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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKE Ha YPOBHE CpeAHEro ooOimero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHUH W TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
OCHOBHOM oOpa3oBaTenbHON Mporpammel, mpeacraBieHHbix B ®I'OC COO, a
Takxke ¢ yud€tom ¢enepanbHoi paboueil mporpamMMbl BocniuTtanus u Konuenimu
npenojaBanus yueOHoro npeamera «dusmka» B 00pa30BaTeIbHBIX OpPraHU3aIMsIX
Poccuiickoit  ®eneparuu, — pealu3ylOIIMX  OCHOBHbIE  00pa3oBaTelbHBIC
IPOTPaMMBEI.

[Iporpamma mo ¢usnke onpeaenseT 00s3aTeIbHOE MPEAMETHOE COJICPIKaHHeE,
yCTaHABJIMBACT PEKOMEHAYEMYIO TMOCJIEA0BATEILHOCTh U3YUCHHUSI TEM U Pa3/eioB
y4e0HOr0 mpeaMeTa ¢ y4E€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3EH,
JOTMKH y4eOHOro TpoIecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4aroIIuxcs.
[Iporpamma mno ¢uszuke naé€r mpeAcTaBiICHUE O LENSIX, COAEP)KaHUM, OOIIeH
CTpaTeruy OOy4YeHHWs, BOCIHUTAHUS ¢ PA3BUTUSA OOYYAIOIIUXCS CPEICTBAMH
yueOHoro npeamera «duszuka» Ha yriay0iaEHHOM YpPOBHE.

N3ydenne kypca ¢GU3HKK YriayOJIEHHOTO YPOBHS ITO3BOJISIET peaTn30BaTh
3a/1aud PoPEeCcCHOHATBHON OpUEHTAIlMU, HAMPaBJIECHO HA CO3JaHUE YCIOBUU IJIs
MPOSIBJICHUSI CBOMX HHTEJUICKTYAJbHBIX U TBOPYECKHUX CIOCOOHOCTEH KaKIIbIM
OOyJarommMcsi, KOTOphle HEOOXOAWUMBI JJIA TPOJODKCHHUS OOpa3oBaHUS B
OpraHm3anusiax MnpohecCUOHATBHOIO 00pa30oBaHUsl MO pPa3IU4YHBIM  (PU3UKO-
TEXHHUYECKUM U WHKCHEPHBIM CIEITUATBHOCTSIM.

B mnporpamMe mo (Qu3MKe ONpenensioTcs TUIAHHPYEMBIE PE3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus: JIMYHOCTHEIE,
MeTanpeaMeTHbIe, TpeAMeTHble (Ha  yrayoséHHoMm  ypoBHe). Haydho-
METOJIOJIOTHYECKOM OCHOBOM Il  pa3paboTku TpeOOBaHWWA K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOYYarOIIUXCs, OCBOWBIINX
mporpaMMmy 10 (U3MKe HAa ypOBHE CpemHero o0mero oOpa3oBaHHs Ha
yrayOnE€HHOM YPOBHE, SIBISIETCSI CHCTEMHO-IEATEIILHOCTHBIN TTOAXO.

[Iporpamma no pu3uKe BKIHOYAET:

IJIAHUPYEMBIE pEe3yJbTaThl OCBOSHUSA Kypca (U3WKK Ha yriayOnEHHOM
yYpOBHE, B TOM YHCIIE TPEIMETHBIC PE3YJIbTATHI 1O ToJjaM 00y4UeHUSs;

coZiepkaHne yaeOHoro npeamera « Du3nuKay 1mo rogam o0 ydeHuUs .

[Iporpamma 1m0 (Qu3MKe WMEeT NPUMEPHBIM XapakTep M MOXET OBITh
UCIOJIb30BaHa YYUTEIAMH (DU3UKH I COCTABICHUS CBOMX PaOOUYUX MPOTrpaMM.

[Iporpamma 1o (pu3MKe HE CKOBBIBACT TBOPUCCKYIO MHUITMATUBY YUIHUTEIECH U
MPEIOCTABISIET BO3MOXKHOCTU JUI  peaM3allii  PAa3IUYHBIX METOIUYECKUX
MOJIXOJIOB K TIPerojaBaHui0 (U3MKA Ha YIrIyOJEHHOM YpOBHE TPH YCIOBHH
COXpaHCHHS 00s3aTeIPHON YaCTH COJIEP’KaHUsI Kypca.



du3uka Kak Hayka O HambOosee OOIIMX 3aKOHaX MPHUPOMBI, BHICTyHas B
KauecTBe y4eOHOro MpelMeTa B IIKOJIE€, BHOCUT CYILIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHui 00 okpykatomeM mupe. [IkonbHbINA Kype UMK — cucTeMooOpa3yronuit
JUISl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIIECCOB M SBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
dbusznyeckor reorpadueit U actpoHomuei. lcmonb3oBaHME W AKTUBHOE
npuMeHeHUe (U3MYECKUX 3HAHUU OINpeAeNusio XapakTep W OypHOe pa3BUTHE
pa3sHOOOpa3HbIX TEXHOJOIMH B cdepe HIHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, TOJYy4YEHUsI HOBBIX MAaTEPHAIOB C 3aJaHHBIMU CBOMCTBamu. M3yueHue
(U3MKM BHOCUT OCHOBHOW BKJaJ B (OPMHpPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydarouierocs, B pOopMUpOBaHUE YMEHHI MPUMEHSTh HAy4YHBIN
METO/]1 MO3HAHUS NP BHIOJHEHUU UMH YYE€OHBIX UCCIIETOBAHUM.

B ocHOBy Kypca ¢pu3nKu Ha ypOBHE CpeAHEro 001Iero 00pa3oBaHus MOJIOKEH
pAI MIEH, KOTOPbIE MOYKHO PAaCCMaTPUBATh KaK IPUHIUIIBI €r0 MOCTPOCHUSL.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX pa3/iesioB (GU3MKU, BKIIOYAET KaK
BOMPOCHI KIIACCUUECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoea cenepanuzayuu. B COOTBETCTBUM C HEW Marepuall Kypca (pU3UKH
00BbeIMHEH BOKpPYr (Qu3Myeckux Teopuil. Beaymum B Kypce sBisercs
(opMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€puH, BEILIECTBE W
oJIe.

Hoea cymanumapuzayuu. EE peanuzaiusg NOpeAnosiaracT HMCIOIb30BAHUE
I'YMaHUTApHOrO MOTEHLHANa (PU3MYECKOM HAYKH, OCMBICIIEHUE CBSI3U DPa3BUTHUSA
¢u3ukn ¢ pa3BuTHEM OOIIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOTMUYECKUMU TPOOIEMAMH.

Hoea npuxnaonoit nanpagnennocmu. Kypc usuku yriayOonEHHOTO ypOBHS
IPEeJnoiaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKHX M TEXHOJOIMYECKUX
NPWIOKEHUW W3YYEHHBIX TeOpuid M 3aKOoHOB. [Ipm 3TOM paccmaTpuBaroTCs Ha
ypOBHE OOLIMX MPEACTABICHUN M COBPEMEHHBIC TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea 3Kkonocuzayuu peanusyercs IOCPEACTBOM BBEICHHS JJIEMEHTOB
COJICP)KAaHMsI, TOCBAIIEHHBIX HKOJIOIMYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJOTHM, a TakkKe OOCYXKICHHUS
po0JIeM palOHAIbHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

OcBoeHue copepx’aHus MPOrpaMMbl MO (PU3UKE AOIKHO OBITH IIOCTPOEHO Ha
MPUHIUIIAX CUCTEMHO-AEATEILHOCTHOIO nmoaxoAa. s pusuku peanusanus 3THX
OPUHLHUIIOB 0a3upyeTcsl Ha UCIOJB30BAaHUU CaMOCTOSITEIbHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYIOIIEro (¢akropa ydeOHoro mpomecca. s yriryonéHHOTO
YPOBHS — 3TO CHCTEMAa CAMOCTOATEIBHOIO YYEHHMYECKOTO HKCIEPUMEHTA,



BKJTIOYAIOMIETO (POHTAIBHBIE YUYEHHYECKHE OMbBITHI MPU H3YYEHUU HOBOTO
Marepuana, JabopaTopHbie pabOThl U PaOOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa cmocoba peanu3anuu  (U3MUECKOro MpakThukyma. B mepBoM ciyuae
MpaKTUKyM mpoBoautcs ubo B koHe 10 m 11 kmaccos, mbo mocie nepBoro u
BTOPOTO TIONYrOAMM B KaXJOM M3 3TUX KjaccoB. BTopod cmocod — 3To
UHTErpanus paboT NPAaKTHKyMa B CHCTEMY JIaDOpaTOpPHBIX pPaldOT, KOTOpHIC
OPOBOJASATCS B Mpoliecce u3ydeHus paszzaena (tembl). [Ipu stom mon paboramu
IPaKTUKyMa MOHUMAETCsI CaMOCTOSITENIbHOE MCCIIEOBAaHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOT0 BU/1a 0€3 MOIaroBOH HHCTPYKIIUH.

B nporpamme mno ¢Qusmke cucTeMa YYEHHUYECKOTO IKCIEPUMEHTA,
1a00paToOpHBIX PadOT M MpPaKTUKyMa MpEACTaBiIeHA €IUHBIM TNepeuHeM. Brioop
TEMATUKHU IS 3TUX BUJIOB YYEHHMUECKUX MPAKTHUYECKUX PabOT OCYIIECTBIISIETCS
y4acTHHUKaMU 00pa30BaTEIbHOIO MPOIIECcCa UCXOs U3 0COOEHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUSA W OCHalleHusi kabuHeta Qusuku. Ilpu 3TOoM oOecreunBaeTcs
OBJIQJICHHE OOYYalOIIMMHCS YMEHUSMU TMPOBOJAUTH TMPSIMbIE M KOCBEHHBIC
U3MEpPEHUs, UCCIECIOBAaHUS 3aBUCUMOCTEH (U3MUECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEJIOKEHHBIX TUTIOTES.

bonbmioe BHMMaHHWE yIENSETCS PEUICHHIO PACUETHBIX W Ka4eCTBEHHBIX
3agad. Ilpu 3TOoM 111 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a/a4yd C SIBHO
3aIaHHOM W HESIBHO 3aJ]JaHHOM (PM3MYECKOW MOJEINbIO, MO3BOJISIONINE MPUMEHSTh
U3YyUYEHHbIE 3aKOHbI M 3aKOHOMEpPHOCTHM KaK M3 OJHOr0 pasjena Kypca, Tak U
UHTETPHUPYS IPUMEHEHNE 3HaHWW U3 pa3HbIX pa3nenoB. [|J1s KaueCTBEHHBIX 3ajad
PUOPUTETOM SIBIISIFOTCSL 3a/laHusi Ha OOBsSCHEHWE/NpEe[CKa3aHue MPOTCKAHMS
buznuecKknx SBICHUN W MPOIIECCOB B OKPYKAIOIICH XKU3HU, TpeOyromue BrIOOpa
du3nYecKoi MOACTH JIJIsl CUTYaIlH MPaKTUKO-OPUESHTHPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TtpedoBanusamu DPI'OC COO k wmarepuasbHO-
TEXHUYECKOMY OOecreYeHnuto0 ydyeOHOro mpoiecca Kype (U3UKHU YriayOJIEHHOTO
YPOBHS Ha YPOBHE CPEHEro 0011ero 00pa3oBaHus JTOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabuHera. B kabOuHere (GU3MKM JODKHO OBITh HEOOXOAMMOE
nabopaTopHoe O0OpYAOBAaHHME JJiI BBINOJIHEHHS YyKa3aHHBIX B MporpamMme Mo
(¢u3nKe YYEHHUECKHUX OIBITOB, JIAOOPATOPHBIX PadOT M PabOT MpPaKTHKyMa, a
TaK)Ke IEMOHCTPAIlMOHHOE 000pY10BaHUE.

JleMoHCTpaninoHHOe 00opyAoBaHUE (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MUHUMAQJIBHON JOCTaTOYHOCTH H  OO0ECIEYMBAET MOCTAaHOBKY
NEPEUYHCIEHHBIX B MporpaMme M0 (PU3UKE KIIOYEBBIX JEMOHCTpAlUi IS
WCCIICZIOBAHMUSI  M3YyYaeMbIX SBJICHHHA W  TPOLECCOB, OMIUPHUYECKHX U
(yHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopatopHoe o00OOpymOBaHWE JJisi YYEHUYECKUX TMPAKTUUYECKUX pPadoT
dopMupyeTcsi B BHIIE TEMaTHYECKMX KOMILJICKTOB M OOECIeunBaeTCs B pacuére



OJTHOTO KOMIUICKTa Ha JABYX oOOy4aromuxcs. TemMaTH4ecKue KOMILICKTHI
7a00paTOpHOTrO O00OpPYAOBAHUSI JOJDKHBI OBITh IMOCTPOCHBI HAa KOMIUIEKCHOM
UCIOJIb30BaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENIBHBIX CUCTEM B BUJIE ITU(DPOBBIX J1aOOpaTOPHUH.

OCHOBHBIMH HIEJISIMHA U3y4deHUsT (PU3UKU B OOIIIEM 00Pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE HHTEpeca M CTPEMJICHUS OOy4JalIMXCs K HaydHOMY
U3YYEHUIO TPUPOABI, Pa3BUTHE UX HMHTEUICKTYaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI];

pa3BUTHE TPEJCTABICHUNA O HAYy4HOM METOJIe MO3HaHUS U (PopMUpOBaHUE
MCCJIEI0BATENBCKOTO OTHOIIECHUS K OKPY>KAIOIIUM SIBJICHUSM;

dhopMupoBaHHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysbTaTa M3YYEHUs] OCHOB
CTpOEHUSI MaTepUH U (PyHIaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN OOBSICHITH SIBJICHUS C UCIOIb30BaHUEM (DU3HUECKUX
3HAHWM M HAYYHBIX JI0KA3aTENIbCTB;

dbopMupoBaHUE TPEACTABICHUNH O poir (U3UKUA JUIsI Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE IpeICTaBICHUM 0 BO3MOHBIX cdepax Oynyiein
NpoeCCUOHATBLHON  JIEITEIbHOCTH, CBSI3aHHBIX C (DU3UKOW, TOATOTOBKA K
JanbHeIeMy 00 y4eHUI0 B TOM HalpaBJICHUU.

JlocTmxkeHre ATUX LieNiel 00eCrieYrBaeTCsl PEIICHUEM CICAYIOUIUX 3ajad B
npoliecce U3ydeHus Kypca (GU3UKy Ha YPOBHE CPEAHETO 00IIIero 00pa3oBaHus:

NPUOOPETEHHE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsAX,  BKJIKOYAs  MEXaHHMKY,  MOJIEKYJSIPHYIO  (U3HKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (PM3UKY U AJIEMEHTHI aCTPO(U3UKH;

dhopMupoBaHUE YMEHUN MPUMEHSTh TCOPETUUSCKHUE 3HAHUS JIsl OOBICHEHUS
dbuznuecknx SBICHUNM B TPUPOAC W IS MPUHATUS TPAKTUYECKUX PEIICHUU B
IMOBCEIHEBHOM KU3HU;

OCBOCHHUE CIOCOOOB pEIIEHUs pa3JMYHBbIX 337ad C SBHO 3aJaHHOU
dbuznueckor MOMENBI0, 3a/ad, MOJAPAa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/IaHHE
dbusznuecko MojeNnd, aJeKBaTHOM YCJIOBUSAM 3a7aud, B TOM 4YHUCJIE 3ajad
WH)XEHEPHOI'0 XapakTepa,

NOHUMaHuE (U3UYECKUX OCHOB U TIPUHIIMIIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, MX BIUSHUS HA OKPY>KAIOIIYIO CPENY;

OBJIaJICHUE METOJIaMH CAMOCTOSATENILHOTO IIJIAHUPOBAHUS U TPOBEACHUS
bu3nueckuX OKCIEPUMEHTOB, aHaJM3a W HUHTEpOpeTanud  UHOOpMAINH,
OIpeENICHHs] JOCTOBEPHOCTH MOJYYEHHOIO PE3YibTaTa;

CO3JaHHE YCJIOBUU I Pa3BUTUS YMEHUH IPOEKTHO-MCCIIEN0BATEIbCKOM,
TBOPYECKOM JEATEINBHOCTH,



pa3BuTHE MHTEpeca K chepam mpopeCcCHOHATLHON EeATeTbHOCTH, CBSI3aHHON
¢ (PUBHKOM.

B coorBerctBun ¢ TtpeboBanusimu OI'OC COO yrnyOnéHHBIA YPOBEHD
n3ydeHus: ydyeOHoro mnpeamera «@PuU3HMKa» Ha YPOBHE CPEAHEr0 OOIIEro
oOpa3oBaHUsl BBIOMpAECTCS OOYYAIONIUMUCS, I[IAHUPYIOIMMH TPOJIOKEHUE
0o0pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

Ha u3yuenue ¢usuku (yriyOon€HHbIA YPOBEHb) HA YPOBHE CPEIHET0 OOLIEro
oOpa3zoBanus orBogutcs 340 gacos: B 10 kmacce — 170 gacoB (5 yacoB B HEJEIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemseiii B mporpamme 1o (DU3UKE TMEpPEUYCHb Ja0OPaTOPHBIX U
NPaKTHYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YUYUTENh JENaeT BBIOOD
IPOBEJEHUsT JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HHJUBHAYaJIbHbBIX
0CcO0EHHOCTEN 00YJarOIIUXCS.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. HayuHblid MeTOI MO3HAHMS MPHUP ObL.

®duszrka — GyHIaMeHTalbHasg Hayka o npupoje. Hayunslil MeToa no3HaHUs U
METOJIbI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUH.

OKCIIEpUMEHT U TeopHsl B Ipolecce Mo3HaHus npuponabl. HaGmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (GU3MUECKUX BEJIMYWH (aHAJIOTOBBIE W IU(POBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC JATYUKOBBIC CUCTEMBI).

[TorpemrHocT  u3MepeHuii  (U3NYECKUX  BeAMYMH  (aOCoiroTHas U
OTHOCHUTEJbHA).

MopnenupoBanue (U3HMUECKUX SIBICHUN U MPOIECCOB (MaTepualibHasl TOYKa,
aOCOJIIOTHO TBEpPAOE TENO, HWJealdbHAas XKUJIKOCTb, WJCAIbHBINA Ta3, TOYCUHBIN
3apsin). ['unoresa. @u3znueckuil 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTH. Du3znyeckas
TEOPUS.

Ponp u Mecro ¢u3uku B (HOpMHUpPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI
MHUpA, B IPAKTUYECKON NEATEIbHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3MmepeHue cuiibl TOKA W HANpsDKEHUST B LEMU TMOCTOSSHHOTO TOKa IpHU
MOMOIIM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MPHUOOPOB.

3HaKoMCTBO ¢ 1HGPoBOil 1aboparopueit mo dusuke. [Ipumepsl u3mepeHus
bu3MUeCKNX BETUYMH MIPU MTOMOIIN KOMITBIOTEPHBIX JaTYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanunueckoe nBHkeHHE. OTHOCUTEIBHOCTh MEXAHHYECKOTO JBH)KCHHS.
Cucrema orcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXAHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro MPOEKUHUU HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpoOCTb (CpelHsii CKOPOCTb, MTHOBEHHasi CKOpPOCTh) U
YCKOpPEHHE MaTEepHAIbHOM TOYKH, MX IMPOEKUUU HA OCH CUCTEMBI KOOpPJWHAT.
CroxxeHue nepeMeIeHn U CI0KEHUE CKOPOCTEM.

PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEUHOE IBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTHU, YCKOPEHUS U MyTH MaTepUaIbHON TOUYKU OT BPEMEHHU U HX
rpaduxmu.

CBoOogHOe TmajeHue. YCKopeHHe CBOOOJHOro majeHus. [[BrkeHue Tena,
OpOILLIEHHOr0 TOJ YIJOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPAMHAT, CKOPOCTU H
YCKOPEHHUSI MaTepUaIbHOM TOYKM OT BPEMEHU U UX TPpaUKH.



KpuBomuueiiHoe  nBuKeHWe. JIBWKEHHME  MATepUaIbHOM  TOYKM  IIO
OKPY>KHOCTH. YTJIOBasi W JUMHEWHas CKopocTh. Ilepuoa u ydactora oOpaileHus.
LlenTpocTpeMuTelibHOE (HOPMAJIbHOE), KacaTeabHOE (TaHI'€HLUUAIBHOE) U TOJHOE
YCKOPEHUE MATEPUATBHON TOUYKH.

TexHuyeckne ycTpoMCTBAa M TEXHOJOTMYECKHE ITPOLECCHI: CIUAOMETP,
JIBUKEHUE CHApSIOB, LENHble, IIecTepéHYaTbhle M pPEeMEHHbIE TepeayH,
CKOPOCTHBIE JTU(THI.

Hemoncmpauyuu.

Mopnenbs cucteMbl OTCUETA, WIUTFOCTPALMS KMHEMATHUYECKUX XapaKTePUCTUK
JBHKCHUSL.

CnocoOblI UCCIIET0BAHMS IBUKEHUN.

Nnnroctpanus npeleapHoro nepexoaa 1 U3MEPEHNUE MTHOBEHHOW CKOPOCTH.

[TpeoOpazoBanue NBUKEHUH C HCIIOJIb30BAHUEM MEXaHU3MOB.

[lageHue Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmonenne nABmkeHUs Tena, OpPOIIEHHOTO TMOA YIJIOM K TOPH3OHTY H
TOPU30HTAJIBHO.

HanpaBiieHre CKOPOCTH MPHU IBUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoOi CKOPOCTU B PEIYKTOPE.

CpaBHeHUE NyTE€W, TPAaCKTOPUM, CKOPOCTEH ABMXKEHHUS OJHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3ydyeHne HepaBHOMEPHOrO JIBUKEHHUS C LENbIO OINpeNeNeHUuss MTHOBEHHOM
CKOpPOCTH.

W3MepeHne ycKOpeHUs MpH MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JIBH>KEHHUU
10 HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTM IYTH OT BPEMEHM HPH PaBHOYCKOPEHHOM
JBIKCHUU.

WN3mepenune  yckopeHHsi ~ CBOOOJHOTO  TaACHUS (peKOMEeHI0BaHO
MCIOJIb30BaHNE LIU(PPOBON 1a00paTOPUN).

WN3ydyenue [BUXKEHUS Tela, OpOUIEHHOro ropu3oHTalibHO. IIpoBepka
TUIOTE3bl O MPSIMOM MNPONOPLHOHAIBHON 3aBUCUMOCTH MEXIY JAIbHOCTBHIO
NOJIETA U HAYAJIBHOW CKOPOCTBIO TENa.

N3yyeHne ABWKEHHS Tela IO OKPYKHOCTH C MOCTOSIHHOM MO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TEpuojia OOpalleHus KOHUYECKOI'0 MasiTHUKA
OT €ro MapameTpoB.

Tema 2. /lunamuxa.



IlepBeii 3akoH Hprorona. MuepumanbHble cucTeMbl orcuéra. llpuHumn
oTHocuTenbHOCTU ['anmunes. HeumnepuuanbHble cUCTEMBbl OTcu€ra (ONpeneieHue,
IPUMEDHI).

Macca tena. Cuina. [IppHumn cyneprnosuuny CHiL.

Bropoii 3akoH HproTOHA 111 MaTepruaibHOM TOUKH.

Tpernii 3ak0oH Hpr0TOHA I MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHMPHOTO TATOTEHHS. ODKBUBAJICHTHOCTh TPABUTALMOHHOW W
VHEPTHOW MacCCBI.

Cuia TsKeCTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO TAJEHUsI OT BBICOTHI
HaJ TOBEPXHOCTHbIO IUIAHETHl M OT reorpaduyeckoil MHUPOTHL. JIBHKeHHE
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kemuepa. [lepBasi kocMuyeckasi CKOpOCTb.

Cuna ymnpyroctu. 3akoH I'yka. Bec Tena. Bec Ttema, aBumxyiierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpeHune. Cuila TpEHHUsI CKOJBXKEHUS W CHJIA TPEHHS
nokosa. Koadouuument tpenus. Cuna cONpOTUBICHUS TpPU JBUKCHHH Tela B
AKUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. I'mapocrarnueckoe nasiaenue. Cuna Apxumena.

TexHnueckrne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MOAIINUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu.

HaGmronenne nBuKeHUs TNl B MHEPIIMAIbHBIX U HEMHEPIHAIBLHBIX CUCTEMAaX
OTCYETA.

[IpyHIKMI OTHOCHUTEIBHOCTH.

Kauenne aByX WIMIMHAPOB WM IIAPOB PAa3HOW MAaCChl C OIJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE  pABHOACUCTBYIONIEH  MPUIIOKEHHBIX K Tely CHI C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOIECHCTBHS TEIL

N3mepenne Macc no B3auMOJIEVCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U 1A ICHUH.

LenTpobexHbie MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

N3mepenre paBHOACHCTBYIOIICH CUJI MpU JIBUKEHUHM OpyCKa MO HAKIOHHOU
IJTIOCKOCTH.

[TpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHU JABWXKEHHUS Opycka II0
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSTHUE OT €TI0 MacChl.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B IPYKUHE H
PE3UHOBOM 00pa3ile, OT ux Aehopmaluu.

N3yuenue NBUKEHUSI CUCTEMBI TEJ, CBS3AHHBIX HUTBHIO, IEPEKUHYTOU Yepes
JETKU OJIOK.

N3mepenue koddduiimenTa TpeHus Mo BEIMYMHE YTI0BOTrO KoddduimeHTa
3aBucuMoctu Frp(N).

HccnenoBanue NBUKEHUSI OpycKa MO HAKJIOHHOM IUIOCKOCTH € MEPEMEHHBIM
K03 OUITMEHTOM TPEHHUSI.

N3yuyeHne nBUKEHUA Ipy3a Ha BaIly C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOGcomtotHo TBEpHoe Teno. I[locTymatenpbHOe M BpaliaTelbHOE JABUIKCHUE
TBEPAOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpamieHus. [linedo cuibl
CroxxeHue cui, IPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

Y cnoBust paBHOBECHS TBEPAOTO TeENA.

VYcroitunBoe, HEyCTOMUKMBOE, O€3pa3TMYHOE PaBHOBECHE.

TexHnueckne yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLIECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, PeIIETYAThIE KOHCTPYKIINH.

Hemoncmpayuu.

Y cioBus paBHOBECHSL.

Bunael paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne yclnoBU pPaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAIlCHUSI.

KoHcTpyrnpoBaHne KpOHIITEWHOB U PACUET CUII YIIPYTOCTH.

N3ydenue ycTONYUBOCTY TBEPAOTrO TEJIA, UMEIOIIETO IUIOMAAb ONOPBI.

Tema 4. 3axonvl coxpanenusn ¢ mexanuke.

NMnynbc MaTepuaabHOW TOYKH, CUCTEMBI MaTEpUaIbHBIX ToOYeK. LleHTp mace
CUCTEMBI MATEpUAIIbHBIX TOUEK. Teopema 0 JBUKEHUU LIEHTPa Macc.

NMiynbe CUITbl M U3BMEHEHUE UMITYJIbCa TENa.

3aKOH COXpaHEHUS UMITYJIbCa.

PeaktuBHOE IBHKEHHUE.

MoMeHT uMIlylibca MarepuajbHOM TOYKH. lIperncraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PabGora cunsl Ha ManoM W Ha KOHEYHOM mnepeMmenieHuu. ['paduueckoe
peJicTaBlIeHNuEe PadOThI CUJIBI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprusi MarepualibHOM Touku. Teopema 00 W3MEHEHHH
KUHETHUYECKOU SHEPTUU MATEPUATIBHON TOUYKH.



[loTeHIIMaIbHBIE W HENOTEHIMAIbHbIE CWibl. [loTeHUManbHas >3Heprus.
[ToTennumanbHast 3Heprust ynpyro aeopMHUpOBaHHON NpyxuHbL. [loTeHunanbHas
SHEpPrusl Tejaa B OJHOPOJHOM TIpaBUTALMOHHOM mnoje. lloreHiumanbHas sHEprus
Tela B TPAaBUTALMOHHOM IOJI€ OJHOPOJHOrO IIapa (BHYTpU U BHE mmapa). Bropas
KOCMUYECKast CKOPOCTh. TPEThsl KOCMUYECKAs] CKOPOCT.

Csi3p  pabOThl HEMNOTEHIMAIBHBIX CHJI C HW3MEHEHUEM MEXaHMYECKOU
SHEPrUy CUCTEMBI Tell. 3aKOH COXPAHEHHSI MEXaHUYECKON SHEPrUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyumM s WACATbHOW KUJIKOCTH Kak CJEIACTBUE 3aKOHA
COXPaHEHUS] MEXaHUYECKOU SHEPTHH.

TexHuueckue ycTpoiicTBa M TEXHOJIOIMYECKHUE MPOLIECCHI: JTBUXKEHHUE PAKET,
BOJIOMET, KOMEpP, NPYKUHHBIA MHUCTOJET, TUPOCKON, (UIYpHOE KaTaHHWE Ha
KOHBKaXx.

Hemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTrBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne SHepruM Tefa Mpyu COBEPIIEHUH padOTHI.

B3anMHble NpeBpanieHuss KUHETHUYECKOM W IMOTEHUHAIbHOW SHEPruil Impu
NEHCTBUU Ha TEJO CUJIBI TSKECTH U CHIIbI YIIPYTOCTH.

CoxpaHeHue SHEpruu Npu CBOOOIHOM MaJICHUH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

H3MepeHre nMiynibca Teja mo TOpMO3HOMY ITYTH.

W3mepenne cuiibl TATH, CKOPOCTH MOJENTH 3JEKTPOMOOMISI U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHrs UMIYJbca MPU yIPYroM B3auMOJICUCTBUU.

N3Mmepenne KUHETUYECKOW SHEPTUHU TeJa IO TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHUS MOTEHIIMAIBHON 3HEPTUU MPYKUHBI C PaOOTON CHIIBI
TPEHUSI.

Onpenenenue padOThl CHIIBI TPEHHS] NpPH JABMXKEHUHM Tella MO HAKIOHHOW
MJIOCKOCTH.

Paznen 3. Monekyasipuas Gu3snka u TEpMOIHMHAMMKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYECKOU MeoPUU.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJIsIpHO-KuHeTHUeckoil Teopun (MKT), wux
onbiTHOe oOocHOBaHue. [uddysus. bpoyHoBckoe ABWXKEHHE. XapakTep
JBIDKEHUS M B3aMMOJEHCTBHs 4YacTHI] BewlecTBa. MOJAEIM CTPOECHHS TIa30B,
KHUAKOCTEH U TBEPABIX TEN M OOBSACHEHUE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX



Mojaenel. Macca u pa3mepbl MoJekynd (atomoB). KonumdecTBo BelecTBa.
[Tocrosnnas ABoraspo.

TennoBoe paBHOBecue. Temmeparypa u crocodbl €€ uaMepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOrO raza B MOJEKYJSIPHO-KMHETUYECKOW TEOPUHU: YaCTHUIIbI
rasza JIBH)KYTCS XaOTUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkaia temnepatyp KensBuna). 3akon JlanmeroHa. M3ompoiieccsl B
uJcalbHOM Ta3e C TOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
IpeJCTaBJIEHUE U30MPOLIECCOB: U30TEpMa, N30X0pa, U300apa.

CBsa3p  MEXIy JaBJICHUEM W  CPEIHEH KHUHETUYECKOM  DHEeprueu
MOCTYNATEAbHOIO TEMJIOBOIO JBMXKEHHUS MOJEKYN HACAIbHOro Tra3a (OCHOBHOE
YPaBHEHHUE MOJIEKYIISIPHO-KMHETHYECKOW TEOPUH HJI€ATBbHOIO rasa).

CBs13b a0COJTIOTHON TeMIIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOW SHEPrUeH MOCTYNaTeNbHOI0 TEMIOBOTO ABUKECHUS €€ YaCTHLI.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTHYECKUE IIPOLIECCHI: TEPMOMETP,
O6apomeTp, MoJlydeHue HaHOMATEepPUAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTHI] BEUIECTBA.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Buneoposnuk ¢ 3anuceio peaabHOro OpOyHOBCKOTO JBUKEHHUS.

Juddy3ust KUIKOCTEN.

Mogens onbita IITepHa.

[Iputsxenne MOIEKyI.

Mogenu KpUCTaIuIMYeCKUX PelETOK.

HaOmonenue u nccienoBaHue U30MPOILECCOB.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomoul, npaKmuKym.

HccnegoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOI'O PAaBHOBECHS IpU
TETUIO0OMEHE MEXKy TOpsiueld U XOJIOJHON BOMIOM.

N3ydeHne wu30TEpMUYECKOro rMpoiecca (PeKOMEHJAOBAHO HCMOJIb30BaHUE
udpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTo Mpolrecca.

N3ydenue nzobapHoro mporecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuyeckas (TJl) cucrema. 3anaHue BHEIIHUX YCIOBUH s
TEPMOJUHAMHUYECKOW CUCTEMBI. BHENTHNE U BHYTpEeHHUE MapaMmeTpsl. [lapameTpsl
TEPMOJANHAMHUYECKON CUCTEMBbl KaK CPEJHUE 3HAYEHUS BEIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawyasio TepmoauHaMuku. (CaMOIpou3BOIbHAS — pellakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIIOBOMY PABHOBECHUIO.

Mopnenes wuaeanbHOrO rasa B TEPMOAMHAMUKE — CHCTEMa YpaBHEHMIA:
ypaBHeHHEe MeHnneneeBa—KianeipoHa U BBIPAKEHUE U1 BHYTPEHHEW JHEPIUU.
VYca0BUsI TPUMEHUMOCTH 3TOM MOJENW: HU3Kasi KOHLIEHTPALUs 4acTHULl, BBICOKHE
TeMIiepatypsl. BeipaxkeHue A1 BHYTPEHHEW 3HEPruu OJIHOATOMHOIO HJI€aIbHOTO
rasa.

KBazucraTnueckrue 1 HeCTaTUYECKUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Berancienue paboTel o rpaguky
mporecca Ha pV-auarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUsS  BHYTPEHHEW — »HEpruu
TEPMOJMHAMUYECKOH  cucTeMbl 0e3  coBepuieHuss paboTsl.  KoHBekius,
TEMJIOPOBOJHOCTD, U3TyYEHUE.

KonmnuectBo TerioTel. Tenno€MkocTs Tena. YaenbHas W MOJSIpHas
TEINIOEMKOCTH BeIllecTBAa. YpaBHeHHE Marniepa. YnenpHas TemioTa CropaHus
ToruiMBa. Pacy€r KonmmyecTBa TEIUIOTHI Mpu  Terionepenaye. [lonstue 006
aanabaTHOM Ipoliecce.

IlepBbii 3aKOH TepMOAMHAMHMKH. BHyTpeHHsAs »Heprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl  M3MEHEHHS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoli 3akOH TEpPMOAMHAMUKK [UJII PABHOBECHBIX IIPOLIECCOB: YeEpe3
3aJJaHHOE PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHCTEMBI MPOXOAUT
eIMHCTBEHHAs aguadara. AOCONIOTHAS TeMIeparypa.

Bropoli 3akOH TEpMOJMHAMHKH JUISI  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOJKHO TMEpeIaTh TEIIOTY OT 00Jiee XO0IO0IHOIrOo Tea K 6oJiee HarpeTomy 0e3
komrmencanuu (Knaysuyc). HeobpatuMocTh TprpOIHBIX TIPOIECCOB.

[Tpunnune! necteus TerioBbix MamuH. KIT/I.

Maxkcumansraoe 3Hauenue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACHEKThl MCIOJIb30BaHUs TEIUIOBBIX JBHrarenei. TermoBoe
3arpsAi3HEHUE OKPYKAIOLIEH CPE/IbI.

TexHuyeckue ycTpolcTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIUIIbHUK,
KOHIUIIMOHED, U3CIIbHBIA M KapOIOpaTOpHBIN JIBUraTeid, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUUS «TEIUIOBBIX» OTXOJOB C
MCITOJIb30BAaHUEM TEIJIOBOI'0 HACOCA, YTHIIM3AUsl OMOOPTraHUYECKOro TOIJIMBA IS
BBIPA0OTKHU «TETIOBOI» U JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHne TeMieparypbl Ipu alnadaTHIECKOM PaCITUPEHUH.

Bo3nymHoe orauso.

CpaBHEHUE yIETIbHBIX TEMJIOEMKOCTEN BEILIECTB.



CriocoObl U”3MEHEHHSI BHYTPEHHEN YHEPTUU.

HccnenoBanue aquadaTHOro mpouecca.

KoMIIbrOTEpHBIE MOJIENN TEIUIOBBIX JBUTATEICH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomol, npaKkmuxKym.

N3mepenne yaenbHON TeIIOEMKOCTH.

HccnenoBanne nponecca OCThIBaHMS BELIECTBA.

HccnenoBanue aquadaTHOro mpoiiecca.

N3ydeHne B3aMMOCBSA3M DHEPIUU MEKMOJIEKYJIIPHOIO B3aUMOJACHCTBUS U
TEeMIIepaTypbl KHIIEHUS AKUJKOCTEH.

Tema 3. Azpecammnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[TapooOpazoBanue u KoHJeHcanus. McmapeHwe u KumeHue. Y jenbHas
TEIJI0Ta NapooOpa3oBaHUs.

Hacpimennele u HeHachbllleHHblE mnapbl.  KadecTBeHHas 3aBUCUMOCTD
IJIOTHOCTU W JAaBJICHUS HACBIIIEHHOIO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEJIbHAS BIQXKHOCTb.

Teépnoe teno. Kpucraminueckue u aMmoppHbie Tena. AHU30TPONUS CBOWCTB
KpuctaymioB. IlnaBneHwe M Kpucrayumsauusa. YJIenbHas TEIUIOTa IUIABJICHHUS.
Cyb6numanusi.

Hedopmanum tBEpaOro Tena. Pacrtsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacmmpeHne KUAKOCTEH U TBEPABIX Ted, 00ObEMHOE M JIMHEWHOE
paciupenre. AHTapMOHU3M TEIJIOBBIX KOJICOAHUN YacTUIl BEUIECTBAa KaK MPUYMHA
TEIJIOBOTO PacIIMpPEHus Tel (Ha KaUeCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEPruM B (Ha30BBIX MEPEXOIAX.

VYpaBHeHue TemoBoro OanaHca.

[ToBepxHocTHOEe HaTskeHue. KoapPuimeHT NmoBEpXHOCTHOrO HATSKEHUS.
Kanwmiapusle sBieHns. J[aBneHue nox NCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyia Jlamnmnaca.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL:  KUAKHE
KpUCTAJUIbl, COBPEMEHHBIE MaTEPHUAIIBI.

Hemoncmpayuu.

TeruioBoe pacmmpeHue.

CBolicTBa HaCHIIICHHBIX TIAPOB.

Kunenwne. Kunenue npyu noHMKEHHOM JTaBJICHUH.

N3Mmepenue cuibl MIOBEPXHOCTHOI'O HATSIKEHUS.

OnBITHI C MBUIBHBIMU IIJIEHKAMH.

CmauuBaHue.



KanumisapHsle sBIeHUS.

Mopenn HEHBFOTOHOBCKOM KUIKOCTH.

CriocoObl U3MEPEHHUSI BIIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAJUIMYECKOr O BEIIECTBA.

Bunbr nedopmaruii.

Hab6monenue manbix aedhopmariuid.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3yuenne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue ynenbHON TEIUIOTHI IJIaBICHUS JIbJA.

N3y4yeHne CBOMCTB HACBILIEHHBIX IIAPOB.

N3mepenre aOCOMIOTHOM BIAXHOCTH BO3JlyXa M OII€HKAa Macchl NapoB B
NOMEUIECHUU.

N3mepenne kordduireHTa moBepXHOCTHOTO HATSIKEHUS.

N3mepenue moaynsa FOHra.

HccnenoBanne 3aBUCUMOCTH  JedopMaliid  pe3HMHOBOro  obOpasma  oT
MPUJIOKEHHON K HEMY CHJIBL.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe noJe.

OnexTpuzauus Tel U €€ NPOSBICHUA. OJIEKTpUYeCKHid 3apsan. JlBa Buaa
JJEKTPUYECKUX 3apsfoB. [IpOBONHMKHM, IHAJIEKTPUKA W IOJYNPOBOJHHUKHU.
ONeMEHTapHbI JJIEKTPUYECKUM 3apsAl. 3aKOH COXpPAHEHHUS AJIEKTPUYECKOIO
3apsna.

B3anmoperictBue 3apsaaoB. Toueunsie 3apsaabl. 3akoH Kyrona.

Dnektpuueckoe none. Ero neiicTere Ha 31EKTPUUECKUE 3apsiibl.

Hanpsok€énHocte  anekTpuueckoro  mois.  [lpoOubiit  3apsia.  Jlunuwm
HANpPsLKEHHOCTH AJIEKTPUUYECKOro 1most. OHOPOJHOE AJIEKTPUUYECKOE MOJIE.

[ToTeHUHATBHOCTD AJIEKTPOCTATUYECKOr0 moJid. Pa3HOCTh NMOTEHIMATIOB H
HanpspbkeHue. [loTeHumanbHas SHeprus 3apsaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHman 3neKTpocTaTHYecKoro nojsi. CBsi3b HANPSHKEHHOCTH TOJSI U PA3HOCTH
NOTEHLIMAJIOB I DJIEKTPOCTATHYECKOro Tojisi (Kak OJHOpPOJHOIO, Tak M
HEOJIHOPOAHOTO).

[IpuHUOMT CYNIEPIO3UIINU IEKTPUYECKUX MTOJEH.

[Tone Toueunoro 3apsima. [lonme paBHOMepHO 3apstkeHHOM cdepsl. [lome
PaBHOMEPHO 3apsKEHHOro mno oO0bEéMYy mapa. [loie paBHOMEpPHO 3apsKEHHOU
OeckOoHEUHOM mIockocTU. KapTuHbl JMHMM HanpsHKEHHOCTH JTUX TOJEH U
SKBUIIOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B JIIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECHUS 3apsA/10B.

JUBIEKTpUKU B AJIEKTPOCTATUYECKOM ToJIe. Jnanexrpruyeckas
IIPOHMIIAEMOCTH BEILIECTBA.



Konaencatop. D7eKTpoEMKOCTh KOHAEHCATOpa. IDJIEKTPOEMKOCTh IUIOCKOIO
KOH/JIEHCATOpa.

IlapautenbsHoOe coeMHEHUE KOHIeHcaTopoB. [lociaenoBaTenbHoe coefuHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

JIBr>KEHHE 3apsyKEHHOM YaCTUIIBI B OJHOPOIHOM 3JIEKTPUUECKOM TMOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHYECKHE IMPOLECCHL: AJIEKTPOCKOIL,
ANEKTPOMETP, JJIEKTPOCTAaTUYECKash 3allUTa, 3a3€MIJICHHE HIIEKTPONpPHOOpOB,
KOH/JIeHCAaTOphI, renepatop Bau ne ['paada.

Hemoncmpauyuu.

Y CTpONCTBO U NIPUHIUII IEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE TOJIE IBYX 3aPSHKEHHBIX TUIACTHH.

Mogens a5ekTpocTarudeckoro reaeparopa (Ban e ['paada).

[IpOBOIHUKH B DNEKTPUUIECKOM IIOJIE.

DJIeKTpocTaTUYECKas 3aluTa.

Y CTpOoNCTBO U JEUCTBUE KOHJCHCATOPA IOCTOSIHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTM IUIOCKOIO KOHJEHCAaTOpa OT  IUIOIIAIH
IJTACTHUH, PACCTOSIHUSI MEK1Y HUMU U TUIJIEKTPUUECKON IMPOHULIAEMOCTH.

DHeprus JIEKTPUYECKOr0 NOJIA 3aPSKEHHOI0 KOHIEHCATOpA.

3apsziKa 1 pa3psaaKa KOHJIEHCATOpa Yepe3 pe3UucTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npaKmuKym.

OneHka cui B3aMMOJIEVCTBUA 3aPSKEHHBIX TEL.

HaOmronenme npeBpallieHus: SHEPruu 3apsbKeHHOTO KOHIEHCATOpa B SHEPTHUIO
U3JIy4EHUSI CBETOAMOA.

N3y4yeHnne npoTekaHus TOKA B LIENHU, COAECPKAILLEH KOHIAEHCATOP.

Pacnpenenenue pa3HOCTH MTOTEHIUAJIOB (HampsKEHUs) pu
NIOCJIETIOBATEIBHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA Ye€pe3 pEe3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuil mok.

Cuiia Toka. IlocTosIHHBIN TOK.

VYcnoBusi CyleCTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOro Toka. McTouHuMkn
toka. Hanpsokenune U u DJ1C é.

3akoH Oma 1 y4acTKa LEeTu.

DIEeKTpUIECKOe COIIPOTHBJICHUE. 3aBUCUMOCTh COIIPOTUBJICHUS
OIHOPOJTHOT'O MPOBOJAHMKA OT €ro JUIMHBI M IUIOIIAANA IONEPEYHOrO CEYCHHS.
Y nenpHOe COMPOTUBIIEHUE BEIIECTBA.

IlocnenoBarenbHOE, MMAPAIIIENBHOE, CMEIIAHHOE COCIMHEHUE ITPOBOIHUKOB.
Pacuér pa3BeTBnEHHBIX AekTpudeckux neneil. [Ipasuna Kupxroda.



Pabora sanextpuueckoro Toka. 3akoH [xoymsa—JIenna.

MOIIIHOCTh 3JIEKTPUYECKOTO TOKA. TemioBas MOUIHOCTb, BbIAENsIEMasl Ha
pesucrope.

OJIC m BHYTpEHHEE CONPOTHBIICHHUE HCTOYHHUKA TOKAa. 3akoH Oma s
MOJIHOM  (3aMKHYTOH) SJIEKTPUUECKOM 1enu. MOIMHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonaeHcaTop B 11enu MOCTOSHHOIO TOKA.

TexHuyeckne ycTpoOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK IIECKTPUUECKONU DJHEPTUHU.

Hemoncmpauyuu.

N3mepenune cuibl TOKa U HAPSHKEHUS.

HccnenoBaHne 3aBUCMMOCTH CUJIbI TOKa OT HANpPSDKEHUS Uil PE3UCTOPA,
JaMIIbl HAKAJIIMBAHUS U CBETOMO/A.

3aBUCHUMOCTh COINPOTUBJICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBL,
IJIOLIAAM MOMEPEYHOI0 CEYEHU U MaTepuaa.

HccnenoBaHne 3aBUCUMOCTH CHIIBI TOKA OT CONMPOTUBIICHHUS MIPU ITOCTOSIHHOM
HaIPSKEHUH.

[Ipssmoe n3mepenne DJIC. KopoTkoe 3aMbIKaHME rallbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHEI0 CONIPOTUBIICHUS.

Cnoco0nI coequHeHnst UCTOYHUKOB Toka, DJ[C Gartapeil.

HccnenoBanre pa3HOCTH NMOTEHIMAIOB MEXKAY IMOJOCAMHM MCTOYHUKA TOKA
OT CUJIbI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

HccnenoBanne CMEIIaHHOTO COEIMHEHUSI PE3UCTOPOB.

H3MepeHure yneabsHOro ConpoTUBIECHUS TPOBOHUKOB.

HccnegoBanue 3aBUCUMOCTHM CHJIBI TOKA OT HAaOpsDKEHUS JJIS  JIAMITBI
HaKaJIMBaHUS.

VYBenuueHue npejena u3MepeHus amnepMerpa (BoJbTMETPa).

N3mepenue DJ1C u BHYTpEHHET O COMPOTUBIICHHUS] UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd J/]C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKAHUH.

HccnegoBaHne pa3HOCTH MOTEHUHUATIOB MEXAY IMOJIOCAMU HCTOYHHUKA TOKa
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJE3HOM MOUTHOCTA MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznuynwlx cpeoax.

DneKkTpuueckass MPOBOAUMOCTh  PA3NMYHBIX  BEHIECTB.  DJIEKTPOHHAs
IPOBOJIMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBJICHUS METAJLUIOB OT
Temrieparypbl. CBEpXIIPOBOJIUMOCTb.



DneKkTpu4ecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKH. CoOcTBeHHas 51 IIPUMECHAsI  NPOBOAUMOCTH
noJaynpoBoAHUKOB. CBoiicTBa p—n-nepexoza. [lonynpoBoaHuKoBbIE TPUOOPHI.

DIJIEKTPUYECKU TOK B JJIEKTPOIUTAX. DJEKTPOJIUTHYECKAS JTHCCOLUALIMSL.
OnekTponus. 3akoHsl Dapajnes s AIEKTPOIIn3a.

DJIEKTpUUYECKUI TOK B ra3zax. (CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznuunble TUIIBI caMOCTOATENBHOTO paspsiaa. Momuus. 1lnazma.

TexHuueckne ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHUE: Tra3opaspsiaHble
JaMIbl, 3JIEKTPOHHO-Ty4YeBas TpyOKa, MNOJYIPOBOAHUKOBBIE MNPUOOPHI: U0/,
TpaH3UCTOpP, (POTOAMON, CBETOAMOA, TajbBaHHKA, papUHUpPOBAHHWE ME[H,
BBITJIaBKA aJTFOMUHUS, SJIEKTPOHHAS. MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHsl 3nekTponu3a dapanes.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

CpaBHEHHME TPOBOJAMMOCTH METAJUIOB U MOJYIPOBOIHUKOB.

OnHOCTOPOHHSASI TPOBOAMMOCTD THOAA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, nPAKMUKYM.

Hab6mronienue anekTposusa.

M3MepeHne 3apsia OTHOBAJIEHTHOIO HOHA.

HccnenoBaHne  3aBUCUMOCTH  COIIPOTHBIIEHUS ~ TEPMOPE3UCTOpPA  OT
TEMIIEpPaTypHhl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3NYeCKHU NMPAKTHKYM.

Crioco6bl n3MepeHust PU3NYECKUX BEITMUYHUH C UCTOJIb30BAHUEM aHAJIOIOBBIX
U IUQPPOBBIX U3MEPUTENbHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCUTEJIbHBIE TIOTPEIIHOCTH U3MEpPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHui] HOrPeIIHOCTEMN.

IIpoBeneHMe  KOCBEHHBIX H3MEPEHUM, HCCIECIOBAaHUM  3aBUCUMOCTEN
Gu3NYECKUX BEIWYUH, MPOBEpKa MPEIJIOKEHHBIX TUIOTe3 (BbIOOp u3 pabor,
OMMCAaHHBIX B TEMATHYECKHUX  pa3fenax «YUYEHUYECKUH  HDKCIEPHUMEHT,
71ab0paTopHbIe pabOThI, MPAKTUKYM)).

MexnpeameTHbie CBS3M.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce
OCYHIECTBIIETCS C YUETOM COJEPKATEIBHBIX MEKXIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpa(uu U TEXHOJIOTHU.

Mesicnpeomemmuoie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHO20
no3HanuA: SIBJICHWE, HAy4YHbIM (PakT, rumores3a, (Quanyeckas BeIUMYMHA, 3aKOH,



TEOpUs, HAONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJEIb, H3MEpPEHHE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTopHsL.

Mamemamuka: penieHUE CUCTEMbl YypaBHeHUW. JluHelHas QyHKIMS,
napabouna, runepooia, uX rpauku U cBOWCTBa. TpUroHOMETpUYECKUE (PYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO.
BekTophl 1 MX TPOEKIIMHU HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozua: Mmexannueckoe ABMKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HEHHUE OKPYKAIOIIEH Cpeibl,
yTUJIM3alKsl OMOOPraHWYecKOro TOIUIMBA IS  BBIPAOOTKH  «TEIUIOBON» H
AJIEKTPOIHEPTUHU, IOBEPXHOCTHOE HATSHKEHUE U KAUJUIAPHBIE SIBJICHUS B IPUPOJIE,
AIEKTPUUECKHE SIBJICHUS B KUBOU MpUpPO/IE.

Xumua: NUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB U MOJEKYII,
MOJIb BEIECTBA, MOJSIpHAas Macca, IOJIy4Y€HHME HAHOMATEepUajoB, TEIJIOBBIE
CBOMCTBA TBEPABIX TeJl, KUIKOCTEH M ra3oB, KUJIKUE KPUCTAIUIbI, AIEKTPUUECKHE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALIMS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOTHSI.

T'eozpagpua: BnaxxHOCTH BO3/AyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoz2ua: npeoOpa3zoBaHUE JABMKEHUI C MCHOJIb30BAHHEM MEXAaHU3MOB,
y4€T CYXOro M IKHUJIKOTO TpPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHIITEIH, peméryaTble KOHCTPYKIMH), UCIOJb30BAHUE 3aKOHOB COXpaHEHUS
MEXaHUKHA B TEXHUKE (TMPOCKON, BOAOMET U JAPYTUE), JIBUTaTelh BHYTPEHHETO
Cropanusi, mapoBas TypOUHA, ObITOBOM XOJOJIWUJIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
NOJIYYEHUSI COBPEMEHHBIX MaTepuajioB, B TOM YHUCJIE HAHOMAaTepHalloB, H
HAHOTEXHOJIOTUH, D3JIEKTPOCTaTHUYECKasl 3allliTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
ra3opaspsiiHbIE JTaMIIbl, TOJIYIPOBOAHUKOBbIE TPUOOPHI, TaJIbBaHUKA.

11 KVIACC

Paznea 4. dinekrpoarnHaMuKa.

Tema 4. Maznummnoe no.e.

B3anmopencTBue NOCTOSHHBIX MArHUTOB H  IMPOBOJHHUKOB C TOKOM.
MarnutHoe mnosie. Bexktop MarHuTHOM wuWHAYKUuMW. [IpuHUMI cynepno3uuuu
MarHuTHBIX MTOJIeH. JIMHUY MarHUTHON WHTYKIIUU.

MarnuTtHoe 1oJie TPOBOJAHUKA C TOKOM (MPSAMOTrO MPOBOJAHUKA, KATYIIKU U
KpyroBoro ButTka). OneIT Dpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOYJIb.

Cuuiia JlopeHiia, €€ HanpaBlIeHUE U MOAYJIb. JIBUKEHHE 3apSKEHHOW YaCTHUIIBI
B OJITHOPOJIHOM MarHuTHOM rmose. Pabora cuibl Jlopenna.

MarunutHoe none B Beuiectse. DeppoMarHeTuku, napa- 1 JMaMarHeTUKU.



Texauueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHUC IIPOHCCChI: IIPUMCHCHHC

ITOCTOSTHHBIX MAarHuToB, AJIEKTPOMArHuTOB, TECTEeP-MYIbTUMETD,
AJICKTPOIBUTATENh SIKOOM, YCKOPUTEIIN SJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

KapruHna  nuHMH  MHOYKIMA ~ MarHUTHOIO  MOJSA  IIOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHMi MarHuTHOM MHAYKIWAM TIOJISI AJIMHHOTO MPSIMOTO TMTPOBOJIHUKA
Y 3aMKHYTOTI'O KOJIBIIEBOT'O ITPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopericTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

HevictBrue cumbl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBr>KeHHs My4YKa 3J€KTPOHOB B MATHUTHOM I10JIE.

[Tpuanun JNEUCTBUSA 3JIEKTPOU3MEPUTEIILHOT O npudopa
MAarHUTORIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBaHne MarHUTHOTO OJISI HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanne neicTBUS MOCTOSIHHOIO MarHuTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amrepa.

N3yuenune 3aBUCMMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenrie MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. InekmpomacHumnan uHOYKYUA.

SlBneHne 3JIEKTpPOMAarHUTHOM WHAYKOMHM. [lOTOK BEKTOpa MarHUTHOM
uaaykuun. OJC uHAayKuuMu. 3aKOoH AIEKTPOMAarHuTHOM uHaykuun Dapajes.
Buxpesoe anekrpuyeckoe nose. Toxku Dyko.

OJC uHAyKUMU B NPOBOAHUKE, NBUKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
oJIe.

ITpaswuiio Jlenua.

NunyktuBHOCTh. Karymka HWHIAYKTMBHOCTH B LENH IOCTOSHHOIO TOKAa.
Asnenune camonnaykuu. IJ1C caMOMHAYKIUU.

DHeprus MarHUTHOTO TOJISI KaTYIIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHl: WHAYKIIMOHHAsS
[€4b, COJICHOU/I, 3aIUTa OT AJIEKTPU3ALMNU TEN NPU ABMKECHUN B MArHUTHOM MOJIE
3eMIIH.

Hemoncmpayuu.

HabGmroienne siBJeHUS 3JIEKTPOMarHUTHOM WHTYKITHH.

UccnepoBanue 3aBucumoctd IDJ[C WHAYKIUMU OT CKOPOCTH HW3MEHEHUS
MAarHUTHOIO MOTOKA.



IIpaBuio Jlenna.

[lagenve MaruuTa B alIOMUHUEBOM (MeHOM) TpyOe.

SIBneHre caMOUHIYKITUU.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WM3MEHEHHS
CWJIbI TOKA B IIEMH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomul, NPAKMUKYM.

HccnenoBanue siBJIEHUS 3JIEKTPOMArHUTHOM UHAYKITUU.

Onpenenenre MHAYKIUU BUXPEBOTO MAarHUTHOTO MOJISI.

HccnenoBanue siBJIEHUS] CAMOUHIYKITUH.

COopka Mojienu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen S. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenshas cucrema. CBOOOIHBIC KOTICOAHMS.

["apMonunyeckue konebanus. KuHnemarnueckoe U JUHAMUYECKOE OIMMCAHHE.
DHEpreTuyecKoe OMucaHue (3aKOH COXPaHEHUS MEXaHWYeCKOW sHepruu). BriBon
JTUHAMUAYECKOTr0 OMUCAHUsl TAPMOHUYECKUX KOJeOaHUM U3 UX DHEPreTUYECKOro U
KMHEMATHUYECKOT O OMUCAHUS.

Ammumtyna u (daza konebanuii. CBsi3b aMIUTUTYIbl KOJEOAHUM HMCXOTHOM
BEJIMYMHBI C aMIUTUTYAaMu KoJieOaHUuN €€ CKOPOCTU U YCKOPEHHS.

[lepuon m uacrora konebanuii. Ilepuop Manbix CBOOOJHBIX KoJeOaHUU
MaTeMaTU4YecKoro MmastHuka. llepuon CcBOOOMHBIX KOJEOAaHUN MPYKUHHOTO
MasiTHUKA.

[TonsTue o 3aryxaromux Konedanusx. BeiHyX1eHHbIe KoneOanus. Pe3onaHc.
Pe3onancnas kpuBas. BimsHue 3aryxaHuss Ha BHJ PE3OHAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHnueckrue ycTpoNCTBa M TEXHOJOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KaueJii, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuck K01e0aTeIbHOTO IBHKCHHUS.

HaGmonenrie HE3aBUCUMOCTH TepUoa MaJIbIX KOJeOaHuil rpy3a Ha HUTU OT
aAMILTUTY/IBIL.

HccnenoBanue 3aTyxaronmx KojieOaHUuN U 3aBUCUMOCTH MEPHO/Ia CBOOOTHBIX
KoJIeO0aHUN OT COMTPOTUBIICHHUS.

HccnenoBanue KojeOaHUl TIpy3a Ha MACCUBHOM TIPY)KHMHE C LEJbIO
dbopMUpoBaHUSs MIPEICTABICHUM 00 HACATLHON MOJIETN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMs YHEPrUU PH KOJICOaAHUAX Ipy3a HA MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOaHUH.

Hab6mronenne pe3onanca.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomul, NPAKMUKYM.



W3mepenne mnepuoga CBOOOAHBIX KONEOAHWNW HHUTSHOTO W MPYXUHHOTO
MasATHHUKOB.

N3yueHne 3akOHOB IBUKEHUS Tella B X0/1€ KojeOaHu Ha yIpYyroM IO/IBECE.

N3ydeHune NBM>KEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue >HEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanre yObIBaHHS aMIUIMTY/AbI 3aTyXalOUUX KOoJeOaHU.

HccnenoBanue BBIHYXJIEHHBIX KOJICOaAHUM.

Tema 2. Inekmpomaznumnsle Koaedanus.

Konebarenbubiit koHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
uaeaabHOM KojebareabHOM KoHType. ®opmyna Tomcona. CBs3b aMIUIUTYIbI
3apsifia KOHAEHcaTopa C aMILUIUTYA0U CUJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHS YHEPTUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaroiiue 3JIEKTPOMArHUTHbBIC KoJieOaHus. BoiHyX/1€HHBIE
AJIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemenHblid TOK. MOIIHOCT MEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEUCTBYIOIIEE 3HAUYCHHE CUJIBI TOKA W HaNpsOKEHUs] MpU  pazaudyHoi ¢dopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycOMJanbHbI NEPEMEHHBIM TOK. Pe3uCTOp, KOHAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LIENM CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HampsxeHui.

Uneanbusiii  Tpanchopmatop. I[lpousBoacTBo, mepenada u moTpebiIecHUE
AJIEKTPUYECKON JHEPTUU.

DKOJIOTUYECKUE PUCKH TP MPOU3BOJACTBE 3JIeKTpodHepruu. KynbpTypa
MCIIOJIb30BAHMS JJIEKTPOIHEPT U B IOBCEAHEBHOM KU3HHU.

TexHuyeckue ycTpoWCTBa M TEXHOJOTMYECKHE MPOLIECCHI: AIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTponepe1ay.

Hemoncmpayuu.

CBOOO/IHBIE 2JIEKTPOMArHUTHbIE KOJIEOaHMUS.

3aBUCHUMOCTh 4acTOTHI CBOOOJHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuuiorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIeOaHHiA.

['enepaTop He3aTyxaroUMX JIEKTPOMArHUTHBIX KOJICOAHUH.

Mogenb 3J1eKTpOMarHuTHOT O TeHEPaTOopa.

BbIHyXK1€HHbIE CHHYCOUAAJIbHBIE KOJIEOaHHUS.

Pe3ucrop, karymka WHAYKTHBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKa.

Pe3oHaHc 1mpu 1OCIENOBAaTENIBHOM COEAUHEHUM PE3UCTOPA, KaTYLIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VY cTpoiicTBO U IPUHIIUI IEUCTBUSI TpaHChopMaTopa.



Mopnens TMHUY 3JIEKTPONepeSauH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccnenoBanne NepeMEHHOrO0 TOKA Yepe3 IMOCIEAO0BATENbHO COCAMHEHHBIE
KOHJEHCATOP, KaTyIIKYy U PE3UCTOP.

HaGmronenre 3eKTpOMarHuTHOTO PE30HAHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUNHBLE 6OJIHDL.

MexaHnuueckue BOJHBI, YCJIOBUS HMX pacrpocTpaHeHus. llomepeunsie u
OpoaosbHbIE BOJHBL [lepuon, CKOpPOCTh pachpoCTpaHEHUss M JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKUX BOJH: OTpaK€HHE, MpesioMJIeHHe, UHTephepeHIus U
nudpakius.

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

[ITymoBoOE 3arpsi3HEHUE OKPYKAKOIIEH CPEBI.

DNEKTPOMATrHUTHBIE BOJHBL. Y CIIOBUSL M3TYYEHUS JEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B 3JIEKTPOMarHUTHON BOJIHE.

CBoiicTBa  JJEKTPOMArHUTHBIX  BOJIH:  OTpPaXEHHUE,  MPETOMIICHUE,
noJisipu3anusi, UHTepdepeHuns u JudpaKims.

[Ilkana 351eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHue 3J1eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paAMOCBA3U U TeNEeBUACHUS. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLLEH CPEIbl.

Texnuueckne yCTpOHCTBA M TPAKTUYECKOE MPUMEHEHHE: MY3BbIKATbHBIC
UHCTPYMEHTBI, pajiap, paAuoNnpuEéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yIBTPa3BYKOBAs TMArHOCTHKA B TEXHUKE U MEIHUITHE.

Hemoncmpauuu.

OO6pa3oBaHue U pacIpOCTPaHEHUE TONEPEUHBIX U MPOJAOIBHBIX BOJH.

KoneOmtomeecs Te10 Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTbH JJIUHBI BOJIHBI OT YaCTOThI KOJICOAHU.

HaGmronenue oTpaskeHus U MPeToMIICHUSI MEXaHUYECKUX BOJIH.

HaOmonenune nareppepeHinu u Aupakiind MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBoiicTBa yibTpa3ByKa U €ro NpuMeHEHHE.

HaGmronenre cBA3M I'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYJIOM H
4acTOTOM KOJIeOaHUH.

HccnenoBaHne  CBOWCTB  DJEKTPOMArHWTHBIX — BOJIH: OTpaXXKEHHUE,
IPEIOMIICHHE, TTOJISIpU3aIus, TUPPaKIus, UHTepHEPEHITHS.

Oo6nHapyxenre HHGPAKPACHOTO U YIbTPaA()UOTIECTOBOIO U3ITYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, NPAKMUKYM.



N3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHUs 3BYKOBBIX BOJH B 3aMKHYTOM MIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHENHOE pacpOCTpaHEHNUE CBETAa B OJHOPOAHOM cpene. Jlyd caera.
ToueuHbIN UICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. [locTtpoeHue n3oOpakeHuil B
miockoM 3epkaiie. Cheprueckue 3epkana.

[Tpenomnenue cBera. 3aKOHbI MPEJIOMIICHUS CBETa. AOGCOIIOTHBIN MMOKa3aTeb
npenomiieHusi. OTHOCUTENbHBIN MOKa3aTeNb MnpesomieHus. IIoCTOSTHCTBO 4acTOTHI
CBETAa W COOTHOIIEHHWE JUIMH BOJH MPU IEPEXOAE MOHOXPOMATHYECKOIO CBETa
yepe3 rpaHully pasjena ABYX ONTUYECKUX CPell.

Xon nydeit B mpusme. [ucnepcus cBera. CIOXHBIA COCTaB OEJIOro CBETA.
[Ber.

[lonHoe BHyTpeHHee oTpakeHue. [IpenenbHplil yroy MOJHOrO BHYTPEHHETO
OTpaKEHUSI.

CobOuparomue u pacceuBaromue JHH3bL. ToHkas JswuH3a. DOKycHOE
paccTosiHUE M OINTHYECKas CHJIa TOHKOW JMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsHUSI TOHKOW C(HEpUUECKON JMH3bI OT €€ T€OMETPHUH U OTHOCHUTEIBHOIO
IIOKa3aTessl IPETOMIICHHUS.

@opMysa TOHKOHM JIMH3BL. Y BEIMYCHUE, TABAEMOE JIMH30M.

Xoxa ayya, NMPOLIEIUIErO JIMH3Y MOJ MHPOW3BOJBHBIM YIVIOM K €€ IJIaBHOU
ontuueckor ocu. llocTpoeHne wW300paKeHH TOYKM W OTpe3Ka MNpsSAMOW B
coOMparouMX U pacCEeUBAIOIIMX JIMH3aX U UX CUCTEMaX.

OnTuueckue mpubopsl. Paspemraromas cnocoOHoCcTh. ['1a3 kak onTuyeckas
cUCTEMa.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. HWuTtepdepenuns cBera. KorepeHTHble HCTOYHUKHU.
VYcaoBust HaOMIOAEHUST MAaKCUMYMOB WM MHUHHUMYMOB B HMHTEp(EepeHLIIHMOHHOM
KapTUHE OT JBYX KOIEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIIacCHYECKHX
UHTEPPEPEHIIUOHHBIX CXEM.

Judpakumst cera. JludpakiuoHHas pemérka. YCIOBHE HAOIOACHUS
[JIABHBIX ~MAaKCMMYMOB TP MaJCHUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JIYIa,
nepuckon, (oroanmnapar, MUKPOCKOIN, MPOEKIMOHHBIM armapar, MpPOCBETICHHE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAYKEHHUS CBETA.



HccnenoBanue npeiaoMIIeHUs CBETA.

HabmroneHre noiaHoro BHyTPEHHET0 OTpaxkeHusl. Mojienb CBETOBOIA.

HccnenoBaHne XoAa CBETOBBIX IIYYKOB 4Yepe3  IIOCKONAapAIIEIBHYIO
IJIACTHHY U MIPU3MY.

HccnenoBanue cBOWCTB M300paKEHUM B JIMH3AX.

Mopenn MUKpOCKOIIa, TEIECKOIIA.

Hab6monenue uaTepdepeHiium crera.

HaOmonenue 1BETOB TOHKUX MIIEHOK.

Hab6mtonenue nudpakium cBeta.

N3ydenune nudpakiimoOHHON PEIIETKH.

HaGmonenne nu@pakiilmoOHHOTO CIIEKTpa.

HaGmonenue nucriepcuu cBeTa.

Habmronenne momnsipusaiuuy cBera.

[IprmeHeHue noasipouI0B Uil U3yYEHUS MEXaHUYECKUX HAIPSHKSHUM.

Yuenuueckuii sxcnepumenm, nadopamopruvie padomol, RPAKMUKYM.

N3mepenue nmokasaresis MpeaoMIICHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (OKYCHOTO pAacCTOSHMS OT BellecTBa (Ha
MIPUMEPE KUJKHUX JIHH3).

N3mepenne (poKkycHOro pacCTOSHUS PACCEUBAIOLINX JIMH3.

[Tonydyenne n300pakxeHus: B CUCTEME U3 ITIOCKOT0 3€pKajia U JIUH3BI.

[Tomyuenue u300pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMMYECKUX CUCTEM.

Habmonenue nudpakiuu, nHTEpHEepeHInn 1 MOJIIPU3aLUH CBETA.

N3ydeHune noaspu3aluy CBETa, OTPAKEHHOIO OT MTOBEPXHOCTH AUAIJIEKTPHKA.

N3ydyenue naTepdepeHnn Ja3epHoro u3y4yeHus Ha IBYX IIETIX.

Hab6monenne nucnepcun.

Hab6mtonenue u uccienoBanue qudpakiimoOHHOTO CIEKTpa.

N3mepeHnue qiMHbl CBETOBOM BOJIHBI.

[Tomyyenune crekTpa M3Iy4eHHUS CBETOAHMOAA MPHU MOMOIIU IU(PPAKIIMOHHOM
PELIETKH.

Pa3zaes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH.

['paHunibl  OPUMEHUMOCTH  KJaccudyecko ~ Mexanuku.  [loctynaTsl
CHeuaibHOU TEOPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpazoBanust  Jlopenua.
VYcnoBue mnpuUMHHOCTA. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU M COKpPAIIEHUE JJTUHBI.

DHeprusi U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13p Macchl C 3HEPTUEW U UMITYJIbCOM PEJIATUBUCTCKON YaCTHUIBI. DHEPrus
MIOKOSI.



TexHuueckue YCTPOMCTBA MU TEXHOJOTMYECKUE TMPOILIECChl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEH 3apSKEHHBIX YaCTHII.

YueHnyeckuit SKCIepuMEHT, J1ab0paTopHbIe pabOThI, TPAKTUKYM.

OnpeneneHre UMIyJIbCa W DSHEPrUU  PEITUBUCTCKUX dYacTul[ (10
dororpadusiM TPEKOB 3apsHKEHHBIX YaCTUIl B MATHUTHOM T10JIE).

Paznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKynapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIOBOE M3JIydeHHE (U3IydeHHE a0COIIOTHO YEpPHOTO Tena).
3akoH cmemennd Buna. ' unores3a [lmanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYILC (HOTOHA.

dotoapdexr. OnbiTel A. I'. Croneroa. 3akoHsl hoTodddexra. YpaBHEeHUE
Ouamreitna s hotodddekra. «KpacHas rpanuna» dhortodrddexra.

JlaBnenne cBeta (B YACTHOCTH, [aBICHHE CBeTa Ha aOCONIOTHO
NOTJIOUIAIONIYI0 M a0COJIOTHO OTpaXKarollyro moBepxHOCTh). Ombitel 11 H.
JleGenena.

BonnoBbie cBoricTBa yactull. Bonubl ae bponns. JnuHa BosHb! e bpoitns u
pasMepsl  00JacTH JIOKANU3aluu  ABWXKYyIIeHcs vacTuibl. KopryckymsipHo-
BOJIHOBOM nyanu3Mm. Jludpakius 3J€KTPOHOB Ha KpUCTaJlIax.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOILIECHUSI HEOoNpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckrue yCTpPOWCTBA M TEXHOJOTMUECKHUE IPOILECCHI: CIEKTPOMETP,
(dorornement, GOTOAATUYMK, TYHHEJIbHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOIHUO/I.

Hemoncmpauyuu.

®dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOH TIJIACTUHOM.

HccnenoBanue 3ak0oHOB BHENIHETO GoTodddexTa.

HccnenoBanue  3aBUCMMOCTH  COMPOTHUBJICHHS  MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauo.

Conneunas 6arapes.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue nocrosuHoi [Inanka Ha ocHoBe uccneaoBanus Gorodpdekra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAMO/ OT HAMPSKEHMUS.

Tema 2. @uzuka amoma.

OnbITEl MO HCCAEAOBAHUIO CTpPOoeHUs aToma. [lnanerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. U3nydenne u normoiienre GOTOHOB MPH MEPEX0Je aToMa
C OJTHOTO YPOBHS SHEPTUU HA IPYrOi.



Bunbl cnexktpoB. CekTp ypoBHER 3HEPruu aTOMa BOAOPO/IA.

CnoHTaHHOE U BBIHYKJIECHHOE U3JIy4eHue cBeTa. Jlasep.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpauyuu.

Mogens onbiTa Pesepdopra.

Hab6mtoienre TMHeM4aThiX CIIEKTPOB.

Y CTpPOUCTBO U IEUCTBUE CUETUYMKA NOHU3UPYIOLINUX YACTHLI.

OrnpeneneHue JIMHBI BOJIHBI J1a3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Hab6mtoienre muHeyaToro cuekTpa.

HccnenoBaHue cnekTpa pa3peEeHHOr0 aTOMapHOrO BOJIOPOJAa U U3MEPEHHUE
noctositHHoi Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHHIX YACMUY,.

Hyxnonnas monens siapa I'eitzenOepra—Banenko. 3apsn sapa. MaccoBoe
yucio sapa. M3oromel.

PanuoaktuBHOCTE. Albda-pacnag. DJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. ['amMa-u3nydeHue.

3aKOH paJAMOAaKTUBHOIO pacraja. PajavoakTHBHBIE HW30TONBI B IPHUPOJE.
CBoOlICTBa MOHU3UPYIOIIETO H3JIyYCHHs. BIMsHME PAaTHOAKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EcrecTBennbit hoH uznydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siaipe. AnepHbie cuibl. Jledekt maccsl aapa.

Anepubie peakiuu. lenenue u cuntes saep. AnepHsie peakropsl. [IpoGaemsl
YIIPaBIIIEMOIO TEPMOSIAEPHOIO CHHTE3a. OKOJOTMYECKHE aCIEeKThl PpPa3BUTHS
SIZIEPHOU YHEPIrETUKMU.

MeTo1bl perucTpaluy U UCCIAEAOBAHUS JIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJECHCTBUS. bapHOHBI, ME30HBI W JIENITOHBL.
[IpencraBnenne o Crangaptaoit monenu. KBapk-ritooHHas MOJENb aApOHOB.

®uszuka 3a npenenamu CranmaptHol monenu. TémHas martepus U TEMHas
SHEPrusl.

EnuncTBO Qusnyeckoil KapTUHBI MUPA.

TexHnueckre yCTporucTBa U TEXHOJIOTMYECKHUE MPOLECCHI: TI03UMETP, KaMmepa
Bunibcona, siepHbIi  peakTop, TEPMOSJIEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAs! TOMOTpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne TpeKOB YacTHIL (110 TOTOBBIM (poTorpadusim).

HccnenoBanue paguoakTUBHOTO (pOHA C MCIIOJIb30BAHUEM JJO3UMETPA.

N3yuenune norniomenus 0eTa-4yacThll aTlOMUHUEM.

Paszges 8. JiieMeHTHI ACTPOHOMUM U ACTP 0P U3UKH.



Otanbl pa3BuTUs acTpoHoMuU. [IpukiiagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuu. IIpuMeHUMOCTh 3aKOHOB (DU3UKH I OOBSCHEHUS MPUPOJIbI
KOCMHYECKUX 00OBEKTOB.

Metonbpl aCTpOHOMUYECKUX HcciaeqoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJICCKOIIBI, PAJMOTENIECKOITBI, BHEATMOC(EpHAsI aCTPOHOMMUS.

Bug 3Bé3nnoro neba. Co3Be3nusi, sipkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JIBIDKCHME.

Conneunas cucreMa.

Comuue. ConHeuHast akTUBHOCTh. MIcTounuk 3Heprun CoyHIA U 3BE3.

3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTUKU. JlnarpammMa «CreKTpaibHbIA KJIacC —
CBETUMOCTBH». 3BE3ABI TJIABHOM MOCJICAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTb» JJIsl 3BE3]] TJIABHOM IMOCIIEIOBATEIbHOCTH. BHYTpEeHHEE CTpOeHHE
3BE311. COBpEMEHHbBIE MPEACTABICHUS O MPOUCXOXKICHUHN U 3Bodtonuu CoiHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama I'anmaktuka. [lomoxxenne u nBumkeHue ConHia B
[NamakTuke. Tunsl ramakTuk. Paguoranaktuky u kBazapbl. UEpHBIE IBIPHI B siApax
raJIakTHK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa0606sa. Pazderanue rajnakTuk.
Teopust bosbiioro B3peiBa. PeMKTOBOE N3ITyYECHHE.

MaciurabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

Hab6monenus 3BE3qHOrO0 He0a HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPHIIOKEHUN JJIS ONPESICHUS MOJ0KEHUS HEOCCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE C03Be3ausi CEBEpPHOro MOJyIIapUsi U SPKUE
3BE3/IbI.

Ha6monenuss B Teneckon JIyHBI, IUIaHET, TYMAHHOCTEM U 3BE3IHBIX
CKOIIJICHHUH.

Pu3n4ecKuH NPaKTUKYM.

CniocoOb1 n3MepeHus: (GU3NYECKUX BEIMYUH C HCIOJIh30BAHHEM aHAJIOTOBBIX
1 UGPPOBEIX U3MEPHUTEIBHBIX MPHUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUH (PU3MYECKUX BEITUYHUH.
O1nieHKa rpaHulIl OrPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUM, MCCIEIOBAHUM  3aBUCUMOCTEN
bU3MYECKUX BEIWYWH, IPOBEpKa MPEI0KECHHBIX Trumnore3 (BeIOOp H3 padoT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3leliax «YUYEHUYECKHN  HKCIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

Oo6o0maroee NOBTOPEHUE.



O0o00uIeHne U cucTeMaTh3alus COAEpKAHMs pa3fenoB Kypca «MexaHHukay,
«MonekynsapHas ¢U3MKa U TEPMOJAUHAMUKAY, «DNEKTpoauHamMuKkay, «Konebanus
U BOJHBD, «OCHOBBI CHEIUAIBHOW TEOPHUM OTHOCHUTEIBHOCTH», «KBaHTOBas
duznkay, « IeMEHThl ACTPOHOMUHU U aCTPODUIUKI.

Ponsr Qusuku W acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COLIMATILHOM U 3THYECKOU cepax AesTEIbHOCTHA YeJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOW HAyYHOM KapTHHE MHUPA, 3HAYEHHE ONHCATEILHOU,
CUCTEMATU3UPYIOIICH,  OOBSICHUTENILHOH WM  MPOTHOCTUYECKOW  (DYyHKIMIA
dusnueckoi TeOpuH, poiib GU3NUECKON TeOpUH B (HOPMUPOBAHUM MIPEICTABICHUMN
0 Qu3nyecKol KapTUHE MHUPA, MECTO (HPU3MUIECKON KapTUHBI MUPA B 0OIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE.

MexnpeaMeTHble CBA3H.

W3yuenne kypca ¢usuku yriayonéuHoro ypoBHs B 11 kiacce
OCYILIECTBIIIETCS C YYETOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSA3EH C KypcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, T€OTpapuil U TEXHOIOTHUH.

Mesicnpeomemmuoie nOHAMUA, C6A3AHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
no3HaHUA: SIBJICHUE, HAy4HbIH (aKT, TMIOTE3a, (U3NYECcKass BEIMYMHA, 3aKOH,
TEOpUs, HAONIOJCHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, H3MEPEHUE,
HOTPELTHOCTH U3MEPEHUH, N3MEPUTENbHBIE TPUOOPHI, LH(ppoBast 1adoparopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHUW. TpUTOHOMETPUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO. BEKTOpPHI M MX MPOEKIMH HA OCH KOOPJUHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHble 37MeMeHTapHBIX (QyHKUUN. [Ipu3Haku nogoOus TPEeyroJIbHUKOB,
OTIpe/IeNICHHE TUIOMIAN TUIOCKUX (hUryp u 00bEMa Te.

buonocus: >nektpuueckue sBICHUS B JKMBOM MpPUPOJE, KoJieOaTelbHbIE
JIBUKEHUS B JKMBOM TIPUPOJE, SKOJOTMYECKHE PHUCKH TPU IPOU3BOJICTBE
ANEKTPOIHEPTUHU,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIeH  cpejpbl,
yJIbTpa3ByKOBas JUAarHOCTHKa B MEIWLHMHE, ONTHYECKHE SBICHUS B JKUBOH
IIPUPOJIE.

Xumua: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKAsA CTPYKTYPa TBEPIBIX
T€l, MEXaHU3Mbl OOpa30BaHMUS KPUCTAUIMYECKONM pEIIETKH, CIEKTPAIbHBII
aHaJIN3.

T'eocpagpua: MarHUTHBIE TIONKOCA 3€MJIM, 3aJ€KW MAarHUTHBIX PYI,
(doTochEMKaA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
aNeKTpoABUrarennb AkoOH, TeHepaTop MEPEMEHHOr0 TOKA, WHAYKLIHOHHAs IeYb,
JVHUM 3JIEKTpoIlepeaay, IEKTPOABUTaTENb, Palap, paaUONPUEMHHUK, TEIEBUA30D,
anteHHa, TtenedoH, CBY-neub, yabTpa3ByKOBas JAMArHOCTHKAa B TEXHMHKE,



MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTHKA, COJIHEYHAsl OaTtapes, CIIyTHUKOBBIE
MPUEMHUKH, SIIEPHAst SJHEPreTUKA U DKOJIOTUYECKUE aCIIEKThI €€ Pa3BUTHSL.



[UTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHLIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yabTaThl OCBOCHUA YdeOHOro mpeamera «DuzuKay
JOJKHBI OTPa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUarOIUXCs PYKOBOJICTBOBATHCS
chopMUpOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOKIEHUW, COOTBETCTBYIOIIUX
TPAIULIMOHHBIM LEHHOCTSIM POCCHUMCKOro OOIIECTBa, paCHIMPEHUE MKU3HEHHOIO
ONBITA W ONBITA JEATEIBHOCTH B IPOLIECCE peaM3allii OCHOBHBIX HAIIPABICHUN
BOCIIUTATEJIbHOW JIEATEIIbBHOCTH, B TOM YHCIIE€ B YACTH:

IrPaskIaHCKOr0 BOCIIMTAHUS:

e Cc(hOPMUPOBAHHOCTh TPAKIAHCKOW  MO3UIMH  OOydYaromerocs  Kak
aAKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUMCKOr0 OOIIECTRA;

e TMPUHATHE TPAJAULUOHHBIX OOIIECYEIIOBEUECKUX T'YMAHUCTHUECKUX U
JEMOKPAaTHYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTh B HHTEPECAX IPAXKIAHCKOIO
oOuiecTBa, yd4acTBOBaTh B CAaMOYIpaBJICHUHM B  00pa30BaTEIbHOM
OpraHu3alluy;

e YMEHHME B3aUMOJCHCTBOBATH C  COUMAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH 1 HA3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOU AEATEIbHOCTH.

NATPUOTHYECKOI 0 BOCIIUTAHMSA:

e c(OpMHPOBAHHOCTH POCCUHCKOU TrpaXKJaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX Y4EHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEICHHS;

e CIIOCOOHOCTH OIICHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B JEATEIBHOCTH YYEHOIO;

e OCO3HaHUE JINYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOrO OyIYILETO.

3CTETHYECKOr 0 BOCIIMTAHUS

e DOCTETHMYECKOE OTHOLICHHE K MHPY, BKIIOYaAsd OCTETUKY HAy4HOI'O
TBOPYECTBA, MPUCYILIEr0 (PU3NYECKOI HAYKeE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K pa3nuuHbIM chepam mpodeccnoHaTbHON AESITEILHOCTH, B TOM
YUCJIC CBA3aHHBIM C (QU3WKOW W TEXHHWKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OymyIiel mpodeccuu U pean30BbIBaTh COOCTBEHHBIC
’KM3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa3OBaHUIO B
o0iacT PU3KMKHU Ha TPOTSHKECHUU BCEH KU3HH.

IKOJIOIrHIE€CKOro BoClinTaHuA

C(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYphl, OCO3HAHUE T100AIBHOIO
XapakTepa HKOJIOTHYECKUX MPoOIIeM;

IUIAHUPOBAHUE M OCYIIECTBICHHE JCUCTBHM B OKPYXamOUIEH CpeAe Ha
OCHOBE 3HAHUA LIEJIEW YCTOUUYUBOIO PA3BUTHUSI YEIIOBEYECTBA;

pacCLIMpPEHUE OIBbITA JAEATEIBHOCTA JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH MO (PU3HKeE.

HEHHOCTH HAYYHOI'O ITIO3HAHUSA .

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAHME IEHHOCTH HAy4YHOM JesTeNbHOCTH, TOTOBHOCTH B IIpollecce
U3Y4YeHUS (PU3MKU OCYIIECTBISTh MPOCKTHYID M HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
Bba3oBble Jornueckue aeMcTBUA:

CaMOCTOSITEILHO  (pOpMyJIMpOBaTH W aKTyaJu3UpPOBaTh MPOOJIEMY,
paccmarpuBarh €€ BCECTOPOHHE;

ONPENEIATh LIEIAN JEITEIIbHOCTH, 3aJaBaTh INApPaMETPbl U KPUTEPUU HX
JOCTUKEHUS,

BBIABIIATh 3aKOHOMEPHOCTH U TMPOTUBOPEYHUS B PACCMATPUBAECMBIX
(bU3HYECKUX SIBICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOLIUXCS
MaTepUaIbHbIX U HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
PE3YyJIbTAaTOB LIEJISIM, OLICHUBATH PUCKU IMOCIIEACTBUI IESATEIBHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBare/ibCKue 1eiCTBHUA

BJIaJICTh HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMH TIOHATHUSIMHA U METOJIaMU
(bu3nUecKor HayKu;



BJIQJICTh  HaBBIKAMH  Y4COHO-HCCIICIOBATEIbCKOM W MPOCKTHOU
JEATeIbHOCTA B 00JIacTH (PU3HUKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIIeHHs 3a7ad  (PU3n4ecKoro
COJIepKaHUsl, MPUMEHEHUIO Pa3TUYHbIX METOJIOB MTO3HAHUS,

BIAJETh BHAAMHU JEATEILHOCTH [0 TMOJYYCHUIO HOBOIO 3HAHMS, €ro
HMHTEpIIpETAIlMU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX
CUTYyaIlUsX, B TOM YHUCJE MPU CO3JAaHUU Y4EOHBIX MPOEKTOB B 00JaCTH
busuKy;

BBISIBJIATh NPUYUHHO-CJICJICTBEHHBIE CBSI3U W aKTyaJIU3UpPOBAThH 3ajady,
BBIJIBUTaTh TUIOTE3y €€ PpEIICHHs, HaXOAUTh AapryMEHThl s
JIOKa3aTeIbCTBA CBOMX YTBEPKACHUM, 3a7aBaTh MapameTpbl U KPUTECPUU
pelleHus;

aHAIM3UPOBATh TIOJYYEHHBIE B XOJE€ PEIICHUS 3aJaud pPe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTD, MPOrHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEIbHOU
JeSATEeIbHOCTH, B TOM YKCIIC TPU U3yYEHUU (DU3BHUKU;

JlaBaTh OLICHKY HOBBIM CUTYallUsM, OLICHUBATh MPUOOPETEHHBIN OIBIT;
YMETh TMEPEHOCUTh 3HAaHMUS 1O (U3NKE B TNPAKTUYECKYIO 00JIACTh
KU3HEAEATETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTei;
BBIJIBUTaTh HOBBIE UJICH, MPEIaraTb OpUTMHAIbHBIE TOIXOAbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33]]a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pab6ora ¢ undopmaunmneii:

BJIQJIETh HABbIKAMU MOJy4YeHUs HHPOpMalUUU (PU3UYECKOIO COAEpIKaHUs
U3 HWCTOYHHMKOB Pa3HbBIX THIIOB, CAMOCTOSTENBHO OCYILECTBIIATH IOHUCK,
aHaJIU3, CUCTEMATHU3ALMI0 W WHTEPHIpeTanuio MHGOpPMAIUU Pa3IuYHbIX
BUJIOB U (hOpM IIPEJCTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJb30BaTh CpPEACTBA HH(MOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PEUICHUM  KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpPraHU3allMOHHBIX 33Ja4 C COOJIIOJeHUEM TpeOOBaHUI HPrOHOMUKH,
TEXHUKH O€30M1aCHOCTH, THUTHEHBI, PEeCypcocOEpex eHMsl, NpPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJACpXaHHUS B pa3iIuuHbIX (popmarax c
y4€TOM Ha3HayeHus HWHQOpMalMM W UEJIeBOW ayauTOpUH, BbIOHMpas
ONTUMaIbHYIO (POPMY MPEACTABICHUS U BU3YyAIIU3ALINH.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKH U BO BHEYPOUHOU
JEeATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallUd M CMAr4arh
KOH(DJTUKTBHI;

pPa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C UCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTb W MCIOJB30BAaTh  IPEUMYIIECTBA  KOMAaHIHOW W
UHAUBUAYAJbHOW paOOThI;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX NEHCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KAKJIOI0 YJI€HA KOJIJIEKTHUBA;

IIPUHAMAaTh LEJIM COBMECTHOW JIESATENBHOCTH, OpPraHU30BbIBATH U
KOOPDIAMHHUPOBATh JEHUCTBUS 110 €€ JOCTHKCHHUIO: COCTABJIATH ILIAH
JEHCTBUIM, pacipeAesiaTh PO ¢ YUETOM MHEHUIN y4aCTHUKOB, 0OCYX1aTh
pe3yJIbTaThl COBMECTHOM paboThI,

OLICHUBATh KA4e€CTBO CBOErO BKJIAJA U KaXKAOIO y4yacTHUKAa KOMAaHIbI B
O0IIMI pe3yabTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

IIpe/JlaraTb HOBBIE IIPOEKTHI, OLEHHUBATh HICU C IIO3ULHUA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHbBIX
CUTyalUsX, MpOSABIATbH  TBOPYECTBO M BOOOpakeHHE,  ObITh
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAIbHbIE YUeOHbIE [1eiiCTBHUA

Camoopranmzanmus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ [TO3HABATEIBHYIO  JIEATEIIBHOCTh B
oOnmacTi (PU3UKKM U aCTPOHOMHUHU, BBISIBISATH MPOOJIEMBI, CTaBUTh U
dbopMyrpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IIJIaH PEIICHUS] PACUETHBIX U KaueCTBEHHBIX
3a]a4, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIMXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH ¥ MPEANOYTECHU;

JlaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacmmpsATh ~ paMKH ~ y4eOHOrO TpeaMeTra Ha  OCHOBE  JIMYHBIX
MPEATNIOYTCHUH;

JieNaTh OCO3HAHHBIA BBIOOp, apryMeHTUpOBaTh €ro, Opatb Ha ce0s
OTBETCTBEHHOCTH 3a PEUICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrOoCcOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIULHMH B 00JIACTH
(GU3KMKK, TIOCTOSHHO TOBBIIIATH CBOW 00pa30BAaTENIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTP 0/1b, IMOIIUOHAIbHBIN MHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIQJICTh HaBBIKAMU IIO3HABaTeJbHOW pedIeKCHH KakK OCO3HaHMS
COBEPIIAEMBIX JCUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;

UCIIONb30BaTh MPUEMBI pedIeKCUU [T OLEHKU CUTYyalluM, BbIOOpa
BEPHOT'O PENICHUS;

YMETh OLICHUBATh PUCKU W CBOCBPEMEHHO MPUHHUMATh PEUICHUS MO HUX
CHIKEHUIO;

MPUHUMATh MOTHBBI M AapPryMEHTHl JIPYIHX MpPU AHAINA3E PE3YJIbTaTOB
JICATEIIbHOCTH

MPUHUMATh ce0s1, TOHMMasi CBOM HEJOCTATKU U JJOCTOUHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHl JIPYTUX MOPU AHAINA3E PE3YJIbTaTOB
JIESTCIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHOKHU.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOSHHUS TPOTPAMMBI I10
bu3uke IS ypOBHS cpeaHero oOmiero oOpa3oBaHUS y OOYyYarolIUXcs

COBEPILICHCTBYETCS AMOIMOHATBHBIN HUHTEJUICKT, MpeAnoJiararoni
c(hOpMUPOBAHHOCTD:
e CaMOCO3HAHHUA,  BKJIIOYAIOLIEIO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

AMOITMOHATILHOE COCTOSIHHE, BUCTh HAIPABICHHUS PAa3BUTHS COOCTBEHHOM
AMOIIMOHATILHOMN cepbl, ObITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAHUS, BKJIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHE, CIIOCOOHOCTH adalnTHPOBATHCI K
AMOIMOHATLHBIM M3MEHEHUSM U TPOSIBISATh TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHUBALMH, BKJIFOYAIOLIEH CTPEMIIEHUE K JTOCTUKEHUIO LEIIN
U yCIEXY, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JCUCTBOBATh, UCXOAS U3
CBOMX BO3MOKHOCTEH;

OMIATHUH, BKIIOYAIOMICH CIIOCOOHOCTh IIOHMMATh AMOIMOHAILHOE
COCTOSTHUE JPYTHX, YYUTHIBATH €r0 MPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTB K COUYYBCTBHIO U COTICPEIKUBAHUIO;

COIIMATBHBIX  HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh  BHICTPauBaTh
OTHOLIEHUSI C JPYrUMH JIIOJbMHU, 3a00TUTHCS, MPOSIBIATH HHTEpPEC M
paspemiaTh KOH(GIUKTHI.

[NPEAMETHBIE PE3VYJIbTATDI



K xouiy oOyuenuss B 10 knacce mpeIMETHBIE Pe3yabTaThl Ha YIIyOJIEHHOM

YPOBHE JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y O0OYHAIOIINXCA YMEHUM:

NOHUMATh pONb (U3MKK B  SKOHOMHUYECKOH, TEXHOJIOTUYECKOM,
HKOJIOTMYECKOM, COLMAIbHOM M 3TUYECKOW cdepax AesTenbHOCTU
4esioBeKa, pojib U MECTO (PU3MKU B COBPEMEHHOM HAy4YHOU KapTHUHE MUpa,
3HAYEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIbHON U
MPOTHOCTUYECKOW  (QYHKIUH  PU3MUECKON TEopuuM — MEXAHUKH,
MOJIEKYJIIpHOW (DU3UKK U TEPMOJIMHAMUKHU, POJIb (PU3MUECKON TEOpuu B
(GbopMHUpOBaHUU MIPEICTABICHUN 0 (U3MUECKON KapTUHE MUPA;

pa3nuyaTh YCJIOBUS NPHUMEHHMOCTH Mojeied (U3NYecKux Tela u
MpoLEeccoB (SBJEHUI): WHEpLUMaNbHAs CcUCTeMa OTCYéTa, aOCOIIOTHO
TBEpAOE TENO, MAaTepuajbHasl TOYKA, PABHOYCKOPEHHOE JIBUKEHUE,
cBOOOMHOE TMajieHne, aOCOMIOTHO yhpyras nedopmaius, aOCOTIOTHO
yIpyroe u abCONIOTHO HEYIIPYroe CTOJKHOBEHUS, MOJICNIU ra3a, )KUJKOCTH
U TBEPAOro (KPUCTALUIMYECKOr0) TeNa, UACAbHBIN ra3, TOUEUHbIN 3aps,
OJTHOPOJTHOE 3JIEKTPUUYECKOE TOJIE;

pa3nuyarh yclIoBUs (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (PUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMU XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB WU
OrPaHMYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIU3UPOBATh M OOBACHATH MEXAaHUYECKUE IMPOLECCHl W  SIBICHHS,
UCIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBHXKEHHS, (POPMYJbl KHMHEMATUKH PaBHOYCKOPEHHOTO
JBKEHUA, TpeoOpa3oBaHus ['amuies ajii CKOPOCTM W TEpPEMEIICHHS,
3akOoHbl HprOTOHA, TPUHLOMII OTHOCUTENBHOCTH ['anmniies, 3aKoH
BCEMUPHOT'O TATOTEHHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXAHUYECKOU
SHEPrUH, CBSI3b PAOOTHI CHJIBI C U3MEHEHUEM MEXaHWYECKOW SHEpIuu,
yCIIOBUSA paBHOBECHS TBEPAOro Tena), MpPU ITOM HCIOJIb30BAThH
MaTeMaTU4YECKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (U3NYECKUX 3aKOHOB: Mpeodpa3oBanuii ["anumes, BToporo
U TpPEThero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHUs HWMIYJbCa U
MEXaHUYECKOW SHEPIHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIU3UPOBATH U OOBSCHATH TEIJIOBBIEC MPOILECCH U ABJICHUS, UCIOIb3YS
ocHoBHble TmonoxkeHuss MKT wu 3akoHbl MONEKYJISIpHOM (QU3HKKA U
TepMOAMHAMHUKU (CBA3b JIABJICHUS MACAIBHOTO Ta3a Cco cpeaHei
KMHETUYECKOW HHEpPruell TEIUIOBOIO JBM)KEHMS M KOHIICHTPALIUEW €ro
MOJIEKYJI, CBA3b TEMIIEpaTypbl BEIIECTBA CO CPEAHEH KHHETHYECKOU
DHEPruer TEIUIOBOIO JABMXKEHUS €r0 YACTHIL, CBA3b JABJICHUS UICAIBHOIO
raza C KOHIEHTpaMEd MOJIEKYJl M €ro TEeMIIEpaTypor, YpaBHCHHUE
Menneneesa—Knaneiipona, mepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAHEHHUsSI SHEPrUU B TEIUIOBBIX MPOIIECCaX), IPU ITOM HCIOIb30BAThH
MaTEMATUYECKOE BBIPAXKECHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiianeipoHa;

aHAJM3UPOBATh M OOBSICHATH JJICKTPUYECKUE SIBJICHMS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI SJIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
DIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIIMATIBLHOCTD
AJIEKTPOCTATUYECKOTO TOJs, MNPUHIUII CYNEPHO3UIUUA DIICKTPUUECKUX
MOJIEN, MPU 3TOM YKa3blBas yCIIOBUS NPUMEHUMMOCTH 3akoHa KyiioHa, a
TAKXKE€ TMPAKTUYECKH Ba)KHBIE COOTHOILICHMS: 3aKOHbI OMa i1 ydacTka
Henu W U1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH [[koynsa—JleHua,
npasuia Kupxroda, 3akonst apajest st 31€KTPOIN3a);

ONMUCHIBATh (DU3UYECKUE MPOLECCHl U SBIICHUS, UCIONb3YSl BEIUYHMHBL:
MEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIAa U CUCTEMBI TEJI, CHUJIA,
MOMEHT CWJIbl, JaBJCHUE, NOTCHUUAJIbHAs DSHEPrus, KUHETUYECKAs
SHEPrusi, MEeXaHW4yecKasi dHeprusi, pabora CHIIbI, LEHTPOCTPEMUTEIHLHOE
YCKOpPEHHUE, CHJIa TSHKECTH, CHJIa YIPYTOCTH, CUJIAa TPEHUS, MOIIHOCTb,
DHEPrus B3aUMOJCHUCTBUSA Tena ¢ 3emiiéid BOMM3M €€ TMOBEPXHOCTH,
SHEpPrus ynpyro jaedopManud MNPYKHUHBI, KOJIMYECTBO  TEIJIOTHI,
abcoroTHasl TeMIiepaTypa Teja, paboTa B TEpMOAMHAMUKE, BHYTPEHHSIS
SHEPrus MACAIBHOIO OJHOATOMHOIO rasa, padoTa HACAJbHOrO rasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TemioBoro
JIBUTATENS; SIEKTPUUECKOE TOJI€, HAMPSHKEHHOCTh AJIEKTPUUYECKOTO OIS,
HaNpsHDKEHHOCTh TIOJIST TOYEYHOrO 3apsiia WM 3apshKEHHOTO 1apa B
BAKYyME€ W B JUAJICKTPUKE, ITOTECHIMAT 3JICKTPOCTATUYECKOTO ITOJIS,
pPa3HOCTh  IMOTEHLMAJIOB, JJEKTPOABMKYIIAs  CWila, CHJIA  TOKa,
HaNpsDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAss €EMKOCTh IIIOCKOTO
KOHJICHCATOpa, COINPOTUBICHHUE YYacTKa LEMU C IOCIEHOBATEIbHBIM U
MapajuIeIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS AJIEKTPUUECKOTO MOJIS
KOHJICHCATOPa;

OOBSICHATb  OCOOCHHOCTHM  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUIA:
MEXaHUYECKOE JBWKCHUE, TEIUIOBOE JBHKCHUE YACTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBUKEHHUE, NU(PPy3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs, [JIABJIEHUE U KPUCTAJUIN3ALKs, HAITPABJICHHOCTh
TEIUIONEPENAUH, JIEKTPU3ALUS TEJ, SKBUNOTEHIUAIBHOCTh MTOBEPXHOCTH
3apsKEHHOT O ITPOBOJIHUKA,

MPOBOJIUTh UCCIIEOBAHUE 3aBUCUMOCTU OJHOU (PU3NYECKOW BETUYUHBI OT
Ipyrod €  HCHOJIB30BAHMEM  NPSAMBIX  H3MEPEHUH, IIpU  OTOM
KOHCTPYHMPOBATh YCTAHOBKY, (DUKCUPOBATh PE3yJabTaThl MOJTYyYECHHOM
3aBUCUMOCTH (UBMYECKUX BEIUYUH B BHJAEC TpadukoB C Y4ETOM



a0COIIIOTHBIX MOTPEIIHOCTEN N3MEPEHUH, IENaTh BHIBOJIBI MO Pe3yJIbTaTaM
WCCIICZIOBAHMS,

IPOBOJUTh KOCBEHHBIE H3MEpEHUs] (U3NYECKUX BEJIUYHUH, MPU ITOM
BbIOMpATh ONTHMAJBHBIA METOJ W3MEPEHUS, OICHUBATh AOCONIOTHBIC U
OTHOCUTEJbHBIE TIOTPELIHOCTH MPSIMbBIX U KOCBEHHBIX U3MEPEHU;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
OKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJTy4YeHHbIE PE3yJbTaTbl U J€JaTh BBIBOJ O CTAaTyce MpensIoKEHHOU
THITOTE3HI;

coOumo1aTh mpaBuiia 0€30MacHOro TpyZa IMpU MPOBEICHUH HCCIIeI0BaHUI
B paMKax Y4eOHOro OJKCIEPUMEHTa, TMpaKkTUKymMa U  y4eOHO-
UCCIIEZIOBATEIbCKOM M IPOEKTHOM JEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPHUTEIbHBIX YCTPONCTB U JAOOPaTOPHOro 000PYIOBAHUS;

pewmaTh pacu€THble 3aJaud C SIBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢busnyeckoil MOJENbIO: Ha OCHOBAaHWU aHAJIN3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (U3MYECKOM MOJAENM, OTBEeyarllell TpeOOBaHUSAM 3aJauH,
OPUMEHATh  (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTM M  IIOCTYJaThl
bu3nyecKuX TEOpPH TPU HWCIOJIH30BAHUU MaTEMaTHYECKHX METO/I0B
peleHus 3a1a4, MPOBOJUTh PACYETHl HA OCHOBAHUU MUMEIOIUXCS JaHHBIX,
aHATM3MPOBATh PE3yIbTaThl U KOPPEKTUPOBATH METOABI PEIICHHS C
y4€TOM TOJIyYE€HHBIX PE3yJIbTaTOB;

pemaTh Ka4eCTBEHHBIC 3a/layd, TPeOyrolne NPUMEHEHUs 3HAHUW U3
pa3HBIX pa3eNioB Kypca (PU3MKH, a TaK)Ke MHTETpAINK 3HAHUN U3 JPYTUX
IPEIMETOB E€CTECTBEHHO-HAyYHOTO IIMKJIAa: BBICTPAWBATh JIOTHUECKYIO
[ENOYKY pacCyKICHHUH ¢ OMOPO Ha M3y4E€HHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUe SBICHUS;

UCTIONH30BaTh TEOPETUYECCKUE 3HAHWS JIs OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
U TEXHOJIOTHYECKHUX MPOLIECCOB;

IPUBOAUTH IPUMEPHI BKJIAJAa POCCUHCKUX M 3apyOEKHbIX Y4EHBIX-
(GU3MKOB B pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPYIKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATH U OLIEHUBATH MOCJICACTBHSI OBITOBOM U NMPOU3BOICTBEHHOM
JCSITETFHOCTA YENIOBEKa, CBSI3aHHOW C (U3UYECKUMHU MPOIECCaMH, C
MO3UIINH KOJOrHYeCKON 0€30MacHOCTH, NMPEACTABICHHUIN O paliiOHAIbHOM
MPUPOJIONIONH30BAHIH, & TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUH JOCTHKEHUN
HAyKM M TEXHOJNOTUWA Uil JalIbHEHIIEero pa3BUTUS UYEJOBEUECKOIo
oO11ecTBa;



NPUMEHATH pa3iMuHble CIOCOOBI paboThl ¢ HH(popManuen (Gusnueckoro
COJEp)KaHHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUMA, IIPU ATOM HCIOJB30BaTh COBPEMEHHbIE HH(OpPMAaIMOHHBIE
TEXHOJIOTUU MJI1 TIOMCKA, IMepepabOTKM M NpPEeabsABICHHUS Y4YEOHOU U
HAy4YHO-NOMYJISIPHOM MH(OpPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETAllun
uH(popMalK, MOIYYEeHHOW U3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAIM3UPOBATH  MOJydaeMylo  HMHGOpPMAlM0 W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK M HAa OCHOBE
aHaJIM3a UCTOYHUKA UHPOpPMALUK;

IPOSIBIISATH OpraHu3alHOHHBIE U IT03HABATEJIbHBIE YMEHUS
CaMOCTOSITEJIbHOTO ~ MPUOOPETEHHS  HOBBIX 3HAaHUM B Ipolecce
BBINOJIHEHUS TPOEKTHBIX U y4EOHO-UCCIIEA0BATENbCKUX PadoOT;

paboTath B TpYIIE C HCIOJHEHHUEM pA3JIMYHBIX COLMUATIBHBIX POJIEH,
IUTAHUPOBATh PadOTY TPYIIIbI, PALIMOHAIBHO PACHPENEIATh IEATEIbHOCTh
B HECTaHJAPTHBIX CHUTYalUsX, aJI€KBATHO OLIEHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB T'PYIIIBI B pEIICHUE PacCMaTpUBAEMON TPOOJIEMBIL;

IPOSIBJISTh MOTUBALIMIO K Oyaylield npodecCuOHaNbHON AEATEIbHOCTH 110
CHENUATLHOCTAM (U3UKO-TEXHUYECKOr0 TPOoduIs.

K koniy oOyuenuss B 11 Knacce mpelMETHBbIE Pe3yibTaThbl Ha YriyOJEHHOM
YPOBHE JIOJIKHBI OTPpakaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCST YMEHUI:

NOHUMAaTh POdb (U3UKK B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMATILHOM M 3TUYECKOM cdepax AesITeIbHOCTH YelOBEKa, POJb U MECTO
(GU3MKKM B COBPEMEHHOW HAy4YHOW KapTHUHE MHUpA, POJb ACTPOHOMHUHU B
MPAKTUYECKON  NEATENbHOCTH YeJOBeKa U  JaJibHEWIIEM Hay4yHO-
TEXHUYECKOM PA3BUTHH, 3HAYEHUE ONUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIBHOM U MPOTHOCTHYECKOW (PYHKIMN (U3HUECKOW TEOpUu —
ANEKTPOAMHAMUKH, CIIEHHAILHON TEOPHUH OTHOCUTEIBHOCTH, KBAaHTOBOW
¢busuku, ponb (usnueckoil Teopuu B (HOPMUPOBAHUU MPEICTABICHUN O
bu3nyuecKkol KapTUHE MUPA, MECTO (PU3HYECKON KapTUHBI MUpPA B OOLIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJIE;
pa3nuyarh YCJOBHS TMPUMEHHMOCTH MojeNed (u3nueckux Tel Hu
MPOLECCOB (ABJIEHUI): OJHOPOJHOE DSJIEKTPUYECKOE U  OJHOPOJHOE
MarHuTHOE MOJIsl, FTAPMOHUYECKHE KOlIeOaHus, MaTeMaTUYECKU MasTHUK,
UJCAIBHBI TPYKUHHBIA MAsTHUK, TAPMOHUYECKHE BOJHBI, WJCAIbHBIN
Koj1e0aTeNbHbII KOHTYp, TOHKas JIMH3a, MOJIeJel aToMa, aTOMHOTIO siApa U
KBAaHTOBOW MOJEJIM CBETA;

paznuyaTh yCJIOBUSI (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (PUHMUYECKUX
3aKOHOB, NOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB U
OrPaHMYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHATM3UPOBATh M OOBSCHATH SJCKTPOMArHUTHBIE MPOIECCH U SIBICHUS,
UCIIOJIb3yd OCHOBHBIE TIOJIOKEHHS W 3aKOHBI D3JEKTPOJAMHAMHUKUA H
CHELMATbHOW  TEOpPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOrO  3apsna, cuina Awmnepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, 1mpaBuio  Jlenma, cBa3p  OJIC
CAMOMHIYKUHUHU B DJIEMEHTE DJJEKTPUYECKOW IEeNu CO CKOPOCThIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTyJaThl  CIEHMATbHOM  Teopuu
OTHOCUTEJIbHOCTH DUHINITEITHA);

aHAJIU3UPOBATH U OOBSACHATH KBAHTOBBIEC MPOLECCHI U SBJICHUS, UCIOIb3YS
MOJIOKEHHUsS]  KBAaHTOBOM  (Gu3uKku  (ypaBHEHHUE  DUWHINTEHHA IS
dororddexra, mnepBbli W BTOpoM TmocTynatel  bopa, mpUHIMI
COOTHOIIIEHUsI HeomnpeaenéHnocrerd ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsAA0BOrO U MacCOBOIO YHCEN U DHEPIUU B SIEPHBIX PEAKIMUAX, 3aKOH
pPaiMOaKTUBHOTO pacraja);

OINHUCHIBaTh (DU3MUYECKHUE MPOIECCHl U SBJICHUS, HCIONb3YysSd BETUYHMHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO IO, MMOTEHIHAAT 3JIEKTPOCTATUUECKOTO
MOJIsl, PAa3HOCTh NOTEHUMAJOB, JJIEKTPOABWKYIIAsA CUIA, WHIYKIIHS
MarHUTHOTO TOJIsl, MarHUTHBIM TMOTOK, cujia AmIiepa, UHAYKTUBHOCTb,
ANEKTPOJBUKYILIAs CUJIAa CAMOMHAYKIWH, SHEPrUsi MArHUTHOTO TOJIA
MPOBOAHUKA C TOKOM, PEISTUBUCTCKUI HUMITYJIbC, IOJIHAs DSHEPrHus,
DHEPrus TIOKOSI CBOOOJHON 4YaCTHIbI, DHEPrusi M HUMITYJIbC (DOTOHA,
MacCOBO€ YMCIIO U 3apsf SApa, SHEPTUs CBSI3U SApa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKaHUs  (PUIMYECKUX  SIBICHUMA:
AIIEKTPOMArHuTHasI UHIYKIWS, CAMOWHIYKITUS, PE30HAHC, MHTEp(epeHIns
BOJIH, Audpakuus, JUCHEpCHsi, TOJHOE BHYTPEHHEE OTpaKEeHHUE,
doroanekTpuueckuii 3hdext (poroaddekr), anpda- um Oera-pacnagbi
a5ep, ramMmMma-usiaydeHue saep, (pusndyeckue NPUHILMIBI CHEKTPAIbHOIO
aHayiu3a 1 paboThI Ja3epa;

ONpEJENATh HAMpPABICHUE WHIYKIIMM MarHUTHOTO MOJsi IMPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHua;

CTPOUTDH M300paKEHUE, CO3/1aBAEMOE IIOCKHM 3€pPKajioM, TOHKOM JTMH30MH,
Y PaCCUUTHIBATh €0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHUE TMOHATHS, TEOPUH U
3aKOHbl 111 aHaiM3a U OOBACHEHHS  (PU3NYECKUX MPOIIECCOB,
MPOUCXOJAIIMX B 3BE3/AaX, B 3BE3JHBIX CHUCTEMAX, B MEKIaIaKTHUYECKON
cpelie; NBUKEHUS HEOCCHBIX TEJ, BOJIOINY 3BE3 U BeeneHHoil;
IPOBOJUTh HCCJEIOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEJIMYHUH C
UCIIOIBb30BAHUEM TMPSAMBIX HW3MEPEHUH, MPU ITOM KOHCTPYHPOBAaTh
YCTAaHOBKY, (UKCUpOBaTh pe3yjbTaThl MOJYYEHHOW 3aBUCUMOCTH



bu3nyecKuX BEIMYUH B BHAE TpaQuUKOB C YIETOM aOCOTIOTHBIX
MOTPEHTHOCTE  M3MEpPEHW#, JenaTh  BBIBOABI 1O  pe3yJbTaTaM
UCCIICZIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NUECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTHMAJbHBIH METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEATOKEHHON TUIIOTE3bI: MJIaHUPOBAThH
HKCIIEPUMEHT, COOUpATh HKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAIM3UPOBATh
MONTy4eHHBbIE Pe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce MPEIJIOKEHHON
TUIIOTE3BI;

OIMCHIBATh METO/IbI MOTYYCHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coOmoaaTh mpaBuia 0e30MacHOro Tpyaa Ipy MPOBEISHUH HCCIIEIOBAHUN
B paMKax y4eOHOro OSKCHEpUMEHTa, MpPaKTUKyMa H  y4eOHO-
UCCIIeIOBATEIbCKOW M TPOEKTHOW JEATENIbHOCTH C HCIOJIb30BaHHEM
U3MEPHUTEIBHBIX YCTPONCTB U IAOOPaTOPHOr0 000PYIOBAaHUS;

pemiath pacu€THBIE 3aJaud C SBHO 33/JaHHOW M HESIBHO 3aJaHHOM
¢u3nueckoil Monenpbl0: Ha OCHOBAaHMM AaHAlM3a YCJIOBUS BBIOUpAThH
dbusznyeckue MOJENnd, OTBEYaroIIue TpeOOBaHUSAM 3aJaud, TPUMEHSTH
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTU U TMOCTYJIAThl (PU3MUECKUX TEOPUM
OpU  WCIONBb30BAHUM MAaTEMAaTUYECKUX METOJOB pEIICHUs  3ajad,
IPOBOJUTH PACYETHl HA OCHOBAHMM MMEIOIUXCS JaHHBIX, aHAJTU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJIbI PEIICHHs C YIETOM MOIYIEHHBIX
pE3yJIbTaTOB;

pelaTh KadyeCTBEHHBIE 3a/ayd, TpeOyrollue NPUMEHEHUs 3HAHUNW U3
pa3HBIX pa3eNioB Kypca (pU3MKH, a TaK)Ke MHTETpAIMK 3HAHUN U3 JPYTUX
PEIMETOB ECTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
[ENOYKY pacCyKICHHUH ¢ OMOPO Ha M3y4E€HHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKre SBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHHUS JJIs OOBSICHEHHS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOILIECCOB;

NPUBOJIUTH TPHUMEPHl BKJIAaJa POCCHMCKUX U 3apyOEKHBIX YUIEHBIX-
(¢U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIECCOB OKPYIKAIOUIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHAJIM3UPOBATh U OLIEHUBATh MOCJICACTBHSI OBITOBOM U MPOU3BOICTBEHHOM
JEATENbHOCTH YEJOBEKa, CBSI3aHHOM ¢ (U3MYECKUMHU IPOLIECCaMM, C
MO3UIIHNI KOJOrHYecKol 0€30MacHOCTH, MPEACTABICHHUHN O paliiOHAIbHOM
MPUPOJIOTIONb30BAHUM, a TAK)KE Pa3yMHOM HCHOJIb30BAaHUHU JOCTHXKEHUN



HAYKM M TEXHOJIOTUM JUIsl JalbHEHIIEro pPa3BUTHS YEIOBEYECKOIO
o0I11IeCTBA;

MPUMEHSTh Pa3IuyHbIe CIOcOObI paboThl ¢ MHpOpManuen (U3NIECKOro
COJIEpKAHUS C UCIOJb30BAHMEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPH ITOM HCIOJB30BaTh COBPEMEHHBIE WH(OPMAIMOHHBIC
TEXHOJIOTUU JJIsI TOWCKa, MEepepadOTKU U MPEabsBICHUS y4eOHOU U
HAYYHO-TIOMYJSIPHON WH(OPMAINH, CTPYKTYPUPOBAHKS ¥ HHTEPIPETAIIUN
uHopMaIM, TONYYCeHHOW W3 Pa3JIMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAJIM3UpOBaTh  MOJydyaemMyr  HUHPOpPMAIlUI0O M OIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWI, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA HUHPOpMALUK;

MPOSIBIISATD OpraHu3alUOHHbIE u MO3HABATEIIbHbIE YMEHHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHHS  HOBBIX 3HAHWUH B TIpoIllecce
BBITIOJTHEHUS TPOEKTHBIX U y4EOHO-UCCIIE0BATENbCKUX PadOT;

paboTarh B TpyHIe€ C HUCIOIHEHUEM Pa3JUYHBIX COLMAIBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYIIIbI, PAllMOHAIBHO PacpPeNesTh NeATeIbHOCTD
B HECTaHJApTHBIX CHUTYaIUsX, aJIEKBATHO OLICHUBATh BKJIAJ KaXKIIOTO W3
YYAaCTHUKOB T'PYMIIBI B PEIICHUE PACCMAaTPUBAEMON TPOOIEMBI;

MPOSIBIISATH MOTUBAIIMIO K Oyaylieil mpodeCcCHOHAIbHON JAESITEIbHOCTH 110
CHENUATLHOCTAM (U3UKO-TEXHUYECKOr0 TPOoduIs.



TEMATHNYECKOE INTAHUPOBAHUE

10 KITACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Konrpoasbnsie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero oOpa3zoBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paznen 1. HAYUHBIW METO/I IIO3HAHUSA IMTPUPO/IbI
1.1 Hayunslil MeTOA TO3HAHUS IPUPOIBI 6
Wroro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka 10 |
2.2 Jnnamuka 10
2.3 Crartuka TBEpAOro TeNa 5 1
2.4 3aKOHBI COXpAaHEHHUSI B MEXaHUKE 10 1
Uroro no pazneny 35

Pa3znen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKONW TEOPUHU 15 1
3.2 Tepmoannamuka. T eryioBble MaIIMHbBI 20 1
33 ArperaTtHbie cocTOsiHUS BemiecTBa. Da3oBbie 14 )
' HEPEXO/IbI
Uroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DJIEKTPUYECKOE TTONIE 24 1
4.2 [TocTOsHHBIN 2IEKTPUYECKUNA TOK 24 1




4.3 Toku B pa3IM4HBIX cpeax 6
Uroro no pazneny 54
Paznen 5. PUSUNUYECKH IPAKTUKYM
5.1 @u3nyecKkuil MpakKTUKYM 16 16
Hroro no pasaeny 16
Pe3zepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB u TemM udposbie
Ne n/m past Konrpoasbnsbie | IlpakTuyeckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruuTtHoe€ noJje 14
1.2 DNeKTpOMarHuTHAsT HHIYKIIHS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
2.1 Mexanundeckue KoaeOanus 10
2.2 DJEeKTpOMarHUTHBIEC KOIeOaHUs 15
23 MexaHudecKkue 1 3JIeKTPOMarHuTHbIC 10 |
BOJTHBI
2.4 Ontuka 25 1
Hroro no pasaeny 60

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocuosst CTO 5 1
Hroro no pasneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopryckysnsipHo-BOJHOBOM Jyaan3M 15

4.2 ®usnka aTomMa 5

43 ®du3rka aTOMHOTO si7[pa U 3JIEMEHTapHBIX 5
) YaCTHULL




Uroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DeMEeHTbI aCTPOHOMUU U aCTPODU3UKHI 12
Uroro no pazaemy 12
Paznen 6. PUSHUECKHUA TPAKTUKYM
6.1 DuU3NYECKUM MPAKTUKYM 16 16
Uroro no pazneny 16
Pa3znen 7. OBOBIIAIOHIEE IOBTOPEHUE
CucremaTusanus u 00001eHNE
71 MIPEIMETHOT'O COICP)KAHUSI U OTBITA 15
' JIesITeIbHOCTH, IPUOOPETEHHOTO MPU
nu3ydeHuH Kypca ¢usuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16










