOBATh U OLIEHUBATh MOCJIEJACTBHS OBITOBOM W IMPOM3BOJCTBEHHOM JESTEIbHOCTH
YEJIOBEKa, CBI3aHHOU C (PU3HUUECKUMU MPOIECCAMU, C TTO3HUIINI SKOJOTUYECKON 0€30MacHOCTH,
MIPEACTABICHUI O PallMOHAIBHOM MPHUPOJONOIb30BAHUH, a TAK)XKE PA3YMHOM HCIOJIb30BAaHUU
JTOCTYKCHHUI HAYKH M TEXHOJIOTHH JJIs TaTbHEHIIIETO Pa3BUTHSI YETIOBEYECKOTO 00IIeCTBa;

MPUMEHSATD pasnuyHble crnocoObl paboThl ¢ MHpopManuen (U3NUECKOTo COJEpIKAHUS
C UCIOJIb30BAaHUEM COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJOTHMM: MPH 3TOM HCHOJIb30BaTh
COBpPEMEHHbIE MH(OPMALMOHHBIE TEXHOJOIWU JUI MOUCKA, MepepaboTKH U NpPeabsBICHHS



y4eOHOM ¥ HAYYHO-TIOMYJIAPHONH  HMHMOpMAIMK, CTPYKTYPUPOBAHHS U MHTEPIPETALIUH
uHpOpMAIMK, TIOMYYCHHOW €3 PAa3IMYHBIX MCTOYHUKOB, KPUTHYCCKH aHAIU3UPOBATH
HoJTy4aeMyr0 MH(GOPMAILMIO M OLICHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS
3HAHMH, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHKMKA HH(OpMAIINH;

NPOSIBJIATh OPraHU3AIMOHHBIC W [MO3HABATEIbHBIC YMEHHUS CAMOCTOSATEIBHOTO MPUOOPETCHHS
HOBBIX 3HAHHUH B MPOIECCE BBIMOJHEHUS MPOCKTHBIX M y4eOHO-HCCIICA0BATEIbCKUX PaboT;
paboTaTh B IpyIe C UCIIOJIHEHUEM Pa3IHYHBIX COLMAIBHBIX POJICH, IIAHUPOBATh PabOTy
IPYIIIbI, PAIIMOHAIBHO PACTIPEICIIATH JCITEILHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aICKBATHO
OILICHUBATh BKJIAJ] KXKIOT0 M3 YYaCTHUKOB IPYIIIbI B PEIICHHE PACCMATPUBACMO MPOOIIEMBI;

HPOSIBIISITH MOTUBAIHIO K OYIyIel MpodecCHOHATBHON AEATEILHOCTH M0 CHEIHAITBHOCTIM (DH3UKO-
TEXHUYECKOTO MPOHIIS.

11 kaace

B nponecce usyuenus kypca pusuku yriay0néHHoro yposHs B 11 kinacce ydeHUK HAyqUTCS:

NOHUMATh POJIb (PU3UKH B YKOHOMHUYECKOW, TEXHOIOTHYECKON, COIIMATILHON M STHUECKOH cepax
JeSITeIbHOCTH YEJIOBEKA; POJIb U MECTO (PM3UKU B COBPEMEHHON Hay4YHOW KapTHHE MUPA; POJIb
ACTPOHOMHUHU B NPAKTUYECKON JEATEIBHOCTH YEJIOBEKA U JajbHEHIIEM HAayYHO-TEXHUYECKOM
pa3BUTHN; 3HAYEHUE OIHCATENbHOM, CUCTEMATU3HUPYIOILIEH, O0BSICHUTEIILHON
Y TIPOTHOCTHYECKOW (YHKIMN (PU3UUECKOM TEOPUH — DIEKTPOJWHAMHUKH, CIIEIHATBHON
TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKHU; posib (pU3nuecKoi TeopuH B GOPMHUPOBAHUU
NpEeCTaBICHUN O PU3NUECKON KapTUHE MHUpaA, MECTO (PM3WYECKON KapTHHBI MHpa B 00IIeM
PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O IPUPOLIE;

pa3M4aTh YCIOBUS IPUMEHUMOCTH MOJIEINIEH (PU3NIECKHUX T U MIPOIIECCOB (SIBJICHUH): OTHOPOTHOE
EKTPUUYECKOE U OJHOPOJHOE MArHUTHOE MOJIs, TAPMOHUUYECKUE KOJIEeOaHUsl, MaTeMaTHYECKUil
MasITHUK, UJI€aJIbHbIN PYKUHHBIA MAasTHUK, TAPMOHUYECKIE BOJIHbI, UI€AJIbHBIIN KOJeOaTenbHbIN
KOHTYp, TOHKasl JIMH3a; MOZEJIEH aTOMa, aTOMHOT0 si7Jpa ¥ KBAaHTOBOM MOJIENIN CBETA;

pa3nuyath ycinoBHs (TpaHHIBI, O0JAaCTH) NPUMEHHUMOCTH (DU3MYECKMX 3aKOHOB, MOHUMATh
BCEOOIMI XxapakTep pyHAaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTb HCIIOJIb30BaHMsI YaCTHBIX
3aKOHOB;

aHAJTM3UPOBATh M OOBSACHATH 3JEKTPOMArHUTHBIE MPOLECCHl W SBJICHHS, UCHOJIb3ys OCHOBHBIE
MOJIO’KEHUSI U 3aKOHBI 3JEKTPOAMHAMMKHU U CIIEUAIbHOW TEOPUU OTHOCUTEIBHOCTU (3aKOH
COXpPaHEHHUs NIEKTPUUECKOro 3apsiaa, cuiia Ammnepa, cuia JIopeHa, 3aKoH 2J€KTpPOMarHUTHON
WHIYKIWHY, npaBwio Jlenna, cs3p IJ[C caMOUHIYKIIUU B SJIEMEHTE JIEKTPUUYECKON IIEMH CO
CKOPOCTBIO M3MEHEHHUs CWJIBl TOKA; IOCTYJaThl CHEIUAJIBHONM TEOPUU OTHOCHUTEIBLHOCTU
OWHIITeHA);

aHAJTM3UPOBaTh U OOBSACHATH KBAHTOBBIE TNPOLIECCHl U SBJICHMS, MCIOIb3Ys MOJIO0XKEHUS
KBaHTOBOH (pu3uku (ypaBHeHHE DifHIITEeHA U1t poToddexTa, mepBhlii U BTOPOI MOCTYNATHI
bopa, mpuHIMI CcOOTHOUIEHUs HeompenenéHHocTe ['eif3eHOepra, 3aKOHBI COXpaHEHMS
3apsI0BOIO 1 MAacCOBOI'O YHCENl M HEPTUU B SJEPHBIX pEaKLHUsAX, 3aKOH PaJMOaKTHBHOIO
pacmaja);

ONKCHIBaTh (PU3NYECKUE IMPOLECCHl U SBJICHUS, HCHONB3YS BEJIWYMHBL: HaANPsSKEHHOCTH
IIEKTPUYECKOTO TIOJIS, MOTEHLHAT 3JIEKTPOCTATUYECKOrO IIOJSA, Pa3HOCTh MOTEHIHAJIOB,
AIIEKTPOJBIIKYILASL CUJIAa, MHAYKLUS MAarHUTHOTO TOJsl, MarHUTHBIM MOTOK, cuiia AMIiepa,
WHAYKTUBHOCTb, DJJIEKTPOJBIKYIIAs CWJIa CaMOMHAYKLHH, HHEPrHMsl MarHUTHOTO TOJS
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKUIN UMITYJIbC, TIOJTHAS SHEPTHUsl, SHEPTUs OKOs CBOOOHOMN
YaCTHIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsij Apa, SHEPTHs CBA3H A1pa;

OOBACHATH OCOOEHHOCTH NPOTEKaHUS (U3NYECKUX SBICHHUM: 3JEKTpOMAarHWTHas HHIYKIUS,
CAaMOMHJYKIMS, PE30HAHC, HWHTep(EepeHUuss BOJH, IU(PPAKLUs, IUCIEPCHs, MOJIHOE
BHYTpEeHHEE oTpakeHue, hotodnekrpuueckuii 3pdext (pororddexr), anvda- u 6era-pacmabi
a1ep, raMMa-u3iaydeHue sjaep; (pU3HMuecKue MPUHIUIMBI CIEKTPAJbHOIO aHaln3a M paboThl
nasepa,

ONpEAEIATh HAIpPABJIECHUE MHIYKIUU MArHUTHOTO IOJIA IIPO-BOJHHUKA C TOKOM, CHJIBI AMmImepa



u cuisl JlopeHna;

CTPOUTBH M300paXKEHHE, CO3ABAEMOE TUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M, U pacCUUTBIBATh €r0
XapaKTEpUCTUKU;

IIPUMEHATH OCHOBOIIOJIATalOIUE ACTPOHOMHUYECKHE IOHATHS, TCOPUU M 3aKOHBI I aHAIU3a
U 00bACHEHHS (U3NYECKUX MPOIECCOB, MPOMCXOAIIMX B 3BE3IAX, B 3BE3NHBIX CHUCTEMaX,
B MEXK-TallaKTUYECKOH Cpefie; ABMKEHUSI HEOECHBIX TeJl, 3BOJIIOLUY 3BE31 U BeenenHol;

NPOBOJUTH HCCJIEIOBAHUE 3aBHCUMOCTEH (DM3NYECKUX BEIMYHH C MCIIOJIB30BAaHHEM IPSIMBIX
U3MEPEHUI: IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3ysbTaThl MOTYYEHHON
3aBHCUMOCTH (PU3MYECKHX BEITMYMH B BUJE TPAPHUKOB C YIETOM aOCOIIOTHBIX MOIPEIIHOCTEH
M3MEPEHUH, JeN1aTh BEIBOJBI 10 PE3YJIbTaTaM MCCIEIOBAHMS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUYECKHX BETUYMH; MPH ITOM BBHIOMPATh ONTHUMAJIbHBIN
METOJI H3MEpEHHUs, OLEHMBATh aOCOJIOTHBIE M OTHOCUTEIbHBIE IOTPELIHOCTH IPSIMbIX
Y KOCBEHHBIX U3MEPEHUN;

IPOBOJUTH OIBITHI 10 IIPOBEPKE NPEJIOKEHHOM T'HITOTE3bI: INIAHUPOBATH SKCIIEPUMEHT, COOUPATh
IKCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIBTATHI U J€JIaTh BBIBOJ
0 CTaTyce MPeII0KEHHONW TMIIOTE3bI;

ONMCHIBATh METO/IbI IIOJYUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHMIA;

coOuroiaTh MpaBuiaa OE€30MaCHOTO TPyAa MpHU MPOBEACHUU HMCCIEJOBAHUN B paMKax y4eOHOro
OKCIEPUMEHTa, MPAKTHKyMa U y4eOHO-HCCIIEIOBATEIBCKON U MPOSKTHON JeSTEIbHOCTH
C UCII0JIb30BaHUEM MU3MEPUTENBHBIX YCTPOHCTB U 1a00paTOPHOTO 000PYI0BaHMS;

pemaTh pacyE€THBIC 3a/1a4M C SBHO 33aJaHHON W HESBHO 3aJaHHON (DM3MYECKOH MOJIENbI0: Ha
OCHOBAHMHU aHaJM3a YCJIOBUS BBIOMpAaTh (PU3MUECKUE MOJIENIH, OTBevaroliue TpeOOBaHUAM
3aa4d, TPUMEHITh (OPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIAThl (PU3UYECKUX TEOPHil
IIPY MCIIOJIB30BAHUM MAaTEMaTHYECKHMX METOJOB PEIIEHUs 3alad, NPOBOJUTH PACUETHI Ha
OCHOBAaHUU HMMEIOIIMXCS JAHHBIX, AHAIM3UPOBATh PE3YNIbTaThl U KOPPEKTHUPOBATH METOMbI
pELIEHNUs ¢ YYETOM IIOJyUYEHHBIX PE3yJIbTaTOB;

pelath KayeCTBEHHbIE 3ajaud, TpeOyIoL[Me INPUMEHEHUs 3HaHWM U3 pa3HbIX pa3JeloB
MIKOJBHOTO Kypca (pU3UKH, a TAaKXKe UHTETpalliy 3HaHUHM U3 IPYTUX NPeAMETOB €CTECTBEHHO-
HAy4YHOTO IMKJIa: BBICTPAaUBaTh JOTMUECKYIO LIETIOUKY PAacCyKICHHI C OOpoi Ha W3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKHUE SIBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMUS MJI1 OOBSCHEHHS OCHOBHBIX MPUHUIMUIOB pabOThI
U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOHUCTB U TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOJIUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTUH;

AQHAIN3UPOBATh U OLEHUBATh TOCJIEACTBUSA OBITOBOW U MPOU3BOJACTBEHHON JAESITEIBLHOCTU
4eJI0BEKa, CBA3aHHOM ¢ (PU3MUECKUMU IPOLIECCaMHU, C MTO3ULIMHA 3KOJIOrHYecKoi 0€301MacHOCTH,
MPEJICTAaBICHUN O pallMOHAJIBLHOM MPHUPOJIONOIb30BaHUH, a TAK)KE Pa3yMHOM HCIIOJIb30BAHUU
JOCTH)KEHUI HAyKH U TEXHOJOTHH IS JajdbHEHIIEro pa3BUTHS YeJI0BEYECKOTr0 OOIIECTBRa;

IIPUMEHSATH pasiauuHble crnocoObl  paboThl ¢ MHGopManuend (U3MUECKOTO COAepKaHUs
C MCIIOJIb30BaHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTUH: NMPH 3TOM HCHOJIb30BATh
COBpeMEHHbIe MH(OPMALMOHHbIE TEXHOJOTUHU JUIsl TOHUCKa, MepepabOoTKU M NMpEeAbIBICHUS
y4yeOHOI ¥ Hay4yHO-TIOMYJSIpHOM MHGOpPMAIMM, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
uH(pOpMallMK, TOJIYYEHHOM U3 pa3IWYHbIX HCTOYHUKOB; KPUTHUECKH aHAIU3HPOBATh
NoJy4aeMyro MH(OpMaIMIO M OLEHMBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HAaHUH, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHHKA HH(OPMALIUU;

NPOSIBJIATH OPraHU3allMOHHBIE W [TO3HABATEJIbHBIE YMEHHS CAMOCTOSTENBHOTO MPHOOpPETeHHUs
HOBBIX 3HAHMU B MPOIECCE BBIMOIHEHUSI MPOEKTHBIX U y4eOHO-HCCIIE0BATENbCKUX padoT;
paboTaTh B IpyIIe C UCIIOJHEHHUEM Pa3IMYHBIX COLHUAIBHBIX POJel, MIaHUpPOBaTh PaboTy
TPYNIBI, PALIMOHAIBHO PACHIPENENISTh IEATEIbHOCTh B HECTAHIAPTHBIX CUTYalIUsIX, aIeKBAaTHO
OLIEHUBATh BKJIAJ] KaXKJA0T0 U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE PacCMaTpUBaeMOil MPOOIIEMBI;

MPOSIBIISITH MOTUBALIUIO K OyayILeil mpodeccoHaIbHOM AeATeTbHOCTH 110 CIEUUATBHOCTAM (PU3HUKO-
TEXHUYECKOTo mpodus.



COJEP)KAHUE YYEBHOI'O IIPEJIMETA «®U3UKA» (YTJIYBJIEHHBIN
YPOBEHD)

10 kaace
PA3JEJI 1. HAYUYHBIN METO/I TIO3HAHMUS ITPUPO/IbI
®dusnka — ¢yHIaMEHTaIbHAs Hayka o mpupoje. HaydHblii MeToJ TMO3HAHHMS W METOIbI

UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.
OKCIIepUMEHT U TeOopusl B Ipolecce Mo3HaHWs mpupozabl. HaOnroneHue u 3KCHEpUMEHT
B (u3MKe.
CriocoObl M3MepeHHs (PU3NYECKMX BEJIMYMH (QHAJIOTOBbIE M LU(POBBIE H3MEPHUTEIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).
[TorpemnocTu nu3MepeHuil pu3nuecKux BeIUUUH (a0COMIOTHAS U OTHOCUTENIbHAS).
MonenupoBanue (U3NYECKUX SBICHUNA | MPOLECCOB (MaTepualibHAsi TOYKA, aOCOIIOTHO
TBEPJI0€ TEJIO, UJeaIbHAasl )KUAKOCTh, UJealIbHBIN T'a3, ToueuHbld 3apsn). ['unoresa. dusznyeckuit
3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. PHU3HUEcKas TeOpusl.
Ponmp ummecto ¢u3uku B GOPMHPOBAHUM COBPEMEHHON HAaydyHOM KapTHHBI MHUDA,
B IIPAKTUYECKOH JIEATETLHOCTH JIIOCH.
Vuenuueckuil IKcnepumenm, 1adopamopivle padonbvl, NPAKMUKym*
M3mepenue cuitbl TOKa Y HANPSDKEHUS B IIETH ITOCTOSTHHOTO TOKA MPH MOMOIIM aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPUTENIBHBIX PHOOPOB.
3HakoMCTBO ¢ IQpoBoii nabopatopueir mo ¢usuke. Ilpumepbr u3MepeHus (GU3NIECKUX
BEJIMYMH [P TOMOIIY KOMITBIOTEPHBIX JaTYUKOB.

PA3JIEJI 2. MEXAHUKA
Tema 1. Kunemaruka

Mexannueckoe 1BuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 IBUKeHus1. Cuctema oTcuéra.

IIpsimast 1 oOpaTHas 3aa4ll MEXaHUKH.

Pannyc-BekTop MarepuanbHOM TOUKH, €ro MPOEKIIMU Ha OCH CUCTEMBI KOOpAUHAT. TpaeKkTopus.

[lepemerienne, ckopocTh (CpemHssl CKOPOCTb, MIHOBEHHass CKOPOCTb) U YCKOpEHHE
MaTepUaJbHON TOYKH, MX MPOEKIUH Ha OCU CUCTeMbl KoopAuHaT. ClokeHue mnepeMelieHui
U CJIIOKEHUE CKOPOCTEMN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBH)KEHHE. 3aBUCHMOCTb KOOpPJIMHAT,
CKOpPOCTH, YCKOPEHHS U IIyTH MaTepualb-HOW TOUKH OT BPEMEHHU U UX Tpa(uKH.

CBoOoaHoe majeHue. YCKOpEeHHe CBOOOJHOTrO mMajeHus. [[BukeHue Tena, OpOIIEHHOTO MO
YIJIOM K FTOPU30HTY. 3aBUCHMOCTbh KOOPJIMUHAT, CKOPOCTH M YCKOPEHHS MaTEpHaIbHOU TOUKH OT
BPEMEHHU U UX IpauKu.

KpuBonuueiinoe apwxenue. JIBHKeHHE MaTepUabHOW TOYKM IO OKPYXHOCTH. YTIJOBas
W JIMHEWHass cKopocTh. llepmon w gactora oOpamieHws. lleHTpocTpemutensHOe (HOpMalbHOE),
KacaTeJbHOE (TaHT€HIIMAIBHOE) U MOJTHOE YCKOPEHHE MaTepuaibHOW TOUKH.

Texuuueckue ycmpoiicmea u mexHonro2uyecKue npoyeccwvl: CIuJIOMETp, ABUKEHUE CHAPSIOB,

1 B 6y0Kke «Y4eHHYeCKHH 3KCIIepHMEHT, JJabopaTopHble paboThl, MPAKTUKYM» NpPeJACTaB/IeH NepeyeHb YIeHUYeCKUX
paboT, KOTOphIe IiesIeco-06pa3HO MPOBOAUTDL NPHU U3yYEeHUH JAHHOW TEMBbL. Y4eHUYeCKUH 3KCIIepUMeHT MIPOBOJUTCS
B IIPOLieCCe HCC/Ie[0BATENbCKON [1eTeNbHOCTH YYallUXCsl B paMKaxX U3y4YeHHUs HOBOI'O MaTepHasa, JabopaTOpHbIe
paboThl CayKaT TNpPeUMYIIeCTBEHHO [JI1 3aKpeIllJIeHHsl MaTepHasa | OLEeHKH YpoBHSA CHOPMHUPOBAHHOCTHU
COOTBETCTBYIOIIHUX NpeAMETHBIX pe3yJbTaToB. PaGoThl NMpaKTHKyMa 0GeCcnedyuBalOT MNOBTOpeHHe U 0600LieHHe
MaTepuasa U MPOBOAATCS JIMG0 B KOHIEe U3yYeHHUs pa3/iesia, 1M60 B KOHILe yie6GHOro roga. Bei6op TeMaTHKY AJ1s 3THX
BU/IOB YYEHHWYECKHMX IPAaKTUYECKUX paboT MPOBOAUTCH YIUTEJNEeM HCXOAsS U3 OCOGEHHOCTEH MOypOYHOro
MJIAHUPOBAHUS U OCHAllleHUs KabuHeTa PU3UKHU.



[[ENHBIC, IIeCTepEHYATHIC U PEeMEHHBIC MTepeladr, CKOPOCTHBIC THU(THI.

Hemoncmpayuu
Mogenb cuctemMbl 0OTCUETA, MILTFOCTPALs KHHEMATUYECKUX XapAKTEPUCTUK JBUKCHUSL.
CrocoObl UCCIIENOBAHUS IBUKECHUN.
Nnmoctpanus npeaeapbHoro nepexoa U U3MEepeHe MrHOBEHHOKW CKOPOCTH.
[Ipeobpa3zoBanre ABMKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.
[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IPOCTPAHCTBE.
Habmroienue nprxeHus Tena, OpoleHHOro MO/ YTIIOM K TOPU30HTY U TOPU3OHTAIBHO.
Hanpasnenue ckopocTy Ipu ABUKEHUU MO OKPYKHOCTH.
[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.
CpaBHeHue IMyTeH, TPAGKTOPUM, CKOPOCTEH NIBMXKEHHS OJHOTO M TOTO € Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomet, npakmuxym
N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.
N3Mepenne yCKOpeHHs MpU MPSMOJMHEMHOM PaBHOYCKOPEHHOM JIBMKEHHUM I10 HAKJIOHHOM
IIJIOCKOCTH.
Uccnenopanue 3aBUCUMOCTH ITyTH OT BPEMEHH MIPU PABHOYCKOPEHHOM JIBUKEHUH.
H3mepenune yckopeHus cBOOOAHOrO majeHusi (PeKOMEHIOBAHO HCIOJIb30BaHUE LU(pOBOH
naboparopun).
W3ydeHue ABMXEHUS Tela, OPOIIEHHOTO TOPU30HTANbHO. [IpoBepka ruUmores3bl O MPSAMOiA
MPONOPIUOHATBHOM 3aBUCUMOCTH MEXAY JAITBHOCTBIO MOJNETA U HAYAJIBHOM CKOPOCTHIO TEA.
N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSHHOW IO MOJIYJIFO CKOPOCTBIO.
HccrnenoBanne 3aBUCHMOCTH TIEpUOJA OOpalieHWsT KOHHMYECKOrO MasTHHUKA OT €ro
apamMeTpoB.

Tema 2. JlunamMuka

IlepBeiit 3axkoH HrprotoHa. MHepuumanbHbple cuctembl OTCY€Ta. [IpHMHIMI OTHOCHUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl OTCUéTa (ONpeieieHue, IPUMEpBI).

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil.

Bropoii 3akoH HeroTOHA 111 MaTepuaibHOM TOUYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh IPAaBUTALIMOHHON M MHEPTHOW MAcCCHI.

Cuna 1spxecTu. 3aBUCHUMOCTh YCKOPEHHUSI CBOOOHOTO MaJIEHHs OT BBICOTHI HaJl IOBEPXHOCTHIO
IUTaHETHl U OT reorpaduueckoil mMuUpoThl. [IBIkeHHEe HEOECHBIX TNl M MX CITYyTHUKOB. 3aKOHBI
Kemepa. IlepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABMXKyIIerocst ¢ yCKOpEHHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHUS CKOJIBKEHUS U cujia TpeHus nokosi. Koagdunment
TpeHust. Cuiia CONPOTUBIICHUS NPU JBHKEHUM Tella B )KUIAKOCTH WIIM rase, €€ 3aBUCHMOCTb OT
CKOPOCTH OTHOCHUTEIBHOTO JABUKECHHUS.

HMasnenune. 'mapocrarnueckoe nasienue. Cuna Apxumena.

Texnuueckue ycmpoticmeéa U mexHoi02u4ecKue npoyeccvl: TONIIUIHAKYN, JBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu

Habmionenue nBrxeHus Tell B MHEPIHMAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMAaX OTCU&Ta.
[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenne nAByX NIWIMHAPOB WM IIApOB Pa3sHOM MacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEUHEPIIHAILHOM CHUCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHUCTBYIOLIEH NPUIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MAacChl Tela Ha
€ro yCKOpPEHHE B MHEPLUAIIBHOW CHCTEME OTCUETA.

PaBeHCTBO cHJ1, BOSHUKAIOIIVX B PE3YJIbTATE B3aUMOACHCTBHUSA TEI.

N3MepeHne macc 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena nmpu yCKOpEHHOM MOJIBEME U NTAJICHUH.
[lenTpobOeKHbIE MEXaHU3MBI.
CpaBHeHUE CUJI TPEHUS TOKOSI, KAUEHUS U CKOJIBKECHMUSL.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, npakmuxkym
W3mepenune paBHOJCHCTBYIONIECH CHJI TPH IBMYKEHUH OpyCKa 110 HAKIIOHHOM TIOCKOCTH.
[TpoBepka rumnoTe3sl 0 HE3aBUCUMOCTH BPEMEHU JIBUKEHUS OpycKa M0 HAaKJIOHHOM IITIOCKOCTH
Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MaccChl.
HccnenoBanue 3aBUCHUMOCTH CWJI YOPYIOCTH, BO3HHMKAIOIIUX B IPY)KUHE W PE3MHOBOM
oOpasiie, OT ux AeopMaIum.
W3yueHue ABMKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.
W3mepenne koddduiimeHTa TPeHHs MO BETUYHHE YIIIOBOTO Kod(d(duIimMeHTa 3aBUCUMOCTU
Fip(N).
HccnenoBanue ABIKEHH OpYyCKa MO HAKIIOHHOM TNIOCKOCTH € IEpEMEHHBIM K03 duiineHToOM
TpPEHUS.
W3ydeHue ABMKEHUS Ipy3a Ha BaJly C TPEHUEM.

Tema 3. CtaTtuka TBEpIOro Tejia

AbcomotHO TBEpnoe Teno. [loctynaTtenbHOoe W BpallaTtelabHOE JBM)KEHUE TBEPAOIrO Tena.
MoMeHT cuiibl OTHOCUTENBHO Ocu BpamleHus. [lnedo cumbl. CroskeHue cuj, NPHIOKEHHBIX
K TBEpHOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBeCUs: TBEPAOTO Tea.

VYcroitunBoe, HEYCTOMYNBOE, OE3pa3InYHOE PABHOBECHE.

Texnuueckue ycmpoucmea u mexHoi02udecKue npoyeccyl: KPOHIITENH, CTPOUTENbHBIN KpaH,
peméTyarbie KOHCTPYKIUH.

Hemoncmpayuu

VYcioBust paBHOBECHS.
Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padbomet, npakmuxym
HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPaALCHUS.
KoHcTpynpoBaHre KpOHIITENHOB M PACYET CUIT YIIPYTOCTH.

N3yyenue yCTOMYUBOCTU TBEPAOIO Te€Jla, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3ak0oHBI COXpaHEHUsS] B MEXaHUKeE

HNMnyneec MaTepuanbHOM TOYKHM, CHCTEMBl MaTEpUAIBbHBIX TodeK. LleHTp macc cucreMsl
MaTepHalbHBIX TOYEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

HMmynbe crIlbl M U3MEHEHHE UMITYJIbCA TENa.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

MowMmeHT uMmIynbca MaTepuanbHON ToukH. [IpencraBienne o COXpaHEHNH MOMEHTA UMITYJIbCa
B LIEHTPAJIbHBIX MOJIAX.

PaboTa cuibl Ha MajloM U Ha KOHEYHOM TepemenieHnd. [ papuueckoe npeactaBieHne padboThl
CHJIBL.

MOWHOCTb CUIIBIL.

Kunernueckas sHeprust MarepuanbHoi Touku. Teopema 00 N3MEHEHUN KMHETUYECKOM SHEPTUU
MaTepUaIbHON TOUKH.

[lorenumaneHple W HeMOTEHUHANbHBIE cwibl. [loreHnmanbHass sHeprus. I[loreHnmanbHas
SHEprus ynpyro aehopMupoBaHHON MpyxkHuHbBI. [loTeHIManbHas 3HEPrus Tejaa B OAHOPOJHOM
rpaBUTAMOHHOM Tose. [loTeHnumanpHas 3HEprus Tena B FPaBUTALIMOHHOM I10JI€ OJHOPOAHOTO
mapa (BHYTpHU U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KocMU4ecKasi CKOPOCTb.

CBs13bp pabOThl HEMOTEHIUATIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW SHEPTUU CUCTEMBI Tel.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.



VYpaBHeHue bepHyuM sl MIOEaNbHOW KUIKOCTHM KakK CJIEACTBHE 3aKOHA COXPaHEHHS
MEXaHUYECKOW SHEPTUH.
TexHuueckue ycmpouicmea u mexHoJl02udecKue npoyeccyl: TBUKEHUE PaKeT, BOJIOMET, KOMEp,
MPY>KUHHBINA TUCTOJIET, THPOCKOII, (GPUTYPHOE KaTaHWE HAa KOHbKAaX.
Jemoncmpayuu
3aKOH COXpaHEHHS UMITYJIbCA.
PeakTuBHOE ABMKEHUE.
N3MepeHne MOIIHOCTH CHUJIBI.
W3meHeHue sHepruu Tena npyu COBEPIICHUH padOTHI.
B3aumuble npeBpanieHusi KWHETUYECKOW M MOTEHIUAIIbHOW HEPTUil MpH JACHUCTBUM Ha TEJO
CHUJIBI TSKECTHU U CUJIBI YIIPYTOCTH.
CoxpaHeHHE SHEPTUU IPU CBOOOHOM I1aJICHHUHU.
Yuenuueckuii sxcnepumenm, nabopamopmusie pabomot, npaKmuKym
1. U3mepenue ummysbca Tejia no TOpMO3HOMY ITYTH.
2.
W3mepenne CHITbI TATH, CKOPOCTH MOJICTH JICKTPOMOOMIISI I MOIITHOCTH CHUJIBI TSTH.
3. CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBL.
4,
HccnenoBanue coxpaHeHUs: UMITYJIbCA MPU YIPYTOM B3aUMOJICHCTBUH.
5.
N3mepenne KHHETUYECKON YHEPTUU TeJIa IO TOPMO3HOMY TTYTH.
6.
CpaBHeHME U3MEHEHHS TTOTCHIIMAIBHON YHEPTUU MPY>KUHBI C PAOOTOM CHIIBI TPEHHUS.
1.

Ornpenenenne padOThl CHIIBI TPEHUS IIPU IBHXKEHUH TEJIa TI0 HAKJIOHHOM TIOCKOCTH.

PA3JEJI 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJUHAMUKA
Tema 1. OcHOBBI M0JIEKYJIAPHO-KHHETHYECKOI TEOPUH

OcHOBHBIE TOJOXKEHUS MOJEKyIspHO-kuHeTHueckol Teopun (MKT), wux omnbITHOE
obocunoBanue. uddysus. bpoyHoBckoe nBmkeHue. XapakTep IBWKECHUS U B3aUMOJEHCTBUS
4acTHIl BemecTBa. MoJienu cTpoeHHsl Ta30B, KUAKOCTEH U TBEPABIX Tell U 00BSICHEHHE CBOMCTB
BElleCTBAa HAa OCHOBE 3THUX Mojeneil. Macca u pa3smepbl Moisekyn (atomoB). KonnuecTtBo
BeniecTsa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u criocoos! e€ namepenus. Lllkana remneparyp Lenbcus.

Mopnens wuneanbHoro raza B MKT: wactumbl raza JBUKYTCS XaOTHUECKH U HE
B3aUMOJICVCTBYIOT APYT C APYTOM.

I"a30BbIe 3akoHBI. YpaBHeHHe MeHeneeBa—Kianelipona. AGcomoTHas TeMieparypa (LKaia
temneparyp KenbBuHa). 3akoH JlampToHa. M3omporiecchl B MI€aIbHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mnpencTaBieHUE H30IMPOLECCOB: HM30TEPMa, HM30X0pa,
n3zo0apa.

CBs13p MEX]ly JaBICHHUEM M CPEIHEN KMHETHYECKOW SHEPrUeil MOCTYNATENbHOIO TEIIOBOTO
JBIDKEHUSI MOJIEKYIT UJIealbHOTO Ta3a (ocHoBHOE ypaBHeHHEe MKT naeansHOro rasa).

CBs3b aOCOMIOTHOM TeMIepaTypbl TEPMOIMHAMMYECKOW CHUCTEMBI CO CpelHEeH KHHETHYeCKOU
SHEpPIUe MOCTYNaTENbHOIO TEMIOBOTO JBHKEHHS €€ YaCTHIl.

Texnuueckue ycmporiicmea u mexHoio2uyecKue npoyeccvl: TEpMOMETp, 6apoMeTp, MoJTyuyeHHe
HAaHOMAaTEpPHAaJIOB.

Jemoncmpayuu

MO)IeJ'II/I JABMDKCHUA 4YaCTHUIL BCIIIECTBA.

Mojenb 6pOYHOBCKOTO JTBH)KEHUSI.

Buneoponuk ¢ 3anucho peaibHOro OpOyHOBCKOTO JIBUKEHUSI.
Juddyzus xxuakocTeit.



Mogens onbita IITepna.
[IputspkeHne MOJIEKyII.
Mopnenu KpUCTaJUIMYECKUX PEIIETOK.
HaOnronenue u ucciegoBaHie H30MpoLECCOB.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomet, npakmuxym
HccnenoBanue mporecca YCTAHOBJIEHUS TEIJIOBOTO PABHOBECHsI MPU TEINIOOOMEHE MEXIy
ropsiue U XOJOJHOU BOJOM.
N3yueHne H30TEpMUYECKOTO Mpolecca (PEeKOMEHAO0BAHO HCHOJIb30BaHUE LHU(POBOI
naboparopun).
N3y4eHne n30XOpHOro npouecca.
N3yuenne n3006apHOTO mporecca.
ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmogunamuka. TenjioBble MAIIMHBI

Tepmoaunamuueckas (T/l) cucrema. 3ananue BHemHUX ycinoBuid aist T[] cucrembl. Buemnue
u BHyTpeHHHe mnapamerpbl. [lapamerpel TJ[ cucreMbl Kak cpeqHuUE 3HAUYEHUsI BEJIMYMH,
OMUCHIBAIONIUX €€ COCTOSTHUE HA MUKPOCKOITUYECKOM YPOBHE.

HyneBoe nHayano repmogunamMuku. Camonpou3BoiibHas penakcanus T/l cuctemMbl Kk TEMIIOBOMY
PaBHOBECHIO.

Mojenb ueanbHOro ra3a B TEpMOJMHAMUKE — CUCTEMa YpaBHEHMI: ypaBHeHUe MeHeneeBa—
Kianeiipona u Belpa)keHHE A1 BHYTPEHHEH DHEPIMH. Y CIOBHS NPUMEHMMOCTH 3TOW MOJEIH:
HU3Kas KOHIIEHTpalMs YacTUll, BBICOKHE TemIeparypbl. BelpakeHue Juis BHYTPEHHEW >HEpPrUu
0JIHOATOMHOTO MJI€aTbHOTO Ta3a.

KBazucrarnueckue u HeCTaTUYECKUE POLIECCHI.

DnemeHTapHas paboTa B TepMOIuHAMUKe. Beraucienre paboTel 1o rpaduky nporecca Ha pV-
JuarpaMmme.

Temnonepenaya kak crocod n3MeHeHUs BHyTpeHHeH sHepruu T]I cuctembl 0e3 coBepiieHus
paboTsl. KoHBeKIINS, TETIONPO-BOJHOCTD, U3IyUCHHE.

KomuuectBo Temnotsl. TermmoémMkocTs Tena. Y aenbHast U MOJIIpHas TEIUIOEMKOCTH BEIIECTBA.
YpaBunenue Maiiepa. Y enbHas TEIioTa CropaHus TOILIMBA. Pacuér koamyecTsa TEIIIOTH IPU
teronepenaye. [lonstre 06 agrnabaTHOM Tporiecce.

[TepBriii 3ak0H TepMoAMHaAMUKU. BHyTpeHHss sHeprus. KonmnuecTBo TemnoTsl U paboTa Kak
Mepbl U3MEHEHNs BHYTpeHHel sHeprun T/] cuctemsl.

BTtopoii 3ak0oH TepMOAMHAMMKHU ISl PABHOBECHBIX MPOIIECCOB: Y€pe3 3aJaHHOE PABHOBECHOE
coctrosiaue T/ cucteMbl MpOXOaUT eMHCTBEHHAs aauadaTa. AOCONIOTHAS TeMITepaTypa.

Bropoil 3akOH TepMOIMHAMHMKHU ISl HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO NEPeNaTh
TEIJIOTY OT O0oJiee XOJOJHOTO Tela K Oojiee Harpetomy Oe3 kommeHcanuu (Kmaysuyc).
HeoOpaTuMocTh MpUPOTHBIX TPOIECCOB.

[Tpuniune! geiictBus TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/1. [{ukn Kapho.

DKOJIOTHYECKUE AaCHEeKThl HWCIOJIb30BAaHUS TEIJIOBBIX JBUTATENE. TeIroBoe 3arps3HeHue
OKPYXKAaroILEeH Cpebl.

Texnuueckue ycmpoiucmea u mexHoao2u4ecKue npoyeccvl: XOJIOIWIbHUK, KOHIULUOHED,
TU3ETbHBIA W KapOIOpaTOpHBIM IBUTATEeNH, TMapoBas TypOWHA, TONyYeHHUE CBEPXHU3KUX
TEMIIepaTyp, YTUIU3AIMUS «TEIUIOBBIX» OTXOJOB C MCIIOJH30BAHMEM TEIUIOBOTO HACOCa,
YTUIU3ALUsS OMOOPTaHUIECKOTO TOTLTMBA AJIsl BEIPAOOTKH «TETUIOBOM» M DIIEKTPOIHEPTUH.

Hemoncmpayuu

1. UsmeHeHue TemmnepaTypsl PH aI1adaTUYECKOM PaCIIMpPEHUH.

2. Bo3aymHoe OrHuBO.

3. CpaBHEHUE yJIETbHBIX TEINIOEMKOCTEN BELIECTB.

4. CnocoObl U3MEHEHHS] BHYTPEHHEW SHEPTUH.

5. UccnenoBanue agunabaTHOTO Mpoiiecca.



6. KomnbroTepHble MOJIEIN TETUIOBBIX IBUTATEIEH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomel, npakmuxkym

1. U3mepeHnue yaenbHOM TEI0EMKOCTH.

2. UccnenoBanue npoiiecca OCThIBAaHUS BEIIECTBA.

3. UccnenoBanue annabaTHOTO mporiecca.

4.
N3yuenune B3aMMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U TEMITEpATypPhbl KUTICHUS
JKAJKOCTEMN.

Tema 3. AFpeFaTHLIe cocTosIHMS BelecTBa. ®a3oBble nepexoabl

[TapooOpa3zoBanue ¥ KoHIeHcanus. VicmapeHue W KumNeHWe.  YJelbHas  TEIoTa
napooOpa3zoBaHusl.

Haceiiennsie u HeHackllieHHbIe Tapbl. KauecTBeHHAst 3aBUCHMOCTD ITUIOTHOCTH U JIABJICHHS
HACBIIIEHHOIO0 Tapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTh OT O0BbEMa HACBIIIEHHOrO Mapa.
3aBUCHUMOCTH TEMIIEpATyphl KATICHUSI OT JaBJICHUS B KUIKOCTH.

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe Temo. Kpucrammmueckue u aMopdHbIe Tena. AHU3OTPONHS CBOWCTB KPHCTAIIIOB.
[TnaBnenue u kpucTAUIM3aLKs. Y IeNbHas TeIIoTa riaBieHus. Cyonumanusi.

Hedopmaruu TBEporo Tena. Pactsikenue u cxarue. Capur. Monyns FOnra. [Ipenen ynpyrux
nehopmarui.

TemoBoe pacmMpeHue >KUAKOCTEH W TBEPABIX Tell, OOBEMHOE U JIMHEHHOE paCIIUpEHHE.
AHTrapMOHHM3M TEIJIOBBIX KOJIEOAHUI YacTHIl BEIIECTBA KAaK MPUYNHA TEIUIOBOTO PACIIUPEHUS TE
(Ha KAYECTBEHHOM YPOBHE).

[Ipeobpa3zoBanue sHEprun B Pa30BBIX MEepexoax.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHe. KoaphuiueHT MOBEpXHOCTHOTO HaTshkeHHs. KanumispHbie
saBieHud. /aBieHue noj MCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. Dopmyina Jlamnaca.

Texnuueckue ycmpoticmea u mexHoa02uiecKue npoyeccol: JXUJIKNUe KpUCTawibl, COBPEMEHHBIE
MaTepHuabl.

Jemoncmpayuu

TennoBoe pacmmpeHue.
CBoiicTBa HaCBIILIEHHBIX MTAPOB.
Kunenne. Kunenue npu nOHMKEHHOM J1aBJICHUU.
N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.
OMBITHI ¢ MBUTBHBIMH TUIEHKAMHU.
CmauuBanue.
Kanwnnsipasie sBieHus.
Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.
CrocoOb1 U3MEpEeHUs BIAKHOCTH.
HccnenoBanue HarpeBaHus M TUIABJIICHUS] KPUCTAINTMYECKOTO BEILIECTBA.
Bunpr nedopmarimii.
Habmonenue maneix aedopmariuii.
Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, npakmuxkym
N3ydenune 3aKk0OHOMEpPHOCTEN UCTIAPEHUS KU IKOCTEN.
W3mepenne yaenbHON TEITOTHI IJIaBIEHUS JIbJA.
N3yueHue CBONCTB HACBIIICHHBIX TAPOB.
N3mepenne abCoMOTHOM BIAXKHOCTH BO3/IyXa U OIEHKA MAacChl TapOB B TTIOMEIICHHH.
W3mepenue kodduirenTa moBepXHOCTHOTO HATSHKEHUS.
N3mepenne moayisa FOnra.
HccnenoBanue 3aBUCHMOCTH JedopMalid PEe3WHOBOTO 00paslia OT MPHIOKEHHOW K HEMY
CHJTBL.



PA3JEJ 4. 9JIEKTPOAUHAMUKA
Tema 1. DnexkTpHyeckoe moJe

Onektpu3anusi Tea M €€ NPOSABICHMS. JJIEKTpUUYECKUU 3apsa. JBa Buaa 3JIEKTpUUECKHUX
3apsa0B. [IpoBOTHUKH, TUAIIEKTPUKHU U MTOJIYIPOBOJIHUKH. DJIEMEHTAPHbBIN AJIEKTPUUIECKUH 3apsi.
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona.

Onekrprueckoe nose. Ero neiicTBre Ha 3IeKTpUYeCKue 3apsibl.

Hanpsokéanocts  asnektpuuyeckoro mods. [IpoOubiit  3apsn.  Jluaum — HanpsokEHHOCTH
3JEKTPUYECKOro mosist. OTHOPOJHOE SIEKTPUUYECKOE T0JIE.

[ToTeHIManbHOCTh  ANEKTPOCTATUYECKOrO0 MOJsA. Pa3HOCTh IOTEHUMATIOB U HAIPSKEHUE.
[ToTeHumanpHas 3HEpPrus 3apsaa B JEKTPOCTATHUECKOM Touie. IloTeHIman 3;1eKTpocTaTuyecKoro
noJis. CBs3b HANPSHKEHHOCTH TOJISI U PA3HOCTU MOTEHLHUAIOB JJIs 3JIEKTPOCTaTUYECKOrO IOJIs
(KaK OTHOPOAHOTO, TAK U HEOJAHOPOHOTO).

[IpuHIUI Cynepro3uuu JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsiaa. [lone paBHOMepHO 3apsikeHHOM cdepsl. [Tone paBHOMEPHO 3apsKEHHOTO
no oobéMy mapa. Ilome paBHOMEPHO 3apsHKEHHOM OECKOHEYHOM IUIOCKOCTH. KapTuHbl IvHUN
HaNpsHKEHHOCTU 3TUX MOJIEH U SKBUNIOTEHIMATIBHBIX TOBEPXHOCTEH.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I0JI€. Y CIOBUE PABHOBECUS 3aPsAI0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM I10JI€. J(ManeKkTpudecKkas NpOHULAaEMOCTh BEIIECTBA.

Konnencarop. D1ekTpo€MKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTh TNIOCKOTO KOHAEHCATOPA.

[TapamtensHOE coequHeHHE KOHIeHcaTopoB. [locaenoBarenbHOe COEIMHEHNE KOHAEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

JIBr>KeHUE 3apsKEHHOM YaCTULIbI B OJJTHOPOJHOM 3JIEKTPUUYECKOM TI0JIE.

Texnuueckue ycmpoucmea u mMexHON0SU4ecKue npoyeccovl. HIEKTPOCKOI, 3IEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHHE AJIEKTPOIPHUOOpPOB, KOHAEHCATOPbI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu

YCTpoUCTBO U MPUHLAI JAEHCTBUS DJIEKTPOMETPA.
DNEKTPUUECKOE MOJIe 3aps’KEHHBIX IIapUKOB.
DIEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.
Mogens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).
IIpOBOIHUKY B JIIEKTPUYECKOM I10JI€.
DIeKTpOCTaTUYECKas 3aIlUTA.
YCTpolcTBO U AEMCTBUE KOHEHCATOPA MOCTOSHHOW U IEPEMEHHON EMKOCTH.
3aBUCHUMOCTh AJIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOUIA/M IJIACTHH, PACCTOSHUS
MEXK1Y HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.
DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOT0 KOHAEHCATopa.
3apsiaka ¥ pa3psiika KOHAEHCAaTopa 4epe3 PeE3UCTop.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym
Onenka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.
Habmioienne mpeBpamieHusi 3HEPruu 3apsHKEHHOTO KOHJEHCATOpa B SHEPTUI0 H3ITY4YEHHUS
CBETOAMO/A.
N3y4denue npoTekaHus TOKa B LEMH, COAEPKAIEH KOHAECHCATOP.
Pacnpenenenne pa3HOCTH MOTEHIMATIOB (HANPSKEHUS) IPU MOCIEI0BATEILHOM COSTUHEHUN
KOH/JIEHCAaTOPOB.
HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IIoCTOSAHHBIN JIEKTPUYECKHI TOK

Cwuia Toka. [TIocTOSHHBIN TOK.

YcnoBust CYHICCTBOBAHUSA ITOCTOSAHHOI'O 3JICKTPHUYCCKOT'O TOKA. HcTouHuku ToKa. HaHpH)KeHI/Ie
UuDJICE.



3akoH OMa Juist yyacTKa LIETH.
DIEeKTpUYECKOe COMPOTUBIICHUE. 3aBUCUMOCTh COITPOTUBIIEHHS OJHOPOJIHOIO IPOBOJHUKA OT
€ro JUIMHBI U TJIOMIAU OTIEPEYHOT0 CEUeHHS. Y IeTTbHOE CONPOTUBIICHUE BELIECTRA.
[locnenoBarenpHOE, MapauleIbHOE, CMEIIAHHOE COEIWHEHHE IPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX dMeKTprueckux 1eneid. [Ipasuna Kupxroda.
Pabota snekTpuueckoro Toka. 3akon Jxoyns—IJlenna.
MOMIHOCTD 3EKTPUYECKOTO TOKA. TerioBast MOLIHOCTb, BhIIETsiEMast Ha PE3UCTOPE.
OJIC u BHyTpeHHEE COMPOTHUBIICHHE MCTOYHMKA TOKA. 3akoH OMa IJjIsi MOJHOM (3aMKHYTOM)
ANEKTPUYECKON Lenu. MOIHOCTh UICTOYHHUKA TOKa. KOpoTKoE 3amMmbIKaHKE.
KonneHcarop B 11enu NOCTOSSHHOTO TOKA.
Texnuueckue ycmpoucmea u mexHoiocuyecKue npoyeccovl: aMnepMmeTp, BOJIbTMETpP, PeocTar,
CYETUHK JIEKTPUUECKOU SHEPIHH.
Jemoncmpayuu
W3mepenne cuiibl TOKa U HapsHKEHMS.
WccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANPSDKEHUS ISl PE3UCTOPA, JTaMITbl HAKAJIUBaHUS
U CBETOAMO/IA.
3aBUCUMOCTh CONPOTUBIICHUS] IIWIMHAPUYECKUX MPOBOJHMKOB OT JUIMHBI, I[UJIOIIATH
MONIEPEYHOI0 CEYEHUSI U MaTepHuaa.
WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COTIPOTUBIICHUS MTPU TOCTOSIHHOM HaIPSIKEHUU.
[Ipsmoe m3mepenune DJIC. KopoTkoe 3amplKaHHWE TaJlbBAaHUYECKOIO 3JIEMEHTa M OLICHKa
BHYTPEHHETO COMPOTUBIICHUS.
Cnioco0ObI coeiMHEHUST UCTOYHUKOB ToKa, DJIC OGaTapeid.
HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXY MOJIOCAMH MCTOYHHUKA TOKA OT CHJIBI TOKa
B LICTIH.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padbomel, npakmuxym
HccenenoBanue CMEIIAHHOTO COEJUHEHUS PE3UCTOPOB.
N3mepenne yaenbHOro COMPOTUBIICHUS TPOBOTHUKOB.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS 1JIs JIaMITbl HAKAJIUBAHUA.
VBenuuenue npeena u3MepeHust amrnepMerpa (BoJIbTMETPA).
N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIIEHUS HCTOYHUKA TOKA.
UccnenoBanue 3aBucumoctu DJIC raqpBaHHYECKOTO 3JE€MEHTa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUU.
HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX]Y MOJIOCAMH MCTOYHHUKA TOKA OT CHJIBI TOKa
B LICTIH.
WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3jMYHBIX cpeaax

DnexTpuueckas MPOBOJUMOCTb Pa3IMYHBIX BEIIECTB. DJIEKTPOHHAs] MPOBOAUMOCTh TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUSI METAJIJIOB OT TeMIleparypbl. CBEpXIPOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonunuku. CoOCTBEHHAs U MPUMECHAs MPOBOAUMOCTh MOTYIPOBOAHUKOB. CBoOlcTBa
p—n-nepexonaa. [lonynpoBoaHHKOBBIE TPUOOPHI.

ONEKTPUUYECKUH TOK B 3JIEKTPOJIUTAX. OJEKTPOJIUTHYECKAs JUCCOLMALNSA. JEKTPOJIN3.
3axonbl Dapazest 1UIst 3JIEKTPOIH3a.

OnexTpuueckuid ToK B razax. CaMoOCTOSATENbHBIA U HECAMOCTOSITENIBHBIN pa3psia. Paznuunble
THUIBI CAMOCTOSITENBHOTO pa3zpsiaa. Monnus. [1nazma.

Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue. ra3opa3psaaHble JaMIIbl, JIEKTPOHHO-
Jay4yeBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPHUOOPBI: TUOJ, TPAH3UCTOP, (POTOAUOMA, CBETOIUON;
rajibBaHuKa, pahuHUPOBAHNE ME/IH, BHITIIABKA aTIOMUHUSA, YJIEKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu

3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTE 3JIEKTPOJIUTOB.



3akoHbI nekTposinza Dapases.
HckpoBoii pa3psan U MpoOBOJAUMOCTh BO3/1yXa.
CpaBHeHI/Ie MMpOBOAMMOCTHU MCTAJIJIOB U IMOJTYIIPOBOJHUKOB.
OaHOCTOPOHHSIS MPOBOJIUMOCTD JTHOJIA.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomet, npakmuxym
Habmroienue snektpomnusa.
W3mepenue 3apsia 0JHOBAJIEHTHOIO MOHA.
HccnenoBaHue 3aBUCIMOCTH COITPOTUBIICHUS] TEPMOPEZUCTOPA OT TEMIEPATYPHI.
CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJIA.

®U3NYECKHIA IPAKTUKYM

CrniocoObl  u3mepeHust (U3MYECKUX BEIWYMH C UCTOJIB30BAaHUEM AHATIOTOBBIX U LU(PPOBBIX
W3MEPUTEIIHHBIX MMPUOOPOB M KOMITLIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOIOTHBIC U OTHOCHTEIILHBIC
MOTrPELIHOCTH U3MepeHHi pu3nueckux BemmurH. OeHKa MpaHul] HOrPEeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHHM, WCCIICOBAHHMIA 3aBHCHUMOCTEH (DU3MYECKHX BEIIMYHH,
MPOBEpPKa MPEAJIOKEHHBIX TUIOTE3 (BbIOOp M3 padoT, OMUCAHHBIX B TEMAaTHYECKHX pasenax
«Y4eHUUECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TPAKTUKYM ).

MEXIPEJIMETHBIE CBA3HU

Nzyuenne kypca ¢uszuku yrinyonéHHoro ypoBHA B 10 kiacce OCyHIECTBISIETCS € y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemmuvie noHaAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
ABIICHUE, HayuHbIi (akT, runore3a, ¢unudeckas BEIUYMHA, 3aKOH, TEOpUs, HAOIIOICHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHUE, TOTPEILIHOCTU U3MEPEHUH, U3MEPUTEIIbHBIE
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuxka: Penienne cuctemsl ypaBHeHU. JIuneitnas ¢pyHkius, napadosa, runepooia, ux
rpa¢uku u cBoiictBa. TpuroHomerpuueckue (GpyHKIMH: CUHYC, KOCUHYC, TAaHT€HC, KOTaHI'€HC;
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPH M HMX MPOEKIMH Ha OCH KOOpPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonozusn: MexaHuueckoe IBWKEHHWE B JKMBOW mpupone, nuddysus, ocmoc, TeraooOMeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKarolled  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIMJIMBA JJISl BBIPAOOTKH «TEIUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSHKEHUE U KaNWUISPHBIC SIBJIICHUS B IPUPOJE, SJEKTPUUECKUE SBICHUS B )KUBOU MPUPOJIE.

Xumusn: NUCKPETHOE CTPOECHUE BELIECTBA, CTPOECHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, MOJTYyYeHHEe HAaHOMAaTepHaJioB, TEIJIOBBIE CBOMCTBA TBEPIBIX TeN, KUAKOCTEH U
ra3oB, XHUJKUE KPUCTAIUIbI, AIEKTPUUYECKUE CBOWCTBA METAIJIOB, 3JIEKTPOJIMTHYECKAs AUCCOLUALIUS,
rajibBaHUKa, SJIEKTPOHHAS! MUKPOCKOITHSI.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozusn: npeoOpa3oBaHue JBWKEHUH C HCIIOJIB30BAHUEM MEXAaHHU3MOB, YUET CyXOro U
KHUJIKOTO TpPEHHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKUMU (KpOHIUTEHH, pelieTyaThie
KOHCTPYKIUH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS] MEXAHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U T.I.), JBUTAaTelb BHYTPEHHErO CropaHus, MapoBass TypOuHa, OBITOBON XOJOAWUJIBHUK,
KOHIUILIMOHED, TEXHOJIOTHH
MOJIyUYEHUSI COBPEMEHHBIX MaTepHajioB, B TOM YHCJIE HaHOMAaTe-pHajioB, U HAHOTEXHOJOTHH,
ANIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHHE DJEKTPONPHOOpPOB, Ta30pa3psAHbIE  JIAMIIBL,
MOJIYTIPOBOTHUKOBBIE MPUOOPHI; TallbBaHUKA.

11 kaace
PA3JEJI 4. 9JIEKTPOAUHAMMUKA

Tema 4. MaraurHoe moJie



B3anmoneicTBre MOCTOAHHBIX MarHUTOB U IMPOBOJHHUKOB C TOKOM. MarnutHoe nosie. Bekrop
MarHUTHOM WHAYKIWU. [IpUHOMO Cyneprno3uuuy MarHUTHBIX TMoJed. JIMHUKM MarHuTHOU
WHIYKIUU.

MarauTtHoe noJjie IpOBOJIHUKA C TOKOM (TPSIMOTO POBOJIHUKA, KATYIIKU U KPYTOBOTO BUTKA).
OmneiT OpcTena.

Cuna Amrnepa, €€ HanpaBiIeHUE U MOJYJIb.

Cuna Jlopenua, e€ HanmpaBiieHHE U MOJYJIb. JIBHXKEHUE 3aps>KEHHOM YacTHUIIBI B OJJHOPOIHOM
MarHuTHOM noJje. PaGora cunbl Jlopenna.

MarnuTHoe noje B BeuiectBe. PeppoMarHeTUKU, apa- U 1uaMarHeTUKH.

Texnuueckue ycmpoucmea u MexHoI02UYecKue npoyeccobl. TPUMEHEHHE IOCTOSIHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, DJIEKTPOABHTraTeNb SIKOOU, YCKOPUTEIH
3JIEMEHTapPHBIX YaCTHII.

Jemoncmpayuu

KapTtuna nuHUN HHIYKIIME MAarHATHOTO TOJIS TOJIOCOBOTO U MOAKOBO-00Pa3HOT0 MOCTOSIHHBIX
MarHuTOB.

KaptrHa nuHMII MarHuTHOM MHAYKUUU MOJIS JJIMHHOTO HPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O
KOJIBLIEBOT'O MPOBOJHHKA, KATYIIIKH C TOKOM.

B3aumozeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuita Ammiepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

HabGmronenue nqrKeHus MydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS STEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOSICKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padbomet, npakmuxym

HccnenoBanre MarHUTHOTO MOJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue 1eicTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
N3mepenue cuinsl AMmepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OrnpezenieHre MAarHUTHON WHAYKITUU HA OCHOBE U3MEPEHUS CHUIIBI AMIiepa.

Tema S. J1eKTPOMArHUTHAS MHAYKIUSA

SIBneHne »snexkTpoMarHUTHOM HMHAYKIMH. [loToxk BekTOopa MarHMTHOM uHAyKnuu. IC
MHAYKIHMU. 3aKOH JIeKTpoMarHuTHo! nHaykuuu @apanes. Buxpesoe anexkrpuueckoe mose. Toku
dyxo.

O/1C uHAYKIMU B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM II0JIE.

IIpaBuio JleHua.

NunyktuBHOCTE.  Karymika HMHIYKTMBHOCTH B LM MOCTOSSHHOTO  TOKa.  SIBieHue
camonHaykuuu. D/1C camonHayKIUH.

DHeprus MarHUTHOTO MOJISI KaTYLIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

Texnuueckue ycmpoucmea u mexHoa02uyecKue npoyeccvl: WHIYKIUOHHAS II€Yb, COJICHOMI,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHM B MArHUTHOM 110J1€ 3€MIIH.

Hemoncmpayuu

HabmioneHue siBneHus 3JeKTPOMAarHUTHOM MHAYKITUH.

UccnenoBanue 3aBucumoctu DJIC WHIYKITMU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO IMTOTOKA.
IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMAHUEBOU (MEHOM) TpyOe.

SIBiIeHnEe CaMOMHIYKIUU.

HccnenoBanue 3aBucumoctd DJ[C caMOMHIYKIMM OT CKOPOCTHM HM3MEHEHHs CHJIbl TOKa
B LICIIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKmuxKym

1. MccnenoBanue sIBJIEHUS 2JIEKTPOMarHUTHOW HHAYKLIHH.

2. OmnpeneneHre UHIYKIIMN BUXPEBOTO MArHUTHOTO TOJIS.



3. UccnenoBanue sIBIICHUS CAMOUHIYKIUU.
4. Coopka MOJIEH JIEKTPOMAarHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJTEBAHUSA U BOJIHBI
Tema 1. Mexannueckue KoJje0anus

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHHUS.
apmonnueckue konebanus. KnnemaTnueckoe M JUHAMHYECKOE OMHMCAHUE. DHEPTeTUUYECKOE
OmnHMCcaHue (3aKOH COXpaHEHUsS MEXaHWYECKOW JHEepruu). BhIBOI AMHAMHUYECKOTO OMHMCAHUS
rapMOHUYECKHUX KOJICOaHUH U3 X DPHEPTeTHUECKOTO M KHHEMATHUECKOTO OMHUCAHUSI.
Amvmutyna u ¢aza kojeOaHui. CBsA3b aMIUIMTYABl KOJICOAHWNW MCXOJHOW BEITUYUHBI
C aMIUTUTYJIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPCHHS.
Ilepuon wm yactota koneGanmii. Ilepmon manbIx CBOOOAHBIX KOJIEOAHUI MaTEMaTHYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KoJIe0aHUH TPYKUHHOTO MasSTHHKA.
[TonsaTue o 3aryxammux KoyueOaHUsX. BeiHykaeHHBbIe KojeOanus. Pesonanc. PezoHancHas
KpuBas. BiusHue 3aTyxanus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOI€0aHUS.
Texnuueckue ycmpoucmea u mexHoai02u4ecKue npoyeccvl: METPOHOM, Yachl, Kadelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.
Jemoncmpayuu
3anuchk K0ae0aTeIbHOro IBMKEHHUS.
HabGnronenre He3aBUCMMOCTH TIEPHO/Ia MaJIBIX KOJIeOaHM rpy3a HA HUTH OT aMIUTUTY/IbI.
HccnenoBanue 3aTyxaromux Koie6aHuil U 3aBUCUMOCTH TIEpHoa CBOOOIHBIX KOJeOaHH OT
COMPOTHUBIICHUS.
Hccnenoanue koneOaHUN TIpy3a HAa MaCCHUBHOW TPY)KHUHE C IeNbl0  (HOPMUPOBAHUS
IIpe/ICTaBICHUI 00 UealbHON MOJENIN IPYKMHHOI'O MasiTHUKA.
3aKOH COXpaHEHUs PHEPTUH MpU KoJeOaHUIX Tpy3a Ha MPY->KUHE.
HccnenoBaHue BRIHYKICHHBIX KOJICOAHHIA.
Habntonenue pesonanca.
Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomot, npaKmuKym
H3mepenue nepuojia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.
N3yuenune 3aK0HOB JIBIXKEHHS Tella B X0/I€ KOJIeOaHUH Ha yIIPyroM MoJIBECE.
N3yueHue ABMKEHUS HUTIHOTO MAasITHUKA.
[IpeoOpa3zoBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOMINX KOIeOaHui.
HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. J1eKTPOMArHUTHbIE KOJIeOaHUsA

Konebartenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B HUJI€ATLHOM
konebatenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUIMTYABI 3apsjia KOHJEHcATopa
C aMIUTUTY/ION CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aK0H COXpaHEHHS SHEPTUHU B UCATLHOM KoJiebaTeTbHOM KOHTYPE.

3aTyxaromue IeKTPOMarHuTHBIE KoJieOaHusl. BeIHYKIeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHUsI.

[lepemenHbIl TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJIHOE U JEHUCTBYIOIIEE 3HAUCHHUE
CHJIBI TOKA W HAIPSDKEHUS TIPH a3 IMIHON (OpME 3aBUCUMOCTH TIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconnanbHbIi IepeMeHHbIN TOK. Pe3ncTop, KOHAEHCaTOp U KaTyllKa UHAYKTUBHOCTU B LIS
CHUHYCOHJIAJILHOTO TTIEPEMEHHOro Toka. Pe3oHaHc TOkOB. Pe3oHaHC HanpsKeHHH.

Uneanvubiii  Tpanchopmatop. I[lpowsBoacTBo, mepedada U NOTPeOICHUE DIEKTPHUECKOM
SHEPTUH.

DKOJIOTUYECKHE PHUCKM TpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa HCHOIb30BaHUA
AIIEKTPOIHEPIHH B TOBCEAHEBHOM KU3HU.

Texnuueckue ycmpoucmea u mexHoa02udecKue npoyeccol: NEKTPUUECKUN 3BOHOK, TEHEPATOP
MEPEMEHHOT0 TOKa, TMHUHU AJIEKTponepeay.



Jemoncmpayuu
CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.
3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJIE€OAHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.
OcuuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHUH.
['eHepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.
Monenb 37eKTpOMarHUTHOTO TeHepaTopa.
BreiHyKIeHHBIC CHHYCOUIANTbHBIC KOJICOaHNsI.
Pe3ucrop, karyiika HHAYKTUBHOCTH U KOHJIEHCATOP B IIETH [IEPEMEHHOI0 TOKa.
Pe3onanc mnpu mociaeaoBaTeNbHOM COEIMHEHHHM PE3UCTOpa, KATYHIKA HWHIYKTUBHOCTHU
U KOHJIGHCATOpa.
YCTpONCTBO U MIPHUHIIUIL ACHCTBHS TpaHCPopMaTOopa.
Mogenb TUHUY 3TEKTPONEpEIauH.
Yuenuueckuii sxcnepumenm, nabopamopmusie pabomot, npaKmuKym
Uzyuenue tpanchopmaropa.
HccnenoBanue mnepeMEHHOrO0 TOKAa 4Yepe3 MOCIeoBaTeIbHO COCIMHEHHBIE KOHJIEHCATOD,
KaTyIIKy U PE3UCTOP.
HabGmronenue 31eKTpoMarHuTHOTO PE30HaHCa.
Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. MexaHu4yecKue U 3JIeKTPOMATHUTHbIE BOJIHbBI

MexaHnyeckue BOJIHBI, YCIOBHUS MX pacrnpocTpaHeHus. [lonepedynbie U Mpo10bHBIE BOJHBIL.
[lepuon, CKOpPOCTH pacHpOCTpaHEHUs MU JUIMHA BOJIHBIL. (CBOWCTBAa MEXAaHWYECKHMX BOJIH:
OTpakeHHe, IpeoMIIeHue, UHTeppepeHns U AudpaKius.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbI.

DNEKTPOMarHUTHHIE BOJIHBI. YCIIOBUS M3JIY4YEHMsI AJIEKTPOMAarHUTHBIX BOJH. B3aumHas
OpHUEHTAIMs BEKTOPOB , , B 3JIEKTPOMAarHUTHOM BOJIHE.

CpolicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTpaXX€HHE,  MpeIOMIIEHUE,  IOJspU3alus,
uHTephepeHIMs U AUdpaKIus.

lkana 3nekTpoMarHUTHBIX BOJH. [I[puMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoOCBS3U U TENEBUACHUS. Pagronokanus.

DNeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPeIbl.

Texnuueckue ycmpoiicmea u npaKkmuieckoe npumeHeHue. My3blKallbHble HHCTPYMEHTBI, pajiap,
paavoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meub, ynpTpa3BykoBas AMArHOCTHKA
B TEXHUKE U MEJUILIMHE.

Jemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHE MOMEPEYHBIX U MPOIOJIBHBIX BOJIH.
KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.
3aBUCHUMOCTH JJTUHBI BOJHBI OT YaCTOTHI KOJIeOaHH.
Habmoienue orpaskeHus ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.
Habmonenue narepdepeHnu 1 1uppakiuud MEXaHMYECKUX BOJIH.
AKYCTHYECKHI pe30oHaHC.
CBolicTBa ynbpTpa3ByKa U €ro IPUMEHEHHUE.
HabGnronenue cBs3u TPOMKOCTH 3ByKa M BRICOTHI TOHA C aMILTUTY/ION ¥ 9acTOTOM KoeOaHmid.
HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIIEHUE, MOISPU3ALINS,
nudpakus, MHTeppepeHLns.
OO6HapyxeHne HH(PpaKpacHOTo U YIbTPapHOIETOBOIO U3ITyUEHUI.
Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, npakmuxkym
N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.
W3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.



Tema 4. OnTuka

[IpsimonuHeliHOE pacnpocTpaHEHHUE CBeTa B OJHOpoAHON cpene. Jlyd cBera. Toueunbri
MCTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpaxkeHHUs cBera. [locTpoeHne n300pakeHuil B INIOCKOM 3epKajie.
Cdepuueckue 3epkana.

[Ipenomnienne cBera. 3aKOHBI IpEIOMIICHUSI CBeTa. AOCONIOTHBIA IMOKa3aTeiab MPETOMIICHUS.
OTtHOocHTENBHBIN NTOKa3aTeNb MpesiomiieHus. [[0CTOSIHCTBO YacTOThI CBETa U COOTHOLLIEHUE JJINH
BOJIH [IPU MIEPEX0/I€ MOHOXPOMATHYECKOT O CBETA YEPE3 TPAHUILY pa3/ielia IBYyX ONTUYECKUX CPEl.

Xop myueit B npusme. ucnepcus ceera. CioxHbINM cocTaB Oenoro ceera. LBer.

IlonHoe BHyTpeHHEe oTpaxkeHHe. [IpeaenbHblil yroi MojaHOro BHYTPEHHETO OTPaKEHUS.

Cobuparomue 1 paccerBaromue JUH3bl. ToHKas rH3a. POKYCHOE PACCTOSHUE U ONTHYECKAas
CHJIa TOHKOM JIMH3BI. 3aBUCHMOCTH (DOKYCHOTO PacCTOSIHUS TOHKOW CepUuecKoi JTUH3BI OT e&
T€OMETPUU U OTHOCUTEJIBHOTO ITOKA3ATENs IPETOMIICHHUS.

@opMyIia TOHKOU JIMH3bL. Y BEJIUYECHUE, 1aBAEMOE JIUH30M.

Xon nyya, MpOUIENUIEr0 JIMH3Y IOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTUYECKOM OCH.
[TocTpoenne n300pakeHUi TOYKH U OTPE3Ka MPSMON B COOMPAIOIINX U PACCEHUBAOIINX JIMH3AX M UX
CUCTEMAX.

OnTuueckue npudopsl. Paspemaromniast criocobHocTh. ['11a3 Kak ontuyeckas cucreMa.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonroBas ontuka. MHTEpdepenius cBeta. KorepeHTHbIC NCTOYHUKU. Y CIIOBUS HAOIIOACHUS
MaKCHMYMOB U MUHUMYMOB B HHT€P(HEPEHIIMOHHON KaPTUHE OT JIBYX KOT€pEHTHBIX HCTOUHUKOB.
[Tpumeps! KITacCHUECKUX MHTEPHEPEHIIMOHHBIX CXEM.

Hudpakius ceeta. JAudpakinuonnas pemeérka. Y cioBue HaOIOIEHUS TJIaBHBIX MaKCUMYMOB
IIpU NaJJICHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLUOHHYIO PELIETKY.

[Honsipuszanus ceera.

Texuuueckue ycmpoiucmea U mMexHoA02UYecKue npoyeccyl: OYKW, JIyna, IEpHUCKOIl,
dboToanmnapat, MUKPOCKOII, TPOEKIIMOHHBII aIapar, IpOCBETIECHUE ONTUKH, BOJJOKOHHAS ONTHKA,
T pakMOHHAs PEeIETKA.

Jemoncmpayuu

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue NpeloMIICHUS CBETA.

Habmroenne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.
HccnenoBanue Xx0/1a CBETOBBIX ITYYKOB YEPE3 INIOCKONAPAIIIENBHYIO IUIACTUHY U IIPU3MY.
HccnenoBanue CBOMCTB M300paKeHUI B JIMH3AX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

HaOmroienne 11BETOB TOHKUX IUIEHOK.

Hab6monenue nudpakiuu certa.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcun cBeta.

Habmroienue nosisipuszanuu cBera.

[TpuMmeHeHre NoaIpOnI0B ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, npakmuxkym

M3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSIHHMSI OT BElIeCcTBa (HAa MpUMEpe KHUAKHX
JINH3).

H3mepenne poKyCcHOro pacCTOSIHUS PAaCCEUBAIOIINX JIUH3.

[Tony4yenue n300paxkeHus: B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3bI.

[Toryuenue n300paxeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TENECKOMMYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpdEpeHINN U TOISpU3ALIH CBETA.



N3ydyenue nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JAUAJICKTPUKA.
N3ydenne naTepdepeHIru Ja3epHOro N3Iy4eHus Ha ABYX LIETISIX.

Hab6monenue qucnepcum.

Habmronenue u uccnenoBanue n1udpakiinoHHOTO CIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tonmyuenue criekTpa U3My4eHHUs] CBETOMO/IA TIPU OMOIIH TU(PAKIIMOHHON PEelIETKH.

PA3JIEJ 6. OCHOBBI CIIEIIMAJIbHON TEOPUM OTHOCUTEJIBHOCTHA

I'paHuubl NPUMEHMMOCTH KJIACCUYECKOM MexaHuKHM. llocrynaTtsel clienMalbHON TEOpHUH
OTHOCHUTEJIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHO# nHTepBal. [IpeobpazoBanus JlopeHma. Y ciioBrue MpUIMHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILIEHUE JITMHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13b MaccChl ¢ PHEPIrUEH U UMITYILCOM PEISTUBUCTCKON YaCTULIBI. DHEPIHs MOKOS.
Texuuueckue ycmpoucmea U MexHON0SUYecKue npoyeccyl: CIYTHUKOBbIE TNPUEMHUKH,
YCKOPUTEIHN 3apsHKEHHBIX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padbomet, npakmuxym
OmnpezneneHue MMITyJIbCa U SHEPIUU PENATUBUCTCKUX vacTULl (10 (oTorpadgusM TpeKoB
3apsKEHHBIX YACTHUL] B MATHUTHOM I10JIE).

PA3JIEJI 7. KBAHTOBASA ®U3UKA
Tema 1. Kopnycky./isipH0-BOJIHOBOI# 1yajJn3m

PaBHOBecHOe TemnoBoe M3NydeHHe (M3TydeHHe aOCOIIOTHO YEPHOro Tena). 3aKOH CMEIICHHUs
Buna. ['nnore3a [nanka o KBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®otorddexr. Onbitel A. I'. Ctonerosa. 3akonsl poTorddekra. YpaBHeHue DUHIITEHHA AT
doroaddekra. «Kpacnas rpanuna» porosddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJICHUE CBETA HA a0COJIIOTHO TMOTJIONMIAIOIIYI0 U a0COIIOTHO
oTpaxkaroiyto nosepxHocts). OneiTsl 1. H. JIeOenena.

Bonnogsie cBoiicTBa uyactuil. Bonnsl ae bpoiins. J{nmuna BosHbl 1e bpoitist u pa3meps! o0i1acTi
JOKaJgM3alMKu  JABWXKymIeWcs uactuubl. KopmyckynspHO-BogHOBOM —ayamusm. [udpaxuus
AIIEKTPOHOB Ha KPUCTAJUIAX.

Crnenuduxa n3mepenuit B Mukpomupe. CooTHomeHus HeomnpeaenénHoctei I 'elizendepra.

Texuuueckue ycmpoticmea u mexHoI02UYecKue npoyeccvl: CHEKTPOMETp, (HOTO3IEMEHT,
¢doToaTUnK, TYHHEIbHBI MUKPOCKOII, COJIHEUHAas OaTapesi, CBETOIUO/.

Jemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IIMHKOBOM TIACTUHOM.
UccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.
HccnenoBanne 3aBUCMMOCTH COITPOTUBIIEHUS MOIYIIPOBOAHUKOB OT OCBEIEHHOCTH.
CBeToauoI.
Conneunas Oatapes.
Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomet, npaxmuxym
HccnenoBanue poropesucropa.
N3mepenue noctosHHoi [Inanka Ha ocHOBe uccienoBanus Gporosaddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIIPSKEHHUS.

Tema 2. duszuka aroma

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [imanerapuas Mmoaens atoma Pesepdopra.

[Toctynatsl bopa. M3nyuenue u nornomeHue GOTOHOB MPH Mepexoie aToMa ¢ OAHOTO YPOBHS
SHEPTHUH HA JPYrOM.

Bugp! cniektpoB. CieKTp ypOBHEHN SHEPTUM aTOMa BOJOPOAA.



CroHTaHHOE U BBIHYXKJEHHOE U3TyueHue ceera. Jlazep.
Texnuueckue  ycmpoucmea U mexHolocuyecKkue npoyeccvl: CICKTPAIbHBIA  aHAIU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jemoncmpayuu
Mopnens onbita Pesepdopra.
Hab6nronenue nuHeHvaThIX CIIEKTPOB.
YCTpoUCTBO U IEHCTBHUE CYETYMKA HOHUZUPYIOLIUX YACTHULL.
Onpenenenne NJIMHBI BOJHBI J1a3€pPHOT0 U3TYYCHUS.
Yuenuueckuii sxcnepumenm, nabopamopmnsie pabomot, npaKmMuKym
HabGnronenue mMHEHYaToro crekrpa.
HccnenoBanue crekTpa pa3pe’KEHHOr0 aTOMapHOTO BOJOpPOJa U MU3MEPEHHE MOCTOSHHOU
PunGepra.

Tema 3. ®uU3nKa aTOMHOI0 SAApa U 3JIEMECHTAPHBIX YaCTHUIL

Hyxknonnass monens sgpa ['eiizenOepra—LUlBanenko. 3apsa simpa. MaccoBoe 4HCIO sapa.
H3otomsl.

PagnoaktuBHOCTB. AJb(a-pacnan. DIEKTPOHHBIM | MO3UTPOHHBIA Oera-pacman. [amma-
U3JIy4EHUE.

3akoH paJAMOaKTUBHOIro pacnaga. PanuoakTuBHBIE wu30TONBI B mpupone. CpoiicTBa
VMOHM3UPYIOLIETO U3JIy4eHHs. BiusHue pagroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTeCTBEHHBIN
¢don uznyuenus. [lozumerpusi.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Anepunie peakuuu. [enenune u cuntes suep. Anepusie peaktopsl. [IpodieMsl ymnpapiisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCIIEKThI PA3BUTHUSA SACPHOU SHEPTETUKU.

Meroasl perucTpanuy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHULL.

@dyHnamMeHTaNbHBIE B3auMOJCHCTBUA. bapuonsl, Me30HbI W jenToHbl. IIpencraBinenue
o CrangaptHoii Moaenu. KBapk-TiIroOHHast MOJIETh aApOHOB.

®dusuka 3a npenenamu CtannapTHoM Mojenu. TEéMHas MaTepust U TEMHAs DHEPTHSL.

EnuncTBO mznueckoil KapTUHBI MUpa.

Texunuueckue ycmpoucmea u mexHoao2udecKue npoyeccvl: NO3UMETpP, Kamepa BuibcoHa,
AIEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuit sxkcnepumenm, nabopamopmuuie padbomol, nPAKMUKym

HccnenoBanue TpekoB 4acTHIl (IO TOTOBBIM (oTorpadusm).
Hccnenoanue paanoakTUBHOTO (JOHA C UCIIOJIB30BAaHUEM JI03UMETPA.
N3yueHnue nornomeHus 0eTa-4yacTUll aTlOMUHHEM.

PA3JIEJ 8. OJIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

Otanbl pa3BUTUsA acTpoHOMHH. [IpukianmHOe U MUPOBO33pEHUYECKOE 3HAYCHHE ACTPOHOMUH.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU I OOBICHEHUS IPUPOJIbI KOCMUYECKUX OOBEKTOB.

Meroapl  acTpOHOMUYECKMX  HcchenoBaHuil. COBpPEMEHHBIE  ONTUYECKHE  TEJIECKOIbI,
palnOTENeCKOIbI, BHEaTMOC(hepHas acCTPOHOMHUSL.

Bun 3Bé3mH0T0 HeOa. Co3Be3us, IpKue 3BE3/IBI, INIAHETHI, IX BUAUMOE JIBHKEHHE.

ConHeyHas cHcTeMa.

Comuue. ConHevyHasi akTUBHOCTb. MicTounuk sHeprun ConHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J(Marpamma «CHEeKTpabHbINA KJIACC — CBETUMOCTBY.
3BE3 b1 TIIABHOM MTOCIEIOBATEILHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTE IS 3BE3]T TI1aBHOM
MOCJIEA0BAaTEIbHOCTH. BHYyTpeHHee CTpoeHHE 3BE3. CoBpeMEHHbIE TPEACTABICHUS O
MIPOUCXOKACHUH 1 dBoJonMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnineunsiii [Iyte — nama [Manaktuka. [lonoxxenue u npuxenune Connua B ['anaktuke. Tumnsl
rajakTuk. PagmoramakTuku u kBazapbl. YEpHBIE OBIPHI B SAPAX TalaKTHK.



Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO0ma. Pasz6eranme ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3TydeHUE.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus:
Habmronenust 3BE3qHOr0 HebOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKCHUN TSI ONpEeAETICHUs MOJOXKEeHHS HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO Jary:
OCHOBHBIE c03Be3/1is CeBepHOro MoylIapus U SpKue 3BE3IIBI.
Habmonenus B Teneckon JIyHsl, IU1aHET, TYMaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

®U3NYECKHIA IPAKTUKYM

CriocoObl m3MepeHus: (U3NYECKUX BEIWYMH C UCHOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX
U3MEPUTENBHBIX ~ NPUOOPOB M KOMIIBIOTEPHBIX  JaTYMKOBBIX  CHUCTEM.  AOCOJIIOTHBIC
U OTHOCUTEJIbHBIE IIOIPEIIHOCTH HW3MepeHud ¢usnmdeckux BedndyuH. OneHKa TIpaHul
IIOTPELIHOCTEM.

IIpoBeieHne KOCBEHHBIX H3MEpPEHUH, MCCIelOBaHUN 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH,
IIPOBEpPKA MPEIJIOKEHHBIX TUIOTE3 (BbIOOp M3 padoOT, ONMCAHHBIX B TEMAaTHYECKHX pazjienax
«YYeHNYEeCKUI IKCIIEPUMEHT, J1JAOOpaTOPHbIE pabOThI, IPAKTUKYM).

OBOBIAIOHIEE IOBTOPEHUE

O0600111eHrEe U cUCTeMaTU3alks COIep KaHMsl pa3fienioB Kypca «MexaHuka», «MolekymsipHas
du3uka U TepMOJMHAMUKA», <«OJeKTpoauHamukay, «Konebanuss u BOJNHBDY, «OCHOBBI
CHENHATBHON TEOPUH OTHOCHTEIBHOCTHY», «KBaHTOBas (u3mKa», «IIEMEHTHl aCTPOHOMHUH M
acTpopu3UKM».

Ponb pm3uku 1 acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYECKOHN, COIMATLHON U ATHIECKON
cdepax esTeNIbHOCTH Y€JI0BEKa; Pojib U MECTO (PU3MKH U ACTPOHOMHHU B COBPEMEHHOM Hay4HOM
KapTUHE  MHUpa; 3HAUEHHE  ONUCATENIbHOHM, cHCTeMaTu3Uupyolleld, O00bICHUTEIbHON
U MpOrHOCTHYECKON (pyHKIMI (Prznyeckoit Teopun; poib pusnyeckoi Teopuu B GopMHUpOBaHUH
IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIECHUN O IPUPOJIE.

MEXINPEIMETHBIE CBA3HU

N3yuenne Kypca ¢buzuku yri1yOI€HHOTO YPOBHs B 11 KJ1acce
OCYILIECTBIISIETCS C YUETOM COIEPIKATEIBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaT€MaTHKH,
OMOJOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nouamus, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4dHbI (akT, rumo-te3a, (usnueckas BEIUYMHA, 3aKOH, TEOpHs, HaOII0ACHUE,
AKCIEPUMEHT, MOJIETIMPOBAaHUE, MOJEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsbl, udposas 1adopaTopusl.

Mamemamuxka: Peumienue cuctembl ypaBHeHHH. TpuroHomerpuueckue (QYHKLIUHU: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC; OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl M HX
NPOEKIIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3IIEMEHTAapHBIX (DYHKIIMMA.
[Tpu3Haky no100us TPEYroIbHUKOB, ONPEeIeHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozusa: >nekTpuyueckue sIBICHUS B )KUBOM MpHUpoJe, KojeOaTeabHbIe IBUKEHUS B KUBOU
IpUPOJIE, SKOJIOTHMYECKHE PUCKH TPU TPOU3BOJCTBE BJIEKTPOIHEPTUH, HIIEKTPOMATHUTHOE
3arpsiI3HEHUE OKPY)KAIOIIEW cpenbl, yIbTpa3ByKOBass AMATHOCTHKA B MEAMIIMHE, ONTHYECKUE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJITIMYECKAsl CTPYKTYpa TBEPABIX TEJI, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

T'eozpaghua: marHuTHBIE TONMIOCAa 3€MJIM, 3AJIEKH MAarHUTHBIX pyH, (poTochéMKa 3eMHOU
MOBEPXHOCTH, ceiicmorpad.



Texnonocua: NPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOJBUTATEIIb
SIkoOu, TreHepaTop NEPEeMEHHOT0 TOKa, HMHIYKIMOHHAs IIe4b, JIMHUU D3JIEKTpolepenad,
AIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTPa3ByKOBasl IUArHOCTHKA B TEXHUKE, IPOCKLHMOHHBIM anmnapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapes, CIyTHUKOBBIC IPUEMHHKH, SJIEpPHAs YHEPIeTUKA U IKOJIOTUIECKUE ACTIEKTHI
€€ pa3BUTHSL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC (170 u)?
TemaTndeckuii 0JI0K, OcHOBHOE OcHOBHBIE BHIBI
TeMa cojiep;KaHue AeATEeJbHOCTH y4aluXcst
PA3JIEJI 1. HAYUHBIM METO/I IO3HAHUS ITPUPO/BI (6 1)

Hayunsiit metog ®uszuka — (yHIaMeHTalbHAas HayKa O IpUpojie. | YdacTue B AUCKYCCUU O poiiu GU3NUYECKON Teopun

MO3HAHUS PUPOJBI HayuHb1il MeTOI TO3HAHUSA U METOABI B ()OPMHUPOBAHUU MPEACTaBIECHUN 0 GU3NUECKOI KapTHHE

(6 v) UCCIEeTOBaHMs PU3NYECKUX SBJICHUI. MHpa, MecTe PU3NYECKON KapTUHBI MUpa B 00ILIEM psIy
OKCIIEpUMEHT U TEOPUs B IPOLIECCE ITO3HAHUS COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUI
npupoasl. Habmronenne u s3kCnepuMeHT 0 MpUpOJE.
B (U3HKe. CpaBHeHue U3MepeHni (U3NYECKUX BETUUMH MPH TOMOIIU
CrniocoObl n3mepeHust GU3NYECKUX BETUYHH AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENIBHBIX TPUOOPOB.
(aHanoroBble ¥ U(POBBIE U3MEPUTEIIbHbIE OcBoeHnne crnocoOOB OILIEHKH MOTPEIIHOCTEH N3MEpeHuH.
puOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE OcBoeHMe OCHOBHBIX MPUEMOB pabOThI ¢ TUPPOBOI
CHUCTEMBI). nabopatopueit o Gpu3uKe

[NorpemHocty u3MepeHUt GU3MUECKUX BETUIUH
(abcomroTHAs M OTHOCUTEIIbHAS).
MopenupoBanue GU3NICCKUX SBICHUN

U TPOLIECCOB (MaTepuanbHas TOUKa,

a0COIOTHO TBEPIOE TETO, UAeaNbHas )KUIKOCTh,

2 [Ipu pa3paboTke paboyeil MporpaMMbl B TEMaTHYECKOM IIJIAHUPOBAHUH JOJDKHBI ObITh yUTEHBI BO3MOXHOCTH MCIO0JIb30BaHUs 3J1EKTPOHHBIX (LUPPOBBIX) 06pa30BaTENbHbBIX PECYPCOB,
SIBJISIOLIMXCS Y4€6HO-METOAUYECKUMU MaTepyalaMH (My/bTUMeAUHHbIE TIPOTPAMMBI, 3JIEKTPOHHbIE YYeOHUKH U 33/Ja4HUKH, 3J1eKTPOHHbIE GUGIMOTEKH, BUPTYa/IbHbIe JIabOopaTOPHH,
WUI'POBBIE NPOTPaMMBbl, KOJLJIEKLIMHU LU POBBIX 06pa30BaTebHbBIX PECYPCOB), PeaM3y0IUX JUAAKTHYeCKHe Bo3MOXXHOCTH UKT, coseprkaHie KOTOPBIX COOTBETCTBYET 3aKOHOJATENbCTBY
006 06pa30BaHUHU.



TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

WJeanbHBIN a3, TOYeUHbIHN 3apsn). [ unoresa.
DU3NYECKUIN 3aKOH, TPAHULBI €TO
MpUMEHUMOCTH. DU3NUYecKast TEOpusl.

Pois 1 MecTo Gu3nku B pOpMHPOBAHUHT
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA,

B MMPAKTHYECKOU JIEATETLHOCTH JIFOICH

PA3JIEJ 2. MEXAHUKA (35 1)

Kunematuka

(10 u)

Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh
MeXaHMUYeCcKoro ABmkeHus. Crucrema oTcyéra.
[Ipsimas u oOpaTHas 3aa4u MEXaHUKH.
Pannyc-BekTop MaTepralbHON TOYKH, €TO
IIPOEKLUU HA OCU CUCTEMBI KOOPAHUHAT.
Tpaexropus.

Ilepemerienne, CKOpoCTh (CpeHss CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE
MaTepualbHOM TOUYKHU, UX MPOEKIIMU HA OCU
cuctembl KoopanHaT. CloKeHue mepeMeneHni
U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE
IIPSIMOJIMHENHOE ABM)KEHNE. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH
MarepualbHON TOYKU OT BPEMEHH U MX
rpadukH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUN MTHOBEHHOM CKOPOCTH
U YCKOPEHHUS TeJa, TPOBEAECHUE UCCIIEI0BaHUS
3aBUCHUMOCTEN MKy (GU3NUECKUMH BETUYMHAMU U OTIBITOB
10 MPOBEPKE MPEAIOKEHHON TMIOTE3bI TPU U3YYEHUH
PABHOYCKOPEHHOTO MPAMOJIMHENHOTO JIBUKEHUS, IBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIILHO, IBMXKCHHUS TeJia 10
OKPY>KHOCTH C ITOCTOSIHHOW 110 MOJYJIFO CKOPOCTBIO.
Pemenue pacy€THbIX 3a/1a4 € SIBHO 33JaHHOW M HESIBHO
3a7aHHON (PM3UYECKOI MOJIENBIO C UCTIONIF30BAHUEM
OCHOBHBIX 3aKOHOB 1 ()OPMYJT KHHEMATHKH.

Pernrenrie kauecTBEHHBIX 33/1a4, TPEOYIOIINX IPUMEHEHUS
3HAHWUM IO KHHEMATHKE.




TemaTuueckuii 0JI0K, OcHOBHOE OCHOBHBIE BHIBI
TeMa coJep:KaHue AeATeIbHOCTH YYALIMXCH
CBoboaHoe najzieHne. Y CKopeHrue CBOOOIHOTO OObscHeHHE OCHOBHBIX MPUHIIUIIOB JIEHCTBUS TEXHUYECKUX
nazeHus. [IBuxxenue temna, OpoieHHOro moJ YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB, TAKUX KaK:
YIJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPJMHAT, CIIUJOMETp, ABUKEHUE CHAPSIOB, LICTHbIE, IIIECTEePEHYATHIC
CKOPOCTH M YCKOPEHUSI MaTepUATBHON TOYKU OT | U PEeMEHHBIC Iepeiadu, CKOPOCTHBIC TU(THI.
BPEMEHH U UX TpaduKu. Ornpezenenue ycioBHi NPUMEHUMOCTH MOJENEH
KpuBonuneiinoe npuxenue. [[prmxenue (hU3UYECKUX TEJl U MPOIIECCOB (SBJICHUI): MaTepuaibHas
MaTepUaIbHOM TOUKH M0 OKPY>KHOCTH. YTIIOBasl | TOYKa, paBHO-YCKOPEHHOE IBUKEHHE, CBOOOIHOE MaICHHE.
Y JIMHEWHAs CKOPOCTh. BrinonHenue yueOHBIX 3a/IaHU HAa aHATTU3 MEXaHUYECKHUX
[lepuon u yactora oOpaleHHUS. MIPOIECCOB (SIBJICHHIT) C UCTIOTB30BAHUEM OCHOBHBIX
enTpocTpeMurenbHOe (HOPMAIIBHOE), MOJIOKEHUN U 3aKOHOB KHUHEMATHUKHU: OTHOCUTEJIBHOCTh
KacaTelbHOE (TaHTeHIIMATLHOE) U TIOTHOE MEXaHUYECKOTO JIBIKEHUS, POPMYITbl KHHEMATUKH
YCKOPEHHE MaTEPUAIIBHON TOUYKH PaBHOYCKOPEHHOTI'O ABM)KEHUS, IpeoOpazoBanus ['anmes
JUIsL CKOPOCTHU U IIEPEMELICHUS.
Ucnonw3zoBanne | T-TexHOMOTHI TTpH paboTe
C IOTIOTTHUTENbHBIMHI UCTOYHUKAMU WH(OPMAIIUH TI0 TEME,
X KPUTUYECKHUI aHAJIU3 U OLIEHKA JI0CTOBEPHOCTH
Junamuka IlepBebiit 3ak0oH Hprorona. MHepuuanbubie [IpoBeneHnEe KOCBEHHBIX U3MEPEHUN PABHOACUCTBYIOILEH

(10 u)

cuctembl oTcuéra. [I[puHIUIT OTHOCUTETBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA
(ompenenenue, MpUMEPHI).

CWJI U KO3 PUIIUEHTa TPEHUSI CKOJIbKEHUS, TPOBECHHIE
UCCIIeIOBAaHMS 3aBUCUMOCTEN (PU3HUECKUX BETUYHH
U OIBITOB I10 NPOBEPKE




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

Macca tena. Cuna. [IpuHiun cynepno3uiuu
CHIL

Bropoii 3akon HetoToHa jy1s1 MaTeprUaIbHON
Touku. Tpernii 3akoH HeroTOHA 111
MarepuaibHbIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBUBAJIEHTHOCTh I'PABUTALIMOHHOW U MHEPTHOU
MaccChl.

Cuia TsKecTu. 3aBUCUMOCTh YCKOPEHUS
cBOOOHOTO Ma/ICHUS OT BBICOTHI HAJl
MMOBEPXHOCTHIO TUTAHETHI U OT reorpaduueckoi
IIUPOTHL. J[BH>KeHUEe HEOECHBIX TN U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas
KOCMHYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec
Tena, IBMKYLIErocs ¢ YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBKEHUS U CUJIa TPEHUS MOKOSL.
Koaddurment tperus. Cuna conpoTHUBICHUS
MIpU ABUKEHUU TeJla B )KUJKOCTU WJIH Ta3e, e€
3aBUCUMOCTH OT CKOPOCTH OTHOCHUTEIHLHOTO
JIBUKEHUS.

Hasnenue. ['uapocrarnueckoe aapienue. Cumna
Apxumena

PEeJI0AKEHHON TUITOTE3bI IPH U3yYEHUH JIBUXKEHUS OpycKa
110 HAKJIOHHOM IJIOCKOCTH, JIBUKEHMSI CUCTEMBI CBSI3aHHBIX
Ten, AedopMaIiu Ted.

Pemenue pacu€THpIxX 3a/1a4 ¢ IBHO 3aJJaHHOW U HESIBHO
3a/laHHOM (PU3NYECKON MOJIEBIO C UCIIOIh30BAaHHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI KHHEMATUKH U JUHAMHKH.
Pemiennie kauecTBEHHBIX 3aja4, TPEOYIOMIUX PUMEHEHHS
3HAHUN MO0 KUHEMATUKe U JTUHAMHUKE.

OObsicHEHNE OCHOBHBIX IPUHLUIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB, TAKUX KaK:
MOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Omnpenenenue ycaoBUil IPUMEHUMOCTH MOJIETIEH
(u3MYECKUX TeJ U MPOLIECCOB (SABJICHUN): HHEpLUAIbHAS
cucreMa oTcuéTa, MaTepraibHasi TOuka, a0COIIOTHO
ynpyras aepopmanusi.

BrinonHenue yueOHbIX 3aJaHUi Ha aHAJIN3 MEXaHUYECKUX
MPOIIECCOB (SIBJICHUI) C UCTIOIH30BAHUEM OCHOBHBIX
II0JIO’KEHUH Y 3aKOHOB TUHAMMKU: TPU




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

3akoHa Hpr0TOHA, MPUHIMIT OTHOCUTENIBHOCTH [ anuiies,
3aKOH BCEMHUPHOTO TATOTCHUS.

Pabora B rpynmax npu 00CyXI€HUU BO-ITPO-COB
MEXIPEAMETHOTO XapakTepa (Hampumep, 1o TeMe
«/IBrnxkeHue B pu-poye»)




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

Craruka TBEPIOTO TEna
(5u)

AbcomotHo TBEpAOE Teno. [locTynaTenbHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPJOTO TEa.

MoOMEHT CUJIbl OTHOCHUTEIHLHO OCH BpalllCHUA.

[Tnevo cumbl. CrioxeHue Cuil, MPUI0KEHHBIX
K TBEpoMy Teny. LleHTp TsxkecTu Tena.
VYcnoBus paBHOBECHUS TBEPIOTO TEIIA.
YcToliunBoe, HeyCToUNBOE, 0e3pa3TuIHOe
paBHOBECHE

[IpoBenenue rccnea0BaHus YCIOBUI paBHOBECHS TBEPIOTO
TEJa, UMEIOLIET0 OCh BPAILlEHUs; KOHCTPYHPOBaHUE
KPOHILTEHHOB U Pacy€T CUIl YIIPYTOCTH; U3YUYEHUE
YCTOMYMBOCTHU TBEPJOTO TEJa, UMEIOILIET0 IUIOMIA (b OMOPHI.
Pemenne pacuéTHbIX 3a7a4 ¢ IBHO 33/IaHHOM M HEIBHO
3aJIaHHON (PU3UYECKON MOJICIBIO C HCIIOIh30BAaHHEM
OCHOBHBIX 3aKOHOB ¥ (JOPMYJI CTaTUKH.

Pemenue kauecTBEHHBIX 3aja4, TPEOYIOIUX TPUMEHEHUS
3HAHUI MO CTATUKE.

OO0BsICHEHNE OCHOBHBIX IMPHUHIIMUIIOB IICI>'ICTBI/I$I TEXHUYCCKUX
YCTPOMCTB, TAKUX KaK: KPOHILITEHH, CTPOUTEIBHBIN KpaH,
peléryarble KOHCTPYKIUH.

Ornpezenenue ycioBHi NPUMEHUMOCTH MOJENEH
(u3nueckux Tea: abCoOTHO TBEPIOE TENO.

Brimonnenue y4eOHBIX 3aJJaHUI HAa aHAIN3 MEXaHUYECKHIX
MPOIIECCOB (SIBJICHUI ) C UCIIOIH30BAHUEM OCHOBHBIX
MOJIO’KEHUH M 3aKOHOB CTATUKHU: YCIIOBUSI paBHOBECHS
TBEPIOrO Tella

3aKOHBI COXPaHECHUS
B mexanuke (10 u)

Wmnynbc MaTepuanbHOM TOYKH, CHCTEMBI
MaTepI/IaJ'IBHBIX TOYCK. HeHTp MaCC CUCTCMBbI
MaTepHaIbHBIX TOUEK. Teopema 0 TBHKECHUH
IIEHTpa Macc.

I/IMHYJ]LC CHJIbI 1 UIBMCHCHUC UMITYJIbCA TECJIA.

3aKOH COXpaHEHUs NMITYJIbCa.
PeakTuBHOE NBIKEHUE.

MOMEHT UMITyJIbCa MAaTEPUATBHON TOUKH.
IIpencraBieHne o COXpaHEHUU MOMEHTA
HUMITYJIbCa B LIEHTPATIbHBIX MOJSX.

Pa60Ta CHJIBI HA MAJIOM U Ha KOHCYHOM

[IpoBeneHne KOCBEHHBIX U3MEPEHUI UMITYJIbCA TEJIA,
KWHETUYECKOHN Y MOTEHIMAIbHON YHEPTUM Tea;
MIPOBEJICHUE OMBITOB IO MPOBEPKE MPENTIOKEHHON THIIOTE3bI
MPU U3YYEHUU PaBHOYCKOPEHHOTO MPSMOJIUHEUHOTO
JBMOKEHHS U B3aUMOJCHCTBUS Tell.

Pemenue pacu€THbIxX 3a/1a4 ¢ IBHO 3aJJaHHOW W HESIBHO
3a/laHHON (PU3NUECKON MOJIEBIO C HCIIOIh30BAaHHEM
OCHOBHBIX 3aKOHOB M (POPMYJI MEXaHUKH.

Pemenne kauecTBEHHBIX 337124, TPEOYIOMIUX PUMEHEHHS
3HAHWH 110 MEXaHHKE.

OOBsCHEHNE OCHOBHBIX MPUHITUIIOB JEHCTBUS




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

nepemeleHuy. I'paguueckoe npeacrapieHue
paboThI CUITHIL.

MoIHOCTD CHJIBI.

Kunernueckas sHEprus MaTepuaabHON TOYKH.
Teopema 06 n3MeHEHNM KMHETUYECKON SHEPTUU
MAaTepHaAIbHON TOUKH.

IloTeHuManbHBIE U HEMOTEHUAJILHBIE CUJIBL.
ITorenunanpHas 3Heprus. IloreHnnanbHas
SHEPrus yrnpyro aehopMupOBAHHOHN MPYKUHEI.
[loTeHunanpHas 3HEpPrus Tena B OAHOPOJHOM
rpaBUTalMOHHOM 1oje. [loTeHnnanbHas sHeprus
Tejla B TPaBUTALIMOHHOM I10JIE OJHOPOAHOIO LIapa
(BHYTpH U BHe mapa). Bropas kocmuueckas
CKOPOCTb.

TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHIECKUX
MPOIECCOB, TAKUX KaK: JBUKEHHUE PAKeT, BOJOMET,
KONEp, MPYKUHHBIH MUCTOJIET, THPOCKOI, GUTYypHOE
KaTaHUEC Ha KOHbKax.

OmnpeneneHue ycaoBUi NPUMEHUMOCTH MoOeel
(U3UYECKUX TN U MPOIECCOB (SIBICHUI): aOCOTIOTHO
ynpyroe u abColIOTHO HEYNPYTroe CTOJIKHOBEHHS.
BeimonHeHne yueOHBIX 331aHUI Ha aHATN3 MEXaHHUECKUX
IIPOLIECCOB

TpeTbst KOCMUYECKast CKOPOCTb.

CBHSB pa6OTI)I HCMMOTCHIIUAJIBHBIX CHUJI

C U3MEHEHUEM MEXAHUYECKON SHEPTrUU CUCTEMBI
TeJ. 3aKOH COXPAHECHHS MEXaHUYECKOW SHEPTHH.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBaenue bepHynnu 115 naeanbHOM )KUIKOCTH
KakK CJIe/ICTBHE 3aKOHA COXPAaHEHUS
MEXaHUYECKOU SHEPTUn

(sIBJIEHMIA) C HCTIOTH30BAaHUEM 3aKOHOB COXPAHECHHUS

B MEXaHHKE: 3aKOHBI COXPAHCHHSI HMITYJIbCA

Y MEXaHUYECKOM SHEPTUH, CBSI3b PabOTHI CHIIBI

C M3MEHEHUEM MEXaHUYECKOW YHEPTHH Tea.
Hcnons3oBanue IT-TexHonoruii npu padore

C JIOTIOJTHUTEIILHBIMU HCTOYHHUKAMH WH(POPMAIIHH TI0 TEME,
WX KPUTUYECKUH aHATTU3 U OLICHKA JOCTOBEPHOCTH




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

PA3JIEJI 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMMUKA (49 u)

OCHOBBI MOJIEKYJIAPHO-
-KHHETHYECKOU TEOPHUH

(15 )

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
kuHernyeckoit reopun (MKT), ux onsiTHOE
obocnoBanue. JJuddysus. bpoyHosckoe
JBIDKEHUE. XapaKkTep ABMKCHUS

Y B3aUMOJICMCTBUS YacTHI] BeniecTBa. Moaenun
CTPOEHHMSI ra30B, )KUJIKOCTEN U TBEPABIX TEN

1 00BSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE
3TUX Mojener. Macca u pazMepbl MOJIEKYJ
(aromoB). KonmnuecTBo BemiecTBa. [locTossHHAs
ABorapo.

TennoBoe paBHoBecue. Temmneparypa 1 ciocoObl
e€ usmepenus. [llkana remneparyp Llenbcus.
Mopens uneansHoro raza B MKT: yactuus! raza
JBIDKYTCS] XaOTUYECKU U HE B3aUMOJICHCTBYIOT
ApYT € IpYyroM.

I'a30BbI€ 3aKOHBI. YpaBHEHHE MeHaeneeBa—
Knaneiipona. AGcontoTHas

IIpoBenenue usmepeHnii napaMeTpoB rasa, IpOBEICHUE
UCCIIEIOBAaHHUI 3aBUCUMOCTEH (HPU3NYECKHUX BEINIUH

Y OIIBITOB 110 NIPOBEPKE MPEITI0KEHHON TMIIOTE3HI IPU
W3Y4YEHUU YCTAHOBJICHUS TEIJIOBOTO PABHOBECUS

Y U30IIPOLIECCOB B ra3ax.

Pemenue pacu€THbIxX 3a/1a4 ¢ IBHO 3aJJaHHOW U HESIBHO
3aJaHHOH (PU3MUECKON MOJIEIIBIO C HCII0JIb30BaHHEM
OCHOBHBIX 3aKOHOB U ()OPMYII MOJIEKYIISIPHOH (pHU3HKH.
Perienne kaueCTBEHHBIX 3a/1a4, TPEOYIOIIMX TPUMEHEHUS
3HAHUN IO MOJIEKYJISIPHOM (PU3HKeE.

OOBsicHeHHE OCHOBHBIX MPUHIIUIIOB AEHCTBHS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, TAKUX KaK:
TEPMOMETp, 6apOMeTp, MOTydeHHUE HAHOMATEPUAIIOB.




TemaTuueckuii 0JI0K, OcHOBHOE OCHOBHBIE BHIBI
TeMa coJep:KaHue AeATeIbHOCTH YYALIMXCH
tTeMriepatypa (mkana remmneparyp KenbBuna). OrpezenieHne ycIOBHM MPUMEHUMOCTH MOJIEJICH
3akoH JlaneToHa. M30mpo1iecchl B U1eaibHOM (hU3UYECKUX TEJI U MPOIIECCOB (SBJICHUI): MOJCIICH ra3a,
rasze ¢ NOCTOSIHHBIM KOJINYECTBOM BEILIECTBA. KUJKOCTU U TBEPAOTO (KPUCTAJUIMUECKOT0) Tena,
I'pacdmueckoe mpencraBieHe U30MPOLIECCOB: UJ€AIbHOTO ra3a.
M30TEepMa, U30X0pa, n300apa. Brinonnenue yueOHBIX 3a/1laHUN Ha aHAJU3 TETJIOBBIX
CBs13b MEX]ly IaBIICHUEM U CpEIHEN MPOIIECCOB (SIBJICHHI) C UCTIOIB30BAHUEM OCHOBHBIX
KUHETHUYECKON SHEPrUeH MOCTyNnaTeIbHOrO nosiockeHnid MKT 1 3aKOHOB MOJICKYIISIPHON (DPU3UKH: CBSI3b
TEIJIOBOTO ABUKEHUS MOJIEKYJI UACAIBHOIO ra3a | JaBJI€HUS UACAIBHOIO raza co CpelHed KHHETUYECKOM
(ocnoBHoe ypaBHenne MKT uneansHOro rasa). SHEpPruer TEIIOBOr0O ABUKEHHS U KOHIIEHTPALUEH ero
CBsi3b a0COMIOTHON TeMIEepaTyphbl MOJIEKYJI, CBA3b TEMIIEPATYpPhl BEIIECTBA CO CPEAHEHN
TEPMOJIMHAMUYECKON CUCTEMBI CO CPEAHEN KUHETHUYECKON SHEPrUeH TEIJIOBOTO IBUKEHHUS €r0 YaCTHII,
KUHETUYECKOHN DHEPrUueH MoCTynaTeIbHOro CBA3b JaBJIEHUS UCAIBHOIO ra3a ¢ KOHIIEHTpaluen
TETUIOBOT'O JBWKEHUS €€ YaCTHUI] MOJIEKYJI U €r0 TEMIIEPATypoil, ypaBHEHE MeHnaeneeBa—
Knaneipona
TepMoauHamMuka. Tepmonunamuueckas (T]) cucrema. 3aganue N3mepeHue yenbHON TEIUIOEMKOCTH BELIECTBA,

TerioBble MATUHEBI

(20 )

BHEIIHUX ycnoBul uist T/ cuctembl. Brentaue
u BHyTpeHHUE napaMmerpsl. [Tapamerpsr T/]
CUCTEMBI KaK CpEHUE 3HAYEHUS BEJINYUH,
ONMCBIBAIOIIUX €€ HA MUKPOCKOIIMYECKOM
YPOBHE.

MPOBEACHUE UCCIIEIOBAHUN 3aBUCUMOCTEN (DU3UIECKUX
BEJIMYMH U OIBITOB 10 MPOBEPKE MPETI0KEHHON IMIIOTE3bI
IIPU U3YyYEHUH MPOLECCOB TEMJI000MEHAa U aAnadaTHOTO
po-

necca.

HyneBoe Hauano TepMOAMHAMUKH.

Pemenue pacy€THbIX 3a/1a4 € IBHO 3aJJaHHOW W HESIBHO




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

CaMonpou3BojIbHasl penaKcarus

TJ1 cucteMbl K TENJIOBOMY paBHOBE-

CHIO.

Mopenb ueanbHOrO ra3a B TEPMOJIUHAMUKE —
cucTeMa ypaBHeHUH: ypaBHeHHe Knaneinpona—
MeHeneeBa U BbIpaKEHHE JIJIs1 BHYTPEHHEHN
SHEPTHUU. Y CI0BUS IPUMEHUMOCTH 3TOU
MOJEJIN: HU3Kasi KOHUEHTpPAlUs YacTHII,
BBICOKHE TEMIIEpaTypbl. Beipakenue aiis
BHYTPEHHEHN 3HEPTrUU OJJHOATOMHOTO
MJIeaIbHOTO Ta3a.

KBa3ucratnueckue u HECTATUUECKUE TIPOLIECCHI.
DneMeHTapHasi paboTa B TEpMOIMHAMHUKE.
Brruncnenme paboTsl 1o rpaduky mpoiiecca Ha
pV-nuarpamme.

Tennonepenaua kak cnocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
coBepiieHus paboTel. KoHBekIus,
TEIJIONPOBOJHOCTD, U3ITYyYECHHUE.

KonnuectBo Tennotsl. TennoéMkocTs Tena.

VY enbHas U MOISIpHAs TEIUIOEMKOCTH BEIIIECTBA.
VY enpHas TemioTa Cropanus Tormsa. Pacuér
KOJIMYECTBA TEIUIOTHI IPU TeTUIONepeaye.
[TonsTre 06 aqnabaTHOM mporiecce.

[IepBbIil 3aK0H TepMOAMHAMUKH. BHYTpeHHsA
sHeprus. Komndectso

3a/laHHON (PU3UYECKON MOJICBIO C HCIIOIh30BAHHEM
OCHOBHBIX 3aKOHOB ¥ (POPMYJI MOJNEKYISPHON (HU3UKU

U TEpMOJIMHAMUKHU. Pelienre kauecTBEHHBIX 3ajad,
TpeOYIOMMX TPUMEHEHHUS 3HAHUN TI0 MOJIEKYJISIPHOMN
¢bu3nKe U TePMOAMHAMUKE.

OObscHeHHE OCHOBHBIX MPUHIIUIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, TAKUX KaK:
XOJIOAWIBHUK, KOHIUIUOHED, AU3EIbHbII

¥ KapOIOpaTOpPHBIN BUTATENH, TTApOBast TypOnHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIU3ALM
«TEIJIOBBIX» OTXOJIOB C UCIIOJIb30BAaHUEM TEIIIOBOTO
Hacoca, yTWIM3alus 6MoOpraHNuecKoro TOMJINBA JUIs
BBIPAOOTKH «TEIIJIOBOM» U IEKTPUUECKON YHEPTUH.
BrinonHenue y4eOHbIX 3aJJaHUH Ha aHAJIN3 TETUIOBBIX
MPOIIECCOB (SIBJICHUI ) C UCIIOIB30BAHUEM OCHOBHBIX
nonoxeHuit MKT u 3akoHOB MoseKynsapHON GU3UKU U
TEPMOJAMHAMMKU: TIEPBBIN 3aKOH TEPMOJIMHAMUKHU, 3aKOH
COXPAHEHHUs SHEPTUU B TEIJIOBBIX MPOLIECCAX.
Ucnons3oBanue | T-TexHOMOTHI TTpH paboTe

C JIOTIOJIHUTENIbHBIMU UCTOYHUKAMH HH(POPMAIIUHU 110 TEME,
WX KPUTUYECKUH aHAJIU3 U OLIEHKA JIOCTOBEPHOCTH.

TEIUIOTHI U paboTa KaKk Mepbl U3MEHEHHUS
BHyTpeHHeH 3Heprun T/l cucTeMsl.

AHanus ¥ OLEHKa MOCIEACTBUN NCIIOJIb30BAHUS TEIUIOBBIX
JBATATEJIEN U TEIUIOBOIO 3arpsi3HEHUS OKPYXKAIOLIEH CPeIbl




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

Bropoii 3aK0OH TEpMOJIMHAMHUKY 1JIs
PaBHOBECHBIX ITPOIIECCOB: YEpe3 3aJ]aHHOE
paBHOBecHOE coctosiHue T/l cucTeMbl MPOXOIUT
€IMHCTBEHHAs aguabaTta. AOGCOIIOTHAS
TeMIeparypa.

Bropoii 3ak0H TepMOAMHAMUKY IS
HEPaBHOBECHBIX MPOIECCOB: HEBO3MOKHO
nepenaTh TeIIoTy OT O0Jee XOJI0IHOTO Tena

K OoJiee HarpeToMy 0e3 KOMITCHCAITU!
(Knaysuyc). HeoOpatumMocTs mpupoIHbIX
MPOILIECCOB.

[Ipunnune! aevictBus Ternossix MamuH. KIIT/I.
MakcumansHoe 3Hauenue KII. [{ukn Kapno.
DKOJIOTMYECKHUE aCIEKThI UCIIOJIb-

30BaHUS TETUIOBBIX JIBUTATENICH.

TennoBoe 3arpsi3HEHUE OKPYKarOUIEH Cpe/ibl

C MO3UINI HKOJIOTHIECKON O€30MacHOCTH; MPeICTaBICHHHA
0 PALMOHAIBHOM MPUPOJIONIONIB30BaHUH (B IpoLiecce
HOJrOTOBKU COOOIICHUH, BBITIOTHEHUH TPYIIIIOBBIX

IIPOCKTOR)

ArperatHbie COCTOSIHUSI
BelecTBa. Pa3oBbie
nepexobl (14 )

[TapooOpazoBanue u KoHAeHCaus. Micnapenue
Y KUTIeHue. Y IebHas TerioTa
mapooOpa3oBaHus.

Habmronenne cBONCTB HAaCBIIIEHHBIX TAPOB, IPOBEICHUE
KOCBEHHBIX U3MEPEHUI a0COIIOTHOM BIaKHOCTH BO3/1yXa,




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

HaCBIH_IGHHBIe 1 HCHACBIIICHHBIC I1aphbI.
KauecTBeHHAas 3aBUCUMOCTD INIOTHOCTH

" JaBJICHUA HACBIICHHOTI'O Iapa OT
TEMIICPATYPhbI, UX HE3aBUCUMOCTD OT 00BEMa

HACBILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPHI

KWUIIEHUS OT JABJICHUS B )KUIKOCTH.
Brnaxxnocts Bo3myxa. AGCONIOTHAS U
OTHOCHUTEJIbHAS BIAKHOCTbD.

Tsépnoe teno. Kpucrammueckue n amopdHbie
Tena. AHU30TPONUS CBOMCTB KPUCTAJLIOB.
[1naBnenue u KpuctauM3anus. Y 1enbHas
TeruioTa riasiaeHus. Cyonumarus.
Hedbopmarnu TBEpAOTO Tena. PacTsxkenue

u cxxarue. Casur. Monyis HOura. Ilpenen
yOpYrux aegopmariuii.

TermoBoe paclIMpeHue )KUIKOCTEN U TBEPABIX
Tel, 00bEMHOE U JTMHEHHOE. AHTaPMOHU3M
TEIUIOBBIX KOJeOaHUH YacTHIl BEIIECTBA KaK
MIpUYKHA TEIJIOBOTO pacIIupeHus Tel (Ha
KaueCTBEHHOM YPOBHE).

[Ipeo6pa3oBanue sHEPTUN B (Ha30BBIX
Iepexo1ax.

VYpaBHeHHE TEIJIOBOTO OaaHca.
IToBepxHocTHOE HaTspxenue. Koadpunment
MIOBEPXHOCTHOTO HaTshkeHusl. KanusipHele
sBJeHUs. JlaBIeHue o UCKPUBIIEHHON
ITOBEPXHOCTBIO KUIKOCTH

Kod(urenTa MoOBEpXHOCTHOTO HATSKEHUS, MOy s FOHTra.
Pemenne pacu€THBIX 3aJa4 ¢ IBHO 3aJaHHON U HEABHO
3aJIaHHOW (PU3UIECKON MOJICIBIO C HCIIOIh30BAaHHEM
OCHOBHBIX 3aKOHOB U ()OPMYJI MOJIEKYJISIPHOM (hU3UKH

Y TEPMOJIMHAMUKH.

Perienne kaueCcTBeHHBIX 33124, TPEOYIOLIMX IPUMEHEHUS
3HAHUH 110 MOJIEKYIJIIPHON (PU3UKE M TEPMOJINHAMHUKE.
OOBbsicHEHHE OCHOBHBIX IPUHIUIIOB CTPOEHUS KUAKUX
KPHUCTAJIJIOB, IOJIy4YEHUSI COBPEMEHHBIX MaTepUaJIOB.
Omnpenenenue ycaoBUil IPUMEHUMOCTH MOJIETIEH
(bu3MUECKUX TeJ U MPOLIECCOB (ABJIEHUH): MOJeel rasa,
AKHUJIKOCTH U TBEPAOTO (KPUCTATIIMYECKOT0) Tea,
WJeaJIbHOTO Ta3a.

BrinonHenue y4eOHbIX 3aJJaHUH Ha aHAJIN3 TETUIOBBIX
MPOIIECCOB (SIBJICHUI ) C UCIIOIB30BAHUEM OCHOBHBIX
nonoxeHnit MKT u 3akoHOB MoseKyIsipHON (pU3NKH

U TEPMOJAMHAMUKHU: CBSI3b JABJICHUS UEAbHOTO rasa

C KOHIIEHTpaIel MOJIEKYII U €r0 TEMIIEPATypOil, ypaBHEHHE
MenpaeneeBa—Kiianeiipona, NepBbIil 3aKOH
TEPMOAVNHAMUKH.

PaGora B rpynmnax npu o0cyk1€HUU BOIIPOCOB
MEXIIPEIMETHOTO XapakTepa (Harpumep, 1o Teme
«TemmooOMeH B )KUBOU MPUPOJICH)

PA3JIEJI 4. DJIEKTPOJIMHAMMKA (54 1)




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

DIIEKTPUUYECKOE TT0JIE
(24 q)

OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa
ANeKTpruyecKux 3apsaaoB. [IpoBogHuky,
JOUDJIEKTPUKU U TIOIYIPOBOAHUKH.
DneMeHTapHbIN ANEKTPUYECKUH 3apsil. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsa.
B3anmopeicteue 3apanoB. Touednsie 3apsibl.
3axoH KynoHna.

Dnektpuueckoe noine. Ero aeiictBue Ha
INEKTPUYECKHUE 3aPSI/IbL.

Hanpsk€HHOCTD 37€KTPUYECKOT0 MOJIs.
[Tpo6uslif 3apsa. JInHUM HaNPSKEHHOCTH
anekTpuyeckoro nosst. OqHOPOIHOE
NEKTPUYECKOE TOJIE.

[ToTeHManbHOCTh AIEKTPOCTATUYECKOTO TTOJIS.
Pa3HOCTh NOTEHIIMAJIOB U HANPSKEHUE.
[ToreHnmanpHas 3HEprus 3apsaa

B IEKTPOCTaTHUECKOM 1ose. [lorennnan
AJEKTpOCcTaTHIecKoro mojsi. CBs3b
HaNpspKEHHOCTH T0JI U Pa3HOCTU NMOTEHLIUAJIOB
JUIS 3IEKTPOCTATUYECKOTO MOJs (KaK
OJIHOPOJIHOTO, TaK U HEOJTHOPOAHOI0).

[IpuHIMI cyneprno3unumn JIEKTPUIECKUX MOJEH.

IIpoBeneHnEe KOCBEHHBIX U3MEPEHUM U OIIBITOB 110 IIPOBEPKE
IPEIJI0KEHHOM TUITOTE3bI IPY U3YYEHUN B3aHUMOJECHCTBHS
3apsKEHHBIX TEJl, 3apsA1a KOHJIEHCATopa,
MOCJIEIOBATEIBHOTO COEIMHEHUSI KOH/IEHCATOPOB.

Pemenue pacu€THpIxX 3a/1a4 ¢ IBHO 3aJJaHHOW W HESIBHO
3a/laHHOM (PU3NUECKON MOJIEBIO C UCIIOIb30BAaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYII DJIEKTPOCTATUKH.

Pemennie kauecTBEHHBIX 3a7a4, TPEOYIOIIUX PUMEHEHHS
3HAHUM 10 JIEKTPOCTATUKE.

OObsicHeHHE OCHOBHBIX MPUHIIUIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, TAKUX KaK:
3JIEKTPOCKOIL, DJIEKTPOMETP, HIEKTPOCTATUUECKAS 3alUTa,
3a3eMJIEHHE AJIEKTPONPUOOPOB, KOHAEHCATOPHI, FeHEPATOP
Ban ne I'paada.

Omnpenenenue ycaoBuil IPUMEHUMOCTH MOJIeeH
(U3NYECKUX TeN: TOUSUHBIN 3apsi/l, OJHOPOAHOE
JIEKTPUIECKOE TOJIE.

BrinonHenue yueOHbIX 3aJjaHUi Ha aHAJIN3 AJIEKTPUUYECKUX
MIPOLIECCOB




TemaTuueckuii 0JI0K, OcHOBHOE OCHOBHBIE BHIBI
TeMa coJiep:KaHue AeSITeJIbHOCTH y4aIMXCs
[Tone Toueunoro 3apsna. Ilosne paBHOMEPHO (sBIIEHUI) C UCTIOJIb30BAaHUEM OCHOBHBIX TOJIOKCHHUI
3apshkeHHOU cdepsl. [lone paBHOMEpHO Y 3aKOHOB JJIEKTPOJMHAMUKU: 3aKOH COXPAHEHHUS
3apsHKEHHOTo 1o 00bEéMy mapa. [lone 3JEKTPUYECKOTO 3apsaa, 3akoH KynoHa, MOTEeHIHaTbHOCTh
PaBHOMEPHO 3apsiKEHHON 0€CKOHEUHOH 3JIEKTPOCTATUYECKOTO MOJIsA, IPUHIIUI CYNIEPTIO3ULINU
I0cKoCTH. KapTHHbI TMHUNA HANPsHKEHHOCTH 3JICKTPUYECKUX TOJIEH.
ATHUX MOJIEN U SKBUIIOTCHIIMATBHBIX Ucnonw3zoBanue | T-TexHomoruii mpu padote
MOBEPXHOCTEM. C JIOTIOTHUTEIIbHBIMA HCTOYHHKAMU WH(OpPMAIIUU 110 TEME,
[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM TI0JIE. UX KPUTHYECKHUI aHAJIN3 U OLIEHKA IOCTOBEPHOCTH
VYcnoBue paBHOBECHS 3apsiiOB.
JIMBNEKTPUKH B JIIEKTPOCTATUYECKOM TIOJIE.
JlusnexTpudeckass IPOHULIAEMOCTh BEILIECTBA.
Konnencarop. 25ekTpo€MKOCTh KOHIEHCATOpa.
DIEKTPOEMKOCTb TIOCKOTO KOHJIEHCATOPA.
[TapannensHOE COEAMHEHNE KOHIEHCATOPOB.
IlocnenoBareabHOE COCIUHEHUE
KOHJIEHCAaTOPOB.
DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.
JIBr>KeHUE 3apsKEHHOW YacCTHUIIBI B OJJTHOPOJTHOM
AJIEKTPUYECKOM I10JIE
ITocTostHHBIN Cwuita Toka. ITocTOSSHHBIN TOK. [IpoBenenune npsAMbIX U3MEPEHUN CUIIBI TOKA U HAIIPSKEHUS,

ANIEKTPUYECKHUI TOK

(24 4)

VYcnoBust CyecTBOBaHUS TOCTOSTHHOTO
AIEKTPUYECKOTO ToKa. MIcTouHMKM TOKa.
Hanpsoxkenne U u DJIC E.

3akoH OMa U1t yJacTKa LETH.

DIEeKTPUYECKOe COTIPOTUBIIEHNE. 3aBUCUMOCTh
CONMPOTUBIIEHUS OJHOPOJAHOTO MPOBOJAHHUKA OT
€ro JUTMHBI ¥ TJIOMIAH TIOTIEPEYHOTO CEUCHHS.
VY ienpHOE CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarensHOE, MapaieIbHOE, CMEIIAHHOE

KOCBEHHBIX U3MEPEHUN YAEIBHOro conpotusieHus, 3J(C
Y BHYTPEHHETO COMPOTUBIIEHUS UCTOYHUKA TOKA,
MIPOBEACHUE MCCIIEIOBAHUN 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH U OIBITOB MO MPOBEPKE MPEAJIOKEHHON TUIOTE3bI
TIPU U3YYCHUH IIeTIeH MOCTOSTHHOTO TOKA.

Pemenne pacu€THbIX 3a/1a4 € SIBHO 3a/IaHHOW M HESIBHO
3aJJaHHOH (PH3UYECKON MOJIEIBIO C UCTIOIh30BAHUEM
OCHOBHBIX 3aKOHOB M ()OPMYJI IOCTOSIHHOTO TOKA.




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

COCAUHCHHUEC ITPOBOJHU-
KOB.

Pacu€r pa3BeTBIEHHBIX AIEKTPUUECKUX LETIEH.
[TpaBuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH JKoyims—
Jlenra.

MOMIHOCTD IEKTPUYECKOTO TOKa. TerioBas
MOIIHOCTb, BbIJENsIEMasi Ha PE3UCTOPE.

O/1C u BHyTpEeHHEE COMPOTUBIICHUE NCTOYHHUKA
ToKa. 3akoH OMma J71s MOJTHOMU (3aMKHYTOM)
AJIEKTPUYECKOM 1IeTH. MOIHOCTh UICTOYHUKA
tToka. KopoTkoe 3aMbIkanue.

Konnencarop B 11enu mocTOSSHHOTO TOKa

Pemrenne kauecTBEHHBIX 3aj1a4, TPEOYIOMINX PUMEHEHUS
3HaHUH U 3aKOHOB ITIOCTOSIHHOT'O TOKA.

OO0bsicCHEHHE OCHOBHBIX MTPUHIIMIIOB JCHCTBHS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYHK JIEKTPUUYECKON PHEPTUU.

Boinonnenue y4eOHBIX 3aJJaHUI HAa aHAIN3 SJIEKTPUUECKUX
MPOIIECCOB (SIBJICHUI ) C UCIIOIH30BAHUEM OCHOBHBIX
MOJIOKEHUH U 3aKOHOB 3JIEKTPOIUHAMMKU: 3aKOHBI OMa /1715t
y4acTKa [EeNu U IS 3aMKHYTOW 3JIEKTPUYECKON LIEH, 3aKOH
Hxoyns—IJlenna.

Pa6ora B rpynnax npu o0cyX1€HUU BOIIPOCOB
MEXIPEAMETHOTO XapakTepa (Hampumep, 1o TeMe
«DJIEKTpUYECKHUE SBIICHUS B IPUPOIEC»)

Toxu B pa3nmnyHbIX
cpenax (6 u)

DnexTpuueckas MpOBOAUMOCTh PA3INYHBIX
BELIECTB. DJIEKTPOHHAS TPOBOAMMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXIpoOBOIUMOCTb.

[IpoBeneHne KOCBEHHBIX U3MEPEHUN U UCCIIEOBAHUN
3aBUCHMOCTEH MEXAY PU3NUECKUMH BETUIMHAMU TIPU
M3Y4YEHUH IPOLECCOB MMPOTEKAHMS AJIEKTPUUECKOTO TOKA
B METaJlIaX, JJIEKTPOJIUTAX U MOJIYIPOBOJHUKAX.




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITYYKOB.

[TonynpoBonnuku. COOCTBEHHAs U TPUMECHAS
IIPOBOAMMOCTD IIOJYITPOBOAHUKOB. CBOMCTBA
p—~n-nepexoaa. 11oynpoBoIHUKOBBIE
MPUOOPHI.

DNEKTPUUECKUN TOK B DJIEKTPOIUTAX.
DNEKTPOIUTHYECKAS AUCCOLUALNS. DIIEKTPOIIU3.
3axonbl Dapasest ISl 3JIEKTPOIH3a.
OnexTpuuecKuii ToK B razax. CaMOCTOSTENbHBIN
Y HECaMOCTOSITENIbHBIN pa3psi. PaznuyHblie THITBI
CaMOCTOSITENLHOTO paspsaaa. Monnus. 1lnazma

Pemenue pacy€THbIxX 3a/1a4 ¢ IBHO 3aJJaHHOW U HESIBHO
3a/laHHOM (PU3NUECKON MOJIEbIO C UCIIOIb30BAaHHEM
3aKOHOMEPHOCTEN OCTOSIHHOIO TOKA B PA3JIMYHbIX Cpeaax.
Pemenne kauecTBEHHBIX 3aja4, TPEOYIOIIUX PUMEHEHHS
3aKOHOMEPHOCTEM OCTOSIHHOIO TOKA B PA3JIMYHbBIX CpeAax.
OO0BbsicHEeHHE OCHOBHBIX MPUHIIMIIOB JEeUCTBUS
TEXHUYECKHUX YCTPOUCTB, TAKUX KaK: ra3opas3psaHble
JIaMIIbI, 3JIEKTPOHHO-IIy4eBas TpyOKa,
MOJYIPOBOJTHUKOBBIE TPUOOPHI: MO, TPAH3UCTOD,
dboToanoa, cBETOaMO/; ralbBaHuKa, paUHUPOBAHUE
M€/, BbIIUIaBKA aIFOMUHUSA, YJIEKTPOHHAS! MUKPO CKOMHUS

®UN3UYECKUN MPAKTUKYM (16 4)

Pu3NYEeCKU IPAKTUKYM

(16 9)

Crnioco0sbl n3mMepeHus: GU3NYECKUX BETUUUH

C UCTIOJIb30BaHUEM aHAJIOTOBBIX M LU(POBBIX
W3MEPHUTETBHBIX IPUOOPOB H KOMIIBIOTEPHBIX
JaTYHUKOBBIX CUCTEM. AOCOTIOTHBIE

Y OTHOCHTEIFHBIE TIOTPEITHOCTH H3MEPEHHUI
¢uznueckux BenuunH. OLeHKa rpaHul]
MTOIPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX U3MEPEHUN (HU3UIECKUX BEIIMUUH.
Hampumep: yckopeHust CBOOOIHOTO MaieHuUs, pa0OThI CUIIBI,
YIEIBbHON TEMI0EMKOCTH, Moy FOHra, yaensHoro
COMPOTHUBIICHUS MaTepuaia NpoBOA-HHUKA, 3apsaa
OJHOBAJICHTHOI'O MOHA U T. II.

[IpoBenenue uccne0BaHUN 3aBUCUMOCTEN MEKIY
¢dbuzmyeckuMu BennunHaMu. Hampumep: 3aBucuMocTH
repuoja

[IpoBeneHne KOCBEHHBIX U3MEPEHU,
MCCIIEIOBAaHHUH 3aBUCUMOCTEH (hrU3HUECKIX
BEJIMYMH, IPOBEPKA MPEUIOKEHHBIX THIIOTE3
(BBIOOD M3 PabOT, OMUCAHHBIX B TEMAaTHYECKUX

oOparieHus KOHNYeCKOro MasiTHUKA OT €ro apaMeTpoB;
3aBUCHUMOCTHU CUJI ynpyFOCTI/I, BO3HHUKAKOIIUX B pr)KI/IHe
Y PE3UHOBOM 00pasiie, OT uX nedopmaruu; ucciaeaoBaHue
MpoILIecca OCTHIBAHMSI BEIIECTBA; 3aBUCUMOCTH TOJIE3HOU




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

pazaenax «Y4eHUYECKUN IKCIIEPUMEHT,
71ab0paTopHbIe PabOThI, TPAKTUKYM))

MOIIIHOCTH UCTOYHUKA TOKA OT CHJIbI TOKA; CHSATUE BOJIBT-
aMIEepPHOI XapaKTEepUCTUKU AUO0JA U T. 11

[IpoBeneHue ONBITOB MO POBEPKE MPEITIOKEHHBIX TUIIOTES.
Hampumep: runotessl 0 IpsMoi IpOonopIHOHaTIbHON
3aBUCHUMOCTH MEXYy JaJIbHOCTBIO NOJIETA U HAYAJIbHOMN
CKOPOCTBIO Tella; 0 HE3aBUCUMOCTU BPEMEHHU JBUKCHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTHU Ha 33JaHHOE PAacCTOSHUE
OT €ro Macchl; MPOBEPKa 3aKOHOB JJIs U30IPOIIECCOB B ra3e
U T. .

Cobmroienue npaBui 0€30MacHOro TpyZAa MPU MPOBEACHUU
MpaKkTHKyMa

Pe3eps (10 u)

11 KJIACC (170 1)

TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiep:KaHue

OcHOBHBIE BHIBI
AeATEJIbHOCTH yIAIIMXCsI

PA3JIEJI 4. JIEKTPOANHAMMKA (27 4)

MarunurtHoe nose
(14 q)

B3aumoaeicTBue NoCTOSHHBIX MarHUTOB

Y MIPOBOJIHUKOB C TOKOM. MarHuTHoe mnoJe.
Bekrop MaruutHON nHAYKUU. IIpyuHnmn
CyNEepHo3UIIMU MarHUTHBIX NoJel. JInnuu

[IpoBeaeHne KOCBEHHBIX U3MEPEHUN CUIIBI AMITEpa,
MIPOBEJICHUE HCCIIE0BAHUS 3aBUCUMOCTEN MEXIY
(I)I/ISI/I‘-IGCKI/IMI/I BCJIMYMHAMU U OMBITOB I10 IIPOBCPKE
MPEJI0KEHHON TUIIOTE3bI ITPU U3YUYECHUU AEHCTBUS




TemaTuueckuii 0JI0K, OcHOBHOE OCHOBHBIE BHIBI
TeMa coiep KaHue AeATEeJbHOCTH y4aluXcs

MarHMTHON MHIYKIUH. IIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM, B3aUMOJIECHCTBUS

MarauTtHoO€ 1nosie NpoOBOJHUKA C TOKOM IIPOBOJIHMKA C MArHUTHBIM I10JIEM.

(IpsIMOTO MPOBOJIHMKA, KAaTYILIKK U KPYTOBOT'O Omnpenenenue ycaoBUil IPUMEHUMOCTU MOJIENH

BUTKa). OnbIT Opcreaa. OJTHOPOJHOI'O0 MarHUTHOTO IIOJIS.

Cuna Amnepa, €€ HanpaBJIEeHUE U MOAYJIb. Omnpenenenye HaIpaBJIeHUs UHAYKIUHA MarHUTHOTO TOJISI

Cuna JlopeHnua, e€ HanpaBiIeHUE U MOAYJIb. IIPOBOJIHMKA C TOKOM, cuiibl Amnepa u cuiibl Jlopenna.

JIBrKeHUe 3apsy)KEHHOM 4acTULIBI B OJHOPOAHOM | PenieHue pacu€THbIX 3a/1a4 ¢ IBHO 33JJaHHOM U HESBHO

MarHuTHoM nose. Pabora cuinsl Jlopenna. 3aJaHHOH (PU3MUECKON MOJIEIIBIO C HCII0JIb30BaHHEM

MarsuTHO€ 1oJ€e B BEIECTBE. OCHOBHBIX 3aKOHOB U ()OPMYII IO TeMe «MarHuTHOE TOJIe».

deppoMarHeTUKy, rnapa- U JuaMarHeTUKU Perienune kauecTBeHHBIX 33124, TPEOYIOLIMX IPUMEHEHUS
3HaHUH 10 TeMe «MarHuTHOE IoJe.
OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB AEHCTBHS TEXHUYECKUX
YCTPOWCTB
Y TEXHOJIOTUYECKHX NPOLECCOB, TAKUX KaK: IPUMEHEHUE
IIOCTOSIHHBIX MarHUTOB, JJIEKTPOMAarHUTOB, TECTEP-
MYJIBTUMETP, 3JIEKTPOABUTaTENb SIKOOU, YCKOPHUTEIN
3JIEMEHTApPHBIX YaCTHI]

DneKTpOMarHuTHas SIBnenue snekrpoMaruuTHor MHyKIMU. [Totok | IIpoBenenue ucciaenoBaHus 3aBUCUMOCTEH (pru3nueckux
WHIYKIUSA BEKTOpa MarHUTHON MHAYKIMH. D/IC MHAYKINN. | BEJIUYHMH U OIBITOB MO MIPOBEPKE MPEIT0KEHHOW THIIOTE3bI

(13 9)

3aKOH 3JIEKTPOMarHuTHOM HHAYKIMKU Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyko.
O/1C uHAYKIUK B TPOBOAHMKE, IBUKYILIEMCS
MOCTYNATeNbHO B OJJHOPOJHOM MarHUTHOM
ToJIE.

[IpaBuino Jlenua.

WNunyktuBHOCTh. KaTymka nHayK-

TUBHOCTH B LIEIIU ITIOCTOSTHHOT'O TOKA. SIB-11e-Hue

IIPY U3YYECHUU SBJIEHUS DJIEKTPOMArHUTHOM MHYKIIUU.
Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 3aJJaHHOW W HESIBHO
3a/laHHON (PU3NYECKON MOJIEBIO C HCIIOIh30BAaHUEM
OCHOBHBIX 3aKOHOB M (POpMYJI IO TeMe «DJIEKTPOMarHUTHas
WHIYKIUS.

Pemenne kauecTBEHHBIX 3a/1a4, TPEOYIOIIMX MPUMEHECHHS
3HaHUH MO TeMe «JIEKTPOMArHUTHAsI UHIYKIUSD».
OO0BsicHeHHe OCHOBHBIX TPUHITUTIOB ACHCTBUS TEXHUIECKUX




TemaTuueckuii 0JI0K, OcHOBHOE OCHOBHBIE BHIBI
TEeMa cojJiep:KaHue AesITeJIbHOCTH YYALIMXCH

camounaykiuu. 31C caMOMHyKIUH. YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, TAKUX KaK:

DHeprusi MAarHUTHOTO TIOJISl KATYIIIKUA C TOKOM. WHIYKITMOHHAS TI€Yb, COJICHOM/I, 3aIlIUTa OT JICKTPU3AIUU

DNEeKTPOMArHuTHOE T0JIe TEeJI IpU JBWKEHUHM B MAaTHUTHOM T10JI€ 3eMIIH.
PaGora B rpynmax npu o0cyxaeHUN
BOIIPOCOB MEKIIPEMETHOTO XapakTepa (Harpumep, mo TeMe
«DIIEeKTPOMATrHUTHBIC SIBIICHUS B TIPUPOJIE»)

PA3JIEJI 5. KOJIEBAHUS 1 BOJIHbBI (60 1)
Mexannueckue Konebarenpuas cucrema. CBOOOIHEIE [TpoBeneHre KOCBEHHBIX N3MEPEHHHA, UCCTIETOBAHUS

xonebanus (10 )

KOJICOaHHS.

I"apmonnueckue konebanusi. Kunemarnueckoe
Y TUHAMUYECKOE OMHMCaHNE. DHEPTeTUUECKOe
onucaHue (3aKOH COXpaHEHUS] MEXaHUIECKOM
sHeprur ). BeIBO TMHAMHYECKOTO OTMCAHUS
TapMOHHYECKHUX KOJICOaHMI U3 HX
SHEPTETUYECKOTO U KHHEMATHIECKOTO
OITHCAHHSL.

Awmiuntyna u (aza konebanuid. Cs3b
aMIUTUTY/IbI KOJICOAHWM UCXOHON BETUUNHBI
C aMIUTUTYyIaMH KoJIeOaHHii e€ CKOPOCTH

1 YCKOPCHHS.

[epuon u yacrora konebanuii. [leproa manbix

3aBUCHUMOCTEN MeX 1y (DU3NUECKUMH BEJIMYMHAMHU U OTIBITOB TI0
MPOBEPKE MPEIOKEHHOM TMIIOTE3bI MPU U3YUEHUHU KOoeOaHui
HUTSHOTO U MPYKUHHOTO MasiTHUKOB, BBIHYKJICHHBIX

1 3aTyXaloMIUX MEXaHMYECKUX KOJIeOaHuid.

Onpenenenre ycaoOBU NPUMEHUMOCTH MOJEITH
MAaTeMaTUYECKOTO MASITHUKA U UIEAJIBbHOTO IIPYKUHHOTO
MasTHHKA.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 3aJJaHHOW W HESIBHO
3a/laHHON (PU3NYECKON MOJIEBIO C HCIIOIh30BAaHUEM
OCHOBHBIX 3aKOHOB M (popMyJI 110 TeMe «MexaHnuecKue
KOJIEOAHUY.

Pemenne kauecTBEHHBIX 3a/1a4, TPEOYIOIINX MPUMEHECHHS
3HaHUH 110 TeMe «MeXxaHnUeCKHe KOJIeOaHus.




TemaTuueckuii 0JI0K, OcHOBHOE OCHOBHBIE BHIBI

TeMa coJiep:KaHue AeSITeJIbHOCTH y4aIMXCs
CBOOOIHBIX KOJIEOAHMH MaTeMaTHYECKOIO OOBsiCHEHHE OCHOBHBIX MPHHIIATIOB ACHCTBHS TEXHUUECKUX
MasiTHUKa. [leprnos cBOOOTHBIX KOTeOaH i YCTPOMCTB, TAKMX KaK: METPOHOM, YacChl, Ka4yeJu,
MPY>KMHHOT'O MasiTHUKA. MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.
[TonsiTHe 0 3aTyXaIMMX KOJICOAHUSX. Ucnonw3zoBanue | T-TexHomoruii mpu padote
Brinyxxaennsie konebanus. Pesonanc. C JIOTIOTHUTEIIbHBIMA HCTOYHHKAMU WH(OpMAIIUHU 110 TEME,
Pe3onancnas kpuBas. Biusinue 3aty-xanust Ha WX KPUTHYECKUN aHAIN3 U OIIEHKA IOCTOBEPHOCTH
BH/JI PE30HAHCHOM KPUBOK. ABTO-KOJICOAHUS

DJIEKTPOMAarHuTHHIC Konebarenbublit KoHTYp. CBOOOIHBIE [IpoBeneHne KOCBEHHBIX U3MEPEHUN U UCCIIEAOBAHUS

xoneOanus (15 u)

AJIEKTPOMAarHUTHbIE KOJe0aHus B UeaIbHOM
KosiebarenbHOM KoHType. Dopmyna TomcoHa.
CBs13p aMIUIUTY 1] 3apsJia KOHAEHCAaTOpa

C aMIUIUTYJIOW CHJIBI TOKa B KoJie0aTeIbHOM
KOHTYDE.

3aKOH COXpaHEHMsI DHEPTUU B UACAITBHOM
KoJieOaTeIbHOM KOHTYDE.

3aryxaromue 3JIeKTPOMarHUTHbIE KOJIeOaHusl.
By eHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.
[TepemenHbIi TOK. MOIIHOCTD IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JIeHCTBYIOIEe 3HAaUCHHE
CUJIBI TOKA U HAIPSKEHUS TP Pa3InuHON
(hopMe 3aBUCHMOCTH NTEPEMEHHOT0 TOKa OT
BPEMEHH.

CunyconaabHbIN ITEpEMEHHBIN TOK. Pe3ncrop,
KOH/JIEHCATOp U KaTyIIKa UHAYKTUBHOCTH B 1IN
CUHYCOHJIaJIbHOTO IEPEMEHHOr0 TOKa. Pe3oHaHc
TOKOB. Pe30HAaHC HANPSI)KEHUN.

Nneansubiil Tpancdopmarop. [IponsBoacTso,

3aBUCUMOCTEHN (PU3UUECKUX BEITUYUH MPU U3YICHUH
ANEKTPOMArHUTHBIX KOJIeOaHU U 11eTiel TepeMeHHOr0 TOKa.
Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 3aJJaHHOW W HESIBHO
3a/laHHON (PU3NYECKON MOJIEBIO C UCIIOIh30BAaHHUEM
OCHOBHBIX 3aKOHOB U (POpPMYJI IO TEME
«DIeKTPOMArHUTHBIEC KOJIEOaHUs».

Pemrenne kauecTBEHHBIX 3aj1a4, TPEOYIOIIMX MPUMEHEHUS
3HAHUN 10 TeMe «DIEeKTPOMArHUTHBIE KOJIeOaHUS.
CpaBHEHME MEXAaHHUYECKUX U DJIEKTPOMArHUTHBIX
KoJeOaHuH.

OO0BsicHeHe OCHOBHBIX TTPUHITUTIOB JACHCTBUS TEXHUIECKUX
YCTPOMCTB, TAKUX KaK: AJIEKTPUUECKUN 3BOHOK, T€HEPATOp
TePEMEHHOTO TOKA, JIMHUH JIEKTpoIepeaay.

Onpezenenne yciuoBUil NPUMEHUMOCTH MOJIEIH UI€aTbHOTO
KOJIeOaTEIPHOTO KOHTYpA.

AHanu3 1 OlleHKa NOCIEACTBUI UCIIOIb30BAHUS PA3IUNYHBIX
CIOCO00B MPOU3BOJICTBA SJIEKTPOIHEPTUH C MO3UILIUNA IKOJIO-




TemaTuueckuii 0JI0K, OcHOBHOE OCHOBHBIE BHIBI
TEeMa cojJiep:KaHue AesITeJIbHOCTH YYALIMXCH
nepeaayda u noTpeOIeHUE AIEKTPUIECKOM
SHEPTUH.
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
anekTposHeprun. Kynbrypa
WCIIOJIb30BAaHUS SJIEKTPOIHEPTUN TUYeCKOi 0€30MacHOCTH; MPEICTABICHUIO PallHOHATBHOM
B IIOBCETHEBHOMN KU3HU MIPUPOJIOTIONE30BaHUH (B MPOIECCe TOATOTOBKU
COOOIIIEHUH, BBITTOJIHEHUH TPYIIOBBIX TPOEKTOB)
Mexanuueckue MexaHuyecKkue BOJIHBI, YCIOBUS UX CpaBHEHME MEXAHMYECKUX U 3JIEKTPOMArHUTHBIX BOJIH.

Y DJIEKTPOMArHUTHBIE
BoJtHbI (10 u)

pacnpoctpanenus. [lonepeunsie U TPO0JIbHBIC
BOJHBL. [lepuoa, ckopocTh pacpocTpaHeHHs!

Y JIMHA BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHue, mpejoMiIeHue, HHTepdepeHITusI

U AUQpaKius.

3Byk. CKOpOCTb 3ByKa. | pOMKOCTB 3ByKa.
BricoTa Tona. Tem0Op 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.
DNeKTpOMarHuTHbIE BOJHBL. Y CJIOBUS
M3JIY9CHHS DJICKTPOMAarHUTHBIX BOJTH. B3anmHas
OpPUEHTALIMS BEKTOPOB , , B 3JIEKTPOMArHUTHOU
BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAXKEHUE,

OrnpeneneHne yCIOBHN MPUMEHUMOCTH MOJIEIH
rapMOHHUYECKOW BOJIHBI.

Pemenne kauecTBEHHBIX 3aja4, TPEOYIOIUX PUMEHEHHS
3HaHUM N0 TeMe «MexaHN4YEeCKUe U ANEKTPOMATHUTHBIE
BOJIHBD».

N3yuenue napameTpoB 3BYKOBOM BOJIHBI.

N3ydenue pacrpocTpaHEeHHs 3ByKOBBIX BOJH B 3aMKHYTOM
MIPOCTPAHCTBE.

OOBbsicCHEeHNE OCHOBHBIX MPUHIIUIIOB IEHCTBUS TEXHUYECKUX
yCTpOﬁCTB N TEXHOJIOTHYCCKUX MPOLECCOB, TAKUX KaK:
MY3bIKAJIBHBIE HHCTPYMEHTHI, Paiap, paluONpUEMHUK,
TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus, yabTpa-3ByKoBas
JUArHOCTHUKA B TCXHUKE U MCAUITNHE.




TemaTuueckuii 0JI0K, OcHOBHOE OCHOBHBIE BHIBI
TeMa coJep:KaHue AeATeIbHOCTH YYALIMXCH

MpesioMIIeHUE, MOsIpU3anus, uHTepdepeHIus Ucnons3oBanue IT-Texnonoruii npu padore

U 1udpaxus. C JIOTIOJIHUTENIbHBIMU HCTOYHUKAMH WH(POPMAIIUH 110 TEME,

[IIkana 3neKTpOMarHUTHBIX BOJIH. [I[puMeHeHne | MX KPUTUUYECKHI aHAJIU3 U OLIEHKA JOCTOBEPHOCTH.

AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY. AHanu3 1 OleHKa MOCIeACTBUN HTyMOBOTO

[IpuHUKIIBI pAIUOCBS3U U TEIEBUACHUS. Y DJIEKTPOMATHUTHOTI'O 3arpsi3HEHUS OKPYXKAIOLEH Cpeibl

Pannonokanusi. C MO3MILMNA IKOJIOTMYECKOI 0€3011acCHOCTH; TPEICTaBICHUM

DNIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYkKarolen

Cpelbl
0 paloHaIbLHOM MPUPOIONOIB30BaHUH (B MpOLIEcce
MIOATOTOBKH COOOIIEHUMN, BBIMOIHEHUN IPYNIOBBIX
POEKTOB)

Onruka (25 1) [IpsmonnHEeHOE pacIpOCTpaHEHNUE CBETA HalGmronenne onTuveckux siBJICHUHN, MPOBEICHNE

B OJTHOPOJHOM cpene. JIyu cBera. ToueuHslii
HCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHui B IIIOCKOM 3epKale.
Cdepuueckue 3epkana.

[Ipenomienne cera. 3aKOHBI IPETOMIICHHS
cBeTa. AOCOIOTHBIN MOKa3aTeNb MPEIOMIICHUS.
OTHOCHUTENBHBIN MTOKA3ATENb MPETOMIICHHUS.
IToCTOSHCTBO YaCTOTHI CBETA M COOTHOLIEHUE
JUIMH BOJIH MIPH NEPEX0€ MOHOXPOMATHYECKOIO
CBETa Uepe3 rpaHmIly pasjiesa IByX ONTHYECKUX
cpen.

Xon ydent B mpusMe. Jlucnepcus cera.
CnoxHbIl cocTaB Oemoro ceera. I[Ber.

[TonHoe BHyTpeHHEee oTpaxkeHue. Ilpe-
J€JIb-HBIA YrOJI IOJHOTO BHYTPEHHETO

KOCBEHHBIX U3MEPEHUM, UCCIIEI0BAaHUS 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYMH U OMBITOB 11O TTPOBEPKE
MPEII0KEHHOM TUITOTE3bIl PU U3YyUYEHUH SBJICHUN
MIpeJIOMJIEHHUS CBETA Ha IPAaHHULIE pa3/ienia IByX Cpel,
MIPEIOMIICHUSI CBETA B COOMPAIOIIEH M pacCeHBAIOIICH
JIMH3aX, BOJTHOBBIX CBOMCTB CBETA.

Pemienne pacu€THbIX 33724 C IBHO 33JaHHOUN 1 HESIBHO
3aTaHHON (PU3UYECKON MOJIETBIO C HCTIOIb30BaHHUEM
OCHOBHBIX 3aKOHOB U opMy o Teme «OnTHKay.
Pemenne kauecTBEHHBIX 3a/1a4, TPEOYIOIINX MPUMEHECHHS
3HaHU# 1o TeMe «OnTukKay.

[TocTpoenue u pacuér nzoOpaxeHui, Co3JaBaEMbIX
IIJIOCKUM 3€pKaJIOM, TOHKOM JIMH30M.

Onpenenenre ycaoBU TPUMEHUMOCTH MOJEIN TOHKOM
JIMH3bI; TPAHUL] IPUMEHUMOCTU T€OMETPUUYECKON ONTHKH.




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

OTpaKEHUSI.
Cobuparoiye 1 paccenBarolye JMH3bL. ToHKas
nrH3a. POKYCHOE PACCTOSAHUE U ONTUYECKAs
CHJIa TOHKOM JIMH3BI.

3aBUCHUMOCTH (POKYCHOTO PACCTOSIHHSI TOHKOM
chepudecKoi JIMH3BI OT €€ TEOMETPUHU

1 OTHOCHUTEIILHOI'O MTOKAa3aTells MPEIOMIICHHUS.
®opmyJia TOHKOH JIUH3bL. Y BEJIMYECHUE,
JTaBaeMoe€ JUH30H.

XoJ ny4a, NpOMIEAIEro JUH3Y MO
MIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTUYECKOU
ocu. [Toctpoenune n300paxeHnit TOUKH

1 OTpe3Ka MPSIMOii B COOUPAIOIITIX

Y PaCcCEeUBAIOIINX JIMH3aX U UX CUCTEMaX.
OnTuueckue mpubopsl. Paspemarorias
CroCOOHOCTh. ['1a3 Kak ONTHYECKasi CHCTEMA.
[Ipenensr TPUMEHUMOCTH T€OMETPUUECKOM
OTITHKH.

BonnoBas ontuka. MHTepdepenius ceera.
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOII0IeHUsI MAKCUMYMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHOMN KapTUHE OT JBYX

OO0BsicHeHHEe 0COOEHHOCTEH MPOTEKaHUsI ONTUYECKUX
SIBIICHUI: uHTepdepeHIu, TudpaKium, TUCIepCuH,
HOJTHOTO BHYTPEHHETO OTPaKEHUSI.

OOBsicHEeHHe OCHOBHBIX IPUHITUIIOB ICHCTBHS TEXHUIECKUX
YCTPOMNCTB U TEXHOJOTHUECKUX MPOIIECCOB, TAKUX KaK:
OYKH, JTyTa, IEPUCKOT, (hoToamnmapar, MUKPOCKOIL,
HPOEKIMOHHBIH armapar, IpOCBETIEHHE ONTUKH,
BOJIOKOHHASI OTITHKA, THU(PPaKIIMOHHAS PEIIETKA.
Pabora B rpynmnax npu o0cy>kAeHUN BOIIPOCOB
MEXIIPEIMETHOTO XapakTepa (Harpumep, 1o TemMe
«CBeTOBBIE SIBJICHUS B IPUPOJIEN)




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

KOT€PEHTHBIX HCTOYHHUKOB. [Ipumepsr
KJIACCMYECKUX UHTEP(HEPEHIIMOHHBIX CXEM.
Hudpakmus ceeta. AudpakiponHas pemeTka.
YcnoBue HaOMIOAEHUS TTIaBHBIX MAKCUMYMOB
[IPY NIaICHUH MOHOXPOMATHYECKOTO CBETA Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspusanusa ceera

PA3JEJ 6. OCHOBBI CHIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH (5 4)

Ocuobl CTO (5 1)

I'paHuLIBI TPUMEHUMOCTH KIACCUYECKOM
MexaHukH. [locTynarsl cnenuanbHON TEOpUN
OTHOCHUTEIILHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[IpeobpaszoBanus Jlopenna. YcioBue
MPUYUHHOCTH. OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMeIJICHNE BPEMEHU

Y COKpAICHUE JIJTUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBs13b MaccChl ¢ YHEPTUEN U UMITYJIIBCOM
PENATUBUCTCKON YaCTULIbl. DHEPTHUS ITOKOS

IIpoBeneHne KOCBEHHBIX U3MEPEHUI UMITYJIbCA U DHEPTUU
PEeNATUBUCTCKUX YacTull (1o ¢pororpadusM TpeKoB
3apsDKEHHBIX YacTUI] B MAHUTHOM IIOJIE).

AHanu3 1 onucaHue pU3NIECKUX SBJICHUM

C MCIIOJIb30BAaHUEM IIOCTYJIATOB CHELUAIIBHON TEOPUH
OTHOCHUTEJIbHOCTH.

OOBsicHEHHE OCHOBHBIX MPUHIIUIIOB AEHCTBHS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CIIYTHUKOBbBIE PUEMHUKH,
YCKOPUTENHN 3apsKEHHBIX YaCTHUI]

PA3JIEJI 7. KBAHTOBAS ®U3UKA (25 4)

KopnyckynsipHo-
BOJIHOBOU JTyaiu3M
(154)

PaBHOBeCHOE TerIoBOE U3TyUeHue (M3ITy4eHHE
a0COIOTHO YEPHOTO Tesa). 3aKOH CMEIICHUS
Buna. 'unore3a M. IInanka o kBaHTax.
®oTOoHBI. DHEPTHS U UMITYIILC (OTOHA.

IIpoBeeHne KOCBEHHBIX U3MEPEHUH, UCCIIEOBAHUS
3aBUCHMOCTEH MeXAy pHU3MIECKUMH BETUINHAMHU TIPU
n3ydeHuu saBineHus Gorodddexra.

OOBsicHeHHE OCHOBHBIX IIPUHIIUIIOB ICHCTBUS TEXHUUECKUX




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

YCTPOMCTB, TAKUX KaK: CIIEKTPOMETP, (DOTORIIEMEHT,

®oroaddext. OnbiTel A. I'. CToneroBa. 3aKOHbI
dbotorddekra. YpaBHeHue DHIITEHA 17151
dorospdexra. «KpacHas rpaHuLar»
dboTorddexra.

JlaBneHue cBeTa (B Y4aCTHOCTH, JIaBJICHHE CBETa
Ha a0COJIFOTHO TMOTJIOMIAIOIIYI0 U a0COTIOTHO
OTPAXKAIOIILYIO TOBEPXHOCTb). OTBITHI

I1. H. JleGenena.

BosiHoBBIE cBOMCTBa yacTull. Bosusl ne bpons.

Jlnmuna BosHb! 1e bpoiins u pasmepst obnactu
JIOKAJIU3alMY IBUKYIIECHCS YaCTULIBL.
KopnyckyisipHO-BOJIHOBOM yaiii3Mm.
Judpaxius 37eKTPOHOB Ha KpUCTalIax.
Crneunduka usmepeHuit B MUKpOMHUPE.
CooTHo1IeHNs HEoNIpeAEIEHHOCTEN
I'eitzenbepra

(oTonaTUMK, TYHHEJIbHBI MUKPOCKOII, COJIHEYHas OaTapes,
CBETOAMO/.

Pemenne pacu€THBIX 3aa4 ¢ IBHO 3a/1aHHON U HESABHO
3aIaHHON (PU3UYECKON MOJIETBIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (opmy1 1o Teme «KBaHTOBBIE
SIBIICHUS.

Perenne kaueCTBeHHBIX 337124, TPEOYIOLUINX MIPUMEHEHUS
3HaHUH 10 TeMe «KBaHTOBBIE SBICHUSI.

Omnpenenenue ycaoBUil NIPUMEHUMOCTH KBaHTOBOM MOZEIN
CBETA.

AHanu3 KBaHTOBBIX MPOLIECCOB C UCIOIb30BAHUEM
ypaBHeHUs DiHIITeHa 11t poTo3ddexTa, mpuHIHIa
COOTHOILIEHUH HeomnpenenéHHocTH [ eizenbepra.
Ucnons3oBanue IT-TexHonorui npu padore

C JIOTIOJIHUTENbHBIMU UCTOYHUKAMH HH(POPMAIIUU 110 TEME,
WX KPUTUYECKUH aHAJIU3 U OLIEHKA IOCTOBEPHOCTH

dusuka atoma
(5

OnBbITHI 110 UCCIEAOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnas mogens atroma Pesepdopra.
[Toctynatel bopa. M3ny4yeHnue u norionieHue

Hab6mronenne nuHeRvYaThIX CIIEKTPOB.
O6’b$ICHCHI/Ie OCHOBHBIX MPUHIUIIOB ,Z[GflCTBPISI TEXHUYCCKUX
YCTPOMCTB, TAKUX KaK: CIIEKTPOCKOII, JIa3€pP, KBAHTOBBII




TemaTuueckuii 0JI0K,
TeMa

OcHOBHOE
cojiepsKaHue

OCHOBHBIE BHIBI
AeATEJIbHOCTH yIaAIMXCSI

(OTOHOB TIpH MEPEXO0JIe ATOMA C OJHOTO YPOBHS
SHEPrUU Ha JIPYTOM.

Bunel criektpoB. CiekTp ypoBHEH 3HEprun
aToOMa BOJIOPOAA.

CrioHTaHHOE U BBIHYKJEHHOE U3JTyYEHHE CBETA.
Jlazep

KOMIIBIOTED.
Omnpenenenue ycaoBuil IPUMEHUMOCTH MOJIETHN aToMa
Pesepdopna.

AHanM3 KBaHTOBBIX MIPOIIECCOB Ha OCHOBE MEPBOT0 M BTOPOTO
1ocTyJs1atoB bopa

dusznka aTOMHOTO sapa
N DJICMCHTAPHBIX YaCTHUI]

(5 9)

Hyknonnas monens siipa ['eitzenbepra—
WBanenko. 3apsa sapa. MaccoBoe uncio sapa.
H3oTomsl.

PannoaktuBHOCTh. Anb(a-pacnaj. Dnek--
TPOHHBIN U MO3UTPOHHBIN OeTa--pacnan. 'amma-
U3JIy4CHHE.

3aKoH paJiMOaKTUBHOIO pacnaaa. PaguoakTuBHble
n30ToMbI B pupoje. CBOWCTBa HOHU3UPYIOLIETO
n3NlydyeHus. BnusHue painoakTUBHOCTH Ha
KUBbIe opraHu3Mbl. EcTecTBeHHbIN (oH
usiydyenus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B s/ipe. SInepHbIe CUIIBI.
Hedekt maccsl spa.

AnepHsle peakunu. JleneHne U CUHTE3 SIED.
Snepubie peaktopsl. [Ipobaemsl ynpapisieMoro
TEPMOSIZIEPHOIO CHHTE3a. DKOJIOTUYECKHE
ACIIEKTBhI PA3BUTHS SACPHON DHEPIETUKHU.
Mertoasl perucTpanuy U UCCIET0BAHNS
AJIEMEHTAPHbBIX YaCTHII.

dyHaaMEHTAIbHBIE B3aUMOAEHCTBUSA. baproHbl,
ME30HBI U JIeNTOHEI. [IpencraBnenue

o CranmaptHoii mozenu. KBapk-rimooHHas
MOJEJIb aIPOHOB.

[IpoBenenue n3mMepeHuii palnoaKTUBHOTO (oHA

C MCIIOJIb30BAaHUEM JIO3UMETPA U UCCIIEIOBAHNUE TPEKOB
yacTHIl (110 TOTOBBIM (hoTOTpadusim).

OObsicCHEHNE OCHOBHBIX MPUHIUIIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, TAKUX KaK:
JIO3UMETp, KaMepa BuibcoHa, siaepHbIN peakTop,
TEPMOSIIEPHBIN peakTop, aToMHast 60M0Oa, MarHUTHO-
pe3oHaHCHast ToMorpadus.

Omnpenenenne ycaoBuil IPUMEHUMOCTU MOJIENHN aTOMHOIO
snpa.

AHanu3 1 OIMCcaHue SAEPHBIX PEAKINI C UCTIOJIB30BaHUEM
MOHSATHI MacCOBOE YKCIIO U 3apsijl sIpa, SHEPIUsl CBSI3U S/1pa,
3aKOHOB COXPaHEHHS 3apsia, MaCCOBOIO UMCIIA U SHEPTUU

B SIIEPHBIX PEAKLUSX, 3aKOHA PAJMOaKTHBHOIO paciaja.
AHanu3 1 OLEHKA BIUSHUS PaJUOaKTUBHOCTH HA KUBBIE
OpraHU3MBl, a TAK)KE TOCIEACTBUN Pa3BUTHS SACPHON
SHEPreTUKH C MO3UIMI 3KOJIOTHUECKON 0€3-0MacHOCTH;
MPEACTABICHUHN O palliOHAIb--

HOM IIPUPOJIOTIONIB30BAHNH (B IIPOLIECCE TOATOTOBKH
COOOIIICHUH, BBITIOJHEHUS TPYIIIOBBIX POEKTOB)
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®usuka 3a npeaenamMmu CTaHIapTHOW MOJIEIIH.
TémHas Marepus U TEMHas1 SHEPIUsl.
EnuncTBO (hM3MYecKOi KapTHHBI MUpa

PA3JEJI 8. 9JIEMEHTBI ACTPOHOMHUHA U ACTPOPU3UKH (12 4)

DneMeHTHI acTPOU3UKU
(12 u)

Ortanbl pazButus actpoHomuu. [lpukmnanHoe u
MHPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUH.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
O0OBACHEHHS IPUPOIBI KOCMUYECKUX OOBEKTOB.
Metoabl aCTPOHOMUYECKHUX UCCIIET0BAHMI.
CoBpeMeHHbIE ONITHYECKUE TEIECKOTIBI,
paanoTENeCcKOIbl, BHEaTMOC(epHas
aACTPOHOMUSHI.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3bI,
IUTAHETHI, UX BUIUMOE JIBHIKCHHE,

ConHeyHas cucTeMa.

Comnnne. ConHeunast akTUBHOCTE. MMcTOUHUK
sHepruu CoJsiHIA U 3BE3N.

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKH.
JlnarpaMma «CneKkTpajgbHbII KjIacc —
CBETUMOCTDY. 3BE3ILI INIAaBHOU
IIOCJICIOBATEIIFHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTEY JIJ1s 3BE3]T IJIaBHOM
MOCJIeI0BAaTEeNbHOCTU. BHyTpeHHee cTpoeHune

VYyactre B JUCKYCCUH O POJIM aCTPOHOMUHU B COBPEMEHHOU
KapTUHE MHUPA, B IPAKTHYECKON AEATEIbHOCTH YEJIOBEKA

U JaJIbHEHNIIEM HAyYHO-TEXHUYECKOM PA3BUTHH.
[ToaroroBka cooOIIEHU 0 METOIaX MOJIYICHHS HAYYHBIX
ACTPOHOMUYECKHUX 3HAHHM, OTKPBITUSAX B COBPEMEHHOU
ACTPOHOMMUHU.

[IpriMeHeHne OCHOBOMONATAOIINX ACTPOHOMUYECKHUX
TIOHSATHIA, 3aKOHOB U TEO-PHI JJIs1 aHATIN3a U OOBSCHEHUS
(hU3UYECKUX MPOIECCOB, MPOUCXOAIINX B 3BE3/1AX,

B 3BE3HBIX CHCTEMAX, B MEKTAJITAKTUYECKOU Cpeie, IBHKEHUS
HeOECHBIX TeJI, DBOJIIOIIMH 3BE311 U BeeneHHoii.

[IpoBenenue HabMIOACHHM 3BE3AHOTO HEOA HEBOOPYKEHHBIM
IJ1a30M C MCTOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUM
JUTSL OTIPEJICIICHHS TIOJIOKEHHSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31usi CeBEpHOTO
MOJYIIAPHS U IPKUE 3BE3IBI.

[IpoBenenue HabrOACHMIA B Teneckor JIyHbI, TUTaHeT,
TYMaHHOCTEH U 3BE3HBIX CKOTUICHUMN
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3B€31. COBpEMEHHBIE NPEJICTABICHUS O
MPOUCXOKACHUH U 3BoJIolMK COJIHIIA U 3BE3I.
DTarnbl )KU3HU 3BE3L.

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue n nuxenue Connua B ["anakTuke.
Turnbl ranakTuk. PagroragsakTuku U KBa3apsl.
YEpHble BIPHI B SIpax TajaKTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon
Xabo0ua. Pa3zoeranue ramaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe uznyyeHue.
MacmtaGHast cTpykTypa Beenennoil.
MeraraiakTuka.

Hepeménnslie npo0iaeMbl aCTPOHOMUHT

OMBNYECKUI TPAKTUKYM (16 1)

DusnyecKkui
npakTukym (16 1)

Cnioco06b! n3MepeHust (GU3NYECKUX BETMUUH

C UCIOJIb30BaHUEM aHAJIOTOBBIX

U IIU(PPOBBIX U3MEPUTENBHBIX TPHOOPOB

Y KOMITBIOTEPHBIX JIATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTENbHBIE MOIPEIIHOCTH
n3MepeHuil pusndeckux BeanurH. OreHka
IpaHUIl TOTPELUTHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEpPEHUH,
HCCIIEeIOBAaHUM 3aBUCUMOCTEH (hrU3HUECKIX
BEJIMYMH, IPOBEPKA MPEI0KEHHBIX THIIOTE3
(BBIOOD M3 PabOT, OMUCAHHBIX B TEMAaTHYECKUX
pazaenax «Y4eHU4EeCKU SKCIIEPUMEHT,
nabopaTopHble pabOThI, MPAKTUKYM)

[IpoBeneHue KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BETUYHH.
Hamnpuwmep:

nepuoia CBOOOIHBIX KOJIeOaHUH HUTSHOTO U TPY>KUHHOTO
MAasiTHUKOB, MIOKa3aTels MPEIOMIICHUS CTeKIa, (POKYCHOTO
PAacCTOSIHUS PACCEUBAOIIEH JTMH3bI, JUTMHBI CBETOBOM BOJIHBI,
MocTosiHHOM Punbepra u T. 1.

[IpoBenenue uccnenoBaHui 3aBUCUMOCTEN (PU3NYECKUX
BenuuuH. Hanpumep: 3aBUCUMOCTH CHITbI AMITEpPa OT CHJIBI
ToKa; 3aBucuMocty DJ[C caMOMHIYKIIUN OT CKOPOCTH
W3MEHEHHMsI CUIIbI TOKA B LIEMH; 3aBUCHUMOCTHU CHJIbI TOKA Yepe3
CBETOJIMOJ OT HANIPSDKEHUS; 3aBHCUMOCTH (POKYCHOTO
paccTosiHUS JIMH3bI OT BEIIeCTBA U T. TI.

[IpoBeneHue ONBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.




TemaTuueckuii 0JI0K, OcHOBHOE OCHOBHBIE BHIBI
TEeMa cojJiep:KaHue AesITeJIbHOCTH YYALIMXCH
Hanpumep, npu
U3YYCHUU UHTEP(EPEHINH JTa3ePHOT0 U3IIYUCHUS, U3ydCHUU
TUGPAKIIMOHHOTO CIIEKTPa, U3yUeHUU TOIJIONIeHUs OeTa-
YaCTHUI] AJTTOMUHUEM U T. II.
Cobmroienue nmpaBui 0€30MacHOro TpyZAa MpU MPOBEACHUH
MpaKkTHUKyMa
OBOBIHIAKOMHIEE ITIOBTOPEHHUE (15 uv)
Cucremaruzanus O0600611eHre U cUCTeMaTH3allus COIeP KaHUs Hanmcanue scce o ponu QU3UKU B pa3muyHbIX chepax
u 000011IeHIE paznenoB Kypca «Mexanuka», «MonekyisipHast | ASSITETbHOCTH YelIoBeKa. BrInoiHeHne y4eOHbIX 3aaHui
MPEAMETHOTO ¢bu3MKa U TEPMOJTUHAMUKAY, MHTErPUPOBAHHOTO XapaKTePa, JEMOHCTPUPYIOLTUX
COJIEpKaHUS U OTBITA «InexTpoauHaMukay, «Komebanus u BOIHBIY, OCBOCHHME OCHOBHBIX TIOHATHH, PU3NIECKUX BETUINH
JIeSITENLHOCTH, «OCHOBBI ClIEIUATILHON TEOPUU 1 3aKOHOB Kypca ¢usuku 10—11 ximaccos.

PUOOPETEHHOTO MTPU
U3y4eHHH Kypca GU3UKU
10—11 xnaccos

OTHOCHUTEILHOCTHY, «KBaHTOBas (hr3uKay,
«DIIeMEHTBI aCTPOHOMHH U ACTPODUZUKI.
Ponb pusmku u acTpoHOMUU B 5KOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLUAIIBHOW U 3THYECKOU
chepax IeaTeTbHOCTH YeJI0BEKa; POJb U MECTO
(U3HUKYN ¥ aCTPOHOMHH B COBPEMEHHON HayIHOU
KapTHHE MHPA; 3HAYECHHUE ONMCATEIbHOM,
CUCTEMAaTU3HUPYIOIICH, 00BICHUTEIIBHON

Y TIPOTHOCTHYECKON QYyHKIIUN (PU3UIECKOM

Pemenne kauecTBeHHBIX 3a7a4, B TOM YHCIIE
MHTETPUPOBAHHOTO U MEKIIPEAMETHOTO XapaKTepa.
Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 3aJJaHHOW W HESIBHO
3a/laHHON (PU3MUECKON MOJIENbI0, TPEOYIONINX MTPUMEHEHUS
3HAHUH U3 Pa3HBIX Pa3/IeNOB MIKOJIHHOTO Kypca (DU3UKH,

a TaK)K€ MHTErPallMK 3HAHUU U3 IPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

Pabota B rpyrmre 1o BITOJHEHHUIO TPOEKTHBIX padoT
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TEOpHH; POJb (HU3NIECKON TEOPHH

B (DOPMUPOBAHUHU NPEACTABICHUHN O (PU3NIECKOI
KapTUHE MHUpa, MECTO (PU3NUECKON KapTHHBI
MHUpa B 00IIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAyYHbIX TPEJICTaBICHUI

0 IIpupoe

Pe3eps (10 u)
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