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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3zoBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTenbHON porpammel, npeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanbHoil paboyedt mporpaMmbl BocniuTanus W KoHuenuuu
npenoaaBanus ydaeoHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX OPraHU3alUAX
Poccuiickoit denepanuu, peaanu3youmx OCHOBHbIE 00pa30BaTENbHbBIE MPOrPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHeE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTrO TpeaMeTa ¢ y4€TOM MEXMPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO MpolEecca, BO3PACTHBIX OCOOEHHOCTEH  OOydYaromIMXCs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O MEJsAX, COAEpNKaHUM, OOIen
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca UMKy YriiyOJIEHHOTO YpPOBHSI IO3BOJSIET peEaM30BaTh
3a/layu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBJICHUST CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs O0Opa3oBaHUs B
opraHuzanuax MpodhecCUOHATBLHOTO O00pa3oBaHUs MO pPa3IU4YHBIM  (DU3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (HU3MKH Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUs: JHWYHOCTHEHIE,
METanmpeIMeTHbIE, TMpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM IS pa3pabOTKu TpeOOBaHUN K JHUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0y4aloluXcs, OCBOMBIINX
nmporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus Ha yriyOJIEHHOM
YPOBHE, SIBJIIETCSI CUCTEMHO-/1€ATEIbHOCTHBIM MOAXO/I.

[Iporpamma o Gpu3MKe BKIIOUYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (U3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiepkaHue yuyeoHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma 1o ¢u3NKEe HMEET TPHUMEPHBIH XapakTep W MOXKET OBITh
MCITOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHHUSI CBOMX Ppab0UMX MPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUECKYIO WHUIIMATUBY YUUTEIEH U
MPEIOCTABISET BO3MOXKHOCTH JUJISl peaU3allid  Pa3IUYHBIX METOJUYCCKUX
MOJXO/IOB K TPEToJaBaHnio0 (U3UKA HA YIIYOJIEHHOM YPOBHE TPH YCIOBHUH
COXpaHEeHUs 00s3aTeTbHON YacTH COJIEpPKaHus Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMI 00 okpyskaromem mupe. [1IkonbHBIN Kypc PU3HKN — cUCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBICHUM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpEeNeNuiio Xapakrep U OypHOe pa3BUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTETUKU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
NOJIyYeHHUsI HOBBIX MaTepHallOB C 3aJaHHBIMH cBoiicTBamu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHME €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUpPOBAHUE YMEHUI NPUMEHITh HAYYHBIA METOJ MO3HAHMS
IPU BBITOJIHEHUH UMH YYEOHBIX MCCIIEIOBAHUM.

B ocHOBY Kkypca (hU3uKH Ha YpOBHE CpeHEro 00111ero 0Opa3oBaHus MOJ0KEH
pAI Uael, KOTOPbIE MOYKHO PACCMAaTPUBATh KaK MIPUHLUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHOM (PU3UKH.

Hoena cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepualnl Kypca (GU3HKU
o0beMHEH BOKpYr (Qusumyeckux Teopuid. Beaymmum B Kypce sBIseTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOM HayKH, OCMBICIICHUE CBSI3U Pa3BUTUS
(bu3MKHU ¢ pa3BUTHEM OOIIIECTBA, a TAK)KE C MUPOBO33PEHUECKIUMH, HDABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TE€OpUM M 3akOoHOB. lIpu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUM M TEXHOJOTUH, a TaKxke OOCYKICHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (U3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusuku peamuzanus 3TUX
MIPUHIIMIIOB 0a3MpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOATEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JelicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOia€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJTIOUAIONIETO (DPOHTATbHBIE YYCHHYECKHE OIBITHI MPH HW3YYCHHH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
71Ba crioco0a peanu3auuy pU3nYecKkoro NpakTukyma. B nmepBom ciiydyae npakTukym
npoBoauTcst b0 B koHie 10 u 11 kimaccoB, n1ubO MOCjE MEPBOrO U BTOPOTO
MOJIYTOAMM B KaXKJIOM M3 3THX KJIacCOB. BTopo# cmocod — 3To mHTerpamust padot
MpPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPbIE MPOBOASTCS B IMpOLECCe
u3ydyeHus: paszaena (temsl). [Ipu sTom moj paboTramMu MpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE  HCCIEAOBAHHME, KOTOPOE TMPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IMIEHHOIO BH1a 0€3 MOIaroBoil HHCTPYKILHUH.

B nporpamme mno (Qusuke cucTeMa YYEHHYECKOTO HSKCIEPUMEHTAa,
1abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATHKH JJIs 3TUX BHJOB YUYEHHUYECKHX MPAKTHYECKHX PabOT OCYIIECTBISETCS
y4acTHUKaMHu 00pa30BaTeNIbHOIO MPoLiecca UCXOAs U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUSA M OcHamlleHus: kabuHeta ¢usuku. Ilpu 3TOM oOOecmeunBaercs
OBIIAJICHHE OOYYAIONMIMMUCA YMEHHUSMHU TMPOBOAWUTH TMPSIMbIe W KOCBEHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHuE yensieTcs pEIIeHNI0 Pacu€THBIX U KaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacU€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 3a/1a4 C SIBHO 3aJaHHOM
U HESBHO 33JaHHON (U3MUECKON MOJIEBIO, MO3BOJISIONINE MPUMEHSITh U3YUEHHBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfesia Kypca, TaK MU HUHTErpUpYS
NpUMEHEHHE 3HAaHUM U3 pa3HBIX pa3zaesioB. i KaueCTBEeHHBIX 3a/1a4 TPUOPUTETOM
ABJIAIOTCS 3aJjaHusl Ha OOBIACHEHHE/NpeNCKa3aHue MPOTEKAHUS (PU3HUYECKUX
SIBJICHUH WU TIPOILIECCOB B OKPY’KArOIIEH JKU3HM, TpeOyromue BbiOopa (HU3nuecKou
MOJIETIU JJI CUTYAIlMH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kype Gu3nuku yriyOoJ€HHOTO YPOBHS Ha YPOBHE
CpeqHero oomero oOpa3oBaHUS JIOJDKEH H3ydaTbCs B YCJIOBUSAX IPEIMETHOTO
kabuHeTa. B kaOuHere GU3WMKH MODKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
o0opyaOBaHME IS BHITOJIHEHHSI YKa3aHHBIX B IPOrpamMMe 1Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaKKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalnoHHOE  000OpyAoBaHHEe (HOPMHUPYETCS B COOTBETCTBUHM C
MPUHIIMTIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KIFOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4aeMbIX SIBICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHECHHUIA.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcst B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPY/OBAaHMS JOKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

(dopMHUpOBaHUE MHTEpEca U CTPEMIICHHS OOy4YaloIIUXCi K HaydYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAK pe3yjbTaTa M3yUYEHHS OCHOB
CTpOEHUSI MaTepUH U PyHITAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAHUEM (PU3UYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, NOJArOTOBKA K
JanbHeHeMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1eNiel 00ecreurnBaeTcs peleHrueM CIIeAyIoluX 3a7ad B
npolecce u3ydeHus Kypca QuU3MKu Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHUK 00 OO0UUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPHU3UKH;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS I O0BICHEHUS
buznueckux SBICHUA B TPHUPOAEC W IS MPUHATHAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C IBHO 33JJaHHOMN (hU3NIECKOM
MOJIETIbIO, 3a/lay, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3AaHue (U3NYECKOU
MOJIEIM, AJEKBAaTHOM YCIOBHSAM 3aJayd, B TOM WYHCIE 3aJad HHKEHEPHOIO
XapakTepa;

NOHMMaHWe (PU3NYECKUX OCHOB M TMPHUHIIUIIOB JACHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOATENILHOTO IJIAHUPOBAHUS W TPOBEIACHUS
¢u3nuecknx OKCINEPUMEHTOB, aHAIW3a W HHTEpPHpeTanud  WHGOPMAINH,
OIpPEENICHMS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JICATECIIbHOCTH;



pa3BuTHEe uHTEpeca K chepaM npodecCuoHaTbHON IeSITEIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
0o0pa30BaHus M0 CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIAL.

Ha u3yuenue ¢usuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
oOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[lpennaraemerii B mporpamMme 1o (¢GU3MKE TMepedeHb JIabopaTOpHBIX U
NPaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
O0COOCHHOCTEH 00YyYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hay4Hnslit MeTOX MO3HAHMS IPUPOABI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHusi npuponbl. Habmiogaenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl u3MepeHus: (PU3MYECKUX BEJIMYMH (QaHAJIOTOBBIE U IHUQPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas KUIKOCTh, UJICAJIbHBIN T'a3, TOUCYHBIN 3apsi).
I'unoresza. @uU3nMyeCKUid 3aKOH, TPAHUIIBI €M0 TPUMEHUMOCTH. PU3nUecKas TEOPHUs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHOW HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU OCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl uzMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuadbHOW TOYKH, €ro IPOEKIUUM HAa OCH CHUCTEMBI
KoopauHat. TpaekTtopus.

ITepemernienne, CKOpOCThb (CpelHssi CKOPOCTb, MIHOBEHHAs CKOPOCThb) H
YCKOpPEHUE MATEPUAIBHOM TOYKH, UX MPOCKUMH HA OCH CHCTEMBI KOOPJUHAT.
CnoxeHue nepeMeIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBHON TOYKU OT BPEMEHHU U UX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHEe CBOOOHOrO MmajacHus. J[BKeHHE Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKH OT BPEMEHU U UX IpaduKu.



KpuBonnueintnoe  nBukeHue. J[BMKEHHE  MaTEpUAIBHOW  TOYKH  IIO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBUKECHHE CHAPSIOB, LIEMTHBIE, IIIECTEPEHYATHIE M PEMEHHBIE ITEPE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro Nepexoaa U U3MEPEHUE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABmkeHUs Tena, OpOIICHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHMe TyTel, TPACKTOPUH, CKOPOCTEH ABUKEHUS OJJHOT'O U TOTO K€ Teja
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOIO JBWKEHUS C LEJIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHuE HU(PPOBON 1a00paTOpuUn).

N3yuenue nBrukeHus Tena, OpoIeHHOro ropu30HTanbHO. [IpoBepka runoressl
0 IMpsAMON MPONOPUHOHAIBHOM 3aBUCHUMOCTH MEXIY JNAIBHOCTBIO IOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepro/ia oOpalieHuss KOHMYEeCKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca rena. Cuna. [IpuHumn cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HbproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TI'PABUTALIMOHHON H
VHEPTHOMN MaCCHI.

Cuna TspKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJ
MNOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckoi IUpoThl. JBrkeHrne HeOeCHBIX Tel
U ux cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckass CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cusa TpeHUs CKOJIbKEHUS U CUjla TPEHUS MOKOS.
Koaddunment tpenus. Cuna conpoTUBICHUS MPU ABMKCHUH TeJa B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO JIBHKCHUSI.

HMasnenue. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
IBUYKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenune aBm>keHUs Tell B MHEPLUAIbHBIX U HEHMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHLIHII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHII C IPOU3BEIECHUEM
MAaccChl Tejla Ha €ro YCKOPEHHUE B UHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cHil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBHKEHHUs OpyckKa IIO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3ydeHnne ABUKEHUSA CHUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxkeHHs Tpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeIbHOE JBUKCHUE
TBEpAOro Tesna. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEII€TUYaThie KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHiI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHaibHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cUitbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umITynbca MaTepUalbHOM TOYKM. [IpencraBieHne o coxXpaHeHUU
MOMEHTA UMITYJIbCAa B UEHTPAIbHBIX MOJSAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduueckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTH CUITBI.

Kunernueckass sHeprusi MarepuaibHOM TOYkH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHLMANbHbIC CUJbl. [loTEHIManbHAs SHEpPrus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprud Tejaa B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHunansHas sHeprus tesna
B T'PaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe Iiapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI Te€J. 3aKOH COXPAHEHUS MEXaHUUECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymm s HUACATbHOM KUJIKOCTH KAaK CIEJICTBUE 3aKOHA
COXpPAaHEHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Tea Mpu COBEPIICHUU PabOTHI.

B3aumHbie TipeBpalieHus KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu cBOOOTHOM IaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npakmukKym.

N3mepenue nMimymnbca Tena no TOpMO3HOMY ITYTH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHEHUs UMITYJIbca IPH YIIPYTOM B3aHUMOJIEUCTBUU.

N3mepeHrne KHNHETHYECKOW YHEPTUH TEJIAa IO TOPMO3HOMY MYTH.

CpaBHEeHUE M3MEHEHHUS OTEHIIMAIbHON YHEPTUH NPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. [lnddy3us. bpoyHOBCKOE MBHKEHHE. XapaKTep NBIKCHHS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIAKOCTEH H
TBEPIBIX TN M 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieil. Macca u
pa3mepsl MoJiekyn (aTomoB). KonudecTBo BemectBa. [locrosnnas ABoraapo.



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

Mogens uaealbHOr0 ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCSI XaOTUYECKHU U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KenbBuna). 3akon Jlanerona. M3omporiecco B
WJeaqTbHOM Tra3e C IIOCTOSIHHBIM  KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MpeCcTaBIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3obapa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETUYECKOW  DJHeprueu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKONU TEOPUHU UEaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNAaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudeckrue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemeToOK.

HaGmonenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJI000MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
1 poBoii TabopaTopun).

N3yuenune n30X0pHOro mpoiecca.

Nzydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CUCTEMBI. BHeNIHME 1 BHyTpeHHHE napameTrpsl. [lapamerpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEITHUE 3HAUCHHS BEJIUUNH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOTMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMonpou3BOJIbHAS — pelakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PABHOBECHIO.



Mogenp uaealbHOTO Ta3a B TEPMOJUHAMUKE — CHCTEMA YPaBHEHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMIepaTypbl. BeipaxeHue s BHyTPEHHEW YHEPTUU OJHOATOMHOTO HIEATBHOTO
rasa.

KBazucrarnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncnenue paboTel o rpaduky
rporecca Ha pV-auarpaMmme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEpMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekius,
TEIUIONPOBOIHOCTh, U3JTyUYCHHUE.

KomnuectBo TemnoTel. TemmoéMKocTh Tena. YAeabHass U MOJIsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHEeHWE Maliepa. YenbHas TEIUIOTa CrOpPaHUs
ToruBa. Pacuér KomuyecTBa TEIUIOTHI TpW  Temionepenaade. I[lonstue o0
aauabaTHOM TIpoIiecce.

[TepBrIii 3aK0H TepMoaMHAMUKHU. BHyTpeHHsis 2Heprusi. KonmuecTBO TeroThI
u paboTa Kak Mephl WM3MCHECHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTtopoii 3aK0H TepMOAMHAMUKH [1J11 pABHOBECHBIX ITPOLIECCOB: YEPE3 3aJIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUMHAMHYECKON CUCTEMBbI MPOXOAUT €IUHCTBEHHAS
aguabaTta. AGCOIOTHAS TeMIIepaTypa.

BTtopoii 3aKk0H TEpMOJIMHAMUKH /151 HEPaBHOBECHBIX ITPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0MHOr0 Tella K 0ojiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOTHBIX MPOIIECCOB.

[TpuHumne! aectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kaphao.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrareneil. TemioBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKUE TPOLECCHI: XOJOIUIbHUK,
KOHJIUIIMOHEp, AU3ENIbHBIA W KapOIOpAaTOpHBINA ABUTrATENM, MapoBas TypOuWHA,
MOJIyYEHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIJIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3ALMS OMOOPraHUYECKOr0 TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBOI» M AJIEKTPOIHEPTHH.

Hemoncmpauuu.

N3menenne TeMmnepaTypbl Ipy ainadaTHIeCKOM PaCITUPEHUH.

Bo3aymiHaoe orauso.

CpaBHeHUE yAENbHBIX TEIJIOEMKOCTEHN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEHW SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3mepenune yaenpHON TENIIOEMKOCTH.

UccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIEPaTypbl KUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u koHaeHcanus. MicnapeHue u kurneHue. Y ieapHas TeniaoTa
napooOpa3oBaHMUsL.

HacepilieHHble ¥ HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U IaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEPaTyphbl KUIICHUS OT JIaBJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIKHOCTD.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctajuioB. [lnaBieHue W KpucTauu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedopmarnuu TBEpHoro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHWN YacTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PACIIMPEHHUs TeJ (Ha KAYeCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHME TENIOBOro OajaHca.

[ToBepxHocTHOe HaTsmKkeHHe. Ko hUIMEHT MOBEpPXHOCTHOTO HATSHKCHHS.
Kamumnspusie siBiienud. JlaBiieHue nmoa UCKpUBIEHHOW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI:  KUJIKUE
KPHUCTaJUIbl, COBPEMEHHBIE MAaTEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacmpeHue.

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHM>XK€HHOM J1aBJICHHM.

N3Mmepenne criibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITH C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Moaean HEHBIOTOHOBCKOM KHUJIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Ha6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, npaKmMuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mmepenue yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIEHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXXHOCTH BO3/yXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSIKEHUS.

N3mepenne moayns FOwra.

HccnenoBanne 3aBucuMocTH  Jedopmaliii  pPe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTtpu3auust Tell W €€ MpOsBIEHHUA. JJNEKTpUYecKuil 3apsa. /JlBa Buna
AJEKTPUYECKUX 3apsiAoB. [IpOBOJHUKH, JHUAJIEKTPUKHM U  MOJYNPOBOJHUKH.
DneMEeHTapHBIN ANEKTPUUECKH 3apsi. 3aKOH COXpaHEHUS AIEKTPUUYECKOTO 3apsiaa.

B3aumoperictaue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onekrpuueckoe noJie. Ero neiicTBue Ha 3J€KTPUUECKUE 3apsibl.

HanpspbxkéaHocts  anekTpuueckoro  mousis.  [IpoOubeiii  3apsan.  Jluaum
HAIPSKEHHOCTHU AJIEKTpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIsl. Pa3HOCTh MOTEHUHANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrus 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkTpocTaTuyecKoro nojs. CBs3b HANpPS)KEHHOCTH MOJIS U Pa3HOCTH
NOTEHIMATIOB JJISl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJIHOIO, TaK H
HEOJIHOPOHOTO).

[IpyuHIMI CyNepnO3ULNU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsna. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lome
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OecKkOHeYHON TUIOCKOCTH. KapTwHbl JHHUN HANpsHXKEHHOCTH O3TUX TOJEH W
SKBUIIOTCHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKH B 3IEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHS 3aps0B.

JnsnexTpuku B BIIEKTPOCTATUUECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH IIOCKOTO
KOHJIEHCATOpa.



[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locnenoBarenbHOE COeqUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrxeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens anekTpoctatrudeckoro reneparopa (Bau ne ['paada).

[TpoBOHUKH B 3IAEKTPUUYECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcCAaTtopa OT IUION[aau
MJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUIECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika U pa3pska KOHJIEHCcATopa 4epe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B SHEPTUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpKAIEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoanunwlilt 31eKmpuiecKuii mokx.

Cuina toka. IlocTosHHBIN TOK.

VYcioBus CylIECTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenue U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COTPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJIMHBI W IUIOIAAM TONEPEYHOTO CEUCHUs. Y IEIBbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TeruioBass MOLIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE HUCTOUHUKA TOKA. 3aKOH Oma J1sl TOJTHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTtkoe
3aMbIKaHUE.

Konzaencarop B 11enu nocTOSIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK NIEKTPUUECKOU SHEPTUMH.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HApsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA OT HANPSHKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOJMO/A.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IO TIONIEPEYHOr0 CEYEHUS U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3aMbIKkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0bI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJINBaHUSL.

VYBenuueHue npenesia u3MepeHus amnepmMerpa (BoJIbTMETPA).

M3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
P KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHUSI METAUIOB OT
temneparypsl. CBEpXIpPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX yYKOB.



[TonynpoBogHUKWU. CoOcTtBeHHas u MpUMECHas MPOBOAUMOCTD
MOJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKU TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTHUYECKAS] ITUCCOLMALIMSL.
DnekTponus. 3akoHbl Papajes A1 FAEKTPOIU3a.

DNIeKTpUUYECKUii TOK B Ta3zax. CamMOCTOSTENbHBIH W HECAMOCTOSTEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta3opaspsiaHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOP, (HOTOANOI, CBETONO/, TAIbBAHUKA, pAQUHUPOBAHUE ME/IH, BBITIJIABKA
AJTIOMUHUS, JJEKTPOHHASI MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTH COIIPOTUBJICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JEKTPOJIUTOB.

3akoHblI 5ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJJIOB U MOy POBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia OJHOBAJIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKUI MPAKTHUKYM.

CniocoObl m3MepeHus: PU3NYECKUX BEIMUMH C UCTIONH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCUTEINIbHBIE TIOTPEIIHOCTH U3MEPEHUN (HU3UUECKUX BEIUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nuecknx BENMYMH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM» ).

Me:xnpeaMeTHbIe CBS3H.

Nzydenue kypca ¢puzuku yriay0a€HHoro ypoBHs B 10 kiacce oCcyiiecTBasIeTCs
C YUYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypCcaMu MaTE€MAaTHKH,
Ouonoruu, XuMuu, reorpadu U TEXHOJIOTUH.

Meosicnpeomemmnbvie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAay4YHbIA (akT, rumnore3a, (U3MYECKas BEIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuka: penieHUe CHCTEMbl YypaBHeHUM. JIuHelHas QyHKuus,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOM mpupoze, Auddysusa, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH Cpessbl,
yTUIU3alusl OUMOOPraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKH  «TEIJIOBOM» W
ANIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B )KUBOM MpUpPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHEe HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METAJJIOB,  DJEKTPOJIUTUYECKAs]  JIUCCOIMAIMs, TalbBaHMWKA, dJEKTPOHHAS
MUKPOCKOTIHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHMUECKHE KOHCTPYKIUH
(KpOHILTENHH, peméryaTble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), IBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, ObITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJIE HAHOMAaTepUasioB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpuOOpoOB,
ra3opaspsAHble JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarmutHOM wuHAyKuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIE€W. JINHUY MarHUTHOW WHIYKIIHH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHWKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYb. J[BHKeHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHia.

MarunurtHoe 1oJjie B Beniectse. @eppoMarHeTHKy, napa- u JHaMarHEeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IMPUMCHCHUC

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

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHUTHOM UHAYKIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenue nBuxeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NEeUCTBUS AIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeUCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYusL.

SIBiieHMe DJIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
uHaykiuu. OJIC uHAykuuu. 3aKOH HJIEKTpOMAarHUTHOW wuHAyKuu Dapanes.
Buxpeoe anekrpuueckoe nosie. Toku Pyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOoCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonHaykuu. JJC caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE IPOLECCHI: WHAYKIHMOHHAsS
MeYb, COJICHOU], 3alIUTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

JHemoncmpauuu.

HaGmronenne siBieHUS 2JIEKTPOMArHUTHOW WHTYKIIWH.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIINH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue sSBICHUS EKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

CoOopka MoJieny IEeKTPOMArHuTHOTO TeHeparTopa.

Paznen 5. KosieOaHusi 4 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe u JTUHAMHYECKOE OMHUCAHUE.
DHEPreTUYeCcKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAaHWYECKOU AHepruu). BuiBojg
JTUHAMHYECKOTO OIMUCAHMS TAPMOHHYECKUX KOJIEOAHUM M3 MX SHEPreTUUYECKOro U
KMHEMaTHUYECKOT'0 OMUCAaHUS.

Amvmnutyna u (dasza kosnebanuid. CBS3b aMIUTMTYIbI KOJI€OaHUN HCXOHOU
BEJIMYUHBI C aMITUTyIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uvactora koneOanuit. Ilepron ManabiXx CBOOOJHBIX KoOJIeOAHUIMA
MaTeMaTH4eCKOTo MasTHuKa. Ilepuon cBOOOAHBIX KoOJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHBIC KoeObaHus. Pe3oHaHc.
PezonancHas xpuBas. BiusHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOAaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECCHI: METPOHOM, YacChl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KoJaeO0aTeIbHOTO JIBIKCHUS.

Ha6momenne He3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil ¥ 3aBUCIMOCTH TIEPHO/1a CBOOOTHBIX
KOJIeOAHWUH OT CONIPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEJIbIO
dbopMupoBaHUs MPEACTABICHUH 00 WICaTbHOW MOJICTH IPYKHHHOTO MasTHHKA.

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

HccnenoBanrie BEIHYKIEHHBIX KOJIEOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSAHOTO M MIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3ydeHne nBUKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIeOaHUH.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

KoneGarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJeOaHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa C aMIUTUTYAO0W CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MONIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
NEUCTBYIOIIEE 3HAYEHHWE CWUJIBI TOKAa W HANpsDKEHUsS TpU pazIuyHoOM dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LENH CHUHYCOUJIAJIBHOIO MEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOiIeHHE
BJIEKTPUYECKON SHEPTHH.

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

TeXHUYeCKHe YCTPOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOTHI CBOOOHBIX KOJIEOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarOMMUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiilcTBO U IpUHIIKIL IeUCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne TpanchopmaTopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHnus. llomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

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

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

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

[TpuHUIKIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCcTpaHEHUE MOTIEPEYHBIX U MPOI0THHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHUIA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXXEHHE, TPEIIOMIIEHUE,
noJsispusanys, tudpaxius, nHTepdepeHIns.

O6Hapy:xeHue uH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUCHHU.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu cera.
To4eyHbIi HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBbHBINA MOKa3aTeNb npeaomieHus. 1IocToSTHCTBO 4acTOThI
CBETA U COOTHOILIEHUE IJIMH BOJIH IIPU NEPEX0JE MOHOXPOMATUYECKOTO CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHbIA cocTaB 0enoro cBerTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa’KEHUS.

Cobuparomue 1 paccenBaroiye TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U OINTUYECKas Cuja TOHKOW JIMH3bI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOM
chepudeckoil JMH3BI OT €€ TEeOMETPUM M OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300paKeHUW TOYKM M OTpEe3Ka MPsSMOU B
coOMpAaroUIUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTeMaXx.

Ontuueckue npubopsl. Paspemaromias cnoco6HocTh. ['11a3 kak ontuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kilaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YCiIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMYMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MHUKPOCKOI, MPOCKIMOHHBIN amnmapaTr, OpPOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKECHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HaGmroneHre noaHoro BHyTPEHHETo OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPAJLICIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMocTH (HDOKYCHOTO pAcCCTOSTHUSI OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOISIPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3aydeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Ha6monenue u uccnenoBanue AudpaKkImOHHOTO CIIEKTpa.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[Tonmy4yeHue crekTpa U3Iy4eHHUS] CBETOAMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKHU.

Pa3znesn 6. OcHOBBI cieMAIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['paHuLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKH. [locTyarsl crienuanbHOM
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeobGpa3zoBanust  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeyieHue
BPEMEHHU U COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOM YaCTHIIbL. DHEPIUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE IPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTUIl (1O
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

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

®OoTOHBI. DHEPrUsa U UMNTYJILC (OTOHA.

dotorpdext. Onbitel A. I'. Croneroa. 3akonbl porodddexra. YpaBHeHHE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakawIllyro mnoBepxHocTh). OmbiTel 1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCs yactunbl. KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIIax.

Crneunduka n3mepenuii B Mukpomupe. COOTHOIICHHsI HEONpeIeaEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUHK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeNIHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue ¢poTope3ucTopa.

N3mepenune nocrosiaaoi [Imanka Ha ocHOBe HcciienoBanus Gororddekra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIEIOBAHHUIO CTpOoeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. M3ny4yenue u norioiuieHue (GOTOHOB MPHU MEPEXOAE aTOMa C
OJIHOTO YPOBHS SHEPTUU Ha JPYTroMu.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHU4YeCKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEeKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sijapa. M30Tonsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIA OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3U HYKJIOHOB B sifipe. SaepHbie cuibl. JlepekT macchl sipa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozpl perucTpaly U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHAaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangapTHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBO (przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUUYECKUE MPOLECCHI: T03UMETP, Kamepa
Buiibcona, siiepHbIN peakTop, TEPMOSIAEPHBIN peakTop, aTOMHasi 00M0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (11O TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMuH. IIpuMEeHUMOCTH 3aKOHOB (U3UKK it OOBSICHEHUS MPUPOJBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKue 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. MIcTouHuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCJIE€N0BAaTEIbHOCTU. BHYTpEeHHEE CTpoeHHUe
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuku v kBa3zapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosibioro B3peiBa. PenmnmkToBOE H3ITyUYEeHUE.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeeHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

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

Du3nyYeCKUil MPAKTHKYM.

Cnioco6b1 m3MepeHust PU3NIECKUX BEIMYMH C UCTIOIh30BAHUEM aHATIOTOBBIX H
U(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEITHOCTH U3MEPEHUN (DU3UYECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUW, HCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nUecKnX BENWYMH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp 3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3leliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTopHbie padOThl, MPAKTUKYM).

0O0o0mamee MoOBTOPEHUE.



O6o00uieHne U cucTemMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas pU3MKa U TEPMOANHAMUKAY, « DIEKTPOAUHAMUKaY, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUM OTHOCHTENBbHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm u acTpOHOMMHM B OSKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAy4YHOW KApPTUHE MUPA, 3HAYCHUE OIMCATEIBHOM,
CUCTEMATU3UPYIOIIEH,  OOBSCHUTENBHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 ¢u3MUECKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢puzuku yriayonénHoro ypoBHs B 11 kinacce ocyiiecTBisercs
C Y4€TOM COep>KaTeIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMud MaTeMaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbBIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (DakT, rumnoresa, (pumyeckas BeIWYMHA, 3aKOH,
TEopus, HaONIOJCHUE, OSKCIEPUMEHT, MOJECIMPOBAHUE, MOJIeNb, H3MEpEHUeE,
HOTPELIHOCTH U3MEPEHNH, N3MEpUTENbHBIE TPHUOOPHI, U(poBast 1abopaTopHsl.

Mamemamuxka: pelICHHWE CUCTEMBbl YypaBHEHUH. TpuUroHoMeTpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE
TOKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanble 31eMeHTapHBIX (yHKUUN. [Ipu3sHaku noAOOUS TPEYroJIbHHUKOB,
ompeiesIeHHe TUIONIaau TUIOCKUX GUryp U 00bEMa Tel.

Buonozcua: snextpuyeckue SBICHUS B KUBOW Npupoie, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOACTBE
NIEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTpPOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHMSI KPUCTAIUIMYECKON PEIETKH, CIEKTPAJIBHBIN aHAJIN3.

I'eocpagpua: wmarHutHble TIONIOCA 3€MJIM, 3alIeKW MArHUTHBIX Py,
doTochEMKaA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKLIUOHHAS I€Yb,
JIMHUM 3JIEKTpONepeay, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anteHHa, teiepoH, CBY-meub, yabTpa3ByKOBas JHMArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJIHEYHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKH, JIepHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoro mnpenmera «Duzukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, paclIupeHue >KU3HEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOLECCE peanvu3alli OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKAAHCKOT0 BOCIIUTAHMS:

e cOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YJAIOIIErocs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJeHa POCCUHUCKOI0 00IIEeCTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHHE B3aUMOJECHUCTBOBATH C  COLUMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH.

NATPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUICKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K I'OCYAApPCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUYECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCUOHATBHON NeATeIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (DU3UKOM U TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00J1aCTU
($U3HMKY HA TPOTSKEHUU BCEH HKU3HU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITENIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHUs] (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETLHO ~ (OPMYJTUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bu3HUECKHUX SIBICHUAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATETHHOCTH;
KOOPJMHUPOBATh W  BBIIOJHATH PabOTy B YCIOBHSIX PEATbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYEBHIMHU MOHITUSIMU W METOJIAMU
bu3nYeCcKol HayKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, IPUMEHEHHIO Pa3IMYHBIX METO0B ITO3HAHWS;

BJIAJETh BUJIAMHU JICSATEIBHOCTH IO TOJYYCHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJISATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THIOTE3y €€ pelIeHUs, HaxOIUTh apryMEHTBl s
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECCKH OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOMN
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA MO0 (U3MKE B TPAKTHUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJIa/IETh HABBIKAMH MOJTy4eHHs UHPOpMaIuu GU3NIECKOTO COJAEPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBISTh IIOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeAcTBa HWH(OOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PU3MYECKOTO COJEPKaHMS B PA3IHYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMAHHON U MHIUBUIYaIbHOU
paboThI;

BbIOMpATh TEMATHUKy U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOr0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpeiesiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJA W KaXJOTrO yYaCTHHKAa KOMAHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSATEIBLHO OCYIIECTBIISATH TO3HABATENLHYIO IESITEIbHOCTh B 00J1aCTH
(bU3UKH U aCTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JTUYHBIX MPENOYTCHUL;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO IPYIAUIMU B 00IaCTH
(¢U3UKHN, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN MHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPCKTHUBEI B ACATCIIbHOCTD,
OLOCHHMBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BJIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedlieKCuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

WCIIOIb30BaTh MPUEMBI peIIeKCUU AJIsl OLIEHKH CUTYalliU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELIEHUS II0 UX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI M ApryMEHTbl JIPYIMX IPU aHaIU3€ pPE3yIbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIITUOKH.

B mporecce A0CTHIKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
duszuke Ui ypoBHS cpeAHero ooOimiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIICHCTBYETCS HYMOIMOHAIBbHBIH WHTEIUICKT, TIPEITOJTaratoInii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  MOHUMATh  CBOE

AMOIIMOHATLHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATLHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTb aJalTUPOBATHCA K
AMOIIMOHATFHBIM HM3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IEeTU
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh  DMOIIMOHAIBEHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSABIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K koHniy oOyuenus B 10 knacce npeqMeTHbIE pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
AKOJIOTHYECKOM, COIMAJIbHOM M A3TUYECKON cdepax JeaTeIbHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpAa,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3nueckoll TEeopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (PU3UKU U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN 0 (U3UUECKON KAPTUHE MUPA;

pa3nuyarh yCIOBUs MPUMEHUMOCTH MOJIeNel (U3HUUeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpIMAJIbHASI cUCTeMa OTCYE€Ta, a0COJIOTHO TBEPJOE TEIO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JABUKEHHUE, CBOOOIHOE MaJieHHe,
abcoyitoTHO yripyrast aedopmaiivs, aOCONIOTHO YNPyroe U abCOIIOTHO
HEYNpPYroe CTOJKHOBEHHUs, MOJEIM Ta3a, KUIAKOCTU U TBEPAOrO
(KpHCTAJIMYECKOT0) TeJa, UACAbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHMYECKHE MPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBHXKCHHSI, (POPMYJIbI KUHEMATHKA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuies A CKOPOCTH U TEpEeMEICHUs,
3aKkoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anmies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHMYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUUYECKOW JHEpruu,
yCIOBUSl pAaBHOBECHs TBEPAOrO Tena), MPU HTOM HCIOJIb30BATH
MaTE€MaTHYECKOE BbIPAYKEHNUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHHUMOCTH
¢u3nuecknx 3aKOHOB: TpeoOpa3oBaHui [ammiesi, BTOPOro M TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpPAHEHHS HMMIIYJIbCA U MEXaHUYECKOH
JHEPIrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHus MKT wu 3akoHBI MONEKYISIpHOW (UBUKU U
TEPMOAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIIOBOrO JBMIKEHUS M KOHIICHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEpATypbl BELIECTBA CO CpPEOHEH KHHETHUYECKON
SHEPrueu TEIIOBOTO JBMKECHMS €r0 YacCTHIl, CBA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl U €ro TeMIepaTypoi, YpaBHEHHUE
MenpneneeBa—Kianeiipona, mnEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpPaHEHHMSI PHEPIHHM B TEIUIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTeMaTHYeCKOE BEIPAKCHHUE 3aKOHOB, YKa3bIBaTh YCIOBHS TPUMEHUMOCTH
ypaBHeHus MeHnneneeBa—KnaneiipoHa;

AQHAMM3UPOBATh M OOBSACHATH DIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKCHHS M 3aKOHBI AJICKTPOJMHAMHUKH (3aKOH COXpaHEHUS
AIIEKTPUIECKOTO 3apsja, 3aKOH Kynona, MOTCHIIMAJIBHOCTh
ANEKTPOCTATUICCKOTO TIOJIS, NPHHIMIT CYTNCPIIO3UINHN DJIECKTPUICCKUX
noJiel, TIpY 3TOM YKa3bIBas YCIIOBUS NMPUMEHMMOCTH 3akoHa KymoHa, a
TaK)Ke TMPAKTUYCCKH BaXKHBIC COOTHOIICHUS: 3aKOHBI OMma I ydacTka
Ienu W JUIS 3aMKHYTOH JJICKTpUYEeCKO# menwu, 3akoH JDxoyns—Jlenna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

ONMKCHIBATh (DU3UYCCKUE TPOLECCHl WM SBJICHHS, HMCIOIb3YS BEIMYHHBI:
nepeMeIlieHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIBI, JTaBJICHUE, TOTCHIIMAIbHAS YJHEPTUsl, KHHETHYECKas SHEPTHS,
MEXaHHYeCcKasi SHeprus, padoTa CHIIbI, IEHTPOCTPEMHUTEIFHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHWJIa YIOPYTOCTH, CHJIa TPCHHS, MOIIHOCThb, JHEPTHUs
B3aMMO/ICHCTBHS Tena ¢ 3eMIIEN BOJIM3H e€ MOBEPXHOCTH, SHEPTHSI YIIPYTOM
nedopMary MpYy>KUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIFOTHASI TeMIIepaTypa
Tena, paboTa B TEPMOJIWHAMHUKE, BHYTPEHHSS DSHEPrUS HICATBHOTO
OJIHOATOMHOTI'O Ta3a, paboTa MAEealbHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa, KII/| uneansHOro TEMmIOBOTO ABUTATENS; AJIEKTPHUUECKOE MOJe,
HANPSDKEHHOCTD JIEKTPUYECKOTO TMOJIsI, HAMPSKEHHOCTD MOJS TOYEUHOTO
3aps/ia WM 3apsHKEHHOTO IIapa B BaKyyMmMe€ U B JIUAJIEKTPHUKE, MOTCHIIHAI
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIIMAIOB, JIEKTPOABUKYIIAS
CWJa, CHJIa TOKa, HANps>KEHHWE, MOUTHOCTh TOKAa, JJIEKTpUUYECKasi EMKOCTh
IUIOCKOTO  KOHAEHCAaTopa,  COMPOTHBIEHHWE  ydYacTKa  Lemu  C
MIOCIIEIOBATENIbHBIM M MapaJIeIbHBIM COSTMHEHUEM PE3UCTOPOB, IHEPTHUS
AIEKTPUUECKOTO OIS KOHACHCATOPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBIICHUM:
MEXaHMYECKOe JBWKCHHUE, TEIUIOBOE [BIDKEHWE YaCTHI] BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIKeHHE, nuddys3us, ucrapeHue,
KUATICHUE W KOHCHCAIMS, TUTABJIICHUE W KPUCTAILTU3AIINSI, HATIPABICHHOCTD
TEIUIONIepeayuu, dIEKTPU3ANMS TeJ, SKBUIIOTCHIIUAIbHOCTh MMOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PUM3NYECKON BETMYUHBI OT
JPYTOH ¢ UCTIOIB30BAHUEM MPSIMBIX H3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3yibTaThl IMOJYYCHHOW 3aBUCHUMOCTH
du3nuecknx BENMMYMH B BHAEC TpaduKOoB C y4E€TOM aOCONFOTHBIX
MOTPENTHOCTE  W3MEpPEHWH, JeNaTh  BBIBOABI IO  pe3yjbTaTam
WCCJICIOBAHMS,;



MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OLICHWBAaTh aOCONIOTHBIE U
OTHOCHUTEJbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHHUIA;
MPOBOJIUTD OTBITHI MO MPOBEPKE MPEIOKEHHON THIIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOMpaTh AKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

co0Mro1aTh MpaBuiia 0€30MacHOro Tpy/ia Py MPOBEACHUN UCCIICIOBAHUN B
pamMkax  y4yeOHOro  OSKCIEpHUMEHTa, MpakTUKymMa ©  y4eOHo-
MCCIIEJIOBATEIILCKOM W TPOEKTHON JEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemars pacdy€THble 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndecKoll MOJENbI0: HA OCHOBAaHHMH aHAlM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBeUarmeld TpeOoBaHUSAM 3ajavu,
PUMEHSTH POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAaThl (PU3MUECKHIX
TEOPHUI MPHU HCIIONF30BAHUH MaTEMaTHUYECKUX METOJOB PEIICHUs 3ajad,
IPOBOJIUTH PacyEThl HA OCHOBAHWH MMEIOIUXCS JaHHBIX, aHATH3UPOBAThH
pe3yabTaThl U KOPPEKTHPOBATh METOMABI PEIICHUSI C YYETOM IMOJYICHHBIX
PE3yNIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWK U3
pa3HBIX pa3[enoB Kypca (PU3MKH, a TAaKKE UHTErPALMHA 3HAHUKN U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO
IENOYKY PACcCyKJIEHUMN C OMIOPOM HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3NYECKHE SBJICHNUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
PUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

HNPUBOAUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YEJIOBEKa, CBS3aHHOM ¢ (U3MUYECKUMHU THPOLECCaMH, C
MO3UIINH 3KOJIOTHYECKON 0€30MacHOCTH, MPEACTABICHUM O PallMOHAIBHOM
MPUPOJIOTIONB30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUU
HAyKH W TEXHOJOTWHA i JalbHEHIIEero pa3BUTUS UYEJIOBEUYECKOTO
00111eCTBa;

MPUMEHSTh Pa3IUndYHbIe CIIOCOOBI paboThl ¢ WHpOpMaIe (HU3NIECKOTO
COJEp)KaHUSI C HCIIOJIb30BAaHHEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIOJNb30BaTh COBPEMEHHbIE HWH()OPMAalMOHHBIC



TEXHOJOTUU JJI1 TOUCKA, NEpepadOTKM M MNpEeAbSBICHHUS Yy4eOHOU H
HAy4HO-TIOMYJISIPHON MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaK, TMOJYYEHHON W3 pa3au4HbIX HCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBATH  MOJy4aeMyl0 MH(OpPMAUUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UH(POpPMALIUK;

POSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUM B MPOLIECCE BHIOJIHEHUS
IPOEKTHBIX U Y4EOHO-UCCIEeI0BATENbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH PAOOTy TPYIIIbI, PAlMOHAIBHO PACHpPENEsATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIaJ KaXXJOTro U3
YYaCTHUKOB I'PYIIbI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

NPOSBIATh MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xonmy oOyuenus B 11 knacce npeiMeTHbBIE pE3yIbTaThl HA YTyOJIEHHOM ypOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B SKOHOMUYECKOM, TEXHOJIOTUUYECKOM, COITUATBHOM
U ITHYECKOM cdepax AesTENbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTHHE MUPA, POJIb ACTPOHOMUU B IMPAKTUUECKOU
JeSTEIHbHOCTH YeJOBeKa U JaJbHEHIIEM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEMATHU3UPYIOIICH, OOBSICHUTEILHOU U
IMPOTHOCTUYECKOW (DYHKIUK (U3UYECKOH TECOPUHM — DJIEKTPOIUHAMHKH,
CHEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (M3HKH, POIb
buzudeckoil Teopuu B (POPMHPOBAHUU TPEACTaBICHUN O (Qu3nUecKoi
KapTHHE MHpa, MECTO (HU3NYECKOM KApTUHBI MHUpa B 0OIIeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABIICHUI O MPUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIeH (U3UUECKUX TeJ U MPOIIECCOB
(SIBJIEHMIA): OJTHOPOAHOE DIEKTPUUYECKOE U OJHOPOJAHOE MATHUTHOE MOJIA,
rapMOHUYECKHE KOJIeOaHWs, MaTeMaTHUYECKUN MAasITHHUK, WJCaTbHBINA
IPYKUHHBIH MasITHUK, rapMOHUYECKUE BOJIHBI, UjcabHBIN
KoJe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7pa |
KBAaHTOBOM MOJICJIIN CBETA;

paznuyath yclioBUsA (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TIOHMMAaTh BCEOOMNN XapakTep (QyHIaMEHTATbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIOJIH30BAHUS YACTHBIX 3aKOHOB;

AQHAM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE TMPOIIECCHI M SBIICHUSA,
WCIIOJIB3YSI OCHOBHBIC TIOJOXKEHUS H 3aKOHBI JJICKTPOJWHAMUKH U
CHEIUATbHOW  TEOPUHU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUS



JNEKTPUYECKOTO  3apAna, cwia Awmmepa, cwia JlopeHma, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio  Jlenma, cBsa3p  O/C
CaMOMHIYKIIMM B DJJEMEHTE JJIEKTPUYECKOW ILENU CO CKOPOCTHIO
M3MEHEHUS CUJIbI TOKA, TOCTYAThl CIEUAIbHON TEOPUU OTHOCUTEIbHOCTH
OUHINTEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uKu  (ypaBHeHHME  DWHINTEWHa  AJid
dboTorddexTa, mepBbIif U BTOPOU MOCTYIAThl bopa, MPUHIIUIT COOTHOIIIEHUS
HeonpenenéHHocted ['eilzenOepra, 3akOHbI COXpaHEHHUsS 3apsA/IOBOTO U
MacCOBOT'0 YHCEI ¥ DHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH PaInOaKTUBHOTO
pacrnajna);

ONMKCHIBATh (PU3UYECKHUE MPOLECCHl U SIBICHHS, HMCIOJIb3YyS BEIMYHHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TMOJIS, MOTEHIHUAN 3JIEKTPOCTATUYECKOTO
MoJisl, Pa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, HHIYKUIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKIMW, HHEPrus MArHUTHOTO TMOJIS
IPOBOJAHHUKA C TOKOM, PEJIITUBUCTCKUIN UMITYJIBC, ITOJIHAS SHEPTHUSl, SHEPTHSI
MOKOSI CBOOOTHOM YaCTHUIIbI, SHEPTUS U UMITYJIBC (DOTOHA, MACCOBOE YUCIIO
Y 3apA] sIpa, SHEPTUs CBA3U A11pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJIICHUM:
ANIEKTPOMArHUTHAs! MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(epeHIIUS
BOJIH, Audpakuus, JUCHEPCHs, TOJHOE BHYTPEHHEE OTpakeHHE,
dboToanekTpudeckuii 3 ekt (hotodddexr), anbda- u 6eTa-pacnasl saep,
ramma-usiaydeHue saep, Gu3nuecKue MpUHIUIBI CIEKTPAIIBHOTO aHAIH3a U
paboTHI J1a3epa;

ONpENENATh HANpaBICHUE HWHAYKIIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJibl Amriepa u cuisl JlopeHua;

CTPOUTH HU300pakeHUE, CO3aBaeMoe IJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PaCCUUTHIBAThH €r0 XapaKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIATaIIAE ACTPOHOMHYECKHE MOHSTHS, TEOPUU H
3aKOHBl JJII aHauu3a U OOBICHEHHA (U3NYECKUX IPOIIECCOB,
OPOUCXOIAIIMX B 3BE34aX, B 3BE3AHBIX CHCTEMAax, B MEXIAJIAKTHYECKOU
cpele; IBUKEHUsI HEOECHBIX Tell, IBOJIFOLUU 3BE3]] U BeeneHHo;
NPOBOJUTh HCCJIENOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM NPSMBIX HW3MEPEHUH, NpPU O3TOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHpOBATH pe3yJIbTaThl MOJY4YEHHOM  3aBUCUMOCTH
¢u3nyeckux BeNWYMH B BHUIAE TIpadukoB ¢ Y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTE  M3MEpPEHWM, JelaTh  BBIBOJABI [0  pe3yJibTaraM
HCCJIEI0BAHMS;



MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OLICHWBAaTh aOCONIOTHBIE U
OTHOCHUTEIbHBIC MTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHI;
MPOBOJUTD OMBITHI 1O MPOBEPKE MPEIOKEHHON THIOTE3bI: TNIAHUPOBAThH
AKCIIEPUMEHT, COOMpaTh AKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTHCHIBATh METO/IBI TOTYUYCHHS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUM;
co0ro1aTh MpaBuiia 0€30NMacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMkax  y4yeOHOrO  OKCIEPHUMEHTa, MpakTUKymMa W y4eOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BAHUS;

pemats pacuy€THble 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndyeckoil MOJENBI0: HAa OCHOBAaHWW AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndYecKkue MOMENH, OTBEYAIOIIUE TPeOOBaHUSAM 3a7add, MPUMEHSITH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAaThl (YU3HMUECKUX TCOPH
NpU  WCIOJB30BAHUHM MAaTeMaTHYeCKUX METOJOB DEIISHUS  3ajad,
IPOBOJIUTH PacyEThl HA OCHOBAHMH WMEIOIUXCS JaHHBIX, aHATH3UPOBATH
PE3yNbTAThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOTYYESHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWK U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TAaK)KE UHTETPALMK 3HAHUI U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATh JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHNUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 11 OOBSICHEHHS OCHOBHBIX
IIPUHIIMIIOB PaOOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAMUTDH IPUMEPHI BKJIa/1a POCCUACKHX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaJIM3UPOBATh U OLIEHUBATh MOCJIECTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PHM3MUYECKUMHU TPOLECCAMH, C
MO3UIIMH 9KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUU
HAyKH W TEXHOJOTMHA JJii JallbHEHIIero pa3BUTUS YEJIOBEUECKOTO
00111eCTBa;

MPUMEHSITh Pa3JIMUHbIE CIOCOOBI PadbOThl ¢ MHpOpManUend (PU3NIECKOTO
COJEp)KaHUSI C HCIIOJb30BaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepabOTKU U MpeAbsSBICHUS Y4eOHOH W
HAy4YHO-TIOMYJISIPHON MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
uH(pOpMaIKU, MOJYYEHHOM U3 PA3IUUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro HMH(OpPMAUI0O M  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA UH(POpPMALIUK;

IPOSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MPOLIECCE BHIOJHEHUS
IPOEKTHBIX U Y4EOHO-UCCIEeI0BATENbCKUX padoT;

paboTaTh B TpyHIne C MCIOJHEHUEM pPa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATH PAOOTY TPYIIbI, PAlMOHAIBHO PACHpPENesATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI;

NPOSIBIIATh MOTHBALIMIO K Oyaymieil mpoecCuoOHAIbHON S TEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIISL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
1.1 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 10 1
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU 15 1
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1
33 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 |
' HEePEXO b
Hroro no paszneny 49
Pazpnen 4. QJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1
4.2 IToCTOSTHHBIN dIEKTPUYECKUN TOK 24 1




4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHWI MPAKTUKYM
5.1 ®uU3N4ECKUN IPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. QJIEKTPOJANHAMUKA
1.1 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHasE MHIAYKLNS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanudeckue KojeOaHus 10
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15
)3 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15

4.2 ®dusznka aroma 5

43 ®u3nKa aTOMHOTO SA7pa U 3JIEMEHTAPHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazneny 12
Paznen 6. ®PU3HMUECKHWI MPAKTUKYM
6.1 @uU3NYECKUN NPAKTUKYM 16 16
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