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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uMke Ha YpPOBHE CpEIHEro oOmero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHUW W TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBarenbHOll mporpammsbl, npeactaBieHHbIXx B ®I'OC COO, a
TaKkke ¢ yu€roM ¢enepaibHOM pabodeil mporpaMmbl BocnuTaHusi U Konuenuuun
npenofaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTEbHBIX OPTaHU3AIMIX
Poccuiickoii ~ denmeparuu,  peaM3ylOIIMX  OCHOBHBIE  OOpa3oBaTeIbHBIC
IPOrPAMMBI.

[Iporpamma no Qusuke onpeaeiseT 00s13aTeIbHOE NPEIMETHOE COIePKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIE0BATEIbHOCTh U3YUCHUS TEM U Pa3/eiioB
y4eOHOro mpeaMera ¢ Y4ETOM MEXIIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpollecca, BO3PACTHBIX OCOOEHHOCTEM  00yYaromuxcs.
[Iporpamma mo ¢usuke Aa€T NpEACTaBICHUE O LENIX, COJEp)KaHUHU, OOLIeH
CTparerud OOydYeHUs, BOCHUTAHUS M Pa3BUTHS OOYYaIOIIUXCS CPEJCTBAMU
y4ueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3yuenne kypca (usuku yriayONEHHOTO YPOBHS TMO3BOJSET peaju30BaTh
3a/1a4u MPOPECCUOHAIBHONW OpPUEHTAIMH, HAIIPaBJICHO Ha CO3JaHUE YCIOBHM AJis
MPOSIBIICHUSI CBOMX HWHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIIbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUST 00pa3oBaHUS B
opraHuzanusx Mpo(ecCHOHATBHOTO 00pa3oBaHMsl 10 PA3TMYHBIM  (UZHKO-
TEXHUYECKUM U UWHKEHEPHBIM CIIEIIUATBLHOCTSIM.

B nporpamme mno ¢Qu3uke oOnpeAenstoTcs IJIaHUPYEMbIE pe3yJbTaThl
OCBOEHUS Kypca (PU3UKK Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHus: JUYHOCTHBIE,
METanpeIMeTHbIe, TpeIMeTHbie (Ha  yriayoméHHoMm  ypoBHe).  Hayuno-
METOJ/IOJIOTHYECKON OCHOBOM il pa3pabOTKU TpeOOBaHUN K JIMUHOCTHBIM,
METANpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaronIuxcsi, OCBOMBIINX
nporpamMmy 1o (u3MKe Ha YpOBHE cpeaHero oOmero oOpa3oBaHHsS Ha
yrayOJaEéHHOM YPOBHE, SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma no pu3uke BKIIOYAET:

IJIaHUPYEMbIE Ppe3yJbTaThl OCBOEHHA Kypca GU3NKKM Ha yriyOoJnéHHOM
YPOBHE, B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI MO rojlaM 00yUYEHUS;

coziepkaHue yueoHoro npeamera « Du3nkay mo rogam o0yyeHusl.

[Iporpamma 1o ¢u3nke HMEET TPUMEPHBIA XapakTep W MOXET ObITh
UCIOJIb30BaHa YUUTEIAMU (DU3UKHU JJIsl COCTABIECHUSI CBOMX PabOUYMX MPOrpamm.

[IporpamMma 1o ¢u3nKe HE CKOBBIBAECT TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
OPEeIOCTaBIsET BO3MOXKHOCTH JUIsl peaju3allMi  Pa3IMYHbIX METOJMYECKHX
MOJXOJ0B K TMpernojaBaHUi0 (U3HKKA Ha YIIIyOJEHHOM YPOBHE MPHU YCIOBHH
COXpaHEHUs1 003aTeNbHOM YaCTH COAePKAHUS Kypca.



®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHaX MHPUPOJIbI, BHICTyHas B
KayecTBE y4eOHOro MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHUU 00 okpyskatomeM Mupe. 11IkonbHbIN Kype PpU3HMKN — cucTeEMOOOpa3yOLIHil
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, MOCKOJIBKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB M SIBJICHWHM, HM3ydaeMbIX XUMHUEH, OHOJOTHeH,
dusnueckoit reorpadmeir w actpoHommuel. Vcmonmb3oBaHWE W aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONpEelNenwsio XapakTep U OypHOe pa3BUTHE
pPa3HOOOpPAa3HBIX TEXHOJOTMM B cdepe DHEPreTUKH, TPAaHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIYYeHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHbIMH CBOMCTBaMHU. M3yueHue
(¢U3MKK BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MuUpa o0ydaromerocsi, B (POpPMUPOBAHUE YMEHUW MPUMEHSATHh HAYUHBIN
METO/] IO3HAHUS NIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3MKH Ha ypOBHE CPEHEr0 00IIEro 00pa3oBaHus MOJIOKEH
PAI UEH, KOTOPhIE MOKHO paccMaTpyUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoesa wuenocmuocmu. B COOTBETCTBUM C HEU KypC SBIIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOMNPOCHI KJIACCUUECKOM, TaK 1 COBPEMEHHON (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBHUHM C HEW Marepuan Kypca (HU3UKH
o0beqUHEH BOKpPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
(opMupOBaHHE NPEJICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELECTBE U
noJIe.

Hoea cymanumapuszayuu. EE peanuzanuus TpearnosaracT HCHOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBSA3M pPa3BUTHUSA
¢u3ukn Cc pa3BUTHEM OOIIeCTBa, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU ITPpoOIeMaMu.

Hoea npuxnaonoii nanpagnennocmu. Kypc Gusuku yriry0i€HHOTO YpOBHS
MPEANOIaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTHYECKHX
IIPUJIOKEHUM H3Yy4YEHHBIX TEOPUM M 3aKOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
yYpOBHE OOIIMX MPEACTaBICHUN M COBPEMEHHbIE TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3konocusayuu peanusyeTcss NOCPEACTBOM BBEIEHUS HIIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHUKUM M TEXHOJOTUW, a TaKKe OOCYXICHHS
po0JieM palOHAIBHOTO MPUPOAOIIOIB30BAHUS U KOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHue cojiep:kaHusi MPorpamMmsbl Mo (U3HUKE JOHKHO ObITh MOCTPOCHO Ha
MPUHIIUIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. s gpusuku peanuzanus 3TUX
IOPUHLUIIOB 0a3upyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITEIBHOTO HKCIIEPUMEHTA KaK
IIOCTOSTHHO JIEHCTBYIOIIEro Qakropa ydeOHoro mporecca. [Ins yriyonéHHoro
YPOBHSI — 3TO CUCTEMA CAMOCTOSITEIBHOIO YYEHHYECKOIO IKCIIEPUMEHTA,



BKJIFOYAIOIIETO (POHTAIBHBIE YYCHUYECKHUE OIBITHI TPU HW3YYEHWH HOBOTO
MaTepuaia, JabopaTopHbie padOThl U padOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanuzanuu (PU3MYECKOro mpakTukyma. B  mepBom ciydae
NPaKTUKyM npoBoAuTcs aubo B koHie 10 u 11 kmaccos, nub0 mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXXIOM M3 O3TUX KiaccoB. Btopoil cmocod — 3710
UHTerpanusi paboT TpakTUKyMa B CHCTEMY JaOOpaTOPHBIX pabOT, KOTOPHIC
POBOJATCA B Mpolecce u3ydeHus: pasaena (temsl). [Ipu stom moa paboramu
PaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEIOBAHUE, KOTOPOE MPOBOJIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 00001IEHHOTO BH1a €3 MOIIAroBOi HHCTPYKIIUH.

B mporpamme mno (¢u3MKe CUCTEMA YYEHHUYECKOTO 3SKCIEPUMEHTA,
7a00paTOPHBIX padOT M MpaKTHUKyma MpeACTaBieHa €JUHBIM IepedyHeM. Brioop
TEMATUKUA JJISI ATUX BUJIOB YUYCHHUECKUX MPAKTUYECKUX PaOOT OCYIIECTBISAETCS
y4acTHHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOIS U3 OCOOEHHOCTEH MOYpPOYHOTO
IUTAHUPOBAaHUA W OCHalleHus KaOuHera ¢usuku. [Ipu 3TOoM oOecneunBaercs
OBJaJicHUE OOy4YalOlUMHUCS YMEHUSMH TMPOBOAUTHL MpPSIMbIE U KOCBEHHBIE
M3MEpEHUs, HMCCIICIOBAHUS 3aBUCUMOCTEH (DU3NUECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

Bonpioe BHHMMaHHME yAENSETCS PEHICHUI0 PACUETHBIX M KAaYECTBEHHBIX
3anay. Ilpu »ToM U1t pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCSA 3a/layd C SBHO
3aIaHHOM U HESBHO 3aJJaHHOM (DU3NYECKOU MOJENbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjieiia Kypca, Tak H
UHTErpUpys MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pa3ienioB. J[s KauecTBEHHBIX 3a7ad
NPUOPUTETOM SBJISIIOTCS 3aJaHUs Ha OOBsICHEHUE/TIpEACKa3aHUe MPOTEKaHUS
(u3NUecKUX SBJIECHUN U MPOLECCOB B OKpPYKAIOLIEH KU3HH, TpeOyrole BbIOOpa
(u3rUecKoil MOAENHU JUIsl CUTYallud TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPIOC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIICUCHHIO Y4eOHOTO IMpolecca Kypce (U3UKH YyriayOJIEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOLIEro 00pa3oBaHMs JOJKEH U3y4aTbCs B YCIOBHSIX
npeaMeTHOro kabuHera. B kabunere (U3MKKM JODKHO OBITH HEOOXOAMMOE
nabopatopHoe 00OpYJOBaHMUE ISl BBITIOJIHEHHS YKa3aHHBIX B MpOrpamMme Mo
bu3NKe YYCHHMYECKUX OTBITOB, JAOOPATOPHBIX pabOT W paboOT MpaKkTHUKyma, a
TaKXKe JIEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JlemoHCTpaninoHHOEe 00OpyaoBaHuE (opMupyeTcs B COOTBETCTBUU C
OPUHIIUIIOM MUHHUMAJIBHOM JIOCTATOYHOCTH H  OOECIEUYMBAET TMOCTaHOBKY
MEPEUYNCIICHHBIX B TporpaMMme MO0 (U3UKE KIIOUYEBBIX JEMOHCTPAIMA IS
WCCICIOBAHMSI  M3y4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHUM.

JlabopaTopHoe 000pyIOBaHHE MJIS YYEHUYECKHX MPAKTUYECKUX padboT
dbopmupyeTcss B BUJIE TEMaTHUYECKUX KOMIUIEKTOB M OOecleyuBaeTcs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKhe KOMILICKTHI
71a00paTopHOrO O00OPYAOBAHMSI JOJKHBI OBITH IOCTPOEHBI HAa KOMILIEKCHOM
UCIOJIb30BaHUU AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE LIU(PPOBBIX 1a00paTOPHUI.

OCHOBHBIMHU TENSIMU U3Y4YeHHs] (PU3MKH B OOIIEM 0Opa30BaHUU SIBISIOTCS:

(dopMupoBaHrE WHTEpECa U CTPEMJICHUS O0yUYaIOIUXCsl K HAyYHOMY
U3YYEHUIO TOPUPOABI, Ppa3BUTUE MX HMHTEIUIEKTYalbHBIX M  TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJAE MO3HaHWUA M (HOPMUPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSAM;

(opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KAK pe3yjbTaTa MU3yUYEHHsS OCHOB
CTpPOEHHUA MAaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

(dopMupoBaHre YMEHUI OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (DHU3UUECKUX
3HAHWMI U HAYYHBIX JOKa3aTEIbCTB;

(opMHpOBaHHE TMPEACTABICHUA O pOAM (PU3MKU I Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUIL;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cdepax  Oyayuien
npo(eCCUOHATBHON  JESATENBHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKA K
JaJibHeNIIeMy OOyU€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTikeHre 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOMUX 3a/1ady B
npo1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CpeIHEro o01ero oopa3oBaHus:

NpUOOpETeHNE CUCTEMbI 3HaHUN 00 00ImMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpHsX,  BKJIIOYas  MEXaHUKY,  MOJEKYJISIpHYI0  (U3HKY,
AJIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

(opMHpOBaHKE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUSA AJI1 OOBICHEHHUS
(u3NUecKuX SBICHUN B MPUPOJE U U1l NPUHATUS MPAKTHUECKUX pEUIeHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIOCOOOB pEIICHHUS pPA3IUYHBIX 33Jad C SBHO 3a/aHHOM
¢usznyeckoil MoOJENbIO, 3a/ay, MOAPa3yMEBAIOLUIMX CAMOCTOSITENIbHOE CO3JaHHE
du3nueckoil MOJENM, aJleKBaTHOM YCIOBUSM 3aJaud, B TOM 4YHUCIE 3a7ad
UHKEHEPHOI'O XapaKkTepa;

NOHMMaHWE (U3MYECKUX OCHOB M NPHUHILHUIIOB JEUCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYKAIOIILYIO CPENLY;

OBJIAJICHHE METOJIaMUd CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS W TPOBEICHUS
(¢u3nyecKkux OSKCIEPUMEHTOB, aHajdu3a U HUHTepIpeTauud HH)OpMaLUH,
ONpeaeeHUs] JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

CO3[JaHHE YCJIOBUU JUISl PA3BUTUS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOU JEATEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM mpodhecCHOHATHHOM ACSTENBHOCTH, CBI3AHHON
¢ (hU3UKOI.

B cootBerctBun ¢ tpedoBaHusamMu PI'OC COO yrnyOn€HHBIM ypOBEHb
n3ydeHuss ydeOHoro mpenMera «Ddu3uka» HA YpPOBHE CpPEIHETO OOIIETOo
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIUMHUCS, TUIAHUPYIOIIUMHU MPOJIOJKEHHE
00pa3oBaHus MO CHENUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOPUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanust orBoauTcst 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B HE/IEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢u3MKe NEpeuyeHb JTa0OpaTOPHBIX U
PAKTUYECKUX paldOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOD
MPOBEACHHUS JabOpaTOPHBIX pabdOT M OMBITOB C YYETOM WHIWBUIYATBHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. Hay4yHblid MeTOJ MO3HAHUS MPUPOABI.

®duzuka — pyHIaMeHTallbHas HayKa o npupojae. HaydHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCJIEIOBAHUS (PU3UUYECKUX SIBJICHUU.

DOKCnepuMEeHT U Teopus B Ipoliecce Mo3HaHus npuponabl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (U3UYECKUX BEIUYMH (aHAJIOroBble U ILHUGPPOBHIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHuit  Qusnyeckux BeauMuuH  (aOCONOTHAsT U
OTHOCHTEIIbHAS).

MopenupoBanue (pU3NYECKUX SIBICHUM U MPOIECCOB (MaTepuaibHas TOYKA,
aOCONIOTHO TBEPJOE TENO, HJealbHasi >KUIKOCTb, WJICATBHBIM Ta3, TOYECUHBIN
3apsan). ['unoresa. @usznueckuii 3aK0H, TPaHUIIBI €ro NpuMeHuMocTu. dusnyeckas
TEOPHs.

Pons m mecto Qu3NKuM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B MPAKTUYECKOU JIESITEIHLHOCTH JIFOCH.

Yuenuueckuit s3xcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepenue cuibl TOKa W HaNpsDKEHUS B IEMHM TOCTOSIHHOTO TOKa IpHU
MTOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU(poBOH s1aboparopueil no ¢usuke. IIpumepsl n3MepeHus
(bU3UYECKUX BEJIMUMH MPU MTOMOITU KOMITbIOTEPHBIX JaTUUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHHS.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a1a41 MEXaHHUKHU.

Paanyc-BekTop MarepuanbHOM TOYKH, €ro MPOEKUWH Ha OCH CHCTEMBI
KOOpJIHHAT. TpaeKTopusi.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOpPOCTh) H
YCKOPEHHE MATepUAIbHOM TOYKH, UX MPOEKIMH HAa OCU CHCTEMBI KOOpJUHAT.
CrnoxeHue nepeMenieHui u CI0KeHue CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHHE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEepUaIbHOM TOYKU OT BPEMEHHU U HX
rpauKu.

CBoOonHOe maneHue. YckopeHue cBOOOAHOro mnajeHus. JIBukeHue Tena,
OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHHU U UX TPaPUKHU.



KpuBonunennoe  nBwxkeHue. [IBrkeHue  MaTepuaibHOM  TOYKM IO
OKPYXXKHOCTH. YTJoBas W JIMHEWHas ckopocTh. llepron u vacrora oOparieHus.
[lenTpocTpeMurensHoe (HOpMalbHOE), KacaTeabHOE (TaHTCHIIMAIBHOE) U TOJIHOE
YCKOPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIHIOMETP,
JNBI)KCHUE CHApSANIOB, LIEMHBIC, IIeCTepEHYAThie U PEMEHHBIE Teperayu,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenbs cucTeMbl OTCUETA, WILTIOCTPALMS KHHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl HcclieIOBaHUs ABUKCHUM.

Nnmoctpanys npeneabHoro nepexoaa i U3MEPEHNE MITrHOBEHHON CKOPOCTH.

[IpeoOpazoBaHue TBUKEHUMN C UCTIOJIH30BAHUEM MEXAHU3MOB.

[Tamenue Ten B BO3AyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxkeHus: Tena, OpOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPHA30HTANIBHO.

Hanpasnenue ckopocTu npu JBUKEHUH 110 OKPY>KHOCTH.

[IpeobpazoBanue yriaioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue TyTell, TPAeKTOPHUM, CKOPOCTEN ABUIKEHHUS OJHOTO U TOTO XK€
TeJa B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

N3ydeHne HEPaBHOMEPHOTO JABUKEHHUS C LEIbIO ONpPEAEICHUS MTHOBEHHOU
CKOPOCTH.

N3MepeHne yckopeHus Mpu NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
110 HAKJIOHHOM ITIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH TYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKCHUU.

N3mepenue YCKOPEHUS CBOOOJIHOTO MmajacHus (pexoMeHI0BaHO
HCIIOJIb30BaHKEe UG POBOI TabopaTOpHm ).

N3yuenne pABWKEHUS Teila, OpOIIEHHOro Tropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O MPSIMON MPOMOPIIMOHATBHON 3aBUCUMOCTH MEXAY JaJlbHOCTBIO
IIOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TENA.

N3ydenne IBMKEHUS Tela IO OKPYKHOCTH C ITOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH Teproaa OOpareHus: KOHUYECKOTO MasiTHUKA
OT €T0 IIapaMeTpOB.

Tema 2. lunamuxa.



IlepBoiii 3akoH Hrprotona. HMuepnumaneHble cucremsl orcuéra. [IpuHumn
oTHocuTenbHOCTH ["anmuies. HeunepuuanabHbie cUCTEMBbI OTcuéra (OmpenesieHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cui.

Bropoi 3axkoH HeroTOHA 1111 MaTepranbHON TOUKHU.

Tpernii 3ak0oH Hpr0TOHA [1U11 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUs. OKBHBAJECHTHOCTh TIPABUTAMOHHON H
WHEPTHON MaccCBhl.

Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHUSI CBOOOJHOTO MAJE€HUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT TeorpaduyecKor IMHPOTHL. JIBUMKEHHE
HEOECHBIX TeJl U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tenma, aBmxkymerocs c
YCKOPEHUEM.

Cuna tpenms. Cyxoe tpeHue. Cuiia TpEHUs CKOJIBXKEHUS W CHIIA TPEHUS
nokos. Koaddunuent tpenus. Cuna CONpPOTUBICHUS MPU JBUXEHUU Tella B
KUJIKOCTH WIIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKCHUS.

Hasnenue. ['mapocrarnueckoe nasieHue. Cuna Apxumena.

TexHH4ecKkne YCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLIECCHl: MOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu.

HaOnronenue nBHKEHUS TNl B MHEPLUHUAIBHBIX U HEMHEPIUATBHBIX CUCTEMaX
OTCYETA.

[IprHIMI OTHOCUTEIBHOCTH.

Kauenne aByxX NMIMHAPOB WM IIAPOB Pa3HOM MACChI C OAUHAKOBBIM
YCKOPEHHEM OTHOCHUTEIBHO HEMHEPUMAIBHON CHUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOACHUCTBYIOIIEH  MOPWIOKEHHBIX K TeIy CUI C
MIPOU3BEAECHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLUUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIONIUX B PE3YJIbTAaTE B3aUMOICUCTBUS TE.

HN3mepenune macc o B3aMMO/I€MCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U TAJCHUH.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKyM.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMIKEHUH OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3ABUCUMOCTH BPEMEHH JIBHXKEHMsI Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 3aJJaHHOE PACCTOSTHUE OT €ro MAcCChlI.



HccenenoBanne 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE H
pPE3UHOBOM 00paslie, OT ux AepopMarum.

N3ydenune NBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTBIO, IEPEKUHYTON YEPE3
JErKUM OJIOK.

N3mepenue ko3¢ duureHTa TpeHusl M0 BEIUYHMHE YIVIOBOTO Kod(duuneHTa
3aBUCHUMOCTHU Frp(N).

HccnenoBanue OBUXKEHUS OpyCKa IO HAKJIOHHOM MJIOCKOCTH C NEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

N3yuenue nBukeHNs rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAoe Teno. IlocTymarenbHoe M BpallaTelbHOE ABUKEHUE
TBEpIOro Tena. MOMEHT CHibl OTHOCHUTEINBHO OCH BpaumieHus. llnedo cuobl.
CrioxeHune cuil, MPUIIOKEHHBIX K TBEpIOMY Teny. LlenTp TsokecTu Tena.

Y ciioBust paBHOBECHS TBEPIOTO TeA.

YcroitunBoe, HEyCTONYMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHuyeckue yCTpOHWCTBA U TEXHOJIOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOMTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKIUU.

Jemoncmpayuu.

Y cioBusi paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

HUccnegoBanne yciaoBHil paBHOBECHS TBEPAOTO TeEla, HMMEIOIIETO OCh
BpALLCHHUS.

KoHcTpyrnpoBaHue KpOHIITEMHOB U PACYET CUJT YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TEJA, UMEIOLIETO IIJIOMIAb ONOPBI.

Tema 4. 3aKkonvl coxpanenus 6 MexaHuke.

NmMnyneec MaTepranbHON TOUKHM, CHCTEMBI MAaTEPUANIBHBIX ToOUeK. LlenTp macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUU LIEHTPa Macc.

NMnysnibe critbl 1 N3MEHEHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE 1BHXKEHHE.

MomMeHT umItyiibca MaTepUAIbHOM TOUYKH. [IpecraBieHne o cCoXxpaHeHUH
MOMEHTA UMITYJIbCA B [IEHTPAJIBHBIX MOJISIX.

PaboTa cunbpl Ha MaJloM M Ha KOHEYHOM nepemernienuu. ['paduueckoe
npecTaBieHue paboThl CUITBI.

MOUIIHOCTB CUIIBL.

Kunernyeckass sHeprusi MarepuaslbHON TOuYkH. Teopema 00 M3MEHEHHH
KMHETHYECKOW YHEPTUU MAaTepUaAIbHOU TOYKHU.



[loreHnManbHBlE W HENOTEHUHMAIbHBbIE CWibl. [loTeHIManbHas >SHeprus.
[ToTennmanbHas >Heprusi ynpyro nepopMupoBaHHOU NpykuHbl. [loTeHnnanbHas
SHEprusl Tejaa B OJHOPOJHOM TIpaBUTALMOHHOM mnoJie. [loTeHunmanbHas >HEprUs
TeJa B TPABUTALIMOHHOM TI0JI€ OJIHOPOJHOTO Iapa (BHYTpH U BHE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAs] CKOPOCT.

CBsi3pb paOOThl HENOTEHLMAIBHBIX CHUJ C HM3MEHEHHEM MEXaHWYECKON
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHH.

Yrpyrue u HeyIpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHynd 17 WICAUIBHOM >KUJIKOCTH KaK CIIEJICTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOMN YHEPTUH.

TexHu4yeckre yCcTpoWCTBa M TEXHOJOTMYECKHUE ITPOLIECCH: JBUKECHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, TUPOCKOI, (UIYpHOE KaTaHUE Ha
KOHbBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

W3mepeHnne MOLTHOCTHU CUJIBL.

W3MeHeHre 3Hepruy Teja Ipyu COBEPLICHUH PabOThl.

B3anmHbie npeBpalieHnsi KHHETUYECKON U TOTEHIMAIIBHOM YHEPTUN TTPU
JNEUCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH MPU CBOOOJHOM MaJACHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, npaKmuKym.

N3mepenne nmmyiibea Tena o TOpMO3HOMY ITYTH.

W3mepenue cuibl TSITM, CKOPOCTU MOJENH 3JIEKTPOMOOUIIS M MOIIHOCTH
CHUJIBI TATH.

CpaBHEeHrE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICUCTBUU.

N3mepeHne KHHETUYECKOM YJHEPTUM TeEJIA 110 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHUS MOTEHLUAIBHONW YHEPTUH MPYXKUHBI C paOOTOM CHITBI
TPEHMUS.

Omnpenenenne padbOThl CUJIBl TPEHUS MPHU ABMKEHUU Tela MO HAKIOHHON
IIJIOCKOCTH.

Pa3nen 3. Mogiekyasipaasi pu3uka U TEpMOJIMHAMUKA.

Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUYECKOU meopUll.

OcCHOBHBIE TOJIOKEHUSI MOJIEKYJIsipHO-KHuHeTndecko Tteopun (MKT), wnx
ombITHOE oOOocHOBaHue. Jluddysus. bpoyHOBckoe ABMXKEHHE. XapakTep
INBW)KEHUS WM B3aWMOJICHCTBUS YAaCTUL BewlecTBa. MoOAENM CTPOEHUs Ta30B,
KUAKOCTEH W TBEPHABIX TEN M OOBSICHEHHE CBOWCTB BEIECTBA Ha OCHOBE ATHUX



Mozened. Macca u pazMepel MoJekyna (aromoB). KosmuecTBo BemiecTsa.
[TocrostHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenus. Illkana
temneparyp Llenbcus.

Mogenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasa JIBUKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. AOconoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akoH [lanbrona. M3ompoiiecch B
UJeaJTbHOM Tra3e C IIOCTOSIHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
Ipe/ICTaBlIEHHE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBICHUEM M  CpPEAHEH  KUHETUYECKOW HSHeprueu
MOCTYNATEIBLHOIO TEIJIOBOTO JABMXKEHMSI MOJIEKYJ HACaIbHOTO Ta3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICATHHOTO Ta3a).

CBs13b a0COJIIOTHOM TEMIIEPATYPhl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEIHEH
KHHETUYECKOW SHEPrUuei MOCTYyNaTEIbHOIO TEMIOBOTO IBUKEHUS €€ YACTHIL.

TexHu4yeckre yCTpOCTBA W TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
OapoMeTp, MOJyYeHNEe HaHOMaTEPHUAJIOB.

Jlemoncmpayuu.

Mogenu 1BU>KEHUS YaCTHUIl BEILIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuceio peaabHOro OpOyHOBCKOTO JBUKEHUS.

Huddy3ust :KUIKOCTEN.

Mopens onbita LlTepHa.

[IpuTskeHnEe MONEKYI.

Mogenu KpucTaluIn4eCKUX PEeETOK.

HaGnronenue u ucciaenoBaHue n30MpoLeCCOB.

Yuenuueckuit sxcnepumenm, navopamopuvie pabomaot, nPaKmuKym.

Uccnenoanne mpolriecca YCTAaHOBJICHUSI TEIUIOBOTO PAaBHOBECHS IpU
TeII000MEeHE MEXKTy TOpsiUeit U XOJIOTHOM BOOM.

N3ydenne H30TEPMUYECKOrO Tporecca (PEeKOMEHJAOBAHO HCMOJIb30BAHUE
1udpoBoii 1abopaTopun).

N3ydyeHne n30XopHOTO Mporecca.

N3yuenue nzobapHoro nporecca.

[IpoBepka ypaBHEHUS COCTOSIHHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmoannamuueckass (T/]) cuctema. 3amaHve BHEIIHUX YCIOBUH st
TEPMOAMHAMHUYECKON CUCTEMBI. BHellIHNE 1 BHYTpeHHHE nmapaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CUCTEMBbl KaK CPEAHUE 3HAYECHHS BEJIUYUH, OIHCHIBAIOLINX
€€ COCTOsIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepmoauHamuku. (CaMONpoHM3BOIbHAS — peJlaKcalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.

Mopenp Ha€anpHOrO raza B TEPMOJMHAMHKE — CHCTEMa YPaBHEHHMA:
ypaBHeHue MenneneeBa—Knaneipona u BbIpaXE€HHE [JI1 BHYTPEHHEHW JHEPIUHU.
VY¢a0BUS IPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLEHTPALMs YacTHUll, BBICOKHE
TeMIiepaTypbl. BelpaxkeHue Ui BHyTPEHHEH SHEPTUN OAHOATOMHOIO HACAIBHOIO
rasa.

KBazucrarnueckue U HECTaTUYECKUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKeE. Beranciaenne padoThl 1o rpaduxy
npouecca Ha pV-nuarpamme.

Teruonepenaya  kak  cnoco0 — W3MEHEHUsT  BHYTPEHHEHW  3HEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KonBekuws,
TEIIONPOBOJIHOCTD, U3JIyUYCHHE.

KomnyectBo Ttemiorel. Temno€MKOCTh Tena. YaenbHas W MOJISIpHAs
TEIUIOEMKOCTH BELIECTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOPaHUs
ToruiBa. Pacu€r kommuecTBa TEIJIOTHI mnpu Teruionepenade. llonstue 00
aauabaTHOM IIpoIiecce.

IlepBblii 3aKkOH TEepMOAMHAMUKU. BHyTpenHss osHeprusa. KommuectBo
TEIJIOTBI W paboTa Kak  MEpbl  W3MEHEHUsI  BHYTPEHHEH  SHEpPIruu
TEPMOINHAMHYECKOU CHCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA U1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOJUT
eIMHCTBEHHAas ajinabara. AOCOJIIOTHAs TeMIeparypa.

BTtopoii 3akOH TEpMOAMHAMMKHA JUIsI HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOJKHO IIepeaTh TEIIOTY OT O0jee XO0IOAHOIo Tea K 0ojiee HarpeTomy 0e3
komreHcanuu (Knaysuyc). HeoGpatumMocTs NpupOIHBIX TPOILIECCOB.

[TpuHnmmb! nevcTBrs TemoBbix MamuH. KITI.

Makcumansnoe 3HaueHue KIIJI. [{ukn KapHo.

DKOJIOTUUECKHE aCMeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemoBoe
3arpsi3HEHHE OKPYKaroIIeil Cpeibl.

TexHuueckrue yCTpONCTBA M TEXHOJOTHYECKUE TMPOIECCHl: XOJIOIUIbHUK,
KOHJUIIMOHEp, AW3EIbHBIM W KapOIOpaTOpHBIM JBUraTeiau, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHHU3KHUX TEMIEPATyp, YTHIM3aLHs «TEIJIOBBIX» OTXOIOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HAcOCa, YTUIIM3AIUs OMOOPTraHNYECKOTrO TOILTUBA IS
BBIPAOOTKHU «TETUIOBON» U 3JIEKTPOIHEPIHH.

Jemoncmpayuu.

H3meHeHue TeMnepaTypbl Ipu aquadaTuyecKoM pacIiipeHHH.

Bo3nymnoe orauso.

CpaBHEHHE yAEIIBbHBIX TEIMJIOEMKOCTEN BEILIECTB.



CnocoObl U3MEHEHNS] BHYTPEHHEW SHEPTUU.

HccnenoBanue anuabaTHOTO Tpoliecca.

KomnbroTepHbie MOJIEIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3mepenne yaenpHON TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpouecca.

N3ydenune B3aMMOCBSI3U SHEPIUU MEKMOJEKYJSIPHOTO B3aWMOJICUCTBUS U
TeMIepaTypbl KUTIEHUS KUJIKOCTE.

Tema 3. Aepezammuvie cocmoanusn eeujecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u KoHAeHcalus. Vcnapenwe u kumneHue. Y enpHas
TEIJI0Ta MapooOpa3oOBaHUsI.

HacelllieHHbIE W HEHACHINIEHHbIE mnapbl. KauecTBeHHas 3aBHUCHMOCTh
IJIOTHOCTH M JAaBJICHUSI HACBHIIIEHHOTO TMapa OT TeMIIepaTyphl, UX HE3aBUCHUMOCTh
OT 00BbEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIEpaTypbl KUTICHUSI OT JTaBJICHUS
B KUJKOCTH.

BnaxxnocTs Bo3ayxa. AOGCOIIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KkpuctauioB. [lnaBneHue w Kpuctamiuzanus. YaejbHas TEIJIOTa IUIABJICHUS.
CyO6numarusi.

Jedbopmanmu TBEpOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux aepopmarnuii.

TermnoBoe pacmupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipeHnre. AHTapMOHU3M TEIIOBBIX KOJIEOAHUIM YaCTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PaCUIMPEHHUs Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpazoBanue 3HEeprun B PazoBbIX MEPEX0IaxX.

YpaBHEeHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HaTsHKeHHE. KO3 GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumnspasie spnenus. J[apiaenue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlarumaca.

TexHuyeckre yCTpPOWCTBA U  TEXHOJOTMYECKHE IMPOILIECCHI:  KUIKHE
KpHUCTaJLIbl, COBPEMEHHbBIE MaTePHUAaIbI.

Jemoncmpayuu.

TeruioBoe paciupeHue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue. Kunenue npu nOHUKEHHOM JTaBJICHUH.

N3MmepeHne cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OnbITHI ¢ MBUTBHBIMU TUIEHKAMM.

CmaunBaHue.



Kanunnsipasie aBieHusl.

Mopenu HEeHbIOTOHOBCKOM JKHJIKOCTH.

CnocoObl U3MEpEeHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U MIIABIEHUS KPUCTAINIMYECKOTO BEMIECTBA.

Buasr nepopmarnmii.

Habmronenue mansix aedopmariui.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3ydenune 3aKkOHOMEPHOCTEN UCTTAPEHHUS] JKUIKOCTEN.

N3MepeHne yaenpHON TEMIOThI IUIABJICHUS JIbA.

N3ydenune CBOMCTB HACHIIIEHHBIX ITAPOB.

N3mepenne aOCOMIOTHON BIAXXHOCTU BO3/lyXa U OIEHKA MAacChl MapoOB B
ITOMEILICHHH.

N3mepenne kordpuieHTa moBepXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCHMOCTH  JaeopManuyd  pe3UHOBOro oOpasuma  oT
MPUJIOKEHHOW K HEMY CHUJIBL.

Paznen 4. JiieKTpoaAMHAMMKA.

Tema 1. Dnekmpuueckoe noJe.

OnekTpu3anms Ten U €€ MpOSBICHUA. OJEKTpUUECKWd 3apsa. [Ba Buna
ANEKTpUYECKUX 3apsAnoB. [IpOBOJHWKHM, AWANEKTPUKU U MOIYNPOBOJHUKHU.
DJIeMEHTapHbIM AJIEKTPUUECKUN 3apsAl. 3aKOH COXPAHEHHS JIIEKTPUYECKOTO
3apsaa.

B3aunmoneiictBue 3apsanoB. Todeunsie 3apsabl. 3akoH KynoHa.

Onextpuyeckoe nojue. Ero nqeiicTerue Ha 3J€KTPUYECKUE 3aPsIbI.

Hampsoxk€anocts  anextpudeckoro  mosst.  [IpoOubrit  3apsin.  Jlunuwm
HANpPsLKEHHOCTH AJIEKTPUYECKOro 1mojst. OMHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHUHABHOCTD AJIEKTPOCTATUYECKOTO TOJSA. Pa3HOCTh NMOTEHLMATIOB U
HanpspkeHue. [loTeHuuanbHass >HEprusi 3apsja B SJIEKTPOCTATUYECKOM IOJIE.
[ToreHuman snekTpocTaTudeckoro noiist. CBs3b HANPSKEHHOCTH MOJIA U PA3HOCTU
NOTEHLIMAJIOB JIJISl AJIEKTPOCTATUYECKOrOo TMojs (Kak OJHOPOJHOTO, Tak H
HEOJHOPOHOTO).

[IpuHUMI CynIEPNO3UIINY SAEKTPUUECKUX HOJIEH.

[Tone toueunoro 3apsiga. Ilome paBHOMepHO 3apsikeHHOUW cdepsl. [lome
PaBHOMEPHO 3apspKEHHOTO Mo 00bémy mmapa. [lome paBHOMEpPHO 3apsKEHHOMN
OCCKOHEYHOW TUIOCKOCTH. KapTuHBI NWHUNA HAmpsHKEHHOCTH OTUX TMOJNEH U
SKBUMNOTEHIHATBHBIX TOBEPXHOCTEM.

IIpoBOAHMKH B DJIEKTPOCTATUYECKOM TIOJIE. Y CIIOBUE PABHOBECHS 3aPsII0B.

JIMpAEeKTpUKHU B DJIEKTPOCTATUYECKOM ToJIe. Jusnextpruueckas
ITPOHUIIAEMOCTh BELIECTBA.



Konpencarop. DIeKTpOEMKOCTh KOHJIEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coequHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe coenMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHJIEHCaTopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHuyeckre yCTpoMCTBa M TEXHOJOTHYECKHE IMPOLECCHI: IEKTPOCKOIL,
AIEKTPOMETpP, DJEKTpOCTaTHYECKash 3alluTa, 3a3eMJICHHE DIEKTPOIpUOOpOB,
KOHJIeHcaTophbl, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO ¥ IPUHLIMI AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TI0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX TIIACTHH.

Mogensb anekTpoctatuueckoro reaeparopa (Bau ae I'paada).

[IpOBOJHUKH B 3JEKTPUUECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOoNCTBO U AEUCTBUE KOHAEHCATOPA MOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTBh JJIEKTPOEMKOCTH IIIOCKOIO KOHAEHCAaTopa OT IUIOLIAan
IJTACTUH, PACCTOSHUS MEXY HUMH U JTUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHJIEHCATOPa.

3apsiaKa U pas3psiKa KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopusie padomal, nPAKMUKyM.

OneHKa cui B3auMOJICUCTBHS 3apSKEHHBIX TET.

Hab6nronenue npeBpaiiieHus SHEPTUH 3apsKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
W3JIy4Y€HUS CBETONO/IA.

N3ydeHne npoTekanusi TOKa B LEMH, COJIEPKAIICH KOHJIEHCATOP.

Pacnpenenenne Pa3HOCTH NIOTEHIIUAJIOB (HampsHKEeHUS ) pu
MOCJIEI0BATEILHOM COEAMHEHUN KOHAEHCATOPOB.

HccnenoBanue pa3psana KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmosannwlit InekmpuyecKuii mox.

Cwuna Toka. [IocTOSIHHBIN TOK.

VYcIiloBUSL CyLIECTBOBAHHUS MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McToOuHMKM
toka. Hanpsikenune U u 3/1C £ .

3akoH OMa Ji71sl y4acTKa LETH.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCHUMOCTh COIPOTHUBIICHUS
OJHOPOJHOTO MNPOBOAHMKA OT €ro JUIMHBI WU IUIOLIAAXA IIONEPEYHOrO CEYECHHS.
VY 1ebHOE CONMPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, MapaIEIbHOE, CMEIIAHHOE COEAUHEHUE NPOBOJHUKOB.
Pacuér pa3BeTBn€HHBIX dnekTpuueckux meneil. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxxoyns—JIenna.

MOUTHOCTh 3JIEKTPUYECKOTO TOKa. TemioBasi MOIIHOCTb, BbleligemMasi Ha
pe3ucrope.

OJIC u BHyTpeHHEE CONPOTHUBJICHHUE MCTOYHHMKA TOKa. 3akoH Oma s
MOJMHOW (3aMKHYTOM) SJIGKTPUYECKOM 1enu. MOIIHOCTh HUCTOYHUKA TOKa.
KopoTtkoe 3aMbikanue.

KonpencaTtop B 1ienu mOCTOSHHOTO TOKA.

TexHuyeckre yCTpPOMCTBA W TEXHOJOTHYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CYETUMK FICKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3MepeHune cuitbl TOKa U HapsHKEHUS.

Hccnenoanne 3aBUCUMOCTH CHIIBI TOKA OT HANPSKEHUS JJIsl PE3UCTOPA,
JIaMITbl HaKaJIMBaHUS U CBETOJMO/A.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TTONIEPEYHOTO CEYEHHUs M MaTepuaa.

Hccnenoanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBJIEHUS MPU ITOCTOSTHHOM
HaIpsHKCHUH.

[Ipsamoe nzmepenne D/]C. KopoTkoe 3aMbIKaHUE TAIBBAHUYECKOTO dJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0sbI coemuHeHUs1 UICTOYHUKOB Toka, DJIC OGaTapeii.

UccnenoBanue pa3HOCTH MOTEHIMAIOB MEXTY MOTOCAMU UCTOYHUKA TOKa
OT CWJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

HccnegoBaHne CMENMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOTro CONPOTUBIICHUS POBOHUKOB.

UccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HAINpPSOKEHUS Uil JIaMIIbI
HaKaJIMBaHMUS.

YBenuuenue npeaesia u3MepeHust amnepMerpa (BoJabTMETpa).

N3mepenune DJIC 1 BHyTPEHHETO CONPOTUBIIEHUS] HCTOUYHHUKA TOKA.

Uccnenosanne 3aBucumoctu IJIC raibBaHUUECKOTO 3JIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMBbIKaHUH.

UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXTY MOTIOCAMH UCTOYHUKA TOKA
OT CHJIBI TOKA B IIEIIH.

Uccnenoanne 3aBUCUMOCTH MOJIE3HON MOIIHOCTHA UCTOYHHKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku 6 paznruunvlx cpeoax.

DJIeKTpUYECKasi MPOBOAUMOCTh  PA3JUYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTbH COIPOTUBIICHHUS METAJUIOB OT
Temrneparypbl. CBEPXIPOBOAUMOCTb.



DneKkTpuYecKuid TOK B Bakyyme. CBONCTBA AEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CoOcTBEeHHas W TIpUMECHass  MPOBOJUMOCTH
noJTynmpoBoIHUKOB. CBolicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUA TOK B DJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMALIMS.
OnekTponus. 3akoHbl Dapajes I AIEKTPOIN3a.

DneKTpudeckuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTENbHBIN
paspsa. PaznmuuHbie TUIIBI caMOCTOSATENBHOTO paspsaa. Monnus. [Lnasma.

TexHuyeckre yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsiaHble
JaMIbl, 3JIEKTPOHHO-ITy4eBas TpyOKa, MOIYMPOBOJIHUKOBBIE NPUOOPHI: OO,
TpaH3UCTOp, (QOTOAMON, CBETOAMOJ, TalbBaHUKA, padUHUpPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMS, dJIEKTPOHHAS! MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBUCHUMOCTB COITPOTUBIICHUSI METAJIJIIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB JIEKTPOIUTOB.

3aKkoHbl n1ekTpoausa Papanes.

NckpoBoit pa3psa U MPOBOAMMOCTD BO3AYyXa.

CpaBHEHHE TPOBOJIMMOCTH METAILJIOB U TTOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOJUMOCTD THOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmMuKym.

Habnronenue snexkrpousza.

N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnegoBanne  3aBUCHUMOCTM  CONPOTHUBJIEHUS  TEPMOPE3UCTOpA  OT
TEeMIIepaTyphl.

CusiTHE BOJNIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3n4ecKUuil IPAaKTUKYM.

Crioco0b1 n3MepeHust (U3MUECKUX BEJIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U LIUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAATUUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIHYMH.
OueHka rpaHull MOrPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX M3MEPEHHM, HCCICAOBAHUN  3aBUCUMOCTEUN
bu3nUecKknX BEIMYHMH, TPOBEPKA NPEIJIOKECHHBIX THMOTE3 (BBIOOp u3 pador,
OMHMCAHHBIX B  TEMAaTUYECKUX  pazlerax «YUEHHYECKHH  HKCIEPUMEHT,
Ja00paTopHbIe PabOTHI, TPAKTUKYM) ).

MeknpeaMeTHbIE CBA3U.

WNzyuenne kypca ¢usuku yrayonéunHoro ypoBHa B 10  kmacce
OCYUIIECTBIISIETCSL ¢ YUETOM COJIEPIKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMUU, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnoie nonamus, C6A3aHHbIE C UIYUEHUEM MEMO008 HAYYHO20
no3HaHuA: SBIICHUE, HAYYHbIH (aKT, runoresa, Gpuznueckas BeJIMUYMHA, 3aKOH,



Teopusi, HaONIOJICHHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, W3MEpPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTopusl.

Mamemamuka: peuieHue CUCTEMbl YypaBHeHHH. JlunelHas QyHKIuA,
napaboiia, rurepobona, ux rpaQuKyd U CBOWCTBA. TpUroHOMETpUYECKUEe (QYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
BekTops! 1 X IPOEKLUU Ha OCU KOOPAMUHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABWXKEHUE B XKUBOH mpupoze, nupdysus, ocmoc,
TEII00OMEH JKMBBIX OpPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpesbl,
yTUIU3alusg OHOOPraHWYEeCKOro TOIUIMBA [UIsl BBIPAOOTKH  «TEIUIOBOW» U
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSKEHUE U KalWUISIPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE ATOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIPHAs Macca, IOJIy4eHHE HaHOMAaTepUaJIOB, TEILIOBBIE
CBOMCTBA TBEPABIX TEI, KUIAKOCTEH U ra3oB, KUIKUE KPUCTAIUIbI, JIEKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHS.

TI'eozpaghus: BnaxHOCTBb BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKCHUN C MCIOJIb30BAaHUEM MEXAaHU3MOB,
y4€T CyYXOro MW JKHJAKOTO TPEHUA B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIHMH
(KpOHILTENH, pemeéTyaTrble KOHCTPYKLUUH), UCIOIb30BAHUE 3aKOHOB COXPaHEHUs
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOM XOJOIMIBHUK, KOHIULMOHEP, TEXHOJIOTUU
MOJIyYeHUS! COBPEMEHHBIX MAaTE€pUajoB, B TOM YHUCJIE€ HAHOMATEpPUAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE DIIEKTPOIPUOOpOB,
ra3opa3psAHbIE JaMIIbl, TOJIYIPOBOIHUKOBBIE TPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaAaMHUKAa.

Tema 4. Macnumnmnoe none.

B3auMogelicTBUE TMOCTOSIHHBIX MAarHUTOB W IPOBOJHUKOB C TOKOM.
MarautHoe mnose. Bektop MarHuTHOW wWHAYKUMU. [IpuHIUN cynepno3uiuu
MAarHUTHBIX MOJIEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJsie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro BuTKa). OnbIT Jpcrena.

Cuna AmMmnepa, €€ HarpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBI€HUE U MOYJb. JIBH>KEHNE 3apsHKEHHOM YaCTHUILBI
B OJIHOPOJIHOM MarHUTHOM moJje. Pabora cuist Jlopena.

MaruutHoe none B Beniectse. PeppoMarHeTUKH, Mapa- U TUaMarHeTUKH.



TexHuueckue YCTPOfICTBa H TCXHOJOIMYCCKHC IIPOLCCChI: TIPUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHuTOB, TECTEP-MYJIbTUMETP,
AIEKTPOJBUTATEND SIKOOHU, YCKOPUTETHN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptyna nmHMM  MHAYKOMM ~ MardHATHOIO — IIOJIS  IIOJIOCOBOTO U
MOJKOBOOOPA3HOI0 MOCTOSIHHBIX MAarHUTOB.

KapTtrHa nHMI MarHMTHOM MHIYKIMH TOJISL IJTMHHOTO NPSIMOTO TPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJAHUKA, KATYIIKU C TOKOM.

B3anmoneiictBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuibl JIopeHia Ha HOHBI JJIEKTPOJIUTA.

HaGnronenue nB>xeHus mydyKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMn NENUCTBUS 3JIEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISL TOCTOSTHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB eppOMarHETHKOB.

HccnenoBanue AeCTBUA IOCTOSIHHOIO MAarHUTa Ha paMKy ¢ TOKOM.

N3mepenne cuibl Amnepa.

N3ydenue 3aBUCUMOCTH CUIIbl AMITEpa OT CHJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIUA HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. InekmpomacHumHas UHOYKUUA.

SIBiieHME DNEKTPOMAarHUTHOW MHAYKUUH. IIOTOK BeKkTOpa MAarHUTHOM
uaaykiuu. OJIC uHAyKuuu. 3aKoH JJEKTPOMAarHuTHOM uHAyKuuu Dapanes.
Buxpesoe snexrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHMKE, NBMXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

IIpasuio Jlenua.

NunyktuBHOCTh. KaTylika WHAYKTUBHOCTH B II€NM IOCTOSIHHOTO TOKA.
SABnenue camonHaykunu. 3/]C caMonHAYKIMK.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
1I€4b, COJICHOM/I, 3aIMATA OT JICKTPU3ALUU TEJI IPU IBUKCHUU B MArHUTHOM I10JI€
3emiu.

Jemoncmpayuu.

HaGnronenue siBieHus SIEKTPOMAarHUTHON WHAYKITUH.

Uccnenosanne 3aBucumoctd IDJIC HHAYKIMHA OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKA.



IIpaBuino Jlenna.

[Tanenurie MmarauTa B allOMUHUEBOM (MEIHOM) TpyOe.

SBneHne caMOMHAYKIUU.

Uccnenosanne 3aBucumoctd J/JC caMOMHAYKIIMM OT CKOPOCTH HU3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHAYKIIUHU.

Ornpenenenrne HHAYKIIMUA BUXPEBOTO MATHUTHOTO TTOJIS.

HccnenoBanue sSBICHUS] CAMOUHIYKIIHH.

COopka MoJ1eu 3JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3nen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Koneb6arenbnas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue konedbanusi. Kunemarnueckoe M TUHAMHUYECKOE OIUCAHUE.
DHepreTUYecKoe ONMHCAHKME (3aKOH COXPAHEHMS] MEXaHWYECKOM sHepruu). BriBoj
JTUHAMUYECKOTO OMUCAHUsI TAPMOHUYECKUX KOJICOaHUI U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMUCAHUS.

AmMmutyna u ¢asza konedanuil. CBA3b aMIUIMTYAbl KOJEOAHUI HMCXOJHOU
BEJIMYHMHBI C aMIUTUTYIaMU KOJIeOaHUil €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u uyactora koneOanuii. Ilepumom ManbiX CBOOOJHBIX KOJIEOAHUI
MaTEeMaTU4YeCKOro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TIPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aryxatonux konebanusx. BeinyxaeHHbie konebanus. Pezonanc.
Pe3onancHas kpuBasd. BrausHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJNIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaydeJil, My3bIKaJIbHbIE MHCTPYMEHTHI, ceicmorpad.

Jemoncmpayuu.

3anuck KoJIeOaTEIHbHOTO JIBUKEHUS.

HaGnronenue He3aBUCUMOCTH NIEPHOJIa MaJIbIX KOJEOAHH Irpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KojieOaHUH 1 3aBUCUMOCTH TIEpHUOia CBOOOTHBIX
KOJIeOaHMI OT COMPOTUBIICHHUS.

UccnepgoBanne kosnebaHWid TIpy3a HAa MAacCUBHOM MpYXUHE C IIEJbIO
(dbopMHpOBaHUS MIPEACTABICHHUIN 00 UIeaTbHON MOJIEH NMPY>KUHHOTO MasTHHUKA.

3aK0H COXpaHEHUS IHEPTUM NPHU KOJIeOaHUSIX TPy3a Ha MPYKUHE.

HccnenoBanune BBIHYXIEHHBIX KOJICOAHHIA.

Hab6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomuot, npaKmuKym.



W3mepenue mnepuona CBOOOJHBIX KOJNECOAHHM HHUTSHOTO W MPYXHHHOTO
MasATHUKOB.

N3ydenne 3aKOHOB IBIXKEHUS TeJla B X0J1€ KoJIeOaHH Ha yIIPyTroM TMoJIBECe.

N3yueHue NBUKEHUS HUTSHOTO MASITHHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KUHHOM MAasiTHUKE.

WccnenoBanue yObIBaHHS aMILTATYIbI 3aTYXAOIIKUX KOJICOaHUH.

HccnenoBanue BRIHYXIECHHBIX KOJIEOaHUA.

Tema 2. InekmpomazHumHbvle KOAeOAHUA.

Konebarenbupiii  koHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B
uaeanbHoM KosiebarenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYABI
3apsA/ia KOHAEHCATOpa C aMIUTUTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAHEHHMsI SHEPTUH B UJ€ATBbHOM KOJIEOaTEIbHOM KOHTYPE.

3aryxaronme AJIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbIe
AJIEKTPOMarHuTHbIE KOJeOaHusl.

IlepemeHHBI TOK. MOIIHOCTh TEPEMEHHOTO TOKAa. AMIUIMTYJHOE U
JNEUCTBYIOIIEE 3HAUYCHHE CHJIbl TOKA U HANPSKCHUS TPU pa3iudHor Qopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHU.

CunyconmanbHbld MEPEMEHHBIM TOK. Pe3ncTrop, KOHAEHCATOp M KaTyllKa
MHIYKTUBHOCTU B LENU CUHYCOUJAIBHOIO MEPEMEHHOr0 TOKa. Pe30HAHC TOKOB.
Pe3onanc HanpsikeHui.

WNneanwubiii  Tpancpopmarop. IlpomsBoactBo, mepemaya u  moTpebiaeHue
ANEKTPUYECKON SJHEPTUH.

OKOJIOTMYECKHE PHUCKM IpU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
UCIIOJIB30BAHUS JIEKTPOIHEPTHH B IOBCEAHEBHOM KU3HMU.

TexHHuecKre yCTpOICTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUYECKUI
3BOHOK, T€HEPAaTOp MEPEMEHHOIO TOKA, JUHUU IEKTPOIEpeaay.

Jlemoncmpayuu.

CB0OOAHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh 4aCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXxaroUMX ANEKTPOMArHUTHBIX KOJIEOaHUH.

Mopeinb 3IeKTpPOMarHuTHOTO TeHEepaTopa.

BoiHyX/1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHMUS.

Pe3ucTop, KaTymka MHIYKTHBHOCTH M KOHAEHCATOP B LIENH MEPEMEHHOIO
TOKa.

Pe3onanc nmnpu mocrnenoBaTENbHOM —COEAMHEHWH PE3UCTOpa, KaTyLIKH
WHJIYKTUBHOCTH M KOHJIEHCATOPA.

VYcTpoiicTBO M MPUHITUIT ACHCTBUSI TpaHChopMaTopa.



Mojiesib TMHUY 3JIEKTPOIIEPEIAUH.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomot, nPAKMUKyM.

N3yuenue Tpanchopmaropa.

HccnenoBanue nepeMEeHHOTO TOKA YEPE3 MOCIEI0BATEIBHO COCTUHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habmronenue 351eKTpoMarHuTHOTO pe30HaHCa.

Uccnenosanue pabOThl ICTOYHUKOB CBETA B LI MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHDL.

Mexannueckrue BOJIHBI, YCIOBUSI WX pacnpocTpaHeHus. I[lomepeunbie u
MPOAOJbHBIE BOJHEL. llepuoa, CKOpPOCTh pacHpOCTpaHEHUST W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpaX€HHE, IpeoMIICHHE, HHTephepeHIUs H
nudpaxims.

3ByK. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIlymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

DJIEKTPOMArHUTHBIEC BOJIHBI. Y CJIOBUSI M3IYUYCHUS JICKTPOMATrHUTHBIX BOJIH.
B3auMHast oprieHTa1Msi BEKTOPOB B AJICKTPOMAarHUTHOM BOJIHE.

CBolicTBa  DJICKTPOMAarHUTHBIX  BOJIH: OTpak€HHUE,  MPEJOMJICHHUE,
noJisipu3anus, naHTephepeHns U AudpaKius.

[IIxana »1eKTpOMarHuTHHIX BOJIH. [IpUMeHEeHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pAAUOCBS3U U TENIEBUICHUS. Panrookanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpebl.

TexHudeckre YCTpOWCTBA W NPAKTUYECKOE IMPUMEHEHHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuEMHUK, TEICBU30p, aHTeHHA, Tenedor, CBY-neusp,
yJIbTPa3BYKOBas IMArHOCTHKA B TEXHUKE U MEJUIIMHE.

Jlemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHESHUE MTOMEPEIHBIX U MPOI0JIHHBIX BOJIH.

Konebmromieecst Te1o Kak UCTOYHUK 3BYKa.

3aBHCHMOCTb JIJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

Habmronerune oTpakeHus U IPEIOMIICHHS MEXaHUYSCKUX BOJIH.

Hab6nronenue natepdepenninu u nudpakiinm MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgoiicTBa yibTpa3ByKa U €ro IPUMEHEHHE.

HaOnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOU U
YacTOTOH KOJICOaHHH.

HccnenoBanue CBOMCTB BJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
pesioMJIeHUE, ToJisipu3anusi, mudpakmus, nHTepdepeHIus.

O6HapyxeHue nHOPaKPaCcHOTO U YIAbTPa()HOIETOBOIO U3TYUYESHUM.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, npaKmuKym.



N3ydyeHnne napaMeTpoB 3BYKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpssMONMHEHOE pacpOCTpaHEHHE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIN UCTOYHUK CBETA.

OTtpaxkenne cBera. 3akOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxkeHui B
iockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomienue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETA. AOCOTIOTHBIN MOKA3aTeNb
npenomsieHuss. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHHWE JJIMH BOJIH NPHU NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
yepes Tpa”Hully paszielia IByX ONTHYECKUX CPEX.

Xoa nyueit B mpusMme. Jucnepcusa ceta. CIOXHBIN cocTaB O€Ioro cBeTa.
[Ber.

[TomHOe BHyTpeHHEe OoTpakeHue. lIpenenpHblii yroy MmoJHOrO BHYTPEHHETO
OTpaXCHUs.

CobOuparoriie ¥ pacceuBaromue JuH3bL. ToHkas JnuH3a. @DOKycHOe
pacCTOSIHUE U ONTHYECKass CUjla TOHKOM JHMH3bI. 3aBUCUMOCTh (HOKYCHOTO
paccTosiHUST TOHKOM cdepuueckoil JIMH3bI OT €€ T€OMETPUU U OTHOCHUTEIHHOTO
ITOKA3aTeIIs MPETOMIICHUS.

dopMyra TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

XoJ nyda, MPOLIEANIErO JMUH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuueckoir ocu. lloctpoeHne wu300pakeHUN TOUKHM M OTpe3Ka MNpsSIMOU B
cOOMpAOIIMX U PACCEMBAIOIINX JMH3aX U UX CUCTEMAX.

OnTuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBass ontuka. Wurepdepenmusi cBera. KorepeHTHble HMCTOYHHKH.
VYcaoBuss HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B HWHTEp(hEpEHIIMOHHON
KapTUHE OT JIByX KOIEpPEHTHBIX HCTOYHUKOB. [Ipumepsl Kilaccuueckux
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakinuonHnas peméTka. YcloBue HaOIIOAEHUS
[JIABHBIX ~MAaKCUMyMOB IMpU [MaJICHUM MOHOXpPOMATHYECKOTO CBeTa Ha
TUGPaKIIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
MEepPUCKOM, QoToanmapaT, MUKPOCKOI, MPOCKIIMOHHBIA ammapar, MPOCBETIICHHUE
OTITHKH, BOJIOKOHHAS OTNTHKA, TU(DPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npenomieHus CBETA.

Ha6nronenune moaHOro BHYTPEHHETO OTpakeHUsl. Mojieh CBETOBOIA.

HccnenoBanne xoxa CBETOBBIX IIYYKOB 4Ye€PE3 IUIOCKONAPAJUICIBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paxKeHU B JTMH3AX.

Mopenu MUKpOCKoIa, TEJIECKOIA.

HaGnronenue uaTepdepeHnum crera.

Hab6umoienue 11BeTOB TOHKUX TIEHOK.

Ha6nronenue nudpaximm cBera.

N3yuenne nudpakiiMOHHON peIEéTKH.

Hab6nronenue nudpakiimiOHHOTO CIIEKTpA.

HaOnronenue aucnepcuu cBera.

HaGnronenue nonsipusanuu cBeTa.

[IpumeHeHne MONSAPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3mepenne nokasareis IpeIOMIICHHsS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
MIpUMEPE KUJIKUX JTUH3).

N3mepenne poKycHOTO pacCTOSHUS pACCEUBAIOIINX JIMH3.

[Tonyuenne n300pakeHUsI B CUCTEME U3 TIJIOCKOTO 3€pKajia U JIMH3BI.

[Tomy4yenue n300pakeHUs: B CUCTEME U3 ABYX JIUH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, uHTephEepeHIIuy U MOISPU3alUU CBETA.

N3ydenne nossipu3alviy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenune naTepdepeHIInM JIa3epHOTO U3IyUEHUS Ha IBYX IIEISX.

Habmonenue nucnepcun.

Hab6nronenue u uccnenoBanve AMPppakiimOHHOTO CIIEKTPA.

N3mepenue MHbI CBETOBOW BOJIHBI.

[TomydyeHue criekTpa U3Iy4EHUsS] CBETOIMOMA TPU MOMOIIH JUGPAKIIUOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI crIeNMAIbHOI TEOPUH OTHOCHTEJIBLHOCTH.

I'panuubl  npuMeHHMMOCTHM — KiaccuyeckoM — MexaHuku.  [loctynartel
CIICIIMAJIbHOW TEOPUU OTHOCUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBasl.  IIpeoOpaszoBanus  Jlopenia.
YcinoBue npuUYMHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH U COKpAICHUE JIJTUHBI.

DHEprus U UMITYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBsi3b MacChl ¢ SHEPruer U UMIYJIbCOM PEISITUBUCTCKOM YaCTULIBI. DHEPrus
MOKOSI.



TexHuyeckre yCcTpoNCTBa U TEXHOJIOTUYECKHUE MPOLIECChI: CITyTHUKOBBIC
NpUEMHUKU, YCKOPUTEIIN 3apsKEHHBIX YaCTHIL.

Y4YeHn4YeCKUi IKCIIEPUMEHT, TA0OPATOPHBIE pa0OTHI, MPAKTHKYM.

Onpenenenve UMIyJbca W OSHEPrUM  PEISTUBUCTCKUX 4acTull (1O
doTorpadgusiM TpEeKOB 3apSXKEHHBIX YACTHUI] B MArHUTHOM TOJIE).

Pa3znen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynapno-6011060ii oyanusm.

PaBHOBecHOE TemoBoe m3mydeHue (M3aydeHrue abCOIIOTHO YEPHOTO Tema).
3akoH cmenienns Buna. ['unoresa [1nanka o KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIEC (DOTOHA.

®otoaddext. OnbiThl A. I'. CtoneroBa. 3akoHsl ¢hoTodddexra. YpaBHEeHUE
Oitamreitna s potodddexra. «KpacHas rpanuna» gporosaddexra.

JlaBnenue cBera (B YacTHOCTH, JIaBJICHHME CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKarollyro moBepxHocTh). Ombitel I1. H.
JleGenena.

Bonnosele cBolicTBa yactull. Bonnsl ne bpoist. nvna BosHbl ae bpouns u
pa3Mepbl 00JacTM JIOKaNM3aluu JBHXKYyLIecs vactuipbl. KoprmyckynspHo-
BOJIHOBOM fyanu3M. [{udpakxiys 371eKTpPOHOB Ha KpUcCTasiax.

Crneunduka usmepeHuii B Mukpomupe. COOTHOIICHUSI HEOMpeaeIEHHOCTEN
I'efizenbepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHYECKUE ITPOLIECCHI: CIEKTPOMETP,
(doTo3M€MEHT, (HOTONATYMK, TYHHEIBHBII MUKpPOCKOI, COJHEYHas OaTapes,
CBETOAMO/I.

Hemoncmpauuu.

®oT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoTodPdeKTa.

UccnenoBanne 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBELLEHHOCTH.

CBeToauon.

Conneunas 6aTapes.

Yuenuueckuit sxcnepumenm, nadvopamopnvie padbomaoi, NpAKMUKyM.

HccnenoBanne Gporope3ucropa.

N3mepenne nocrostauoi [limanka Ha ocHOBe HccienoBanus GhoTodddexra.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMOT OT HAIIPSIAKEHUS.

Tema 2. Qusuka amoma.

OneITEl MO MCCIENOBAHUIO CTpoeHus artoma. [limanerapHas Mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nyuenune u norsouieHue (OTOHOB MPHU MEPEXOAE aTOMa
C OTHOTO YPOBHSI DJHEPTUU HA APYIOM.



Bunbl cnexktpoB. CrieKTp ypOBHEW 3HEPTUH aToMa BOJOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3J1y4ueHue cBeta. Jlazep.

TexHu4yeckue yCTpoMCTBa U TEXHOJOTHYECKUE ITPOLIECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopna.

Habmoienne nuHeivaThiX CIEKTPOB.

YCTpONCTBO M JEUCTBUE CUETUYMKA NMOHU3UPYIOIINX YaCTHII.

Onpenenenre JJIMHBI BOJIHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit s3xcnepumenm, nabopamopuvie padomaot, npaKMUKyM.

Hab6nronenue nuHelyaToro cexkTpa.

HccnenoBanue cnekrpa pa3peKeHHOr0 aTOMapHOTO BOAOPOJA U U3MEPEHUE
nocrosinnoi Punbepra.

Tema 3. Duzuxka amomHuoz20 A0pa u 31eMeHmMapPHLIX YaACHUY,.

Hyxnonnas mozgens sigpa ['eiizenbepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M3oronsl.

PannoaktuBHOCTh. Aunbda-pacmnaa. IJIEKTPOHHBIA W TO3UTPOHHBIA OeTa-
pacnaz. ['amma-usiyyeHue.

3aKOH paJMOAKTUBHOIO pacraaa. PaauoakTUBHBIE W30TONBI B MIPUPOJE.
CBoliCTBa MOHM3HMPYIOUIETO W3JIy4YeHUs. BiusgHue paJuOaKTUBHOCTH Ha >KHUBBIE
opranusmbl. EcTecTBeHHBIN (oH uzmydeHus. JlosumeTpus.

DHeprus CBs3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jlegekt Macchl spa.

SAnepubie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipo6iaembl
yOPaBISIEMOT0 TEPMOSIAEPHOTO CHHTE3a. OJKOJOTHMYECKHE AaCHEKThl Pa3BUTHUS
SAIEPHON SHEPTETUKH.

Metonbsl  perucTpaid M HUCCIENOBAHUS  DJIEMEHTApPHBIX  YacCTHII.

dyHIaMEHTAIbHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI U JICIITOHBI.
[IpencraBinenune o CtangapTHOM Moenu. KBapK-riirooHHas MOJIEb aJpOHOB.

®uzuka 3a npenenamMu CtanmapTHOM Moxaenu. TémHas MaTepus U TEMHas
SHEprusl.

EnuncTBO puznueckoit KapTUHBI MUPA.

TexHuueckne yCTporuCTBa U TEXHOJIOTUUYECKUE MPOLECCHI: I03UMETP, Kamepa
Bunbcona, simepHBIE  peakTop, TEPMOSACPHBIA peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAas TOMOTpadusl.

Yuenuueckuit s3xcnepumenm, nadopamopnsie padomaol, npaKmuKym.

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (GoTOrpadusim).

HccnenoBanue painoakTUBHOTO (POHA C UCTIOIB30BAHUEM JTO3UMETPA.

N3yuenune mormomenust 6eTa-4acTHI] ATFOMUHUEM.

Pa3nes 8. Ji1eMeHTbI ACTPOHOMHMHU U ACTPOPU3MKH.



Orarnbl pa3BUTHs acCTpOoHOMUU. [TprKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. IIpuMeHHUMOCTh 3aKOHOB (U3UKU 171 OOBSICHEHUS MPUPOIBI
KOCMUYECKUX O0BEKTOB.

Meroabl acTpOHOMUYECKHUX UccienoBaHUid. COBpPEMEHHbIE ONTHYECKUE
TEJECKOIbI, PaJANOTEIECKOIbI, BHEATMOC(EPHAST aCTPOHOMMUSI.

Bun 3Bémnoro ueba. Co3Besmusi, sApkue 3BE3JBI, TIIAHETHI, UX BHIUMOE
JIBHKCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CosHIa 1 3BE3I.

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKH. J[MarpamMmMa «CHeKTpaabHbIA KIacc —
CBETUMOCTB». 3BE31bl TJIABHOM IIOCJIENI0BATEIBHOCTH. 3aBUCUMOCTBh «Macca —
CBETUMOCTBb» JUIs 3BE3] TVIABHOW IOCIEAOBATEIILHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEJICTABICHUS O NPOUCXOXKIECHUU U 3Bosronuu CoJyHIA U
3BE31. DTaIbl KU3HU 3BE3I.

Mnineunsin Ilyte — nama ['anaktuka. [lonoxenume m aBmxkenne ConHua B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBazapsl. UEpHBIE ABIPHI B SApax
rajgakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa006ma. Paz0eranue rajakTuk.
Teopus bonbioro B3peiBa. PennkroBoe nsiydyeHue.

Macmrabnas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

HaGnronenust 3B€3qHOro0 HeOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM Il ONpEIeTICHUS MOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro NOJIylIapus U SpKUe
3BE3/bI.

HaGnronenuss B Ttemeckon JIyHbI, TJaHET, TYMaHHOCTEH W 3BE3THBIX
CKOIUIEHUM.

PDu3nYecKUuil NPaKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEJIMYUH C MCIOJIb30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE M OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUMH.
OueHka rpaHull MOrPEIIHOCTEM.

[IpoBenenne KOCBEHHBIX H3MEPEHHUH, HCCICIOBAaHUN  3aBUCHUMOCTEM
(¢u3NuecKuX BEIMYMH, MPOBEPKA NPEAJIOKEHHbIX THMNoTe3 (BbIOOp H3 pador,
OMHMCAHHBIX B  TEMAaTUYECKUX  pazlerax «YUEHHYECKHH  HKCIEPUMEHT,
nabopaTopHble pabOThI, MPAKTUKYM).

O06o01maroniee MOBTOpPEHUE.



O06001enHne U cucTeMaTu3alus CoAepKaHus pa3AesoB Kypca «MexaHukay,
«MomnekynspHas Qu3nKa U TepMOJUHAMUKA», « DIEKTpoauHaAMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHON TEOPUHU OTHOCHUTEIBHOCTHY», «KBaHTOBas
¢uznka», «IEMEHThl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3uku U acTpOHOMMM B HSKOHOMHYECKOM, TEXHOJIOIMUYECKOMH,
COLIMAJIbHON M 3TUYECKOM cepax AEesITENIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHON HAay4YHOW KapTUHE MUpPA, 3HAYCHHUE OINMCATEIBHOM,
CUCTEeMATHU3HUPYIOMICH, OOBSICHUTEIPHOW W  NPOTHOCTHYECKOM  (PyHKIMI
(puznyeckoil Teopum, posib GU3NUECKON TEOPUHU B (OPMUPOBAHUU NIPEACTABICHUI
0 (u3nMYecKol KapTUHE MUPA, MECTO (PU3NYECKON KAapTHHBI MHpa B OOILIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUNA O IPUPO/IE.

MexnpeaMeTHbIe CBSA3M.

N3yuenne kypca Qusuku yriyonéuHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COJNEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EU C Kypcamu
MaTeMaTUKHu, OMOJOTUHU, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
NnO3HaHuA: SIBICHUE, HAYYHBIH (akT, TUnores3a, (pU3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAONIOAECHHUE, DSKCHEPUMEHT, MOJEIUPOBAHHUE, MOJIENb, H3MEpPEHHE,
HOTPELIHOCTY U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuka: pelieHUEe CHUCTEMbl YpPaBHEHHUU. TpPUTrOHOMETpUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMH HA OCH KOOPJIMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoanbie 3neMmeHTapHbIX (yHKUM. [Ipu3Hakum nogoOus TpPEyroJbHUKOB,
ompeIesICHHUE TUIOMAIU MIIOCKUX (Uryp u o0bEéma Tell.

Buonozua: >nexkrpuueckue SBICHUS B JKUBOM MpHUpoOAE, KoJjebaTeabHbIe
IBWKECHUS B OKUBOW IPUPOAE, DOKOJOTMYECKHE PHUCKA TPU IPOU3BOJCTBE
JJIEKTPOOHEPIUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXKAlolleW  Cpenbl,
YIbTPa3ByKOBasl JAUArHOCTUKA B MEAUIMHE, ONTHYECKUE SIBICHUS B IKUBOU
IpUPO/JIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl OO0pa30BaHUs KPUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBINA
aHaJIM3.

T'eocpagpua. MarHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MarHuUTHBIX PYA,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocusn. TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJEKTPOMArHUTOB,
ANEeKTpoJABUTaTENb SIKOOM, TeHepaTop MEPEMEHHOro0 TOKAa, WHIAYKIMOHHAs Ieub,
JIMHUU 3JIEKTpOIEpenad, dJIEKTPOABUIATENb, paaap, PaIiHONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-nieupb, yabTpa3ByKOBasi TUArHOCTHKA B TEXHHKE,



HpOGKHI/IOHHBIfI aIrmapar, BOJIOKOHHAaA OIITUKA, COJTHCUHAA 6aTape;1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



I[NTAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOI'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMAIIMYHOCTHBLIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOCHUS Yy4yeOHOTro mnpeaMera «Duzukay
JOJDKHBI OTPaXXKaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEHW TMMO3HWIHEH JUIHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXICHWH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PAaCIIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA ACSITEIBHOCTH B MPOIECCE PEATM3AMU OCHOBHBIX HAIPABJICHUN
BOCTIIUTATENBHOM JEATEIBHOCTH, B TOM YHCIIE B YaCTHU:

rPasKIAHCKOT0 BOCTIMTAHUSA:

e C(OOPMUPOBAHHOCTD TPAKIAHCKON MO3ULIUUA 00YYAIOMIErocs Kak aKTUBHOTO
1 OTBETCTBEHHOI'O YJI€HA POCCUUCKOTO OOIIECTBa;

e IPUHSATUE TPAJUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX T'PAKIAHCKOIO
oOmecTBa, y4yacTBOBaTb B CaMOYIpaBIEHWH B  00pa3oBaTEIbLHOM
OpraHu3aluy;

e YMEHHUE B3aUMOJICICTBOBATH C COI[MAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU
¢ UX QYHKIUSAMU U Ha3HAYCHUEM;

e TOTOBHOCThH K TYMaHUTAPHOUN U BOJIOHTEPCKOU JE€ATEIIBHOCTH.

NaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpMHPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTpUOTU3MA;

e [ICHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, JIOCTHXKECHUAM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEACHUS;

e CIIOCOOHOCTH OIIEHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM
YHUCJIE B AEATEILHOCTH YYEHOTO;

e OCO3HAHUE JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

¢ 3CTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs OCTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



e UHTEPEC K pa3NUYHbIM cdepaM NpoPecCUOHANbHON AESITETbHOCTH, B TOM
YHUCJI€ CBS3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOP Oyayliel npodeccuu U peain30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE TUTAHbL;

e TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BAHHIO B 00JIACTH
(GU3HKN HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTMYECKOT0 BOCIIUTAHUSA:

e ¢(hOPMUPOBAHHOCTH IKOJIIOTUYECKON KYJIbTYphl, OCO3HAHUE TI00ATHHOTO
XapaKTepa 3KOJOTUYECKHUX MPOoOIeMm;

e IUNITAHUPOBAHUE U OCYILIECTBJICHHUE JICWCTBUM B OKPYKAIOIIECH Cpelle Ha
OCHOBE 3HaHUS 1eJIe YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

e PaCHIMPEHUE OIbITA JAEATEILHOCTH IKOJIOTMYECKON HAIMpaBICHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUU 1O (PUBHKE.

HEHHOCTH HAYYHOTI'0 O3HAHUS:

e ¢()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

e OCO3HAHUE IIEHHOCTH HAy4YHOM JESITEIIBHOCTH, TOTOBHOCTH B IIpOLIECCE
U3y4YeHUS (PU3MKH OCYHIECTBISATH IMPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeSATETbHOCTh HHINBUIYAIBHO U B TPYIIIIC.

METAIIPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE AeiiCTBHS
ba3oBble JJornyeckue aeicTBYA:
e CAMOCTOSTENIFHO  (pOpMyIMpOBaTH W  aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONPENICIISTh LENU AEATEIBbHOCTH, 33/1aBaTh NApaMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
e BEISBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYUS B  PACCMATPUBAECMBIX
(UBUYECKUX SBJICHUSX;
e pa3pabarbiBaTh IJIaH PEIICHUS] MPOOJEMBbI ¢ YUETOM aHali3a UMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
e BHOCUTh KOPPEKTHUBBI B  JICSTCIBHOCTh, OIEHHUBATh COOTBETCTBHUE
pPEe3yJIbTATOB LIEISAM, OLIEHUBATh PUCKU TTOCIIEICTBUN JIESITEIbHOCTH;
e KOOPJIMHUPOBATh U  BBIMOJHITHL pPabOTy B  YCIOBUSX PEAIBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOACHCTBHUS;
e Pa3BUBATh KPEATUBHOE MBIIJICHUE IIPH PEIICHUH )KU3HCHHBIX IIPOOJIEM.
ba3oBble ucciegoBaTe/IbCKUe AeHCTBUS.
e BJIQJIETh HAYYHOU TEPMHUHOJIOTMEH, KIFOYEBBIMU IMOHATUSMU U METOJAMHU
bu3uYeCKOl HAYKH;



e BJIAJCTH HaBbIKAMU y4e0HO-MCCIIeI0BATEIhCKON u MPOEKTHOMU
NEeSTeIbHOCTH B 00JAcCTH (PUBHMKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY TOUCKY METOJOB pelleHus 3adad (pU3udeckoro
COJIEpKaHUS, TPUMEHEHHIO PA3JINYHBIX METOJIOB IMO3HAHUS,

e BJIAJICTh BUJIAMH JICSITEIBHOCTA IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpETalny, IPeoOpa30BaHUIO0 U MPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX
CUTyallMsIX, B TOM YHCJI€ MPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH
1)7637197 8

e BBISIBJISITh NPUYUHHO-CIICJICTBEHHBIE CBA3M M AaKTyaJlu3UpOBaTh 3a/ady,
BBIJIBUTaTh TUIOTE3Yy €€ pElIeHUs, HaXOAWTh AapTyMEHThl A
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
peleHus;

e AHAIM3UPOBATh IOJYYEHHbIE B XOJE€ pELICHHUS 3aJayd Pe3yJbTarThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTh, TIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIJIOBHSIX;

e CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/ayd B O0Opa30BaATEIbHOU
JESTEIBHOCTH, B TOM YHCIIC TIPU U3YUYCHUH (PU3UKHU;

e IaBaTh OLICHKY HOBBIM CUTYaIlUsSIM, OIIEHUBATH TPUOOPETEHHBIN OTIBIT;

e yMETh TIEPEHOCUTh 3HAHUS TO0 (U3NKE B TMPAKTUYECKYIO 00JacTh
KU3HEAECATEIbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTb OpUTMHAIBHBIC MMOIX0/IbI U PEIICHUS;

e CTAaBUTh MTPOOJIEMBI U 33]]a4H, JOIMYCKAIOIINE allbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undgopmanmeii:

e BJIQJICTh HAaBbIKAMHU TMOTy4YeHUs1 HHOOpMAIMU HU3HUECKOTO COACPKaHUS U3
UCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYUIECTBIIATH ITOUCK,
aHajn3, CUCTEMATHU3AIMI0 W WHTEpHpeTanuio HHGOpPMAIUU Pa3IUYHBIX
BUJIOB U (JOPM MPE/ICTABICHUS,

e OIIEHUBATh JOCTOBEPHOCTHh UH(POPMAITUY;

e CTOJIb30BAaTh  CpPEACTBA HHQPOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEUICHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX H
OpraHU3aIMOHHBIX 3a/ad ¢ coOo/ieHneM TpeOOBaHUN AIPrOHOMHKH,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHus, MPaBOBBIX H
ATUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOM 0€301aCHOCTH;

e CO3/IaBaTh TEKCThI (PU3UUYECKOTO COJCPKaHUS B PA3IMYHBIX (dopmarax ¢
y49€TOM Ha3HaueHUs WHOOpPMAIMU | 1EJEBON ayauTOpWH, BHIOHMpas
ONTUMAaJIbHYIO0 OPMY MPEICTABICHUS U BU3YaTU3ALIMH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBHUA:



¢ OCYHIECTBIIAITh OOUIEHHE Ha Ypokax (U3UKM U BO BHE-YPOUHOMH
NEeSITEBHOCTH;

e PACIIO3HABATh MPEANOCBUIKM KOH(MDJIMKTHBIX CUTyalldd W CMSAT4ath
KOH(JIUKTBI;

e Pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB;

e IOHUMATh W UCIIOJIH30BATh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUYyAIbHON
paboThI;

e BEIOMpATh TEMAaTHUKy M METOJAbl COBMECTHBIX ICHCTBHI ¢ y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)KIOT0 YJieHA KOJUIEKTUBA;

e [DUHUMATH I1I€IM COBMECTHOM JI€ATE€IbHOCTH, OpPraHu30BBIBaTh U
KOOPJIMHUPOBATh JACUCTBUS 1O €€ JOCTHKEHUIO: COCTaBIIATH ILJIaH
JEHCTBUM, pacpeaeNaTh pojid ¢ yU€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OLICHMBATh KAa4YECTBO CBOEr0 BKJIAJa M KaXJOr0 y4YacTHHKA KOMaH]bl B
001 pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSM;

e [Ipe/JIaraTh HOBBIE IIPOEKTHI, OIEHUBATH HJEU C TMO3UIMU HOBHU3HBI,
OpUTMHAIBHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

e OCYILIECTBIISAITh TO3UTUBHOE CTPATErMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTyalusiX, NpPOSBIATH  TBOPUYECTBO U  BOOOpaxkeHHe,  OBITH
WHUIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

¢ CAMOCTOSITEJIBHO OCYIIECTBIISATh [MO3HABATENBbHYIO JEATEIBHOCTh B 00JIACTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYJIMPOBATH
COOCTBEHHEIC 3aJ1a4H;

e CAMOCTOSITEJIBHO COCTaBIISATh TUIAH PEIICHUS PACYETHBIX M KauE€CTBEHHBIX
3a/iay, MJIaH BBINOJHEHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TTPEATIOYTCHUIA;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

e PACIIUPSTHh PAMKH Y4€OHOTO NMpeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTEHHIH;

e ICNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHHUE;

e OIICHUBATh TPUOOPETEHHBIN OTIBIT;

e CIIOCOOCTBOBATh (DOPMUPOBAHHUIO M TMPOSIBICHUIO JPYAUIIMH B 00JacTh
(U3KMKK, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:



e IaBaTh OIICHKY HOBBIM CUTYallUSM, BHOCUTh KOPPEKTHBBI B ACSITEIHbHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

e BJIQJICTh HaBBIKAMU  [IO3HABAaTEIbHOM  pEeQIEKCHH Kak  OCO3HAHMS
COBEpIIaeMbIX JCHCTBHI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBaHUM;

* UCIIOJIb30BaTh NMPUEMBI peIECKCUU JUIsl OLIEHKH CUTYallu, BEIOOpA BEPHOTO
pelIeHus;

e yMETh OIICHUBATh PHUCKH U CBOECBPEMEHHO MPHUHUMATH PELICHUS IO HX
CHIDKEHUIO;

e IPUHUMATh MOTHBBI W aPryMEHTHl JAPYTUX MpU aHaJU3e pPe3yJbTaToB
JESITeIbHOCTH;

e IPUHUMATH Ce0sl, TOHUMasi CBOM HEJOCTAaTKU U JOCTOMHCTBA,

e IPUHUMATh MOTHBBI W aPTyMEHTHl JAPYTUX MpU aHaIW3e pPe3yJbTaTOB
JESITeIbHOCTH;

e IPU3HABATh CBOE MPABO M MPABO APYTUX HA OIINOKH.

B mpormecce AOCTHMXEHHS JUYHOCTHBIX PE3YJNBTaTOB OCBOCHHS IPOTPAMMBI IO
¢u3MKe I YpOBHS CpPEAHEro o0Iero oOpa3oBaHUA y OOy4YaroIIMXCS

COBEPIIICHCTBYETCS HMOIIMOHAJIbHBIH WUHTEJIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCT:
e CAMOCO3HAHUS, BKJTIOYAIOIIETO CIIOCOOHOCTH MMOHUMATh cBOE

AOMOITMOHAIEHOE COCTOSTHUE, BUACTh HANPABICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHANILHOM C(hephl, OBITh YBEPEHHBIM B CeO€;

e CAMOPETYJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJECHUE, CIIOCOOHOCTh aJaNnTUPOBATHCA K
HOMOITMOHAJIBHBIM HU3MEHEHUSIM M TPOSBIATh TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAIIUU, BKITIOYAIONIEH CTpPEMIICHUE K JOCTIKEHUIO TIETH U
yCrexy, ONTUMH3M, WHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh, MCXOIS W3
CBOHX BO3MOKHOCTEM;

e OMIIATHH, BKJIIOYAIONIEH  CHOCOOHOCTh TOHMMATh  AMOIMOHAIIBHOE
COCTOSIHHE JPYTHX, YYHUTBIBATh €ro TIPH OCYIICCTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COIMATBHBIX  HABBIKOB,  BKIIOYAKOIIMX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIIEHUSI C JPYTUMHU JIIOJbMH, 3a00TUTHCSA, TPOSBIATH WHTEPEC WU
paspeniaTh KOHGIUKTHI.

I[MTPEJIMETHBIE PE3VYJIbTATBI



K xonmy oOyuenus B 10 knacce mpenMeTHble pe3ynbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUIM:

e IOHUMATh  pOJb (PU3UKK B  SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMaIbHOW H JTHYECKON cdepax AeaTeabHOCTH
YeJI0BEKa, POJib U MECTO (PU3MKH B COBPEMEHHOM HAYYHOUW KapTHHE MUPA,
3HAUYEHHUE OIKCATENIbHOM, CHCTEeMATU3UPYIOIIEeH, OOBSCHUTEILHON U
OPOTHOCTUYECKOW ~ (QYHKIUH  (DU3MYECKON TEopuM —  MEXaHUKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJWHAMUKHU, POJIb (DU3HMUECKON TEOpUH B
(GopMupOBaHNYU TIPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

e pa3NUYaTh yCIOBUSA MPUMEHUMOCTH MojieNiel (PU3NYECKUX Te U MPOIECCOB
(sBneHUM): MHEpIUaNIbHAs cUCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEo,
MarepuaibHas TOYKa, paBHOYCKOPEHHOE JIBH)KEHHE, CBOOOIHOE MaJICHUE,
abcoitoTHO ympyras jaedopmaiys, aOCOMIOTHO yHpyroe W abCOIIOTHO
HEYNpPYyroe CTOJIKHOBEHHUS, MOJEIM Tra3a, >KHIKOCTH U TBEPAOIO
(KpUCTAJUTMYECKOT0) TeNa, UIeaIbHbIN ra3, TOYCUHBIN 3apsij, OJTHOPOTHOE
ANEKTPUUECKOE MOJIE;

e pazvyuaTh yCJIOBHUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (HU3NYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;

e AHATTU3UPOBATh M OOBSICHATH MEXaHUYECKHE TIPOIIECChl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBUKEHUS, (HOPMYJbl KUHEMATUKH DPABHOYCKOPEHHOTO
JBYKEHUs, TpeoOpa3zoBanus [anuiies uisi CKOPOCTH M TMEPEMEILEHUs,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCUTENBHOCTH [ amunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKON
DHEPTUU, CBSI3b Pa0OTHl CHIBI C U3MEHEHHUEM MEXAaHWYECKON HSHEPTHUH,
YCIOBHSI paBHOBECUS TBEPJAOTO Teia), MPU OTOM HCIOIb30BATh
MaTEeMaTUYECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXPAHEHUS UMIIyJIbCa H
MEXaHHYECKOIN IHEPTHUH, 3aKOHA BCEMUPHOTO TATOTECHHUS;

e AHATIU3UPOBATh U OOBICHATH TEIJIOBBIC MPOIECCHl M SBICHUSA, HUCIOIb3YS
ocHoBHble monoxkeHuss MKT wu 3akoHbl MosekynspHOW (U3UKH U
TEPMOAVMHAMUKN (CBA3b JABJEHUSA HJEAJBbHOIO Ta3a CO CpelIHel
KUHETUYECKOW HDHEPIrUEN TEIUIOBOTO JBMIKEHUS WU KOHIIEHTPAUUEH €ro
MOJIEKYJI, CBSI3b TEMIEpaTypbl BElIeCTBA CO CpEIHEW KUHETUYECKON
SHEPIrUer TEIMJIOBOrO JBHKEHHS €r0 YaCTHUL, CBSA3b JIABJICHUS UJI€AJTIbHOIO
raza C KOHLEHTPAalMEM MOJIEKYJl M €ro TEeMIEpPaTypod, YypaBHEHHE
MenneneeBa—KamnepoHa, NepBbIM 3aKOH TEPMOJAUNHAMUKH, 3aKOH



COXpaHEHUsl SHEPIUU B TEIUIOBBIX IpOIEccax), MPU 3TOM HCIOIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

e AHAJIU3UPOBATH U OOBACHSTH DJIEKTPUUECKUE SABJICHUS, UCTIOIB3YSI OCHOBHbBIC
MOJIOKEHUS WM 3aKOHbl  JJIEKTPOJMHAMHUKM  (3aKOH  COXpaHEHUs
AIEKTPUUECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TIOJIS, MPUHIMUI CYNEPNO3ULIUNA BIEKTPUUECKUX
NOJIEM, TP ATOM YyKa3blBas YCIOBHUS NMPUMEHHMOCTH 3akoHa KyioHa, a
TaK)X€ MPAKTUYECKH BA)KHBIE COOTHOIIEHHUS: 3aKOHbI OMa ISl y4yacTka
LeNM¥ W Uil 3aMKHYTOW JJIEKTpUYECKOW uenu, 3akoH Jlxoyns—Jlenna,
npasuia Kupxroda, 3akonsr @apajes 1uist 3JeKTpoIin3a);

e ONMUCHIBaTh (DU3UYECKUE TPOIECChl U SBJICHUS, HCIOJB3Ys BEIUYUHBI:
nepeMenieHne, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, [1aBJICHHE, NOTEHIHAIbHASI DSHEPrusi, KUHETUYeCcKas
SHEPrUs, MEXaHWYecKas 3Heprusi, padoTa CWIbl, HEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSDHKECTH, CWiIa YIPYrOCTH, CHJIA TPEHUS, MOUIHOCTH,
SHEprusi B3auMOAEHCTBHUS Tena ¢ 3emiéd BONMM3M €€ MMOBEPXHOCTH,
SHEprus ynpyro nedopmManuy MPYKUHBI, KOJIUYECTBO TEIUIOTHI,
aOCOJIOTHAs Temreparypa Tena, padoTa B TEPMOJWHAMHKE, BHYTPECHHSIS
SHEpPrusi HUICAJbHOTO OJIHOATOMHOrO Ta3a, paboTa WJealbHOIO rasa,
OTHOCHUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ wumeanbHOro TemnoBoro
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSKEHHOCTh IEKTPUYECKOTO MOJIs,
HaMpsOKEHHOCTh MOJISi TOYEYHOTO 3apsja WM 3apsHKEHHOro Iapa B
BAKyyM€ M B JUAJIEKTPHUKE, IOTEHUHUAT 3JIEKTPOCTATHYECKOro IO,
pPa3HOCTh  MOTEHLMAJIOB, AJEKTPOABMXKYIIAs  CHJIA, CHUJAa  TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKA, JJEKTpUYecKas €EMKOCTh INIOCKOTO
KOHJIEHCATOpa, COMNPOTHBJIEHHE ydYacTKa LENH C IOCIEN0BATEIbHBIM U
napajijieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS IIEKTPUUECKOTO MO
KOHJIEHCATOopa;

e 00BSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3UYECKUX SBICHHUIN: MEXaHUIECKOE
JBIKEHUE, TEIJIOBOE IBM)KEHUE YaCTHI] BELIECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBCKOe  nBrKeHHe, auddy3us, wucmapeHue, KUMNCHUE U
KOHJEHCAlUsl, IUJIaBJIE€HUE W  KpUCTAUIM3alus,  HANpaBIE€HHOCTh
TEIUIoONepeaaun, IEKTpU3alus Tell, SKBUMIOTEHI[MATBHOCTh TOBEPXHOCTH
3apsPKEHHOTO TPOBOJHUKA;

e IPOBOUTH UCCIIEOBAHUE 3aBHCHUMOCTH OJHOM (PU3NYECKOW BEIMUYUHBI OT
OPYrol C  HCIOJB30BAaHMEM  IMPSAMBIX  WU3MEPEHHMM, IIpU  ITOM
KOHCTPYUpPOBaTh YCTAaHOBKY, (DUKCHpPOBATh pPE3yJbTaThl MOJy4YEHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B BUJE rpadUKOB C y4ETOM



a0COJIOTHBIX TIOTPEIIHOCTEN U3MEPEHUN, JIENaTh BEIBOJBI IO pe3yJIbTaTaM
HCCJICIOBAHUS,

e IPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIMYMH, TPU ITOM
BBIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUS, OIEHWBATh AOCOJIOTHBIC H
OTHOCHUTEJIbHBIE TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;

e IPOBOJIUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHOM THIOTE3bI: IUIAHUPOBATH
AKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
MOJYyYEHHbIC PE3yJbTaThl W JI€JIaTh BBIBOJ O CTaTyCce€ MPEI0KEHHOU
TUIIOTE3bI;

e COOMIONIATH TpaBMIa 0€30MacHOTO TPYJia MPHU MPOBEACHUN UCCIICIOBAHHUI B
paMKax  y4eOHOro  DKCIEepPHUMEHTA, IpakTUKymMa HU  y4eOHO-
WCCIIEIOBATEIbCKOM M TMPOEKTHOW JEATEIBHOCTH C MCIOJIb30BAHUEM
M3MEPUTEIbHBIX YCTPOUCTB U Ja0OPATOPHOTO 000PYIOBAHUS;

e pELIATh PACUETHBIC 3aJa4l C SBHO 33aJaHHOM M HEABHO 3aJaHHOU
dbu3uYecKo MOCIBIO: Ha OCHOBAHMM aHaliM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (U3MYECKOH MOJEeiIM, OTBeYarome TpeOOBaHUSAM 3ajauH,
NPUMEHATh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJAThI
bU3UYECKUX TEOpUN MNpHU HCMHOJb30BAHUM MAaTEeMaTUYECKUX METOJIOB
pelleHus 3a1a4, TPOBOAUTh PaCYEThl HA OCHOBAaHWU UMEIOIINXCS TAaHHBIX,
aAHAJIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATh METOJABI PEUICHUS C
y4ETOM MOJYYEHHBIX PE3YJIbTaTOB;

e pelaTh KAYECTBEHHBIC 3aJ1auH, TPEOYIOIHE MPUMEHEHHUS 3HAHUH U3 Pa3HBIX
pazzienoB Kypca (U3MKH, a TaK)XKe HHTErpalliyd 3HAaHUK W3 JIPYTrux
MPEIMETOB €CTECTBEHHO-HAYyYHOTO I1IMKJIAa: BBICTPAUBATh JIOTHYECKYIO
LETIOYKY PacCyXJACHUM ¢ OMOPON Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SBIICHUS;

¢ ICTIOJIb30BAaTh TEOPETHUYCCKHE 3HAHMSA JJII OOBSICHEHHS OCHOBHBIX
MIPUHITUTIOB paOOThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOIIECCOB;

e IPUBOJIUTH MPUMEPHI BKJIAJA POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYXAIOIIET0 MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAIM3UPOBATh U OIICHUBATh TOCIICICTBUS OBITOBOM M IPOM3BOJICTBEHHOMN
NEATEeIbHOCTH YEJIOBEKAa, CBSI3aHHOM C (U3UYECKUMHU TMPOIECCaMH, C
MO3UIIMI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATBHOM
MIPUPOJIONIOIB30BAHUH, & TAKXKE PAa3yMHOM HCIOJIb30BAaHUU JIOCTUKECHUM
HAayKM U TEXHOJIOTUM [JIs JAJbHEWILEro pa3BUTHSL YEIOBEYECKOTO
0o0IIeCcTBa;



e IPUMEHSTh pPA3IUYHbIE CTOCOOBI PaboThl ¢ HHpOpMAIUel (HU3MUECKOro
COJEp)KaHUsl C MHCIOJIb30BAaHMEM COBPEMEHHBIX HH(OPMaLMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTMM MJI1 TIOWUCKA, NepepabOTKU U NPEIbSBICHUS y4yeOHOUW W
HAYYHO-TIOMYJISIPHON MH(OpMAaLMK, CTPYKTYPUPOBAHUS M WHTEPIIPETAINU
uH(pOpMaIlMK, TOJYYCHHON W3 PAa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh  NOJIY4YaeMyr0  MHPOpMAUI0O U OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWN, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA UH(popManuu;

e IIPOSIBIISATH OpraHU3alMOHHbIC u MO3HABATEIIbHBIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHUM B TpoOIEcce
BBITIOJTHEHUSI IPOCKTHBIX U YU€OHO-HUCCIIEI0OBATEIbCKUX padoT;

epaboTaTh B TpyHIE C HCIOJHEHHUEM pAa3IHUHBIX COIMAIBHBIX PpOJICH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAMOHATBFHO PACIPEACNATh ACITEIbHOCTD
B HECTaHJAPTHBIX CHUTYalMsX, aJIeKBATHO OIICHWBATH BKIJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTpUBaeMOn IpoOIIeMBl;

e IPOSIBIISATh MOTHBALIMIO K Oyaymie npodeccrnoHalbHON NEATENbHOCTH 10
CIEUHUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.

K xonmy oOyuenuss B 11 knacce mpenMeTrHbie pe3yibTaThl Ha YrIyOJIEHHOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e IOHUMATh POJIb (PU3UKU B SIKOHOMUUYECKOU, TEXHOJIOTHYECKOM, COITUATBHON
U DTUYECKOUN cdepax NesTeTbHOCTH 4YelIOBEKa, POJib U MECTO (PU3MKH B
COBPEMEHHOW HAyYHOW KapTUHE MUPA, POJIb ACTPOHOMHUH B IPAKTUYECKOU
JESTENIbHOCTH YeJIOBeKa W JAIbHEUIEM HAyYHO-TEXHHYECKOM Pa3BHUTHUH,
3HAUYCHHUE OMHCATENIbHON, CHCTEeMATH3UPYIOIIEeH, OOBSICHUTEIBLHON U
MPOTHOCTHYECKOW (YHKIUM (U3UIECKON TEOpUU — DIIEKTPOAMHAMUKH,
CHEIHATbHOM TEOPUH OTHOCHUTEIBHOCTH, KBAaHTOBOW (PM3MKH, pOIb
¢usnueckoil Teopud B (HOPMHPOBAHUM MPEACTABICHUNA O (PU3NUYECKON
KapTHHE MHpa, MECTO (PHU3NYECKOM KapTUHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TIPE/ICTABIICHUN O TIPUPOJIC;

e pa3NUYATh yCIOBUS MPUMEHUMOCTH MOJIeNIel (PU3NUECKHUX TEJl U TPOIECCOB
(sIBIEHMIA): OTHOPOAHOE AIEKTPUUYECKOE M OJHOPOTHOE MATHUTHOE IOJIS,
rapMOHHUYECKHE KOIeOaHMWs, MaTEeMaTHYCCKUW MAasATHUK, WICATbHBIN
MPY>KUHHBIN MAasITHUK, rapMOHUYECKUE BOJIHBI, UJeaTbHBINA
KoJieObaTeNbHbINH KOHTYp, TOHKAs JIMH3a, MOJICJICH aToMa, aTOMHOTO sipa
KBAHTOBOM MOJICJIN CBETA;

e pazyuaTh YCJIOBHS (TpaHUIBl, OOJACTH) NPUMEHUMOCTH (PU3MUIECKUX
3aKOHOB, TOHMMAaTh BCEOONIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHMYEHHOCTh UCTIOJIB30BaHMUS YACTHBIX 3aKOHOB;



e QHATTU3UPOBATH U OOBSICHATH AJICKTPOMATHUTHBIE TMPOIECCHI W SBIICHUSA,
UCIIOJNb3Ysd OCHOBHBIE TMIOJIO)KEHUSI M 3aKOHBI JJIEKTPOAUHAMUKU H
CHEelUaIbHOM  TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsiga, cuina Awmmnepa, cwna JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuMu, npaBwio Jlenna, cB3p  J/IC
CaAMOMHAYKIIMM B JJIEMEHTE JJIEKTPUYECKOM MLENU CO CKOPOCTHIO
U3MEHEHUSI  CHJIbBl  TOKa,  IOCTYJIaTbl  CHEUUAIbHOW  TEOPHUH
OTHOCUTEIBLHOCTH DUHIITEHHA);

e AHAIM3UPOBATHh U OOBSCHITH KBAHTOBBIC MPOIECCHI U SIBIICHUS, UCMOJIb3Ys
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHMEe  ODWHINTEWHa IS
doTosddexra, mnepBbld W BTOpOM ToOCTyiaTel bopa, OpUHIUI
COOTHOIIICHMsI HeompeaenéHHocTel ['eizenOepra, 3aKOHBI COXPaHEHUS
3apsiIOBOTO U MAacCOBOTO YHCENI U SHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacriajia);

e ONMCHIBATh (PU3MUECKUE MPOLECChl M SBJICHUS, HCIOJb3Yysl BEJIMYUHBIL:
HANPSKEHHOCTD 3JIEKTPUUYECKOTO MOJISI, MOTEHIINAT AJIEKTPOCTATUYECKOTrO
NOJIsl, Pa3HOCTh IOTEHUHUAJIOB, JJICKTPOABWKYILAS CHJIA, HHAYKIUA
MAarHuTHOTO TMOJsl, MarHUTHBIM MOTOK, cuia AwmIiepa, WHAYKTUBHOCTb,
AJIEKTPOABMKYIIAA CHUJIAa CAMOWHIYKIIMU, SHEPrUsi MArHUTHOTO TMOJIA
MPOBOJAHUKA C TOKOM, PEISTUBUCTCKUM MMITYJIbC, IOJIHAS HHEPrus,
SHEPrus TOKOS CBOOOJHOW YACTUIIBI, SHEPIHs W UMIYJIbC (OTOHA,
MacCOBO€ YMCIIO U 3apAJl ]1pa, SHEPTUS CBSI3U S/Ipa;

e OOBSICHATH 0COOEHHOCTH MPOTEKAHUS busznuecKux SBJICHUU:
AIIEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUHIYKIIUSI, pE30HAHC, HHTEephEpEHITUS
BOJIH, Judpakius, JIUCIEepCHsi, TIOJIHO€ BHYTPEHHEE OTpaKCHUE,
dotornektpuueckuit dpdext (potorddexr), ampda- u OeTa-pacnaabl
anep, raMMa-u3JIydeHue siiep, (U3MUecKue MPUHIIUIBI CHEKTPAIbHOTO
aHanu3a u paboThI Ja3epa;

e ONPENICIISITh HAMNPABICHUE HWHIYKIWM MAarHUTHOTO TOJA MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa U cuiibl JIopeHa;

e CTPOUTH U300pKEHHE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
pPacCUUTHIBATH €70 XapaKTEPUCTUKU;

e IPUMEHATHh OCHOBOIIOJATAOIIUE AaCTPOHOMUYECKUE TMOHSTUSA, TEOPUU U
3aKOHBI IS aHaln3a U OOBSICHEHUA (PUBMUECKUX  MPOIIECCOB,
MPOUCXOAAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEXKTaJIaKTUUYECKOU
cpene; ABKESHHSI HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;

e IPOBOJIUTHh  HMCCIICIOBAHUE 3aBUCUMOCTEH  (DU3MYECKUX BEIUYHH C
WCTOJB30BAaHUEM MPSIMBIX HM3MEPEHHU, MpH H3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHUPOBATH PE3YNbTATHI MOTYYECHHON 3aBHCHUMOCTHU



¢usznyeckux BENMYUH B BHIE TIpadukoB C y4€ToM aOCONIOTHBIX
HOTPEIIHOCTE  M3MEPEHUH, Jenarb  BBIBOJABI IO  pe3yjbTaTam
UCCIIEIOBaHMSI;

¢ IPOBOJUTH KOCBEHHBIE H3MEpPEHUS (PU3MUECKUX BEJIMYUH, I[PU STOM
BBIOMpATh ONTHUMAJBHBIA METOJ M3MEPEHHs, OLICHUBATh aOCONIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

* IPOBOAUTH OIBITHI 110 MPOBEPKE MPEIJIOKEHHON TMIIOTE3bl: IUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJIyYeHHbIE pEe3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEIJI0KEHHON
THIIOTE3HI;

e OMHCHIBATh METO/IbI MOJTYUYEHHS HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

e COOJIIOIATh TpaBujIa 0€30MACHOrO TPy/Ja IPH MPOBEACHUN HCCIEIOBAaHUMN B
paMKax  y4yeOHOro  B3KCHEpHUMEHTa, [MpakTHKymMa H  y4deOHo-
HCCIIEIOBATENIbCKON M TMPOEKTHOW JIESITENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOUCTB U Ja00OPaTOPHOT0 000PYAOBaHUS;

e pelIaTh pacy€THbIE 3aJa4d C SBHO 3aJJaHHOM U HESIBHO 3aJaHHON
(¢u3znyeckol MOJENbI0: HAa OCHOBaHMM aHajgu3a YCIOBHUS BBIOHpAThH
(¢u3nueckue MO, OTBeHarolue TpeOOBaHUAM 3aJaud, NPUMEHSTh
(opMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNAaThl (PU3UYECKUX TEOPHIl
OpU  HCIOJNb30BAaHUM MaTeMaTHMYECKUX METOJIOB pElIeHUs 3ajad,
IPOBOJUTH PAcu€Thl HA OCHOBAaHMM MMEIOIMXCS JTAaHHBIX, AaHAJM3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/ABI PEIICHUS C YUYETOM MOITYYEHHBIX
pe3yNbTaToB;

e peIIaTh KAYECTBEHHBIE 3a/1a4M, TPEOYIOIINEe TPUMEHEHUS 3HAHUM U3 Pa3HbIX
pa3zenoB Kypca (U3MKHM, a TaKKe HMHTETpallud 3HAHUM U3 JIpyrux
OPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PaCCyXJI€HUI ¢ OOPOM Ha U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3HYECKUE SIBJICHUS;

¢ CIIOJIb30BAaTh  TEOPETUYECKUE 3HAHMUS s OOBSICHEHHS OCHOBHBIX
MPUHLIUIIOB PaOOTHl U3MEPUTENBHBIX TPUOOPOB, TEXHHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

e IPUBOJUTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBSCHEHHE IMPOLIECCOB OKPYXKAIOUIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUA;

e AHAJIM3UPOBATh U OLEHUBATh MOCJEACTBUS OBITOBOW M MPOU3BOJICTBEHHOM
NESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU IMPOLIECCAMH, C
MO3UINI KOJOTHYECKON 0€30MaCHOCTH, MPEJCTABICHUN O PalliOHATIEHOM
MPUPOJONOIb30BAHNH, & TAK)KE Pa3yMHOM MCIOJb30BAaHUM JTOCTHKEHUI



HAyKd M TEXHOJOTMM JUIs JaJbHEWIIEro pa3BUTHUA YEIOBEYECKOIO
00IIIECTBA;

e IPUMEHATh PA3JIWYHBIE CIOCOOBI PabOTHI ¢ HMHOpMaMel (U3UIECKOTO
COJIEp)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX  MH(GOPMAIMOHHBIX
TEXHOJIOTUM, TPU STOM HCHOJIB30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU ISl TIOMCKA, TEpepadOTKU M MpeAbsBICHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHOM MHGOpPMAIIMK, CTPYKTYPUPOBAHUS U MHTEPIPETALUN
uH(pOpMallMK, TOJYYCHHONM U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh  MOJy4aeMyl0  HMHQOpPMAIMI0O W  OICHHMBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJlM3a UCTOYHUKA UH(OpMaLnu;

e TIPOSIBIISATH OpraHMU3aIMOHHBIC U MO3HABATENIbHbIC YMEHHSI
CaMOCTOSITENIFHOTO ~ MPHOOpPETEHUS HOBBIX 3HAHWM B  TIpoIlecce
BBITIOJTHEHUSI IPOCKTHBIX U YUeOHO-HUCCIIEI0BATEIbCKUX padoT;

epaboTaTh B TIpyHIE€ C HCHOJHEHUEM pa3JIMUHBIX COLHUAIBHBIX PpOJIEH,
IUITAaHUPOBATh PabOTy TPYMIIbI, PAlMOHATIBHO PACHIPEAEIATh EATEIbHOCTh
B HECTaHJAPTHBIX CHUTYyallMsX, aJIeKBATHO OIICHWBATH BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHUE PaCCMAaTPUBAEMON MTPOOIEMBI;

e IPOSIBJISATh MOTHUBALIMIO K OyAyliell mpogeccHoHanbHON AESTENbHOCTU IO
CHEIUATBLHOCTIM (U3HKO-TEXHUYECKOTO MPOQUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB teKTpoHHbIC CIHucoOK UTOTrOBBIX CHnucok oeHKH
e HaumenoBanmue (uudpossIc) IJIAHUPYEMbIX HTOTrOBBIX
o/ pa3iesioB U TeM Bcer | KoutpoabH IIpakTuyecku 0BpazoBaTEBHbIE pe3yJIbTATOB ¢ IJIAHUPYEMbIX
NporpaMMabl 0 ble padoThI e padoThbl pecypesI YKa3aHUEM ITAIMOB UX pe3yJabTaToB
(opmupoBanus
Pasnen 1. HAYUYHbBIN METO/JA NO3HAHUS ITPUPO/AbI

Hayunsb1ii MeTOI
1.1 MMO3HAHUS

IIPUPOJBI
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-00BSICHATD U
aHAJIM3UPOBATh POJIb U
MeCTO (PU3HUKHU B
¢dbopMupoBaHUU
COBPEMEHHON HAay4YHOUI
KapTUHBI MUPa, B
Pa3BUTUU COBPEMEHHOU
TEXHUKH U TEXHOJIOTHH,
B IPaAKTUYECKOU
JNeITEeIILHOCTH JIFOJIEH;
-XapaKTepU30BaTh
B3alMOCBS3b MEXY
(bu3HUKON U IPpyruMu
€CTECTBEHHBIMU
HayKaMH;
-XapaKTepru30BaTh
CUCTEMHYIO CBA3b
MEXy
OCHOBOIOJIATalOIIUMU
Hay4YHBIMU MOHSATUSAMM:
IIPOCTPAHCTBO, BPEMH,
MaTepus (BEleCTBO,
T0JIe), IBM)KCHHE, CUJIA,
SHEprus

-YCTHbI onpoc
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Hroro no paszaeny

Pazgen 2. MEXAHUKA

2.1 Kunemaruxka
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pemaTh MpakTHKO-
OPHEHTHPOBAaHHbIC
Ka4eCTBEHHBIC U
pacuétHeie (pu3NYECKHe
3a/1a4u C OIOPOM Ha
U3BECTHBIC (PU3HUECKUE
3aKOHBI,
3aKOHOMEPHOCTH H
MozeH (MaTepuaibHast
TOYKA); -O0BSACHATH
YCJIOBUS IPUMEHEHUS
bu3nIecKux Moaemen
IIPU PELICHUN
bu3nveckux 3amad,
HAXOJUT aJIeKBaTHYIO
IIPEAJIOKEHHOM 3a7a4e
bu3nUecKyro Mojieb,
pasperniaer npooiemy,
KaK Ha OCHOBE
UMEIOIUXCs 3HaHU,
TaK ¥ TPU TIOMOIIH
METO/IOB OIICHKH;
-CaMOCTOSITEIIHHO
KOHCTPYHPOBATh
HKCIIEpUMEHTAIbHbIE
YCTQHOBKH JIJIst
MPOBEPKU BBIIBUHYTHIX
TUIIOTE3, PACCUUTHIBAET
aOCONIIOTHYIO U
OTHOCHTEJIBHYIO
MIOTPEITHOCTH;

-YCTHbI onpoc
-pelueHune 3agau
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-aHaTM3UPOBATh
TpaHHIIBI
MPUMEHHUMOCTH
(U3HYECKUX 3aKOHOB,
MMOHUMAThH BCeOOIuit
XapakTep
(byHIaMEHTAIbHBIX
3aKOHOB U
OTrPaHUYCHHOCTh
UCTIOJIb30BaHUS
YJAaCTHBIX 3aKOHOB

2.2

JlmHamuka

10

Bubnunoteka LLOK
https://m.edsoo.ru/7f41

bf72

-peraTh NpakTHKO-
OpPUEHTHPOBAaHHbIE
KaueCTBEHHbIE U
pacuéTHble (pu3HUECcKue
3a/1a4y ¢ OMOpOM Ha
M3BECTHBIC (PU3HUECKUE
3aKOHBI (3aKOHBI
HrrotoHa, 3aK0H
BCEMUPHOI'O TSATOTEHMS,
3akoH ['yka),
3aKOHOMEPHOCTH U
MOJIENH;

-00BSACHATH YCIOBHS
MIPUMEHEHHUS
(bU3HYECKUX MoIenei
IIPU pelIeHUn
bu3nveckux 3anad,
HAXOJUT aJI€KBATHYIO
IIPEIOKEHHON 3a/1a4e
bu3nUecKyro Mojieb,
paszpemaer npodiaemy
KaK Ha OCHOBE
UMEIOLIUXCS 3HAHUH,

-YCTHbI onpoc



https://m.edsoo.ru/7f41bf72
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TaK ¥ NP ITOMOIIH
METO/IOB OIICHKH;
-00BSICHSITh TPAHULIBI
PUMEHEHHS
U3YyYEHHBIX
busnveckux Mmoenei
IpYU PEIICHUN
(bU3UYECKUX U
MEKIPEIMETHBIX
3aaad;
-CaMOCTOSITEIBHO
KOHCTPYHPOBAThH
AKCIIEpUMEHTAIbHBIC
YCT@HOBKH JIJISt
MIPOBEPKH BBIIBUHYTHIX
TUIIOTE3, PACCUUTHIBACT
abCONIIOTHYIO U
OTHOCHUTEJBHYIO
HOTPEITHOCTH;
-00BSCHATH MPHHIIUTIBI
paboTHI
XapaKTepUCTUKH
U3yYEHHBIX MAIIIUH,
npubOpoB U
TEXHUYECKUX
YCTPOMCTB

Craruka TBEpAOTO

Bubnunoteka LLOK

2.3 5 https://m.edsoo.ru/7f41
Tea
bf72
3aK0HEBI Bubnunoteka LLOK
2.4 COXpaHEHHUsI B 10 https://m.edsoo.ru/7f41

MCXaHUKE

bf72

-pemaTh MPaKTHKO-
OpUEHTHPOBaHHBIE
Ka4eCTBEHHbBIE U
pacyeTHble
¢busnueckre 3a1a4uu ¢
OIIOpPOil Ha U3BECTHBIE
(bu3UYeCcKre 3aKOHBI
(3aKOH COXpaHEHUS

--yCTHbIN onpoc
-peleHmre 3a8a4
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UMITYJbCA, 3aKOH
COXpaHEeHHSI SHEPTUU
B MEXaHUKE),
3aKOHOMEPHOCTH H
MOJIEIIH;

-00BSACHATH YCIOBHSA
IPUMEHCHHS
(bU3UYECKUX MOJICIICH
IIPU PEIICHUA
bu3nvecKux 3amad,
HAXOJIUT aJICKBaTHYIO
MPEII0KEHHON
3aaue (hU3NIECKYIO
MO/IEITb, pa3peraeTt
po0sieMy Kak Ha
OCHOBE UMEIOIIUXCSI
3HAHUM, TaK U NpU
MIOMOIIIA METOJIOB
OIICHKH;

-00BSICHATD TPAHUIIBI
MIPUMCHCHHUS
M3YYEHHBIX
buznueckux Mojaenei
MIPH peIICHUN
bu3nUECKUX U
MEXTPEIMETHBIX
3amad

Hroro no pazneny
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Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA

3.1

OCHOBEI
MOJIEKYJISIPHO-
KUHETUYECKOM
TEOPUH

15

Bubnunoteka LLOK
https://m.edsoo.ru/7f41

bf72

-3HATh CMBICIT
OCHOBHBIX
MMOJI0KEHUH
MOJIEKYJISIPHO-

-YCTHbIM onpoc



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

KUHETUYECKOM
TEOpUU. YMETh
MPUBOAUTH OIBITHBIC
JIOKa3aTelIbCTBa
OCHOBHEBIX
IMOJIOKECHUIH
MOJIEKYJISIPHO-
KWHETHYCCKOMN
TEOPHH;

-YMETb MPUBOIUTH
OIIBITHBIE
JIOKa3aTelIbCTBa
OCHOBHEBIX
ITOJIOKEHUH
MOJICKYJISIPHO-
KUHETHYCCKOM
TEOPHH.

-YME€Tb NMPUMEHSITh
TEOPETHUECKHUE
3HAHUS K PEHICHUIO
3a71a9 u
MPAKTUYECKUX paboT

TepMmoanHaMuKa. Bubnunoteka LIOK

3.2 TemnoBkie 20 https://m.edsoo.ru/7f41
MAaIIUuHBI bf72
ArperatHble
COCTOSIHUS Bubnnoteka LLOK

3.3 BEIIIECTBA. 14 https://m.edsoo.ru/7f41
da3oBBIe bf72
MepeXOoabl

-pemaTh MpaKkTUKO-
OpUEHTUPOBAHHBIE
KaueCTBEHHbIE U
pacy€THbIE
busnyeckre 3a1a4um ¢
ONOpOM Ha U3BECTHBIE
¢bu3nveckre 3aKOHbI
(epBbIii 3aKOH
TEPMOJUHAMUKH ),
3aKOHOMEPHOCTH U
MO/JIEJIN;

-00BSICHSTD YCIOBUS

-yCTHbIM onpoc
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MIPUMECHECHUS
(bU3HUYECKUX MOIeIeH
MIPH pEIICHUN
bu3nyuecKux 3aaad,
HAXOJUT aJeKBATHYIO
MPEIJI0KEHHON
3amaue (PU3NICCKYIO
MoOJieJIb, pa3peliaeT
npo0JeMy Kak Ha
OCHOBE UMEIOIINXCS
3HAHUM, TaK U NpU
MTOMOIIN METOJIOB
OIICHKH;

-00BSICHATD TPaHUIIBI
MIPUMCHCHHUS
M3YYEHHBIX
buznueckux Mojaenei
[IPU pelICHUU
(U3UYECKUX U
MEXKTIPEMETHBIX
3ajaq;
-CaMOCTOSATEIIHHO
KOHCTPYHPOBATh
SKCIIEPUMEHTAIbHbIC
YCTaHOBKH ISt
MIPOBEPKU
BBIIBUHYTBIX THUIIOTE3,
pacCYUTHIBACT
aOCOIIOTHYIO U
OTHOCHUTEIIbHYIO
MOTPEIITHOCTH;
-XapaKTepru30BaTh
rio0anbHbIC
pOo0OJIEMBI, CTOSIINE




nepexn
YeJI0BEYECTBOM:
SHEPreTUYECKUE,
CBHIPbEBBIE,
AKOJIOTMYECKUE U
poib GU3HKH B
pEIIeHUHN ATUX
npo0em;
-00BSICHSTD
MPUHIIMIIBI pa0OTHI U
XapaKTePUCTHKU
M3y4YEHHBIX MAIlVH,
puOOpoB U
TEXHUYECKUX
YCTPOMCTB

-penath MpaKkTUKO-
OpUEHTUPOBAHHBIE
KaueCTBEHHbBIC U
pacu€THbIE
(bu3HYecKre 3a/1auu C
OIOPOIl HAa U3BECTHHIE
¢buznyecKre 3aKOHBI
(epBbIii 3aKOH
TEPMOJUHAMHUKH ),
3aKOHOMEPHOCTH U
MOJIEIIN;

-00BSICHSTH YCIIOBUS
MIPUMEHEHUS
buznueckux Moaenei
MIPU PEIICHUH
busznueckux 3aaad,
HAXOJUT aJeKBATHYIO
MPEII0KEHHOMN
3amaue PU3HIECKYI0




MO/IEJIb, pa3peraeTt
nmpo0JeMy Kak Ha
OCHOBE UMEIOIINXCS
3HaHUH, TaK U IIPU
MTOMOIIN METOJ/IOB
OIICHKH;

-00BSICHITD TPAHULIBI
MPUMEHEHUS
M3YYEHHBIX
(bU3HUYECKUX MOICIICH
[IPU peICHUU
(bU3HYECKUX H
MEXKTIPEIMETHBIX
3ajay;
-CaMOCTOSITEIILHO
KOHCTPYHPOBATh
SKCIIEPUMEHTAJIbHbIC
YCTaHOBKH ISt
MIPOBEPKU
BBIIBUHYTBIX THUIIOTE3,
pacCcUUTHIBACT
aOCOJIIOTHYIO U
OTHOCHUTEIIEHYIO
MOTPEIIHOCTH;
-XapaKTepru30BaTh
rnobanbHbIC
POOJIEMBI, CTOSIIINE
nepen
YeJI0OBEYECTBOM:
SHEPreTHYCCKHE,
CBIPBEBBIE,
HKOJIOTHYECKUE U
poib GU3MKH B
pEIIeHUHN YTHX




npobiuem;
-00BSICHSTD
MPUHIIMIIBI pa0OTHI U
XapaKTePUCTHKU
W3YYCHHBIX MallWH,
npubOpoB U
TEXHUYECKUX
YCTPOICTB
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Paznean 4. JIEKTPOJAUHAMUKA

Bubnnoteka LOK

DIIEKTPUIECKOE
4.1 P 24 https://m.edsoo.ru/7f41
oJie
bf72
ITocTossHHBIN Bubnunoteka LIOK
4.2 IIEKTPUICCKHIA 24 https://m.edsoo.ru/7f41
TOK bf72
TOKM B pa3IUYHBIX bubamorexa LIOK
4.3 P 6 https://m.edsoo.ru/7f41

cpenax

bf72

-pemaTh NpaKkTUKo-
OpPUEHTHPOBAaHHbIE
Ka4eCTBEHHbIE U
pacuéTHble (pu3HUECKUe
3a/1a4y C OIOPOH Ha
W3BECTHBIC (PU3HUECKUE
3aKoHbI (3aKkoH Oma
JUIsl ydacTKa LIETH,
3akoH OMa 17151 IOJTHOM
1enu, 3akoH Jxoyis-
JleHna, 3akoH
dapanes),
3aKOHOMEPHOCTH U
MOJIENH;

-00BSACHATH YCIOBHS
MIPUMEHEHHUS
(bUBHUYECKUX MoIenen
IIpU pelIeHun
(bU3UYEeCKUX 3a1a4,
HAXOJUT aJ€KBATHYIO
IIPEI0KEHHON 3a/1a4e
(bu3nIECKy0 MOJIETb,
pasperiaer npodiemy

-yCTHbI onpoc
-pelueHune 3agau
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KakK Ha OCHOBE
MMCIONINX CS 3HAHUH,
TaK U MPH TOMOIIA
METO/IOB OIICHKHU;
-00BSICHSITh TPAHUIIBI
MIPUMECHCHUS
M3YYCHHBIX
(bU3UYECKUX MOJICIICH
IIPH PEIICHUN
(bU3UYECKUX U
MEXIPEIMETHBIX
3a/1ad4;
-CaMOCTOSITE€IILHO
KOHCTPYHPOBATh
IKCIIEPUMEHTAILHBIC
YCTaHOBKH JIJIS
MPOBEPKH BBIIIBUHYTHIX
THIIOTE3, PACCYMTHIBACT
abCONIIOTHYIO U
OTHOCHUTEIIbHYIO
MOTPEIITHOCTH

-penraTh MpaKTUKO-
OpUEHTUPOBAHHBIC
Ka4eCTBEHHbBIE U
pacuéTHble (hU3HUECKUe
3aJ1a4M C OTIOPOM Ha
U3BECTHBIE (PU3UYECKHE
3aKOHBI (3aKk0oH Oma
JUTS yJacTKa IeTIH,
3akoH OMa J1d IIOJTHOU
LIEMH, 3aK0H J[Koyrs-
Jlen1ta, 3aKkoH
Ddapanes),
3aKOHOMEPHOCTH U




MOJICTIH;
-00BSICHATD YCIIOBHS
MPUMEHEHUS
¢bu3nveckux Moaenen
MIPH pEIICHUN
bu3nyuecKux 3aaad,
HAXOJUT aJeKBATHYIO
MIPeIJIOKEHHOM 3a/1aue
(bu3nYECKyI0 MOJIEINb,
paszpermaet npodiemy
KaK Ha OCHOBE
AMEIOINXCS 3HAHUH,
TaK U MPH TOMOIITA
METOJIOB OICHKU;
-00BSICHATH TPaHUIIBI
PUMEHEHUS
M3YYEHHBIX
buznueckux Mojaenei
[IPU pelICHUU
bu3MUECKUX U
MEXKTIPEMETHBIX
3ajaq;
-CaMOCTOSTEIIHHO
KOHCTPYHPOBATh
SKCIIEPUMEHTAaIbHbIC
YCTaHOBKH ISt
MIPOBEPKHU BBIIBUHYTBIX
TUIOTE3, PACCYUTHIBACT
aOCOIIOTHYIO U
OTHOCHUTEIIbHYIO
MOTPEIITHOCTH
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Paznen 5. PUSHUYECKHAN MPAKTUKYM




51 Ouznyeckui 16 16
PaKTUKYM
Wroro mo pazueny 16
Pe3epBHoE Bpems 10
OBUIEE KOJIMYECTBO
YACOB I10 170 8 16
I[TPOI'PAMME
11 KJIACC
Koan4gecTBO 4YacoB JteKTpoHHbIC CIIHCOK HTOTOBBIX CnHcoK OleHKH
No Haumenonanue (undposbie) MJIAHUPYEMBbIX HUTOTOBBIX
w/n pPa3aejioB U TeEM Beero KOHTpOJIbH IIpakTuyeck 05pa3OBaTeJII)HbIe pe3yJbTaToB ¢ IVIAHUPYEMBIX
NporpaMmel bIe PaGoThI He padoTel pecypeb yKa3aHHeM 3TaNoB UX pe3yJbTaToB
¢dopmupoBanus
Pazgen 1. QJIEKTPOJAMHAMUKA
bubnuorexa [IOK - 1aBaTh OIPEACIIEHUs | -YCTHBIN OIIPOC
MarnutHoe .
1.1 14 https://m.edsoo.ru/7f4 MOHATUI: MATHUTHOE | -PEILICHUE 3a]1a4
roJe 1c97c ToJIe, MHTYKITUS
MarHuTHOTO MOJI,
BUXpeBoe noje, Cuiia
Awmriepa, cuna
JlopeHua,
(beppoMarHeTux,
JIOMEH, TemMIepaTypa
19 ONEKTPOMarHuT 13 1 Kiopn;
Has HHAY KA -J1aBaTh OIpeseNieHue
€IMHULIA UHAYKIIUU
MarHuTHOTO TOJIS;
-[IEpEYUCIIATD
OCHOBHBIE CBOWCTBA
MarHuTHOTO TOJI;



https://m.edsoo.ru/7f41c97c
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-1300pakaTh
MarHUTHbIE TUHUU
MTOCTOSIHHOTO
MarHuTa, IpsiMoro
MIPOBOJIHUKA C TOKOM,
KaTYIIKUA C TOKOM;

- HaOJIFO1aTh
B3aUMOJICHICTBHE
KaTYIIKH C TOKOM H
MarHuTa, MarHuTHOM
CTPETIKU U
MIPOBOJIHUKA C TOKOM,
IEUCTBUS MAarHUTHOT'O
OJISI Ha ABMKYITYIOCS
3apsOKEHHYIOUYACTHUILY;

- popmynHpoBaThH
3aKOH AMmIepa,
TPaHUIIBI €T0
MPUMEHUMOCTH;

- OIpPENeNsTh
HAaINpaBJICHUE JTUHUAN
MarHUTHON UHAYKLIAU
MarHUuTHOTO TOJIA €
MTOMOILIBIO TIPaBUIIA
OypaBumKa,
HalpaBJIEHUE
BEKTOPOB CHUJIBI
Amrnepa 1 CHIbI
Jlopenua ¢ moMoupro
IIpaBUJja JIEBOU PYKH;
- IPUMEHSTh 3aKOH
Awmnepa u popmyny
TSl BBIYUCIICHUS
cuibl JlopeHua npu




peIleHnH 3a1a4;
- TIEPEYUCTISATH THIIBI
BEILIECTB 110
MarHMTHBIM
CBOMCTBaM, Ha3bIBaTh
CBOMCTBA J1a-, apa-
1 heppOMarHeTHKOB;
- U3MEPSATH CHUITY
B3aUMOJICUCTBUA
KaTYIIKA C TOKOM U
Maraura$

- IOHUMATh U
00BACHATH
LIEJIOCTHOCTD
bu3nveckoit TeopuH,
pasnuyaTh TPaHUIIBI
€€ MPUMEHUMOCTH H
MECTO B Py APYTUX
(UBUYECKUX TCOPHI;
- BIIQJIETh pUEMaMu
MTOCTPOCHUS
TEOPETUICCKIX
JI0KA3aTelIbCTB, a
TaKkKe
MIPOTHO3UPOBAHUS
ocoOeHHoCTeH
MPOTEKAHUS
(UBUYECKUX SIBICHUIN
Y TIPOIIECCOB Ha
OCHOBE TTOJTyYEHHBIX
TEOPETUICCKHIX
BBIBOJIOB H
JI0Ka3aTeIIbCTB;

- XapaKTepu30BaTh




CUCTEMHYIO CBSI3b
MEXTY

OCHOBOTIOJIAT AI0IIUMHU
HAyYHBIMH
MOHSITHSIMH:
MIPOCTPAHCTBO, BPEeMsI,
Martepus (BEIIECTBO,
ToJie), IBMIKEHHUE,
CHUJIa, DHEPTHSL.

Hroro no pazneny

27

Pazgen 2. KOJIEBAHUS U BOJIHBI

MexaHn4deckue bubanoreka LIOK
2.1 10 https://m.edsoo.ru/7f4
KoJIeOaHus
1c97c
DIeKTPOMArHUT bubmoreka [[OK
2.2 b 15 https://m.edsoo.ru/7f4

HBIE KOJICOaHUs

1c97c

- IaBaTh OIPEICTICHHUS:
KoJieOaHusI,
KoJieOaTebHas
CHCTEMA,
MEXaHUYECKHE
KOJICOaHHS,
TapMOHHYECKUE
KoJieOaHMs, CBOOOTHBIC
KoJIeOaHUsI,
3aTyxarolue
KoJIeOaHusI,
BBIHYKJICHHBIC
KoJieOaHus1, pe30HaHC,
CMeIICHHE, aMILTUTY/Ia,
MIEPHO/I, YacTOTa,
COOCTBEHHAs 4acTOTa,
daza; - mepevuncnaTh
YCIIOBUS
BO3HHUKHOBEHHUS
Kose0aHui, MPUBOUTH
TIPUMEPBI
KoJie0aTeIbHBIX

-YCTHBIH OIIpOC
-pelieHue 3aaa4
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CHUCTEM; - OIMCHIBATH
MOJIEJIU: NPY>KUHHBIN
MasITHUK,
MaTeMaTHYeCKUI
MasiITHUK; -
MIEPEYUCIIATH BHIBI
K0JIe0aTeIIbHOTO
JIBUDKCHUS, KX
CBOMCTBA, -
pacrno3HaBarh,
BOCITPOU3BOIHT,
Ha0JII0/1aTh
TapMOHHYECKUE
KOJICOaHHS,
CBOOOIHEIE,
KoJieOaHusI,
3aTyxarolme
KoJieOaHusI,
BBIHY/ICHHbIE
KoJieOaHusl, pe30HAHC; -
MEPEYUCIIATH CIIOCOOBI
MOJTy4eHUs: CBOOOTHBIX
Y BBIHYKJICHHBIX
MEXaHUYECKHX
KoJIeOaHMit; -
COCTaBIISITh ypaBHEHUE
MEXaHHUYECKHX
KoJIeOaHMH,
3aMUChIBaTh €r0
pelIeHne, onpeIesaTh
M0 YPaBHEHUIO
KOJ1e0aTeIIbHOTO
JIBUKEHHUS TapaMeTPhI
KoJIeOaHUS; -




MIPEJICTaBIISITh
3aBHCHUMOCTh
CMEIICHUS OT BpEMEHU
pU KOJIEOaHUAX
MaTEeMaTHYECKOTO U
MPYKUHHOTO MasiTHUKA
rpadudecku,
OTIPEeIATh MO
rpaduxy
XapaKTePUCTUKHU:
aMILIUTY Y, IEPHOJ U
9acTOTY; - HAXOJIUTh B
KOHKPETHBIX
CUTYaIUSX 3HAYCHHUS
nepuoa
MaTEeMaTHYeCKOro U
MPYKUHHOTO MasiTHUKA,
SHEPrUM MAsTHHUKA; -
OO0BSCHATH
TIPEBPAICHHS SHEPTUN
IIpU KOJIEOaHMSIX
MaTeMaTHIeCKOTO
MasiTHUKA U TPy3a Ha
MPYXUHE; -
HCCIIeIOBATh
3aBHCHMOCTbH Tepro/ia
Kosie0aHui
MaTeMaTHIECKOTO
MasiTHUKA OT €ro
JUTAHBI; - HCCIIEIOBATH
3aBHCUMOCTH TIEPHOa
KoJieOaHuil rpy3a Ha
MIPYXKUHE OT €r0 MaCChI

2.3

Mexanuueckue

10

bu6mmoteka [IOK

- AaBaThb OMMPEACIICHUSA

-YCTHBIH OIpOC




u
OJICKTPOMAardiuTH
bIC BOJIHBI

https://m.edsoo.ru/7f4
1c97c

TTOHSITHSIM:
AIIEKTPOMarHUTHBIE
KoJieOaHusI,
KoJe0aTeIbHBIN
KOHTYp, CBOOO/THBIE
AJIEKTPOMArHUTHBIC
KoJIeOaHus,
BBIHYX/ICHHbIE
AIIEKTPOMAarHUTHBIE
KoJIeOaHus,
TepEMEHHBII
AIEKTPUYECKUN TOK,
aAKTUBHOC
COIPOTHBIICHUE,
JICUCTBYIOLLIEE
3HAYEHHUE CUJIBI TOKA,
JIeHCTBYIOLIEE
3HaYCHHE
HANPSDKEHUS,
Tpanchopmarop,
KO3 UIIUEHT
TpaHcpopmalu; -
n300paxaTb CXeMy
K0J1e0aTeIbHOTO
KOHTYypa 1 ONUCHIBATH
CXeMy ero paboThl; -
pacro3HaBaTh,
BOCIIPOU3BOIHTH,
HaOII01aTh
CBOOOIHBIE
AJIEKTPOMArHUTHBIC
KOJICOaHHS,
BBIHYKJICHHbIE
AIIEKTPOMATrHUTHBIC
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Kose0aHusl, pe30HAHC
B LIENTU TIEPEMEHHOT0
TOKa; YMETb
NIPEIBUICTh
BO3MOKHBIE
pe3yabTaThl CBOMX
JIEUCTBUN MPU
U3MEHEHUU (HOPMBI
KHUJIKOCTH,
0OHapY>KCHUH
BO31yXa B
OKpY’KaroeM
MIPOCTPAHCTBE;
OBJIA/IETh
M03HABATEIbHBIMH
YHHUBEpPCAIbHBIMU
y4eOHBIMU
JEUCTBUSIMU TIPH
COCTaBJICHUU
CPaBHUTEIBHBIX
TaOJIHIL;
KoMMyHHKaTHBHBIE:
pa3BUBaThH
MOHOJIOTHYECKYIO U
JTMATIOTUYECKYIO PeYb;
YMETh BOCIIPHHUMATh
nepepadaThiBaTh U
NIPEIbSBIISATH
uHpOpMaIIHIO B
CJIOBECHOM, 00pa3HOi
dbopMax, BeIpaKaTh
CBOM MBICITH, CITYILIATh
coOeceqHUKA,
MPUHUMATD €r0 TOYKY




3peHUsl, OTCTANBATh
CBOIO TOUKY 3pCHUS,
BECTH JIUCKYCCHIO;
yMeThb paboTaTthb B
rpymre -
aHAITM3UPOBATh
MIpEBpaIICHUS
SHEPTHUH B
KOJIeOaTeIIbHOM
KOHTYpE IpH
AIEKTPOMArHUTHBIX
KOJICOAHMSX; -
MIPEJICTABIISITH
3aBUCHMOCTh
AIEKTPUIECKOTO
3apsijia, CUIIbl TOKA U
HaIPSKEHUS OT
BPEMEHH TPHU
CcBOOOIHBIX
AJIEKTPOMArHUTHBIX
KOJICOAHMSX
OTIPEICIIATH TIO
rpaduky KonedaHuit
€ro XapaKTEePUCTUKHU:
aMILTUTYy, IEPHO U
4acTOTY; - MPOBOJUTH
aHAIOTUIOMEXKIY
MEXaHUYCCKUMH H
AJIEKTPOMarHATHBIMH
KOJICOAHHSIMM; -
3anuchIBaTh GOpMyITy
TomMcoHa; BEIYUCTATH
C IOMOILBIO (POPMYJIIBI
TomcoHa nepuos u




9acTOTY CBOOOIHBIX
AIEKTPOMArHUTHBIX
KoJIeOaHMIi;
OTIPEICIIATh TIEPHUOI,
9acTOTY, aMILTUTYLy
KoJieOaHuii B
KOHKPETHBIX
CUTYaIUsX; -
OOBSICHATH IPUHIIHIT
MOJTyYCHUS
MIePEMEHHOTO TOKA,
YCTPONCTBO
reHeparopa
MEPEMEHHOTO TOKA; -
Ha3bIBAThH
0COOEHHOCTHU
MIePEMEHHOTO
ANEKTPUICCKOTO TOKA
Ha y4acTKe LIEeTH C
PE3UCTOPOM; -
3aIMCHIBAThH 3aKOH
Oma mist nenu
MIEPEeMEHHOTO TOKa,
HaXOIWUTh 3HAYECHHUS
CHJIBI TOKA,
HATPSDKEHUS,
AKTUBHOTO
COIPOTHBIICHUS TSN
MIEPEMEHHOTO TOKa,
JIEUCTBYIOIIUX
3HAYECHWI CHIIBI TOKA
W HAIPSDKEHUST; -
HA3bIBATh YCJIOBUS
BO3HHUKHOBEHHUS




pe30HaHca B LIENH
MEPEMEHHOTO TOKa; -
ONHUCHIBATh
YCTPOMCTBO, MIPUHLIUIT
JIEUCTBUS U
MIPUMEHEHUE
TpaHcopmaTopa; -
BBIUUCIISTh
kodurment
TpaHcpopmaIu B
KOHKPETHBIX
CUTYaIUAX

2.4

OnTtuka

25

but6mmoreka [IOK
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- 1aBaTh OIPEACIICHUS
MIOHSTHH: CBET,
KOPIYCKYJISPHOBOJHO
BOH JyaJu3M CBETa,
reoMeTpruYeCcKas
OIITHKA, CBETOBOH
Jy4, CKOPOCTb CBETA,
OTpa’KE€HUE CBETA,
MIPEJIOMJIEHUE CBETA,
MOJIHOE OTPaKEHUE
CBE€Ta, YToJ MaJIeHus,
YTOJI OTPaXKEHUSs, yroJl
MIPEJIOMIIEHUS,
OTHOCHUTEIIHHBIN
IMOKa3aTelb
MIPEJIOMIIEHUS,
aOCOJIFOTHBIN
IMOKa3aTellb
MIPEIOMJICHUS, JTMH3A,
(hoKyCHOE paccTosTHIE
JIMH3BI, ONITHYECKas
CHJIA JIMH3EI,

-YCTHBII OIpOC
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JIACTIEPCUsi CBETA,
uHTephepeHIus
CBETa,

T paKIMOHHAS
peleTka,
MoJIsIpU3aIus CBETa,
€CTECTBEHHBIH CBET,
IIJIOCKOMOJIIPU30BAHH
bIil CBET; - OIUCHIBATh
METO/1bl U3MEPEHUS
CKOPOCTH CBETA,; -
MIEPEUYUCIIATD
CBOMCTBA CBETOBBIX
BOJIH; - pacliO3HaBaTh,
BOCITPOU3BOIUT,
HaOJIFONaTh
pacnpocTpaHeHue
CBETOBBIX BOJIH,
OTpa)KEHUE,
MIpeIOMIIEHUE,
MOTJIOLICHHE,
JUCIIEPCHUIO,
UHTEp(EepeHIII0
CBETOBBIX BOJIH; -
dbopmynupoBaTh
npuHLMn [ 'rolrexca,
3aKOHBI OTPAKEHUS U
MIpEIOMJIEHUS CBETA,
TPAHUITBI UX
MPUMEHUMOCTH; -
CTPOUTH XOJ JIydel B
TJTOCKOMapAIIIIETbHON
MJIaCTHHE,
TPEYrOJIbHOU MPU3ME,




TOHKOMH JIMH3E; -
CTPOUTH U300paKeHUE
MpeaAMETa B TNIOCKOM
3epKaje, B TOHKOM
JIMH3E; - IEPEUUCIIATD
BUJIBI TNH3, X
OCHOBHBIE
XapaKTePUCTHUK —
ONTHUYECKUI LIEHTD,
rJIaBHas ONTHYECKas
ocb, (okyc,
ONTHYECKas CUJIa; -
HaXOJUTh B
KOHKPETHOU
CUTYaIlly 3HAYCHUS
yria najaeHus, yria
OTpaKeHHUsI, yria
MpeoOMIICHUS,
OTHOCHUTEIILHOTO
MOKa3aTest
MIPEJIOMIIEHUS,
a0COIOTHOTO
MOKa3aTest
MpeNOMIICHUS,
CKOPOCTH CBETa B
cpene, poKyCHOTO
paccTosiHus,
ONTUYECKOMN CHJIIBI
JIUH3BI, YBEIIMYCHUS
JIUH3BI, IEPHOJIA

T paKIMOHHON
PEIIeTKH, TTOJIOKEHUS
UHTEp(EPEHITNOHHBIX
U MU paKkIIMOHHBIX




MaKCUMYyMOB U
MHHUMYMOB; -
3aIUCBIBaTh POPMYITY
TOHKOM JIMH3HI,
HaXOJUTh B
KOHKPETHBIX
CUTYalIUsIX C €€
IMOMOIIIBIO
HEU3BECTHHIC
BCJIMYHHBI,
PerynaruBHsie:
OBJIQJICTh HABBIKAMU
CaMOCTOSATEIIBHOTO
npuoOpeTeHus: 3SHAaHU I
O JIBWDKCHHH TEJ Ha
OCHOBAHMH JINYHBIX
HaOJIIOIEHUH,
MPAKTUYECKOTO
OIIBITa, HTOHUMAaHHMS
pa3IMYNil MEXITY
TEOPETUYECKOMN
MOJIEITBIO
«PaBHOMEPHOE
JIBUKEHUE» U
peanbHbIM
JIBUKEHUEM TeJ B
OKPY’KaIOIIEM MHPE;
OBJIQJICTh HABBIKAMHU
CaMOCTOSITETbHOU
TTOCTAaHOBKH IICIIH,
TJIAHUPOBAHUS XO7a
IKCIIEPUMEHTA,
CaMOKOHTpOJIA U
OIICHKH PE3YJIbTATOB




U3MEpEHUS TIpU
BBITTOJIHCHUH
JIOMAITHUX
AKCIIEPUMEHTATBLHBIX
3aJIaHU,
nabopaTopHEBIX paboT;
HAYYHUTHCS
CaMOCTOSITEIILHO
UCKaTh, OTOMPATh U
aHAJTM3UPOBATh
UHPOPMAIIUIO B CETH
WHrepHrer,
CIIPaBOYHOU
JUTEparype;
OBJIA/IETh
IBPUCTHUECKUMHU
METOaMHU PEIICHUS
po0Jem;
[To3HaBarenbHbIC:
BOCIIPUHUMATH U
MIEPEBOTUTH YCIIOBHS
3aja4 B
CUMBOJIMYECKYIO
dbopMy; HAXOIUTH B
TeKCTe TPeOyeMyIo
uHpopmanuio (B
COOTBETCTBUH C
LEJIIMU CBOEH
JIESITEILHOCTH);
OpUEHTUPOBATHCS B
COJIep’)KaHUU TEKCTa,
MOHUMATH [ETOCTHBIN
CMBICIT TEKCTA,
CTPYKTYypUPOBAThH




TEKCT; OTOUpATh U
aHaAJIM3UPOBATh
UHPOPMALIUIO O
B3aWMOJICCTBUH TEIl
C TIOMOIIIbIO
Nurepnera; [IpoBepka
BBITIOJTHEHUS
JIOMAITHUX 3a/I1aHuH,
CaMOCTOSITENIbHbBIE
paboTHI,
nabopaTopHbBIS
pabotsr Ne 3,4,5,6,7,
OTIBITHI, TIPE3CHTAIINH
U JOKJIAJIBI,
KOHTpOJIbHAst paboTa
Ne 3, rectupoBanue. -
OO0BSACHATH TIPUHLIUIT
KOPPEKILHUU 3pEHUS C
MIOMOIIBIO OYKOB; -
IKCIIEPUMEHTAIBHO
OTIpeNIeNATh
MoKa3arenb
MIPEJIOMIICHUS CPEJIBI,
(hOKyCHOE pacCTOsIHHE
coOuparoriei TMH3bI,
JUIMHY CBETOBOM
BOJIHBI C IOMOIIBIO

T (paKITmOHHON
PCIICTKH; - BBIJICISTH
OCHOBHBIE TTOJIOKEHUS
KOPIYCKYJISIPHOM 1
BOJIHOBOM TE€OPHil
cBeTa

Hroro no pazneny

60




Paszea 3. OCHOBBI CIIEHNUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuoset CTO

bubmuoreka [JOK
https://m.edsoo.ru/7f4
1c97c

JlaBaTh ONpPE/IEIEeHUsS
HOHATUI: COOBITHE,
MOCTYJIAT,
WHepIUanbHas
cucTeMa OT4YeTa,
BpeMs, JJIMHA Tela,
Mmacca IoKos,
WHBapUaHT, YHEPIUs
HIOKOSI; - OOBSICHATH
HIPOTUBOPEUMS MEXKIY
KJIACCUYECKOU
MEXaHUKOU U
AIEKTPOJUHAMUKON
Makcsemia n
IPUYHMHBI TOSIBIECHUS
CTO; -
(dbopMynupoBaTh
noctynatel CTO; -
¢dbopMynupoBaTh
BBIBOIbI M3
nocrynaros CTO
OOyuaeMblif MOTy4YuT
BO3MOXHOCTb
HAY4YMUThCA -
MOHUMATh U
OOBSACHATH
LIEJIOCTHOCTh
¢bu3nveckoil TeopuH,
pa3nuyath TPaHMLBI
ee MIPUMEHUMOCTH U
MECTO B PSIIY IPYTHUX
(bu3NYECKUX TEOpUi; -
BJIAJIETh IPHEMaMHU

-YCTHBINA ONPOC
-pelieHue 3aaa4
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MOCTPOCHUS
TEOPETUICCKUX
JTIOKA3aTeNNbCTB, a
TaKxKe
MIPOTHO3HPOBAHUS
0COOCHHOCTEH
MPOTCKAHHS
(bU3NYECKUX SIBICHUN
Y TIPOIIECCOB Ha
OCHOBE ITOJTy4EHHBIX
TEOPETUYCCKUX
BBIBOJIOB U
JTIOKA3aTeJIbCTB; -
BBIJIBUTATh THITOTE3bI
Ha OCHOBE 3HAHUS
OCHOBOITOJIAT AFOIIHX
(hU3UIECKUX
3aKOHOMEPHOCTEH U
3aKOHOB

Hroro no pasgeny

5

Pazgen 4. KBAHTOBAS ®U3UKA

4.1

Kopmyckynsipao
-BOJIHOBOI
Jyanu3m

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
1c97c

- IaBaTh OMpeeNIeHNUs
TTOHSITHM:
dboToaddekT, KBaHT,
TOK HACBHIIICHHSI,
3aJIep>KUBAIOIIEe
HampspKeHue, pabora
BBIXOJIa, KpacHas
rpaHuIa
doroapdexra; -
pacro3HaBarh,
HaOJIFOIATh SIBJICHUE
dbotorddexra; -

-YCTHBIH OIIPOC
-pelieHue 3ana4



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OIKCHIBATH OIBITHI
CroneroBa; -
dbopMynTupoBaTh
runore3y [limanka o
KBaHTaX, 3aKOHbI
dororddekra; -
aHAJTM3UPOBATh
3aKOHBI
doTtoarddexra; -
3aIUChIBATh U
COCTaBJISATh B
KOHKPETHBIX
CUTYyaIlMsIX YPAaBHCHHE
DHHIITEHA U
dorordpdekra u
HaXOJIUTh C €ro
TIOMOIIIBIO
HEH3BECTHBIC
BEJIMYMHBI; -
MPUBOIUTH TIPUMEPHI
WCIIOJIb30BaHUS
dbotoaddexra; -
OOBSCHATH CYTh
KOPITYCKYJISIPHO
BOJIHOBOT'O JTyajii3Ma,
- OTHCHIBATD OIBITHI
Jlebenena mo
U3MEPEHUIO JIaBIICHHS
CBETa U
MIOJITBEPKTAIOIIIX
CJIOHOE CTPOCHHE
aToma, -
aHAITM3UPOBATh
paboTy YY4EHHBIX 110




CO3/IaHUIO MOJETH
CTPOCHUS aToMa,
MOJYYECHUIO
BBIHYXJICHHOTO
U3ITy4eHUs,
MPUMECHECHHH J1a3€POB
B HayKe, ME/IMIINHE,
MPOMBIIICHHOCTH,
OBITY

4.2

®duzuka aroma

but6mmoreka [IOK
https://m.edsoo.ru/7f4
1c97c

- 1aBaTh OIPECIICHHS
MOHATUI: aTOMHOE
AP0, SHEPTETUUECKUI
YPOBEHbB, SHEPTUS
MOHM3AIIHH,
CIIOHTAHHOE U
BBIHYKJICHHOE
U3JIy4€HHUE CBETA; -
ONUCHIBATh OIBITHI
Peszepdopna; -
ONMCHIBATh U
CpaBHMBATh MOJEIN
atoma TomcoHna n
Pesepdopna; -
paccMaTpuBaTh,
UCCIIEI0BATh U
ONUCHIBATh
JIMHEWYaThIe CIIEKTPBI;
- popmyIUpOBaTH
KBaHTOBbIE
noctynatel bopa;
O0O0BSCHSTH
JIMHEWYAThI CIIEKTPbI
aToMa BOJIOpOJia Ha
OCHOBE KBAHTOBBIX

-YCTHBIA ONpPOC
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noctynatos bopa; -
pacCUUTHIBATh B
KOHKPETHOU
CUTYalllU 4acTOTy U
JUIMHY BOJIHBI
UCITyCKaeMOoro
¢doToHa npu nepexojie
aToMa U3 OJTHOTO
CTallMOHAPHOIO
COCTOSIHUS B IPYroe

4.3

dusnka
aTOMHOTO si7pa
n
DJIEMEHTAPHBIX
YaCTHI]

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
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- 1aBaTh ONPEJCICHUS
MOHSATUI: MacCOBOE
YKCII0, HYKJIOHBI,
SIEPHBIE CUJIBI,
nedeKT Macc, SHeprus
CBSI3H, y/eJbHAas
SHEPrus CBS3U
aTOMHBIX s1€Ep,
PaZ0aKTUBHOCTb,
NepUoJ Motypacnaja,
HCKYCCTBEHHAsI
paZOaKTUBHOCTb,
AJIEPHBIE PEAKLINN,
SHEPreTUYECKU I
BBIXOJ SIAEPHOM
peaxuuu,
KO3(QPUIUEHT
Pa3MHOKEHUs
HEUTPOHOB,
KpUTHYECKasl Macca,
peaKTophI-
Pa3MHOXKUTENH,
TepMosIepHas
peaxkuus: -

-YCTHBII OIpoC
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CpaBHMBATh CBOMCTBA
MPOTOHA U HEUTPOHA;
- OIUCHIBATH
MIPOTOHHO-
HEUTPOHHYIO MOJEIb
SApa; - ONPENEHATD
COCTaB saep
pa3IMYHBIX
AJIEMEHTOB C
MOMOUIbIO TaOTHUIIBI
Menpaeneena;
n300pakaTh M YATATh
CXEMBI aTOMOB; -
BBIYUCIISTH AEPEKT
MacC, SHEPTUIO CBSI3U
U yIIETbHYIO SHEPTUIO
CBSI3U KOHKPETHBIX
aTOMHBIX SI7IED;
aHAJIN3UPOBATH CBS3b
YAEIBHON SHEPTUHU
CBSI3H C
YCTOMYUBOCTBIO SAJIEP

Hroro no pasgeny
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Pazgen 5. JIEMEHTBI

ACTPOHOMUMHU U ACTPOPU3NKHU

DIIEMEHTHI
5.1 aCTPOHOMHUH U
acTpOpU3UKH

12

but6mmorekxa [IOK
https://m.edsoo.ru/7f4
1c97c

JaBaTh OIMpeaeTIeCHUS
MOHATUHN: HeOecHas
cdepa, HIKIUNTHKA,
HEOECHBIN SKBATOP,
MOJIFOC MUPA, OCh
MUpa, KPyT
CKIIOHEHHSI, TIPSIMOE
BOCXOKJICHUE,
CKJIOHCHHE,

-YCTHBIH OIIPOC
-pelieHue 3ana4
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napajuiakc, mapcex,
aCTpOHOMHUYECKas
eAVHULA, [ICPUTEIINH,
adenuii, COTHEYHOE
3aTMEHUE, IyHHOE
3aTMEHUE, MJIAHETHI
3€MHOM T'PYIIIIbI,
IUTAHEThI-TUTAHTHI,
acTepou]i, METeop,
METEOpHUT,
dbotochepa,
CBETUMOCTb,
npotyoepaHeli,
MyJbCcap, HEUTPOHHAS
3Be37a, IPOTO3BE3/1a,
CBEpXHOBas 3B€3/1a,
rajlakTuka, KBasap,
KpacHO€ CMEIIeHHE,
Teopus bonbiioro
B3pbIBa, BO3PACT
Bcenennoii; -
BBIJICIISITh
0COOEHHOCTH
CUCTEMBI 3EMIISA-ITYHA;
- pacIo3HaBarTh,
MOJICJIUPOBATh
JYHHBIE U COJIHEYHBIE
3aTMEHHUS; -
OOBSACHATH MPUITUBBI U
OTJIUBBI; - OITUCHIBATh
crpoenne CoJIHeuHOM
CUCTEMBI,
MEePEYUCIIATD MJIaHEThI
Y BUJIbI MAJIBIX TEI; -




MEePEUUCIIATD
TUMHWYHBIE TPYTIIIbI
3B€3/], OCHOBHBIE
¢duznveckue
XapaKTEPUCTUKU
3BE3/]l, OMUCHIBATh
SBOJIFOLIMIO 3BE€3] OT
POXKJIEHHUSI IO CMEPTH;
- Ha3bIBaTh CaMble
SIPKHUE 3BE3/bl U
CO3BE3US; -
MEPEUYHCIIATH BUJIbI
TaJIaKTUK; - BBIJCIISTH
Mueunslii MyTh cpeau
JIPYTUX TaJaKTHK,
ONpeeNsiTh MECTh
ConHe4HOU CUCTEMBI
B HEW; - IPUBOAUTH
KpAaTKO€ U3JI0KEHUE
teopuu bosbioro
B3PBIBA U TEOPHUH
pacupsArOIEencs
Bcenennon.

Hroro no pazneny 12

Pazzea 6. PU3HUYECKHAMN TPAKTUKYM

6.1 dusnueckui 16 16
PaKTUKYM
Hroro no paszneny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE

CucremaTuzanu
7.1 s1 1 00001IeHNE 15

npeaAMETHOTO




coJiepKaHus U
OIIBITa
NeSITeIbHOCTH,
npuoOpeTéHHOT
0 TIpU U3yYEHHUH
Kypca Qpu3uKu
10 — 11 xnaccos

Hroro no pazgeny 15

PezepBHOE Bpems 10
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KOJIMYECTBO
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