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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no gu3uke Ha YpOBHE Cpe/HEro 00I1Iero oopa3oBaHus pa3padoTaHa Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHWM K pe3yibTaTaM OCBOCHUS OCHOBHOM
oOpa3oBarenbHOM mporpammsl, npenacraBieHHBIX B ®I'OC COO, a Takxke c
yuétoM (enepanbHOil paboued mporpammbl BocnuTaHus W KoHuenuuu
npenojiaBanus yueObHoro npeamera «dusnka» B 00pa30BaTEIbHBIX OpraHU3aAMIX
Poccuiickoit ~ @enepanuy,  peadu3yOIIMX  OCHOBHbIE  00pa30oBaTENIbHbBIC
IPOrPaMMBl.

[Tporpamma mo ¢u3suke ornpenenseT 00s13aTeNbHOE IPEIMETHOE COJepKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUYECHUSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKKM y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[TporpamMMa mo ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIel
CTpaTerud OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEACTBAMU
yueOHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YpOBHE.

Nzyuenne kypca ¢u3uku yriayOJaEHHOrO YpOBHSI MO3BOJSIET pEaln30BaTh
3aJja4i MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEM Ka)AbIM
OoOy4aroluMcsi, KOTOpble HEOOXOAMMBI Il MPOAOJDKEHUS oOpa3oBaHMs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATBLHOCTSIM.

B nporpamme 1o @u3nke ONpenenstoTcs IUIaHUPYEMbIE Pe3yibTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 001Iero o0pa3oBaHus: JUYHOCTHbIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKONM OCHOBOWM il pa3pabOTKu TpeOOBaHMW K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUsS Ha
yIi1yOlE€HHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma no (pusmke BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOEHHUS Kypca (QU3MKM Ha yriayOon€HHOM
YPOBHE, B TOM YHCJIE€ MPEAMETHBIE PE3YJIbTAThI 110 ro1aM 00yUeHUS;

coJepkanue yueOHoro npeamera « @u3nka» Mo rojgam o0ydeHHsl.

[Iporpamma no ¢u3nke HMEET MNPUMEPHBIM XapakTep U MOXKET ObITh
MCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[Iporpamma mno (u3uke HEe CKOBBIBAET TBOPUECKYIO MHMIIMATUBY YUYHUTENEH U
MPENIOCTaBIsAECT BO3MOXHOCTH [JIl peau3alli  Pa3IMYHBIX METOJMYECKHX
MOJXO/JOB K TMpernojaBaHuio (U3UMKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

dusuka kak Hayka O HauOosiee OOUIMX 3aKOHAX MPHUPOJbI, BHICTYIas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»xkatoieM mupe. LLkonpHbINH Kype (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBIICHWW, HW3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbusuueckoir reorpadueir u actpoHommen. lcmonp3oBaHWE W AKTUBHOE



npuMeHeHne (U3NYECKUX 3HAHUW OMPENESIHIIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYEHHS] HOBBIX MaTepuajioB C 3aJaHHBIMU CBoMcTBamMu. M3yueHue
GU3MKK BHOCUT OCHOBHOM BKJIad B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 IO3HAHMSI IPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

B ocHOBY kypca ¢u3MKK Ha YpOBHE CpeIHEro 00I11ero o0pa3oBaHus MOJ0XKEH
pPSA U, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoea uenocmunocmu. B COOTBETCTBUH C HEN KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoea cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuall Kypca (QU3HKU
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsIeTCs
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. E€ peanuzanusi NpPEaIIoaracT MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMana (U3MUECKON HAyKHU, OCMBICICHHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKKe€ C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc pusuku yrnmyOaéHHOTO ypOBHS
IPEANnosaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3xonocusayuu peanusyerTcss TOCPEICTBOM BBEJECHUS DJIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallOHAIBHOTO IPUPOOTIOIb30BAHUS U HKOJIOTHYECKOM 0€301acCHOCTH.

OcBoeHUE coJiep:KaHusl IPOrpaMMBbl M0 (PU3MKE JTOKHO OBITH IOCTPOEHO HA
IPUHLIAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g pusmku peanuzanus 3THX
IPUHLUIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yrioyO6naéHHOTO
YPOBHSI — 3TO CHUCTEMA CaMOCTOSITEJIBHOTO YYEHUYECKOIO 3KCIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YYEHUYECKHE ONBITHI TMPU HM3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanuzanuu (QU3NYECKOro MpakThkyma. B mepBoM ciyuae
MPaKTUKyM mpoBoAuTcs aubo B koHue 10 m 11 kmaccoB, nub0 mocne mepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KjaccoB. BTopoil cmocod — 370
WHTETpalnus paboT MpakTHKymMa B CHUCTEMY JIaOOpaTOpPHBIX pPadboT, KOTOpbHIC
OpOBOASATCS B Ipoliecce u3ydeHus paszzaena (temsl). [Ipu stom mopx paboramu
IIPaKTUKyMa NOHUMAETCSI CaMOCTOSITEIbHOE MCCIEI0BAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000MEHHOTO BUa O€3 TOMIArOBOM HHCTPYKITUH.

B nporpamme mo (Qusmke cucTeMa YYEHHUECKOTO OSKCIEpUMEHTa,
7a00paToOpHBIX pabOT M MpakTUKyMa MpEJCTaBieHAa €IMHBIM MepedHeM. Bridop
TEMaTUKU i1 3TUX BUAOB YUYCHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBIIAETCS



y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAs U3 OCOOCHHOCTEN MOYPOYHOTO
IUTAaHUPOBAHMUSI W OCHalleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJICHUE OOYYaloIMMHUCS YMEHHUSIMU TMPOBOJUTH TMpPSAMbIE U KOCBEHHBIC
U3MEpPEHUsI, UCCIEAOBAHUS 3aBUCHUMOCTEH (DU3MYECKUX BEJIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yEISETCsl PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM 17151 pacUETHBIX 3a]1a4 TPUOPUTETOM SIBJISIOTCS 337]a4M C SIBHO 33JIaHHOMN
Y HESIBHO 3aJJaHHOM (PU3UIECKON MOJIEIBIO, TTO3BOJISIONINE TPUMEHSATh H3y9YCHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena Kypca, TaK M HHTCTPHPYS
IIPUMEHEHUE 3HAaHWKW W3 pasHeIX pasgenoB. JUIsI  KAadecTBEHHBIX — 3a1ad
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHWE/TPEICKa3aHWe MPOTCKAHMS
(bu3MUecKuX SBJIECHUN U MPOIECCOB B OKPYKAIOUIEH XKU3HH, TpeOyrolre BbIOOpa
(bU3UIECKOM MOJIEIH VISl CUTYaIlNH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusamu ®I'OC COOk  marepuanabHO-
TEXHUYECKOMY OOECIEUeHHIO yuyeOHOTo mpolecca Kypc (U3MKUA YTiyOJIEHHOTO
YPOBHSI Ha YPOBHE CPETHET0 O0IIero 00pa3oBaHUs JOJIKEH U3y4aThCsA B YCIOBHIX
npeaMeTHoro kaOunera. B kaOuHere (U3HKK JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTPaMME I10
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U paldOT MpakTHKyma, a
TaK)Ke IEMOHCTPAIIMOHHOE 000pyA0BaHHUE.

JleMoHcTpaniioHHOEe  00OpynoBaHue (OpPMUPYETCS B COOTBETCTBUM C
MPUHITUTIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICMOBAHMUSI  M3y4YaeMbIX SBIICHWA W  TPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUM.

JlaGopatopHoe oOopynoBaHUE ISl YUYEHHUYECKUX TMPAKTUUECKUX padoT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTHdecKue KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMH TIEJIIMH U3y4eHUS PU3UKH B 00IIEM 00pa30BAHUU SIBJISTFOTCS:

dbopMupOBaHHE UWHTEpeca U CTPEMJICHHS OOYyYarolmMXCsi K HaydHOMY
U3YUYCHUIO TIPUPOJBI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE IMO3HAHWSA W (HDOPMHUPOBAHHE
WCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3yYeHHS OCHOB
CTPOEHUS MaTepuH U PyHIaMCHTAJIbHBIX 3aKOHOB (DM3HKH;

dbopMupoBaHre YMEHHUN OOBICHSITH SBJICHUS C HUCTOIb30BAHUEM (DU3UIECKUX
3HAHWI W HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poird (U3UKKA 71 PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;



pa3BuTHE MpeACTaBICHUM 0 BO3MOYHBIX cepax Oymymeit
npoecCHOHANbHON  JESATENbHOCTH, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalPaBJICHUH.

JlocTikeHue 3TUX 1eseil o0ecrieunBaeTcs pelieHueM CISAYIOMUX 3a/iad B
npoliecce u3yyeHus Kypca GU3NK1 Ha YPOBHE CPEHETO 00IIero o0pa3oBaHuUs:

npuoOpeTeHNe CUCTEMbl 3HaHUW 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHYO  (U3uKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HKY M SJIEMEHTHI aCTPOPU3UKHY;

dbopMHEpoOBaHUE YMEHUI MPUMEHSTh TCOPETHUCCKUE 3HAHUS I OOBSICHCHHS
bu3MYeCcKuX SBICHUN B MPUPOJE W JUISI NPUHITHS TPAKTUYCCKUX DPEIICHUA B
MMOBCEHEBHOM JKHU3HMU;

OCBOCHHE CIIOCOOOB pEHIEHUS pa3IM4YHbIX 3aJad C SBHO 3aJaHHOMN
(bu3nUecKoil MOJEINbI0, 3a/ad, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHE
dbu3nyeckoil MoJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCIE 3ajad
WHXEHEPHOI'0 XapaKTepa;

NOHMMaHuEe (U3UUYECKUX OCHOB U TMPHUHIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MMPOLECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPEIY;

OBJIQJICHUE METOJAMHU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS WU MPOBEIACHUS
bu3MUEeCKUX OKCIEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaIHH,
ONpEIENICHNS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3JaHUE YCJIOBUH JIA Pa3BUTHS YMEHHI NPOEKTHO-UCCIEN0BATENbCKOM,
TBOPUYECKOU JIESITETHHOCTH;

pa3BUTHE UHTEpeca K cepaM mpodecCUuoHaAIbHON JAesTeTbHOCTH, CBSI3aHHOU
¢ (PUBHKOM.

B cootBerctBun ¢ TpedoBaHusamMu OI'OC COO yrinyOnéHHbld  ypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusl BBIOMpAETCS OOYYAIOMMMUCS, I[UIAHUPYIOMUMH TPOJOJIKEHUE
oOpa3oBaHuUs MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne gusuku (yriayOa€HHBIN YPOBEHB) Ha YPOBHE CPEAHETO OOIIETO
oOpazoBanus otBoutcst 340 vacoB: B 10 kiacce — 170 gacoB (5 yacoB B HENEI0),
B 11 xmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamme mo (usuke MepedeHb JadopaTopHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpPOBEJICHUsI J1a0OpaTOPHBIX PabOT M OMNBITOB C YYETOM HWHIUBUIYATBHBIX
O0COOCHHOCTEM 00yJaroIUXCA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHaamMeHTaNbHas HayKa o npupojie. HayuHsiii MeTo/| MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIEpUMEHT U TEOpHsl B Mpolecce NMo3HaHusd npupoasl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

Croco0Ob1  m3MepeHus (PU3NYeCKUx BEIWYWH (aHAJOTOBBIE W IH(POBHIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  WM3MepeHM  (QU3MYECKHX  BeJWYuH  (aOconroTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (GpU3NYECKUX SBJICHHUN U MPOIECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPAOE TENO, WACabHAS >KUIKOCTb, HJCANbHBIA Ta3, TOYECUYHBIH
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTU. Dusnueckas
TEOPHSL.

Ponp u Mecto pusuku B QpOpMUpPOBAHUU COBPEMEHHON HAy4YHOW KapTHHBI
MHUpA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3mepenre cuibl TOKa M HANpSOKEHUS B 1MW IMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ Iu(poBoil naboparopuein no ¢usuke. [Ipumepsl usmepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MaTepualibHOM TOYKH, €ro MNPOECKUMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemerienne, CKOpPOCTh (CpeIHsisi CKOPOCTb, MTHOBEHHAasi CKOpPOCTh) U
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUXKEHNE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBobOongHOe mazeHue. YCKOpeHHWE CBOOOJHOrO mMmajaeHus. J[BuxkeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU U UX TpauKu.

KpuBonuHeinHoe  nBuxeHue. JIBH)KEHHME  MATEPUAIIBHOM  TOYKH IO
OKpY>KHOCTH. YTIJIOBasi M JUHEHHas ckopocTh. [lepmon m uvactora oOpaiieHus.
[lenTpocTpeMuUTebHOE (HOPMAJIBHOE), KAacaTelIbHOE (TAaHT€HIMAIbHOE) U TOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIHUIOMETP,
JBWKEHUE CHapsAOB, LENHbIE, IIeCTepEHYATble W PEMEHHBIE IEpeAayy,
CKOpPOCTHBIE JIN(PTHI.

Hemoncmpauuu.

Mopnenp cucTeMbl OTCUETA, WIUIFOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHK
JBAYKEHUS.

Crioco0bl uccie10BaHus IBUKEHUH.

Nnmroctpanys npenesbHOro Nepexoia U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHue Ten B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenue ABuKeHUs Tena, OpPOLNIEHHOTO MOJ YIVIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpasnenue CKOpOCTH IPU ABMKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE ITyTEH, TPAEKTOPUH, CKOPOCTEH ABUKEHUS OJHOTO U TOTO K€ Tela
B Pa3HbIX CHCTEMAaX OTCUETA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

M3ydeHne HEpaBHOMEPHOI'O JIBMKEHHUSA C LEIBI0 ONPENEICHUs MIHOBEHHOMN
CKOPOCTH.

M3mepeHne yCKOpPEeHHUs NpH MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBMXEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IYyTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBUKEHUU.

WU3mepenne  yckopeHus  CcBOOOAHOro  majeHuss  (PEKOMEHIAOBAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne JBWXKEHHMS Teja, OpOIIEHHOro Topu3oHTalIbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPONOPLUOHAIBHON 3aBUCUMOCTH MEXKIY JaTbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TEJIa.

WN3ydeHne IBMKEHUS Tena II0 OKPYKHOCTM C IIOCTOSSHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH NEpHOa 0OpalieH!s] KOHUUYECKOTO MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.

ITepBeiit 3akoH Herorona. MuepuumanbHbeie cuctemsl orcy€ra. [IpuHumn
oTHOocuTenbHOCTH ['anmunes. HemHepruanbHble cUCTEMBbl OTCUéTa (OmpenesieHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHS. OKBUBAJIIEHTHOCTh TI'PaBUTALMOHHOW U
VHEPTHOU MAaCCBI.

Cuna TspKecTd. 3aBUCHMOCTh YCKOPEHHUS CBOOOTHOTO MaJ€HHS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpauueckod MmupoThl. JIBHXKeHue
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMuueckasi CKOPOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBuxKyierocs ¢
YCKOPEHHEM.

Cuna tpenns. Cyxoe TpeHue. Cuna TpEHHUsS CKOJBXKEHUS W CUJIa TPEHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU Teja B
KUJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKCHHS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAUIMITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaOnronenue NBU>XEHUS TEA B UHEPLHAIBHBIX U HEMHEPIIUATBHBIX CUCTEMAaX
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

KaueHuve nByX IWJIMHIPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPLUAIBHOW CHUCTEMBI OTCUETA.

CpaBHEHUE PAaBHOJCHUCTBYIOUIEH MTPUIIOKEHHBIX K TETY CHJI C IPOU3BEACHUEM
MAaccChl TeJla Ha €r0 YCKOPEHHE B MHEPLUAJIbHON CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOJICHCTBUS TEN.

M3mepenne Macc 1o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAICHUU.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

W3mepenre paBHOJEUCTBYIONIEH CHII MPU JIBHXKEHUHM OpyCKa MO HAKJIOHHOU
MJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCHUMOCTH BPEMEHU JBUXKEHUS Opycka 0
HAKJIOHHOM INIOCKOCTH Ha 33JaHHOE PAaCCTOSIHUE OT €ro MacCChI.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

N3yueHne NBHXKEHUSI CUCTEMBI TEJl, CBA3AHHBIX HUTHIO, IEPEKUHYTON uUepes
JETKui OJIOK.

Usmepenne ko3 duiMeHTa TPEHUS MO BEIUYHHE YIIIOBOTO KO3 duIlmeHTa
3aBucumocty F,(N).

HccnenoBanuie ABMKEHHUS OpyCKa MO HAKJIOHHOM TUIOCKOCTH € MEPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

N3yuyeHue ABUKEHUS Tpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHmoe Teno. IlocTynmaTenpbHOoe W BpallaTeabHOE JIBHKEHUE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTENIIBHO OcH BpamieHus. I[linedo cuibl.
CnoxeHue CUil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

VYcnoBust paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HEyCTOMUNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIITEMH,
CTPOUTEIIbHBIN KpaH, pelI€TyaThle KOHCTPYKIIUH.

Hemoncmpayuu.



Y ci10BUsI paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npakmuKkym.

HccenenoBanve yclOBUM paBHOBECUs TBEPAOIO Tela, HMEIOLIEr0 OCh
BpAILLCHHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PACUY€T CHJI YIIPYTOCTH.

M3ydeHne yCcTOWYNBOCTH TBEPAOTO TEJIA, UMEIOLLErO IUIOMIAb OIIOPHI.

Tema 4. 3akonvl coxpaneHnusn 6 MexaHukxe.

NMnynec MaTepuanbHOM TOYKH, CUCTEMBI MAaTEPUAIBHBIX TOUYEK. L{eHTp mMacc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

HMMmyibC CHITBI M N3MEHEHHE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

MoMeHT uMmIlyiabca mMaTepuaibHOM TOYKM. IlpenacraBiieHue O COXpaHEHUU
MOMEHTA UMIIYJIbCa B LIEHTPAJIbHBIX MOJIAX.

PabGora cunbl Ha MajgoM W Ha KOHEUYHOM mepemeleHuu. ['paduueckoe
npeJcTaBiIeHUE padOThl CHIIBI.

MonHOCTb CUIIBL.

Kunernueckass sHeprust marepuanbHON TOuyku. Teopema 00 H3MEHEHHUH
KMHETUYECKOW DHEPIrUU MATEPUAIBHOU TOYKH.

[loTeHUIMaNbHBIE W HENOTCHIMANbHBIE CUIBL. lloTeHnManeHass sHEprus.
[ToTenmanbHas 3Heprust ynpyro neGopMupoBaHHOW NpyxuHbl. [loTeHnmanbHas
DHEPrus Tena B OJHOPOJHOM IpaBUTALMOHHOM mose. [loreHnmanpHas sHeprus
TeJa B TPABUTALIMOHHOM T0JIE€ OJHOPOJHOTO 1apa (BHyTpH M BHe Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HENOTEHIMAIBHBIX CHII C U3MEHEHUEM MEXaHUYECKON SHEPrUuu
CUCTEMBI T€Jl. 3aKOH COXPAaHEHHS MEXaHUYECKON IHEPTHUU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenne bepHymu i HUI€aTbHOM XKUJIKOCTH KakK CIIECICTBHE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoOMCTBA U TEXHOJOTMYECKUE IIPOLIECCHI: IBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, TUPOCKON, (UTrypHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe NpeBpalleHUss KUHETHYECKOW WM NOTEHLUMAIbHOW SHEPIrUM NpPHU
JEHCTBUU HA TEJIO CWIIBI TSYKECTU U CWJIBI YIIPYTOCTH.

CoxpaHeHue SHEpTuH Mpu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomuol, nPAKMUKyM.

W3mepenne nMimyiibea Tea o TOpMO3HOMY ITYTH.

W3mepenune Uil TATH, CKOPOCTU MOJIETH JEKTPOMOOUIIS M MOIITHOCTH CHJIBI
TATH.



CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJECHCTBUM.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIa [0 TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHUS MOTEHIMATBHOW SHEPTUU MPYKUHBI C pAOOTOM CUJIIBI
TPEHUS.

Omnpenenenue pabOThl CUJIBI TPEHUS MPU JIBKEHUU Tejla MO HAKJIOHHOM
IIJIOCKOCTH.

Pasznea 3. MosexkyaspHas pu3uka 1 TepMOAUHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUulU.

OCHOBHBIE MOJOKEHUS MOJEKYJIsIpHO-KHHeTHYecko Teopun (MKT), wux
ombITHOe oOocHoBanue. Juddysus. bpoyHoBckoe aBmxkeHune. Xapakrtep
JBW)KCHUS W B3aMMOJCHCTBUS YACTHUI] BeEIIeCTBA. Monenm CTpOEHHs TIa3oB,
KUIKOCTEN M TBEPABIX T€N M OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THX
moneneil. Macca u pa3Mepsl Moiiekyn (atomoB). KomumuectBo BermiecTsa.
[TocTostHHas ABorazapo.

TemnoBoe paBHOBecue. TemmepaTypa u cnocoObl e€ u3mepenus. lllkana
temuneparyp Llenscus.

Mopenps uaeanbHOrO ra3a B MOJIEKYJIAPHO-KMHETUYECKOW TEOPUHU: YACTHUILIBI
rasza JIBW)KYTCs XaOTHUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYIOM.

["azoBeie 3akoHBl. YpaBHeHue MenjeneeBa—Knaneipona. AOcomatoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpTona. M3ompoiiecchl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BewlecTBa. ['paduueckoe
MIPEICTAaBICHUE U30TPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3p  MEXKIy JABICHHUEM W  CPEIHEM  KUHETUYECKOW  DHEPrUeu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIOTHOM TeMIIEPaTyphl TEPMOJAMHAMUYIECKON CUCTEMBI CO CpeHEN
KMHETUYECKOU DHEPrUueH MOCTYyNaTEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHYECKHUE IPOLECCHI: TEPMOMETP,
0apoMeTp, MoTy4eHre HaHOMAaTEPHAJIOB.

Jemoncmpayuu.

Mopenu nBuKeHNs 4aCTHLl BELIECTBA.

Monenb 6pOyHOBCKOTO JBUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus xunkocTen.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYII.

Mopenu KpucTamIn4ecKuX pemeToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccenenoBanne mpouecca yCTAaHOBIEHHs TEIUIOBOIO PAaBHOBECUS IIPU
TEIJI000MEHE MEXKTY TOPSYE U XOJIOAHOU BOJOMA.

W3yyeHne HU30TEPMHUYECKOro Iporecca (PEeKOMEHIOBAHO HCIIOJIb30BAHUE
1 poBoit 1aboparopun).

N3ydyeHne n30X0pHOTO Mporecca.



N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mautunol.

Tepmonunamuueckass (TJl) cucrema. 3amaHue BHENIHUX YCIOBUM ISt
TEPMOJMHAMHUYECKON CUCTEMBI. BHellHUe 1 BHyTpeHHUE napaMeTphl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAYEHUS BEIUMYUH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. CaMONpoH3BOJIbHAS — peaKcanus
TEPMOJMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wuaeasbHOrO rasa B TEPMOAMHAMHUKE — CHCTEMA YPaBHEHUM:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsi BHYTPEHHEH JHEPTHH.
YcnoBus NPpUMEHMMOCTH 3TOM MOJEINN: HU3Kas KOHIIEHTpAalUs YaCTHUL, BBICOKHE
TEeMIEPATyphl. BeipaxkeHue Uil BHYTPEHHEW dHEPTUHA OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBazucrarnueckne U HECTaTUYECKHUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMOJUHaMuKe. Briuucinenue paboTel 1o rpaduky
Iporecca Ha pV-guarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHMsI  BHYTPEHHEH  SHEpruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuus,
TEILIONIPOBOJAHOCTD, U3JIy4YEHHUE.

KomnuectBo Ttemnorel. TemoéMKOCTh Tenma. YnaenbHas H  MOJSpHas
TEIUTIOEMKOCTH BElIeCTBA. YpaBHeHME Maiiepa. YaenpHas TeEIUIOTa CrOpaHus
ToruBa. Pacuér kommuecTBa TemIoOThl mNpu Temonepenaye. I[lonsrtue o0
aauabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMUKA. BHyTpeHH:s dHeprus. KoimuecTBo TemIoThl
u paboTa Kak Mepbl HM3MEHEHUS BHYTPEHHEH OHHEPruu TEPMOJUHAMUYECKOU
CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMHMKM JUIi PAaBHOBECHBIX IIPOLECCOB: Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI ITPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEPMOAMHAMUKM JUII  HEPABHOBECHBIX  IIPOLECCOB:
HEBO3MOKHO IIepeaaTh TEIIOTY OT O0Jiee XOJIOAHOTO Tena K 0ojiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MIPOIIECCOB.

[Tpunnumne! aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. [ukin Kapho.

DKOJOTUYECKUE ACIEKThl MCHOJIb30BAHMS TEIUIOBBIX JBHUrareneil. TemioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHWE IPOLIECCHI: XOJIOIUIIBHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
NOJIyYEHUE CBEPXHU3KUX TEMIEPATYp, YTWIH3ALUs «TEIUIOBBIX» OTXOAOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIHs OMOOPTraHUYECKOTO TOTLINBA IS
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

M3meHeHune TemnepaTypsl IpH aquabdaTHYecKOM PacIIupPEHUH.

Bo3gymHoe orauso.



CpaBHeHUE yAENbHBIX TETNIOEMKOCTEN BEILIECTB.

CrniocoObl U3BMEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquabaTHOrO Mpolecca.

KomnbroTepHble MOJIENN TEMIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue annadbaTHOro mpouecca.

N3ydyeHne B3aMMOCBS3M SHEPTHM MEXKMOJIEKYJSPHOTO B3aMMOAECHUCTBUS U
TEeMIEPATyPhbl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHAeHcauus. Mcmapenwe u KumneHue. Y elbHas
TEIUIOTa MapooOpa30BaHUs.

HacblllleHHbIE W HEHACHIIIEHHbIE TMapbl. KauecTBeHHas 3aBUCHUMOCTh
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATypbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEINIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tesna. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W Kpuctamm3anus. YJelIbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEpaoro tena. Pactskenue u cxartue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacuipeHue KUJIKOCTEH U TBEPIBIX Tel, 00bEMHOE M JIMHEWHOE
pacuimpeHrie. AHrapMOHU3M TETIOBBIX KOJIE€OAHUIM YaCTHIl BEIIECTBA KaK MPUYKHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEepTUn B Pa30BbIX MEPEXOaX.

YpaBHEHHE TEIJIOBOTO OajlaHca.

[ToBepxnocTtHOoe HaTskeHUE. KodDPUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanusapasie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpOCTBA U  TEXHOJOTHMYECKHWE TMPOLIECCHhI:  KUJIKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpauuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TVIEHKAMH.

CmauuBaHue.

Kanumisipabie sBiaeHUs.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJIIMYECKOTO BENIECTBA.

Bunsr nedopmarnuii.



Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMOTHONW BJIXHOCTH BO3[yXa M OIEHKAa MAacChl MapoB B
MTOMEIIECHUH.

N3mepenue ko3 duimenta noBepXHOCTHOTO HATSKEHHUS.

N3mepenne moayis FOnra.

HccnenoBanne 3aBUCHUMOCTH  JedopManud pPE3HHOBOrO oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3alus Tel U €€ NPOSBICHUA. DJIEKTpUYecKWil 3apsan. JlBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpoBOAHUKH, IHUAJIEKTPUKA U IOJYHPOBOHHUKHU.
DOneMEeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHs JJIEKTPUUYECKOTO
3apsna.

Bsaumopaeiicteue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyoHa.

OnexTpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsibl.

Hampsoxéanocts  anektpudeckoro  mois. [lpoOusii  3apsig.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[IoTeHIHAIBHOCTD JJIEKTPOCTATHYECKOrO MOJIA. Pa3HOCTh MOTEHIMATIOB M
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO N0JIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMANIOB ISl DJIEKTPOCTATUYECKOrO TMojis (KaKk OJHOPOJHOTO, TaK H
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Touewnoro 3apsima. Ilosne paBHOMepHO 3apshkeHHOUM cdeprl. [lome
pPaBHOMEPHO 3apsKEHHOro mno o0béMy mapa. Ilose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHbl JUMHUN HANpPsDKEHHOCTH JTHX TMOJEH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JusnexkTpuku B AIIEKTPOCTATUIECKOM ToJIE. Jusnexkrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. D7€KTPOEMKOCTh KOHAECHCATOPA. DIEKTPOEMKOCThH IIOCKOTO
KOH/JIEHCAaTOpa.

[TapannenbHOE coeAMHEHNE KOHAeHCATOpOB. [locnenoBarenpHOe COETMHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCAToPa.

JIBrKeHue 3apsyKEHHON YaCTULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHuyeckue yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE BJIEKTPOIpHOOpOB,
KOHJIeHCATOpHkI, reHepaTtop Ban ne ['paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.



DIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUYECKOM MOJIE.

DJIEKTPOCTaTUYECKAS 3aLIUTA.

YCTpONCTBO U ACUCTBUE KOHAECHCATOPA IIOCTOSHHON U TIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOLAIU
IJTACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSXKEHHOTO KOHJIEHCAaTopa.

3apsKa 1 pa3psaaka KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

OneHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEII.

HaOmronenue npeBpailieHusi SHEPrUu 3apsKEHHOT0 KOHJEHCATOpa B YHEPTUIO
V3JIy4YEHUS] CBETOANO/A.

N3ydyeHne npoTekaHusi TOKa B LEINU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIMAJIOB (HampsKEeHUS ) pu
IIOCJIEIOBATEILHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psna KOHIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. Ilocmoannstil 31eKmpuieckuil mok.

Cuia toka. [TocTosIHHBIN TOK.

VYcioBust CymecTBOBaHUS MOCTOSIHHOTO JJIEKTPUYECKOro Toka. MCTOUHMKM
toka. Hanpsokenue U n DJ1C é.

3akoH Oma 1 yyacTka LENu.

DJIEKTPUUECKOE COMPOTUBIICHUE. 3ABUCUMOCTh COTPOTUBJIEHUS] OAHOPOIHOTO
MPOBOJIHMKA OT €ro JJWHBl W IUIOIAJAM TOMNEPEYHOTO CEUCHUsS. Y IEIbHOE
CONPOTHBJICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MapauIebHOE, CMELIAHHOE COEIWHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpuueckux meneil. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xoymns—JIenna.

MOIIHOCTh 3NEKTPUYECKOrO TOKa. TeruioBas MOIIHOCTb, BbIIAEIsAEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBIICHHE HCTOYHHUKA TOKa. 3akoH Owma mis
MOJHOW (3aMKHYTOM) DJJIEKTPUYECKOW 1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpaencaTtop B 11enu NOCTOSIHHOTO TOKA.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUIECKOU IHEPTUU.

Hemoncmpauuu.

N3Mepenue cuiibl TOKa U HAMPSIKEHHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKa OT HAIPSDKEHUSA Ui PE3UCTOPA,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COMNPOTUBJICHUSI UUJIWHJIPUYECKUX IMPOBOJHUKOB OT JIJIUHBI,
IJIOIIAH TTOTIEPEYHOr0 CEUYCHUSI U MaTepurala.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA OT CONPOTHUBIIEHUS ITPU NOCTOSSHHOM
HANPSKCHUU.



[Tpsimoe n3mepenne DJ]C. KopoTkoe 3aMblkaHN€E raibBaHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0Osl coeTMHEHUsT HICTOYHUKOB Toka, D/[C Gatapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXAY MOJOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKkmukym.

HccnenoBanre CMEMIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mMepenue yaenpHOoro COnpoTUBIICHUS POBOIHUKOB.

HccnenoBanne 3aBUCMMOCTHM CWJIBI TOKA OT HANPsDKEHUS U1 JIAMITBI
HAKaJIMBaHUSI.

VYBenuueHnue npenesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctu J/]C raapBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH IMOTEHIUAIOB MEXY MOJOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B LEIH.

HccnenoBanne 3aBUCUMOCTH I1OJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pazruunvix cpeoax.

DneKTpuyecKass MPOBOJMMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MMPOBOJIUMOCTh TBEPABIX META/IOB. 3aBUCUMOCTHh COMNPOTHUBJICHHUS METALUIOB OT
temmeparypbl. CBEpXITPOBOIUMOCT.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas " pUMECHas MIPOBOJIUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUIT TOK B JJIEKTPOJUTAX. DJNEKTPOJUTHYECKAS JTUCCOLIMALINS.
Onektponus. 3akoHbl Dapajes I AIEKTPOIH3a.

DJNeKTpuUecKu TOK B ra3ax. CaMOCTOATENBHBIH W HECAMOCTOSTEIIbHBIN
pas3psa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Moinus. [1nasma.

TexHndeckue yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: Tra30pas3psaHble
JaMIIbl, JJIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (OTOAMOM, CBETONUOM, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI dJiekTponu3a Papajaes.

HckpoBoii pa3psil v MPOBOJAUMOCTS BO3/1yXa.

CpaBHeHUME MPOBOJIUMOCTH METAJJIOB ¥ TTOTYIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOJAUMOCTh AUO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HaOmnronenue snexktposusa.

W3mepenne 3apsaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanne  3aBUCHMOCTH  CONPOTHBIIEHUS  TEPMOPE3UCTOPA  OT
TEMIIEPATypHI.



CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

DuU3NYEeCKUN NPAKTUKYM.

CrnocoObl n3mMepenusi GU3NUECKUX BEIMYUH C MCHOJIB30BAHMEM aHAJIOTOBBIX
U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIHYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeieHME  KOCBEHHBIX M3MEPEHHUN, HCCIEAOBAHUM  3aBUCHUMOCTEM
bU3MYEeCKUX BETUYHMH, TPOBEpKAa MPEMJIOKEHHBIX THMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUECHHUECKUH  HIKCICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3M.

Nzyuenne xkypca ¢puzuku yriyoaéHHoro ypoBHs B 10 Ki1acce oCyIIecTBIsSETCS
C Y4ETOM cCOAEpKaTeIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemmnole nOHAMUA, CEA3AHHBIE C USYUEHUEM MEMO008 HAYUHO20
NO3HAHUA: ABIICHUE, HAY4YHBIM (akT, rumnore3a, ¢u3nyueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuka: pemieHue CUCTeMbl ypaBHeHUU. JluHeWHas  (yHKIWmS,
napabosa, rurepbona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue (QpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTRO.
BekTophsl 1 MX MPOEKIIMU HA OCH KOOPJIUHAT, CJIOKEHHUE BEKTOPOB.

buonozusa: mexannyeckoe JIBIKEHHUE B KUBOU mpupone, auddysus, ocmoc,
TEMJI000MEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl,
yTUIN3alUsl OWOOPTraHMYECKOro TOIUIMBA JUIs BBIPAOOTKU «TEIUIOBOW» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KATUJUISIPHBIC SIBJICHUS B IPUPOJIE,
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYI,
MOJb BEIECTBA, MOJSIpHAs Macca, IOJYyYeHHUE HaHOMATEpHUAJIOB, TEIIOBbBIC
CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U ra3oB, )KUAKUE KPUCTAIUIbI, FIEKTPUUECKUE
CBOMCTBAa METAJJIOB, AJIEKTPOJIUTHYECKAS TUCCOLMALINS, TaTbBAHUKA, JIEKTPOHHAS
MHUKPOCKOTIHS.

T'eocpagpua: BnaxxHoCTh BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBH)XKCHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T CYXOro U IKHUJIKOTO TPEHHS B TEXHUKE, CTAaTHYECKUE KOHCTPYKIIUU
(KpOHIITENH, peméryaTble KOHCTPYKIIMK), UCIOJIb30BAHUE 3aKOHOB COXPAaHCHHS
MEXaHUKH B TEXHUKE (TMPOCKON, BOJOMET W JAPYrHue), JBUTATe]Ib BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIHHUK, KOHAUIIMOHED, TEXHOJOTUH
MOJYYEHUs] COBPEMEHHBIX MATEpHaJOB, B TOM YKCJIE HaHOMATEpHaJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE JJICKTPONPHUOOPOB,
ra30pa3psiAHbIE JTAMIIBI, TTOJIYITPOBOTHUKOBEIE IPUOOPHI, TaIbBAHUKA.

11 KJIACC
Paznea 4. JaekTpoanHamMmmka.
Tema 4. Maznummnoe noane.



B3aumojieiicTBUEe TOCTOSIHHBIX MAarHUTOB U TMPOBOJHUKOB C  TOKOM.
MarnutHoe mone. Bekrop marHuTHONM wuHAYKUMH. [IpuHOMO cyneprno3uuuu
MAarHUTHBIX NOJIEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarauTHoe 1oJie POBOJHUKA C TOKOM (IPSMOr0 MPOBOJHUKA, KATYIIKA U
KpyroBoro Butka). OneIT Jpcreaa.

Cuita Amnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuua JlopeHua, e€ HampaBJIEHHE U MOAYJIb. J[BUKEHUE 3apSyKEHHOW YaCTHUIBI
B OJIHOPOJHOM MarHuTHoM mose. Pabora cuiel Jlopenna.

MaruautHoe nosne B BemectBe. DeppoMarHeTUKH, Napa- U THAMarHeTHKH.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKHE TMPOLECCHl: IPUMEHEHUE

MTOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
ANEKTPOABUTATEN SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptiHa  7nWHMM  MHOYKIMM  MArHUTHOTO  TOJISI  MOJOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KaptrHa nuHU MAarHUTHOW MHAYKUWH TOJIS JUIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBuEe JBYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevicTtBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUKEHUsI MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpunMn JNEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaAKMUKyM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBOMCTB (peppOMArHeTUKOB.

HccnenoBanre neiCTBUSI HOCTOSHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBeHMe ANEKTPOMAarHWTHOM MHAYKUMHU. [IOTOK BeKTOpa MarHUTHOU
uHaykuuu. OJIC uHAyKuuu. 3aKOH 3JIEKTPOMarHUTHOW uHAyKiuu Dapajes.
Buxpeoe anexkrpudeckoe noie. Toku Dyko.

OJIC uMHIyKIMU B MPOBOJAHUKE, NBUXKYIIEMCS B OJHOPOJHOM MarHUTHOM
nozJe.

ITpasuno Jlenua.

NunyktuBHOCTh. Karyiika WHIYKTUBHOCTH B IIENMHM ITOCTOSTHHOTO TOKa.
SBnenue camonnaykuu. I1C caMOUHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue ycTpoHCTBA M TEXHOJOTMYECKHE MPOIECChl: WHIYKIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUA B MATHUTHOM MOJIE
3emun.

Hemoncmpayuu.



HaOnronenue siBeHUst 3JIEKTPOMAarHUTHON MHAYKIUH.

UccnenoBanne 3aBucuMoctd OJC HHAYKIUMHA OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tamenre MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHnE CaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctu DJ[C cCaMOMHIYKIIMM OT CKOPOCTH W3MEHEHHS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npaKMUKyMm.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHTYKIIUH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHEpaTopa.

Paspnen S. KosieOaHusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMmonunyeckue konebanusi. KuHemaTtudyeckoe M JTUHAMUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCAHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JUHAMUYECKOTO OMUCAHUS TAaPMOHMYECKUX KOJIEOAaHUN M3 MX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Amvmutyna u (aza xoneOanuil. CBsI3b aMIUIMTYABl KOJEOAHWI HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u wyactota kosieOanuii. Ilepron Manbix CBOOOJHBIX KOJIEOAHUI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxarmux konedaHusax. BeiHyxkaeHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoiCTBa U TEXHOJOTHUYECKUE MPOLECCHI: METPOHOM, YaChI,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

Hab6nronenne HE3aBUCUMOCTH TIEPUOJIa MAJBIX KOJEOAHHI rpy3a HA HUTH OT
aMILTATY/IBI.

HccnenoBanue 3aTyXammx KojJeOaHU U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJICOAHUM OT COMPOTHUBIICHHUS.

HccnenoBanne KojiebaHUM Tpy3a HAa MACCUBHOW TPYXKHUHE C LEJIbIO
dhopMupOBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs YHEPrUU MPU KOJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

HabGmronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne mnepuoaa CBOOOJHBIX KOJEOAHUNW HUTAHOTO U MPYXKUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TEJa B X0JI€ KOJIeOaHH Ha yIIPYroM MOABECE.



N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUN.

HccnenoBanrie BIHY X ACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsie Konedanus.

Konebarenbubiit  koHTYp. CBOOOIHBIE 53JIEKTPOMArHUTHBIE KOJEOaHUS B
ujeanbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUTATYbI
3apsiia KOHJAEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATEIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMAarHUTHbHIC KoJIeOaHmsl. BrinykeHHbBIC
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JEUCTBYIOIEE 3HAUYEHUE CWJIbl TOKAa W HaNpsDKEHHS MpH pa3indyHou (opme
3aBUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbId TIEPEMEHHBIM TOK. Pe3ncTop, KOHIEHCATOp M KaTyllka
WHIYKTUBHOCTH B LIEMM CUHYCOMAAIBHOTO NMEPEMEHHOrO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

UneanbHbiii  Tpancpopmarop. I[lpousBoacTBo, mnepenaya U MOTpeOICHUE
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU MpH MPOU3BOJACTBE 3IIEKTpo3Hepruu. KymnbpTypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HMU.

TexHHUuecKue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3IEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJICOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OciuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopenb 3J1IeKTPOMarHuTHOTO TeHepaTopa.

BriHyXIeHHbIE CHHYCOUATbHBIC KOJICOaHMSI.

Pe3ucrop, kaTyiika WHAYKTUBHOCTHM U KOHJIEHCATOpP B IEMU NEPEMEHHOTO
TOKA.

Pe3onanc mnpu mocnegoBaTeIbHOM COEJUHEHUM PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Y CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.

Monenb TMHUY 3JIEKTpONepeiayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3yuenne Tpanchopmaropa.

HccnenoBanrue MEPEMEHHOIO TOKA YEpe3 IOCIEAOBATENIbHO COEIWHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO pE30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE GOJIHDL.



MexaHudeckue BOJIHBI, YCIOBUS HX pacnpocTpaHeHus. Ilonepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJIeHUE, MHTephepeHIus U
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHUSI U3JTyYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJEKTPOMATHUTHBIX  BOJIH:  OTPa)X€HUE,  MPEIOMIICHUE,
NOJIIpU3AIHsl, HHTepPEpEeHIUs U Au(paKius.

[IIkana 37€KTPOMArHUTHBIX BOJH. [IpuMEHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TEIEBUICHUA. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHUu4ecKue yCTpONCTBA M IPAKTHYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHUIIMHE.

Hemoncmpauuu.

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakiuud MEXaHUYECKHUX BOJIH.

AKYCTHYECKHUIN PE30OHAHC.

CBoiiCcTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HabGnrogenue cBsi3u T'POMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIMTYAOW U
4acTOTOM KOJIeOaHUI.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPaPHOIETOBOTO U3TyUCHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

N3ydyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3y4yeHue pacnpoCcTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeEHOE pacpOCTpPAaHEHHUE CBETa B OJAHOPOIHOU cpene. JIydu csera.
To4YeuHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue m3o00pakeHui B
iockoM 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHbI IPEIOMIICHHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npesnoMieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. IIocToSHCTBO YaCTOThI
CBE€Ta M COOTHOULIECHWE JJIMH BOJH MPU IEPEXOJ€ MOHOXPOMATHUECKOIO CBETA
yepe3 IpaHully pasziesia AByX ONTUYECKUX CPE.

Xon myueit B mpusme. ucnepcusi cBera. CloXKHBIM cocTaB 0eloro cBera.

I{BeT.



[lonHoe BHyTpeHHEee oTpakeHME. lIpenenbHblid yrojl IOJIHOTO BHYTPEHHETO
OTPaKECHMUSI.

CobOuparonie u  paccewBaromide JuH3bl. ToHkas mauH3a. DokycHoe
paccTosTHUE W ONTHYEcKass cuja TOHKOM JIMH3bI. 3aBHUCHUMOCTH (POKYCHOIO
paccTosiHusl TOHKOM cepruyeckod JIMH3BI OT €€ T€OMETPUU M OTHOCUTEIHHOIO
MOKA3aTes MPETOMIICHUSL.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox Jyda, IPOWIEALIET0 JUH3Y IOJ NPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoi ocu. IloctpoeHne wH300paXeHU TOYKM W OTpE3Ka NpsIMOM B
coOuparoumx
Y PACCEMBAIOLIMX JIMH3aX U UX CHCTEMaX.

OnTuueckue npudopsl. Pazpemaromas cnocodHocTh. ['Ma3 kak onrtuyeckas
CUCTEMA.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cera. KorepeHTHblE HCTOYHHKHU.
VYcnoBus HaOMIOJEHUS MaKCUMYyMOB M MHUHUMYMOB B HHTEp(QEpPEHLUOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. IIpuMepsl KIIACCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus cBera. JludpakuuoHHas pemérka. YciaoBue HaOIIOACHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIIEHHs CBETA.

Hab6mrogenune noaHOro BHyTpEHHEro oTpakeHus. Mojesnb CBETOBO/IA.

HccnenoBaHne XoJa CBETOBBIX ITyYKOB Ye€pe3  IUIOCKOIAPAJUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOA.

HaoOmronenue natepdepeHinm ceera.

HaOmronenue 1BETOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu ceera.

N3yyenue nudppakiinoOHHON perETKy.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaOmronenue nucnepcuu cBera.

Habmonenue nosisipuzanuu cBeTa.

[IpumeHeHne noIIpONA0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSHKEHU .

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

M3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHHSI OT BemlecTBa (Ha
IpUMEPE KUJKHUX JIHH3).



N3mepenne pOKyCHOTo pacCTOSIHUS PACCEUBAIOIINX JINH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKalia U JIMH3BI.

[Tonyyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CHCTEM.

Hab6monenue nudpaxiuu, uHTep)EepeHnn U MoJsIprU3alii CBeTa.

N3ydeHne noyisipru3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINU JIa3epHOTO U3TyUYCHHUS HA IBYX IIEISIX.

Habmronenue nucnepcum.

Habmonenue u ucciaenoBanue n1uppakiimoOHHOTO CIEKTpA.

N3Mepenune IHbI CBETOBOU BOJIHBI.

[Tomyuenue criekTpa M3IydeHHUs CBETOAHMOA MPH MOMOIIM AU(PPAKIIMOHHOM
PELIETKMU.

Pasznes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['paHuipl  NPUMEHUMOCTHM  KJIacCHMYECKOM  MexaHuku.  [locTynater
CHEUATbHOW TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  JlopeHua.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE
BPEMEHU U COKPAIICHUE JJINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPTrUEN U UMIYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPTHUS
MIOKOSI.

TexHUYecKue YCTpPOMCTBA W TEXHOJOTMYECKUE TMPOLIECChl: CIIyTHUKOBBIE
MPUEMHUKHU, YCKOPUTEIHU 3apSKEHHBIX YACTHII.

YyeHndeckuil 3KCIIEpUMEHT, J1a00paTOPHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIMyJbca W DHEPTUM  PEIATHUBUCTCKUX dacTul (10
doTorpadgusiM TPEKOB 3apPSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TermoBOe M3IydeHHE (M3IydyeHHE aOCOJTIOTHO YEPHOTO
tena). 3akoH cMenieHus Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A. I'. CronetoBa. 3akonbl hoTodddexra. YpaBHEeHUE
OunmrenHa 1 poroaddexra. «Kpacnas rpanuma» gororddekra.

JlaBnenne cBeTa (B YACTHOCTH, JIaBJICHHWE CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0O W a0CONIOTHO  OTPAXKAIOIIYI0 TMOBEpXHOCThH). OmbiThl 1.
H. JleOenena.

BosiHoBBIE cBOVicTBa yacTull. BosiHbl ne bpoind. {nuHa BosiHbl 1€ bpoitinsa u
pasMepbl 00JacTH JIOKaNIM3alUu JBWXKyIIeWcss dactuubl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. /{udpakiius 351eKTpoHOB Ha KpUCTAIIaX.

Crneunduka nzmepeHuit B Mmukpomupe. COOTHOIIEHUSI HEOIPEAeTIEHHOCTEN
I'eiizenbepra.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIEKTPOMETP,
dotorneMeHT, GOTOAATUYMK, TYHHEIbHBIM MHKPOCKON, COJHeuHas OaTapes,
CBETOAMO/.

Hemoncmpayuu.



®otorh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW TJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oToddhdeEKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTUBIICHUS  TOJYIIPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

Hccnenosanue poropesucropa.

N3mepenne noctostaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO OT HAIIPSIKEHUS.

Tema 2. @u3zuxka amoma.

OnpITEI IO HMCCIENOBAaHUIO CTPOeHMS aroMa. [lmanerapnas mozens aTroma
Pezepdopaa.

[Toctynatel bopa. M3nydenue u noriomieHue GOTOHOB MPH MEPEXOIE aTOMA
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOU.

Bune! ciektpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrioHTaHHOE U BBIHYKJICHHOE U3JIydeHHE cBeTa. Jlasep.

TexHUYecKue YCTPOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: CIIEKTPAJIBbHBIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBBII KOMITBIOTE.

Jlemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpoiCTBO 1 IEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JUIMHBI BOJIHBI JJA36PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenenoBanue CIIEKTpa pa3speKeHHOTO aTOMAapHOro BOJOPOJA U U3MEPEHUE
nocTossHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0PaA U I1EMEHMAPHBLIX YACHUY,.

Hyxnonnas moznens simpa ['eitzen6epra—lBanenko. 3apsn siapa. MaccoBoe
yucio sapa. U3otonsl.

PannoaktuBHOCTE. Anbda-pacman. DIEKTPOHHBIM W TO3UTPOHHBIN OeTta-
pacnaz. ['amma-u3imydeHue.

3aKOH paguOaKTHBHOTO pacrnajga. PagvoakTUBHBIE H30TONBI B MPUPOJE.
CBoiicTBa MOHU3HUPYIOLIET0 W3JIy4YeHUs. BiusiHue paanoakTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3inydenus. Jozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Maccol siapa.

Anepublie peakuuu. Jlenenue u cuntes siaep. Anepueie peaktopsl. [Ipodraemsr
YOPaBIsEMOr0 TEPMOSAEPHOTO CHHTE3a. ODKOJOTHMYECKHE AaCIEKTHl Pa3BUTHUSA
AIEPHON IHEPTETUKHU.

Metozsl perucTpalyy U UCCIIEI0BAHUS JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJCHCTBUSA. bapHOHBI, ME30HbI U JIEOTOHBI.
[IpencraBnenne o CrannapTHO Mozenn. KBapK-TJIFOOHHAs MOJENb aIpOHOB.

®dusznka 3a npenenamu CrangapTHOW mojenu. TéMmHas maTepus U TEMHas
DHEPIUsl.



EnuncTBO puznyeckoil KapTHHBI MUDA.

TexHuyeckue yCTpoNCTBA U TEXHOJIOTUYECKUE MPOLIECCHL: TO3UMETP, KaMmepa
Bunbcona, sfepHbI  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsl ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3y4yenue noriomeHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMMH M ACTPOPU3UKH.

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKIiiagHOE U MUPOBO33PEHUECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpOHOMHYECKMX HcCcaeqoBaHU. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIBI, PAANOTEIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHUS.

Bun 3Bé3gHoro nHeba. Co3Be3qusi, sipKue 3BE3bI, IJIAHEThI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoJiHIA U 3BE3 .

3BE3/bl, NX OCHOBHBIE XapaKTEPUCTUKU. [lnarpamMmma «CreKTpaibHbII Ki1acc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit Ilyte — Hama ['amaktuka. Ilonoxenne n nBuwxenue CosiHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPBI B SApaX
rajakTHUK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanve rajgakTuk.
Teopus bonporo B3psiBa. PennkToBO€ U3IyYeHuUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwooenus.

Hab6mronenust 3BE3qHOT0 HEbOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKCHHUH JJIsT OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3Aus CEBEpHOTO MOJyIIapus WU SIPKUE
3BE3ILI.

HaOmronenuss B Tenmeckon JIyHbI, IUIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Du3nvecKuil NPAKTHKYM.

Crioco0bl u3MepeHus: PU3NUECKUX BEJIMUUH C UCIOJIb30BaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPECHUN (DU3NIECKUX BEITMUMH.
OueHka rpaHul] NOrpeHOCTEN.

[IpoBeneHHE  KOCBEHHBIX  HM3MEPEHUM, MCCIEAOBAHUNA  3aBUCHUMOCTEMN
bU3MYeCKUX BETWYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,



OMMCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEHHYECKHH  HKCIIEPUMEHT,
J1a60paTopHbIE pabOThI, MPAKTUKYM).

O6001maromee NOBTOPEHUE.

O0o001IeHNe U cCUCTEMATHU3alMsl COJIEpKaHusl pa3/ieloB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHB, «OCHOBBI CIIEHHAIBHON TEOPUU OTHOCHTEJIBHOCTH», «KBaHTOBas
¢duzuka», «JIEMEHTbl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3nkn W acTpOHOMHH B DKOHOMHYECKOW, TEXHOJOTHUYECKOM,
COLIMAJILHON M 3THUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUpPA, 3HAYCHHUE ONMCATEIBHOU,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM M  MPOTHOCTUYECKOW  (DyHKIIMIA
(bu3nyeckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHIMA
0 (u3MUYEeCKOW KapTHHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOILEM pAly
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

Nzyuenue kypca pusnku yrinyoaéHHoro ypoBHs B 11 kiacce ocymecTBiaseTcs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie noHAMUA, C6A3AHHbBIE C UZYUCHUEM MEMOO0068 HAYUHO20
nO3HaHUA: ABIICHUE, HAY4YHBIH (akT, rumnoresa, (u3nueckas BEIMYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOPHsL.

Mamemamuka: pemieHue CUCTEMbl  ypaBHEHUH. TpUTOHOMETpUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (QyHKUUU. [Ipu3Haku mNoMOOHSI TPEYroJIbHUKOB,
oTpeJiesIeHHE TUIOMIAIN TIIOCKUX (PUTYp U 00BhEMA Tell.

Buonozua: snekrpuueckue SBIEHUS B KUBOM NpUpojJe, KojeOaTenabHbIE
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKUM TPH MPOU3BOJCTBE
JIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYKOBasl JMAarHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
PUPOJE.

Xumua: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJu3.

T'eozpaghua: wmarnuTHBIE TIONIOCA 3€MJIM, 3QJIEKH MAarHUTHBIX  PYI,
boToChEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusn: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEKTpoJBUTaTENb IKOOM, TeHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS Ieyb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJIBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTAThl OCBOCHUSI Yy4yeOHOro mnpeamera «Du3nKay HJOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHOW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIPaBICHUH
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

IPaXKIAHCKOI0o BOCIIMTAHUA:

o c(hOPMUPOBAHHOCTh IPAXKJAHCKOM MO3ULIMK 00Y4YaroOLIErocss Kak aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHAa POCCUIICKOr0 00IIeCTBa;

o TPHUHATHE TPAAULIUOHHBIX OOIICYETOBEYECKUX TYMAHUCTHUYECKUX M
JIEMOKPAaTUYECKUX [IEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JESITEIbHOCTh B MHTEpECAX TPaKJaHCKOTO
oOlIecTBa, y4acTBOBaTh B  CaMOYIpaBJI€HUHM B  00Opa3oBaTeIbHOMN
OpraHU3aIlNH;

e YMEHHE B3aUMOJIEHCTBOBAThH C COLMAIBHBIMU HHCTUTYTAMHU B COOTBETCTBUU
¢ UX (QYHKIUSAMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K 'YMaHUTapHOH U BOJOHTEPCKON JESATEIbHOCTH.

NAaTPUOTHYECKOT0 BOCTIMTAHUSA:

o chOpPMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTpuoOTU3MA;
e IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JIOCTHKCHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

« c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTH OLICHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPHUEHTHUPYSACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOIO BKJIAJIa B IOCTPOEHUE YCTOMUNBOTO OyAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e OCTETMYECKOE OTHOLIEHWE K MHUpPY, BKIIOYAss JCTETUKY HAy4yHOIrO
TBOPYECTBA, MPUCYLIETO PUZNIECKON HAYKE.
TPYAOBOI0 BOCIIMTAHMS:



UHTEpEC K pas3IuYHbIM cdepaM MpodecCHOHANbHON NeATEeIbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKON U TEXHUKOW, YMEHHE COBEpPILAaTh OCO3ZHAHHBIN
BBIOOp Oynymieil mpodeccun U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIC
TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPbI, OCO3HAHUE TJI0OATHEHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOoOIeM;

IUTAaHUPOBAHME M OCYLIECTBICHUE JIEUCTBUM B OKpyKarolled cpene Ha
OCHOBE 3HaHUS 11eJIel YCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OMbITa AESITEIBHOCTH 3KOJOTMYECKOW HAlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBKKE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHWE LIEHHOCTH HAYYHOW JeATEIbHOCTH, TOTOBHOCTH B IIpOLIECCE
u3ydeHus: (U3MKHA OCYIIECTBIATh MPOEKTHYID W HCCIEA0BATENbCKYIO
NEeATEIbHOCTh MHIUBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBnle JJornyeckue 1eiicTBUA:

CaMOCTOATENLHO  (OpMyNIHpOBaTh H  aKTyaJIUM3UpPOBaTh  MPOOJIEMY,
paccMmaTpuBath €€ BCECTOPOHHE;

OTpPENENATh IIEM JIeITeIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKEHUST,

BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMATPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbl C YIETOM aHajIn3a UMEIOIIUXCS
MaTepHaATbHBIX M HEMAaTePUATIBLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B  JCSATEIBHOCTb, OIICHUBATh COOTBETCTBHUE
pEe3yIAbTATOB MEJISIM, OIEHUBATH PUCKH ITOCIICACTBHUI IEITEIILHOCTH;
KOOPJIMHAPOBaTh W  BBIOJHATH PabOTy B  YCIOBHSIX PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIICHNE TIPH PEIICHUH KU3HCHHBIX MPOOJICM.

ba3oBble uccienoBarebCKue JeliCTBHA.

BJIaJIeTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU TMOHATHAMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HaBbIKAMU y4eOHO-UCCIIEeI0BATETHLCKON u MPOEKTHOU
JEATeIbHOCTH B 00JacTh (PU3MUKH, CIHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB peIICHHS 3amad  (PU3UIECKOIo
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJO0B ITO3HAHUS;

BJIAJICTh BHUJAMH JACATEIBHOCTA MO TOJYYCHHIO HOBOIO 3HAHUS, €ro
HHTEpIIpeTaluy, PeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX
CUTyallisX, B TOM YHUCJE TNPH CO3JaHUU YYEOHBIX NPOEKTOB B 00JIaCTH
buzukwy;

BBISIBJIATh PUYUHHO-CJIEACTBEHHBIC CBA3M M AaKTyaJu3UpOBaThH 3a]ayvy,
BBIJIBUTAaTh TUNOTE3y €€  pEelICHUsA, HaxOAUTh AapryMEHThl  JUIA
JIOKAQ3aTeIbCTBA CBOMX YTBEPXKICHUM, 3aJ1aBaTh MAPAMETPHI U KPUTECPUHU
pelieHus;

AHAJIM3UPOBATh TOJYYCHHBIE B XOAE pEIICHUS 3aJadd  PE3YJIbTaThl,
KPUTUYECKU OLIEHUBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATH M3MECHCHUE B
HOBBIX YCJIIOBHSIX;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIC 3aJlaud B 00pa3oBaTEIbHOU
JeATEIIbBHOCTH, B TOM YHCIIC NPU U3YyUYCHUH (PH3UKH;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
yMeTh TEPEHOCUTh 3HAHUSA 1O (QU3NKe B TNPAKTUUYECKYH0 00JacTh
JKU3HEACATEIILHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEU, PEIJIAraTh OPUTHHAJIBHBIC MMOIXObl U PELICHUS;
CTaBUTh MPOOJIEMBI U 3aJ1a4u, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HaBbIKAMHU MOJy4eHUSI MHGOPMAIMK (PU3HUYECKOTO COAECpPKaHUS U3
VCTOYHHUKOB PAa3HbIX TUIIOB, CAMOCTOSITENIBHO OCYILECTBIIATh IIOUCK, aHAJIM3,
CUCTEMAaTH3allMI0 U WHTEPIpeTaluio HH(QOpPMAIMK pa3IMYHbIX BUIOB U
dbopmM IpeacTaBICHNUS,

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh  CPEACTBA HMH(POPMALMOHHBIX M  KOMMYHUKAI[MOHHBIX
TEXHOJIOTUA B  PEHIEHHWH  KOTHUTUBHBIX, = KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIOJEHUEM TpPEOOBaHUN HPrOHOMHKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYypCcOCOEpEeKEHUs, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30M1aCHOCTH;

co37aBaTh TEKCTbl (DU3UYECKOTO COJAEpN AaHUS B Pa3IUYHBIX (popMmarax c
yu€TOM Ha3HaueHusi HWHPOpMalUMU M LEJIEBOM ayAUTOpUH, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC YYeOHbIe NeCTBHA:

OCYIICCTBJIATh OOIIEHHEe Ha ypokax (U3UKK U BO BHEYPOUHOM
JeSITEIIbHOCTH;
pacrmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallMid H  CMST4aTh
KOH(JIMKTHI;



e Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOUYKY 3PEHHS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

e IIOHMMATh U HCIIOJIB30BaTh MIPEUMYILIECTBA KOMAHAHOW U MHIMBHUIyaJIbHON
paboTHI;

o BbIOMpaTh TEMAaTHUKy M METOJAbl COBMECTHBIX JEHCTBUI ¢ y4éTOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr'0 YJIEHA KOJUIEKTHUBA,;

e IIPUHMMATHh LEIM COBMECTHOM JIE€ATEIIBHOCTH, OpPraHHW30BBIBaTh U
KOOPJIMHUPOBaTh JCHCTBUA MO €€ JOCTH)KEHHIO: COCTaBJIATh IUJIaH
JEUCTBUMN, pacCIpenesiTh POJIN ¢ YYETOM MHEHUH YYaCTHUKOB, 0OCYKIaTh
pEe3yNbTaThl COBMECTHOM pabOTHI;

e OLEHMBATh KayeCTBO CBOEr0 BKJAJa M KaXJOr0 y4YaCTHHKAa KOMaH]bl B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

e IMpe/iaraTb HOBBIE IPOEKTHI, OIEHUBAaTh HAEH C IO3ULHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

e OCYIIECTBIAITb IIO3UTUBHOE CTPATETMUECKOE TIIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBUS
Camoopranuzamnus:

e CaMOCTOSITEJIBHO OCYIIECTBIISATh MMO3HABATEIbHYIO JESATEIBHOCTh B 00JACTH
(U3UKM U aCTPOHOMUHU, BBISIBISATH NPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

¢ CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEIICHHS] PACUETHBIX M KaueCTBEHHBIX
3a]a4, TUIAaH BBINOJHEHUS MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOUYTCHUM;

e JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

e paciUpsTh paMKU yueOHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH;

e JeJaTh OCO3HAaHHBIM BBIOOP, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

e OLEHUBATH NPUOOPETEHHBIN ONBIT;

¢ CIocoOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO JPYAULMU B 00JacTU
(GU3UKK, TOCTOSIHHO MOBBINIATh CBOM 00pa30BaTENbHBIM M KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

e JIaBaTh OILICHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIIbTATOB LEIISAM;

e BIQJACTh HABBIKAMH II03HABATCIBHOM  pedICKCHH KaK  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHMUI;

e HCIOJI30BaTh MPUEMBI pePIICKCUH JJISl OLICHKU CUTYalluH, BEIOOpAa BEPHOTO
peuieHus;

e YMEThb OLICHUBATh PUCKA U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS IO HX
CHUKECHUIO;



OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IMpPH aHAIN3E pPEe3yJbTaTOB
JEATEIIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHAMAaTh MOTUBBI M apryMEHThl JPYTHMX MpPH aHaJIUu3€ pe3yJIbTaTOB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mpomecce NOCTHXKEHUS JUYHOCTHBIX PE3yJIbTaTOB OCBOCHMS IMPOTPAMMBI IO
duszuke JUIE  ypOBHS CpeAHEro oOmero o0pa3oBaHus Yy OOydYaroIIUXCs

COBEPILICHCTBYETCS OMOIMOHATBHBIH WHTEJUICKT, Tpe/IIoIararonmi
c(OpPMUPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TOHMMAaTh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUAETh HAINPaBJICHUS Pa3BUTHSI COOCTBEHHOU
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh aJalTUPOBaThCA K
HMOIIMOHAJIEHBIM HM3MEHEHUSM W TPOSBIATH THOKOCTb, OBITb OTKPBITHIM
HOBOMY;;

BHYTPEHHEW MOTHMBAIIMH, BKIIOYAOIIEN CTPEMIICHUE K JOCTHKEHUIO LIEIU U
yCIIeXy, ONTHMH3M, WHUIMATUBHOCTb, YMEHHE ACHCTBOBATb, MCXOMAS W3
CBOMX BO3MOKHOCTEH;

OMMATHH, BKJIIOYAIONMIEH  CIIOCOOHOCTh  MOHUMATh  OMOIMOHAIBHOE
COCTOSIHME JIpYTMX, YYUTBIBATh €r0 TMPHU OCYIIECTBICHUH OOIICHHUS,
CHOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBaTh
OTHOUIIEHUSI C JPYTUMHU JIOABMH, 3a00TUTHCS, MPOSIBISTH HMHTEPEC W
paspemiath KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xoumy oOyuenust B 10 Knacce npeaMeTHbIC pe3yJbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JOJKHBI OTPaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

NOHUMAaTh  poJib (UMK B  SKOHOMHUYECKOH, TEXHOJIOTMYECKOW,
AKOJIOTHYECKOM, COIMAIIbHON U ATHUECKOM cdepax NesITeTbHOCTH YeI0BeKa,
pOJIb U MEeCTO (PU3UKK B COBPEMEHHOM HaydyHOH KapTHHE MHUpa, 3HAYCHHE
OIMCATEIIbHOM, CUCTEMAaTU3HUPYIOLIEH, OO0BSICHUTENLHOM 151
MPOTHOCTHYECKOW  (QyHKIHMK  (Qu3Mdeckod  TEOpuM —  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKH UM TEPMOAMHAMUKH, POJb (U3NYECKON Teopuu B
(dbopMHpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCJIOBHS TPUMEHUMOCTH MOAeNeld (PU3MUECKUX Tell U IPOLIECCOB
(sBeHMI): MHEepUUaIbHAs CUCTEeMa OTcuéra, abCOJIOTHO TBEPAOE TEJO,
MaTepuayibHas TOYKa, PaBHOYCKOPEHHOE JBUXKEHHE, CBOOOIHOE IMaJeHUE,
abcoyfoTHO ympyras naedopmariusi, aOCOIIOTHO yIpyroe U abCOIIOTHO
HEYNpyroe CTOJIKHOBEHHUS, MOJENM Ta3a, KUAKOCTH U  TBEPIOTO



(KpUCTAIIMYECKOTr0) TeJa, UICadbHbIN a3, TOUEUHBIA 3apsii, OJHOPOJHOE
AIEKTPUUYECKOE TMOJIE;

paznuyaTth ycloBUA (TpaHHIlbl, 00JIaCTH) TPUMEHUMOCTH (U3HUECKUX
3aKOHOB, MOHUMATh BCEOOIMI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh U OOBSACHATH MEXaHUYECKHME TMPOIECChl U  SIBICHUS,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHHSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBbHOCTh
MEXaHUYECKOTO JBIDKEHUS, (OpMyJbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHUA, IpeoOpazoBanus [amumnes uisi CKOPOCTH M MEPEMEIIEHUs,
3aKOHbI HprOTOHA, MPUHIMI OTHOCUTENBHOCTHU ['anumes, 3aKOH BCEMUPHOTO
TATOTEHHUs, 3aKOHBl COXPAHEHUS UMITYJIbCA U MEXAHUYECKOM DHEPTUU, CBA3b
paboThI CHJIbI ¢ U3BMEHEHHEM MEXaHWYECKON 3HEPIvH, YCIOBUS PaBHOBECHUS
TBEPAOrO TeNa), MPU STOM HCIOJIb30BAaTh MATEMATHUYECKOE BBIPAKEHUE
3aKOHOB, YKa3blBaTh YCIOBUSI TMPUMEHUMOCTH (PU3NYECKUX 3aKOHOB:
npeobpa3zoBanuil ['anumes, BToporo u TpeTbero 3akoHoB HploTOHA, 3aKOHOB
COXPAaHEHHs] MMIIyJbCA M MEXAHWYECKOW HHEPruH, 3aKOHA BCEMHUPHOTO
TATOTEHUS,

aHAIM3UPOBATh U OOBACHATH TEIUJIOBBIC MPOIECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble monoxkeHuss MKT u 3akoHbl MOJEKyIsIpHOW GUBUKUA |
TEPMOAUHAMMKY  (CBA3b JABJCHHMsS HJCAJIBHOTO Tra3a CcO CpeaHe
KMHETUYECKOM HHEPrue TEIUIOBOTO [IBMKCHUSI W KOHUEHTPAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEIHEW KUHETUYECKOU
DHEPIrUEN TEIJIOBOTO JIBWKEHUS €r0 YacTHULl, CBSI3b JABJICHUS HUICAIBHOTO
raza C KOHIEHTpalMed MOJIEKYJ M €ro TeMIepaTypor, YypaBHEHHUE
MenpneneeBa—Kianeiipona, mNEpBbIA 3aKOH  TEPMOJMHAMHUKH, 3aKOH
COXpaHEHHUs! SHEPIUHM B TEIUIOBBIX IMpOLEcCcax), MPH 3TOM HMCHOJIb30BATh
MAaTEMAaTUYECKOE BBIPAKECHHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHUMOCTH
ypaBHeHUs1 MeHneneeBa—KnaneipoHna;

aHAIM3UPOBATH U OOBICHATD AIEKTPUUECKHUE SIBJICHUS, UCIIOJIb3Ys OCHOBHBIC
MOJIOKEHUSI W 3aKOHBl  DJIGKTPOJMHAMUKH  (3aKOH  COXPaHEHHS
AIIEKTPUYECKOTO 3apsaa, 3aKOH Kynosna, ITOTEHIIMAIIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIsI, IPUHLOMUI CYIEPNO3ULNNA IIEKTPUUECKUX
MOJIEH, NPU 3TOM YKa3blBas YCJIOBHS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe MPAKTUYECKH BAXKHBIE COOTHOLIEHUS: 3aKOHbI OMa JUIsl y4acTKa LEnu
Y JUIs 3aMKHYTOW JJIEKTPUYECKOM Lenu, 3akoH JDxoymsa—Jlenna, mpasunia
Kupxroda, 3axonsr @apanest 7151 2JIEKTPOIN3a);

ONMKCHIBATh (PUBMUECKHE TPOLECChl M SBJIEHHUSA, WCMOJb3YysS BEJIUYMHBI:
IIEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIa U CUCTEMBI TEJ, CUIIA,
MOMEHT CHUJIbl, JaBJICHHUE, TOTEHIHAIbHAS YHEPTUsI, KHUHETUYECKAs YHEPTHUs,
MEXaHUYeCKasi dHEprusi, padoTa CHUJIbl, LIEHTPOCTPEMUTEIHHOE YCKOpPEHHE,
CUJIa TSDKECTH, CUJa YIPYrOCTH, CHJIa TPEHHS, MOIIHOCTb, JSHEPIrusd
B3aMMOZEHCTBU Tena ¢ 3eMieil BOIM3U €€ MOBEPXHOCTH, SHEPTUs YIIPYTron
nedopManui MPYyKUHBI, KOJTUYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIiepaTypa
Tena, paboTra B TEPMOJAWHAMUKE, BHYTPEHHSSI DHEPIrHs HACaTHLHOTO
OJTHOATOMHOTO Ta3a, paboTa HAeaJbHOro ra3a, OTHOCHTEIbHAs BIIaKHOCTD



Bo3ayxa, KIIJ] umeasbHOro TEIJIOBOrO ABUTATENS; JJIEKTPUUECKOE MOJIE,
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO TOJIA, HANPSKEHHOCTh MOJS TOYEYHOTO
3aps/ia Wiu 3apsHKEHHOTO IIapa B BaKyymMe M B JAUAJIEKTPUKE, MOTEHIIMAI
AJIEKTPOCTATUYECKOTO TMOJsl, PA3HOCTh MOTEHIMAJIOB, S3JIEKTPOJBIKYIIAS
CWJIa, CWJIa TOKA, HaIpSKEHUE, MOIIHOCTb TOKa, AJEKTpUYecKkass EMKOCTh
IUIOCKOTO  KOHJIEHCATOpa,  CONPOTHUBICHHME  yYacTKa  Ienu ¢
MOCJIEIOBATEIbHBIM M TMapaJJICIbHBIM COEIUHEHUEM PE3UCTOPOB, DHEPIUs
IEKTPUUECKOTO MO KOHACHCATOPa,;

OOBSICHATH OCOOEHHOCTH MPOTEKaHUs (PU3HUECKUX SBICHUN: MEXaHUYECKOE
JBIDKEHWE, TETUIOBOE JIBI)KCHHME YACTHI[ BEIIECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBCKOE nBIKeHHE, nuddy3usi, ucrnapeHue, KUMeHUEe U KOHICHCAIIHS,
IJIAaBJICHUE W KPUCTAJUIM3aIUs,  HAMpPAaBJICHHOCTh  TEIUIONEpEIadH,
ANEKTPU3AIUS T, SKBUIIOTCHIIMATBHOCTh IMOBEPXHOCTH 3apsHKEHHOTO
MIPOBOJTHUKA;

MPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOU (DU3MYECKON BEIUYUHBI OT
JIPYTOM C UCTIOB30BAHUEM TPSIMBIX U3MEPEHHM, TIPU ATOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh  pe3yJbTaThl  MOJYYEHHOM  3aBUCUMOCTH
bu3nueckux BENWYMH B BHUJE TpaduKOoB ¢ Y4ETOM aOCOJIOTHBIX
MOTPENTHOCTEN U3MEPEHUM, JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHUS;
MPOBOJIUTh KOCBEHHBIE W3MEPEHHS (DPUIUYECKUX BEJIUYUH, MPU OTOM
BBEIOMPATh ONTUMAJIBHBIM METOJ] M3MEPEHHUS, OIICHUBATH aOCOJIOTHBIC U
OTHOCHUTEJIBHBIC IMMOTPEITHOCTH MPSMBIX B KOCBEHHBIX U3MEPEHUI;
MPOBOJUTE OIBITHI IO TPOBEPKE MPEIIOKEHHONW THUITOTE3bI: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpPaTh SKCICPUMECHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIYYCHHBIC pe3ybTaThl M JEJIaTh BBIBOJ O CTaTyce TPEII0KCHHON
TUTIOTE3bI;

coOJII01aTh TIpaBMiIa 0€30MacCHOTO TpyJa MPY MPOBEICHUH WUCCIEIOBAaHUMN B
paMKax  y4eOHOro AKCIIEPUMEHTA, MpaKTUKymMa ©U  y4eOHo-
UCCJIEIOBATENILCKOW M TPOEKTHOM JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTETHLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacy€THbIC 3aJa4ud C SBHO 3aJaHHOM M HESBHO 3aJlaHHOU
bu3MYecKO MOJIENbIO: HA OCHOBAHWM aHAlM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp  (m3MuUecko MoOJenu, OTBeHaromeld TpeOOBaHUSAM  3aJavH,
MPUMEHSATH (OPMYITBI, 3aKOHBI, 3AKOHOMEPHOCTH M TTOCTYJIAThl (PH3NICCKUX
TEOPHHA TIPHU WCIOJIH30BAHMM MATEMaTHYCCKUX METOJOB pEIICHUs 3aiad,
MPOBOJUTE PacdyEThl HA OCHOBAHWM HMMEIONIUXCS JaHHBIX, aHAJIU3UPOBATh
pe3yibTaThl M KOPPEKTUPOBATh METOJBI PEIICHHS C YYETOM IOJTyYEHHBIX
pe3yIbTaTOB;

penaTh Ka4eCTBEHHBIC 33J1a4H, TPEOYIOIINEe MPUMCHCHHUS 3HAHUA W3 Pa3HbIX
paszenoB Kypca (U3WKM, a TakKe WHTETpaliud 3HAaHUW U3 JPYrux
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
IIEMOYKY PACCY>KJICHHI C OMOPON HAa M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;



UCIIOJIP30BAaTh TEOPETHUYECKUE 3HAHUS I OOBSCHEHHS OCHOBHBIX
MPUHIIUIIOB pabOThl U3MEPUTETHHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MPUBOAUTH MPUMEPHI BKIIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN;

aHAJIM3UPOBaTh U OIICHUBATH TMOCIEJACTBUS OBITOBOM M MPOM3BOJCTBEHHOMN
NEATEILHOCTH YEJIOBEKa, CBSA3aHHOW C (U3WUYECKUMHU TMpOIECCaMH, C
MO3UIINI IKOJOTUYECKOU 0€30MacHOCTH, MPEJICTABICHUN O paliOHaIbHOM
MPUPOJIONIONB30BAHUH, & TaKXKE€ Pa3yMHOM HCIOJIb30BAHUM JIOCTHKEHUI
HAYKd M TEXHOJIOTHM [JI1 JAJbHEUIIEro Pa3BUTUS YEIOBEUYECKOIO
00IIIeCTBA;

NPUMEHATh Pa3IMYHbIe CIOCOObI padoOThl ¢ HHpOpMaLKel (U3UIECKOro
COJlep)KaHUsI C  WCIOJIb30OBAHUEM  COBPEMEHHBIX  HH(OPMAIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIB30BaTh COBPEMEHHBbIE WH(MOPMAIIMOHHbIE
TEXHOJIOTUH JIJISl TIOMCKA, IEPEpaOOTKU U MIPEAbABICHUS Y4EOHOM U HayYHO-
nomyJsipHo  MHGOpPMAIMK, CTPYKTYpUPOBAaHUS U HHTEPIIPETAIlUU
uHhopMaIuU, TOJYYCHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJy4aeMyr0 HH()OPMAIHIO U OIIEHUBATH €€ JOCTOBEPHOCTD
KaK Ha OCHOBE MMEIOIINXCS 3HAHUM, TaK U HA OCHOBE aHallM3a MCTOYHUKA
uH(popManuu;

MPOSIBIIATH OpraHu3aIMOHHbIE u M03HaBaTeJIbHbBIC YMEHHUS
CaMOCTOSITEJILHOT'O MPUOOPETEHNS HOBBIX 3HAHUW B MPOIIECCE BHITTOJTHEHUS
MPOEKTHBIX U Y4eOHO-UCCIEA0BATEILCKUX Pa0OT;

paboTaTh B TpynIe C HCHOJHEHUEM Pa3JIUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIbI, PAIIMOHATBHO PACTIPENSIATh IESITEIHHOCTh B
HECTAH/IAPTHBIX CHUTyalUsAX, aJICKBaTHO OLICHMBATh BKJIAJ KaXJO0ro U3
YYaCTHUKOB TPYIIBI B PEIICHUE pacCMAaTPUBAEMON TTPOOIIEMBI;

MPOSIBJISITH MOTHUBAIMIO K Oyaymied mpodecCHOHANbHON AESTENIBHOCTH 10
CHEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xonmy o0yuenuss B Il Kaacce mpeaMeTHbIE pe3yJabTaThl Ha YIIIyOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOH, TEXHOJOTHUECKOMN, COIMATHHOM
U OTUYECKOM cdepax AesTeIbHOCTH YelIOBEKa, pojib U MeCTO (DU3UKU B
COBPEMEHHOW HAay4YHOW KAPTHHE MUPA, POJb aCTPOHOMHUM B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKAa U JIalIbHEUIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHUU,
3HAUCHHUE OIMHCATEIFHON, CHCTEMAaTU3UPYIOMIeH, OOBSCHUTEIBPHOU U
MPOTHOCTHYECKOW (PYHKIUN (HUUIECKON TEOpUU — DIICKTPOIMHAMUKH,
CHEIUAIBHOM TEOPUM OTHOCHUTEIIbHOCTH, KBAaHTOBOW (U3HUKH, POJIb
¢uznyeckoit Teopun B (HOPMUPOBAHUU MPEICTaBICHUNA O (QU3NUECKON
KapTUHE MHpa, MECTO (QU3NYECKOW KapTHUHBI MHpa B O0OIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUN O IPUPOIE;



pasnuvaTh yCIOBUS MPUMEHUMOCTH MOJIeNeH (PU3MIECKUX TeNl M MPOIIECCOB
(s1BJIEHUIT): OAHOPOJHOE DJIEKTPUYECKOE M OJHOPOJIHOE MAarHUTHOE MOJS,
rapMOHUYECKUE KoJeOaHMs, MaTEeMaTUYECKU MAasiTHUK, HACAIbHBIN
NPY>KUHHBINA MasTHUK, TapMOHUYECKUE BOJIHBI, UI€ATIbHBIA KOJeOaTeIbHbIN
KOHTYp, TOHKasl JIMH3a, MOJieJied aToma, aTOMHOTO siApa U KBAHTOBOU
MOJIEJNIN CBETA;

paznuyaTth ycloBUA (TpaHHIlbl, 00JIACTH) TPUMEHUMOCTH (U3HUECKUX
3aKOHOB, MOHUMAaTh BCEOOMMUN XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh M OOBACHATH AJIEKTPOMATHUTHBIE MPOLIECCHI U SIBJICHUS,
UCIIOJB3Yd OCHOBHBIC TIOJIOKEHHMSI M 3aKOHBl DJJICKTPOJAMHAMUKH U
CIICIIMAJIbHOU TEOpUH OTHOCHUTEJIbHOCTH (3axoH COXpAaHEHHUS
AJEKTPUYECKOTO  3apsiga, cuina Awmmnepa, cuina JlopeHna, 3akoH
AIEKTPOMArHMTHOM MHAYKUMHU, npaBuio Jlenua, csa3p DC caMonHayKINH
B DJIEMEHTE 3JIEKTPUYECKON ILIEMU CO CKOPOCTHIO M3MEHEHUSI CUJIbI TOKA,
MOCTYJIAThI CIIENUATBHON TEOPUH OTHOCUTEIBHOCTA DUHIITENHA);
aHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUS, UCIIOJIb3YS
MOJIOKEHUST KBAHTOBOM (u3uku (ypaBHeHHE DUHIITEIHA 11t poTodddexTa,
NepBbIA M BTOpPOM  mMOCTyJarel bopa, NpPUHUUIN  COOTHOILIECHHS
HeonpenenénHoctet ['eiizenOepra, 3aKOHBI COXpPAaHEHHUS 3apsIOBOTO U
MacCOBOTO YKCEJ U DHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH PaIMOAKTUBHOIO
pacmana);

OMUCHIBATh (PU3UYECKUE TPOILIECChl M SBJICHUS, HCIOJb3Yysl BEJIUYUHBIL:
HaNpPsHKEHHOCTh  AJIEKTPUUYECKOTO TOJISI, MOTEHIUAT AJIEKTPOCTATUYECKOTrO
MoJsi, Pa3HOCTh TMOTEHIMAJOB, JJIGKTPOJBIKYIAS CUIa, WHIYKIUS
MarHuTHOTO TMOJis, MarHUTHBIM TMOTOK, cujia Amrepa, HHAYKTUBHOCT,
ANEKTPOABMKYIIAS CHJIA CaMOWHIYKIIMU, SHEPrus MAarHUTHOTO TOJIs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TTOJTHASL YHEPTHUSL, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHUIIBI, SHEPTHUS U UMITYJIbC (POTOHA, MAaCCOBOE YHCIIO U
3apsia siApa, SHEPTUS CBSI3U ]1pa;

OOBSCHSTH 0COOEHHOCTH MPOTEKAHUS bu3nuecKnx SIBJICHUI:
AJIEKTPOMArHUTHAS WHIYKIUS, CAMOWHIYKIIMSA, PE30HAHC, WHTEPhEPEeHITUS
BOJH, AWQPaKIUsa, OUCIEPCUs, TOJHOE BHYTPEHHEE OTpaXKEHUE,
dbotoanekTpudeckuit 3gdext (hotorddexr), anbha- u Oeta-pacnaibl saep,
raMMa-u3jiydeHue siiep, Gu3nueckue MPUHIUIBI CIIEKTPAILHOTO aHaIu3a U
paboThI J1a3epa;

OMpEeNeNATh HaNpaBJICHWE WHIYKIIMM MAarHUTHOTO IIOJIsi TPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH U300paKeHue, Co3aBaeMOe MIIOCKUM 3€pKajioM, TOHKOM JIMH30H, U
PaCCUHMTHIBATH €TO XapaKTEPUCTUKU;

MPUMEHSTh OCHOBOIOJIATAIOIINE ACTPOHOMHUYECKUE TMOHATHS, TEOPUH H
3aKOHBI JUIsI aHaM3a ©  OOBSCHEHUS  (DU3UYECKUX  TIPOIECCOB,
MPOUCXOJAIINX B 3BE3/IaX, B 3BE3JHBIX CUCTEMAX, B MEKTAIAKTUYECKOM
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIIONNH 3BE3N U Beenennoii;



IPOBOAUTH  HCCJIENOBaHHE 3aBUCUMOCTEH  (U3MYECKUX BEIUYHH C
UCTIONIb30BAaHUEM TPSIMBIX HW3MEPEHHA, TMPH OTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUpOBaTh  pe3yJbTaThl  MOJYyYEHHOW  3aBHCHUMOCTH
¢u3nyecKknX BeIWMYMH B BUAC TpadhuKOB C Y4ETOM aOCOIOTHBIX
MOTPEIIHOCTEH U3MEPEHH, JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM HCCIICIOBAHMS,
NPOBOJNTH KOCBEHHBIE HW3MEpEHUs (U3MUECKHX BEIUYHMH, TPU OTOM
BBIOMpaTh ONTHUMAJIBHBI METOJ HW3MEpPEHUs, OLEHWBATh aOCONIOTHBIC |
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEATOKEHHOM TUIIOTE3bl: TUIAHUPOBATH
IKCIEPUMEHT, COOMpaATh SKCIEPUMEHTAILHYIO YCTaHOBKY, aHAJIU3UPOBATH
MOJly4YeHHBIE PE3yNbTaThl M JIeJaTh BBIBOA O CTaTyce MPEAIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI OTYYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0ro1aTh paBuiia 0€30MacHOrO TpyZda NP MPOBEIECHUU HCCIEAOBAHUN B
pamMkax  y4eOHOro  OJKCHEpUMEHTa,  MpPakKTUKyMa U Yy4eOHO-
UCCIIEIOBATEIbCKOM W TMPOEKTHOM JIEATENBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarb pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3znyeckoil MoJenbl0: Ha OCHOBAaHMM aHalu3a YCJIOBUA BBIOMpATh
¢uznyeckue MOJENIH, OTBEYAloUIMe TpPeOOBAHUAM 33Jaud, NIPUMEHATH
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH H MOCTYJAaThl (PU3UUECKUX TEOPUI TpU
UCTIONIb30BAaHUU MAaTEMaTHYEeCKHX METOAOB pEIIeHUS 3a/1ad, MPOBOAWTH
pacuéThl HA OCHOBAHMH MUMEIOIINXCSI TaHHBIX, aHATM3UPOBATH PE3YNIbTAThI U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YYETOM MOTyUYEHHBIX PE3yIbTaTOB;
pemaTh KaueCTBEHHBIC 3a/1a4M, TPEOYIOIIe MPUMEHEHHS 3HAHUIN U3 Pa3HBIX
paszmenoB Kypca (GU3MKH, a TaKKe HHTETPallMd 3HAHUA W3 JAPYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOrO0 LHMKJA: BBICTpauBaTh JIOTHYECKYIO
LENOYKY PacCyKJIEHUIN C OMOpoil Ha U3yuEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS,

UCIIONIb30BaTh TEOPETUYECKUE 3HAaHUA [JJIs1 OOBACHEHUS OCHOBHBIX
IPUHLIUIIOB pabOThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

MPUBOIUTH MIPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh W OLIEHWBATH MOCJEACTBUS OBITOBOW M MPOW3BOJCTBEHHOU
JIESITEIBHOCTH YeJIOBEKa, CBSI3aHHOM C (U3MYECKUMH TMPOLIECCaMH, C
MO3UIIMI DKOJOTUYECKOM 0e30MacHOCTH, MPEICTABICHUN O palliOHATbHOM
IPUPOIOTIONB30BAHUH, & TAKKE Pa3yMHOM HCIIOIb30BAaHUH JOCTHKCHHMA
HAyKM M TEXHOJOTUH JUId JajdbHEMIIEero pa3BUTUS YEJIOBEUYECKOIro
00I11eCTBa;

NPUMEHATH Pa3IMYHbIe CIOCOOBI paboThl ¢ HH(pOpManuend QU3NIECKOTO
COJAEpKaHUS C  HCIOJIb30BAHMEM  COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJOTHM, MpPU STOM HCHOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTHH JIJIsl IOMCKA, TEPepabOTKU U MPEIbIBICHUS YU€OHOM U HAy4HO-



NOMyNApHON  MHpOpMaLMM, CTPYKTypUPOBAHHUA W  UHTEPIpETalUu
uHpOpMallMY, TOJIYYEHHOM U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHaJIM3UPOBATh NOJyYaeMyr0 HH(OPMALIMIO U OLIEHUBATH €€ TOCTOBEPHOCTH
KaK Ha OCHOBE MMEIOLUXCS 3HAHUM, TaK U HAa OCHOBE aHAJM3a MCTOYHUKA
uHpopManuy;

IPOSIBIISATH OpraHHU3allOHHBIE U NI03HABaTEIIbHbIE YMEHHUS
CaMOCTOSITEJILHOTO MPUOOPETEHNsI HOBBIX 3HAaHUN B MPOLIECCE BBINOIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATEIbCKUX PaldoT;

paboTaTh B TpYIIE C HCIOJIHEHUEM pPa3IUYHbIX COLUUAIBHBIX POJIEH,
IUIAaHUPOBATH PabOTy TPYIIIbI, PAMOHAIBHO PACTIPENEIATh 1E€ATEIbHOCTD B
HECTaHJAPTHBIX CHUTyalUAX, AJEKBATHO OLEHMBATh BKJAJ KaXJ0ro H3
YYaCTHHUKOB T'PYNIIbI B PEIIEHUE pacCMaTPUBAEMOU MTPOOIIEMBI;

IPOSIBIISITH MOTHBAIMIO K OyAymied mpodecCHOHATbHON AESTENIbHOCTU 10

CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.
TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne (HanmenoBanue pasnenos|KomnuecTBo yacoB DIIEKTPOHHBIE
m/ M TeM MpOTpaMMbl Beer |Koutponshst|[Ipaxtuaccku|(PPOBBIS)
I 0 ¢ paboThI ¢ paboThI oOpasoBatesbH
BI€ PECYPCHI
Pazaen 1. HAYUHBIA METO/I] IO3HAHUSI IIPUPO/IbI
1.1|Hayunbrit MeTo/1)|6 0 0
TIO3HAHUS TIPUPOIBI
Hroro no pazaeny 6
Pa3nen 2. MEXAHUKA
2.1|Kunemarturka 10 |1 0
2.2||/[ImHamuKka 10 |0 0
2.3||Cratuka TBEpOTO TEIA  ||D 1 0
2.4|3akonbl  coxpanenus B|10 |1 0
MEXaHUKe
Wroro no pazneny 35

Pazgea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOANHAMUKA

3.1

OcHOBBI
MOJIEKYJIIPHOKHHETHYECK
ol Teopuu

15

1

0

3.2

Tepmoannamuxa. Terutos
bIC MAIIUHBI

20

3.3

ArperaTHble
BEILECTBA.
IIepexX0abl

COCTOSIHUS
das3oBbIie

14

Htoro no pazaeny

49




No
1/

HaumenoBanue pasnenos
Y TEM IIPOTPAMMBI

KonnuecTBo yacoB ONEeKTpOHHBIE
Bcer |Kontponbhsl|[IpakTruuecku (zudpossie)
0 € paboTsI e paboTHI o0pa3oBaTelbH

BI€ pECYPCHI

Pasznen 4. IJIEKTPOANHAMUKA

4.1||9nexTpuyueckoe mnosie 24 |1 0
4.2|TTocTosiHHBIMI 24 |1 0
AIIEKTPUIECCKUI TOK
43|Toku B  pa3IMYHBIX|0 0 0
cpenax
Wroro no pazneny o4
Pa3zaen 5. PU3UYECKHUHN MIPAKTUKYM
5.1||®usnueckuit mpaktukym (16 |0 16
Htoro mo pazaeny 16
PesepBHOe Bpems 10 |0 0
OBIIEE KOJIMYECTBO|170 |8 16
UACOB I10 [TPOTPAMME
11 KJIACC
Ne |HanmenoBanue KosmmuectBo vacos DIIEKTPOHHBIE
n/mpasaenos M TeM Beero||Konrponbubie|[[Ipaktnueckue| (MPPOBBIE)
MPOTpaMMBbl paGoTHI paGoTHI o0Opa3oBareibHbIE
pecypcehl
Pa3znen 1. JIEKTPOAUHAMUKA
1.1|MarauTHOE€ 110J]1€e 14 |0 0
1.2|OnexrpomarautHas |13 1 0
WHIYKIIHS
Wroro no pazneny 27
Pa3znen 2. KOJIEBAHUS U BOJIHbBI
2.1|Mexanudeckue 10 |0 0
KoJieOaHus
2.2|OnektpomarautHeie |15 |0 0
KoJieOaHms
2.3|Mexanudeckue u(10 |1 0
AIEKTPOMATrHUTHBIC
BOJTHBI
2.4|Onrtuka 25 |1 0
Wroro no pazneny 60
Pa3zaen 3. OCHOBBI CIEIIMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
3.1||OcnoBet CTO 5 1 0




Ne |HanmenoBanue KosmmuectBo vacos DNEeKTPOHHbBIE
n/mpasaenos M TeM Beero||[Kontponbubie|[Ipaktnueckue|(LHPPOBLIC)
POrPaMMBI DaGoTHI paGoTHI oOpa3oBaTeNbHbIC
pecypcehl
Wroro no pazaeny S)
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1|KoprmyckymsipHo- 15 |0 0
BOJIHOBOM Jyanu3M
4.2 ||dusuka atoma 5 0 0
4.3 | duzuka aTOMHOTO|S 0 0
a7pa U dJIEMEHTapHBIX
JaCTHUII
Wroro no pazneny 25

Paszpnen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKU

5.1|2memeHTHI 12 |0 0
aCTPOHOMUU U
acTpou3uKu

Wroro no pazneny 12

Paznen 6. PUSUMYECKHN MPAKTUKYM

6.1||dusznueckuit 16 |0 16
PaKTHKYM

Hroro no pazaeny 16

Pazgea 7. OBOBIIAIOLHIEE IIOBTOPEHHUE

7.1 ||CucremaTu3arms n/|15 0 0
0000111eHHE
MPEAMETHOTO
CoJlepKaHUsI M OIBITA
NEATEITLHOCTH,
MPUOOPETEHHOTO TIPH
W3YYCHUU Kypca
¢umzukn 10 — 11
KJIAaCCOB
Uroro no pazneny 15
PesepBHOE Bpemst 10 |0 0
OBIIEE KOJIMYECTBO|170 |4 16

YACOB
[TPOI'PAMME

1O




