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IHOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uKe Ha YpOBHE cCpeaHero ooOmero o0pa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJOXXEHUW M TPeOOBaHHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOHW oOpa3oBareiapHON mporpammebl, mpenctaBieHHbix B ®I'OC COO, a
Takke ¢ yu€Ttom deaepanbHoil padodeil mporpamMMbl BociiuTanus u KoHmenmmu
npenojaBanus yueOHoro npenmera «Dusnka» B 00pa3oBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ @eneparuy, — pealM3yIONIMX  OCHOBHBIE  00pa3oBaTEIbHbBIC
MPOTrPaMMBl.

[Tporpamma mo ¢usuke onpeaenser o03aTENbHOE MPEIMETHOE COIePKAHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3/elioB
y4e0HOTO TIpeaMeTa C YYETOM MEXKMPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOro TMpolecca, BO3PACTHBIX OCOOEHHOCTEM  O0ydarouuxcs.
[Iporpamma no ¢usuke Aa€T NpEACTaBICHHE O LENAX, COJAEpKaHUHU, OOIIe
CTpaTeruu OOYy4YeHHMs, BOCIHUTAHUS U Pa3BUTUS OOYYAIOLIUXCA CPEACTBAMHU
yueOHoro npeameta «duzuka» Ha yrinyOI€HHOM ypPOBHE.

N3yuenne kypca (pusnuku yriayOJEHHOTO YPOBHS IO3BOJISIET PEai30BaTh
3a71aui TPo(PeCcCUOHATBLHON OpPUEHTALUK, HAMPABICHO HA CO3JaHUE YCIIOBHM IS



MPOSIBJICHUST CBOMX MHTEIJIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEN KaXKIbIM
oOy4Jaromumcsi, KOTOpble HEOOXOAUMBbI g NPOAOCDKEHHs 0oOpa3oBaHUs B
OpraHu3anusax MNpoPEecCUOHATBHOIO O00pa30BaHUs IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIEIUATIBHOCTSIM.

B mporpamme 1o Qusuke omnpenensioTcs IUIAHUPYEMbIe pPE3YJIbTaThl
OCBOEHUS Kypca (DU3UKH Ha YPOBHE CPEIHETO O0IIEro o0pa3oBaHus: TUYHOCTHBIE,
MeTanpeIMeTHbIe, MpeIMeTHble (Ha  yrIyOsn€éHHoM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOM JiJIsi pa3pabOTKU TpeOOBaHUW K JMYHOCTHBIM,
METanpeMEeTHBIM W TPEJAMETHBIM pe3yJibTaTaM OOy4YaroluXCs, OCBOMBIIUX
nporpaMMmy 1o (U3MKE HAa YpOBHE CpeaHero of0mero oOpa3oBaHUs Ha
yrayoJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-ICSTEIbHOCTHBIN MOIXO.

[Iporpamma no ¢pu3uKe BKIIOUYALCT:

IUIAHUPYEMbIE pPE3yJIbTaThl OCBOCHUS Kypca (U3UKUM Ha YrIyOJIEHHOM
YpOBHE, B TOM YHCJIC PEIMETHBIC PE3YyJbTAThI 110 TOJIaM O0yUCHHUS;

coziepkanue yuyeOHoro npeameta «Pusnka» Mo rojgam o0ydeHusl.

[Iporpamma mo ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET OBITh
UCITIOJI30BaHA YUUTENIMHU (DU3UKH JIJISI COCTABIICHHSI CBOMX PabOUYUX MPOrpamM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTEIEH U
NPEIOCTaBIsIET BO3MOXXHOCTU JUISI  pealM3alldd  PA3IMYHBIX METOAMYECKUX
NOJIXOJI0OB K TpEenojaBaHui0 (U3UKKA Ha YIIIyOJIEHHOM YpOBHE TMpPU YCIOBHUH
COXpaHEeHUs 00A3aTEIBHON YaCTH COJEPKaHUS Kypca.

dusrka Kak Hayka o HaumOosee OOIMMX 3aKOHAX MPUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIICCTBEHHBIN BKJIAJ B CUCTEMY
3HaHUHN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yIONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHHWH, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHHe (U3NYECKUX 3HAHWN ONpefeTuiio XapakTep M OypHOE pa3BHTHE
pa3HOOOpa3HBIX TEXHOJNOTHH B cQepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIyYEHUsI HOBBIX MaTEpHalOB C 3aJlaHHBIMH CBOMcTBamu. M3ydeHue
Gu3MKM BHOCHT OCHOBHOW BKJIaag B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydYaromierocs, B (OpMUPOBAHUE YMEHHN MPUMEHSTh HAyYHBIN
METO/I IO3HAHUSI TIPY BHITIOTHEHUN UMY YI€OHBIX NCCIICIOBAHMIA.

B ocHOBY Kypca (hu3uku Ha ypOBHE CpeTHETO 001Iero 00pa30BaHMs MOJI0XKEH
pAI Uael, KOTOpble MOYKHO PAaCCMATPUBAThH KaK MIPUHIUIIBI €r0 MOCTPOCHUSI.

Hoea uenocmuocmu. B COOTBETCTBUHM C HEU KypC SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3HMKHU, BKIKOUYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (PU3MKH
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
TnoJie.

Hoea zymanumapuzayuu. EE peanuzaius NpeanosiaracT MCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MUYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU M 3KOJOTMUECKUMH MPOOIeMaMH.

Hoea npuknaonoin nanpasnennocmu. Kypc ¢uzuku yriayOaéHHOro ypoBHS
IpenoiaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX
NPUJIOKEHUM M3Y4YeHHbIX Teopud U 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
yYpOBHE OOIIMX NPEICTABICHUA M COBPEMEHHbIE TEXHUYECKHE YCTPOWCTBA, H
TEXHOJIOTHUU.

Hoea Ixonozuzayuu peanusyercs TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHM, a Takxke 00CYXICHUS
npo0JieM palMoOHAIBHOTO MPUPOIOTOIB30BAHUS U IKOJIOTHYECKON O€30MacHOCTH.

OcBoeHue coaep:kanus MPorpamMMsbl 1Mo (PU3UKE TOJKHO OBITh MOCTPOEHO HA
NPUHIIMIIAX CUCTEMHO-AESITENIbHOCTHOTO noaxoaa. s dusuku peanuszanus 3TUX
PUHIIMIIOB 0a3upyeTcs Ha MCIOIb30BAaHUU CAMOCTOSITEIHHOTO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYIonero (Qakropa ydyebHoro mpouecca. [ns yray6nérHoro
YPOBHS — OTO CHUCTEMAa CAMOCTOATEIIBHOTO YYEHHUYECKOTO HKCHEPHUMEHTA,
BKJTIOUAIOMIET0 (DpOHTAIbHBIE YYEHUYECKHUE OMbBITHI MPH HM3YyYEHWH HOBOTO
Marepuaia, JjabopaTopHbpie paboThl U padOTHI MpakTHUKyMa. [Ipyr 3TOM BO3MOXKHBI
IBa crocoba peanu3anuu  (PU3MUECKOro TMpakTUKymMa. B mepBoM ciyuae
IPaKTUKyM TpoBoauTcs oo B koHme 10 u 11 kiaccos, mub0 mociie mepBOTro M
BTOPOrO MOJYroAuWid B KaXIOM U3 3THX KiaccoB. Btopoit cmocod — 310
UHTErpalnus paboT MpakTUKymMa B CHUCTEMY JabopaTOpHbIX paboOT, KOTOpbIE
MPOBOJSTCS B mpoliecce u3yueHus paszgena (temsl). Ilpu 3tom mon pabortamu
IIPAaKTUKYMa MIOHHMAETCSI CAMOCTOSATENIBHOE MCCIIEI0BAHUE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOT0 BIAa 6€3 MOMIAaroBOil HHCTPYKIIUH.

B nporpamme mno (@u3nke cHCTEMa YYEHUYECKOIO HSKCIEPUMEHTA,
7a00paToOpHBIX pabOT M MpakTUKymMa MpPEeJCTaBlIeHa €IWHbIM nepeuHeMm. Bridop
TEMATUKH IS 3TUX BUIOB YYEHHUYECKHMX IPAKTHUUECKHX PadOT OCYILECTBIAETCS
y4aCTHHKaMU 00pa30oBaTEIbHOIO MPOLIECcCa UCXOS U3 OCOOCHHOCTEN MOYPOUYHOIrO
IJIAHUPOBAaHUSI U OCHalleHUs KaOuHeta ¢usuku. [lpu 3TOM oOecneunBaeTcs
OBJIaJICHUE OOYYaloIMMUCA YMEHHSIMHU [POBOJUTH MpSMbIE U KOCBEHHBIE
U3MEPEHHUs, HCCIEJOBaHUS 3aBUCUMOCTEH (PU3NYECKHUX BEIMYHMH U IOCTAHOBKY
OIBITOB IO MPOBEPKE NPETIOKEHHBIX TUIIOTES.



bonpimoe BHUMaHWE yACHSECTCS PEIICHUIO PACUYETHBIX M KaYECTBEHHBIX
3agad. [lpu 3TOM 1711 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIIOTCS 3aJadd C SBHO
3a/laHHOM U HESIBHO 33/JIaHHON (PM3MYECKON MOJENbIO, MO3BOJSIOLINE MPUMEHSTh
M3yYCHHBIC 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasziena Kypca, TaKk
UHTETPUPYS MPUMCHCHHUE 3HAHWHM M3 Pa3HBIX pa3neioB. J[7s KauyecTBEHHBIX 3a1ad
NPUOPUTETOM SIBISIOTCSA 3aZaHusi Ha OOBSCHEHUE/NPENCKa3aHne MPOTCKAHHS
(u3nUecKuX SIBICHUI U MPOLIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BbIOOpa
du3ngecKoil MOIETH 7Sl CUTYaIlH MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIMeYeHHI0 y4eOHOro mporecca Kypc (pu3uku yriayOIéHHOTO
YPOBHSI Ha YPOBHE CPEIHETr0 001Iero oopazoBaHus JOHKEH U3y4aThCsl B YCIOBUAX
npeaMeTHOTO KabuHeta. B kabuHeTe GUBMKM JODKHO OBITH HEOOXOAMMOE
naboparopHoe 0O0OpYIOBaHHWE [JIsl BBIMOJHEHUS YKa3aHHBIX B MPOTpPaMMe II0
¢u3nMKe YYCHHUECKHUX OIBITOB, JIAOOPATOPHBIX PabOT M PabOT TMpaKTHKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000pY/I0BaHHE.

JlemMoHCTpanmonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYHMBACT IOCTAHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JEMOHCTpALMM IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHUPUYECKUX H
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE Il YYEHHYECKUX MPAKTHUYECKUX padoT
dopMupyeTcsi B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paToOpHOTO OOOPYIOBAHMS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUGPOBBIX Jab0paTOpHil.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

dbopMHupOoBaHUE WHTEpECa U CTPEMIICHHS OOydYalOIMMUXCA K HAYYHOMY
WM3YYCHUIO TPHUPOMBI, pa3BUTHE WX HMHTEIUICKTyaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BHUTHE TMPEACTABICHUN O HAyYHOM METOJE TMO3HaHUA U (popmMupoBaHHE
MCCJIEI0BATEILCKOTO OTHOIIEHHUS K OKPY/KAIOITUM SIBICHUSIM;

dbopMHupOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAaK pe3yibTaTa M3yUeHHUS OCHOB
CTpOEHUS MaTepUH U PyHTIaAMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN OOBICHATH SABICHHS C UCIIOIH30BAHNEM (PU3HUECKHUX
3HAHWWA W HAYYHBIX JIOKA3aTEIHCTB,;

dbopMHupOBaHUE TIPENCTABICHUNA O poiu (PU3UKH [JIs PA3BUTHUS JIPYTHX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;



pa3BHUTHE MpeICTaBICHUI 0 BO3MOXHBIX  cepax  Oyayuieit
npoeCCUOHANILHON  JIeSITEIbHOCTH, CBS3aHHBIX C (U3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HANpaBJICHUU.

JlocTrkeHue 3TUX Lened 00ecrneurnBaeTcs peleHrueM CIIeAyIoIuUX 3a7ad B
nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00Iero o0pa3oBaHus:

npUOOpETeHHE CUCTEMBI 3HAHUI 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKIIOYAs  MEXaHHUKY,  MOJICKYJISIpHYIO  (U3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPOPU3UKH;

dbopmMupoBaHue yMEHUN MPUMEHSATh TEOPETUUECKHUE 3HAHUS JJIs1 OOBICHEHUS
bu3MYeCKUX SIBICHUN B TPUPOJE W JUIsl MPUHATUS TPAKTUUECKUX DPEIICHUN B
MOBCETHEBHOM JKU3HU;

OCBOCHHME CIOCOOOB PpEIICHUS pa3IMYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢uznuecko MoIEeNblo, 3a/ay, MOAPa3yMEBAIOIIMX CAMOCTOSATENbHOE CO3/IaHHE
¢uznueckoi Mojenu, aaeKBaTHOM YCIOBHUSIM 3aJadyd, B TOM 4YHCJE 3ajad
WH)KEHEPHOTO XapaKTepa;

NOHUMaHUe (PU3UYECKUX OCHOB U TMPHUHIMIOB JEHUCTBHUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENy;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOTO TUIAHUPOBAaHUS U TMPOBEICHUS
¢u3nueckux OSKCIEPUMEHTOB, aHalW3a W HHTEpPHpeTanud UHOOpMaIuH,
OTIpeJICIICHHS] TOCTOBEPHOCTH MOJIYYEHHOT'O Pe3yibTaTa;

CO37aHUE YCJIOBHM [JI1 pa3BUTUS YMEHHUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM JEITEIbHOCTH;

pasBuTHE WHTEpEca K chepam npodecCuoHAIBHON NeATeIbHOCTH, CBA3aHHOM
¢ (PU3UKOM.

B coorBerctBun ¢ TtpeboBanusiMu DPI'OC COO yrinyOnéHHBI YpPOBEHb
u3ydeHus ydyeOHoro nmnpeamera «®PusznMkKa» Ha ypPOBHE CpPEIHEr0 OOIIEeTo
oOpa3oBaHus BbIOMpacTCsS OOYYAIOMIMMUCS, I[UIAHUPYIONUMU TPOJIOKCHHE
00pa30BaHus MO CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIA.

Ha n3ydenne dbusuku (yrimyOn€HHBIA ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBogutcs 340 gacoB: B 10 kiacce — 170 gacoB (5 yacoB B HE/IEI0),
B 11 kiacce — 170 4acoB (5 4acoB B HEZIEIIO).

[Ipennmaraemseiii B mporpamMme Mo (¢HU3UKE TepeyeHb Ja0OpaTOPHBIX W
MPAaKTUYECKUX pabOT SBIAETCS PEKOMEHIOBAHHBIM, YUWUTENb JEJaeT BHIOOP
MpOBENCHNUS JTA0OPATOPHBIX PAbOT W OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00yUaIOIUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunbliit MeTOX MO3HAHUS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. HayuHnslii MeToa o3HaHUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DOKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionenue u
AKCTIIEPUMEHT B (PU3HKeE.

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

[lorpemHnoct  u3MepeHuid  pusznueckux  BeauuyuH  (abCoyifOTHas U
OTHOCHUTEIIbHA ).

MopaenupoBanue (PU3NUECKUX SBJICHUN U MPOILIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TENO0, HWeadbHas KUIAKOCTb, HJACANIBHBIM Ta3, TOUYEUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aK0H, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHUs.

Ponp u mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwiibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIITY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1U(poBoil naboparopueit mo duszuke. [Ipumepsl n3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuUxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTh (CpefHsIi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOU TOYKU OT BPEMEHU U UX
rpauKH.

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



KpuBonnHeiiHoe  nBukeHue.  JIBKEHHE  MaTEpUAIbHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpaleHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIUAIbHOE) U MOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

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

Jemoncmpayuu.

Mopenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie1oBaHus JBUKEHUH.

Nnnroctpanuus npenebHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBMKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenue naBwkeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE NyTEH, TPACKTOPH, CKOPOCTEHN NBHXKEHHS OJHOTO M TOTO Ke
TE€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPSIMOJIMHERHOM PaBHOYCKOPEHHOM JABUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITOJIb30BaHUE UG POBOIA TabOpaTOPUN).

WN3yuenue nBmwkeHHWs Tena, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

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

HccnenoBanue 3aBUCHMOCTH TEeproAa OOpalleHUs] KOHHMYECKOTO MasTHHKA
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cuctemsl otcy€ra. I[Ipunimn
oTHOocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MatepuanbHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TI'PABUTALIMOHHON H
VHEPTHOM MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckod IMHUPOTHL. JIBUKEeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Keruepa. [lepBas kocMudeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapounuent tpenus. Cuina CONPOTUBICHUS TPHU ABHKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue ABMKEHUS TeJl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kauyenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCUCTBYIOIIEWM  MOPUIOXKEHHBIX K TeIy CHI C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLHUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U MIAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX B MNPYXKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalu.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBHIO, IEPEKUHYTON 4yepes
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUsI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBuCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBux’eHUs Irpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuJl, IPUIIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxecTH Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HeyCTOMYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE MPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEIIETUYAThIe KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne yclOBUII pPaBHOBECHS TBEPIOrO TeElNa, HMEIOMIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TeJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonwvl coxpanenus 6 mexanuke.

NmMnynbec MaTepuasbHON TOYKH, CUCTEMBI MAaTEPUAIBHBIX TOYEK. LleHTp Macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMinynbe cUiibl 1 U3BMEHEHNE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHMUE.

MomMeHT umITynbca MaTepualbHOM TOYKM. [IpencraBieHne o cCoXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduueckoe
MpeACTaBIeHUE PaOOThI CHUIIBI.

MOIIHOCTH CUIIBI.

Kunernueckass sHeprusi MarepuanbHOM TO4ykH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHIManpHBIE W HEMOTEHIMAIbHbIE CUbl. [loTeHIManbHAs SHEprus.
[loTeHuuanbHast sHeprust ynpyro neopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHass >HEprus
Teja B TPABUTALIMOHHOM I0JI€ OJHOPOAHOTO I1apa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymm A HUAEaTbHOM MKUAKOCTH KaK CIEACTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU SHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHHUE PAKET,
BOAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHLUMAJIbHOM HDHEPruu IpU
JNEUCTBUHU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Mpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomul, npaKkmuKym.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTA MOJENU JJIEKTPOMOOWIISE UM MOIUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHEeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KWUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU JABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazaea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbITHOE oOocHOoBaHue. Jubdys3us. bpoyHOBckoe nBMXKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiectBa. Mojaenu CTpOeHUs Ta30B,
KUJKOCTEH W TBEPIBIX TEA M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



Mojeneii. Macca u pasmepsl Moisiekylnl (atromoB). KomuuecTBo BermiecTa.
[ToctostnHas ABorajpo.

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

Mogenb uaealbHOrO ra3a B MOJICKYJISPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3akon Jlanerona. M3omporiecco B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTtBa. [ 'paduueckoe
npeJiCTaBlIEeHNnE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETHIECKON TEOPUH UJaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TEMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEIJIOBOTO ABVMIKCHUSI €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
O6apomeTp, noy4eHue HaHOMaTEepPUATIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTe.

Mopaens onbita lTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u nuccnegoBaHue N30MPOILIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

HccnenoBanne mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3y4yeHune n30X0pHOro nporecca.

N3ydenune nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHEIIHNE 1 BHyTpeHHHE napaMeTpbl. [lapamerpol
TEPMOJAUHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoamHamMuku. (CaMOIPOM3BOJBHAA — PEJIAKCALIHS
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.

Mopenp wuIeanpHOr0 ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHMIA:
ypaBHeHne MeHneneeBa—KianeipoHa M BBIPAKEHUE [JI1 BHYTPEHHEW SHEPIUU.
VYcnoBus mMpUMEHUMOCTH 3TON MOJIENN: HU3Kasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypbl. BeipaskeHue 1 BHyTpEHHEH dHEPTHHU OJTHOATOMHOI'O HJI€AIbHOTO
rasa.

KBazucratnyeckue u HECTaTUYECKUE TTPOLIECCHI.

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

Temonepenaya  kak  cnocod  WM3MEHEHWs  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss pabotel.  KonBekius,
TEIJIONPOBOIHOCTD, U3JIyYEHUE.

KonmuuectBo Temotel. TemnoéMkocTh Tena. YaelnbHas U MOJSIpHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkommyecTBa TEIIOTHI MpH Teronepenave. [lonstue 00
aanabaTHOM mpolecce.

[lepBblii 3ak0OH TepMOAMHAMUKHA. BHyTpeHHss sHeprus. KomandecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IIPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJIMHAMUYECKOW CHUCTEMBI MPOXOAUT
eIMHCTBCHHAs aguabdara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIIOTY OT 0oJiee XOJIOIHOTOo Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh NpUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE ACTHEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/ibl.

TexHuueckne yCTpOWCTBA W TEXHOJOTHYECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJIUIIMOHEP, AU3ENIbHBIA W KapOIOpAaTOpPHBINA ABUTrATENM, MapoBas TypOuWHa,
MOJIyYEHHUE CBEPXHMU3KUX TEeMIepaTyp, YTWIM3ALMS «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIN3ALMS OMOOPraHUYECKOrO TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBOI» M AJIEKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aiuadaTUYECKOM pacIIupEeHUU.

Bo3nymiHoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U13MEHEHUSI BHYTPEHHEN SHEPTHUU.

UccnenoBanue anuadbaTHOTO mpolecca.

KomrnbproTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3Mmepenue yaenbHONU TEIUIOEMKOCTH.

UccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HEHachIllEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH W JABJICHUSI HACBIIMIEHHOI'O TMapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyOnumarnus.

Hedopmanmu tBEpHoro tena. Pactsokenne u cxxatue. Cupur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnnoBoe pacmMpeHre KUIKOCTEH W TBEPABIX Tell, 00bEMHOE M JMHEHHOE
pacimpeHre. AHTAQpMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PacUIUpPeHUs Tell (Ha KAaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEepruy B Pa3oBBIX MEPEXOIax.

YpaBHeHHE TEMIOBOI0 OanaHca.

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

TexHnuecknue yCTPOMCTBA M TEXHOJIOTUYECKHME IPOLECCHI:  KUJIKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBL.

Hemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kunenue npy noHM>X€HHOM J1aBJICHHM.

N3Mepenne cuitbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHL C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmronenne manbix gedopmaruid.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMoOCTH  Jedopmaliid  Pe3UHOBOro  o0pasla ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tell W €€ MpOosBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsafoB. I[IpoBONHMKH, MAMDIIEKTPUKA U  IMOJTYIPOBOJHHKHU.
DNEeMEHTapHbIA 3JEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS DIIEKTPUYECKOIO
3apsaa.

B3aumopetictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

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

HanpspbkéaHocts  anekTpudeckoro  moiisl.  [IpoOHbid  3apsn. Jluaum
HaIPSKEHHOCTHU AJEKTPpUUECKOro noist. OZHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTP MOTEHLMANOB U
HanpspkeHue. lloTeHnumanbHas sSHeprus 3apsjaa B JJIEKTPOCTATUUYECKOM MOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojs. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIUANIOB Il 3JIEKTPOCTAaTHUYECKOTO MOoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULNY STEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsnl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANPsHKEHHOCTH OSTHUX TOJEH W
SKBUIMOTCHIIUAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JvaneKTpuku B AIEKTPOCTATUYECKOM oJje. JlnanekTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. D1eKTpOEMKOCTh KOHIEHCATOPA. DJIEKTPOEMKOCThH IUIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTOophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO Y MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsIKEHHBIX IJIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHAEHCATOPA MMOCTOSHHON U NIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3psika KOHJIEHCATOpa YEpe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

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

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAILEH KOHAEHCATOP.

Pacnpenenenne pa3sHOCTH ITOTEHIIMAJIOB (HampsHKEeHUs ) pu
MIOCJIEIOBATENILHOM CO€IMHEHUH KOHJIEHCATOPOB.

UccnenoBanune pa3psna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CylIeCTBOBAaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOro TOKa. VMcTouHukun
toka. Hanpsixxkenue U u DJ1C é.

3axkon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKOoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI W IUIOIIAJAW MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJUICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH [xxoyna—Jlenna.

MOITHOCTh 3JEKTPUYECKOro TOKA. TersioBasi MOIIHOCTb, BbIAeisieMasi Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1ernu. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue YCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIepMeETp,
BOJITMETP, PEOCTAT, CYETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS W CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBICHUS HWJIMHAPUUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHUU.

[Ipsamoe uzmepenue IJ]C. KopoTkoe 3amMbIkaHUE TraJIbBAHUYECKOTO SJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0OsI coennHeHUsT UCTOYHUKOB Toka, DJIC GaTapei.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomol, npaKmuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue yaeapHOro CONpOTUBICHUS MPOBOTHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsOKCHUS Ui JIAMIIBI
HaKaJMBaHUS.

VYBenuueHue npejaena u3MepeHus: amnepmerpa (BoJbTMETPA).

M3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanre pazHOCTH MOTEHLIMAIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAA
MPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBICHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKUH TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTb
oJIynpoBOAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJEKTPOIUTHYECKAS IHCCOLMALMSL.
DnexkTponus. 3akoHbl Papajies A1l FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana. Monnus. [Inazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUWE: Ta30opas3psiaHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JIIEKTPOHHAS! MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 25ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiaa 0JHOBAJICHTHOIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIIEHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUI MPAKTHUKYM.

CniocoObl u3Mepenus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

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

MexnpeaMeTHbIe CBA3H.

N3yuenne «kypca ¢usukum yroyonéaHoro ypoBHs B 10  kimacce
OCYILIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTteMaTUuKH, OUOJIOTUU, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemmnvle noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HAay4HbId (DaKT, rumnoresa, (pU3MUYEcKas BEIWYMHA, 3aKOH,



Teopusi, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas 1adopaTopusi.

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

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHW3MOB, TEIUIOBOE 3arps3HEHHE OKPYKaloIIel cpesbl,
yTUIW3alusl OUMOOPTraHMYECKOro TOIUIMBA [UIsl BBIPAOOTKU  «TEIJIOBOM» W
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOECHUE aTOMOB U MOJEKYI,
MOJIb BEIleCTBAa, MOJSpPHAs Macca, IMOJyYeHHEe HAHOMATepHalioB, TEIJIOBbIC
CBOMCTBa TBEPABIX TEJ, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, AIEKTPUUECKUE
CBOICTBA METAJUIOB, SJIEKTPOJIUTUYECKAS AUCCOLMAIINS, TallbBAHUKA, DJIEKTPOHHAS
MUKPOCKOTIHSI.

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

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKHMIKOTO TpPEHUS B TEXHHMKE, CTaTMUECKHE KOHCTPYKIUH
(KpOHILUTENH, peméryaTrble KOHCTPYKIMHU), UCIOJIb30BaHUE 3aKOHOB COXpPaHEHMUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIULIMOHEDP, TEXHOJIOTHH
HOJYy4YEHUs] COBPEMEHHBIX MaTE€pHaloB, B TOM 4YHCJIE HAHOMATEpUaJoOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3€MJICHHE 3JIEKTPOIpuOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Macnummnoe none.

B3anmopenicTBue TOCTOSHHBIX MAarHUTOB M IIPOBOJHHUKOB C  TOKOM.
MarautHoe mone. Bektop MarauTHOM wuHAYKUMU. [IpuHunun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarunutHoe 1moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJIb. J[BMKEHHUE 3apSKEHHON YaCTHUILIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHia.

MarnauTHoe nosne B Beuiectse. PeppoMarHeTUKy, napa- U THaMarHeTHKH.



TexHuueckue YCTpOfICTBa N TCXHOJOIMYCCKUC IIPOLCCChI: TIPUMCHCHUC

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

Kaptuna  nuHMA  WHAYKOUM ~ MarHATHOTO  TOJISL  TMOJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHuTHON MHIYKIMK TOJISI JVIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Tpunnun NEeHCTBUS AIEKTPOU3MEPUTEITBHOTO npubdopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TIOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. Inekmpomaznumuas uHOYKYuUs.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUU. [IOoTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC uMHAYKUMM. 3aKOH JJIEKTPOMAarHUTHOW HWHAYKuuu Dapases.
Buxpeoe anekrpudeckoe nosue. Toku Pyko.

OJC uHAYKUMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
T0JIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenne camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: WHAYKIMOHHAs
MeYb, COJICHOU], 3alIUTa OT JEKTPU3ALUU TN MPU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBaeHuUst 31I€KTPOMArHUTHOW UHAYKIUU.

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



ITpaBuio Jlenua.

[Tanenune marauTa B aJIOMUHUEBOM (MEeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nadopamopusvie pabomul, nPAKMUKYM.

UccnenoBanue sBICHUS EKTPOMArHUTHON MHIYKIIUH.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3znen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiebanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHMCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAaHWYECKO sHepruu). BuiBog
JTMHAMHYECKOTO OMUCAaHMS TAPMOHMYECKUX KOJIeOAaHUM M3 UX DHEPreTHUeCKOro U
KHUHEMAaTUYECKOTO OITMCAHMS.

Amvmintyna u (dasza kosnebanuid. CBS3b aMIUTMTYbI KOJIeOaHUN HCXOIHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH 1 YCKOPEHUS.

Ilepuon u wactora kosneOanuit. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. Ilepuon cBOOOAHBIX KoOJIEOAHHMM TIPYKUHHOTO
MasiTHHKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3amnmcek KoJIeOaTenbHOro JIBUKECHUS.

Ha6mronenne HE3aBUCUMOCTH TIeproa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMILUTUTY/IBI.

HccnenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IEPHOJ1a CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MacCUBHOW MPYXKHUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WIeaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUH IIPHU KOJICOAHUSIX Tpy3a Ha TIPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padbomeol, NPAKMUKYM.



W3mepenue mnepuoga CBOOOJHBIX KOJEOAHUW HHUTSHOTO M MPYXKUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0J€ K0oieOaHUil Ha yIpyroM MojBece.

N3ydeHnne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3zoBaHue SHEPTUU B IPY>KMHHOM MAasITHHUKE.

HccnenoBanuie yObIBaHUS aMIUIMTYbI 3aTyXaIOMUX KOJIeOaHUH.

HccnenoBanne BbIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0AHUAL.

Konebarenbhbiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOjeOaHUsS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/IbI
3apsjia KOHJEHCAaTopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxarome AIEKTPOMArHUTHBIE Kosie0aHusl. BreinyxneHHbIC
AJIIEKTPOMArHUTHbIE KOJIeOaHMsl.

[lepemenHbli TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUTUTYIHOE H
JCUCTBYIOIIEE 3HAUYEHHE CUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MIEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouanbHbli TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH NpU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTh 9aCTOThI CBOOOAHBIX KOI€OaHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mopeinb 31eKTpOMarHuTHOTO reHepaTopa.

BoiHyX€HHbIE CHHYCOUJATbHbIE KOJIeOaHUs.

Pe3uctop, Karymka MHAYKTUBHOCTH M KOHJEHCATOP B LIENH MEPEMEHHOIrO
TOKa.

Pe3oHaHc mnpu MOCIIENOBAaTENbHOM COEIMHEHHH PE3UCTOPA, KaTYIIKH
MHYKTUBHOCTHU U KOHJIEHCATOPA.

VYceTpoilcTBO U IPUHILIKIL IeCTBUS TpaHc(popMartopa.



Mopeinb AMHUM 3JIEKTponepeadHn.

Yuenuueckuit 3xcnepumenm, nadvopamopnvie padomot, npaKmMuKym.

N3yuenne Tpancpopmartopa.

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

HaGmonenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh pacnpoOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakKeHHeE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

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

[IlymoBoe 3arpsi3sHEHUE OKPYKAIOUIEH CPEeIbI.

DNEeKTPOMArHUTHBIC BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:  OTpPa)KeHWE,  MpeJOMJICHUE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

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

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHudyecknue yCTpOWCTBA M NPAKTHUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Ten0 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUTATYAOU H
4acTOTOU KOJIeOaHUI.

HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX ~ BOJIH:  OTpPa)KEHHE,
MpeIoMIIeHHE, NoJisipyu3anus, Tudpaxuus, narepdepeHius.

O6Hapy:xeHue nH(HPaKpacHOTo U yIbTPaPuOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, npaKmuKym.



N3yueHnne napameTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmMosHEHOE paclpoCTpaHEHUE CBETA B OAHOPOIHOU cpene. JIyu cBera.
To4eyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3akoHbI oTpaxkeHusi cBera. [locTpoeHue n3zoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOAHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH MPHU NEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpPaKEHUS.

CobOuparome W pacceuBaroniye JuH3bl. ToHkas nuH3a. DoKycHoOe
paccTOsIHME M ONTHYECKas CWJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepUudecKoll JUH3bI OT €€ T€OMETPUH U OTHOCHUTEIHHOTO
I10Ka3aTelIsi IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIErO JUH3Y I0J IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHWW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoNUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paspemaromas cnoco6HocTh. [1a3 kak onTudeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TE€OMETPUUECKON OIITHKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHblE WCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus csera. JudpakinmonHas peméTka. YCIoBHEe HAOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuecknue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qortoamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
ONTHKH, BOJIOKOHHASI ONTHUKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenomMieHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HNccnenoBanne Xoma CBETOBBIX IIYYKOB 4YEpE3  IUIOCKOMAPAIIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHunn crera.

HaGnronenue BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenue nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBera.

[TIpuMmeHeHune noasipoOuI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICeHUS CTEKIIA.

HccnenoBanue 3aBucUMOCTH (DOKYCHOTO pACCTOSHUS OT BemiecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HpoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNECKOMUYECKUX CUCTEM.

Ha6monenune nudpakumu, naTepdepeHIInA U TOJIIpU3aIuU CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIECKTPHUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3ayuyeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcum.

HaGmronenne u uccnegoBanue TUPpakimOHHOTO CIIEKTPA.

N3mepenne niMHbI CBETOBOUM BOJIHBI.

[Tony4yenue crekTpa U3Iy4eHHUS] CBETOAMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKHU.

Pazgen 6. OCHOBBI ClIeMAJIBLHOM TEOPUU OTHOCUTEIBbHOCTH.

['pannupl  NpUMEHMMOCTHM  KJlacCMYeCKOoM  mexaHukd.  [loctymatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. lIpeoOpa3zoBanus  JlopeHua.
VYcnopue npuuMHHOCTH. OTHOCUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHEPrusi U UMIYJIbC PENSATUBUCTCKON YaCTULBI.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTULBL. DHEPrus
ITOKOSI.



TexHuueckue YCTPOMCTBA M TEXHOJOTHMUECKUE TMPOIECChl: CITyTHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3apSIKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusiMm TPeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

®OTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

®dotorpdext. Onbithl A. I'. Cronerosa. 3akoHsl hoTodddexra. YpaBHEeHUE
OiinmreitHa a1t potodaddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenne cBeta (B YacTHOCTH, JaBJEHHUE CBeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0 W aOCOJIOTHO OTpakawinyko moBepxHocTh). OmbiTel II. H.
JleOenena.

BosiHoBBIE cBOMCTBA yacTul. BosHbl ne bponns. {nuHa BonaHb! ne bpoiuis u
pasMmepsl 00JacTH JIOKIM3AllUM JABWXKYIIEHcs dactuibl. KopmyckyisipHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpHUCTaUIax.

Crneunduka n3mepennii B Mukpomupe. COOTHOIICHHS] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHu4eckre YCTpPOMCTBa W TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dboTosmeMenT, (HOTOMATUYMK, TYHHEIBbHBIM MHKPOCKON, COJHEYHas Oarapes,
CBETOUO.

Jemoncmpayuu.

®dotor(pdeKT Ha YyCTaHOBKE C IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguo.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

Uccnenoanue dhoropesucropa.

N3mepenune nmocrosauoi [Inanka Ha ocHOBe HccienoBanus GoTodddekxra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUOJ] OT HAIPSIKEHUSI.

Tema 2. Qu3uxka amoma.

OnbITEl MO HCCIAEIOBAHUIO CTpOoeHUs aToMma. [lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. U3nydyenue u norsioimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI DHEPTUU HA APYTrOi.



Bunsl ciektpoB. CriekTp ypOBHEW YHEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NlyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPabHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHelyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTIO U3Ty4YEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOIO BOJOPOJAA U U3MEpPEHHUE
nocTostHHOM PunGepra.

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

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

PanmnoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nyuyeHue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YEHHUs. BiusHUE paJrOaKTUBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHsit hoH uznydenus. Jlozumerpusi.

DHeprusi CBS3M HYKJIOHOB B sifipe. SaepHbie cuibl. JlepexT maccol siapa.

Anepnsie peakuun. Jlenenrne u cuHTe3 siaep. Anepuasie peakTopsl. [Ipodiemsr
YOPABISIEMOIO0 TEPMOSIIEPHOIO CUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHS
SIAEPHOU YHEPrETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJbHbIE B3aMMOJACUCTBHS. bapuoOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunacTBO (hrzmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: TO3UMETP, KaMmepa
Bunibcona, siaepHBIi  peakTop, TEPMOSIACPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

UccnenoBanue pauoakTUBHOIO JOHA C UCIIOIB30BAHUEM JJO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTUIl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMHUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

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

Conneynas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuk sHepruu ConHIa U 3BE3/I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEeMEHHbIC MPEJICTABICHUS O MPOUCXOXACHUU W 3BodoIuK CoJHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii [Iyts — Hama I'amaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Paguoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06ma. Pazberanue rajgakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUN JIJIST OTpeIeJICHUS TTOJIOKEHHUSI HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

DuU3NYeCKUH MPAKTHKYM.

Cnioco0b1 m3Mepenus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOIIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPEeHUN (DU3UIECKUX BEIIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUUYECKUH  OKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0mamee MOBTOPEHUE.



O6o00uieHne 1 cucTeMaTu3alys COAEep)KaHus pasleNioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUHU U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMHMM B HSKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMMM B COBPEMEHHON HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENBHOM M  MPOTHOCTHUYECKOW  (DYHKIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YUYETOM COAEPIKATEIBbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpedmemmusie noHAmMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOpHsi, HaONIOIEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNUH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaToOpHsL.

Mamemamuxka: pelIEHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBosHbie 3yeMeHTapHBIX (YHKIUNA. [lpu3Haku 1omOOUS TPEYroOJbLHUKOB,
ompeiesIeHUE TUIONIAau TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW MpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOACTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKArolled  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B KUBOMU
IIPUPOJIE.

Xumusn: CTpPOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAJUIMYECKOW PpEMIETKH, CIEKTpaIbHBIN
aHaIN3.

I'eocpagpua: wmarautHble TIONIOCAa 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SKoOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIUOHHAS IeYb,
JUHUM 3JIEKTponepeaad, 31eKTPOABUraTeNb, pajap, paIuonpuEMHUK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTHKA, COJHEYHAasl Oarapesi, CIyTHUKOBbBIE
MIPUEMHHKHY, SJIEpHAst SJHEPTEeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS [TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIIEI'O OBPA3OBAHMAJIMYHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIIMTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

e TOTOBHOCTH BECTU COBMECTHYIO JIESTEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHOU
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTh C  COLUMAJIbHBIMU  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAaHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e chOpMHUPOBAHHOCTH POCCUNCKOMU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e I[IEHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMuUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBE/ICHHUS,

e CIIOCOOHOCTH OIICHMBATh CUTYAIlMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETUYECKOr0 BOCITUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKJIIOUYAS OSCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOUN HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:



HMHTEPEC K Pa3audHbIM chepaM MpodecCHOHAIBHON ACATEIHHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U pearrn30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
00JacTH (PU3HKYU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOIro BOCIIMTAaHUA:

c(hOpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00aIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYUIECTBIICHUE JIEMCTBUN B OKPYXAKOUIECH Cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKOW HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTHM HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHus (U3UKH OCYIIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIM3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIpENIeNATh 1EeNN JACSATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JOCTHXKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUHS B PacCMaTPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTePHATbHBIX H HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATETHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUU )KHU3HEHHBIX TTPOOIIEM.

ba3oBbie HcCJIaea0BaATC/IBCKHUC HeﬁCTBHﬂ:

BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMHU U METOJaMU
(u3HUECKON HAYKU;



BJaJ€Th  HaBbIKAMU  y4YEOHO-HUCCIEAOBATENBCKOM U MPOEKTHOMN
NEeATeNIbHOCTH B 00JlacT (DU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
COJICp>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJa/JE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIMU, MPEOOPa30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YU€OHBIX
CUTYyallUsIX, B TOM YHCJIE NMPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIACTU
buzuky;

BBISIBIIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/ady,
BBIJIBUTATh THUNOTE3y €€ PpeIIeHUs, HaXOAuTh apryMEHTBl IS
JI0OKa3aTeIhCTBA CBOUX YTBEPXKJICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHANIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHs 3aJadd pe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BATEIbHOU
NESATeIbHOCTH, B TOM YHUCJIE IPU U3YYEHUU (PUBHKY;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3HEEATEIHbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUTrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 3a/1a4H, JOMYCKAIOIHE aJbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmei:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHMKOB DPA3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpPETAni0 WH()OpPMAIUU Pa3IUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM  KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3aJa4 C COOJIIOJICHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKHA O€30MaCHOCTH, THUTHUEHBI, PECypCcOCOEpeKEHUs, MPABOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHQPOpPMAIMU U 1EJIEBOM ayJIUTOPUHU, BbIOUpas
ONTUMATIbHYIO (OPMY MPEJCTABICHUS U BU3yaIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



OCYLIECTBIIATh OOIIEHHME Ha YpoKax (U3MKM U BO BHE-YPOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(JIMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
JENUCTBUH, pacnpelesiTh POJIU ¢ YYETOM MHEHUMN y4aCTHHUKOB, OOCYKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBISATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepPcalbHbIe YUueOHbIE J1elicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh ~ MTO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUsI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON padOThl ¢ y4ETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4eOHOro TMpeAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO 3PYIULUA B 00JaCTH
(GU3UKH, TMOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CaMOKOHTpO.Hb, 3M0]_II/IOHa.]ILHl>II7[ HHTECJIJICKT:



JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HAaBBIKAMU I[IO3HABaTEIbHOW pedliekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedlIeKCUU IJii OLEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIKEHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJIbTaTOB
JIEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporecce A0CTHXKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
¢uszuke Ui ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarolIMXCs

COBEPIIEHCTBYETCS HMOIIMOHAJIbHBIH UHTEJUIEKT, IpeanoIaraomui
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOU
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBaHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIKCHHIO 1NN
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHME JPYTHX, YYWTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K xoniy ob0yuyenus B 10 knacce npeaMeTHbIE pe3yJbTaThl HA YriayOJEHHOM
YPOBHE JOJKHBI OTPaXaThb CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMAJIbHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTENBbHON U
MPOTHOCTUYECKOM  (YyHKIUN  QuU3MUECKOW TEOpuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3BMKHA U TEPMOJUHAMHKHU, POJIb (PUIHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (u3nyeckux Teln u
MPOIIECCOB (SIBJIGHU): HHEpIMaIbHas CUCTEMa OTcuéra, abOCOIIOTHO
TBEPIOE TEJIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXKEHHUE,
CBOOOJIHOE TmajecHue, alCONITHO yhpyras aegopmarusi, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTAUIMUECKOTO) TeJa, UJICAIbHBINA Ta3, TOUCYHBIM 3aps,
OJTHOPOJIHOE DJICKTPUUYECKOE TOJIE;

pa3nmuyath yCJOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHMUYECKHE IIPOILIECChl U SBJICHHS,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBMDKCHHS, (POPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpUHUOMUN  OTHOCUTENbHOCTH [amuiies, 3aKkoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MpPU HTOM UCIOIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCIHOBUS
NIPUMEHUMOCTU (PU3NUYECKHUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3YS
ocHoBHble monoxkeHns MKT wu 3akoHB MONEKYISIpHOW (UBUKHA W
TEPMOAMHAMUKHU (CBSI3b JIABJICHUS MJAECAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrUeu TEIJIOBOTO JBUKEHUS €r0 YacCTHUIl, CBA3b JIABJIECHUS UIECAIBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHE
MenpneneeBa—Kitaneiipona, mNEpPBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHHUsI SHEPrUU B TEIUIOBBIX Mpolleccax), MPU 3TOM HMCIOJIb30BATh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUa MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATh W OOBSACHATH DJICKTPUUECKUE SIBJICHUS, MCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKH BaKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJCHUS, WCIONB3YS BEITHUYHHBI:
NepEeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUJIa,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMaJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi JHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHUE, CHJIa TSKECTH, CUJIa YNPYroCTH, Cujia TPEHHUsl, MOUIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuiéil BOMM3UM €€ TOBEPXHOCTH,
SHEpPrus ynpyrol aedopmaiid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOcoJIIoTHasl Temreparypa Teja, pabora B TEPMOJAMHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBHOIO OJHOATOMHOTO Tra3za, paboTa HJealbHOTO Tasa,
OTHOCHUTEJIbHAasl BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOTO
JIBUTATEJS; DJICKTPUUECKOE MOJIe, HANPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HaNnpsOKEHHOCTh TOJIST TOUEYHOT'O 3apsija WM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUHAT DJICKTPOCTATUYECKOrO TIOJI,
pPa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IIEKTPUIECKOTO OIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIKeHHE, Tu(dy3us, ucrnapeHue,
KUIIEHHE U KOHJACHCAWs, IUIaBJICHUE U KPUCTAJUIM3ALsl, HAIPABIEHHOCTh
TEIUIONEPEIaut, 3JECKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT' O MTPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3NYECKOU BETUUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



a0COJIOTHBIX MOTPEITHOCTEH W3MEPEHHM, ACNIaTh BHIBOBI TI0 pe3yIbTaTaM
HCCJICIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHsI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATH aOCOJIOTHBIC U
OTHOCHUTEJIbHBIC IMTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMTE OIBITHI TIO MPOBEPKE MPEIIOKEHHOW TUITOTE3bI: TIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3bI;

coOro1aTh TIpaBmiIa 0€30MMaCHOTO TPY/a NPH MPOBEACHUM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIIGPUMEHTA, TPAaKTHKymMa H  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMUS;

pemiath pacy€THBIE 3aJadd C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
¢u3nUecKkoll MOJICIbI0: Ha OCHOBAaHWW aHAJM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolleld TpeOOBaHUAM  3ajayH,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3MUecKnuX TEOpUN TMpPU MCIOIB30BAHMM MAaTEMAaTUYECKUX METOJ0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM TIOJTyYEHHBIX Pe3yJIbTaTOB;

pemiath KadyecTBEHHBbIC 3ajaud, TpeOylolue MpPUMEHEHUs 3HAHUK U3
Pa3HBIX pa3aenoB Kypca (PU3MKH, a TAaK)KE UHTETPALMHA 3HAHUKN U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKHE SBIICHNUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA 11 OOBSACHEHHS OCHOBHBIX
IPUHIIAIIOB paOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKW, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENTHPHOCTH YEJIOBEKa, CBS3aHHOW C (PU3WYECKUMH TMPOIECCaMU, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
MPUPOAOIIONB30BAHNN, & TAKKE€ PAa3yMHOM HCIIONB30BAHUU JOCTHKCHUM
HAyKd W TEXHOJOTHUH IS JaJbHEHIIETO pa3BUTHUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHSATh Pa3iu4Hble CIOcoObl paboThl ¢ MH(pOpMauuend (QpU3NYECKOTro
ColepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TE€XHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJIg TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHONM MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOATENLHOTO  NPUOOpETeHMs HOBBIX 3HAHUH B Ipoliecce
BBITMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpPyNIe C MCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AeTEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsX, aJ€KBATHO OIICHMBATh BKJIAJ[ KAXKIOTO W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpopecCuOHAIbHON AESITEIbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonny oOyuenusst B 11 knacce mpenMeTHblE pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

NOHUMATh poib (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax AesITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJb aCTPOHOMHH B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIOBEKAa W  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEITFHON M TMPOTHOCTUYECKON (GyHKUMU (u3mdeckoil Teopuu —
ANEKTPOJANHAMUKH, CHEUUATbHOW TEOPUU OTHOCUTENBHOCTH, KBAHTOBOW
busuku, ponab GU3NUYECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHMOCTA MoAeleld (u3udeckux Tea U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJIeOaHUs, MAaTEMAaTHICCKUN MasSTHUK,
VJCAIbHBIN TPY>KUHHBIM MAasITHUK, TaPMOHHMYECKHE BOJIHBI, WACAJIbHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJIEJIel aToMa, aTOMHOIO si/ipa U
KBAaHTOBOM MOJICJIIN CBETA;

pas3inyarh YyCJIOBHUS (TpaHULbI, O00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE TMPOLIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHUS M 3aKOHBl JJIEKTPOJAMHAMHUKUA H
CHeUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro  3apsiia, cuna Awmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, 1npaBwio  Jlenma, cBa3p  O/C
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM Iemu CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  MOCTYyJaThl  CIEUUAIbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
MOJIOKEHUS ~ KBAaHTOBOW  (u3uku  (ypaBHeHHME  DUWHINTEWHA IS
dororddexra, mnepBbli u BTOpod moctynatel bopa, mnpuHUUI
COOTHOILIEHUS HeomnpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE MPOLECCHl U SBJICHHS, HCIOJIb3Yys BEIMUYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIS, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
NOoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIA CUJIAa CAMOMHIYKIUW, HHEPrus MAarHUTHOTO IOJIS
NPOBOJAHMKA C TOKOM, PEISTUBUCTCKUM HMIYJIbC, TIOJMHAs DSHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YaCTHUIbl, DHEPrusi M HUMIIYJIbC (HOTOHA,
MacCOBO€ YMCJIO U 3apAll A1ipa, SHEPTHsl CBSI3U Apa;

OOBSCHATH  OCOOGHHOCTH  MpOTEKaHWUs  (QU3WYECKUX  SBICHUM:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIAYKIUS, PE30HAHC, HHTEp(EepeHIINS
BOJIH, Audpakius, JUCHEPCHs, T[OJHOE BHYTPEHHEE OTPaKCHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacrabl
anep, raMMa-u3lydeHHue snep, (Ppu3ndeckue MPHUHIMIBI CHEKTPATHLHOTO
aHanm3a u paboThI Ja3epa;

OTIpeJeNITh HAMpaBiICHUE WHIYKIIMA MAarHUTHOTO TIIOJSl MPOBOJHUKA C
TOKOM, CUJIbl AMIiiepa u cuibl JlopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PACCUUTHIBATH €TO XapAKTEPUCTUKH,

OPUMEHATh OCHOBOIOJIATAIONINE ACTPOHOMHUYECKHE MOHSATHSA, TEOPUU U
3aKOHBI JJII aHanmm3a ©  OOBACHEHHWS  (DU3WYECKUX  MPOIIECCOB,
IPOUCXOJSAIIMX B 3BE3/1aX, B 3BE3AHBIX CHUCTEMAX, B MEKIrajlaKTUUECKOM
cpele; IBUKEHUsI HEOECHBIX Tell, IBOJIFOLMU 3BE3]] U BeeneHHo;
MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHWH, TPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH



(u3nUecKuX BENMYMH B BHUAE TPAPUKOB C YYETOM aOCOJIIOTHBIX
MOTPEITHOCTE  M3MEpPeHWH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
WCCIICIOBAHMS;

NPOBOJIUTh KOCBEHHBIC HW3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAITH3UPOBATH
NOJyYeHHBIE PE3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYECHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
coOMr0IaTh TpaBmiia 0E€30MacHOrO TPy/ia MpU MPOBEICHUHN HCCIEI0OBaHNN
B paMKax y4eOHOro OJKCIepUMEHTa, TMpakTHKymMa M  y4eOHO-
MCCIIEJIOBATEILCKOM W TPOEKTHON JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJa4dl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3ndeckoii MOMAENBI0: Ha OCHOBAaHWM aHAIHM3a YCJIOBUS BBIOMpATh
(¢usnyeckue Mojenu, OTBEYarolue TpPeOOBaHUSAM 3a7aud, NPUMEHSThH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  KCIOJIB30BAHMM MaTeMaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (PU3UKH, a TAaKKE WHTETpaly 3HaHUN U3 IPYrUX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PacCy>KICHHI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HUECKHe SBICHUS;

UCMOJb30BaTh TEOPETUYECKHE 3HAHMA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOIIECCOB,;

OPUBOAWTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JCSTeTbHOCTH YENIOBEKa, CBS3aHHON ¢ (U3MUEeCKUMH MpoleccaMu, ¢
MO3UIIMH 3KOJOTHIECKON O€30MacHOCTH, MPEACTABICHUH O PAllMOHAIBHOM
MPUPOIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAaHUM JOCTHXKEHUUN



HAYKA © TEXHOJOTMUA [Ji JAJIbHEWIIEr0 pa3BUTUS UEIOBEYECKOrO
o011ecTBa;

MPUMEHSATh pa3iMyHble crocoObl pabdoThl ¢ MH(poOpManueld (HU3NIECKOro
COJICp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM HCHOJb30BaTh COBpEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu W NpPEeAbsBICHUS y4eOHOUW U
HAYyYHO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUN
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJM3UPOBATh  MMOJydyaemMyl  WHGOpMalMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOpMAIINH;

IPOSIBIISTH OpraHu3aIMOHHbIE " IMO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJTLHOTO  MPUOOPETEHUsST HOBBIX 3HAHUW B  TIporiecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3JIMYHBIX COIMATIBLHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACNISTh JACATEILHOCTD
B HECTAHJAPTHBIX CUTYyaIlUSX, aJICKBATHO OIEHUBATh BKJAJ KaXJOTrO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTpUBAeMOi IPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyAyIieH npodecCHOHATbHON MeATeIbHOCTH T10
CIICLMAJIBHOCTSM (hbU3UKO-TEXHUUECKOTO npodus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hayunslii MeTO1 IO3HAHUS IPUPOIBI 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHblie cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepexo/ibl
Hroro no paszneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1
4.2 I1oCTOSAIHHBIN 2NEKTPUUYECKUI TOK 24 1




4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHWI MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16




11 KVIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHAasE MHAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI U BOJIHbBI
2.1 MexaHn4decKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro no pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocnossl CTO 5 1
HTtoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15

4.2 ®dusznka aroma 5

43 ®du3MKa aTOMHOTO $J]Ipa U 3J€MEHTapHBIX 5

YACTHI]




Hroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTbl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HMUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' JeSTEeTbHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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