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INOACHUTEJIbBHAS 3AIINCKA

JlanHasg TporpamMma OIpeAessieT 00s3aTeNbHOe MPEAMETHOE COoJAep)KaHUe, YCTaHABIMBAET
MIPUMEPHOE pacIpeesieHue yueOHbIX YacOB M0 TEMAaTHUECKUM pa3zesiaM Kypca U PeKOMEHIyeMYIO
II0CJIEI0BATEIBHOCTh U3YYEHHUSI TEM U pa3eioB Y4eOHOIrO MpeaMeTa ¢ y4ETOM MEKIIPEIMETHBIX
U BHYTPUIIPEMETHBIX CBSI3€H, JIOTUKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEU
oOyuarormuxcst. Ilporpamma maét mpencTaBleHUE O LENSX, COJEpYKaHHWH, OOIIEH cTpareruu
00yueHHsI, BOCIIUTAHUS U Pa3BUTHsI 00YJaIOLINXCS CPeACTBaMU yueOHOro npeamera «Pu3nka» Ha
yII1yOJIEHHOM YPOBHE.

W3yuenne kypca (usuku  yrayOn€HHOro  YpOBHSL  IO3BOJISIET — PEaM30BaTh  3a7auul
npo(heCCHOHATIPHON OpPUEHTALIMM, HANpPaBJICHO HA CO3/AaHHWE YCJIOBHH JUIA TPOSBICHUS CBOUX
MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH KaKIbIM YYalUMCS, KOTOPbIE HEOOXOAUMBI IS
MPOJIOTKEHHSI 00pa30BaHMsI B BBICIIMX YUEOHBIX 3aBEICHUSX TI0 PA3ITHMYHBIM (PU3UKO-TEXHHUYECKUM
Y UH)KEHEPHBIM CIEIMATbHOCTSIM.

B nporpamme onpenensitoTcs miIaHupyeMble pe3yabTaThl OCBOSHHS Kypca (GU3UKH Ha yPOBHE
cpeaHero o0miero 0opa3oBaHus: JUYHOCTHBIE, METAIIPeIMETHBIE, TPeIMETHBIC (Ha yriayO0aEéHHOM
ypoBHe). HaydHO-MeTOH0I0THYecKO OCHOBOM ISl pa3paboTku TpeOOBaHWM K JTMYHOCTHBIM,
METanpeMETHBIM | MPEAMETHBIM pe3ylbTaTaM OOYyYalolUXCs, OCBOUBIIUX IPOrPAMMY
cpeanero obmero oOpa3oBaHus Ha YIITyOJEHHOM YPOBHE, SBIISICTCS CHCTEMHO-ESITeIbHOCTHBIN
MOJXO/I.

[IporpaMMa BKIItOUaET:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOSHHS Kypca (M3HMKH Ha YriayO-JIEHHOM YpOBHE, B TOM YHCIE
IIPEIMETHBIE PE3YNbTAThI IO TO1aM O0yUYEeHHUS;

coJiepkanue yuyeoHoro npeamera «@u3uka» 1no rogam o0ydeHus;

IIPUMEPHOE TEMAaTUYECKOE IUIAHUPOBAHUE C YKa3aHUEM KOJINYECTBA YAaCOB HA U3YYECHUE KaXKA0N
TE€MbI U IPUMEPHOIN XapaKTEPUCTUKON y4EOHOH AEATEIbHOCTU y4allUXCs, Peaau3yeMoi Ipu
H3YYEHUU ITUX TEM.

[IporpaMMa nMeeT NMpUMEpPHBINA XapaKTep U MOXKET OBbITh MCIOJIb30BaHA YUUTENIIMU (U3UKH
JUISL COCTaBJIEHUS] CBOMX Pa0OYHMX MPOTPaMM.

[IpumepHass pabouast mnporpaMma HE CKOBBIBA€T TBOPYECKYK) MHMIIMATUBY Y4UTEIEH
U IIPENOCTABIACT BO3MOXKHOCTH Ul  pEaJM3alMy  Pa3JIMYHBIX METOJMYECKMX II0JXO0J0B
K IPENoAaBaHUIO
¢u3uKku Ha yriayOIEHHOM ypOBHE IPH YCIOBHM COXPAHEHUS 00s3aTEIbHON YacTH COAEp)KaHUs
Kypca. KonndecTBo 4acoB B TEMAaTHYECKOM INTAHUPOBAHUY HA U3yYEHUE KAXKJIOM TEMBI SIBISAETCS
OPUEHTHPOBOUYHBIM U MOXKET OBITh U3MEHEHO KaK B CTOPOHY YMEHBLICHHUS, TaK U YBEIMUYCHHS B
3aBUCHMOCTH OT pEaIU3yeMbIX METOJWYECKMX IIOJXOJ0B M YPOBHS ITOATOTOBICHHOCTH

yUaIuxcsl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJMETA «®U3UKA»

dusnka KaKk Hayka O HamOoJiee OOIMMX 3aKOHAX MPHUPOJIBI, BHICTYIAs B KaUueCTBE YYEOHOTO
npeJMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHMHA 00 OKpYXarolleM MUpE.
[konpHBIA Kypc (QHU3UKH — CHCTEMOOOpa3yIOLUi [ €CTEeCTBEHHO--HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB U SIBIICHUH, H3y4aeMbIX
Xumuel, ouonorueil, gusznyeckoil reorpadueit u actpoHoMmueil.lcronb3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWM OMpeAeHsio XapakTep W OypHOE pa3BUTHE pa3zHOOOpa3HBIX
TEXHOJIOTHIl B cepe SHEpPreTuKH, TPAHCIOPTa, OCBOECHHUS KOCMOCA, TOMYyYEHHS HOBBIX
MaTepHajioB C 3aJJaHHBIMH CBOWCTBaAMM M Jp. M3ydeHue (GHU3MKHM BHOCUT OCHOBHOW BKJIAJ
B (hOpPMUPOBAaHUE €CTECTBEHHO-HAYYHON KapTHUHBI MHpa ydauuxcs, B GOpMHUpOBAaHHE yMEHUMN
NPUMEHSTh HAYyYHBIA METOJ1 TO3HAHUS ITPU BBIOJHEHUU UMHU YUE€OHBIX HCCIIeIOBAHUI.

B ocHOBY Kypca ¢u3uKu CpeHen IKOIBI TOJIOKEH Pl UIEH, KOTOPhIE MOKHO pacCMaTpUBAaTh
KaK MPUHLUIBI €0 IOCTPOEHUS.



Hoesn uenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (PU3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUYECKOW, TaK
U COBpEMEHHOU (QU3HKHU.

Hoesn zenepanuzayuu. B cooTBETCTBUU C HEW Marepuai Kypca (U3MKH O0BEIUHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kypce sBuseTrcss (QopMHUpOBaHUE —IpEACTaBICHUI
0 CTPYKTYPHBIX YPOBHSIX MAaTE€pPHUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanmsanus NpeanosnaraeT UCIOJIb30BaHUE I'yMaHUTapHOIO
noTeHImana GU3NIeCKOl HayKH, OCMBICICHUE CBSA3H PAa3BUTUS (PU3UKHU C Pa3BUTHEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U SKOJIOTMYECKUMU ITPOOieMaMHu.

Hoesn npuxknaonou nanpasnennocmu. Kypc ¢Gus3uku yriyOn€HHOTO YpPOBHS MpeIoiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKHX M TEXHOJOTMYECKUX MPHIOKEHUN H3Y4YEeHHBIX
Teopuid ® 3aKOHOB. [IpM ATOM paccMaTpUBAOTCS HA YpPOBHE OOMUX TMPEICTaBICHUN
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA M TEXHOJIOTUH.

Hoea IKonocuzayuu peanusyercs IOCPEACTBOM BBEICHMS JJIEMEHTOB COJEp)KaHu,
MOCBSIIEHHBIX SKOJIOTMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C pa3BUTHEM
TEXHUKW W TEXHOJIOTHH, a TaKkKe OOCYKICHHS MPOOJIEM PalMOHAIBLHOTO MPHPOIOIIOIB30BAHMS
U DKOJIOTUYECKOM 0€30MacHOCTH.

OcBoeHUE coaepx aHUsl IPOrpaMMbl JIOJDKHO OBbITh IOCTPOEHO HAa IPUHLMUIAX CHCTEMHO-
JIesTeNIbHOCTHOrO Tmonaxona. /Jlns ¢usuku peanuzanus 3THX NOPUHLOUIOB Oasupyercs Ha
UCTIOJIb30BAaHUHM CaMOCTOSITEIILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETro (hakropa
yuebHoro mpouecca. Jlnsg yriayOI€HHOTO ypOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO
YUEHUYECKOT0 IKCIIEPUMEHTA, BKIIIOYAIOIIET0 (PPOHTAIIbHBIE YYEHUUECKHUE ONBITHI IPU U3YYEHUU
HOBOT'O0 MaTepuaia, JJabopaTopHble pabOThl U pabOTHl MpakTHUKyMma. [Ipu 3TOM BO3MOXKHBI JBa
crocoba peanuzanuu GU3NYECKOro NpakTUKyMa. B nepBoM citydae npakTUKyM IPOBOJUTCS JINOO
B KoHIle 10 u 11 kiaccoB, U0 mocie nepBoro U BTOPOTro MOIYTOANM B KaXKIOM U3 3TUX KIIaCCOB.
Bropoii crtoco6 — 310 uHTEerpanus paboT mpakTuKyMa B CUCTEMY JTaOOPaTOPHBIX padoT, KOTOPHIC
MPOBOASATCS B Mpollecce u3yueHus: pasnena (temsl). [Ipu 3ToM mox pabGoTramMu mpakTUKyMma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIMH.

B mporpamme cucremMa y4eHWYECKOTO JKCHEPUMEHTA, J1a0OpaTOPHBIX pabOT M MPaKTUKyma
IpeJcTaBIeHa eMHbIM IlepeuHeM. BeIOOp TeMaTHKH A1 3TUX BUI0B YUCHHMUECKUX MTPAKTUYECKUX
paboT OCYIIECTBISETCS YYaCTHUKaMH OOpa30BaTEILHOIO IMPOIECCa MCXOMAs M3 O0COOCHHOCTEH
[OYPOYHOrO IUIAHUPOBAHMs W OCHallleHUs kaOuHera ¢usuku. Ilpm sToM oOecneunBaercs
OBJIaJiIcHUEe OOYy4YaloUMMHUCS YMEHMSIMH TMPOBOJUTH IMpsIMblE U KOCBEHHBIE W3MEpPEHUS,
UCCIICIOBAaHMsl 3aBHCUMOCTEH (U3NYECKUX BEIUYMH U MOCTAHOBKY OIBITOB [0 IpPOBEpKE
NPEJIOKEHHBIX TUIIOTES.

bonpiioe BHMMaHKE yIeseTCs PEMICHNUI0 PAaCUETHBIX M Ka4eCTBEHHBIX 3aj1ad. IIpu atom s
pacu€THBIX 3aJa4 TMPUOPUTETOM SIBISAIOTCA 3a/ladd C BHO 3aJaHHOW U HESBHO 3a/JaHHOI
(bu3nUecKoil MoJ1eNbI0, TO3BOJISIIOIIME TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pa3jiena Kypca, TaK W MHTETpUpys NpPUMEHEHUE 3HaHUM U3 pasHbIX pas3znenoB. s
Ka4eCTBEHHBIX 33/1a4 NPUOPUTETOM SBIAIOTCA 3aJlaHUsl Ha OOBsICHEHHEe / TpeacKa3aHHe
NpoTeKaHus (pU3MUECKUX SBJICHUI M MPOIIECCOB B OKPYXKAIOUIeH KW3HH, TpeOyromue BbIOOpa
¢bu3nuecKoil Moient Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusiMu ®I'OC COO k maTepHaabHO--TEXHUYECKOMY 00€CIIeUeHUI0
ydaeOHOro mporecca Kypc GU3NKK yrayOoJaEHHOTO YPOBHS B CPEAHEH IIKOJIE TOJDKEH M3ydaThCs
B YCIIOBUSIX TpeIMeTHOro kaOuHeTa. B kabunere Qu3uMKM AOKHO OBITH HEOOXOIMMOE
nabopaTopHOe 000PYIOBAaHUE JIJIsl BHIMTOJTHEHUS YKa3aHHBIX B TIPOTPAMME YYEHUYECKHUX OIBITOB,
71abopaTopHBIX paboT u paboT MPaKTUKYMa, a TAKKe JEMOHCTPAllMOHHOE 000pyI0BaHUE.

JlemoHCTpanimoHHOE  obopymoBanue  (GopmMupyeTrcss B COOTBETCTBHU € NMPUHITUTIOM
MUHUMAJIBHON JOCTAaTOYHOCTH M OOECTIEeUMBaeT IMOCTAHOBKY IMEPEUMCICHHBIX B MIPOrpaMMe
KITFOUYEBBIX JICMOHCTPAIIAH JIUTS UCCIICOBAHUS N3Y9IaeMbIX SIBIICHUH M MPOIIECCOB, SMITUPHUICCKHX



U (pyHIaAMEHTAJIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JIaGopatopHoe 000pysOBaHHE JUIsI YICHUYECKHX MPAKTUYECKUX paboT (GopMUpyercs B BHIE
TEMaTHYECKHX KOMIUICKTOB U 00eCIeYMBaeTCs B pacuére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1aOOpaTOPHOrO OOOpYJOBAaHUS JOJDKHBI OBITh
HOCTPOEHBl Ha KOMIUIEKCHOM HCIOJIB30BAaHMU AHAIOTOBBIX M HU(POBBIX NPHOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OEJIN U3YYEHUSA YYEBHOI'O IPEJJMETA «®U3UKA»

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 00ILeM 00pa30BaHUHU SBIISIFOTCS:

dopMupoBaHHE HMHTEpeca M CTPEMJICHUS OOYyYaroImuXcs K HAyYHOMY HW3YUEHHIO TPHPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE TO3HAHUS M (POPMUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOUICHHS K OKPYXKAIOIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yslbTaTa U3yueHHs] OCHOB CTPOCHHS MaTepuu
U (QyH/JIaMEHTaJIbHBIX 3aKOHOB (PU3UKH;

dopmupoBaHUE YMEHHIA OOBSICHATH SIBJICHUS C HUCIOJIB30BAHNEM (PH3HUECKUX 3HAHUHM U HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMHpOBaHUE TIPEACTABICHUN O posid (U3UKU JJIsl Pa3BUTHS JIPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH;

pa3BUTHE NPEICTABICHUN O BO3MOXHBIX cdepax Oyaymied npohecCHoHAIBHOW AeATEIbHOCTH,
CBSI3aHHBIX ¢ (PU3UKOI, MOArOTOBKA K JajibHEHIIEeMy O0yYEeHHIO B ’TOM HaIlpaBJICHUH.
JlocTrkeHue 3TUX Lieiei 00ecredrBaeTC sl PEILIEHUEM CIEAYIOLUX 33/]1a4 B [IPOLIECCE U3YUECHUS

Kypca (U3MKH Ha ypOBHE CPEIHEro 00Iero oopa3oBaHus:

nproOpeTeHne CUCTeMbI 3HAaHUH 00 00mMX (PU3UIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAss MEXaHUKY, MOJCKYJISPHYIO (U3HKY, 3JIEKTPOAMHAMHMKY, KBAaHTOBYIO (PU3HKY
Y 3JIEMEHTHI aCTPO(U3HKH;

dbopMHpOBaHHE YMEHUIl NPUMEHSTh TEOPETHYECKHE 3HaHUs Uil OOBSCHEHUs (DU3NYECKUX
SABJICHUM B IPUPOJAE U JUIS IPUHATHUS IPAKTUYECKUX PEIICHUN B IIOBCEHEBHOW JKHU3HU;

OCBOEHME CIIOCOOOB PEIICHNUs PA3JIMYHbIX 33/]au C IBHO 3aJJaHHOHN (U3UUECKOI Mo/eNbIo, 3a/1aY,
M0JIpa3yMeBalOIINX CaMOCTOSITENIbHOE CO3/1aHne (PU3NUECKON MOJIENH, aJIEKBATHON yCIOBUSIM
3a/1a4, B TOM YHCJIIE 3a/1a4 MHKCHEPHOIO XapaKkTepa;

NOHMMaHWE  (U3NYECKUX OCHOB U INPHUHLMIIOB  JIEHCTBUS  TEXHUYECKHX  YCTPOMCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB, UX BIMSAHUSA HA OKPYXKAIOLLYIO CPENY;

OBJIaJICHUE METOJIaMH  CAMOCTOSATEIBHOIO  IUIAHUPOBAHMSI U NMPOBEICHUS  (PU3MUECKHX
HKCIEPUMEHTOB, aHajM3a W MHTEpIpeTalud WHPOPMALMHU, OIpeaesIeHUs] JTOCTOBEPHOCTU
IOJIy4E€HHOTO PE3yJIbTaTa;

CO3JJaHUE YCIIOBUM I Pa3BUTHSA YMEHUH IIPOEKTHO-HCCIENOBATEIbCKOM, TBOPYECKOU
NeSITeNIbHOCTH; pa3BUTHE MHTEpeca K chepam npohecCHOHATbHOU NesATEIbHOCTH, CBSI3aHHON
¢ PUBUKOH.

MECTO YYEBHOI'O ITPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC COO yriyOnéHHBIM ypoBeHb H3Yy4eHMsI ydyeOHOro mpeaMera
«Pu3nka» Ha YpOBHE CpeAHero oOmero oOpa3oBaHHs BbIOMpaeTcs OO0YYarOUIUMHUCH,
TUTAHUPYIOIIMMH  TIPOJIOJDKCHNE O0pa3oBaHMs 10 CIENUATBHOCTAM  (DU3HKO-TEXHUIECKOTO
npodus.

VY4eOHBIM IIaHOM MPEeTyCMOTPEHO u3ydeHue ¢pu3uku B 00béMe 340 u 3a 1Ba rojia 00ydeHus:
54 B Henemo B 10 u 11 xnaccax.

B nporpamMme kaxJoro Kiiacca MmpejiaraeTcs pe3epB BpEMEHH, OTBOJUMBIN Ha BapUATHBHYIO
4acTh MNPOTPaMMBbl, COJAEp)KaHHE KOTOpOH QopMUpYyeTcs Y4YacTHHKAMH 00pa3oBaTeIbHOIO
nporecca. Jlrobas paGodass mporpamma JOHKHA TOJHOCTHIO BKIIIOYATh B ce0s COepKaHUE
JTAHHOM MpOrpamMMmBl.



IINTAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA YYEBHOI'O ITIPEJJMETA «®U3UKA»
HA YPOBHE CPEJTHET'O OBIIIEI'O OBPA3OBAHMUS (YT JIYBJIEHHBIN YPOBEHD)

OcBoenne yueOHOro mnpeamera «@Pu3nMka» Ha YpPOBHE CpeAHEro OO0IIero o0pa3oBaHUA
(yrmyOn€HHBIH ypOBEHB) JOJDKHO OOECTeUMBaTh JOCTHIKEHHE CIEAYIOMUX JNYHOCTHBIX,
MeTanpeMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

I'pasxcoanckoe eocnumanue:
chopMHPOBAHHOCTh  TPaXKAAHCKOM  mo3unuu  oOydammierocs  Kak  aKTUBHOTO
U OTBETCTBEHHOI'0 WIEHA POCCUMCKOro 00IIEecTBa;
OPUHATHE  TPAAUIMOHHBIX  OOIEYETIOBEYECKHMX TYMAHHCTUYECKUX U JEMOKPATHYECKHX
IICHHOCTEIA;
TOTOBHOCTh BECTH COBMECTHYIO JCSITENBHOCTh B MHTEpecax TIpakJaHCKOTO oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUH B ILIKOJIE U JE€TCKO-FOHOIIECKUX OpraHU3alusX;
YMEHHE B3aMMOJICHCTBOBATH C COLIMATBHBIMU HHCTUTYTaMU B COOTBETCTBHH C MX (PYHKIHUSIMHU
Y Ha3HAYCHUEM;
TOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOM IEATEIHHOCTH.
Ilampuomuueckoe 6ocnumanue:
c(OpPMHPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;
[IEHHOCTHOE OTHOIIIEHHE K rOCyJapCTBEHHBIM CHMBOJIAM; JOCTHXKEHUsIM Poccum B (usmke
U TEXHHKE.
/lyxoeno-upascmeennoe eocnumanue:
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;
CIOCOOHOCTh OIICHMBATh CHTYAlMI0 W IPHUHAMATh OCO3HAHHBIC PpEIICHUsS, OPHEHTHPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;
OCO3HAHUE JIMYHOTO BKJIa/1a B IOCTPOEHHE YCTONYMBOIO Oy IyIIIETO.
Icmemuueckoe 6ocnumanue:
ACTETUYECKOE OTHOIIEHHE K MUpPY, BKJIIOYas 3CTETHUKY HAy4YHOTO TBOPYECTBA, IMPHUCYLIETO
¢du3nueckoil Hayke.
Tpyooeoe socnumanue:
UHTEpeC K Pa3IU4HbIM cdepam MpopecCHOHATBHONW NeATENIbHOCTH, B TOM 4YHCJE CBS3aHHBIM
¢ GDM3UKON W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oyaymiedl mpodeccun
U peaJin30BbIBATh COOCTBEHHBIE )KU3HEHHbBIE TJIAHbI;
TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHIO M caMooOpa3oBaHHIO B oOnacTh (U3UKK Ha
NPOTSKEHUH BCEH JKU3HU.
JKonozuueckoe eocnumanue:
c(OPMHUPOBAHHOCTh ~ JKOJIOTMYECKOM  KYJIBTYphl, OCO3HaHHE TJO00aJBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;
IUIAHUPOBAaHHUE W OCYIIECTBICHUE JEUCTBHIA B OKpYXAlOLIEH cpele Ha OCHOBE 3HAHUS IieJiel
YCTOWYHMBOTO PA3BUTHSI YETIOBEYECTBA;
pacuIMpeHue OIbITa JESTETbHOCTH HKOJOTHYECKOW HalpaBIEHHOCTH Ha OCHOBE HMEIOIIUXCS
3HaHUU 1o (pU3HKe.
Ilennocmu nayunozo nosnanus:



c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
¢u3nUecKoil HayKu;

OCO3HAaHUE IICHHOCTH HAay4YHOH JeATeNIbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHHS (UIUKH
OCYILECTBIISATH MPOCKTHYIO U UCCIIEAOBATENBCKYIO IEATEIbHOCTh HHAUBHUIYaIbHO U B TPYIIIIE.
B mporecce 1oCTHKEHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS IMPOTPAMMBI CPETHETO OOIIETo

oOpa3oBaHusl Mo (U3UKE Yy OOYYAIOUIMXCS COBEPIIEHCTBYETCS 9MOYUOHANbHBIN UHMENLEKN,

HpeAIoararoui chOPMUPOBAHHOCTD:

Camoco3HaHusl, BKIFOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE HYMOIIMOHAIBHOE COCTOSIHUE, BUIIETh
HAaIpaBJICHUS Pa3BUTHSI COOCTBEHHON 3MOLIMOHAIBLHOM c(hepbl, OBITH YBEpEHHBIM B cele;

camope2yiupoeanusi, BKIIIOYAIONIET0 CAMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MMOBE/ICHNE, CTIOCOOHOCTH aJaTHPOBATHCS K AMOIIMOHATIBHBIM H3MEHEHHSM U TPOSIBIISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYymMpenHel Momueayuu, BKIFOYAIOIIEH cTpeMIICHHE K JOCTH)KEHHIO LIEJIU U YCIEeXy, ONTHMU3M,
WHHUIMATUBHOCTh, YMEHHUE IEHCTBOBATh, UCXO/Is U3 CBOUX BO3MOXKHOCTEH;

IMnamuu, BKITIOYAIOIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSTHUE IPYTHX, YIUTHIBATH
€ro Ipu OCYIIECTBICHUU OOIIEHUS, CHIOCOOHOCTh K COUYBCTBHIO U COIEPEKUBAHUIO;

COYUANbHBIX HABBIKOG, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAaWBaTh OTHOWLICHUS C APYTUMH
JFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peIIaTh KOH(DIMKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

YHI/lBepcaJIbeIe Io3HaBaTeJbHbIC HeﬁCTBHH

ba3zoevie nozuueckue oeiicmeusn:

CaMOCTOSITENIbHO  (DOPMYIHPOBATh W aKTYAIM3HPOBAaTh  MpoOieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIpPEAEIATh LUENU JeSITEIbHOCTH, 3aJ1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISBJISITh 3aKOHOMEPHOCTHU M IPOTUBOPEUNS B PACCMAaTPUBACMBIX SIBICHHUSAX;

pa3zpabarbiBaTh IJIaH pELIEHUS MpoOJIeMbl € y4€TOM aHalIM3a HMEIOLIUXCS MaTepuaibHbBIX
1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIESATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLIEHUBATh
PHUCKU NIOCIEACTBUN JEATEIBHOCTH;

KOOPJAMHUPOBATh U BBIIOJHATH ~ pabdOTy B YCIOBUAX  pEalbHOrO, BUPTYaJIbHOTO
¥ KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

baszoevie uccnedoeamensvckue oelcmeus:

BJIa/IETh HAYYHOU TEPMHMHOJIOTHEH, KIIIOUEBbIMU MOHATHSIMHU U METOIaMU (PU3MUECKON HAYKU;

BJIaJICTh HaBbIKaMM y4e€OHO-HCCIIe10BaTENbCKON U MPOEKTHOM NEATETbHOCTH B 00JaCTH (DU3UKH;
CIIOCOOHOCTBIO M FOTOBHOCTBIO K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB pEIlIeHUs 3aaay
(bu3nMUecKoro conepkaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B MIO3HAHMS,

BJIQJIETh BUJAMM JESATEIbHOCTH 10 TIOJIYYEHHIO HOBOTO 3HaHMs, €ro HHTEepIpeTalu,
npeoOpa3oBaHUIO0 U NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CHUTyalUsX, B TOM YHUCIE IpH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH IPUYMHHO-CIICJCTBEHHBIE CBSI3U U aKTyaJIM3MpOBaTh 3a/auyy, BbIIBUTaTh THIIOTE3Y €€
pellleHusi, HaXOAWTb apryMEeHTbl JMJI1 J0Ka3aTelIbCTBa CBOMX YTBEpPXKICHWM, 3a]1aBaTh
napaMeTpsl U KPUTEPUU PELICHMUS,

AQHAJIM3UPOBATH IMOJIyYEHHBIE B XOJI€ PEIIEHUs 3a/lau Pe3yJbTaTbl, KPUTUYECKH OLIEHWBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U HOPMYIHPOBATh COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON A€ATEILHOCTH, B TOM YHCIIE
pY U3y4eHUU (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MIPUOOPETEHHBIHN OIIBIT;

YMETb MIEPEHOCUTDh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh KU3HEACATEILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00s1acTel;



BBIIBUTaTh HOBBIE WJEH, MpeJiaraTb OPUTHHAIbHBIE MOJXObl U PEIICHUS; CTaBUTh NMPOOIEMbI
Y 33J1a4yy, JOMYCKAIOIINUE aJbTePHATUBHBIE PEIICHHUS.

Paboma c ungpopmayueii:

BJIQJICTh HaBBIKAMU TMOJIy4YeHUs HHPOpMamu PU3NIECKOTO COACPIKAHUSI U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISITh MOUCK, aHAIN3, CUCTEMaTU3AlMI0 U UHTEPIIPETALIUIO
uH(pOpPMAIIUU PA3IMIHBIX BHIOB U (OPM IPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

UCIIOJIb30BaTh CPEICTBA HH(OPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B PEIICHUU
KOIHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTaHU3aLMOHHBIX 33Ja4 C cOOJII0/IeHneM TpeOoBaHUI
OPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECYpCOCOEePEKEHUS, TPABOBBIX U ATHYECKHIX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/aBaTh TEKCThl (PHU3MYECKOTO COJCp)KAHUS B pa3NW4HBIX (opmarax ¢ ydéToM Ha3HAuCHUS
uH(pOpMallMK U LEJNEeBOM ayJUTOpUU, BbIOMpas ONTHUMabHYIO (OpMy MpencTaBICHUS
Y BU3yaJU3alliu.

YHHBepcaJIBHbIe KOMMYHHUKATHUBHBbIC I[EﬁCTBPIH

Obwenue.

OCYIIECTBIISATH OOIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallul U CMAT4aTh KOH(IMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEIICTB.
Coemecmnasn deamenbHocmy:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUyalbHON pabOTHI;

BBIOMpATh TEMaTUKY Y METOJIbI COBMECTHBIX JercTBui C yué-
TOM OOIIMX HHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 WieHa KOJUIEKTUBA,

IIPUHUMATD LIEJI1 COBMECTHOU €ATEIbHOCTH, OPraHU30BBIBATE U KOOPAMHUPOBATH AEUCTBHUS 110
€€ JOCTH)KEHMIO: COCTaBJIATh IUIAH JCMCTBUM, pacHpeneisiTb pOiM C y4ETOM MHEHUU
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4yecTBO CBOETO BKJIaJa U KaXXJ0TO0 y4acTHUKa
KOMaH/1bl B 001U pe3yabTaT 1o pa3paboTaHHBIM KpuTe-
pusiM;

npeajiaraTh HOBBIE TIPOEKTHI, OIEHUBATh WJIEW C MO3UIMM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATETMUECKOE IMOBEJCHUE B PA3JIMYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

YHuBepcainbHbIe peryJIaTHBHbBIE 1eHCTBUSA

Camoopzanusayun:

CaMOCTOSITENIbHO ~ OCYLIECTBJISITH ~ [MO3HABATEJbHYIO  JIEATEIbHOCTh B 00JacTH  (pU3MKHU
¥ aCTPOHOMUHU, BBISABIIATH MPOOJIEMBbI, CTABUTh U (POPMYJIHPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSTENIBHO COCTAaBJATh IUIAH PEIICHUS pPACUETHBIX M KAYECTBEHHBIX 3a1ad, IUIaH
BBITIOJIHEHUS] TPAKTHUYECKOW pPa0OTBl € y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JlaBaTh OLEHKY HOBBIM CUTYalLlHUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BHIOOD, ApTYMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON HPYIUIMHM B 00macTu (usmkw,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.
Camokonmpony.

JlaBaTh OLIEHKY HOBBIM CHUTYallHsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh, OLEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIQJIETh HaBBIKAMH I[103HABATEIbHOW pe(dIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JAeUCTBUI
Y MBICIIUTENIbHBIX IPOLECCOB, WX PE3YJIbTaTOB M OCHOBAHWM; WCIONb30BATh MPUEMBI
peduiekcuu sl OEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS M0 UX CHUXKCHHUIO;

Ilpunamue ceds u opyaux:

MPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTHX IIPHU aHAIHU3E PE3yNbTaTOB AE€ATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

INPEJIMETHBIE PE3YJIBTATHBI

10 kaace

B npornecce u3ydenus kypca pusuku yriayonénnoro yposss B 10 kimacce y4eHUK HAyIHTCS:
IOHUMAaTh pOJb (PU3UKU B IKOHOMHYECKOH, TEXHOJIOIMYECKOM, 3KOJOIMYECKOH, COLUaTIbHOU
¥ 3TUYECKOH cepax AesTeTbHOCTH YeIOBEKa; POJIb U MECTO (PU3UKH B COBPEMEHHOW HAYYHOU
KapTHUHE MHUpa; 3HAUEHUE OIHUCATEJ]bHOM, CHUCTeMaTH3UpyoLiel, OObICHUTEIBbHON
Y TIPOTHOCTHYECKOW (YHKIMK (U3UYECKON TEOPHH — MEXAHHKH, MOJEKYJSPHOW (U3NKU
U TEPMOJAMHAMUKHU;  pOJb  (QU3MUecCKOW Teopun B (GOPMHUPOBAHUU  IIPENCTABICHUM
0 (hu3uYecKOl KapTUHE MUPA;
pasinyarth YCJIOBUS TNPUMEHHMOCTH Mojeiaed (U3NYECKHX Teld U IpOLEccoB (SIBIEHUI):
MHepLuuajabHas cuctemMa oTcuéra, aOCONIOTHO TBEPAOE TENO, MaTepUabHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHUE, CBOOOJHOE majeHue, aOCOoIITHO yrpyras aedopmarius,
aOCOIIOTHO YIpyroe M aOCOJIIOTHO HEYNPYIro€ CTOJIKHOBEHHS, MOJENU Ta3a, >XHUJIKOCTU
U TBEPAOTO (KPUCTAUIMYECKOr0) Tena, WJCeadbHBbIM Tra3, TOYEUYHBIH 3apsl, OJHOPOJIHOE
ANEKTPUYECKOE TOJIE;
pazianyaTh yCJI0BUS (TpaHULb, 001aCTH ) TPUMEHUMOCTH (PM3UYECKUX 3aKOHOB, TOHUMATh BCEOOIIHI
xapakrtep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaHMYEHHOCTh UCIIOIb30BaHUsl YaCTHBIX 3aKOHOB;
aHAJTM3UPOBaTh U OOBSICHATH MEXaHMYECKHE IIPOLECChl U SBJIEHUS, HCIIONb3Yysl OCHOBHBIE
MOJIO’KEHUSI U 3aKOHbl MEXAaHUKU (OTHOCUTEIBHOCTh MEXaHMYECKOTO JBHUXKEHHS, (HOPMYIIbI
KWHEMAaTUKU PaBHOYCKOPEHHOTO JIBM)KEHHUS, NpeoOpa3oBaHus [lamuies Ui CKOpOCTH
Y IIepeMEIIeHMS, 3aKOHbI HBI0TOHA, MPUHIIMIT OTHOCUTENBHOCTH [ anuiiest, 3aKkOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUS MMITyJbCa U MEXaHWYECKOH SHEpruH, CBSI3b PAOOTHI CHIIBI
C UI3MEHEHUEM MEXaHWYECKOW SHEpruu, yCJIOBHsI paBHOBECUS TBEPIOTO Teja); IPU 3TOM
MCIIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTb YCJIOBMSI NMPUMEHMMOCTH
(GU3MYEeCKUX 3aKOHOB: TMpeoOpa3zoBaHuii ['amumiesi, BTOporo u TpeThero 3akoHOB HproToHa,
3aKOHOB COXPaHEHUs UMITYJIbCA MU MEXAHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAIN3UPOBATH U OOBSACHATH TEIUIOBBIE MPOIECCHI U SBJIEHUS, UCIIOJIb3YS] OCHOBHBIE TOJIOKEHUS
MKT u 3aKOHBI MOJIEKYIAPHON (PU3MKK U TEPMOJMHAMUKH (CBS3b AABJICHHS UJCATLHOIO ra3a
CO CpelHEH KMHETUYECKON DHEPruel TEIJIOBOTO ABWKEHUS W KOHIICHTPALMEN €r0 MOJIEKYII,
CBS3b TEMIIEPATYPhl BEILECTBA CO CPEIAHEH KUHETHUUYECKOM DHEPrUei TEIUIOBOIO JBMXKEHUS €TI0
YACTHII, CBSA3b JABJICHUS WJCAIBHOIO ra3a ¢ KOHLEHTpalUueld MOJIEKYJ M €ro TEMIIEpaTypou,
ypaBHeHHe MenaeneeBa—KiianelipoHa, nepBblil 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUs
SHEPruM B TEIUIOBBIX MpoOIleccax); MPH 3TOM HCIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBUSI NIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kianelipona;
aHAJTM3UPOBATh U OOBSCHATH DJEKTPUUYECKUE SIBICHHS, HCIONb3YsS OCHOBHBIE MOJOXKEHHUS
Y 3aKOHBI AJIEKTPOJIMHAMUKH (3aKOH COXpaHEHHs 3JEKTPUUYECKOTo 3apsna, 3akoH Kymona,
NOTEHLUAIBHOCTh BJIEKTPOCTATUYECKOIO TIOJS, NPUHLUI CYNEPHO3ULUHN DIEKTPUUECKUX
IIOJIEH, TIPX ATOM YKa3bIBas YCJIOBMS NPUMEHUMOCTH 3akoHa KyiloHa; a Takke NMpakTUYECKH
BaXHBIE COOTHOILIEHUA: 3aKOHbI OMa s ydacTKa LENu M A 3aMKHYTOM 3JIEKTpHYECKON
nenu, 3akoH J[xoyns—Jlenna, mpasuna Kupxroda, 3akonst @apaues 115 2JIEKTPOIN3a);
OIKCBIBATh (PU3MUECKUE MPOLIECCH U SIBICHUS, UCTIONb3Ys BETUUMHBL: TIepeMelIeHne, CKOpPOCTb,



YCKOpPEHHUE, UMITYJILC TeIa M CUCTEMBI TEJI, CHJIa, MOMEHT CHJIBI, aBJICHHUE, MOTEHIUAIbHAS
DHEprus,  KUHETHYeCKas  DHEprusi,  MeXaHuyeckas  »dHeprus, paboTa  CHIIBIL
LIEHTPOCTPEMUTENBHOE YCKOPEHUE, CUJIA TSDKECTH, CUJIA YIIPYTOCTH, CHUJIA TPEHUSI, MOLHOCTD,
DHEPIusi B3aMMOJEHCTBHA Tena ¢ 3eMiéii BONMM3M €€ TOBEPXHOCTH, HSHEPrus yIpyrou
negopMaluu IPYKUHBI; KOJMYECTBO TEIUIOTHI, a0CONIOTHas TemIeparypa Tena, paboTa
B TEPMOJMHAMUKE, BHYTPEHHSISI SHEPT U HJICAIbHOTO OJJHOATOMHOTO ra3a, paboTa uaeaabHOro
ra3a, OTHOCUTENIbHAs BIAXHOCTb Bo3ayxa, KIIJI waeanpHOro TEIUIOBOTO JBUIATEINS;
NIEKTPUYECKOE II0JIE, HANPSLKEHHOCTh AJIEKTPUYECKOr0 IIOJIsSL, HANpPsSHKEHHOCTH  ITOJIS
TOYEYHOI'O 3apsiia WM 3apsHKEHHOrO Ilapa B BaKyyMe€ U B IMIJICKTPUKE, IOTECHLUAI
JJIEKTPOCTATUYECKOrO IIOJIA, Pa3HOCTh IOTEHLUANIOB, JJICKTPOABMKYIASA CUJIA, CHJIA TOKA,
HAIpPsDKEHUE, MOIIHOCTh TOKA, JJIEKTpUYecKas €EMKOCTb INIOCKOrO  KOHJAEHCATopa,
COIPOTUBIICHHE YYacTKa LENU C [IOCJIEN0BATEIbHBIM U IIAPAJUICIBHBIM  CO-CAMHEHUEM
PE3UCTOPOB, SHEPTUs NIEKTPUYECKOTO MOJII KOHICHCATOPA;

OOBSACHATH OCOOCHHOCTH MPOTEKaHHs (PU3NUECKUX SIBJICHUI: MEXaHWYECKOEe IBHWKEHHE, TEIUIOBOE
JBWKEHHE 4YaCTUI[ BEILECTBA, TEIUIOBOE paBHOBECHE, OpOYHOBCKOE JBMKeHHE, IUpy3us,
UCIIApEHNWE, KHIIEHUE U KOHJICHCAIMs, IUIABICHUE U KPUCTAJUIM3AalMs, HaIpPaBICHHOCTb
TEIUIONEpeadn, OJJIEKTpU3alysi Tell, SKBUIIOTEHUHMAIBHOCTh IIOBEPXHOCTU  3apsDKEHHOTO
IPOBOHUKA,;

OPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (U3MYECKOH BENWYMHBI OT JApYroi
C MCIIOJIb30BAaHUEM MPSMBIX H3MEPEHHIA: TIPY 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MUYECKMX BEJIMYMH B BUAE IpapUKOB C yUETOM
a0COJIIOTHBIX MOTPELIHOCTEN U3MEPEHUH, 1€TIaTh BHIBOABI 110 PE3YJIbTaTaM MCCIIEI0BaHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIWYMH; IPU 3TOM BBIOMPATh ONTUMAJIbHBINA
METOJlT U3MEPEHMs, OLEHUBATh aOCOJIIOTHBIE M OTHOCUTEIbHBIE IOTPEIIHOCTH IPSMBIX
Y KOCBEHHBIX U3MEPEHUI;

IIPOBOAMTD OIBITHI IO POBEPKE MPEJIOKEHHON TMIIOTE3bI: TUIAHUPOBATH SKCIIEPUMEHT, COOMPATh
JKCIIEPUMEHTAIIBHYIO YCTaHOBKY, AaHAJIM3UPOBATh IIOJIyYEHHBIE PE3YJIbTAaThl U JEJIaTh BBIBOJL
0 CTaTyce MPEII0KEHHOU TMIIOTE3bI;

coOuoiaTh MpaBuiaa 0E€30MacHOrO TPyAa MpHU MPOBEACHUU HMCCIEJOBAHUN B paMKax y4eOHOro
OKCIEPUMEHTa, TNPAKTHUKyMa U y4eOHO-UCCIIEA0BATEIbCKOM U NMPOEKTHONH MAESITEIbHOCTU
C MCIIOJIb30BaHUEM MU3MEPUTENBHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYI0BAHMS;

pemath pacy€THbIE 3a/a4ydl C SIBHO 3a/laHHOM U HESIBHO 3aJlaHHOM (M3MYECKOM MOJENblo: Ha
OCHOBAaHMM aHajM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (U3MUECKOW MOJeNu, OTBeyarolen
TpeOOBaHUSAM 33/1a4d, MPUMEHITh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThI
Gu3nUecKux TEOpUH NpU HCHOJIB30BAHMM MaTEMaTHUECKUX METOJIOB peIIeHUs 3ajad,
MPOBOAMTH pacu€Thl Ha OCHOBAHMU HUMEIOUIMXCSA JaHHBIX, aHAIM3UPOBATh pPE3YIbTATHI
Y KOPPEKTUPOBATh METOBI PEIIEHUS C YIETOM IIOJyUYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3ajjaud, TpeOyIolue NpPUMEHEHUs 3HaHWM U3 pa3HBIX pa3JieloB
MIKOJBHOTO Kypca (pU3UKH, a TAaKXKe UHTErpalliy 3HaHUHM U3 IPYTUX NPeAMETOB €CTECTBEHHO-
Hay4HOI'O ITUKJIA: BBICTPAUBATh JIOTHYECKYIO LIETIOYKY PACCYKIECHUN C ONIOPOM HA HU3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKUE SIBICHHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMSI I OOBSICHEHHMS OCHOBHBIX TPUHIUIOB pPadOTHI
U3MEPUTENIBHBIX PUOOPOB, TEXHUUECKUX YCTPOHUCTB U TEXHOJIOTHUYECKUX MPOLIECCOB;

MPUBOJUTH IPUMEPHI BKIJIaJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

AQHAIM3UPOBATh U OLEHUBATh TOCJEACTBUA OBITOBOW U MPOU3BOJCTBEHHON JAESITEIbHOCTU
4eJI0BEKa, CBA3aHHOM ¢ (PU3MUECKUMH IPOIIECCaMHU, C MTO3ULIMIA KOJIOrMYeCcKor 0€301MacHOCTH,
IIPEACTABICHUI O PAlMOHAIIBHOM ITPUPOJONOIB30BAHNH, a TAKXKE PA3yMHOM HCIOJIb30BAaHUU
JOCTH)KEHUI HAyKHU U TEXHOJOTHH IS JajbHEHUIIEro pa3BUTHS YeJI0BEYECKOTr0 O0IIECTBa;

IIPUMEHSATH pasiauyHble crnocoObsl paboThl ¢ HpopManuend (U3MUECKOTO COJep’KaHus
C MCIIOJIb30BaHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTUH: MPH ITOM HCIOIH30BaTh
COBpEMEHHbIE MH(OPMALMOHHbIE TEXHOJOTUHU JUIsl TOHUCKA, MepepadOTKH U MpEeAbIBICHUS



y4yeOHOH ¥ Hay4yHO-TIONMYJSIpHOM MHQOpMaIMM, CTPYKTYPUPOBAHUS U MHTEPIpPETALUU
uHpOpMALUK, TMOJYYCHHON U3 pa3IUYHBIX HWCTOYHHUKOB; KPUTHUYECKU AaHAIM3HPOBATH
HOJy4aeMyto MH(OpMalUo M OLEHMBATH €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HaHUH, TaK ¥ Ha OCHOBE aHAJIM3a UCTOUYHUKA HH(popMaIH;

IPOSIBJIATE OPraHU3aLlMOHHBIE W [103HABATEJIbHBIE YMEHHSI CAMOCTOSITEIHOIO INPHOOpETeHUs
HOBBIX 3HAHMUU B MPOIECCE BBINIOJIHEHUSI MPOEKTHBIX M Y4eOHO-HCCIeI0BaTeIbCKUX pabdoT;
paboTaTh B IpyIe C UCIOJIHEHUEM Pa3IMYHbIX COLUAIBHBIX POJEH, IIaHUPOBaTh PaboOTy
IPYIIIbl, PALIMOHAIBHO PACIPEEIISTh IEATENbHOCTh B HECTAHIAPTHBIX CUTYalIUsIX, a/IeKBAaTHO
OLIEHUBATh BKJIAJ] KaXKA0I0 U3 YYaCTHUKOB I'PYIIIIBI B PpEILICHUE PACCMaTPpUBAEMOM MPOOIIEMBI;

HPOSIBIIATH MOTHUBAIIMIO K Oyy1iel mpodeccnoHaabHON eI TebHOCTH 110 CIIEHATBHOCTAM (DPU3HKO-
TEXHUYECKOro npodus.

11 kaace

B npornecce u3ydyenus kypca Gu3uku yrayou€HHoro ypoBHs B 11 kiacce y4eHUK HAyIHTCS:

HOHUMATh POJIb (PU3UKHU B SKOHOMHUYECKON, TEXHOJIOIMUECKON, COLIMAIbHON 1 3THUECKON cdepax
JeSITeTIbHOCTH YEJIOBEKA; POJIb U MECTO (PM3HUKH B COBPEMEHHOW HAYYHOW KapTUHE MHUPA; POJIb
aCTPOHOMMHU B IIPAKTUYECKOHN JEATEIIBHOCTU YEJIOBEKa U JajbHEHIIeM HayYHO-TEXHUYECKOM
pa3BuUTHH; 3HAYCHUE ONMUCATEIIbHOM, CUCTEMaTU3UPYIOLIEH, 0OBSICHUTEIIbHON
U IPOTHOCTHYECKOW (GYHKUMH (PU3MUECKOM TEOpUH — SJIEKTPOJMHAMMKH, CIELUAIbHON
TEOPUH OTHOCHUTEIBHOCTH, KBAHTOBOM (DM3UKHU; POsIb (pU3HUECKOW TEOpHH B (OPMHPOBAHUHU
IpeCTaBIeHUN O GU3NYECKON KapTUHE MHUpa, MECTO (PU3UYECKOM KapTHHBI MHpa B 00LIeM
PSLy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTABICHUN O IPUPOJIC;

pazauyaTh yCIOBUS IPUMEHUMOCTH Mojieel (PU3MUECKUX TNl M IPOLIECCOB (SBJICHUH): OTHOPOIHOE
SIIEKTPUIECKOE U OJJHOPOJHOE MAarHUTHOE TIOJISl, TAPMOHHYECKUE KOIEOaHHs, MaTeMaTHICCKHA
MasTHHK, UJI€aIbHBIN NPYXUHHBIM MassTHUK, TApMOHUYECKHE BOJIHBI, U/1€AJIbHbINA KOJIeOaTeIbHbIH
KOHTYp, TOHKas JIMH3a; MOJIEJICH aTOMa, aTOMHOTO siipa M KBAHTOBOW MOJICIN CBETA,;

pasnnyath yciaoBUs (TpaHMIbI, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh
BCEOOIMit XxapakTep pyHAaMEHTATbHBIX 3aKOHOB M OTPAHWUYEHHOCTD HCITOJIb30BAaHMSI YaCTHBIX
3aKOHOB;

AQHAJTM3UPOBATh M OOBSCHATH SJEKTPOMArHUTHBIC MPOIECCHl W SBICHHS, UCIOJIB3YsS OCHOBHBIC
MOJIOKEHUS U 3aKOHBI 3JIEKTPOJMHAMUKM U CIELUAIbHOM TEOPHUH OTHOCUTENBHOCTH (3aKOH
COXpaHEHHs DIIEKTPUIECKOTO0 3apsia, cuia Amrmepa, cuia JlopeHma, 3aKoH 3JeKTPOMarHUTHOM
UHAYKIMH, npaBuiio Jlenna, csa3p D/]C caMOMHIYKIIMU B 3JI€MEHTE AJIEKTPUUYECKON LIEMH CO
CKOPOCTHIO M3MEHEHHs CHJIBI TOKa, IOCTYJIAThl CIENUAIBHON TEOPUH OTHOCHTEIHHOCTH
OiHIITEeHA);

AQHAJTM3UPOBATh U OOBSCHATH KBAHTOBBIE TIPOIECCHl W SBIICHHS, WCIOJB3YS TOJOKECHUS
KBaHTOBOH (pu3ukH (ypaBHeHHe DifHIuTeHa U1 HoTOr(deKTa, NepBblii U BTOPOM MOCTYJIAThI
bopa, mpuHIMn cooTHouieHUus HeompenenéHHocTe ['eif3enOepra, 3aKOHBI COXpPaHEHUS
3apsI0BOTO M MAacCOBOT'O YHCEN M SHEPTUU B SJEPHBIX pPEaKLUsAX, 3aKOH PaJUOAaKTHBHOTO
pacriana);

ONHUCBHIBATh (PU3MUECKUE TPOLECCHl U SBICHHS, MHCIONB3Ysl BEJIWYMHBL HANPSKEHHOCTD
AIIEKTPHUYECKOTO TIOJIsI, MOTEHIMAT DJIEKTPOCTATUYECKOTO TIOJsI, PA3HOCTh IMOTEHIHAJIOB,
AIIEKTPOABIDKYIIAsT CUJIa, MHAYKIMS MarHUTHOTO IOJIs, MarHUTHBIN MOTOK, cuia Amiepa,
WHIYKTHBHOCTD, JJIGKTPOABIDKYIIAS CHJIA CaMOWHIYKIIWW, OSHEPTHS MAarHUTHOTO IOJIS
IPOBOJHHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TIOJIHAS SHEPT U, SHEPTUS MIOKOsI CBOOOTHON
YaCTHUIIBI, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO | 3apsi Sapa, SHEPTHS CBSI3H SIpa;

OOBSICHATh OCOOCHHOCTH NPOTEKAHUS (PU3MUECKUX SBICHUM: AJIEKTPOMAarHUTHAs HMHIYKIHSA,
CAMOMHIYKIIMS, pE30HAaHC, WHTep(EpeHIUsT BOJH, IU(PPAKIUSA, ITUCTIEPCHs, MOIHOE
BHYTPEHHEE OTpaskeHue, PoToanekTpuueckuit 3¢ ekt (poroaddexr), anbda- u 6era-pacmasl
saep, raMMa-u3IydeHue sijaep; (pu3uuecKue MPHHIUIBI CIIEKTPAIbHOTO aHaln3a Hu paboThl
nasepa;

OTIpEeNeNATh HampaBJIeHUe WHAYKIIMH MarHUTHOTO TIOJSI MPO-BOJHHUKA C TOKOM, CHIJIBI AMIiepa



u cuiibl Jlopenia;

CTPOUTH H300pakeHne, CO3/IaBaeMOe IJIOCKUM 3epKalloM, TOHKOW JTUH30M, U PACCUUTHIBATH €ro
XapaKTePUCTUKU;

MPUMEHSATH OCHOBOTOJIATAIOIINE ACTPOHOMHUYECKHE TMOHSITHS, TEOPUU M 3aKOHBI JJI aHaIu3a
U 00BsICHEHHSI (PU3MYECKUX IPOILIECCOB, MPOUCXOIIIIMX B 3BE3MaX, B 3BE3AHBIX CHUCTEMaX,
B MEX-TAIAKTHYECKOH cpeie; NBIKEHUS HEOSCHBIX Tell, IBOIOIUY 3BE3/1 U BeeneHHo;

MPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH C UCIOJIB30BAHUEM MPSMBIX
U3MEPEHUI: TIPH 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCUPOBATH PE3YyJIbTAThl MOJYYCHHON
3aBHUCUMOCTH (DU3HUECKUX BEJIMYHH B BUJE IPa(PUKOB C YIETOM aOCOMIOTHBIX MOrPEUIHOCTEH
WU3MEPEHUM, JIeJaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHMUS;

MPOBOAUTH KOCBEHHBIE U3MEPEHHS (PU3UUECKHX BEJIUYUH; MPU 3TOM BBIOMPATH ONTHUMAIbHbBIN
METO/I M3MEpPEHHUs, OIEHUBATh AaOCOJIOTHBIE U OTHOCHUTEJbHBIE MOTPEHTHOCTH MPSIMBIX
Y KOCBEHHBIX U3MEPEHU;

MIPOBOJMTH OIBITHI TIO MPOBEPKE MPEI0KCHHON THITIOTE3bI: TUTAHUPOBATH SKCIIEPUMEHT, COOUPATH
SKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJyUYEHHBIE PE3YNbTAThl U JeNIaTh BBIBOJ
0 CcTaryce MPeasI0OKEeHHOU TUTIOTE3bI;

OTMKCHIBATh METObI MONYUYEHUSI HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM;

cobmoaTh TmpaBuiia 0€30MacHOr0 TPyJa MpH MPOBEACHUU HCCIEIOBAHUNM B paMKax y4eOHOTO
SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-HUCCIIEeNOBATENbCKON U MPOEKTHOM JEeSTENbHOCTH
C UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U Ja0OPATOPHOIO 00OPYI0BAHUS;

pemats pacuy€THBIC 3aJa4d C SIBHO 33aJaHHOW M HESIBHO 3aJaHHOW (PU3MYECKOW MOJENbI0: Ha
OCHOBaHWHW aHalM3a YCJIOBHUS BHIOMpaTh (DU3MYECKHE MOJICNIH, OTBEYAIONINE TPEOOBAHUSIM
3aa4u, MPUMEHAITH (HOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H MOCTYJIaThl (PU3UUECKUX TEOpUI
IIPU UCIIOJIb30BAHUM MAaTEMAaTHYECKHUX METOJIOB PEIICHUs 3aj]ad, MPOBOAUTH PACUETHI Ha
OCHOBaHUU HMMEIOIIMXCS JAHHBIX, aHAIM3UPOBATH PE3YyIbTAThl M KOPPEKTHPOBATH METOMIbBI
peuieHus ¢ yuéToM MOJYYCHHBIX PE3yJIbTaTOB;

peliaTth KadecTBEHHbIC 3a/ayd, TpeOyrolue MPUMEHEHHUs 3HAaHUW M3 pa3HbIX pa3fesioB
IIKOJIBHOTO Kypca (PM3HKH, a TAK)Ke MHTETPAIliy 3HAHUHN U3 IPYTUX MPEAMETOB €CTECTBEHHO-
Hay4HOI'O IIUKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKJICHHUM C OMOPOIl Ha U3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBIICHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHWUS Ui OOBSICHEHHS OCHOBHBIX MPUHIUIOB pPabOTHI
W3MEPUTEIIBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;

MPUBOIUTH IPUMEPHI BKJIaJIa POCCHICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHUIA;

aQHAIM3UPOBATh | OIEHUBATh TIOCJEACTBUS OBITOBOWM U MPOU3BOJCTBEHHON AESITENHLHOCTU
YEJIOBEKa, CBI3aHHOU C (PM3HUUYECKUMU MPOIECCAMU, C TMO3HUIINI SKOJIOTHUYECKON 0€30MacHOCTH,
MIPEACTABICHUI O PallMOHAIBHOM MPUPOJONOIb30BAHUH, a TAKXKE PA3yMHOM HMCIOJIb30BAaHUU
JTOCTH>KCHHUI HAYKH M TEXHOJIOTUH JJI TaJTbHEHIIIEro Pa3BUTHSI UETIOBEYECKOTO 00IeCTBa;

MPUMEHSATH pa3iuyHble CrmocoObl  paboTel ¢ mHGopManuend (HU3MUECKOTO COAEp>KaHUs
C UCIOJIb30BAaHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHH: MPU 3TOM HCIIOJIH30BaTh
COBpeMeHHbIe WH(OPMAIMOHHBIE TEXHOJOTUHU ISl MOUCKA, MEepepadOTKH U MPEeAbSIBICHUS
y4eOHOW ¥ HAyYHO-TIOMYJSIPHOW  HWHGOPMAIUK, CTPYKTYPUPOBAHUS U MHTEPIPETALNU
uH(pOpMallMK, TOJTYYCHHOH U3 pPa3lIUYHBIX HCTOYHUKOB;, KPUTHUECKH aHAIU3HPOBATH
MoJTydaeMyr0 WH(OpPMAIMI0O U OIICHUBATh €€ JTOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOITUXCS
3HAHMI, TaK ¥ Ha OCHOBE aHaJIN3a HCTOYHHKA HH(OpMAIINH;

MPOSIBJIATh OPTAaHHU3AIMOHHBIC W MO3HABATEIIbHBIE YMEHUSI CaMOCTOSITEIIBHOTO MPHOOpETEHUS
HOBBIX 3HAHHUU B MPOIECCE BBIMOTHEHHS] MPOEKTHBIX U Y4eOHO-HCCIENOBATENbCKUX PadoT;
paboTaTh B IpyNIe C UCTIOJHEHUEM DPa3UYHBIX COIMAIBHBIX POJIEH, MJIaHUPOBATh padoOTy
TPYMIBI, PAIMOHAIBHO PACTIPEENSTh IEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIHsIX, aJIeKBATHO
OIICHUBATH BKJIAJ KXKIOTO U3 YYACTHUKOB T'PYIIIHI B PEIICHUE pacCMaTPHUBAEMON MPOOIIEMBI;

MPOSIBIISITH MOTHUBAIUIO K OyayIeil mpodecCHoHaTbHOM AeITeTbHOCTH MO CIENUATBHOCTAM (PU3UKO-
TEXHUYECKOTO MPO(HIIs.



COJIEPJKAHUE YYEBHOT'O TIPEJIMETA «®U3HKA» (YTJIYBJIEHHBII
YPOBEHD)

10 kaace
PA3JIEJ 1. HAYUYHBIA METO/ IIO3HAHUSA ITPAUPO/IbI
®usnka — QyHAaMEHTaTbHas Hayka o mpupoje. HaydHblii MeTOa TO3HAHUS U METOMBI

ucciieIoBaHus (PU3NYECKUX SIBICHUH.
OKCIIEpUMEHT U TEOpHUs B IIpoliecce MO3HaHMs Ipuponabl. HalironeHue u dKCIEpUMEHT
B (pusmke.
CriocoOb1 m3MepeHus (U3NYECKUX BEIMYMH (QHAIOTOBBIE M IHU(POBBIE H3MEPUTEIbHBIE
IpUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).
[TorpemnocTu u3mepeHuit GU3NYECKUX BETUUYHUH (aOCONIOTHASI U OTHOCUTENIbHAS).
MogenupoBanue (GU3NYECKUX SBJICHUHA U MPOLECCOB (MaTepualibHas TOYKa, aOCOJIHOTHO
TBEPOE TEJI0, UlealbHasl )KUKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIH 3apsan). ' unoresa. ®uznueckuit
3aKOH, TPaHUIIBI €70 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.
Pomp wmwmecto ¢u3uku B GOPMHPOBAHWM COBPEMEHHOW HAy4YHOW KApTHHBI MHDA,
B IIPAKTUYECKOMN AEATEIbHOCTH JIOACH.
Vuenuueckuii IKcnepumenm, 1adopamopivle padonvl, NPAKMUKym*
W3mepeHue cuibl TOKa U HAIPSDKEHUS B LEMH ITOCTOSSHHOTO TOKA MPU MOMOIIM aHAJIOTOBBIX
1 (P POBBIX U3MEPUTEIBLHBIX TPHOOPOB.
3HakoMCTBO ¢ 1MdpoBoil nabopatopueil mo ¢usuke. Ilpumepsl u3MepeHus (U3NYECKUX
BEJIMYMH IIPU [TOMOIIY KOMIIbIOTEPHBIX JAaTYUKOB.

PA3IEJI 2. MEXAHUKA
Tema 1. Kunemaruka

Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMXKeHuA. Crctema oTcUETa.

[Ipsimast u oOpaTHast 3a7a41 MEXaHUKH.

Pannyc-BekTop MarepuanbHOI TOUKH, €0 MPOEKIIMU HAa OCH CUCTEMBbI KOOpAUHAT. TpaekTopus.

[Tepememienne, ckopocTh (CpemHsii CKOPOCTb, MIHOBEHHas CKOpPOCTh) U YCKOpEHHE
MaTepuaibHOM TOYKHM, MX MPOEKIMH HA OCH CUCTeMbl KoopauHaT. CioxeHue mnepeMenieHHi
Y CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJMHENHOE IBUYKEHHUE. 3aBUCHUMOCTh KOOpIWHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTH MaTepUaib-HOM TOYKHU OT BPEMEHU U UX rpaduKH.

CBobogHOe majzeHune. YCKOpeHue cBOOOMHOTO majeHus. [[BuxkeHue Tena, OpOIIEHHOTO IMOJ
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH M YCKOPEHHUS MaTepUaIbHON TOYKHU OT
BPEMEHH U UX rpaduKu.

KpuBonuneiiHoe naBmkeHue. JIBMKEHHE MATE€pUAIbHOM TOYKM 1O OKPYKHOCTH. YTJIOBas
U TUHeHHas ckopocth. llepuon u dyacrora oOpamnenusi. lleHTpocTpemutensHoe (HOpMabHOER),
KacaTelbHOE (TaHT€HIIHATLHOE) U TIOJTHOE YCKOPEHHE MaTepHAIbHOM TOYKH.

Texnuueckue ycmpoticmea u mexHoaio2uieckue npoyeccuvl: CIUA0OMETP, JBUKEHUE CHapSIOB,

1 B 6/10Ke «YYEeHHYECKUH 3KCIEPUMEHT, J1abopaTOpHble PaboThl, IPAKTUKYM» NPE/ACTaBJEH NepeyeHb YYeHUYECKUX
paGoT, KOTOpbIE 11e/1eCO-06pa3HO NPOBOAUTDL NPU U3YYEHHUHU JAHHOW TEMbl. YUeHUYECKUH 3KCIIEPUMEHT NPOBOAUTCS
B IIPOLleCCe MCC/IEJ0BATENbCKON AesiTeJIbHOCTH YYalllMXcsl B paMKaX M3y4yeHHsi HOBOTO MaTepuasa, JJabopaTopHble
paGoThl CJAYXAT HPEUMYLIECTBEHHO /I 3aKpelJieHWs MaTepuasa | OLeHKHM YpOBHSA CHOPMHUPOBAHHOCTH
COOTBETCTBYIOLIMX NpPEJMETHBIX pe3y/bTAaTOB. PaboThl NpakTHKyMa 06GECNeYHBAIOT MOBTOPEHHE W 0606IeHHe
MaTepHaJia U IPOBOASTCS JIM60 B KOHLE U3YYeHHUs pa3/iesia, 160 B KOHIle y4e6HOro rosia. Bei6op TeMaTHKHU 11 3THX
BUJIOB YYEHHYECKHUX IMPAKTUYECKHX pabOT MHPOBOAMUTCS Y4YUTEJNEM MCXOJAs K3 O0COGEHHOCTEH MOYpPOYHOro
NJIAaHUPOBAHUs U OCHAllleHUs KabuHeTa pU3NKHU.



LenHbIe, IecTepEHYaThie U peMEHHBIE Mepeladl, CKOPOCTHBIE TUQTHI.

Jemoncmpayuu
Monenb cucteMbl 0TCUETa, MIUTFOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHXKEHUSL.
CriocoObI ucce10BaHus IBHKCHUN.
Wnmroctpanus npeaenbHoro nepexoaa U u3MepeHue MTHOBEHHONW CKOPOCTH.
[TpeoOpa3oBanne ABMKEHUN € UCIIOJIb30BAHUEM MEXAHU3MOB.
[Tagenue Ten B BO3/IyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.
Habmionenue nBrxeHus Tena, OpoIeHHOro o] YTIIOM K TOPU30HTY U TOPH30OHTAIIBHO.
Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.
[IpeoOpazoBanue yriioBoi CKOPOCTU B PEYKTOPE.
CpaBHeHUE MyTei, TPAeKTOPUiA, CKOPOCTEH NBIKEHUS OJHOIO M TOrO K€ Tella B pPa3HbIX
CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, npaKmuxkym
N3ydeHre HEpaBHOMEPHOI'O ABUKEHHUSI C LIENbIO OIIPEIEICHHSI MTHOBEHHOM CKOPOCTH.
H3mepenune ycKopeHHs MpH NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBMKEHHMH MO HAKJIOHHOU
IIJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKCHHH.
W3mepenne yckopeHusl CBOOOMHOTO MajeHusi (PeKOMEHIOBAHO HCIOJIb30BaHUE HU(POBOU
J1a00paTOPUH).
W3yuyeHue ABMXKEHUs Tena, OpOIIEHHOTO TOpU30HTaNbHO. IIpoBepka rumores3sl O MpsAMOM
MPOIMOPLIMOHAIIBHOM 3aBUCUMOCTH MEXKY JAIbHOCTHIO MOJIETA U HAYalIbHOM CKOPOCTHIO TENa.
N3ydeHne ABMKEHUS Tela [0 OKPYKHOCTH € IOCTOSIHHOM 110 MOAYJIIO CKOPOCTHIO.
HccnenoBanne 3aBUCMMOCTH TepuojAa OOpalleHuss KOHHMYECKOro MasTHHUKA OT €ro
[1apaMeTpoB.

Tema 2. lunamuka

IlepBbiii 3akoH Hptotona. MHepuuanbHble cucteMbl oTcuéTta. [[pUHIUMI OTHOCHUTEIBLHOCTH
[anunes. HeuneprmanbHbie CUCTEMBI OTCUETa (OMpEIEICHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 17151 MaTepHAIBHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTCHUs. DKBUBAJIEHTHOCTh TPAaBUTAIIMOHHON M MHEPTHOU MAaCCHI.

Cuna TspKecTu. 3aBUCHMOCTh YCKOPEHHUS CBOOOHOTO MaJIeHHs OT BBICOTHI HaJl TOBEPXHOCTHIO
MJIaHETHI U OT reorpaduueckoi MUpoThl. [[BrkeHHe HEOECHBIX TeT W UX CIYTHUKOB. 3aKOHBI
Kemuepa. IlepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Temna, IBHXKYIIErocs ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOIBKEHUS U cuia TpeHus mokos. Koaddurment
TpeHus. Cuia COMpPOTUBIICHUS MPHU JIBIXKCHHUH TeJa B KUJIKOCTH WUJIU rase, €€ 3aBUCUMOCTh OT
CKOPOCTH OTHOCHUTEJIBHOTO JBUKECHUS.

HNasnenue. I'mapocrarnueckoe gasieHue. Cuna Apxumena.

Texnuueckue ycmpoticmeéa u mexHoio2udeckue npoyeccvl: TOJAIIUIHUKY, JIBUXKEHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

Hab6nronenue nBuKeHUS TEN B MHEPIHAIBHBIX M HEMHEPIIMATBHBIX CUCTEMaxX OTCUETA.
IIprHIMIT OTHOCUTEIBHOCTH.

Kauenue nAByX UMIMHIPOB WM IIAPOB PAa3HOM MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEUHEPLIUATIBHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOAEHCTBYIONIEH MPUITOKEHHBIX K TE€ITy CUJI C TPOU3BEIECHUEM MACChI TEIa Ha
€ro YCKOpEHHUE B UHEPIIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJT, BOSHUMKAIONIMX B PE3YJIbTATE B3AUMOJCUCTBHS TEIL.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yckOpeHHOM NOABEME U TIaICHUN.
[{eHTpOOE)KHBIE MEXaHU3MBI.
CpaBHeHUE CUII TPEHHUS NIOKOSI, KAUEHUS U CKOJIBKCHHUSL.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padbomut, npakmuxym
W3mepeHue paBHOJEHCTBYIOMIEH CUJI ITPU JBMKEHUH OpycKa 110 HaKJIOHHOM IIIIOCKOCTH.
ITpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHU JIBUKEHUS OpycKa 10 HAaKJIOHHOM INIOCKOCTU
Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAaccChl.
HccenenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIUX B IPYKHHE U PE3MHOBOM
oOpasiie, oT ux aedopmaluu.
N3yueHne ABUKEHUS CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, IEPEKUHYTON Yepe3 JETKHUi OJI0K.
N3mepenue Kodp@puUIMEHTa TPEHUs MO0 BEJIWYMHE YIJIOBOTO KOX(PQHUIMEHTa 3aBUCUMOCTH
Frp(N).
HccnenoBanue ABUKEHHs OpycKa MO HAKIIOHHOM INIOCKOCTH € IEPEMEHHBIM K03 (duiineHTom
TPEHHUSL.
W3y4eHne ABM>KEHUS I'Py3a Ha BaJly C TPEHUEM.

Tema 3. CtaTnka TBEPAOro TeJia

AbcomtotHo TBEpmoe Teno. [locTynaTenbHOe W BpallaTenbHOE [BMXKEHHUE TBEPAOTrO Tena.
MoMeHT cuibl OTHOCUTENBbHO oOcH BpauieHus. [lnedo cuibl. CriokeHue Ccuil, MPUIIOKEHHbBIX
K TBEpAOMY Teny. LleHTp Tsxectu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TEIIA.

YcToliunBoe, HeyCTOUnBOE, 0e3pa3TUYHOE paBHOBECHE.

Texnuueckue ycmpoticmea u mexHoio2udeckue npoyeccyl: KpOHIITEHH, CTPOUTENbHBIN KpaH,
peméryarbie KOHCTPYKIUU.

Jemoncmpayuu

VYcnoBust paBHOBECHS.
Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnwvie padbomut, npaKmuxkym
HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.
KoHcTpynpoBaHue KpOHIITEHHOB M pACUET CUIT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIETrO IIOIIA b ONIOPHI.

Tema 4. 3akoHbI COXpaHEeHUS] B MEXaHUKe

Nmnynbc MaTepualibHOM TOYKH, CHCTEMBI MaTepHalbHBIX ToueK. LIeHTp Macc cucTembl
MaTepHalbHBIX ToueK. Teopema o IBUKEHUU IIEHTpa Macc.

Wmnynbe cuItbl 1 MI3MEHEHNE UMITYJIbCA Tela.

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE ABHKEHHE.

MoMeHT uMITyIIbca MaTepuaibHOl Toukd. [IpencraBnenne o COXxpaHeHHH MOMEHTa UMITYJIbCa
B LICHTPAJIbHBIX MOJISX.

PaGora cuibl Ha MajOM U Ha KOHEYHOM IepeMelieHuu. ['papuueckoe npeacraBieHne padoTsl
CHJIBI.

MoOnIHOCTE CHIIBI.

Kunernueckas sHeprus MaTepuanbHoi ToukH. Teopema 00 n3MEHEeHUH KHHETHYECKOM SHEPTuu
MaTepUAIbHON TOYKH.

[TorennuaneHbple W HEMOTeHUHUANbHble cuibl. [loTeHuumaneHas »Heprusd. I[loTeHuumanbHas
SHEPTUs yrnpyro aehopMUpOBaHHON TpyXHUHBI. [loTeHIIMaNbHAs SHEPTUs Tejda B OAHOPOJIHOM
rpaBUTAllMOHHOM TmoJie. [loTeHManbHas 3Heprus Telna B TPABUTALMOHHOM I10JI€ OJJHOPOAHOTO
nrapa (BHYTpH U BHe mapa). Bropast kocMudaeckasi CKOpocTh. TpeThsi KocMUYecKast CKOPOCTb.

CBs3b pabOTHl HEMOTEHIUATBHBIX CHJI C U3BMEHEHHEM MEXaHHYECKOM SHEPruu CHCTEMBI Tell.
3aKOH COXpaHECHHUSI MEXaHHMUECKOW YHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.



VpaBHenue bepHymm i WIOE€aNbHOM JKUJIKOCTH KakK CIEJICTBHE 3aKOHA COXPaHEHHUS
MEXaHUYECKOW SHEPTUH.
Texnuueckue ycmpoucmea u mexHoi02udecKue npoyeccyl: TBUKEHUE PAKET, BOJOMET, KONEp,
NPYKUHHBIN THCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHHE HAa KOHbKAX.
Jemoncmpayuu
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE IBHKEHUE.
W3mepeHre MOIHOCTH CHUJIBI.
H3meHeHune 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.
B3anMHuble npeBpallleHus] KUHETUYECKON U IMTOTCHIMAIbHOW dHEPIUil NpU JCHUCTBUU HA TEJO
CUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.
CoxpaHeHue SHepTur Ipu CBOOOTHOM TMAICHHU.
Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, npakmuxkym
1. U3mepenue umiynbca Tena 1o TOpMO3HOMY ITYTH.
2.
W3mepenue cuiibl TATH, CKOPOCTH MOJIEIN SJICKTPOMOOUIISI M MOIITHOCTH CHJIBI TSTH.
3. CpaBHEHUE U3MEHEHMS UMITYJIbCA T€JIa C UMITYJIbCOM CHUJIBL.
4,
HccnenoBanue coxpaHeHUsl UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.
S.
N3mepeHre KNHETUYECKOM SHEPTUU Tejla 0 TOPMO3HOMY Iy TH.
6.
CpaBHeHuE U3MEHEHHS MOTEHIINAIBHOM SHEPTUU MPYKUHBI C pa0OTOM CUITBI TPEHHUS.
1.
Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKEHUU Tella 0 HAKIIOHHOW TIOCKOCTH.

PA3JIEJI 3. MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJANHAMMUKA
Tema 1. OcHOBBI M0JIEKYJIAPHO-KHHETHYECKOI TEOPUH

OcHOBHbIE TIOJIOKEHUS MOJEeKyIspHO-kuHetnyecko Tteopun (MKT), wux onbiTHOE
obOocHoBanue. /luddysus. bpoyHoBckoe nBHxkeHHE. XapaKTep IBH)KEHUS W B3aMMOJEHCTBHS
yacTuIl BeulecTBa. MoJenu cTpoeHus ra3oB, JKUAKOCTEH U TBEPIBIX TNl U 0ObSICHEHNUE CBOWCTB
BEIIECTBA Ha OCHOBE 3TUX Mozeneil. Macca u pa3mepbl Mosekyin (aromoB). KommuecTBo
BemectBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. Temmnepatypa u ciocoOs! e€ uzmepenus. lllkana remnepatyp Lenbcus.

Mopens wunpeanpHoro raza B MKT: wactumel raza JIBHKYTCS XaOTHYECKHM U HE
B3aMMOJENCTBYIOT APYT C APYTOM.

l"azoBbie 3akonbl. YpaBHeHne MenneneeBa—Kianeiipona. AGcontoTHas Temmneparypa (Ikana
temneparyp KenbBuna). 3akon JlanbToHa. M3ompoiieccsl B MI€aJbHOM Tra3e C MOCTOSIHHBIM
KOJIMYECTBOM BeIlleCTBAa. ['paduueckoe NpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
n3obapa.

CBs3b MEXly ABIICHHEM U CPEAHEN KMHETUYECKOM JHEprued MOCTYNaTeIbHOTO TEIUIOBOTO
JIBYDKEHUS MOJIEKYJT UiealbHOTOo ra3a (ocHoBHoe ypaBHeHne MKT uzaeansHoro rasza).

CBs13p a0COMIOTHOM TeMITEpaTypbl TEPMOAMHAMUYECKOM CHUCTEMBI CO CPEIHEH KWHETHYECKOM
SHEPrUeH MOCTYNATEILHOIO TEIVIOBOTO ABWKEHUS €€ YaCTHIL.

Texuuueckue ycmpoucmea u mexHoi02udecKue npoyeccovl. TEpMOMETp, 6apoMeTp, MoJlydeHne
HAaHOMAaTEPHAaJIOB.

Hemoncmpayuu

Mopnenu 1BUKEHUS YacTUll BEIIECTBA.

Mopenb GpOyHOBCKOTO JIBHYKEHUS.

Buneoponuk ¢ 3anuchio peabHOro OpOYHOBCKOTO JIBUKEHHUS.
Huddysus xunkocrei.



Mogpens onbiTa lllTepHa.
IIpuTsxeHue MOJIEKYII.
Mopenu KpUCTaJuIM4eCKUX PEelIETOK.
HabGmntonenue u nccinegoBaHme U30MpOLIECCOB.
Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, npakmuxkym
HccnenoBanue mporiecca yCTAaHOBIICHHSI TEIJIOBOTO PaBHOBECHUS IMPHU TEIUIOOOMEHE MEXITY
ropsi4eil ¥ X0JIOJHOM BOJOM.
W3ydyeHne W30TEPMHYECKOrO Tmporecca (PEeKOMEHIOBAaHO WCIOJIb30BaHUE LU(pOBOH
nabopaTopun).
N3ydenune n30XopHOTro npouecca.
Hzyuenue nzobapHoOro npoiecca.
[IpoBepka ypaBHEHUS] COCTOSIHHUSI.

Tema 2. Tepmoaunamuka. TensioBbie MaIIMHbBI

Tepmonunamuueckas (T/]) cuctema. 3aganue BHemHux ycnosuii ans T/l cuctemsl. BHemHue
U BHyTpeHHMEe mnapaMerpbl. [lapamerper TJ/[ cucreMbl Kak cpeqHue 3HAYEHHs] BEJIMYMH,
ONMCHIBAIOIIUX €€ COCTOSTHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havano tepmogunamuku. Camoripon3BosbHas penakcanust T/l cucTeMbl K TEII0BOMY
PaBHOBECHIO.

Mogens uieabHOrO ra3a B TEePMOJMHAMUKE — CHCTEMa YpaBHEHMN: ypaBHeHHne MenneneeBa—
Knaneiipona u BbIpa)keHUE Ul BHYTPEHHEW SHEPruM. YCIOBUSA NPUMEHUMOCTH 3TOH MOJIEIH:
HU3Kas KOHILICHTpalMs 4YacTULl, BBICOKME TeMIlepaTypsl. BeIpaskeHue Uil BHYTPEHHEW DHEPIUU
OJITHOATOMHOTI'0 MJEAJILHOTO rasa.

KBa3zucrarnueckue u HECTaTUYECKUE IIPOLIECCHI.

OneMeHTapHas paboTa B TepMOAMHaMUKe. Boruncienne paboTsl 1o rpaguky npouecca Ha pV-
JuarpaMme.

Tennonepenaya kak crnocod n3MeHeHUs: BHyTpeHHel sHepruu T/l cuctemsl 6e3 coBeplLIeHHs
paboTel. KoHBeK1MsI, TEIIONPO-BOIHOCTD, U3TyYEHHE.

KonnuectBo TemnoTsl. TenmnoéMkocTs Tena. Y aenapHas U MOJISIpHAsl TEIUIOEMKOCTH BELIECTBA.
VYpaBHenue Maiiepa. YaenbHas TEIIOTa CrOpaHMs TOIUIMBA. Pacuér KoamyecTBa TEIIOTHI IPH
terutonepenayue. [Tonstue o6 anuabaTHOM mporiecce.

[lepBriii 3ak0H TepMoAuMHaMHUKU. BHyTpeHHsist sHeprus. KonnuecTBo TemoTsl U paboTa Kak
Mepbl U3MEHEHUs BHYTpeHHer sHeprun T/I cuctemsl.

BTtopoii 3akOH TepMOJAMHAMMKH U1l PABHOBECHBIX IPOLIECCOB: Y€pe3 3aJaHHOE PABHOBECHOE
cocrosHue T/l cucteMbl NPOXOJUT €AMHCTBEHHAs aanadara. AGCOIIOTHAs TeMIlepaTypa.

Bropoil 3akOH TEpMOIMHAMMKHU JUIsi HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IIE€pPENaTh
TEIIOTY OT Ooyiee XOJOAHOTO Tena Kk Oosee Harperomy ©Oe3 komneHcauuu (Kiaysuyc).
HeoOpaTtumocTs IpUpOIHBIX TPOLECCOB.

[Ipunuune! aevictBus Ternossix MamuH. KIIT.

MaxkcumansHoe 3HaueHue KII. [{ukn Kapho.

OKOJIOTUYECKHE acCIEKThl MCIIONb30BaHMUs TEIJIOBBIX JBUrareneil. TemioBoe 3arps3HEHHE
OKPYKAaIOIIEeH Cpebl.

Texnuueckue ycmpoucmea u mexHoa02UdecKue npoyeccvl: XOJIOAWUIbHUK, KOHIAWIIMOHED,
JIU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNnu, mapoBas TypOMHA, NOJyYE€HHUE CBEPXHU3KHUX
TEMIIEpaTyp, YTUIU3ALUSA «TEIUIOBBIX» OTXOAOB C UCIIOJIB30BAHMEM TEIUIOBOIO HAcCOCa,
YTUIIU3aLKsg OMOOPraHUYECKOro TOIUIMBA AJIsl BEIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu

1. U3meHeHue TemnepaTypsl pH a1nadaTHyecKOM paclIMpEeHUH.

2. Bo3nyuiHoe oramso.

3. CpaBHEHUE yIETBHBIX TEINTIOEMKOCTEHN BEIIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEN YHEPTUu.

5. UccnenoBanme annabaTHOTO TIpoIiecca.



6. KoMmnbroTepHble MOJIETN TEIUIOBBIX ABUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, npaKmMuKym

1. U3mepenue yaenbHON TEII0EMKOCTH.

2. VccnenoBanue mpoliiecca OCThIBAaHUS BEILIECTBA.

3. UccnenoBanue agunabaTHOTO Mporiecca.

4,
N3yueHune B3aMMOCBSI3H SHEPTUU MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U TEMITEPaTyphl KUTICHUS
JKUJTKOCTEH.

Tema 3. ArperaTHble cOCTOSIHUA BelecTBa. Ma3oBble Mepexoabl

[TapooOpa3zoBanue U KoHJeHcanus. VcmapeHue — U KumeHwe.  YJelbHas  TeIUIOTa
napooOpa3oBaHusl.

Hacpiniennsle n HeHachllleHHbIE Napbl. KauecTBEHHAsl 3aBUCHMOCTD IUIOTHOCTH W JIABJICHUS
HACBIIICHHOTO TIapa OT TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT O00BEMA HACBIIEHHOTO TMapa.
3aBUCHUMOCTB TEMIIEPATypbl KUIIEHUS OT JaBJICHUS B KUIKOCTH.

BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCHUTEIHHAS BIIAYKHOCTb.

Teépmoe Temo. Kpucrammuueckue u amopdHble Tena. AHU3OTPONHS CBOWCTB KPHCTAILIOB.
[TnaBnenue u kpucTauM3anu. Y IeNbHas TeruioTa rmiasieHus. Cyomumanys.

Hedopmaruu BEpaoro tena. Pactskenue u cxxarue. Casur. Moayns FOwnra. [penen ynpyrux
nedopMarui.

TernnoBoe pacuipeHue >KUIKOCTeH M TBEPABIX Ted, 00BEMHOE U JIMHEHHOE pacHIMpeHue.
AHrapMOHHM3M TEIUIOBBIX KOJIEOaHUM YaCTHUII BEIIECTBA KAaK MIPUYMHA TEIJIOBOTO PACIIUPEHUS TEI
(Ha KaUECTBEHHOM YpPOBHE).

[IpeoOpaszoBanue sHeprun B (ha30BBIX IMEPEX0IaX.

VYpaBHeHHE TEIIOBOrO OanaHca.

[ToBepxHOCTHOE HaTshkeHHE. KOX(pOUIIMEHT MOBEPXHOCTHOTO HATsDKeHHS. KammuisipHbie
ABJEHU. [aBieHne 1101 UCKPUBIEHHOM ITOBEPXHOCTHIO xKuakocTh. dopmyita Jlaraca.

Texnuueckue ycmpoucmea u mexHoio2udecKue npoyeccol. XUAKHUEe KPUCTAJUIbl, COBPEMEHHBIE
MaTepHuabl.

Jemoncmpayuu

TennoBoe pacimpeHue.
CBoiicTBa HACHIIIEHHBIX MTAPOB.
Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.
N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.
OnBITHl ¢ MBUIBHBIMH TJIEHKAMHU.
CwmauuBaHme.
Kanunnsipusie sBieHus.
Mopenu HEeHIOTOHOBCKOM KHIKOCTH.
CniocoObl U3MepeHus BIKHOCTH.
WccnenoBanue HarpeBaHus M TUIABJICHUS] KPUCTAIUTUYECKOTO BEIIIECTBA.
Bunsr nedopmaruii.
Hab6nronenune mansix aedopmMarimii.
Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, npaKmuxkym
N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.
N3mepenue yaenbHOM TEIIOTHI MIaBJIEHUS JIbJa.
N3yueHue CBONCTB HACBIIICHHBIX IAPOB.
H3mepeHne aOCoMOTHOM BIIaXKHOCTH BO3/yXa U OI[EHKA MacChl TApOB B TOMEIIICHUH.
N3mepenne ko3 duiineHTa moBepXHOCTHOTO HATSHKEHUS.
N3mepenune moayns FOnra.
UccnenoBanmne 3aBUCUMOCTH JedOpMaIiiid PE3WHOBOTO 00pa3iia OT MPHIIOKEHHOW K HEMY
CHJIBL.



PA3JIEJI 4. JIEKTPOANHAMMUKA
Tema 1. DnexkTpHyeckoe moJe

OnexTpuzauus Tel U e€ MpOSIBICHUS. ODJIEKTPUUYECKUM 3apsan. JBa BHJa 3IIEKTPUYECKUX
3apA0B. [IpOBOIHUKY, TUAIEKTPUKHU U MTOTYIPOBOAHUKU. DIIEMEHTAPHBIN 3EKTPUUECKUN 3apsia.
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsija.

B3aunmoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero aelictBue Ha 31€KTPUUECKUE 3apsbl.

Hanpsokéanocts  anektpuueckoro  mnosis.  [IpoOueiit  3apan.  Jluaum — HanpsxEHHOCTH
AJIeKTpUYecKoro nosist. OAHOPOJHOE AEKTPUUECKOE MOJIE.

[ToTeHManbHOCTh ANEKTPOCTATUYECKOrO0 MOJsA. Pa3HOCTh MOTEHUMATIOB U HAIPSKEHUE.
[ToreHunanbHas SHEPruUs 3apsa B JEKTPOCTAaTUUECKOM Mosie. [loTeHImal 31eKTpocTaTH4eCcKOro
nosist. CBsA3b HANPSHKEHHOCTU TOJISI U PA3HOCTU MOTEHIMAJIOB JUISl 3JIEKTPOCTATUYECKOrO MOJIs
(KaK OTHOPOAHOIO, TAK U HEOJAHOPOHOTO).

[IpuHUUMI cyneprno3unuu 3JIeKTPUUECKUX MOJEH.

ITone Toueuynoro 3apsna. [loie paBHoMepHO 3apsikeHHOM chepsl. [Toe paBHOMEPHO 3apsHKEHHOTO
no o0béMy mapa. [lonme paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOM IIOCKOCTH. KapTuHbI JIHHMIA
HaNpsHKEHHOCTU 3TUX MOJIEH U SKBUNIOTEHIMATIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIMBIIEeKTPUKHY B 3JIEKTPOCTATUUECKOM M0JI€. Ju3nexkTpudeckas NpoHUIIaeMOCTh BEIIECTBA.

Konznencarop. D5eKTpoéMKOCTh KOHIEHCATOpa. DNEKTPOEMKOCTD TIOCKOT0 KOH/IEHCATopa.

[TapannensHoe coequHeHne KoHaeHcaropos. [lociaenoBarenbHOe COEITMHEHNE KOHAEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBrKeHue 3apsyKeHHON YacTULIbI B OAHOPOJAHOM 3JIEKTPUUYECKOM TOJIE.

Texnuueckue ycmpoucmea U mexHOI02UYecKue npoyeccovl: 3SIEKTPOCKON, 3JIEKTPOMETD,
AJIEKTPOCTaTUYECKasl 3alllMTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, KOHACHCATOPHI, reHepaTop Ban ne
['paada.

Jemoncmpayuu

VY CeTpoiCTBO M MPUHLHAI JEHCTBHUS dJIEKTPOMETPA.
DIEKTPUYECKOE MOJIE 3aPSKEHHBIX [IAPUKOB.
DNEeKTpUUECKOe MOJe IBYX 3apsSKEHHBIX IJIACTHH.
Mogens anekTpoctaTuueckoro reueparopa (Ban ae I'paada).
IIpOBOTHHUKY B JIEKTPUYECKOM I10JIE.
DneKTpocTaTHIeCcKast 3allnTa.
YCTpolcTBO M AEMCTBUE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHOM EMKOCTH.
3aBUCHUMOCTb NIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOPa OT IUIOUIAIX IJIACTHH, PAaCCTOSHUSA
MEX1Yy HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.
OHeprus MEKTPUYECKOTO MOJIS 3apsyKEHHOTO KOHIEHCATOPA.
3apsiaKa U pa3psaKa KOHAEHcaTopa 4epe3 pe3sucTop.
Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, npaKmMuKym
OneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TeEJl.
Habmionenue mnpeBpallieHUss SHEPrHM 3apsDKEHHOTO KOHJIEHCATOpa B SHEPTUIO W3IYYEHUs
CBETOJMO/1A.
W3yueHne npoTekaHus ToKa B L€, COAEPIKaIlel KOHIEHCATopP.
Pacnipenenenrie pa3HOCTH MOTEHITMATIOB (HAIPSHKEHUS) TP MTOCIIET0BATEIILHOM COSUHEHNN
KOHJIEHCATOPOB.
HccnenoBanue pa3psijaa KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. IIoCcTOSIHHBIN 3JIEKTPHYECKUI TOK

Cuia Toka. [1ocToOSIHHBIH TOK.

VYcnoBus CymecTBOBaHMS OCTOSHHOTO 3JIEKTPUYECKOT0 ToKa. McTounnku Toka. Hanpsikenue
Uu 3JICE.



3akoH OMa Jy1sl ydacTKa Lenu.
DNEKTPUUECKOE COMPOTHUBIIEHUE. 3aBUCUMOCTb COIIPOTUBIIEHNUS OJJHOPOIHOTO IIPOBOJHHUKA OT
€ro JUTMHBI U TUIOIIA/IU TIOTIEPEUHOr0 CeUeHUs. Y IebHOE COMPOTHUBRIICHUE BEILIECTRA.
[locnenoBarenbHOE, MapajsieibHOE, CMEIIAHHOE COEIMHEHUE IPOBOJHUKOB. Pacuér
pa3BEeTBIEHHBIX AMeKTprUeckux meneit. [IpaBuna Kupxroda.
Pabota snexkrpuueckoro Toka. 3akoH J[xoyns—Ilenna.
MomHOCTb 3JEKTPUYECKOT0 TOKA. TernoBasi MOLUTHOCTD, BblIeseMasi Ha Pe3UCTOpeE.
O/IC u BHyTpeHHEEe CONMPOTUBIICHHE MCTOYHMKA TOKA. 3akoH OMa i MOJHON (3aMKHYTOM)
AIEKTPUYECKOM 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHuUE.
Konznencarop B 1ienu nocTOSIHHOTO TOKaA.
Texuuueckue ycmpoucmea u mexHoio2udecKue npoyeccvl: aMIepMeTp, BOJIbTMETp, pPeocTar,
CYETUHK IEKTPUUECKOU SHEPIUM.
Jemoncmpayuu
W3mepeHue cuibl TOKa U HAIIPSKEHMUSL.
HccnenoBanuie 3aBUCUMOCTH CHJIbI TOKA OT HAMIPSKEHUS IS PE3UCTOPA, JIAMITbI HAaKaJTUBaHUS
U CBETOJIMO/IA.
3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPHUUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MIONEPEYHOr0 CEUYEHHUs U MaTepuaa.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT CONPOTHUBIICHUS MIPHU MOCTOSHHOM HAIPSKCHHUH.
[Tpsimoe u3mepenune DJIC. KopoTkoe 3aMblkaHuE€ TajibBaHUYECKOI'O 3JIEMEHTA M OLIEHKa
BHYTPEHHETO COIPOTUBIICHUS.
Crioco0bI coeTMHEHHSI ICTOYHUKOB ToKa, DJ{C Garapeii.
HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX]Y MOJIIOCAMH HCTOYHHMKA TOKA OT CHJIBI TOKa
B LIEIH.
Yuenuueckuii 3xcnepumenm, nabopamopusie pabomul, npaKmuxKym
HccnenoBanue cMEIaHHOTO COEIUHEHUS PE3UCTOPOB.
H3mepeHue yaensHOro COpOTUBIICHUSI IPOBOTHUKOB.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS JJIs1 JIaMITbl HAKaJIMBAHHUS.
YBenuueHue npezaena U3MEpPEeHUs amrnepMeTpa (BoJIbTMETPa).
Nzmepenne D/IC v BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.
Hccnenoanne 3asucuMoctd J/IC ranbBaHMYECKOIrO 3JEMEHTA OT BPEMEHHU IPU KOPOTKOM
3aMbIKaHUU.
HccnenoBanne pa3HOCTH MOTEHIUAIOB MEXY IMOJIOCAMH MCTOYHHMKA TOKA OT CHJIBI TOKa
B LIEMH.
HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxku B pasjM4YHBIX cpeaax

OnexTpuyeckas MPOBOJUMOCTb Pa3JIMYHBIX BELIECTB. DJIEKTPOHHASI IPOBOAUMOCTB TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb COTIPOTUBIIEHUSI METAJIJIIOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTb.

OneKTpUYeCKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCcTBEHHAass U MPUMECHAsl MPOBOJUMOCTD MOIYIPOBOAHUKOB. CBoiicTBa
p—n-nepexoaa. [loxynpoBoHUKOBBIE TPHOOPHI.

ONEeKTPUYECKUM TOK B JJIEKTPOJIUTAX. OJEKTPOJUTHYECKAs IUCCOLMALMA. JIEKTPOJIU3.
3axonbl Dapanes LISl JIEKTPOIH3A.

OnekTpryecknii TOK B razax. CaMOCTOSATENBHBIA M HECAMOCTOATENBHBIN pa3psAn. PazmnuHble
THUIIBI CAMOCTOATEIILHOrO paspsaaa. Monnus. [1nazma.

Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue. ra3opaspsaHble JaMIIbl, JIEKTPOHHO-
JdydeBas TpyOKa, MOJYIPOBOJAHUKOBBIE MPUOOPHI: AMOA, TPAH3UCTOP, (POTOAMOMI, CBETOAMON;
rajibBaHuka, pahuHUPOBAaHUE MEIY, BHIIJIAaBKA aTIOMUHUS, DJIEKTPOHHAS MUKPOCKOTIIHS.

Jemoncmpayuu

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYpPHI.
IIpoBOAMMOCTE 3IEKTPOIUTOB.



3akoHbI 3eKTpoau3a Papazes.
HckpoBo# paspsg v IPOBOAUMMOCTb BO3yXa.
CpaBHeHHME NPOBOJUMOCTH METAJIJIOB U MOJYIIPOBOJHUKOB.
OaHOCTOPOHHSIS POBOIMMOCTD JTUOJIA.
Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, npakmuxkym
Hab6monenue anexrpoinusa.
N3mepenue 3apsaa 0JHOBAJIEHTHOIO HOHA.
HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU AUOJA.

®U3NYECKHUN TPAKTUKYM

CnocoObl  u3MepeHusi (M3UYECKUX BEJIMYHMH C UCIIOJBb30BAaHUEM AaHAJIOTOBBIX U HU(PPOBBIX
M3MEPUTEINIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOIIOTHBIC U OTHOCHTEIBHBIC
HOTPEIIHOCTH M3MepeHHH (pu3ryeckx BeandrH. OeHKa TPaHuUI] TTIOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUIl, MCCIICAOBAHUN 3aBUCHMOCTEH (M3MYECKUX BEJIWNYMH,
NPOBEPKA TPEATIOKEHHBIX TUMOTE3 (BBIOOp M3 pabOT, ONMHMCAHHBIX B TEMAaTHUYECKUX pasfenax
«YdeHHYEeCKH KCIIEPUMEHT, J1a00PaTOPHBIE PAOOTHI, MPAKTHKYMY).

MEXIPEJIMETHBIE CBsA3HU

N3yuenune kypca ¢usuku yriyonéHHoro ypoBHA B 10 kiacce ocymecTBIsSIETCS € y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTUKH, OWOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnole ROHAMUA, CEAZAHHBIE C U3YYEHUEM MEMO006 HAYYHO20 NO3HAHUA:
SBJICHWE, Hay4yHbIH (akT, TUnoresa, (pusnyeckas BETUYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
9KCHEPUMEHT, MOJICIIMPOBaHHE, MOJIEb, U3MEPEHHE, IOIPEIIHOCTH U3MEPEHU, H3MEPUTEIbHbIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: Pemenne cucreMsl ypaBHeHuil. JIuneiinas gynkuus, napabona, runep6onia, ux
rpaduku U cBoiicTBa. TpHroHOMeTpHuecKue (YHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHTCeHC;
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpPbI M MX MPOEKUUH Ha OCH KOOpPJUHAT,
CJIO’)KEHUE BEKTOPOB.

Buonozua: Mexanndeckoe ABMKEHHE B XKHUBOW mpupone, aupgys3us, ocMoc, TemIioo0MeH
KUBBIX  OPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKPYXKAWOMIEH  cpelmbl,  yTHIH3alus
OMOOPraHNYECKOro TOIJIMBA Ul BBIPAOOTKU «TEIJIOBON» U 3JIEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSDKEHHE U KaWUIPHBIE SBICHUSI B TPUPO/IE, DIIEKTPHUECKHUE SIBICHHUS B )KMBOH MPHPO/IE.

Xumusa: JUCKPETHOE CTPOEHHME BELIECTBA, CTPOEHHE AaTOMOB M MOJEKYJ, MOJb BEIIECTBa,
MOJISIpHAsl Macca, TOJydeHHe HaHOMaTepHaIoB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H
ra3oB, JKHJKUE KPUCTAILIbI, JIEKTPUUECKHE CBOMCTBA METAIOB, AIEKTPOIUTHYECKAs! AUCCOLUAIINS,
rajbBaHHKa, YJICKTPOHHAS! MUKPOCKOTIHISL.

TI'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHHe JBWKEHUN C UCIOJIb30BAaHHEM MEXAHHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTHYECKWE KOHCTPYKLUMHU (KPOHIUTEIH, perieTJaTsie
KOHCTPYKIIMH ), HCITOJIb30BAHNE 3aKOHOB COXPAaHEHHS MEXaHHUKH B TEXHUKE (THPOCKOI, BOJOMET
U T.JI.), JBUTaTelb BHYTPEHHETrO CrOpaHus, MapoBas TypOMHA, OBITOBOM XOJIOAMIIBHHUK,
KOHJIUITOHED, TEXHOJIOTUH
MOJIy4eHUs COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HAHOMAaTe-pHaJIOB, U HAHOTEXHOJOTHH,
DIIEKTPOCTATHYECKAsT 3allliTa, 3a3eMJICHHE OJCKTPONPHOOPOB, Ta30pa3psAHBIC  JTAMIIBL,
MOJIYIIPOBOTHUKOBBIE MPUOOPHI; ralbBaHUKA.

11 kaace
PA3JIEJI 4. 9JIEKTPO/IUHAMMUKA

Tema 4. MaraurHoe moJie



B3anmopeiicTBre MOCTOSHHBIX MarHUTOB W MPOBOJHUKOB ¢ TOKOM. MaruutHoe nosie. Bekrop
MarHUTHOM WHAYKUMU. [IpUHOMO Cyneprno3suuuy MarHUTHBIX TMOJed. JIMHMKM MarHuTHOU
WHIYKIIUH.

MarnuTHOe 110Jie MPOBOJAHKUKA ¢ TOKOM (IIPSIMOTO MPOBOJIHUKA, KATYIIKA U KPYrOBOTO BUTKA).
OmnbIT DpcTeaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna JlopeHia, e€ HanpaBiaeHUE U MOAYJb. [[BH>KeHUE 3apsiKEHHOM YacTHUIIbI B OJTHOPOJHOM
MarHuTHOM noje. Pabora cubl JlopeHna.

MaruuTHOe noJie B Beuiectse. DeppoMarHeTuku, napa- U IMaMardHeTUKH.

Texnuueckue ycmpoucmea U mMexHoJI02UYecKue npoyeccol. TPUMEHEHHE MOCTOSIHHBIX
MarHuTOB, JJICKTPOMAarHUTOB, TECTEP-MYJIbTUMETDP, SJEKTPOABUTATENb SKOOH, yCKOpUTEIH
AJIEMEHTApHBIX YaCTHII.

Jemoncmpayuu

KapTuHa TuHUN WHIYKIIAA MarHATHOTO TIOJIS TOJIOCOBOTO U MOIKOBO-00Pa3HOT0 TTOCTOSIHHBIX
MarHuTOB.

Kaptuna nuHMI MarHUTHOM MHIYKIUMU TOJIS JJTMHHOTO MPSIMOTO MTPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O IMPOBOIHMKA, KATYILIKU C TOKOM.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmronenue nBr>xeHus My4yKka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIUI AEHCTBUSA 3IEKTPOU3IMEPUTEIHHOTO MPUOOpPa MAarHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopmnsie padomot, npakmuxkym

HccnenoBanye MarHUTHOI'O IOJIS IIOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PaMKY C TOKOM.
N3mepenune cuiibl Amrepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIbI TOKA.

Ornpenenenre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. J1eKTPOMATrHUTHASA MHAYKIHS

SIBneHue sneKTpoMarHUTHOM HHAYKIMH. [loTox BekTopa MarHuTHOM uHAYKIMH. OJIC
WHAYKIHMH. 3aKOH 2IEKTpOMarHuTHOW nHAykuuu Papanes. Buxpesoe anexkrpuueckoe mose. Toku
dyxo.

O/1C nHAYKIMH B IPOBOAHUKE, IBHIKYILIEMCS B OZTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

WupyktuBHOCTh. Karymka MHIYKTMBHOCTH B LENM  IIOCTOSHHOTO TOKa. SIBieHue
camonHyKIuu. DJ[C caMOMHIYKIIHH.

OHeprus MarHUTHOTO TOJIS KaTYHIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIe.

Texnuueckue ycmpoucmea u mexHoai02uyecKue npoyeccvl: UHIYKIUOHHAs IT€Yb, COJICHOMI,
3aIATa OT JIEKTPU3ALUH TEJI IIPU ABUKEHUU B MArHUTHOM I0JIE€ 3EMIJIA.

Jemoncmpayuu

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITHH.

Hccnenosanue 3aBucumocty 3/1C MHAYKIUK OT CKOPOCTU U3MEHEHUSI MarHUTHOTO MOTOKA.
ITpaBuio Jlenna.

[Tanenne MaruuTa B aJJlOMHHHUEBO (MeIHOI) TpyOe.

SIBlieHNE CAaMOMHIYKIIUH.

Hccnenoanne 3aBucumoctd OJ[C caMOMHIYKIMU OT CKOPOCTHM M3MEHEHMsI CHIIBI TOKa
B LIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomut, npakmuxkym

1. UccnenoBanue sSBIECHUS dJEKTPOMAarHUTHOW HHIYKIUN.

2. Onpenenenyie HHAYKIMY BUXPEBOTO MarHUTHOTO TOJIS.



3. UccnenoBaHue sIBICHUS] CAMOMHIYKIIUH.
4. COopKa MOZAETH IEKTPOMAarHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJTEBAHUS 1 BOJIHBI
Tema 1. Mexannueckue KoJje0anus

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHMS.

I'apmonnueckue kosnebanusa. Kunemarnueckoe U AMHAMUYECKOE OIHUCAHME. DHEPreTHYecKoe
ONMCAaHHE (3aKOH COXpPAHEHMs] MEXaHUYECKOM BSHepruu). BpIBoj AMHAMHYECKOTO ONMCAHUS
rapMOHUYECKUX KOJe0aHUH U3 UX SHEPreTUUECKOro U KUHEMAaTHYeCKOIO OIUCAHHUS.

Amvmutyna u ¢aza kojeOaHui. CBsA3b aMIUIMTYABl KOJICOAHWNW MCXOJHOW BEITUYUHBI
C aMIUTMTYy1aMH KoJieOaHHH €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon um uyacrota konebGanuid. Ilepmon ManbIx CBOOOAHBIX KOJE€OaHUI MaTeMaTHYECKOIO
MmasTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAassTHUKA.

ITonarue o 3aryxaromux kojeOaHusX. BeiHyxneHHble koneOanus. Pe3onanc. PezonancHas
KpuBas. BiausiHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOil. ABTOKOIE0aHUs.

Texnuueckue ycmpoucmea U MmexHoI02UYecKue npoyeccvl: METPOHOM, Yachl, Kadeld,
MY3bIKaIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu

3anuch Kojae0aTenbHOro ABMKECHHUS.
HaOGnroneHue He3aBUCUMOCTH NEPHOA MaNbIX KOJIEOAHUH Ipy3a HA HUTH OT aMIUIUTY/IbI.
HccnenoBanue 3aTyXaromuXx KojaeOaHWid 1 3aBHCUMOCTH MIEpro/ia CBOOOIHBIX KOJIEOaHUH OT
COIIPOTHBIICHHUSL.
HccnenoBanne koneOaHW Tpy3a Ha MAaCCHBHOM MpPYXHHE C HENbl0 (OPMHUPOBAHUS
IpEeJCTaBICHUN 00 HIealIbHOW MOJIENIN PYKUHHOTO MasTHUKA.
3aKOH COXpaHEHUs SHEPruu MpH KoJaeOaHUsIX Tpy3a Ha IIPY->KUHE.
HccnenoBaHue BEIHYXICHHBIX KOJIEOAHUH.
Hab6monenue pezonanca.
Yuenuueckuit sxcnepumenm, nabopamopnwvie padbomut, npakmuxkym
N3mepenue nepuojia cBOOOIHBIX KOJI€0aHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.
W3yueHne 3aKOHOB JIBI)KEHUS Teja B X0Jie KoeOaHui Ha yIIpyroM MojBece.
W3ydeHre ABMKEHUS HUTSHOTO MasiTHUKA.
[TpeoOpa3oBaHue SHEPTHH B IPYKUHHOM MasiTHUKE.
Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOJIeOaHuUH.
HccnenoBanue BEIHYKICHHBIX KOJIEOAHUH.

Tema 2. D1eKTPOMATHUTHBIC KOJICOAHUS

Konebarenbubiii  koHTyp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KOJEOAHUS B MJI€AIbHOM
koneOatenbHOM KoHType. ®Dopmyna Tomcona. CBsi3b aMIUIMTYABI 3apsjia KOHJEHcaTopa
C aMIUIMTYJI0M CHJIBI TOKa B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHHs SHEPTUHU B UEaIbHOM K0JieOaTeTbHOM KOHTYpE.

3aryxaromue 3JeKTPOMarHuTHbIe KoeOaHus. BeIHYKIEeHHbIE JIEKTpOMarHuTHbIE KOJIeOaHHs..

[IepemeHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE U JEHCTBYIOIIEE 3HAUCHHUE
CHJIBI TOKA U HANPSHKEHUS NP pa3InyHON popMe 3aBUCUMOCTH NIEPEMEHHOT0 TOKA OT BPEMEHH.

CrHyconanbHbIN IEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyIlKa HHAYKTUBHOCTH B LIEMHU
CHUHYCOHJAJILHOT'O IIEPEMEHHOr0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HallpsyKEHUN.

Wneanpupiii  Tpancopmarop. [IpowsBoncTBo, mepemada u MOTpeOIEeHUE DIECKTPUISCKOM
DHEPIUH.

OKOJIOTUYECKHE PHUCKM TIPH TPOU3BOACTBE 3JIEKTpO3HEepruu. KynbTypa HCHOIB30BaHAA
IEKTPOSHEPTUHU B IIOBCEIHEBHOM JKU3HHU.

Texnuueckue ycmpoucmea u mexHonio2uiecKue npoyeccsl: JNEKTPUYECKUN 3BOHOK, TEHEPATOP
[IEPEMEHHOT0 TOKA, JINHUM DJIEKTpOIIepe1ay.



Hemoncmpayuu
CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.
3aBHUCHUMOCTb YaCTOTHI CBOOOIHBIX KOJI€OAaHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.
OcumsuiorpaMMbl 3JI€KTPOMArHUTHBIX KOJIEOaHHH.
['eHepaTop He3aTyXawIIUX JIEKTPOMAarHUTHBIX KOJeOaHUH.
Mogienb 371eKTpOMarHuTHOTO TeHepaTopa.
BrinyxaeHHble CHHYCOU1aIbHbIEe KOJIeOaHusl.
Pesucrop, karynika HHIYKTHBHOCTH U KOHJICHCATOP B IIETIM IIEPEMEHHOTO TOKA.
Pe3onanc mnpu mocienoBaTeIbHOM COEAMHEHUHM PE3UCTOpa, KATYIIKH WHIYKTHBHOCTU
U KOHJIEHCATOopa.
YCTpoHCTBO U IPUHITUIT ACHCTBUS TpaHChopMaTopa.
Mogenb TMHAN 3IEKTPOIIepeIadHn.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, npaKmuxKym
Nzydenue Tpanchopmaropa.
HccnenoBanne MEpPeMEHHOIO TOKAa 4Yepe3 IOCJIeI0BaTEIbHO COEAMHEHHBIE KOHIEHCATOD,
KaTyIIKy U PE3UCTOP.
Habmtoienue 3neKkTpoMarHuTHOTO Pe30HAaHCA.
HccnenoBanue paboThl MCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u JICEKTPOMArdHuTHBIC BOJIHBI

MexaHuueckre BOJIHBI, YCIOBUSL MX pacnpocTpaHeHus. llonepeuHble ¥ NpoaoibHbIE BOJIHBI.
[lepuon, cKOpOCTh pacmpocTpaHeHUs U AAMHAa BOJHbL. CBOICTBAa MEXaHMYECKMX BOJIH:
OTpaKeHHe, TIPeIOMIIEHUE, UHTePPEpEHIHS U AUDPAKITHSL.

3Byk. CkopocTh 3ByKa. [’ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymOBO€ 3arpsi3HEHNUE OKPYKAIOIIEH CPEIBI.

OJNEeKTPOMarHUTHbIE BOJIHBL. YCJOBUS W3Iy4eHHs DSJIEKTPOMArHUTHBIX BOJIH. B3anMmHas
OpHUEHTAIUs BEKTOPOB , , B 3JIEKTPOMAarHUTHOM BOJIHE.

CpolicTBa  DJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXEHHE,  IPEIOMIIEHUE,  IOJSIPU3ALHNS,
uHTepdepeHus 1 1udpaKius.

[Ikana 35eKTpOMarHuTHBIX BOJIH. [IpMMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIMIIBI paIHOCBA3U U TENEBUACHUS. Paguonokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHUE OKPYXKAIOIIEH CPEIbI.

Texuuueckue ycmpoucmea u npakmuieckoe npumeHenue. My3blKalbHble HHCTPYMEHTHI, pajap,
panuoNpUEMHUK, TeNeBU30p, aHTeHHa, TesnedoH, CBU-meub, ynpTpa3BykoBas IHAarHOCTUKA
B TEXHUKE U MEJUIIMHE.

Jemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOI0TBHBIX BOJH.
Kounebmomieecs: Ten0 Kak HCTOYHUK 3BYKA.
3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUI.
Habmionenue oTpaxeHus U NpeIOMICHHSI MEXaHUYECKUX BOJIH.
Habmoenue nnrepdepeHny u AMPpakiuu MEXaHU4eCKUX BOJIH.
AKYCTHYECKHI1 pe30HaHC.
CBoiicTBa ynbpTpa3ByKa U €ro IPUMEHEHUE.
HabmioneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTY/A0H U 4acTOTOM KojeOaHH.
HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHHE, MOISpU3alus,
mudpakius, tHTepEpeHIHs.
O6HapyxeHrue HHPPaKPACHOTO U YIbTPa(PHOIETOBOTO U3TYUCHHM.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomut, npakmuxym
N3yuenue napameTpoB 3ByKOBOM BOJIHBI.
N3ydeHne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.



Tema 4. OnTuKa

IIpssMonMHENHOE pacIpoCTpaHEHUE CBeTa B ogHOpoAHOU cpepe. Jlyd cBera. ToudeuHsblit
HCTOYHHK CBETA.

OtpaxxeHue cBera. 3aKOHBI OTpakeHHUsS cBera. [locTpoeHne M300paKeHUI B IUIOCKOM 3epKajie.
Cdepuyeckue 3epkaina.

[penomnenue cBeta. 3aKOHBI MPEITOMIICHUS cBeTa. AOCOJIOTHBIM TOKa3aTeNlb IMPETOMIICHHUS.
OTHOCUTENBHBIM NTOKa3aTelb npesomieHus. [IocToSHCTBO YacTOThI CBETA M COOTHOLIEHHUE JJIUH
BOJIH IIPY IIEPEX0/I€ MOHOXPOMATHYECKOIO CBETA YEPE3 IPAaHUILy pa3/ieiia IByX ONITUYECKUX CPELl.

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

[lonHoe BHyTpeHHee oTpaxenue. [IpenenbHblil yroi HOJHOIO BHYTPEHHETO OTPAKEHHUS.

Cobuparoiue 1 paccenBaromye JUH3bl. ToHKas JinH3a. POKYCHOE PACCTOSHUE U ONTHYECKAS
CUJIa TOHKOM JIMH3BI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHUSA TOHKOM cepruyeckoil TUH3BI OT €&
FE€OMETPUM U OTHOCUTENILHOTO IOKA3aTels IPEIOMIICHUS.

®dopmysia TOHKOH JMH3bL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

XoJ Jiyya, MPOIIEALIETO JHMH3Y IO/ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTUYECKOM OCH.
[TocTpoenne n3o00paxeHuil TOUKH U OTpe3Ka MPSMON B COOMPAIOIIMX U PACCEUBAOIINX JIMH3aX U UX
CHCTEMaX.

OnTuueckue nmpubopsl. Paspemarornias ciocoOHOCTh. ['11a3 Kak onTuyeckas cucreMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

Bonnosas ontuka. MUnrepdepenius cera. KorepeHTHbIE HCTOYHUKU. Y CIIOBHUS HAOIIOACHUS
MaKCHMYMOB U MUHUMYMOB B UHT€P(EPEHIIMOHHON KaPTUHE OT JIByX KOI€pEHTHBIX HCTOUHUKOB.
[Tpumeps! KJIacCUYECKUX HHTEPPEPEHIIUNOHHBIX CXEM.

Hudpaxus cera. J[udpakunonnas pemérka. YcioBue HaOIIOACHUS TIaBHBIX MaKCUMYMOB
IPU MaJeHUH MOHOXPOMATHYECKOIr0 CBETa Ha TU(PAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

Texnuueckue ycmpoucmea U mMexHolo2UYecKue npoyeccovl: OYKW, JIyna, IEepUCKOIL,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN arnmapar, IPOCBETIECHUE ONTUKH, BOJJOKOHHAs ONTHKA,
T paKIuOHHAS PEIIETKA.

Jemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

HaG:roeHue noHOro BHyTpeHHEro OTpaXkeHust. Mojienb CBeTOBOIA.
HccnenoBanue xo/1a CBETOBBIX IYYKOB Y€pPE3 IJIOCKOMAPAIIENIbHYIO IUIACTUHY U [IPU3MY.
HccnenoBanue cBOWCTB N300paKEHUN B JIMH3AX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habumronenre n1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu caera.

N3ydenne AuppaKkIMOHHON PEIIETKH.

HaGnronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6nronenue aucnepcun cBera.

Habmronenue noisipuzanuu cBeTa.

[TprMeHeHre NoaIPOUI0B ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomut, npakmuxym

W3mepenue nokaszarens NpeJoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHHS OT BeIlecTBa (Ha MpUMepe XKHUIKHUX
JIUH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIHH3.

[Tonryuenue n300pakeHUs B CUCTEME U3 MJIOCKOTO 3€pKaJia U JIMH3BI.

[Tony4yenue n3o00paxkeHus: B CUCTEME U3 JBYX JIUH3.

KoHncTpyrnpoBaHue TeIecKOMMYEeCKUX CHCTEM.

Habmonenue nudpaxiyu, HHTEpPEepeHINN 1 MOJIIpU3alUU CBETA.



W3y4eHne noasspu3anuy CBETa, OTPaXKEHHOTIO OT MOBEPXHOCTU JUAJICKTPHKA.
W3yuenne nHTep(EpEeHINH JTa3epHOT0 U3ITyYEHHS Ha ABYX IIEISX.

HaGnronenue nucnepcum.

HaOmonenue u uccinenoBanue AU(PakuOHHOTO CHEKTpAa.

M3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3ydeHHs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHON PEIETKY.

PA3JIEJI 6. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJILHOCTH

I'panunpl MpUMEHMMOCTH Kilaccuyeckoil MexaHuku. I[locTynmaTel crenuanbHON TeOpHH
OTHOCHUTEJIbHOCTH.
[IpoctpancTBeHHO-BpeMeHHOM nHTepBal. [IpeobpazoBanus JlopeHia. Y cinoBre MpUUUHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILIEHUE JTTUHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ PHEPTrUel U UMITYILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHs OKOSI.
Texuuueckue ycmpouicmea U mMexHONo2UYecKue npoyeccyl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPHUTENH 3apsHDKCHHBIX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmnsie padomot, npakmuxkym
OnpeneneHne UMIyIbCa W SHEPTUU PEIATHBUCTCKUX dYacTull (Mo ¢ororpadusiM TpPEKOB
3apsSKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

PA3JEJI 7. KBAHTOBAS ®U3UKA
Tema 1. Kopnycky./isipH0-BOJIHOBOI# 1yajJn3m

PaBHOBecHOE TeruioBOe M3iIydeHHe (M3JIydeHHe abCOIOTHO YEPHOTrOo Tela). 3aKOH CMEIICHUS
Buna. ['unioresa I1nanka o xBaHTax.

@OTOHBI. DHEPTHs U UMITYJIBC OTOHA.

®oroaddext. OnbiTel A. I'. CroneroBa. 3akoHbl GoTrodddekra. YpaBHeHHe DUHIITEHHA IS
dororddekra. «Kpacnas rpanuna» pororpdexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JaBJICHUE CBETA Ha a0COJIIOTHO IMOTJIOLIAIOLIYI0 U a0COIIOTHO
oTpaxaroiyto nosepxHocts). OnbiTsl 1. H. JIeOenena.

BonHoBble cBoiicTBa yacTuil. Bonusl e bpoitns. [{nuna Bonusl ae bpoiins u pazmeps! obnactu
JoKalu3aluMu  ABWXKyIiecs wactuubl. KopnyckymnsipHo-BonHOBOM  ayanusM. Judpakuus
AJIEKTPOHOB HA KPUCTAJUIAX.

Crneunduka n3mepenuit B Mukpomupe. CooTHoleHus HeonpenenéHuocteit ['eiizendepra.

Texnuueckue ycmpoucmea u mexHor02udeckue npoyeccvl: CIEKTPOMETpP, (OTOIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/I.

Jemoncmpayuu

®oTor(PeKT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTUHOM.
HccnenoBanue 3ak0HOB BHeIIHEro Gpotoadexra.
HccnenoBaHue 3aBUCUMOCTH COITPOTHBIIEHHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.
Cseroauog.
Conneunas Oarapes.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomut, npakmuxym
Hccnenosanue poropesucropa.
N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccieaoBanus Gpotorddexra.
HccnenoBaHue 3aBUCMMOCTH CHIIbI TOKA YepE3 CBETOINO/ OT HaIPSHKEHHUS.

Tema 2. dusnka atoma

OmnbITH IO MCCIIeI0OBaHUIO CTpOoeHUs aTroma. [lnanerapnas monens atoma Pesepdopra.

[Toctynater bopa. M3nydenne u nmoriomieHrne GOTOHOB IPH NEPEXOE aTOMa C OJTHOTO YPOBHS
SHEPrUM HA JPYTOM.

Buner cnektpoB. CriekTp ypoBHEW SHEPIUM aToMa BOJOPO/A.



CnoHTaHHOE ¥ BBIHYXJEHHOE U3J1y4yeHHE cBeTa. Jlazep.
Texnuueckue  ycmpoucmea U MeXHOIO2UYeCKUe npoyeccovl:  CIEKTPAIbHBIA  aHaJIU3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.
Jemoncmpayuu
Mopuenb onbiTa Pezepdopaa.
Habuntonenne nuHeHyaThIX CIIEKTPOB.
YCTpoilcTBO U AeiicTBUE CUETYMKA HOHU3UPYIOIIUX YaCTHUII.
Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YECHHUS.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, npaKmuxkym
HabGnronenue nuneiyaToro crexkTpa.
HccnenoBanue crnekTpa pa3pekeHHOT0 aTOMapHOro BOJOPOJa U U3MEpPEHHUE MOCTOSHHON
Pun6epra.

Tema 3. ®uU3uKa ATOMHOI0 SI/IPA M 3JIEMEHTAPHBIX YaCTHUIL

Hyxknonnas monens sanapa I'elizen6epra—NUlBanenko. 3apszn siipa. MaccoBoe 4HcloO spa.
N3oTtomsl.

PaguoaktuBHOCT. AJjb(a-pacnan. DIEKTPOHHBIM M MO3UTPOHHBIM Oera-pacman. [amma-
U3JIy4CHHUE.

3aKOH paJMOaKTUBHOIO pacnana. PanguoaktuBHble wu30TONBI B Inpupoae. CBolicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BiusHue palMOaKTUBHOCTH HA KUBBIE OpraHn3Mbl. EcTeCTBEHHBIN
¢oH uznydenus. Jlozumerpusi.

DHeprust CBS3M HYKIIOHOB B sizipe. SnepHbie cuitbl. JleekT Macchl spa.

Snepuble peakuuu. Jlenenue u cuntes saep. SAnepusle peakropsl. [Ipodiaemsl ynpapiasieMoro
TEPMOSIEPHOIO CUHTE3a. DKOJIOTUYECKUE aCIIeKThl Pa3BUTHUS SACPHON SHEPTrEeTHKU.

MeTobl perucTpalvy U UCCIIEJOBAHUS SJIEMEHTAPHBIX YaCTHULL.

@yH/IaMEHTANIBHBIE B3aUMOAEUCTBUA. bapuoHbl, Me30HBI U jenToHbl. lIpencraBienue
o CrannaptHoi mojenu. KBapk-TIitooHHast MOJENb aJpOHOB.

®dusuka 3a npenenamu CtannapTHod Mojenu. TéMHast MaTepust U TEMHasi YHEPTHSL.

EnuHcTBO (m3nyeckoit KapTHHBI MUpA.

Texnuueckue ycmporcmea u mexHoaio2udyecKue npoyeccovl: IO3UMETp, Kamepa BuibcoHa,
SJEpHBIA  PEaKkTop, TEPMOSIEPHBbIM peakTop, aromMHas Oom0a, MAarHUTHO-PE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnwvie padbomut, npakmuxkym

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOJIb30BAaHUEM J03UMETPA.
N3yuenune nornomenus 6eTa-4acTUIl ATFOMUHUEM.

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKHU

Oranel pa3BUTHSA acTpoHOMHUHU. lIpuKiagHOE M MHPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMH.
[TprMeHUMOCTb 3aKOHOB (PU3UKHU I 0OBICHEHUS PUPOJIbI KOCMUYECKUX OOBEKTOB.

Mertoapl  acTpoHOMHYECKHX  HccienoBaHuil. COBpEMEHHBIE  ONTHUYECKHE  TEJIECKOIIBI,
paJlnoTeNecKOIbl, BHeaTMOC(hepHas acCTpOHOMHUSL.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, ApKue 3BE31bI, IUTAHETHI, X BUIAUMOE JBHKEHHE.

Conneunas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounuk sneprun ComnHia U 3BE37.

3BE3/1bI, NX OCHOBHBIE XAPAKTEPUCTHUKU. J(Marpamma «CHEKTPAIBbHBINA KJIACC — CBETUMOCTB.
3BE3/1bI TIIaBHOM NIOCIIEN0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY JUIs 3BE3]] INIaBHOU
IIOCIIEI0OBATENBHOCTH. BHYTpeHHEe CTpoeHue 3BE3N. CoBpeMEHHBIE TPENCTABICHUS O
IIPOUCXOXkAECHNN U 3Botoluy CoslHIA U 3BE31. DTalbl XKU3HU 3BE3 L.

Mneunsiii [Iyte — nHama [Nanmaktuka. [lonoxenne n nrxenne ConHna B I'anaktuke. Tunsl
rajaktuk. Paguoranaktuku U kBazapbl. UEpHbIE ABIPEI B sIpax TajaKTHK.



Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06ma. PazOeranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOiieMbl aCTPOHOMUM.

Yuenuueckue naonrooenun:
HaGmronenus 3BE3qHOr0 HEOa HEBOOPYKEHHBIM TJIa30M C UCIOJIB30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUN Ui ONpeeNieHus] MOJO0KeHUsT HeOeCHbIX OOBEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHbIE c03Be3/1usi CEeBEpHOro MOTYIIAPUS U IPKUE 3BE3JIBI.
Hab6nronenus B Teneckorn JIyHbI, TUIAHET, TYMAaHHOCTEH W 3BE3AHBIX CKOTUICHHH.

®U3NYECKHUN TPAKTUKYM

Crioco0b1 m3MepeHus: (U3NYECKUX BEIWYHH C UCIOJIB30BAHUEM AHAJIOTOBBIX M HU(POBBIX
U3MEPUTENIBHBIX ~ NPUOOPOB M KOMIIBIOTEPHBIX  JATYMKOBBIX  CHUCTEM.  AOCOJIIOTHBIE
Y OTHOCUTENIbHBIE TIOTPEIIHOCTH HW3MEpeHud ¢usmueckux BenuyuH. OIeHKa TpaHuUIl
MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHHH, WCCIICIOBAHWA 3aBHUCHMOCTEH (DU3MYECKHX BEIIMYUH,
IPOBEPKA MPEAJOKEHHBIX TUMNOTEe3 (BBIOOp M3 paboOT, ONMUCAHHBIX B TEMAaTHMUYECKUX pazfeliax
«Y4YeHNUECKUI SKCIIEPUMEHT, 1a00paTOpHbIE PaObOThI, IPAKTUKYM).

OBOBIIAIOIIEE TIOBTOPEHUE

O06o0061eHre U cucTeMaTu3alus CoAep KaHusl pas3aenoB Kypca «MexaHnuka», «MonekymspHas
buznKa W TepMOAMHAMHKA», «lekTpoauHamukay, «Konebanuss u BONHBDY, «OCHOBBI
CIEIHMAIbHON TEOpUU OTHOCUTENBbHOCTHY, «KBaHTOBas (u3nka», «INEMEHTbl aCTPOHOMHUHU U
acTpOU3HKIY.

Ponb ¢usuku 1 acTpoOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHUECKOH, COIIMAbHON U ATHYECKOMN
cdepax IesTeNTbHOCTH YeJI0BEKa; POJIb M MECTO (DM3MKH M ACTPOHOMHH B COBPEMEHHOMN HAy4IHOU
KapTHHE  MHpa; 3HAUE€HHE  ONHUCATENbHOHM, CHUCTeMaTH3UpyolleH, OObICHUTEIbHON
Y IIPOTHOCTHYECKON (QYHKIUI pU3NYecKoi Teopuu; poiib (PU3NUecKoil Teopu B GOpMUPOBAHUN
npecTaBiIeHnuit 0 (PU3NUECKON KapTHHE MUpPa, MECTO (PM3UYECKOM KapTHHBI MHUpa B 00LIEM psAay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOJIE.

MEXITPEIMETHBIE CBA3HU

N3yuenne Kypca ¢buzukn yri1yOaEHHOTO YPOBHS B 11 KJacce
OCYIIIECTBIISIETCS C YUETOM COJEPKATENIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKU,
O6uosIornu, XMMHMHY, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle noHAmMUA, CEAZAHHBIE C U3YYEHUEM MEMO006 HAYYHO20 NO3HAHUA:
SBJICHME, HayyHbId (akT, TUMo-te3a, (U3nMUeckas BeIWYMHA, 3aKOH, TeopHs, HaOJIro/eHHe,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npubopsl, nudposas 1adopaTopusl.

Mamemamuxka: Peuienue cucteMbl ypaBHeHHH. TpuroHomerpuueckve (GyHKIUU: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC; OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIAECTBO. BEKTOphl M HX
MPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3BonHbIE 37eMEHTapHBIX (DYHKLIHH.
[Tpu3Haku o100 TPEYTOJIbHUKOB, ONpeeIeHNe TIOMAAN TUIOCKUX GUryp u 00bEMa Tell.

buonozusa: >nexTpuyeckue SBICHUS B KUBOW MPHUpOJE, KojeOaTeNnbHbIE JIBHKEHUS B KUBOU
IPUPOJIE, DSKOJIOTMYECKHE PUCKH TIpU IPOU3BOJACTBE DJIEKTPOIHEPTUH, HIIEKTPOMATHUTHOE
3arpsi3HEHUE OKpYKaoIled cpenbl, YIbTPa3BYKOBas IWAarHOCTUKA B MEIULIMHE, ONTHYECKUE
ABJICHUS B )KMBOW IIPUPOJIE.

Xumusa: cTpoeHHEe aTOMOB M MOJIEKYJI, KpUCTaNIMYecKasi CTPYKTypa TBEPIBIX TeJl, MEXaHU3MBbI
00pa30BaHUs KPUCTAIUTMYECKON PEIIETKHU, CIIEKTPAJIbHBIN aHaIN3.

T'eozpaghua: MarHuTHBIE TONIOCa 3€MJIM, 3aJIeKU MAarHUTHBIX Py, (oTochEMKa 3eMHOI
MOBEPXHOCTH, ceiicmorpad.



Texnonozua: NPUMEHEHUE IOCTOSHHBIX MAarHUTOB, AJIEKTPOMATHUTOB, AJIEKTPOJBHUIATEIb
SlkoOu, reHepaTOp MEPEMEHHOTO TOKA, HWHAYKIMOHHAs TIe4yb, JHHUM OdJIEKTponepeaady,
JNIeKTPOABUTATENb, pajap, paauONpUEMHHUK, TEIEeBU30p, aHTeHHa, Ttenedon, CBY-meus,
yIbTpa3ByKOBasl JMarHOCTHKa B TEXHUKE, IPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,

CoJHeyHasl OaTapesi, CIIyTHUKOBbIE IIPUEMHMKH, sJIEPHAs SHEPI€TUKA U HKOJIOTMYECKUE aCTIEKThI
€€ pa3BUTHS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (170 u)?
TemaTuueckuii 0JI0K, OcHoBHOE OcHOBHBIE BUJBI
TeMa cofiep KaHue AeATEeJbHOCTH y4alIuXcs
PA3JEJ 1. HAYUHBIA METO/ IO3HAHUS IIPUPOJIBI (6 u)

Hayunslit meton ®dusnka — (yHJaMEHTalbHas HayKa O IpUpoje. | YdyacThe B AUCKYCCHUU O POJIH (PU3NYECKON TeOpuu

IIO3HaHUs IPUPOBI Hayunslii MeTO MO3HAHUS U METOABI B (hopMHpOBaHUM NpeACTaBIEHUN O (PU3HUECKON KapTHHE

(6 ) uccleIoBaHusl (PU3NYECKUX SBICHUH. MHpa, MecTe (PU3NUeCKOr KapTUHBI MUpa B O0ILIEM psay
DKCIepUMEHT U T€OpUs B IPOLIECCE MO3HAHUS COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN
npupojsl. HabmoneHue u skcrepuMeHT 0 NPUPOJE.
B (husmKe. CpaBHeHue U3MepeHuil (U3NYECKUX BEJIMYUH MTPH IIOMOILN
CrniocoObl u3MepeHus U3NIECKUX BETUUYNH aHAJIOTOBBIX U LHU(POBBIX U3MEPUTENBHBIX TPUOOPOB.
(anasioroBbie U TU(PPOBBIE U3MEPUTETHLHBIE OcBoenue crmoco00B OIEHKH MOTPEITHOCTEN U3MEPEHUN.
pUOOPHI, KOMITBIOTEPHBIE JATYMKOBEIE OcBoeHne OCHOBHBIX MPHUEMOB paboTHI ¢ U(POBOIA
CUCTEMBI). naboparopueit o pusnke

[NorpenHocty U3MepeHUH PU3NIECKUX BEITUYUH
(abcooTHas M OTHOCUTENIbHAS ).
MopenupoBanue (hU3NYECKHUX SIBICHUN

U TIPOLECCOB (MaTepuaibHas TOUKa,

a0COJIIOTHO TBEPOE TEJI0, UeaTbHas KUIKOCTD,

2 [Ipu pa3paboTKe paboyeil mporpaMMbl B TeMaTHYECKOM MJIAHUPOBAHUH AOJDKHBI 6bITh YYTEHbI BO3MOXHOCTH HCIO0JIb30BaHHS 3JIEKTPOHHBIX (IUPPOBHIX) 06pa30BaTeNbHbBIX PECYPCOB,
SIBJISTIOLIMXCS YI4e6HO-METOAUYECKUMU MaTepralaMH (MyJbTUMeAUHHbIE IPOTPAMMBbI, 3JIEKTPOHHbIE YIe6HUKH U 33JaYHUKH, 3J1eKTPOHHbIE GUOIHMOTEKH, BAPTYa/IbHbIe J1aGOopaTOpHH,
WI'POBBIE IPOTPaMMBbl, KOJIJIEKLIMH LU POBBIX 06pa30BaTebHbIX PECYPCOB), PeaIU3YIOIUX JUAaKTUYecKHe Bo3MoxkHOCTH UKT, coseprkaHie KOTOPBIX COOTBETCTBYET 3aKOHOJATEbCTBY
006 06pa30BaHUHU.



TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

uJeanbHBIN ra3, ToueuHbli 3apsn). ['unoresa.
DU3NYECKUI 3aKOH, TPAHUIIBI €T0
MIPUMEHUMOCTU. PU3nUYecKast TEOpusi.

Poab u mecTo pusuku B hopMHpoOBaHUH
COBPEMEHHOM HAYYHOW KapTHHBI MUPA,

B MPAKTUYECKOH JEATEIbHOCTH JIFOJEH

PA3JIEJ 2. MEXAHUKA (35 4)

Kunemartuka

(10 )

Mexanunyeckoe aBuxeHue. OTHOCUTEIBHOCTh
MEXaHUYECKOro ABWkeHud. Cucrema oTcuéra.
[Ipsimast u 0OpaTHast 3a7a41 MEXaHUKH.
Panunyc-BexkTop MarepuanbHON TOUKH, €T0
MPOEKIIUU HA OCU CUCTEMBbI KOOPIMHAT.
Tpaexropus.

[Tepemernienue, CKOPOCTh (CPEeIHSISI CKOPOCTb,
MTHOBEHHAs1 CKOPOCTh) U YCKOPEHHUE
MAaTepHAIbHON TOYKH, UX TPOCKIIMU HA OCU
cucteMbl koopauHaT. CloKeHue rnepeMenieHui
U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
NPAMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH
MaTepHaIbHON TOUYKH OT BPEMEHH U UX
rpaduKu.

[IpoBeneHne KOCBEHHBIX M3MEPEHUN MTHOBEHHOM CKOPOCTH
Y YCKOPEHHsI Teja, IPOBEJECHUE HCCIIEN0BAaHUS
3aBUCHUMOCTEN MKy (PU3NUECKMMH BETMYMHAMHU U OTBITOB
10 ITPOBEPKE MPENTIOKEHHON TMIIOTE3bI IPU U3yUYEHUN
PaBHOYCKOPEHHOT'O IPSIMOJIMHEWHOTO IBUKEHUS, IBHIKEHUS
TeJa, OPOIIEHHOT0 TOPU30HTANIBHO, IBUKEHUS Tela 110
OKPY’KHOCTH C TIOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO.
Permenne pacu€THbIX 3a/1a4 C SIBHO 33/1aHHOM U HESBHO
3aJJaHHOUN (PH3UUECKON MOJIENBIO C UCTIOH30BAHUEM
OCHOBHBIX 3aKOHOB U (hOPMYJT KHHEMATHUKH.

Perienrie kauecTBEHHBIX 33/1a4, TPEOYIOIINX IPUMEHEHHUS
3HAHMH 110 KUHEMATHKE.




TemaTudeckuii 0JI0K, OcHoBHoe OcHOBHBIE BUIBI
TeMa cojiepKaHue AeATeJIbHOCTH y4alIuXcs
CBobosHOe nasienue. Y CKoOpeHne CBOOOTHOTO OObsicHEHNE OCHOBHBIX IPUHILUIIOB JIEHCTBUS TEXHUYECKUX
nagenus. [[Buxkenue tena, OpomeHHOro Mo YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIIECCOB, TAKUX KaK:
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CIUIOMETP, ABM)KEHHUE CHAPSJIOB, LIETIHbIE, IECTEpEHYAThIE
CKOPOCTH U YCKOPEHUSI MaTepUalbHON TOYKU OT | U PeMEHHBIE Mepeiadl, CKOPOCTHBIE TU(THI.
BPEMEHH U UX TpaQUKH. Omnpenenenue ycaoBuil IPUMEHUMOCTH MOJIeeH
Kpuonuneiinoe nuxenue. [IBuxxeHne (hu3MYECKUX TET U MPOIIECCOB (ABJICHUH): MaTepHalIbHAS
MaTepUaIbHOM TOUKH 10 OKPYKHOCTH. YTJIOBasi | TOYKA, paBHO-YCKOPEHHOE JBUKEHHE, CBOOOIHOE NaICHHE.
Y JJUHENHas: CKOPOCTb. Brinmonnenue yueOHbIX 3aJaHUI HAa aHAIN3 MEXaHUYECKHIX
[Tepuon u yacTora oOpaiieHus. MIPOIIECCOB (SIBJICHUI) C UCIIOIH30BAHUEM OCHOBHBIX
LlenTpocTpeMuTenbsHOE (HOpMabHOE), IIOJIO’KEHUH M 3aKOHOB KMHEMATHUKH: OTHOCUTEIBHOCTh
KacaTelbHOE (TaHMC€HIIMAIbHOE) U TIOJTHOE MEXaHUUYECKOTO JIBMKEHUS, POPMYJIbl KHHEMATHUKH
YCKOPEHHUE MATEPUAIBHON TOUKU PaBHOYCKOPEHHOTO JABIMKEHUsI, peoOpa3oBanus ["anunes
JUISL CKOPOCTH U TIEPEMEIICHHUS.
Ucnons3oBanue IT-TexHonoruii npu padore
C IONIOJTHUTENbHBIMU UCTOYHUKAMU MH(OpPMAIIUU 110 TEME,
UX KPUTUYECKUI aHAJIN3 U OLIEHKA JOCTOBEPHOCTH
Jnnamuka [Tepssiii 3akoH HetoToHAa. MHEpLManbHbIE [IpoBenenne KOCBEHHBIX U3MEPEHU PABHOICHCTBYIOIIEH

(10 9)

cUCTeMbI OTCUETA. [IpMHIIMIT OTHOCUTENBHOCTH
lNanmnes. HennepuumanbHble CHCTEMBI OTCUETA
(ompenenenue, IpUMEpHI).

CWII ¥ KO PUITUEHTA TPEHHSI CKOTBKEHHUSI, TPOBEICHUE
HCCTIEOBAHMS 3aBUCUMOCTEH (PM3MUECKUX BEIMUUH
Y OMBITOB 10 TPOBEPKE




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

Macca tena. Cuia. IlpuHnun cynepno3unuu
CHIL

Bropoii 3akoH HeroToHa 17151 MaTepralbHON
touku. Tpetuit 3axkoH HproToHa 115t
MaTepUaIbHbIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHUS.
OKBUBAJIEHTHOCTh I'PABUTALIMOHHOW U MHEPTHOU
MAaccChl.

Cuna 1sxecTd. 3aBUCUMOCTD YCKOPEHUS
CBOOO/IHOTO Na/IEHUS OT BBICOTHI HAJl
MOBEPXHOCTBIO TUIAHETHI M OT reorpapuueckoi
HIUPOTHI. J{BUkeHue HEOECHBIX Tel U UX
ciyTHUKOB. 3akoHbI Keruiepa. [lepBas
KOCMHUYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec
Tena, IBUKYIIErocs C YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbJKEHUS ¥ CUJIa TPEHUS TIOKOA.
Koadduuuent tpenns. Cuia conpoTUBICHUS
MIpH IBUYKEHUH Teja B )KUIKOCTH WM rase, e€
3aBHUCHUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO
JIBUKEHHUSL.

Hasnenune. I'mapocratnueckoe nasnenue. Cuia
Apxumena

MIPEIJIOKEHHON TMIOTE3bI IPY U3YUYEHUU JBHXKEHUS OpycKa
10 HAaKJIOHHOM TUIOCKOCTH, ABUKEHUSI CHCTEMBI CBSI3aHHBIX
Ten, neopmanuu Ted.

Pemenne pacuéTHbIX 3a7a4 ¢ IBHO 33/1aHHOM M HEIBHO
3aJIaHHOW (PU3UIECKON MOJICIBIO C HCIIOIh30BAaHUEM
OCHOBHBIX 3aKOHOB ¥ ()OPMYJI KHHEMATHKHU U IUHAMUKH.
Pemiennie kauecTBEHHBIX 3aja4, TPEOYIOMIUX PUMEHEHHS
3HAHUHU 110 KUHEMATHKE U JUHAMUKCE.

OObscHeHHE OCHOBHBIX MPUHIIUIIOB JIEHCTBUS TEXHUYECKUX
YCTPOfICTB N TCXHOJIOTHYCCKUX MMPOUCCCOB, TAKUX KaK:
MOJIIUITHAKY, IBM)KEHUE UCKYCCTBEHHBIX CITYTHUKOB.
Omnpenenenue ycaoBuil IPUMEHUMOCTH MOJIeeH
(bU3MYECKUX TeT U MPOIIECCOB (SIBJICHUN): MHEPIIUATbHAS
cUCTeMa OTcuéTa, MaTepralibHas TOUKa, aOCOIIOTHO
ynpyras aedpopmarusi.

Brimmosnnenune y‘~I€6HBIX 3a)1aH1/1171 Ha aHaJIN3 MECXaHNYCCKUX
MPOIECCOB (SIBJICHHI) C UCTIOTB30BAHUEM OCHOBHBIX
MOJOKEHUH 1 3aKOHOB AWHAMHKU: TpU




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

3akoHa Hpl0TOHA, MPUHIMI OTHOCUTENBHOCTH [ anues,
3aKOH BCEMUPHOTO TATOTEHUS.

PaGora B rpynmax npu o0CykIeHUU BO-IIPO-COB
MEXIPEIMETHOIO XapakTepa (Halpumep, 1o TemMe
«/IBmkeHme B pU-poOIe»)




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

Craruka TBEpAOTO TEa
(59)

AbcomotHo TBEpoe Teino. [ToctynarensHoe
U BpallaTelbHOE JBH)KEHUE TBEPIOrO Tela.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCHus.

IIneuo cunbl. CnokeHue Cuil, NPUIOKEHHBIX
K TBEpromy Teny. LleHTp TskecTu Tena.
YcnoBus paBHOBeCUS TBEPAOIO TEA.
YcroliunBoe, HeycToiunBoe, 0e3pa3aIniyHoe
paBHOBECHE

[IpoBeneHue uccie0BaHus yCI0BUI PaBHOBECUS TBEPAOTO
TEJa, UMEIOUIETO OCh BPAILEHUS; KOHCTPYHPOBAHHE
KPOHIITEMHOB M pacy€T CWJI YIPYIOCTH; U3yUYECHHE
YCTOMYMBOCTH TBEPIOrO TeJa, UMEIOLIETO IUIOIAIb OOPBI.
Pemenue pacu€THpIxX 3a/1a4 ¢ IBHO 3aJJaHHOW W HESIBHO
3aJaHHOH (PU3HUECKON MOJIEIIBIO C HCII0JIb30BaHHEM
OCHOBHBIX 3aKOHOB U ()OPMYJI CTATHUKH.

Perienune kauecTBeHHBIX 33124, TPEOYIOLIMX IPUMEHEHUS
3HaHUU 10 CTAaTHKE.

OOBsicHEHHE OCHOBHBIX IPUHIIUIIOB AEHCTBHS TEXHUYECKUX
YCTPOMCTB, TAKMX KaK: KPOHIITENH, CTPOUTEIBHBIN KPaH,
peleryaTbie KOHCTPYKIIUH.

Omnpenenenue ycaoBuil IPUMEHUMOCTH MOJIeeH
(u3nYecKux Tei: abCOIMIOTHO TBEPIOE TEIO.

BoinonHenue yueOHBIX 3aJJaHUI HAa aHAIN3 MEXaHUYECKHUX
IPOIIECCOB (SIBJIEHUI) C UCTIOIb30BAHUEM OCHOBHBIX
ITOJIO’KEHUI Y 3aKOHOB CTATHKU: YCIIOBUSI PABHOBECHS
TBEPIOIO Tesa

3aKOHBI COXPAHEHUS
B MexaHuke (10 1)

NMnynbc MaTepruaabHON TOUYKH, CHCTEMBI
MaTepHaIbHBIX TOYEK. LIEHTp Macc cucTemsl
MaTepHaIbHBIX TOYEK. Teopema 0 ABUKEHUN
LIEHTpa Macc.

I/IMHy.]'II)C CUJIBI 1 U'BMCHCHUE UMITYJIbCa TEJIa.

3aKOH COXpaHEHMsI UMITYJIbCA.
PeaxTnBHOE ABMKEHIE.

MoOMEHT uMITyJIbca MAaTEPUAIILHON TOUYKHU.
IIpencraBneHne 0 COXpaHEHUU MOMEHTa
HMITYJIbCA B IEHTPAJIBHBIX IOJISX.

Pabota cuibl Ha MajloM U HA KOHEUHOM

[IpoBeneHne KOCBEHHBIX M3MEPEHUI UMITYJIbCA TENIA,
KMHETUYECKON M MOTEHIIMAIbHON YHEPTUHU TeNa;
MIPOBECHHUE OIBITOB IO MPOBEPKE MPEIIOKEHHOMU TUTTOTE3bI
MIPU U3YYEHUU PABHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JIBYKEHUS M B3aNMOECHCTBUS TEI.

Pemienne pacu€THbIX 3a7a4 C IBHO 33JaHHOUN 1 HESIBHO
3aTaHHON (PU3UYECKON MOJIETBIO C HCTIOIBE30BaHHEM
OCHOBHBIX 3aKOHOB ¥ ()OPMYIT MEXaHUKHU.

Pemenne kauecTBEHHBIX 3a/1a4, TPEOYIOIINX MPUMEHECHHS
3HAHUM IT0 MEXaHHUKE.

OOBbsicCHEeHNE OCHOBHBIX IMPUHIUIIOB JICHCTBHS




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

nepemenieHnn. I'paguueckoe npeacraBieHne
paboTHI CHITHI.

MoO1HOCTb CHIIBI.

Kunernueckast sHEprus MarepuagbHON TOUKH.
Teopema 06 M3MEeHEHNH KHHETHYECKOW YHEPTUU
MaTepuaibHON TOUKH.

[loTeHumanpHble U HEMOTEHUUAIIBHBIE CHUIIBI.
[TorenumaneHas sHeprus. [loreHnnanpHas
SHEPTUs YIpyro AepOopMUPOBAHHON MPYKUHBI.
[ToTreHumanpHas SHEPrUs TeIa B OJHOPOIHOM
rpaBUTalMOHHOM MoJje. [loreHnnanbHas sHeprus
TeJa B TPaBUTALIMOHHOM I10JIE OJHOPOJHOTO IIapa
(BHYTpH M BHe 11apa). Bropas kocmuyeckas
CKOPOCTb.

TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUUECKHUX
IPOIIECCOB, TAKUX KaK: ABUKCHHE PaKeT, BOJOMET,
KOnEp, NPYKUHHBIN MMUCTOJIET, TUPOCKOI, PUTYPHOE
KaTaHWE Ha KOHbKaXx.

OmnpeneneHue ycaoBUM MPUMEHUMOCTH MOJIEIEH
(bU3UYECKUX TEJ U MPOIECCOB (SABJICHUM): aOCOTIOTHO
yIpyroe u abCOJOTHO HEYNPYroe CTOIKHOBEHHUS.
BrimonHenue y4eOHbIX 3aJaHI Ha aHAIM3 MEXaHUIESCKHIX
IPOIIECCOB

Tperbst KOCMUYECKast CKOPOCTb.

CBs3b pabOTHI HEMOTEHIMATIBHBIX CHII

C UI3MEHEHUEM MEXAHUYECKON SHEPTrUU CUCTEMBI
Tel. 3aKOH COXPAaHEHUS] MEXaHUYECKON YHEPIHH.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHeHue bepHymm U1 UACATBHON KUAKOCTH
KAaK CIJICZICTBHE 3aKOHA COXPaHCHMUS
MEXaHUYECKON SHEPTUn

(sIBJIEHMI) C MCTIONBH30BAaHUEM 3aKOHOB COXPaHEHHUS

B MEXAaHMKE: 3aKOHBI COXPaHEHMSI UMITYJIbCA

1 MEXaHUYECKOM 3HEpruu, CBs3b pabOThl CHIIbI

C U3MEHEHUEM MEXaHUYECKON PHEPIUH Tea.
Ucnons3zoBanne | T-TexHOMOTHI TIpH paboTe

C JIOTIOJIHUTENIbHBIMU HCTOYHUKAMH HH(POPMAIIUU 110 TEME,
UX KPUTHUYECKHUI aHAJIN3 U OLEHKA I0CTOBEPHOCTH




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

PA3JEJI 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMMKA (49 4)

OCHOBBI MOJIEKYJISIPHO-
-KHHETHYECKOH Teopun
(15 4)

OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
kunetnyeckoit Teopun (MKT), ux onbiTHOE
obocuoBanue. Jluddysus. bpoyHosckoe
JBUKEHUE. XapaKTep ABUKEHUS

Y B3aUMOJICHCTBUS YacTHI] BeniecTBa. Moenun
CTPOEHHUS ra30B, KUJKOCTEN U TBEPABIX Tl

1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MoJieneil. Macca u pa3mepbl MOJIEKYIT
(atomoB). KonnuectBo BemectBa. [loctosiHHas
ABorazpo.

TemoBoe paBHoBecue. TemmnepaTypa U ClIOCOOBI
e€ usMmepenus. lllkana remneparyp Llenbcus.
Mogens nneansHoro raza B MKT: yactunel raza
JBUKYTCS] XAOTUYECKU U HE B3aUMOJCHCTBYIOT
ApYT € IpyroM.

['a30BbIe 3akOHBI. YpaBHEHHE Menaeneepa—
Kunaneiipona. A6comtoTHas

[IpoBenenue n3mMepeHnii mapaMeTpoB rasa, IpoBEICHUE
UCCIIeIOBaHUH 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH

Y OIIBITOB I10 MPOBEPKE MPEITI0KEHHON FMIOTE3bI IPU
U3YYEHUU YCTaHOBJICHUS TEIUIOBOTO PAaBHOBECHS

Y U30IIPOLIECCOB B ras3ax.

Pemenne pacu€THBIX 3aa4 ¢ IBHO 3a/1aHHON U HEABHO
3aJIaHHON (PU3UYECKON MOJICIBIO C HCIIOIh30BAaHHEM
OCHOBHBIX 3aKOHOB U ()OPMYJI MOJIEKYJISIPHOM (pU3HUKH.
Pemenne kauecTBEHHBIX 3aj1a4, TPEOYIOMUX TPUMEHEHUS
3HaHUI 110 MOJIEKYJISIpHOI (pu3HKe.

OObsicHEHNE OCHOBHBIX MPUHIUIIOB IEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, TAKUX KaK:
TEPMOMETP, OAPOMETP, MOTYyUEHHE HAHOMATEPUAIIOB.




TemaTudeckuii 0JI0K, OcHoBHoe OcHOBHBIE BUIBI
Tema co/iep:kaHue AeSATeTbHOCTH YYalIuXCcsl
TeMreparypa (ikaia temneparyp KenpBuHa). Omnpenenenue ycaoBuil IPUMEHUMOCTH MOJIeJIeH
3akon Jlanerona. M3ompoiieccsl B uaeaibHOM (hu3HYECKUX TET U MPOIIECCOB (SIBJICHUI): MOJIeNIeH Ta3a,
rase C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA. KHUAKOCTU U TBEPAOTO (KPUCTAIIIMYECKOr0) Tena,
I'paduueckoe npecTaBiIeHHE N30MPOLIECCOB! UJICAJILHOTO ra3a.
M30TepMa, U30X0pa, n306apa. Boinonnenue y4eOHbIX 3aJaHUI Ha aHATHU3 TETLIOBBIX
CBsI3b MEXy JABIICHUEM U CPEIHEH IPOIIECCOB (SIBJICHUI) C UCTIOIB30BAHUEM OCHOBHBIX
KHUHETUYECKOM SHEPTUeil MoCTyNnaTeabHOr0 nonokeHnit MKT 1 3aKOHOB MOJIEKYISIpHOUN (PU3UKH: CBSI3b
TEIUIOBOTO ABFKEHHSI MOJIEKYJT HJICAJIbHOTO Ta3a | JaBJICHUS HIICAIHOTO T'a3a CO CPEAHEH KHHETHUECKON
(ocnoBHOe ypaBHenue MKT uneanbHoro rasa). SHEpPrUeil TerI0BOro IBMKEHHS U KOHIIEHTpaLlue ero
CBs13b a0CONIOTHON TEMIIEpaTyphl MOJIEKYJI, CBSA3b TEMIIEPATYpPhI BEILIECTBA CO CPEAHEN
TEPMOIMHAMHUYECKOW CHCTEMBI CO CpeIHEel KHHETHYECKON HEeprueil TeroBoro ABMKEHHsI €ro YacTHIL,
KHHETHYECKOW YHEPTUEH IMOCTYIaTEeIhbHOTO CBSI3b JaBIICHHSI UJICATLHOTO Ta3a C KOHIEHTpaIen
TEIUIOBOTO JABM)KEHUS €€ 4acTHIL MOJIEKYJ U €ro TeMIepaTypoH, ypaBHeHrne MeHeneeBa—
Knaneiipona
TepmoanHaMuKa. Tepmonnnamuueckas (T]]) cucrema. 3ananue N3mepenue yaenbHoM TEIIOEMKOCTH BEILIECTBA,

TenoBble MaIMHBI
(20 4)

BHEIIHUX ycioBul uisd T/ cucremsl. Brentnue
u BHyTpeHHUE napamerpsl. [Tapamerpsr T/]
CUCTEMBI KaK CpeJHUE 3HAYEHUs BEJINYUH,
ONMMCBIBAIOLIUX €€ HA MUKPOCKOITMYECKOM
YPOBHE.

IPOBEJICHUE UCCIIEIOBAHNH 3aBUCHMOCTEH (PU3MUECKIX
BCJIMYMH 1 OIIBITOB 11O ITPOBEPKE HpC)IJ'IO)KeHHOI\/JI THUIIOTE3bI
NIPY U3YYEHHH TIPOIECCOB TEIJIO0OOMEHA U aInabaTHOTO
npo-

ecca.

Hynesoe Hauano TepMOAMHAMUKU.

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




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

Camonpoun3BoJIbHAs peslaKcanus

TJI cucteMsl K TENJIOBOMY PaBHOBE-

CHIO.

Mopeinb nieanpHOro ra3a B TEPMOJINHAMUKE —
cucTeMa ypaBHeHUI: ypaBHeHune Knaneiipona—
MeHieneeBa 1 BEIpAKEHUE U1 BHYTPEHHEN
SHEPTrUuu. Y CI0BUS IPUMEHUMOCTH 3TOU
MOJEJIN: HU3Kasi KOHLUEHTpALs YacTHII,
BBICOKHE TeMIlepaTypbl. Beipakenue 1is
BHYTPEHHEHN YHEPTUU OJTHOATOMHOTO
UJI€aIbHOrO rasa.

KBasucrarnueckue u HECTaTU4ECKUE IIPOLIECCHI.
DnemMeHTapHas padoTa B TEPMOJAMHAMUKE.
Boruncnenue paboTsl 1o rpaguky npoiiecca Ha
pV-nuarpamme.

Termonepenayda kak croco0d U3MEHEHUS
BHyTpeHHel sHepruu T]l cuctemsl 6e3
coBepiieHus padotel. KonBekusi,
TEILIONPOBOJHOCTb, U3JIyYCHHE.

KomnuecTBo TemnoTel. TennoéMKOCTs Tena.

VYnenpHas u MOJIApHasa TEINIOEMKOCTH BEIIIECTBRA.

VY nenbHas TEmoTa CropaHus Tormaa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEILIONEepeaye.
[TonsTre 06 anrabaTHOM TpoIecce.

IIepBblit 3aKOH TepMOAMHAMUKH. BHYTpeHH A
sHeprus. KonmuectBo

3a/laHHON (PU3NUECKON MOJIEbIO C UCIIOIb30BAaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYII MOJICKYIISIPHON (DU3HKH

Y TEPMOJMHAMUKU. PenieHne kaueCTBEHHbIX 3a/a4,
TPeOYIOMUX MPUMEHEHHUS 3HAHUH 110 MOJIEKYJISIPHOU
(bu3MKe ¥ TePMOTUHAMUKE.

OO0bsicHeHHe OCHOBHBIX TPUHITUIIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, TAKUX KaK:
XOJIOAWIBHUK, KOHIUIMOHED, AU3EIbHbIN

U KapOropaTOpHBIA JBUTATENH, TapoBast TypOuHa,
IIOJIY4EHUE CBEPXHU3KHUX TEMIIEPATYp, YTUIU3ALM
«TEIJIOBBIX» OTXOJIOB C UCIIOJIB30BAHUEM TEILIIOBOTO
Hacoca, yTUian3alus OMoOpraHMYecKoro TOIINBA s
BBIPA0OTKH «TETIOBOI U DIEKTPUUECKON YJHEPTUH.
BrinonHenue yueOHBIX 3a/JaHU HAa aHAJU3 TETIJIOBBIX
IPOIIECCOB (SIBJIEHUI) C UCTIOIb30BAHUEM OCHOBHBIX
nosioxxeHnit MKT 1 3ak0HOB MOJIEKYJISIPHON (PU3UKH U
TEPMOJIUHAMUKU: NEPBBIN 3aKOH TEPMOJANHAMUKH, 3aKOH
COXpAHEHHUsI DHEPTHH B TEIUIOBBIX MPOLECCaX.
Ucnons3oBanue IT-TexHonoruii npu padore

C IONIOJTHUTENbHBIMU HCTOYHUKAMU WH(OpPMAIIUH 110 TEME,
UX KPUTUYECKUW aHAJIU3 U OLIEHKA JIOCTOBEPHOCTH.

TEIUIOTHI U paboTa KaK Mepbl U3MEHEHUS
BHYTpeHHEH sHepruu TJI cucteMsl.

Ananus u OLICHKAa HOCJIGI[CTBPIIZ HCITIOJIB30BaHUS TCIIJIOBBIX
JIBUTATEJICN W TEIJIOBOTO 3arpS3HEHUST OKPYKAIOIIEH Cpeibl




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

BTopoii 3ak0H TepMOJIMHAMUKY 1J1s1
PaBHOBECHBIX MPOLIECCOB: Yepe3 3aJaHHOE
paBHOBecHOE cocTostHME T/ cucTeMbl IpOXoauT
€JIMHCTBCHHAs agnadaTa. AOCONIOTHAS
TeMIeparypa.

Brtopoii 3ak0H TepMOIUHAMUKY IS
HEPaBHOBECHBIX MPOIECCOB: HEBO3MOKHO
nepeaaTh TeIIOTy OT 00Jee XO0I0IHOTO Tela

K OoJiee HarpeToMy 0e3 KOMITeH AN
(Knaysuyc). Heo6patumocTb npupoIHbIX
MIPOIIECCOB.

[Tpunine!r geiictBus TermnoBbix mamuH. KIT/I.
MakcumansHoe 3Hauenue KII1/I. [ukn Kapho.
OKOJIOTUYECKHE aCIEKThI HCITOJIb-

30BaHUS TCIIOBBIX JBUTATEIICH.

TennoBoe 3arpsi3HEHUE OKPYKAKOLIEH CpeIbl

C TMO3UIIMIA FKOJIOTHYECKOl 0€3011acHOCTH; IPEICTaBICHUIA
0 palMoOHaJIbHOM IPHUPOIONOIB30BaHUH (B IIpoLiEcce
MOJIFOTOBKU COOOIIIEHUH, BBIITOJIHEHUHN TPYIIIIOBBIX

IIPOEKTOB)

ArperaTHble COCTOSIHHS
BenlecTBa. Pa3oBEIe
nepexosl (14 )

[TapoobpazoBanue u koHaeHcanus. Vcnapenue
¥ KUNeHne. Y aelibHas TeIioTa
napooOpazoBaHMUsL.

Habmronenne cBOWCTB HACBIIIIEHHBIX TAPOB, IPOBEACHUE
KOCBEHHBIX U3MEpEeHUI a0COIIOTHOMN BIIAKHOCTH BO3/TyXa,




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

HaceplmieHHble 1 HEHACBIIEHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH

Y JaBJICHUS HACBIILIEHHOIO 11apa OT
TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa
HACBIIIEHHOT 0 Mapa. 3aBUCUMOCTh TEMIIEPaTyphbl
KHUIIEHUS OT JABJICHUSI B )KUIKOCTH.
BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTb.

Tsépnoe teno. Kpucrammnueckue u amopHbie
Tena. AHU30TPOIHS CBOMCTB KPUCTAJLIOB.
[InaBneHne u KpucTaM3anus. Y JenbHas
TertoTa miasiieHus. Cyoaumarus.
Hedopmaruu TBEpaOTO Tena. Pactskenue

u cxatue. Casur. Moayine FOnra. [Ipenen
yInpyrux aedopmaruii.

TennoBoe paciimpeHne KUAKOCTeNH U TBEPIBIX
TeN, 00bEMHOE U JIMHEIHOEe. AHTapMOHHU3M
TEIUIOBBIX KOJeOaHU 4acTHUI] BEIIEeCTBa KaK
IIPUYMHA TETUIOBOTO pacIIupeHUs Tel (Ha
KauyeCTBEHHOM YpPOBHE).

ITpeoOpa3oBanue sHEprun B (Ha30BBIX
IepexoIax.

YpaBHeHHE TEIIOBOro OaaHca.
[ToBepxHOCcTHOE HaTshkeHue. Koadgduument
MIOBEPXHOCTHOTO HaTshKeHUs. KannisapHele
siByieHUs1. J[aBIeHre 1ol HICKPUBJIEHHOU
IIOBEPXHOCTBIO )KUIKOCTH

K03((pUIMEHTA TOBEPXHOCTHOIO HAaTsKeHUsI, Moaysst FOHra.
Pemenue pacy€THbIxX 3a/1a4 ¢ IBHO 3aJJaHHOW U HESIBHO
3aJaHHOH (PU3MUECKON MOJIEIIBIO C HCII0JIb30BaHHEM
OCHOBHBIX 3aKOHOB U ()OPMYII MOJICKYJISIPHON (DU3HKH

Y TEPMOJMHAMHUKH.

Pemenue kauecTBEHHBIX 3aja4, TPEOYIOIUX TPUMEHEHUS
3HaHUH 110 MOJIEKYJIIPHON (U3UKE U TEPMOJIUHAMHUKE.
OObsicCHEHNE OCHOBHBIX IPUHLUIIOB CTPOCHUS KUAKUX
KPHUCTAJIJIOB, IIOJy4E€HUSI COBPEMEHHBIX MaTepUaJIOB.
Omnpenenenue ycaoBUil IPUMEHUMOCTH MOJIEIEH
(u3NYeCKUX Tel U MpoLeccoB (sIBIEHUI): MoJienel rasa,
KHUJKOCTU U TBEPJAOTO (KPUCTAIIIMYECKOI0) Tea,
UJCAIBHOIO rasa.

BrinonHenue yueOHBIX 3a/JaHU HAa aHAJU3 TETIJIOBBIX
IPOIIECCOB (SIBJIEHUI) C UCTIOIb30BAHUEM OCHOBHBIX
nosioxkeHnit MKT 1 3aKk0HOB MOJIEKYJISIPHON (PU3UKH

Y TEPMOJIMHAMUKH: CBSI3b JAABJICHUS UACAIBHOTO rasa

C KOHIIEHTpaluen MOJIEKYJI U €r0 TEMIIEpaTypoil, ypaBHEHHE
MenpaeneeBa—KnaneiipoHa, nepBblil 3aK0H
TEPMOJIMHAMUKH.

Pabora B rpynmnax npu o0cy>kaeHUN BOIIPOCOB
MEXMPEIMETHOTO XapakTepa (Halpumep, 1o TemMe
«TennooOMeH B KUBOM TPUPOJIEH)

PA3JIEJI 4. DJIEKTPOINHAMMKA (54 4)




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

DIJIEKTPUYECKOE TIOJIE
(24 4)

DnekTpu3anus Tel U €€ MpOosIBICHUS.
Dnektpuueckuii 3apsia. [[Ba Bunia
3NeKTpUUecKux 3apsaaoB. [I[poBoaHMKY,
JUAJICKTPUKHU U TIOJTYIIPOBOTHUKH.
DneMEeHTapHBbIN 3JEKTPUYECKUM 3apsia. 3aKOH
COXPAHEHUS JIEKTPUUECKOT0 3apsaa.
BzaumoneiictBue 3apanoB. ToueuHbie 3apsiJibl.
3akon Kynona.

Onekrpuueckoe nose. Ero aeiictBue Ha
BJIEKTPUYECKUE 3apS/bI.

Hanpsisk€HHOCTB 3JIEKTPUUECKOTO MOJIS.
[TpoOuebIit 3apsa. JIuauu HaNPsH>KEHHOCTH
ANEKTPUYECKOTO NoJist. OTHOPOJHOE
BJIEKTPUYECKOE TTOJIE.

[ToTeHManbHOCTh 3JIEKTPOCTATUIECKOTO TOJIA.
Pa3nocTh MOTEHIIMATIOB ¥ HATIPSIKEHHE.
[loTenuunanpHas sHEprUs 3apsiaa

B 3JIEKTpocTaTuYecKoM noJie. [lorenmman
3leKTpocTaTuueckoro nojs. Cs3b
HaMpsHKEHHOCTH TIOJISL M PA3HOCTH TTOTCHITHAIIOB
JUTSL DJIEKTPOCTATUYECKOTO TOJIS (Kak
OJTHOPOJIHOTO, TaK U HEOHOPOIHOTO).
[IpuHUUMI Cyneprno3UIuu JIEKTPUUECKUX MOIEH.

[IpoBeneHue KOCBEHHBIX U3MEPEHUI U OIBITOB MO MTPOBEPKE
Hp@I[JIO)KGHHOfI THUIIOTE3bI IIPU U3YUCHUU BSaHMOHGﬁCTBHH
3apsHKEHHBIX T, 3apsaa KOHIeHcaTopa,
II0CJIE0BATEIBHOIO COEIMHEHUS KOH/IEHCATOPOB.

Pemenne pacuéTHbIX 3a7a4 ¢ IBHO 33/1aHHOM M HEIBHO
3aJIaHHON (PU3UIECKON MOJICIBIO C CIIOIh30BAaHHEM
OCHOBHBIX 3aKOHOB U ()OPMYJI 3JEKTPOCTATHKHU.

Pemenne kauecTBEHHBIX 3aja4, TPEOYIOLIUX IPUMEHEHUS
3HAHUN MO JEKTPOCTATHKE.

OO0BsACHEHHE OCHOBHBIX IMPHUHIIUIIOB IICI>'ICTBI/I$I TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, TAKUX KaK:
AEKTPOCKOI, FIEKTPOMETP, JIEKTPOCTaTHUECKAs 3allINTa,
3a3eMJICHHE HIIEKTPOIPUOOPOB, KOHACHCATOPHI, TEHEPaTOp
Ban ne ['paada.

Omnpenenenue ycaoBUil IPUMEHUMOCTH MOJIETIEH
(U3MYECKUX TEJI: TOYEUHBIH 3aps]l, OJHOPOIHOE
INEKTPUYECKOE TOJIE.

Brmomnaenne y‘~I€6HBIX SaI[aHI/Iﬁ Ha aHAJIN3 3JICKTPUYICCKUX
IIPOLIECCOB




TemaTudeckuii 0JI0K, OcHoBHoe OcHOBHBIE BUIBI
TeMa coJep:KaHue AeSITeILHOCTH YYAIIMXCS
[Tone Toueunoro 3apsana. Ilosie paBHOMEPHO (ssBIEHUI) C UCTIOJI30BAaHUEM OCHOBHBIX MOJIOKEHUI
3apsbxeHHOH cdepsl. [lone paBHOMEpHO Y 3aKOHOB 3JIEKTPOJAMHAMMUKHU: 3aKOH COXPaHEHUs
3apsHKEHHOTO TI0 00bEéMy mapa. [Tome 3JIEKTPUYECKOTO 3apsia, 3akoH KynoHa, mOTeHIIUaTbHOCTh
PaBHOMEPHO 3apsHKEHHONW OECKOHEUHOM 3JEKTPOCTATUYECKOTO MO, IPUHIIUI CYNEPIO3ULIUN
IJI0CKOCTH. KapThHb! TMHUN HANPSHKEHHOCTH JJIEKTPUYECKUX TIOJIEH.
3TUX MOJEH U 3KBUIOTEHIUATIBHBIX Ucnonb3oBanue IT-TexHonoruii npu padore
MMOBEPXHOCTEH. C JIOTIOJTHUTEJIbHBIMA UCTOYHUKAMU HH(OpPMAIIUHU TIO TEME,
[IpoBOHMKH B 31€KTPOCTATUUECKOM IOJIE. UX KPUTUYECKUI aHAIU3 U OLIEHKA TOCTOBEPHOCTH
VYcnoBue paBHOBECHS 3apsAI0B.
JIMBIIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.
JlusnexTpudeckasi IPOHUIIAEMOCTh BEIIECTBA.
Konnencarop. DnekTpo€MKOCTh KOHAEHCATopa.
DIEKTPOEMKOCTb TUIOCKOTO KOHJIEHCATOPA.
[TapannenbHOE COeIMHEHNE KOHIEHCATOPOB.
[TocnenoBarenbHOE COCTMHEHNE
KOHJIEHCATOPOB.
DHeprus 3apsHKeHHOT0 KOHJIEHCATOpA.
JIBrKeHue 3apsyKeHHON YacTHUIIbI B OAHOPOJAHOM
AIEKTPUIECKOM TI0JIe
[TocTosiHHBII Cuna toka. [IocTosSIHHBIN TOK. [IpoBenenune npsIMbIX U3MEPEHUI CHIIBI TOKA U HATIPSKEHUS,

JIIEKTPUIECKUH TOK
(24 q)

VYcnoBus cynecTBOBaHUS OCTOSIHHOTO
ANEKTPUYECKOro Toka. McTounuku Toka.
Hanpsioxenne U u DJIC E.

3akon OMa JyIsl ydacTKa Lenu.

DNEKTPUUECKOE CONIPOTUBIIEHHE. 3aBUCUMOCTh
COIPOTHBIIEHUS OJTHOPOIHOTO MPOBOJIHUKA OT
€ro JJIMHBI U TUIOIIAIU TIONIEPEYHOr0 CEUEHUS.
VY aenbHOE CONPOTUBIICHNE BEIIECTBRA.
ITocnenoBarenbHOE, apauIEIbHOE, CMEILIAHHOE

KOCBEHHBIX U3MEPEHU yAeNIbHOro conportuienus, 3C
Y BHYTPEHHETO COMPOTUBIICHUSI UCTOYHUKA TOKA,
MIPOBEJICHUE MCCIEAOBAHNN 3aBUCUMOCTEH (PU3NUeCKIX
BEJIMYMH U OMBITOB MO MPOBEPKE MPETI0KEHHON THITOTE3BI
MPU U3YYEHUU LEINEN MOCTOSTHHOTO TOKA.

Perenue pacy€THbIX 3a/1a4 € SIBHO 33JJaHHOM M HESIBHO
3a7aHHON (PH3UYECKON MOJIENBIO C UCTIONIF30BAHUEM
OCHOBHBIX 3aKOHOB 1 ()OPMYJI IIOCTOSTHHOTO TOKA.




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

COCAMHCHUC ITPOBOJHU-
KOB.

Pacu€t pa3BeTBIEHHBIX AIEKTPUUECKUX IETICH.
[TpaBwmia Kupxroda.

PaGora snekrpuyeckoro Toka. 3akoH Jxoymias—
Jlenna.

MomHOCTh 37eKTpuYecKoro Toka. Temnoas
MOIIIHOCTb, BbIIEJIsIEMasi Ha PE3UCTOPE.

O/1C 1 BHyTpeHHEE CONPOTUBIIEHUE NCTOYHHUKA
ToKa. 3akoH OMa /17151 TOJTHOM (3aMKHYTOM)
NEKTPUYECKON Lienu. MOIIHOCTh UCTOYHMKA
Toka. KopoTkoe 3aMbIkaHue.

Konznencarop B ienu nocTosIHHOTO TOKa

Pemennie kauecTBEHHBIX 3aja4, TPEOYIOMIUX PUMEHEHHS
3HAHUW U 3aKOHOB NTOCTOSIHHOT'O TOKA.

OOBbsicHEeHHe OCHOBHBIX IPUHITUIIOB ACUCTBUS TEXHUYECKIX
YCTPOKMCTB, TAKUX KaK: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
CUETYUK DIJIEKTPUYECKON IHEPTHH.

Brinonnenue yueOHBIX 3a/JaHAN HA aHATU3 AJICKTPUUYCCKUX
MPOIIECCOB (SIBJICHHI) C UCTIOIB30BAHUEM OCHOBHBIX
TOJIOKEHUN Y 3aKOHOB JIEKTPOAMHAMUKH: 3aKOHBI OMa 1715
ydacTKa LENU U I 3aMKHYTOW JIEKTPUYECKON LIETH, 3aKOH
Hxoyns—IJlenua.

PaGora B rpynmax npu 00CyKI€HUU BOTIPOCOB
MEXIIPEAMETHOTO XapakTepa (Harmpumep, 1o Teme
«DIEeKTpUYECKUE SBIICHUS B IPUPOIEC))

Toxu B pa3nmuyHbIX
cpenax (6 9)

OnexTpuueckas MpOBOAUMOCTD PA3INYHBIX
BELIECTB. DJIEKTPOHHAS TPOBOAMMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJIJIOB OT TEMIIEPaTypHl.
CBepXxnpoBOAUMOCTb.

[IpoBeneHne KOCBEHHBIX U3MEPEHUN U UCCIIEOBAHUN
3aBUCHUMOCTEN Mex 1y PU3NUECKUMU BETMUNHAMH [IPH
HU3Y4YEHUH IIPOLECCOB IIPOTEKAHMS DJIEKTPUUECKOT O TOKA
B METAJUIAX, DJIEKTPOJIUTAX U MOJIYIIPOBOJAHUKAX.




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

DJIEKTpUYECKUI TOK B BakyyMe. CBOMCTBa
AJIEKTPOHHBIX MYYKOB.

[TonynpoBonuuku. COOCTBEHHAs U IPUMECHAS
IIPOBOAMMOCTH HOJIYIIPOBOAHUKOB. CBOMCTBA
p—~n-nepexoaa. IlonynpoBoIHUKOBBIE
pUOOPBHI.

DIEeKTPUYECKHUI TOK B 3JIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS AUCCOLUAIIMS. DIIEKTPOJIU3.
3akonsl Dapazes A FIEKTPOJIU3a.
DneKTpuYecKuil TOK B razax. CaMoCTOATENbHBIN
Y HECaMOCTOSITENIbHBIN pa3psj. PaznuyHblie TUIIBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [lnazma

Pemenue pacuéTHBIX 3a7a4 ¢ IBHO 3aJIaHHON M HESIBHO
3a/laHHON (PU3UYECKON MOJIEBIO C HCIIOIh30BAaHHEM
3aKOHOMEPHOCTEH IMOCTOSIHHOT'O TOKA B Pa3jIMYHBIX Cpejiax.
Pemenne kauecTBEHHBIX 337124, TPEOYIOMUX MPUMEHEHHS
3aKOHOMEPHOCTEH IMOCTOSIHHOT'O TOKA B Pa3jIMYHBIX Cpejax.
OOBsicHEHHE OCHOBHBIX MPUHIIUIIOB JICHCTBUS
TEXHUYCCKUX YCTPOUCTB, TAKUX KaK: ra3opa3psiaHbie
JIaMIIBI, 3JICKTPOHHO-IIy4eBas TpyoOKa,
HOJIYIIPOBOTHUKOBBIC MPUOOPHI: U0/, TPAH3UCTOP,
dboToanoa, CBETOaNO/; TalbBaHUKa, paUHHPOBAHUE
MeJY, BBITIJIaBKA aTFOMUHUS, SIEKTPOHHAS MHUKPOCKOTIHUS

®V3NYECKHUN TPAKTAKYM (16 4)

Pu3nYeCKU IPAKTUKYM

(16 u)

CrniocoObl n3MepeHus U3NYECKUX BETUUNH

C MCTIOJTb30BAaHUEM aHAJIOTOBBIX M MU(POBBIX
M3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
ATYUKOBBIX cUCTEM. AOCOIIOTHEIE

Y OTHOCHUTENbHBIE MOIPEIIHOCTH U3MEPEHUI
¢duznvecknx BenuunH. OneHKa rpaHuI]
IIOIPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX U3MEPEHUN (HU3UUECKUX BETUUHH.
Hamnpumep: yckopenusi cBOOOHOTO TaeHUS, paOOThI CHITBI,
yAeIbHON TEMI0EMKOCTH, MOy FOHra, yaenbHoro
COTIPOTHUBIICHUS MaTepuaia MpoBOA-HHUKA, 3apsiaa
OJIHOBAJIEHTHOI'O MOHA U T. II.

[IpoBenenue uccneq0BaHNN 3aBUCUMOCTEN MEKTY
(u3nuecKkuMu BennurHaMu. Hampumep: 3aBUCIMOCTH
rnepuoaa

IIpoBeneHNE KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAaHUH 3aBUCUMOCTEH (PU3NUECKHUX
BCJIMYHMH, TPOBCPKA MPCAJIOKCHHBIX TUIIOTE3
(BBIOOD M3 PabOT, ONMMMCAHHBIX B TEMATHUYECKUX

oOpaleHnss KOHUYECKOT0 MasTHUKA OT €ro MapaMeTpoB;
3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE
U pEe3MHOBOM 00paslie, OT UX JedopMaluu; UCCIeI0BaHUE
IpolLiecca OCThIBaHMSI BEIIECTBA; 3aBUCHMOCTH TOJIE3HON




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

paznenax «Y4eHHYSCKHU IKCIIEPUMEHT,
nabopaTopHbIC pabOThI, TPAKTUKYM)

MOIIIHOCTHA UCTOYHHUKA TOKA OT CHJIbI TOKA; CHATHE BOJIbT-
aMIIEpPHOI XapakTEepUCTUKU AUO0Ja U T. II.

[IpoBeneHue ONBITOB IO IPOBEPKE MPENTIOKEHHBIX THIIOTES.
Hamnpumep: runoressl 0 npsiMoi MpONOpLUHAOHAIBHOU
3aBUCUMOCTH MEKY JAJIBHOCTBIO NIOJIETA U HAYaJIBHON
CKOPOCTBIO T€JIa; O HE3aBUCUMOCTH BPEMEHHU JBUIKCHUS
Opycka 0 HaKJIOHHOM IJIOCKOCTH Ha 33/1aHHOE PACCTOSTHUE
OT €ro Macchl; IPOBEPKA 3aKOHOB JJIs1 U30IIPOLIECCOB B rase
UT. I

Cobnroenue npasui1 6€30IaCHOTO TPYyAa IPU MPOBEICHIH
IIPAKTUKyMa

Pe3eps (10 u)

11 KJIACC (170 1)

TemaTu4veckuii 0J10K,
TeMa

OcHoBHoOE
coJep:KaHue

OcHOBHBIE BUABI
AeSITeIbHOCTH YYAIMXCH

PA3JIEJI 4. DJIEKTPOANHAMMKA (27 4)

MaruurtHoe noJe
(14 4)

B3anMozeiicTBre TOCTOSTHHBIX MarHUTOB

Y MIPOBOJIHUKOB C TOKOM. MarHuTHoOe moJe.
Bekrop MarautHOM uHAYKUMH. [TpruHIMT
CyNEPNO3UIIMU MAarHUTHBIX oJed. JInnun

[IpoBeneHne KOCBEHHBIX H3MEPEHUN CUIIBI AMITEpa,
MIPOBEACHUE UCCIIEIOBAHUS 3aBUCUMOCTEN MEXKIY
(bu3NYeCKUMHU BEJIMYMHAMU U OTIBITOB I10 IIPOBEPKE
MIPEIJIOKEHHOMN TUIIOTE3bI IIPU U3YUYECHUH IEHCTBUS




TemaTudeckuii 0JI0K, OcHoBHoe OcHOBHBIE BUIBI
TeMa cojiepKaHue AeATeJIbHOCTH y4alIuXcs

MarHMTHON MHIYKLUH. IIOCTOSIHHOT'O MarHUTa Ha PaMKy ¢ TOKOM, B3aUMOJCHCTBHS

MarauTtHoe 1nosje NpoBOJHUKA C TOKOM IIPOBOJHUKA C MArHUTHBIM IIOJIEM.

(mpssMOroO MPOBOJHMKA, KaTYIIKH U KPYTOBOT'O Omnpenenenne ycaoBuil IPUMEHUMOCTU MOJIENH

BUTKa). OnbIT Dpcrena. OJIHOPOJTHOI'O MarHUTHOT'O OJIA.

Cuna Amnepa, €€ HanpaBJICHUE U MOAYJIb. Omnpenenenne HanpaBJIeHU UHAYKIUNA MarHUTHOTO I1OJISt

Cuna JlopeHnua, e€ HanpaBiieHUE U MOAYJIb. IIPOBOJIHMKA C TOKOM, CUJIbl AMriepa u cuisl JIopeHna.

JIBM>KeHHE 3apsSKEHHON 4acTULbl B ONHOPOJHOM | Pemenue pacu€THBIX 3aa4 ¢ IBHO 3aJaHHOM U HEABHO

MarHuTHoM noJje. Pabota cunsl Jlopenua. 3aJaHHOHN (PU3HUECKON MOJEIBIO C HCIIOJIb30BaHHEM

MarauTtHoe 1ose B BELECTBE. OCHOBHBIX 3aKOHOB U ()OpMYJI IO TeMe «MarHuTHOE MOJIe».

deppoMarHeTuky, rnapa- u JuaMarHeTUKU Pemenne kauecTBEHHBIX 3aja4, TPEOYIOIUX PUMEHEHUS
3HaHMUU 10 TeMe «MarHuTHOE MOoJe».
OObsicHEHNE OCHOBHBIX MPUHILUIIOB IEHCTBUS TEXHUYECKUX
YCTPOMCTB
U TEXHOJIOTUYECKHUX MPOLECCOB, TAKUX KaK: MPUMEHEHUE
IIOCTOSIHHBIX MarHuTOB, DJIEKTPOMarHuToOB, TECTEP-
MYJIBTUMETP, 3JEKTPOABUTATEND SIKOOU, yCKOPUTEIN
3JIEMEHTAPHBIX YaCTHI]

DJIeKTpOMarHuTHas SABnenue anexkTpomMarautHOM MHAYKIUH. [loTok | [IpoBenenue nuccnenoBanus 3aBUCUMOCTEN (PU3UIECKUX
VUHAYKLIHS BEKTOpa MarHUTHOU MHAYKUMU. DJIC MHAYKLINHU. | BEIUYUH U ONBITOB 110 IPOBEPKE MPEJI0KEHHON TUIIOTE3BI

(13 u)

3aKOH JIEKTPOMAarHuTHON nHAYKInu dapanes.
Buxpesoe anekrpudeckoe nozue. Toku Dyko.
O/IC nHAYKIMY B TPOBOJHUKE, TBUKYILIEMCS
IIOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM
ToJIE.

IIpaBuio Jlenua.

NunyktuBHOCTH. Karyika uHyk-

TUBHOCTH B LIENIU IIOCTOSTHHOTO TOKa. SIB-j1e-HUE

HpI/I H3yquHH SABJICHUSA BHCKTpOMaFHHTHOﬁ HHIAYKIOUU.
Petienne pacu€THbIX 33724 C IBHO 33JaHHOUN 1 HESIBHO
3aTaHHON (PU3UYECKON MOJIETBIO C HCTIOIE30BAaHUEM
OCHOBHBIX 3aKOHOB U (JOPMYJI 1O TeMe «IIEKTPOMarHUTHAS
WHTYKITAS.

Perienne kauecTBeHHBIX 33124, TPEOYIOUINX TPUMEHEHUS
3HaHUH 10 TeMe «DJIEKTPOMArHUTHAs WHITYKITHS.
O6’b$ICHCHI/I€ OCHOBHBIX HpI/IHI_II/IHOB ,Z[GflCTBPISI TCXHUYCCKUX




TemaTudeckuii 0JI0K, OcHoBHoe OcHOBHBIE BUIBI
Tema co/iep:kaHue AeSATeTbHOCTH YYalIuXCcsl

camonHaykuu. C caMOMHIYKIUY. YCTPOMICTB U TEXHOJOTMUYECKUX IPOLIECCOB, TAKUX KaK:

DHeprust MarHUTHOTO TOJIS KATYIIKK C TOKOM. WHAYKIIUOHHAS 11€4b, COJICHOM I, 3aIUTa OT JIEKTPU3ALIH

DNEeKTpOMarHuTHOE 1oJIe TeJI IPU ABUXKEHUM B MAarHUTHOM I10J1€ 3€MIIH.
Pabora B rpynmax mnpu 00CyX1eHuU
BOIIPOCOB MEXIIPEIMETHOI0 XapakTepa (Hanpumep, 1o TeMe
«DNEKTPOMArHUTHEIE SIBJICHHUS B TIPUPOIE))

PA3IEJI 5. KOJIEBAHUS 1 BOJIHBI (60 u)
Mexanuueckue KonebarenbHas cuctema. CBOOOAHbBIE [TpoBeneHnEe KOCBEHHBIX N3MEPEHHH, CCIIEJOBAHUS

xoneOanust (10 1)

KoJe0aHusl.

I"apmonnueckue konebanus. Kunemaruueckoe
1 JTUHAMUYECKOE ONMHCAaHUE. DHEPTeTUUECKOE
omucaHue (3aKOH COXpaHEHUS MEXaHUIECKOU
9HEepruu). BeIBOI JMHAMIYECKOTO OMUCAHUS
TapMOHHMYECKHUX KOJIeOaHUHN U3 UX
SHEPTETUYECKOTO U KHHEMATHIECKOTO
OITHCAHHS.

Ammuntyzaa u ¢asa konedbanuid. CBsi3b
aAMIUTATYIbI KOJICOAHWI UCXOTHOW BEITMYHHBI
C aMIUTMTYyJaMH1 KoJieOaHui €€ CKOpOCTH

U YCKOPEHHS.

[Tepuron u yactoTa konebGanwuid. [leproa Mambix

3aBUCUMOCTEH Mekay (GU3NUECKUMH BETMUUHAMHE U OTIBITOB MO
MIPOBEPKE MPEI0KEHHON TUITOTE3bI MPH N3yUYEeHUN KoJeOaHui
HUTSHOTO U MPYXUHHOTO MaATHUKOB, BBIHY K I€HHbBIX

n 3aTyxaI0me MECXAaHUYCCKHNX KOJ'IC63,HI/II>1.

Ornpezenenue ycioBH NPUMEHUMOCTHA MOJENH
MAaTEMATHYCCKOIro MasiTHUKa 1 NA€aJIbHOT'O pr)KI/IHHOFO
MasgATHHKA.

Pemienne pacu€THbIX 33724 C IBHO 33JaHHOUN 1 HESIBHO
3aTaHHON (PU3UYECKON MOJIETBIO C HCTIOIb30BaHHUEM
OCHOBHBIX 3aKOHOB ¥ pOpMYII 1O TeMe «MeXaHudecKue
KOJICOaHU».

Perienne kauecTBeHHBIX 33124, TPEOYIOUINX TPUMEHEHUS
3HaHUH Mo TeMe «MeXxaHnJeCcKHe KoJIeOaHus.




TemaTudeckuii 0JI0K, OcHoBHoe OcHOBHBIE BUIBI

TeMa cojiepKaHue AeATeJIbHOCTH y4alIuXcs
CBOOOHBIX KOJICOAHUI MaTeMaTHYeCKOTO OObsicHeHHE OCHOBHBIX ITPUHIIMIIOB ACHCTBHS TEXHUYECKHX
MasTHUKa. [lepron cBoOOAHBIX KoeOaHui YCTPOMCTB, TAKUX KAK: METPOHOM, YaChl, KAueJIy,
MIPY’KUHHOT'O MasITHUKA. MY3bIKJIbHbIE HHCTPYMEHTHI, cericMorpad.
[ToHsATHE O 3aTyXaOLUMX KOJICOAHUSX. Hcnonb3oBanue |IT-rexHonoruit npu padote
Breinyxxaennsie kosebanus. Pesonanc. C JIOIIOJTHUTENIbHBIMU HCTOYHUKAMU MH(OpPMALIUU 110 TEME,
Pe3zonancHas kpuBas. BiusHue 3ary-xanus Ha UX KPUTUYECKUH aHaJIN3 U OL[EHKa JOCTOBEPHOCTH
BUJ] pE30HAHCHOM KpHUBOIl. ABTO-KOJI€OaHUs

ONeKTpOMarHuTHbHIE Konebarenbublit KoHTYp. CBOOOIHBIE [IpoBeneHnE KOCBEHHBIX U3MEPEHUM U UCCIIETOBAHUS

xoneOanust (15 q)

3JIEKTPOMAarHUTHBIE KOJIeOaHUs B UI€aIbHOM
KoJjiebaTeibHOM KoHType. Dopmyna TomcoHa.
CBs13p aMIUIATY 1] 3apsAJa KOHAEHCATOpa

C aMILTUTYI0M CUJIBI TOKA B KOJIeOATEIbHOM
KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUU B UACATILHOM
Kosie0aTeIbHOM KOHTYpE.

3aryxarolue IeKTPOMarHuTHbIE KoieOaHusl.
BbIHYX1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHusl.
[IepemeHHBII TOK. MOITHOCTH IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JEHCTBYIOLIEE 3HAUEHNE
CWJIBI TOKA W HAIIPSDKEHUS IIPU Pa3InYHON
(dbopme 3aBHCHMOCTHU MIEPEMEHHOTO TOKa OT
BPEMEHH.

CunyconganbHbIi nepeMeHHbIN TOK. Pesucrop,
KOHJIEHCATOp M KaTyIIKa MHIYKTUBHOCTH B IIETIN
CHUHYCOHJIaJIbHOTO IIEPEMEHHOI0 TOKa. Pe3onanc
TOKOB. Pe30HaHC HanpsHKeHUH.

Wneanbublil Tpanchopmatop. [Iponssoactso,

3aBUCUMOCTEH (PU3MUECKUX BEIUYMH IPU U3yYCHUU
AJIEKTPOMArHUTHBIX KOJIe0aHUH U LIeTiel IepEMEHHOr0 TOKa.
Pemenne pacu€THBIX 3aa4 ¢ IBHO 3a/1aHHON U HESABHO
3aIaHHON (PU3UYECKON MOJIENBIO C UCTIOIE30BAaHUEM
OCHOBHBIX 3aKOHOB U ()OpPMYJI IO TEME
«JIEKTPOMAarHUTHBIE KOJIEOaHUs».

Perienne kaueCTBEHHBIX 337124, TPEOYIOLINX MIPUMEHEHUS
3HaHUN 10 TeMe «DJIEKTPOMArHUTHBIE KOJIEOaHUS».
CpaBHEHNE MEXAHUYECKUX U DJIEKTPOMATHUTHBIX
KoJieOaHuH.

OOBsicHEeHHE OCHOBHBIX MPUHIIMIIOB IEHCTBHS TEXHUYECKUX
YCTPOMCTB, TAKMX KakK: AJEKTPUUYECKU 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKa, JIMHUU IEKTponepeay.

Onpenenenre ycaoBHl IPUMEHUMOCTH MOJEIHN UAEATBHOTO
Kos1e0aTeIbHOro KOHTYpa.

AHanu3 1 OlleHKa MOCIEeACTBUNA NCIIOIb30BaHUS PA3IUYHBIX
CIOCO0OB MPOU3BOICTBA IEKTPOIHEPTUH € TIO3ULIUI KOO~




TemaTudeckuii 0JI0K,

OcHoBHoe

OcHOBHBIE BUIBI

TEeMa coJep:KaHue AeATeIbHOCTH YYALMXCH
nepeaaya U noTpedieHue 3JIeKTPUIeCcKOoit
JHEPTHUH.
OKOJIOTHYECKHE PUCKU IIPU IPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
MCIOJIb30BAaHUS IIEKTPOIHEPTUU TMUYECKON 0€30IIaCHOCTH; IPEACTABICHUHO PAllHOHAIEHOM
B [IOBCEIHEBHOM KU3HU IPUPOIONOIB30BAHUH (B MpOLECCE MOATOTOBKU

COOOIIEHUH, BBIITOJIHEHUH TPYIIOBBIX IPOEKTOB)
Mexannueckue MexaHn4ecKkne BOJIHBI, YCIIOBUS UX CpaBHEeHHE MEXaHUYECKHUX U 3JIEKTPOMATHUTHBIX BOJIH.

¥ JIEKTPOMArHUTHBIE
BoJHbI (10 )

pacnpoctpanenus. [lonepeunslie U IpoOAOIbHBIE
BOJIHBI. [leproJ1, ckopocTh pacpocTpaHEHUs

U AsMHa BOJHBL. CBONCTBA MEXaHUYECKUX BOJIH:
OTpakeHue, peoMiIeHIe, HHTep(epeHIus

U 1udpaxus.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa.
BricoTa Tona. Tem0Op 3ByKa.

[ITymoBoOe€ 3arps3HEHNE OKPYKAIOLIEH CPeENbl.
DNEeKTPOMarHUTHHIE BOJHBL. Y CIIOBUS
U3JIy4EHUs DJIEKTPOMATrHUTHBIX BOJH. B3anMHuas
OpHUEHTAIIMS BEKTOPOB , , B 3JIEKTPOMAarHUTHON
BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpakKeHUE,

Omnpenenenne ycaoBuil IPUMEHUMOCTU MOJIENH
TapMOHHYECKOW BOJIHBI.

Perrenne kaueCTBEHHBIX 337124, TPEOYIOUINX TPUMEHEHUS
3HaHUU 10 TeMe «MexaHN4eCKue U AIEKTPOMATHUTHBIE
BOJIHBIY.

N3yueHnne mapameTpoB 3BYKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3AMKHYTOM
IIPOCTPAHCTBE.

OObsicHeHNE OCHOBHBIX MPUHIUIIOB IEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLECCOB, TAKUX KaK:
MY3bIKaJIbHbIE HHCTPYMEHTBI, pajap, paAuoOnpUEMHIK,
TEJIEBU30p, aHTEeHHa, TenedoH, CBY-nieus, ynbTpa-3ByKoBast
JUArHOCTHKA B TEXHUKE U MEIULIUHE.




TemaTudeckuii 0JI0K, OcHoBHoe OcHOBHBIE BUIBI
TeMa cojiepKaHue AeATeJIbHOCTH y4alIuXcs

MpeJIoMIICHHUE, MOIIpU3anus, HHTepepeHus Hcnonp3oBanue IT-TexHonoruii npu padore

U 1udpaxnus. C JIOTIOJIHUTEIbHBIMU UCTOYHUKAMH HH(POPMALIUU 110 TEME,

[IIxana 351eKTpOMarHUTHBIX BOJH. [I[puMeHenne | UX KpUTHUECKUN aHAJIU3 U OL[EHKA JOCTOBEPHOCTH.

3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY. AHanu3 U OleHKa MOCIIEeICTBUI LIyMOBOTO

[IpuHIMIIBI paUOCBSI3U U TEIEBUACHUS. Y 3JIEKTPOMArHUTHOI'O 3arpsi3HEHUS OKpY Kalolleil cpebl

Pagunonokarus. C MO3UIMI IKOJIOTUYECKOM 6€30MacHOCTH; PeICTaBICHHUH

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKpPYKaroIen

cpeabl
0 palMoHaJIbHOM IPUPOIONOIL30BaHUH (B IIpoLIEcce
HOJTOTOBKU COOOIIEHUH, BHITOIHEHUH IPYMIIOBBIX
MIPOEKTOB)

Ornrrka (25 4) IIpsimonuHEITHOE pacIpoCTpaHEHHUE CBETa HabmtoneHne onTuueckux sBJICHUH, TPOBECHHE

B OJTHOpPOHOM cpene. JIyu cBera. ToyeuHsblit
HCTOYHHUK CBETA.

OtpaxxeHune cBeTa. 3aKOHbI OTPAKEHUS CBETA.
ITocTpoenne n300pakeHHii B IIIOCKOM 3epKaJie.
Cdepuueckue 3epkana.

IIpenomienue cBera. 3aKOHBI IPETOMIICHHS
cBeTa. AOCOJIIOTHBIN MOKa3aTeab MPETOMICHHUS.
OTHOCHTENBHBIH MMOKa3aTeNb MPEIOMIICHHS.
[TocTOSTHCTBO YacTOTHI CBETA i COOTHOIICHUE
JUTMH BOJIH IIPH NEPEX0e MOHOXPOMATHUYECKOTO
CBETa 4epe3 TPaHuIly pasjeia JIBYyX ONTHUECKUX
Cpen.

Xon nydeit B mpusme. Jlucnepcus cBera.
CnoxHbIl cocTaB Oenoro ceera. L[Ber.

[TonHnoe BHyTpeHHee oTpaxkenue. [Ipe-
JIeTb-HbIM YroJl MOJHOTO BHYTPEHHETO

KOCBEHHBIX U3MEPEHHI, NCCIIETOBAHNS 3aBUCUMOCTEN
(U3NYECKUX BETUYUH U OIBITOB IO IPOBEPKE
MPEIIOKEHHOM TUITOTE3bI IPU U3YYEHUH SBJICHUN
IIPEJIOMJICHUS CBETA HA TPAHHUILIE pa3jiela ABYX Cpel,
MPEIOMJICHUS CBETA B COOMpAIOIIEi U paccenBaroei
JIMH3aX, BOJIHOBBIX CBOMCTB CBETA.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 3aJJaHHOW W HESIBHO
3aJJaHHOHN (PU3MUECKON MOJEIBIO C HCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB U opMyJ 1o Teme «OnTHKay.
Pemenne kauecTBEHHBIX 337124, TPEOYIOMIUX MPUMEHEHHS
3HaHUM 10 TeMe «OnTuKa.

[TocTpoenue u pacuér u300pakxeHui, co31aBaeMbIX
IUIOCKUM 3€pKajioM, TOHKOW JIMH30M.

OrnpezeneHne ycioBHi MPUMEHUMOCTH MOJIEIH TOHKOU
JIMH3BI; TPAHUL] IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

OTpaKEeHUA.
Cobuparonue u paccenBaronue JUH3bl. ToOHKas
nuH3a. DoKycHOe paccTOSTHUE U ONTHYECKast
CUJIa TOHKOM JINH3BI.

3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuuecKoil TMH3bI OT €€ TEOMETPUHI

1 OTHOCHUTEIIBHOI'O ITOKA3aTelIs PEIOMIICHHUS.
@opMyiia TOHKOU JIUH3bI. Y BEIIMYEHHUE,
JTaBaeMO€ JIMH30M.

Xoz Jiy4a, NpOLIEIIIErO IUH3Y MO
MPOU3BOJIBHBIM YIJIOM K €€ TJIAaBHOM ONTUYECKOMN
ocu. [TocTpoenue n3006pakeHu TOUKU

1 OTpe3Ka MPSIMOK B COOMPAOIIINX

U PaCCEUBAIOILUX JIMH3aX U UX CUCTEMAX.
OnTtuueckue npudopsl. Pazpemraromias
crnocoOHOCTh. ['11a3 Kak onTuyeckas cucrema.
[Ipenensr npUMEHUMOCTH T€OMETPUUECKOMN
OITHKHU.

Bonnosas ontuka. UnTepdepenius cera.
KorepeHTHble UCTOYHUKU. Y CIIOBUS
Ha0JI0/IeHNsI MAKCUMYMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

OObsicHEHHE 0COOEHHOCTEH MPOTEKaHHsI ONTHYECKUX
SBJICHUH: HHTephepeHH, AU(paKIH, AUCTIEPCUH,
MOJTHOTO BHYTPEHHETO OTPAKEHUSI.

OOBsicHeHHE OCHOBHBIX MPUHIUIIOB AEHCTBHS TEXHUYECKUX
YCTPOKHCTB U TEXHOJOTHYECKUX MPOIECCOB, TAKUX KaK:
OYKH, JTyTa, IEPUCKOI, (hoToamnmapar, MUKpPOCKOII,
MPOEKITMOHHBIN armapar, MPOCBETICHNE ONTHKH,
BOJIOKOHHA$! ONITHKA, TU(PpPaKIIMOHHAS peIIETKa.
PaGora B rpynmnax npu o0cyk1€HUU BOIIPOCOB
MEXIIPEIMETHOTO XapakTepa (Harpumep, 1o Teme
«CBeTOBBIC SIBJIICHUS B TIPUPOJIC»)




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

KOTE€PEHTHBIX UCTOUYHUKOB. [Iprmepbl
KJIACCUYECKUX MHTEP(PEPEHIIMOHHBIX CXEM.
Hudpakuus ceera. JudpakinuonHas pemeérka.
VYcnoBue HaOMI0AeHUS TJIaBHBIX MAKCUMYMOB
[IpY NaJ€HUU MOHOXPOMATUYECKOIO CBETa Ha
TUQPAKIUOHHYIO PEHIETKY.

[lonspuszanus ceera

PA3JIEJ 6. OCHOBBI CIIELIUAJILHOMU TEOPUHU OTHOCUTEJBHOCTH (5 4)

OcuoBbl CTO (5 1)

['paHnIIBI TPUMEHUMOCTH KJIACCUYECKOMN
MexaHukHu. [locTynaTel cienraibHON TEOPUU
OTHOCHTEIIbHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[TpeobpazoBanus Jlopenma. Ycnoue
NPUIMHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIEeHHEe BpEMEHHU

Y COKpAILIEHUE JUIUHBI.

OHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ YHEPTrUen U UMITYIBCOM
PETNATUBUCTCKON YaCTHUIIBI. DHEPTHUSI TOKOS

[IpoBeenne KOCBEHHBIX N3MEPEHUI UMITYIIbCA U SHEPTUU
PENATUBUCTCKUX YacTull (1o oTorpadusiM TpekoB
3apsDKEHHBIX YaCTUI] B MATHUTHOM TIOJIE).

AHanu3 u onucanue GU3NIECKUX SIBICHUN

C UCTIOJIb30BaHNEM MOCTYJIATOB CIIEUATIBHON TEOpUN
OTHOCHTEJIBHOCTH.

OOBsicHEeHHe OCHOBHBIX TPUHITUIIOB ICHCTBHS TEXHUIECKUX
YCTPOMCTB, TAKUX KaK: CIyTHUKOBBIE TPUEMHUKH,
YCKOPHTENH 3apsDKEHHBIX YacTHUI]

PA3JIEJI 7. KBAHTOBAS ®U3UKA (25 4)

KopnyckynsapHo-
BOJIHOBOM JTyaJIu3M

(15 )

PaBHOBeCHOE TertoBOE M3TyUeHNe (M3TyICHHE
a0COMIOTHO YEPHOTO TeNa). 3aKOH CMEIICHHUS
Buna. ['unore3a M. [1nanka o kBaHTax.
@DOTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.

[IpoBenenne KOCBEHHBIX U3MEPEHUI, UCCIIECTOBAHUS
3aBUCHMOCTEN MKy HU3NUECKUMH BETUYUHAMU TIPH
n3y4deHuu siBiieHust porodddexra.

OOBbsicCHEeHNE OCHOBHBIX MPUHIIUIIOB IEHCTBUS TEXHUYECKUX




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

YCTPOMCTB, TAKUX KaK: CIIEKTPOMETP, (POTOIIEMEHT,

doroaddext. OnbiTer A. I'. CToneroBa. 3aKOHBI
dotorddekra. YpaBHeHne DUHIITEHHA IS
dbotorddekra. «KpacHas rpaHuIa
dotorddekra.

JlaBieHue cBeta (B YaCTHOCTH, TABJICHUE CBETA
Ha a0COJIFOTHO MOTJIONIAOIIYIO U a0COIOTHO
OTPaKAOIIYI0 TOBEPXHOCTH). OTBITHI

I1. H. JIebenena.

BousiHOoBBIE cBOlicTBa yacTull. Bosubl ne bpors.

JlnuHa BostHbl 7ie Bpoiiss u pa3meps! o6nacTu
JIOKAJIU3AlMH IBHXKYIIEICS YaCTHILIBI.
KopnyckynspHo-BOIHOBOH AyannusMm.
Judpakius 3JeKTPOHOB Ha KpUCTaIaX.
Crnenuduka n3MepeHuit B MUKpOMHUPE.
CooTHOLIEHHST HEONPEAECIEHHOCTEN
I'eiizenOepra

(oTomaTUMK, TYHHEIBHBI MUKPOCKOII, COJIHEYHAas OaTapes,
CBETOAMO/.

Pemenue pacy€THbIX 3a/1a4 € IBHO 3aJJaHHOW W HESIBHO
3aJJaHHOHN (PU3MUECKON MOJIEIBIO C HCII0JIb30BaHHEM
OCHOBHBIX 3aKOHOB U (opmyIt 1o Teme «KBaHTOBBIE
SIBIICHUSI.

Pemrenne kauecTBeHHBIX 33124, TPEOYIOUINX PUMEHEHUS
3HaHui 110 TeMe «KBaHTOBbIE SBICHUS.

OrnpezenieHne ycIoOBHi MPUMEHUMOCTH KBAaHTOBON MOJIETH
CBeTa.

AHanm3 KBaHTOBBIX MTPOIIECCOB C UCTIOIH30BAHNEM
ypaBHeHMs DWHIITeHHA U1 HoTodPdeKTa, IPUHIIHUIA
COOTHOIIIeHUH HeonpenenéuHoctu I eitzendepra.
Hcnonb3oBanue | T-rexHonoruit npu padote

C JTOTIOJTHUTEITFHBIMU HCTOYHUKAMH WH(POPMAIIHH TI0 TEME,
UX KPUTHUYECKHUI aHAJIN3 U OLEHKA I0CTOBEPHOCTH

duszuka aroma
(5 )

OnbITHI 10 UCCIEAOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnas monens atoma Pezepdopna.
IToctynatel bopa. M3nydenue u norsioueHue

Habmronenne muHeHYaThIX CIIEKTPOB.
OOBsicHEHHE OCHOBHBIX IPUHIIUIIOB AEHCTBHS TEXHUYECKHUX
YCTPOMCTB, TAKMX KaK: CIIEKTPOCKOIL, J1a3ep, KBAaHTOBBII




TemaTudeckuii 0JI0K,
TeMa

OcHoBHoe
coJep:KaHue

OcHOBHBIE BUIBI
AeSITeILHOCTH YYAIIMXCS

(OTOHOB IIpU MEPEXO0JIE ATOMA C OJHOI'0 YPOBHS
SHEPTUH Ha JPYIOM.

Bunel ciektpoB. CiekTp ypoBHEHN dHEprun
aToMa BOJIOpoa.

CrioHTaHHOE U BBIHYX/IEHHOE M3JIyuY€HHE CBETa.
Jlazep

KOMITBIOTED.
Omnpenenenue ycinoBUuil MPUMEHUMOCTH MOJEIH aTOMa
Pezepdopna.

AHaJIM3 KBAHTOBBIX MIPOIIECCOB HA OCHOBE TIEPBOTO M BTOPOTO
nocrynatoB bopa

®du3uKa aTOMHOTO f]1pa
Y DJIEMEHTAPHbBIX YaCTHUIL
Gy

Hyknonnas monens siipa ['eizenbepra—
WBanenko. 3apsan sapa. MaccoBoe 4ucio sapa.
H3oTomsI.

PapnoaktuBHOCTB. Anba-pacmiaj. Dnek--
TPOHHBIN U MO3UTPOHHBIN OeTa--pacnaia. ['amma-
U3JIy4EHHUE.

3aKoH paJiM0aKTUBHOTIO pacnajaa. PagnoakTuBHbIe
n30ToNbI B pupoae. CBOWCTBA HOHU3UPYIOLIETO
u3NyyeHus. BnusiHue painoakTUBHOCTH Ha
KHBBbIE OpraHu3Mbl. EcTecTBeHHBIN (OH
n3nydenus. Jlosumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SII€pHbIE CUIIBI.
HedekT macchl sapa.

SAnepHsle peakuuu. JleieHre U CUHTES SIED.
Snepusie peaktopsl. [Ipobiemsl ynpapisiemoro
TEPMOSAIEPHOIO CUHTE3a. DKOJIOTHUECKNE
aCMeKThl Pa3BUTHUS SAEPHOU SHEPreTHKU.
MeTobl peErucTpaluy U UCCIEI0BAHUS
3JIEMEHTAPHBIX YaCTHII.

DyHIaMEHTAJIbHBIE B3aUMOAEHUCTBUS. baproHBblI,
ME30HBI U J1enToHkbl. [IpencraBnenue

o CrannaptHoit Mmoaenu. KBapk-TriitooHHas
MOJEJIb aIPOHOB.

[IpoBenenue usmepeHuil panoaKTUBHOTO (poHa

C UCIIOJIb30BAaHUEM JJO3UMETPA U UCCIIEIOBAHUE TPEKOB
gacTull (110 TOTOBBIM (poTorpadusim).

OOBsicHEHHE OCHOBHBIX MPUHIIUIIOB AEHCTBHS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, TAKUX KaK:
NO3UMETp, Kamepa BuiibcoHa, AepHbIi peakTop,
TEPMOSIICPHBIN peakTop, aToMHasi 6oMO0a, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Omnpenenenne ycaoBUil IPUMEHUMOCTH MOJIEIH aTOMHOTO
anpa.

AHanm3 1 OnMcaHue SAEPHBIX PEaKlil C UCIOIb30BaHUEM
MOHSATHHA MacCOBOE YMCIIO U 3apsil siIpa, SHEPIUS CBSI3H S/1pa,
3aKOHOB COXPaHEHHUs 3apsia, MaCCOBOIO YUCIIA U SHEPTUU

B SIIEPHBIX PEAKLUAX, 3aKOHA PAJMOAKTUBHOIO paclaza.
AHanu3 U OleHKA BIUSHUS pPaJlO0aKTUBHOCTH HA KUBbIE
OpPraHMU3MBI, a TAK)KE TOCJIEIACTBUN PA3BUTHUSA SACPHON
SHEPreTHKH C TIO3UIINUN 3KOJIOrHYECKON 0€3-01MacHOCTH;
IIPEJCTABICHUN O pallOHAIIb--

HOM TNPUPOJIOTIOIB30BAHNH (B IPOLECCE MOATOTOBKH
COOOIICHUH, BHIIOJTHEHHUS TPYIIIOBBIX TPOEKTOB)
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®dusuka 3a npenenamu CTaHIapTHON MOJENH.
Témuas matepus v TEMHas SHEPTHUSL.
EnuncTBO DM3ndeckoit KapTHHBI MUpa

PA3JIEJI 8. OJIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKU (12 4)

DneMeHTHI acTPOPHU3UKU
(12 9)

Otanbl pazButus actpoHomuu. [lpukmannoe u
MHPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUH.
[TpuMeHuMocCTh 3aKOHOB (DU3UKHU TSI
O0BSICHEHUS IPUPOJIBI KOCMHUYECKUX O0OBEKTOB.
MeToabl aCTPOHOMUYECKHUX UCCIICTOBAHMIA.
CoBpeMeHHbIE ONITHYECKUE TEIECKOIIBI,
PagnoTEeNeCKOIbl, BHEaTMOChepHas
aCTPOHOMMUSI.

Bun 3Bé3mH0T0 HeOa. Co3Be3nus, IpKue 3BE3HI,
IUIAHETHI, X BUAUMOE JBHKEHHE.

ConHeunas cucrema.

Connne. CojHeYHast aKTUBHOCTE. ICTOYHHK
sHeprun CoJiHIIa U 3BE3]I.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Junarpamma «CreKkTpajabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/IbI INIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTE «Macca —
CBETHUMOCTD» JJIs 3BE3 TTTaBHOM
MOCIE0BATEIbHOCTH. BHYTpEeHHEE CTpOCHUE

VYyacTue B AUCKYCCUU O POJIM ACTPOHOMMH B COBPEMEHHOU
KapTUHE MUpPA, B IPAKTUYECKOMN NEATEIIBHOCTU YEJIOBEKA

U JAIbHENIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH.
ITonroroBka cooOLIEHUI O METOAAX MOTYUYEHUS HAYUHBIX
ACTPOHOMUYECKHUX 3HAHWM, OTKPBITUSAX B COBPEMEHHOU
ACTPOHOMUH.

[IprMeHeHne OCHOBONOIATAFOIINX ACTPOHOMUYECKHUX
TIOHSTHH, 3aKOHOB U TEO-PHUH JUIs aHAJIM3a U OOBSCHEHUS
(bU3NYECKUX MPOLECCOB, MPOUCXOAIINX B 3BE3/1aX,

B 3BE3/IHBIX CUCTEMAX, B MEKTAIAKTUYECKOM cpelie, ABUKECHUS
HeOECHBIX TeJI, DBOJIIONHA 3BE3]] U BeenenHoii.

[IpoBenenue HabMOAeHUI 3BE3THOTO HEOA HEBOOPYKEHHBIM
IJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX IPUIIOKEHUN
JUISL OTIpeJIeJIEHUS TTOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBbIE c03Be31usi CEeBEPHOTO
MIOJTyLIApHs U SIPKUE 3BE3/BI.

[IpoBeaenue HabMOACHM B Teneckon JIyHBI, TIIaHET,
TYMaHHOCTEU U 3BE3AHBIX CKOIUICHUIN
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3B&311. CoBpeMEHHBIE MPEJICTABIICHUS O
MIPOUCXOKACHUH U 3BoJroLMH COJIHLIA U 3BE3NL.
DTarbl )XKU3HU 3BE3]I.

Muieunsiit [1yte — Hama ["anaktuka.
[Tonoxenue u aumxenue Connna B ["anakTuke.
Tunel ranaktuk. PaguoranakTuku v KBa3apsbl.
YEpHble BIPHI B SIpax TajaKTHK.

Bcenennas. Pacuinpenue Beenennoit. 3akoH
Xab6uma. Pazberanue ranakTuk. Teopus
Bonwuioro B3peiBa. PennkroBoe uznyyeHue.
MacmrabHas ctpykrypa Beenennoit.
MeraranakTuka.

Hepeménnsie npobieMbl acTpOHOMUUT

®V3NYECKHUN TPAKTAKYM (16 4)

Dduznueckui
npakTukym (16 u)

Crioco0b! u3mMepeHus (PU3NYECKUX BETUMYUH

C UCIIOJIb30BAHUEM aHAJIOTOBBIX

1 UG POBBIX U3MEPUTENIBHBIX TPUOOPOB

Y KOMITBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOCOTIOTHBIE U OTHOCUTEBHBIE MTOTPEIIHOCTH
u3MepeHuit pusnueckux BennduH. OneHka
TPAaHMI] IOTPEITHOCTEMN.

IIpoBeneHne KOCBEHHBIX U3MEPEHUN,
UCCIIEIOBaHMM 3aBUCUMOCTEN (PU3UYECKUX
BEJIMYMH, IPOBEPKA MPEUIOKEHHBIX TUIIOTE3
(BBIOOD M3 PabOT, ONMMMCAHHBIX B TEMATHUYECKUX
pasznenax «Y4YeHUYECKUN SKCIIEPUMEHT,
nabopaTopHbIe PAOOTHI, MPAKTHKYM))

[IpoBeneHnEe KOCBEHHBIX U3MEPEHUIN (PU3NYECKUX BETUUHH.
Hanpuwmep:

neproia CBOOOIHBIX KOJIeOaHUH HUTSHOTO U TPY>KUHHOTO
MasITHUKOB, TTOKa3aTes MPeOMIIeHHUs CTeKIIa, (POKYCHOTO
pacCTOSTHUA PaCCEUBAIONIEH JIMH3BI, JUTMHBI CBETOBOW BOJIHBI,
noctosiHHOM Punbepra u T. 1.

[IpoBenenune uccaea0BaHmi 3aBUCUIMOCTEN (PU3UUECKUX
BenuuuH. Hanpumep: 3aBUCMMOCTH cHIlbl AMIIEPA OT CHJIBI
TOKA; 3aBUCUMOCTH DJ]C caMOMHAYKIIMHA OT CKOPOCTH
M3MEHEHMSI CUIIBI TOKA B LIENH; 3aBUCUMOCTH CHJIBI TOKA Yepe3
CBETOJUOJ OT HAMPSKEHUS; 3aBUCUMOCTH (POKYCHOTO
paccTOSsIHUA JIMH3bI OT BEILIECTBA U T. II.

IIpoBeneHue ONBITOB IO MPOBEPKE MPEITIOKEHHBIX THIIOTES.
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Hanpumep, npu
U3y4EHUH UHTEepPEPEHINH Ja3epHOrO U3IYYEeHUs, U3YUEHUU
TU(GPaKIUOHHOTO CIIEKTPa, U3yUEHUU TOIJIONIEHUs OeTa-
YacTHUI] ATFOMUHHUEM U T. II.
Cobmroienue npaBui 0€301MacHOrO TpyZa MpU NPOBEACHUN
paKkTHKyMa
OBOBILIAIOHIEE ITOBTOPEHHUE (15 u)
CucremaTtu3zanus O0600111eHrE U CUCTEMAaTU3allUs COIEP KAHUS Hanucanue acce o ponu pU3MKU B pa3nuyHbIX chepax
U 000011eHne pa3zenoB Kypca «MexaHukay, «MoeKkyisipHas | JesTelIbHOCTH YeloBeKa. Brimonnenue yueOHbIX 3a1aHui
PEIMETHOTO ¢u3MKa U TEPMOJUHAMUKA, MHTErPUPOBAHHOTO XapaKTepa, IeMOHCTPUPYIOIINX
COJIepKaHHUs U OIBITA «QnexTpoanHamukay, «Konebanus u BOIHBI», OCBOCHHE OCHOBHBIX MOHATHH, (PU3NUECKUX BETUUNH
JEATEIIbHOCTH, «OCHOBBI CITEIUAIBHON TEOPUH 1 3aKOHOB Kypca ¢uzuku 10—11 xiaccos.

nproOpeTEHHOro IpU
U3YYEeHUHU Kypca QU3UKU
10—11 xnaccos

OTHOCHUTENLHOCTHY, «KBaHTOBas (hH3HKaY,
«DNeMEHTHI aCTPOHOMHH B aCTPODUZUKI.
Poinb ¢pu3uKN 1 aCTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COITTATEHON M dTHYECKOM
cdepax AesaTeIbHOCTH YEJI0BEKA; POJIb U MECTO
(U3HUKN ¥ aCTPOHOMHH B COBPEMEHHON HayYHOMU
KapTUHE MMPA; 3HAaYEHHE ONMUCATEIbHOM,
CHUCTEMAaTU3UPYIOIIEH, OOBICHUTEIIBLHON

Y TIPOTHOCTUYECKOM (DYHKIHMH (hrU3nIecKoit

Perrenne kaueCTBeHHBIX 33/a4, B TOM YHCIIE
WHTETPUPOBAHHOTO ¥ MEXIIPEJMETHOTO XapaKTepa.
Perienune pacu€THbIX 3a7a4 C BHO 3a/laHHON M HESBHO
3a/laHHOM (PU3MUECKON MOJIeNbI0, TPEOYIOIINX TPUMEHEHUS
3HaHUI U3 pa3HBIX Pa3/iesioB MIKOJIBHOIO Kypca (PU3HKH,

a TaK)K€ MHTErPALMY 3HAHUU U3 IPYrUX MPEeIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

PaboTa B rpymnme mo BBITOJTHEHUIO TPOCKTHBIX PaboT
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TEOPHH; POJIb (PU3UYECKON TEOpUHn

B (hopMHpOBaHUY MPEACTABICHUH O (PU3HUECKOI
KapTHHE MHpa, MECTO (PU3NIECKON KaPTHHEI
MHUpa B 00111eM PSTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPE/ICTAaBICHUM

0 Mpupoe

Pe3eps (10 v)
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