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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKke Ha YpOBHE cpeaHero oOimero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBareiapHOM mnporpammel, npeacrtaBieHHsix B I'OC COO, a
Takxke ¢ yu€toMm (enepanbHOl paboueld mporpamMMbl BocniuTanus U KoHmeniuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depeparuu,  pealM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/esioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM  y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBieHUWE O MLEJsAX, COAEpNKaHUM, OoOIen
CTpaTeruu OOYy4YeHMs, BOCIHUTAHWUS W PA3BUTUS OOYYAIOIMIUXCA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢u3MKd YriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/1ayu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBIIEHUS CBOMX HWHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKeHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (PUBUKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHUATIBHOCTSIM.

B nporpamme mno Qusuke omnpenenstoTcs IUIAaHHUPYEMBIE pPe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKW TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOy4YarolIMXCs, OCBOMBIINX
nporpaMMmy 10 (¢GU3UMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE Ppe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJIBTATHI M0 T0JIaM 00yUYCHHUS;

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

[Iporpamma 1o ¢u3MKe HMEET TPHUMEPHBIH XapakTep W MOXKET ObITh
WCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIIEHUSI CBOMX pab0OUMX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TPU YCIOBHH
coXpaHeHHMs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.

du3nka Kak Hayka O HauOosee OOIMX 3aKOHAX MPUPOAbI, BHICTyMHas B
KadecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHuM 00 okpyxaroiem Mupe. LlIkonbHBIN Kype PU3NKK — CUCTEMOOOpA3yIOLIUA
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3MUECKUE 3aKOHbI



JeXaT B OCHOBE TIPOIIECCOB U SIBICHUHM, H3y4aeMbIX XuUMHUEH, OuHOIOTHEH,
duszuueckoit reorpaduert U actpoHomwueil. Mcrmonb3oBaHME U AKTUBHOE
npUMeHEeHUEe (U3MYECKUX 3HAHUM ONpeAeNuiio Xapakrep M OypHOE pa3BHTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCa, TMOJIyYeHHs] HOBBIX MAaTe€pUaioB C 3aJaHHBIMU CBoOWcTBaMH. M3ydenue
(U3MKM BHOCHUT OCHOBHOM BKJIaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 0oOywaroumerocs, B (pOpMHUpPOBaHUE YMEHHM MPUMEHSATh HAy4YHBIH
METO/1 IO3HAHMSI PU BBITIOJTHEHUH UMHU Y4€OHBIX UCCIEA0BAHMIA.

B ocHOBY Kypca (pU3uKH Ha YpOBHE CpEHEr0o 001IEero 00pa3oBaHus MOJ0KEH
pSI UAeH, KOTOPbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIIACCUYECKOU, TaK U COBPEMEHHOUN (PU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHEeM OOIIECTBAa, a TaKkKEe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMYECKUMHU MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc dbuzuku yroyOaéHHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
NPWIOKEHUM W3YYEHHBIX TEOpWil M 3akoHOB. Ilpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA M COBPEMEHHbIE TEXHUYECKHE YCTPOWCTBA, H
TEXHOJIOT U U.

Hoea 3konozuzayuu peanusyeTcss IMOCPEIACTBOM BBEACHUS DSJIEMEHTOB
CollepKaHMs, TOCBAIIEHHBIX HKOJIOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OO0CYXICHUS
po0OJIeM palliOHAIBHOTO MPUPOOTIOIB30BAHUS U IKOJIOTHUECKONH O€30IaCHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (GU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. s pusuku peammsanust 3TUX
NPUHLUIIOB 0a3upyeTcsl Ha MCIOIb30BAHUU CAMOCTOSTEIBHOIO 3KCIIEPUMEHTA KaK
MMOCTOSTHHO JIeWCTBYIOIIEero ¢akropa ydeOHoro mporecca. Jimsa yrmyO6iaéHHOTO
YPOBHA — 3TO CHCTEMAa CaMOCTOSITEIBHOIO YYEHHYECKOIO0 HKCIIEPUMEHTA,
BKJIFOYAIOIIET0 (PPOHTAIBHBIE YUYEHWYECKHE OMNBITBI IMPU HM3YyYEHUH HOBOIO
MaTepuania, JabopatopHsie paboThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
1aBa crmocoba peanu3anuu  (PU3MUECKOro TpakThukymMa. B mepBoM ciydae
MpaKTUKyM npoBoauTcs ubo B koHie 10 u 11 knaccos, nubo mocie nepBoro u
BTOPOrO MOJYroAuWid B KaXJIOM U3 3THX KiaccoB. Btopoit cmocod — 310
uHTerpanusi paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpBIE
MPOBOMSITCS B mpoliecce uzyueHusi pazaena (temsl). Ilpu sTom mon pabGoramu
IIPaKTUKyMa MIOHUMAETCS CaMOCTOATENIbHOE MCCIIEJOBAaHUE, KOTOPOE MPOBOJAUTCA
10 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BHIa 0€3 MOIaroBoi MHCTPYKIIUH.



B mporpamme mo ¢usmke cHCTeMa yYEHHYECKOTO DJKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MPAKTUKyMa IpPEACTaBlieHa €IMHbIM mepeyHeM. Bnibop
TEMATUKHA U1 OTUX BUIOB YYCHHUYECKHX IMPAKTUUECKHX Pa0OT OCYIIECTBIISACTCS
y4acTHUKaMU 00pa3oBaTeIbHOTO Mpoliecca UCXOAs U3 OCOOCHHOCTEH MOYypOYHOTO
IUIAHUPOBAHUS W OCHalleHusi KabuHeta Qusuku. [Ipu sTom obOecneunBaeTcs
OBJIaJICHNE OOYYaIONUMHUCS YMCHHSIMU TPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPCHHUS, MCCISIOBAHUS 3aBUCHUMOCTECH (PU3NYCCKUX BEIMYUH U ITOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEIJIOKESHHBIX THIIOTE3.

Bonpiioe BHWMaHWE yOEMAETCS PEIICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amau. [Ipu 3TOM M pacUETHBIX 3a/ad MPHOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHON W HESBHO 3aJIaHHOW (PU3MUYECKOW MOJICIBIO, IMO3BOJISIONINE MTPUMCHSTh
W3YyYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTHM KaK W3 OJIHOTO pasjena Kypca, Tak |
UHTETPUPYS IPUMEHEHNE 3HAHWW W3 Pa3HbBIX pa3nenoB. [|Jisi KaueCTBEHHBIX 3a]1a4
NPHOPUTETOM SIBIIAIOTCS 3aJaHusl Ha OOBSICHCHHE/NpEICKa3aHue MPOTECKAHUS
(Gu3HUECKHUX SBICHUH W MPOIIECCOB B OKPYKAOIICH JKM3HHU, TpeOyromue BeIOOpa
du3HUecKOr MOACIHN JUISl CUTYaIluH MTPaKTUKO-OPHEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIeUeHHUI0 ydeOHOro mpolecca Kypc (U3UKH yriayOJEHHOTO
YpOBHS Ha YPOBHE CPEHETO 0OIIEero 00pa3oBaHUs JOHKCH U3Y4aThCs B YCIOBHUAX
npeaMeTHOTO KabuwHeTa. B kabuHeTe GU3MKM JODKHO OBITh HEOOXOJAMMOE
nabopaTopHoe OOOpYJOBaHHE MJIA BBIMOJHEHUS YKa3aHHBIX B MpPOrpaMMme IO
¢u3MKe YYEeHHMYECKUX OIBITOB, JAOOPATOPHBIX padOT W paboT MpaKTUKyMma, a
TaK)Ke JEMOHCTPAIMOHHOE 000pYyI0BaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHHe (OPMHUPYETCS B COOTBETCTBUHM C
OPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00OECleurMBaeT TMOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTPAIMM IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHUM M  TPOLECCOB, OMIHUPUYECKUX H
(dbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHEHUH.

JlaGoparopHoe o00OpyaOoBaHWE ISl YYEHHUECKHX TMPAKTHYECKHX pPadboT
dopMupyetcst B BH€ TeMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydammwuxcsi. TemMaTH4ecKue KOMIUICKTHI
1abopaToOpHOTO O00OPYNOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEITBHBIX CUCTEM B BHJIE IU(DPOBBIX TaOOpaTOPHUH.

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

dbopMHupoBaHUE WHTEpECAa H CTPEMIICHHS OOydYaIOIMMUXCA K HAYYHOMY
W3YYCHUIO TPHUPOJBI, pa3BUTHE WX HMHTEIUICKTyaJbHBIX W  TBOPYECKUX
CHOCcOOHOCTEMH;

pa3BHUTHE MPEACTABICHWNA O HAyYHOM METOJIe MO3HAHWS U (HOPMUPOBAHUE
MCCJIEI0BATEIILCKOTO OTHOIIEHHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHHUS KAaK pe3yjbTaTa M3yUEHHUS OCHOB
CTpOEHUS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHUE YMEHUM OOBSICHATH SBICHUS C UCIIOJIH30BaHUEM (U3NUECKUX
3HAHWWA W HAYYHBIX JIOKA3aTEIHCTB;



dbopMupoBaHue TMpeACTaBICHUM O ponu (U3UKA I Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MpeICTaBICHUI 0 BO3MOXHBIX  cdepax  Oyayuieit
npoeCCUOHANLHON  JIeSITEIbHOCTH, CBA3aHHBIX C (PU3HKOH, TMOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBIEHUU.

JlocTrkeHue 3TUX Lened 00ecrneunBaeTcs peleHueM CIeAyIoIuUX 3a7ad B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00Iero o0pa3oBaHus:

npUOOpETeHHE CUCTEMBI 3HAHMM 00 OO0HUX (PU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAasl  MEXaHUKY,  MOJEKYISIpHYIO  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKH;

dbopMupoBaHue yMEHUN MPUMEHSATH TEOPETUUECKHUE 3HAHUS JJIs1 OOBICHEHUS
(Gu3HUeCKUX SBJICHUA B TPHUPOAC W JUIS TPUHATHS TPAKTHUYCCKUX PEHICHUN B
MTOBCETHEBHOM JKU3HU;

OCBOCHHME CIOCOOOB pEIICHHUS pa3IWYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢uznuecko MoIenblo, 3a/ay, MOAPa3yMEBAIOIIMX CAMOCTOSATEIBLHOE CO3/IaHHE
¢usznueckoi Mojenu, aaeKBaTHOM YCIOBHUSIM 3aJadyd, B TOM 4YHCJE 3ajad
WH)KEHEPHOTO XapaKTepa;

NMOHUMaHUE (PU3UYECKUX OCHOB U TMPHUHIMIOB JACHUCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOILECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOIO TUIAHUPOBAaHUS U TMPOBEICHUS
¢u3nueckux OSKCIEPUMEHTOB, aHaJlW3a W MHTEpHpeTanud  MHPOpMAINH,
OTIpEeJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

CO37aHUE YCJIOBHM [IJI1 pa3BUTUSL YMEHHUUM MPOEKTHO-UCCIIETOBATEIBCKOM,
TBOPUYECKOM JEATEIHHOCTH;

pa3BuTHE MHTEpeca K chepam npodhecCUOHAIBHON NIeATeTbHOCTH, CBA3aHHOM
¢ (PU3UKOM.

B coorBerctBun ¢ TtpeboBanusimu OI'OC COO yrinyOnéHHBIN YpPOBEHb
u3ydeHus: ydyeOHoro mnpeamera «®DusznkKa» Ha YpOBHE CpEAHEr0 OOIIETo
oOpa3oBaHUs BBIOMpAECTCS OOYYAIOIIMMUCS, ITUTAHUPYIOIMIMMHU TPOJAOJKEHUE
00pa3oBaHUs MO CIEIMHATBHOCTIM (DU3UKO-TEXHUIECKOTO MPODHIIA.

Ha u3ydenue ¢busuku (yriyOn€HHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBogutcs 340 gacoB: B 10 kimacce — 170 gacoB (5 yacoB B He/IEI0),
B 11 xnacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipennaraemseiii B mporpamMme 1o (¢U3UKE TMepeyeHb JabOpaTOPHBIX W
MPAKTUYECKUX paboT SBIAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JellaeT BHIOOD
MPOBENICHNUS JTA0OPATOPHBIX PAOOT W OMBITOB € YYETOM HMHIWBHIYATHHBIX
0coOeHHOCTEH 00y4JaroIIIXCA.

COJEP)KXAHUE OBYUYEHUA

10 KITIACC

Paznen 1. HayuHblii MeTOJ MO3HAHUS MPUPOABI.
®usnka — pyHnamMeHTadbHas HayKa o npupoje. Hayunsiii Mmetoa nmo3Hanus u
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.



OKCIEpUMEHT M TEOpHUs B Mpolecce MOo3HaHus npuponabl. HabmioneHue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl u3MepeHus (PU3NYECKHX BEJIWYMH (aHAJIOroBble M LU(PPOBBIE
HU3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIE JAaTYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (U3MYECKUX  BeIWYUH  (aOcontoTHas |
OTHOCHUTEIIbHA ).

MopenupoBanue (PpU3NUECKUX SBJICHUN U MPOILIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HeadbHas >XUAKOCTh, HACAIbHBIA Ta3, TOYCUHBIM
3apsan). ['unoreza. ®u3nyeckuid 3aKOH, TPaHUIIbl €r0 MPUMEHUMOCTH. Pusnueckas
TEOpHs.

Pons u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAYyUYHOW KapTUHBI
MHUpa, B MPAKTHUYECKOMN JEATEIILHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HANPsDKEHHS B IIEMU TMOCTOSHHOTO TOKa TMpH
MTOMOIIIM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTETLHBIX MPUOOPOB.

3HakoMCTBO ¢ 1udpoBoil abopatopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEIMYMH MPHU TTOMOIIN KOMITHIOTEPHBIX JTaTUUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe aBwmxkeHHe. OTHOCUTEIBHOCTh MEXaHMYECKOTO JIBH)KCHUSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHUKH.

Pannyc-BekTop MaTepualbHONM TOYKH, €ro MPOEKIMH HAa OCU CHCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBbI KOOpPIHMHAT.
Ciio)keHue nepeMenieHU U CII0KEHUE CKOPOCTEH.

PaBHOMEPHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHHUE. 3aBUCUMOCTD
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEPUAIbHON TOYKH OT BPEMEHH U UX
rpaduKH.

CBobOomHoe majeHue. YCKOpEeHHE CBOOOHOTO MajacHus. J[BKeHue Tena,
OpOIICHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHsI MaTepUaIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmonm m wacrtora oOpalieHws.
LentpocTpemMutenbHoe (HOpMaJbHOE), KacaTelbHOE (TAHT€HIMAIbHOE) U MOJIHOE
YCKOpPEHHE MaTepHAIbHOU TOYKH.

TexHuueckne yCTpPOMCTBA M TEXHOJOTHMUECKUE TIPOLIECCHI: CIHIOMETP,
JNBWKEHHE CHAps0B, LIEMHbIC, IIECTepEHYAThIE W pPEMEHHbIE Mepenayu,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpauuu.

Mogenb cucTteMbl OTCU€Ta, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Cnoco0bI ucciaeaoBaHus IBHKCHUH.

Nnntoctpanus npenesibHOro nepexoa u U3MEpPeHue MrTrHOBEHHONW CKOPOCTH.



[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnionenne nBukeHHs Tena, OpOIIEHHOTO IMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPY>KHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTEW, TPACKTOPUM, CKOPOCTEH ABMKEHUS OJHOTO M TOTO XK€
T€la B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

N3mepenue yckopeHus Mpu NpSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM TMJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBI>KCHHH.

N3mepenne YCKOpEHUS CBOOOJTHOTO naJieHus (pexoMeHT0BaHO
UCITOJIb30BaHME ITU(POBOH T1ab0OpaTOPUN).

N3yuenne naBuKEHUs Tenla, OpPOIICHHOrO TOpU30HTaIbHO. I[IpoBepka
TUIIOTE3bl O TMPSAMON MNPOHOPIMOHATBHOM 3aBUCUMOCTH MEXIY AalbHOCTHIO
noJIETa U HAYAJIbHON CKOPOCTBIO Tea.

N3ydeHne IBUKEHHUS Tejla MO OKPY>KHOCTH C IOCTOSIHHOM IO MO0
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TEpHOJa OOpalleHuss KOHUYECKOTO MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.

[lepBbiii 3akoH HeroToHa. HMHepumanbHbie cUCTeMbl OTcuéTa. [lpuHUIKAD
otHocuTtenbHOCTH ['anuies. HennepuuanbHble cHUCTEMBbl OTCUETA (OMpEnEsICHHE,
IpUMEPHI).

Macca tena. Cuna. [IpyuHimn cynepno3uiuuu CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOU TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OJKBUBAJIEHTHOCTh TIPABUTALMOHHON W
WHEPTHOU MaCCHI.

Cuna TsokecTu. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO TAJCHHSI OT BBICOTHI
HAJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyueckord IMHPOTHL. JIBUKEHHE
HEOECHBIX TeJl M UX CIMYyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ymnpyroctu. 3akoH ['yka. Bec Tema. Bec Tema, nBmxyierocs c
YCKOPEHHUEM.

Cuna tpenusi. Cyxoe tpenuwe. Cuila TPEHHUsI CKOJBKEHUS M CUJIa TPEHUS
nokosi. Koadpdunuent tpenus. Cuna CONPOTUBICHUS TPU JBHIKCHUH Tella B
YKUJIKOCTH WJIY rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO JBUKEHHUS.

JaBnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHudeckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOIECCHI: TMOIUIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.



HaGmonenne nBukeHUs Tell B MHEPIUATbHBIX U HEMHEPIIUAIbHBIX CUCTEMAX
OTCYETA.

IIprHIUIT OTHOCUTEIBHOCTH.

Kauenne nAByX UMIMHAPOB WM IIAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOJCHCTBYIOLIECH  MOPUIOKEHHBIX K TEIy CHI C
MPOU3BEICHUEM MACChI T€JIa HA €r0 YCKOPEHUE B MHEPLUHUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cWJl, BO3HUKAIOUIMX B PE3YJITATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHUCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUH.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

N3mepenue paBHOJCUCTBYIOMIECH CHJI TIPU JABMIXKEHUM OpycKa IO HAKJIOHHOU
MJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHU JBIKCHHMsI Opycka Mo
HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanne 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

N3ydeHne NBUKEHUSI CUCTEMBI TEN, CBA3aHHBIX HHUTHIO, IEPEKUHYTON 4Yepes
NErKuii OJIOK.

N3mepenue koddduiimeHTa TpeHus Mo BEIUYHMHE YIIIOBOTO KoddduiireHTa
saBucumocTs F,(N).

HccnenoBanue nBukeHus: Opycka Mo HAKIOHHOW ITJIOCKOCTU C MEPEMEHHBIM
KO3 PUITMEHTOM TPEHUS.

N3ydeHne nBUKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teino. IlocTymaTenbHOoe W BpamiaTelbHOE JIBHXKEHUE
TBEPAOTrO Teja. MOMEHT CWIbl OTHOCHTENIBHO OCH BpaimleHus. Ilnedo cuibl
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

YcoBus paBHOBECHS TBEPAOrO TENA.

YcroitunBoe, HEYyCTOMYMBOE, OE3pa3IMuHOE PAaBHOBECHE.

TexHnueckue yCTpOMCTBA M TEXHOJOTUYECKHE MPOLECCHI: KPOHIITEHH,
CTPOUTENBHBIN KPaH, peIIETYAThIE KOHCTPYKIIMH.

Jemoncmpauuu.

VYcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

UccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpalICHUS.

KoHncTpynpoBaH#e KpOHIITENHOB U pACUET CUJT YIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIErO TUIOMIAAb OTIOPBI.

Tema 4. 3aKkonvt coxpanenusn ¢ mexanuke.



NMnynsc MaTepuanbHOW TOUYKH, CUCTEMBI MaTepUANIBHBIX TOYEK. LleHTp Mace
CUCTEMBI MaTepUAJIbHBIX TOUEK. TeopeMa 0 IBMKEHUH LIEHTPA Macc.

NMiynibe CHITBI M1 N3BMEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

MoMEHT umIlynbca MaTepUaIbHOM TOYKMU. [IpencraBieHue O cCOXpaHEHUU
MOMEHTa UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PabGoTta cuiapl Ha MajJoM M Ha KOHEYHOM IepeMelleHuu. [ 'paduyeckoe
MpecTaBlieHue pabOoThl CUIIBI.

MOIIHOCTb CUJIBI.

Kunernueckass sHeprusi marepuaibHOM TO4YKkH. TeopemMa 00 HW3MEHEHUH
KMHETUYECKON SHEPTrUM MaTepUaIbHON TOUKH.

[ToreHuanbHble W HENOTEHUHATIbHbIE CWIbl. [loTeHIManbHAsE SHEprus.
[ToTennuanbHas >HEprus ynpyro aehopMupoBaHHON NpYykuHbL. [loTeHIManbHas
DHEPrus Tella B OAHOPOJHOM IpaBUTAUMOHHOM mose. lloTeHinmanbHas sHeprus
TeJa B IPaBUTALMOHHOM I10JI€ OJJHOPOIHOTO I1apa (BHYTpU U BHe miapa). Bropas
KOCMHYECKasi CKOPOCTh. TPEThs KOCMUYECKAsi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPIUH CUCTEMBI TEN. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHym sl UACANBbHOM JKUAKOCTH KaK CIEIACTBUE 3aKOHA
COXpPaHEHHUsI MEXaHUYECKOU SHEPTUMU.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHUE PAKET,
BOJIOMET, KOMEpP, NPYXKUHHBIM MHUCTONET, THUPOCKOM, (PUTYPHOE KaTaHHUE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

HN3mepeHnre MOITHOCTH CHJIBL.

W3meHeHue sHepruu Tena Mpu COBEPIICHUU PaOOTHI.

B3aumHble TIpeBpalieHrs KUHETHYECKOM M NOTEHUHAJIBHOW HSHEPrud IpHU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEPTruM Npu CBOOOHOM IMaJACHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenune nmmyiibca Tesaa no TOpMO3HOMY Iy TH.

N3mepenue cumibl TATM, CKOPOCTH MOJENIH 3JIEKTPOMOOWIS M MOIIHOCTHU
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBIL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVICTBUH.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE M3MEHEHHUS OTCHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOM CUIIBI
TPEHHS.

Onpenenenue pabOThl CUJIbI TPEHHSI MPU JBUKEHHHM Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Pazngea 3. MousekyasipHas pusuka ¥ TepMOAMHAMMKA.



Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI MEOPUU.

OCHOBHBIE TOJIOKEHUS MOJIEKYyJIsipHO-KMHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBaHue. Jluddysua. bpoyHoBckoe ABWKeHHE. XapakTep
NBWO)KEHUS W B3aUMOJCHCTBUSL 4YacTUIl BemiectBa. Mojaenu CTpOeHMs Ta3oB,
KUJKOCTEH W TBEPIBIX Ted U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX
Mozeneli. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[Toctostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mojenb uieanbHOTO ra3a B MOJEKYJIIPHO-KUHETUUECKONW TEOPUU: YACTUIBI
rasza ABWXKYTCSI XaOTHUYECKHU U HE B3AaUMOJECUCTBYIOT APYT C JPYTrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AGcomroTHaS
temreparypa (mkana temneparyp KenbBuna). 3akon Jlanerona. M3omporiecce B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJUYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIEHNE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBa3p  MEXIy JaBJI€HUEM U  CpPeJHEM  KUHETUYECKOW DJHEprueu
MOCTYNATEJIbHOTO TEIJIOBOTO ABWXKEHHUS MOJICKYJ HJ€albHOro rasa (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UCATIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETUYECKOM SHEPTUei MOCTYNaTeIbHOTO TETJIOBOTO JBUKEHUS €€ YaCTHlL.

TexHuueckne yCTpPOMCTBA M TEXHOJOTHMYECKUE IIPOLIECCHI: TEPMOMETP,
O6apomeTp, Moy4eHrue HaHOMaTEepPUATIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Buneoponnk ¢ 3anuchio pearbHOro OPOYHOBCKOTO ABUKCHUSI.

Juddy3us xuakocTe.

Mopnaens onbita ITepHa.

[IpuTskeHre MOJIEKyI.

Mogenun KpucTayuiM4ecKuX pemeToK.

HabGmronenne u uccneoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

HccnenoBanne mpomecca YCTaHOBJICHUS TEIUIOBOIO PAaBHOBECUS IIPU
TEIUIO0OMEHE MEXTy TOPSIYCi W XOJIOAHOU BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30X0pHOro mnporecca.

Nzydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJ]) cuctema. 3agaHue BHEIIHUX YCJIOBUU s
TEPMOJIMHAMHUYECKOW CUCTEMBbI. BHEIHNE 1 BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMonpoW3BOJIbHAs — peJlaKCalys
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TPUMEHUMOCTH 3TOM MOJIENU: HU3Kash KOHLIEHTPAIUsl YaCTHLl, BBICOKHE
TEMIIEpaTypbl. BelpakeHUe i1 BHYTPEHHEN SHEPTUU OJJTHOATOMHOI'O HJIEAIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaATUYECKUE TTPOLIECCHI.

DOnemeHTapHasi pabora B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHWsT  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMUYECKOM  cUCTeMbl  0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo TtemnoTel. Tenmno€MKOCTh Tena. YaenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r konmuMuecTBa TErUIOTHI mpu  Temonepenaye. I[lonsitue 00
aanabaTHOM mpolecce.

IlepBeii1  3aKkOH TepMoAMHAMUKU. BHyTpeHHss osHeprusd. Kommuectso
TEIUIOTBI W paboTra Kak  Mepbl M3MEHEHHUS  BHYTPEHHEH  dSHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOIMHAMUKHM [Ji1 PABHOBECHBIX IMPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOIAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akoH TepMOAWHAMHKH [JJ HEPABHOBECHBIX  IPOIECCOB:
HEBO3MOXKHO Tepe/laTh TEIJIOTY OT OoJiee XOJOAHOro Tena K 6ojiee HarpeToMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh NpUPOIHBIX ITPOIIECCOB.

[TpuHumne! nectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: XOJIOAWIBHUK,
KOHJUITMOHED, AW3EIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHa,
[OJIyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3aLUs «TEIUIOBBIX» OTXOHOB C
HCIOJIb30BaHUEM TEIJIOBOIO HAcOCa, yTHIIN3alHs OMOOPTaHNYECKOro TOIUIUBA JIJIs
BBIPAOOTKH «TETUIOBOM» M 3JICKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne TeMnepaTypsl Ipyu ainadaTHIeCKOM PaCITUPEHUH.

Bo3aymiaoe orauso.

CpaBHEHUE y/ENIbHBIX TEIMJIOEMKOCTEN BEIIECTB.

CriocoObl M3MEHEHNUSI BHYTPEHHEH 3HEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.

KomnbroTepHble MOIENH TEITOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyMm.

N3Mmepenne yaenbHON TEIIOEMKOCTH.

NccenenoBanne npouecca OCTBIBAHMS BELIECTBA.



Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIEPATypbl KUTIEHUS )KUIKOCTEM.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobi.

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

HacepilieHnble ¥ HeHachllleHHbIE Tapbl. KadyecTBeHHas 3aBUCHMOCTH
IJIOTHOCTHA M JABJICHUS HACBIIICHHOTO Mapa OT TEMIEPaTypbl, NX HE3ABUCUMOCTD
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIaKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUs CBOMCTB
kpuctayuioB. [lnaBienue W KpucTamu3zauus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarus.

JHedbopmanuu TBEpAOTO Tena. Pactsbkenue u cxarue. Casur. Moaynbs FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacuipeHre KUIKOCTeH W TBEPABIX Tell, 00bEMHOE W JMHEWHOE
pacuimpenrue. AHrapMOHHU3M TEIJIOBBIX KOJICOaHUN YacTHIl BEIIECTBA KaK MPUYHNHA
TEIJIOBOTO pacHIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrun B (pa3zoBbIX Mepexoaax.

VYpaBHeHUE TEMIIOBOTO OanaHca.

[ToBepxHocTHOe HaTskeHHe. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanumsipasle siBnenus. JlaBiaeHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUAKOCTH.
®opmyia Jlamaca.

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKHME TPOLECCHI:  KUAKHE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpauuu.

TermnoBoe pacimpeHue.

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenune. Kunenue npu noHW>X€HHOM J1aBJICHHUM.

N3Mmepenue cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHL C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipusie siBiaeHusI.

Mojenn HeHBIOTOHOBCKOM KHUJIKOCTH.

Croco0bl u3MepeHus BIaXXHOCTH.

HccnenoBanne HarpeBaHus U MUIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Bunbr nedopmarimii.

Ha6monenne mansix aedopMarimii.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEH.

N3mepenne yaenbHON TEIIOTHI IJIaBICHUS JIbA.

N3ydeHne cBOMCTB HACHIICHHBIX MTAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa U OILIEHKAa MAacChl MapoB B
MTOMEIICHUU.



N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSYKEHUS.

N3mepenune monyinsa FOHra.

HccnenoBanne 3aBUcUMOCTH  JedopMmalii  pPe3UHOBOro olpasua ot
MPUIIOKEHHON K HEMY CHUJIBI.

Paznen 4. JinekrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auns Tell U €€ MpOSBICHHS. JNEKTpUUYECKUM 3apsan. /IBa Buma
ANEKTPUYECKUX 3apsAfoB. I[IpOBONHMKH, NMAJIEKTPUKA U  MOIYHPOBOJHUKHU.
ONEeMEHTApHBIA JJEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS JIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsansl. 3akoH KynoHa.

DnekTpuueckoe noiie. Ero neicTBrue Ha 3J€KTPUUECKUE 3apsbl.

HanpsoxénHocts  anexktpuueckoro  moiss. [IpoOGueiid  3apsna.  Jlunum
HaIPSKEHHOCTHU AJIEKTPUUECKOro noiist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUMaNbHOCTh 3JEKTPOCTATUUECKOrO MOJIs. Pa3HOCTh MOTEHUMANOB U
HamnpsbkeHue. lloTeHnManbHas SHEprus 3apsga B BJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexTpocTaTuyeckoro nojs. CBsA3p HANPSKEHHOCTH MOJS U Pa3HOCTH
NOTEHLIMATIOB JUIsl DJIEKTPOCTATUYECKOro ToJig (KaKk OJHOPOJHOIO, TakK M
HEOJIHOPOHOTO).

[TpuHIUI CyNepno3Uuluy dIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMepHO 3apsbkeHHOU cdepnl. [loe
PaBHOMEPHO 3apshKEHHOro mo o0béMy Imapa. [lorme paBHOMEpHO 3apsKEHHON
OeCKOHEUHON TUTOCKOCTH. KapTWHBI JNUHUN HaNpsHKEHHOCTH OTUX TIOJIEH |
SKBUIIOTEHIUAJIbHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B BJIIEKTPOCTATUUECKOM IOJIE. Y CIOBUE PABHOBECHS 3aPsI0B.

JIMpneKTpUKU B AIEKTPOCTATUYECKOM noJie. Jusnextpudeckast
IIPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpAa.

[TapannenbHOe coenuHeHNE KOHIeHcaTopoB. [lociaenoBaTenbHOE cOeqUHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCaTopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIBI B OHOPOAHOM 3JIEKTPUYECKOM IOJIE.

TexHudeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: AIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTaTUYECKash 3alluTa, 3a3eMJICHHE 3JIEKTPOIpuOOpoB,
KOHJIeHcaTophl, reneparop Ban ae ['paada.

Jemoncmpauuu.

Y CTpOoNCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSIAKEHHBIX IIAPUKOB.

DIEKTpUUECKOE T0JIE IBYX 3apSyKEHHBIX IJIACTHH.

Mogens anekTpoctatuueckoro reueparopa (Bau ne ['paada).

[IpOBOJTHUKH B 3JEKTPUUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

YCTpolCcTBO M JEUCTBUE KOHJEHCATOpAa IMOCTOSHHOM MW NEPEMEHHOU
EMKOCTH.



3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOU[aau
MJIACTUH, PACCTOSHUS MEXIAY HUMH U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHJIEHCATOpa.

3apsiika U pa3psAiKa KOHJIECHCATOpa 4Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

OreHka cUJ1 B3aUMOJICHCTBUS 3apsSXKEHHBIX TEJ.

HaGmonenue npeBpalieHus SHEPruy 3apsiKEHHOTO KOHACHCATOpa B YHEPTHUIO
M3JIy4YEHUSI CBETOAUOMA.

N3yuenne nporekanus ToKa B IEMH, COJEPKAIICH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIMAIOB (HampspHKEeHUs ) npu
MOCJIEIOBATEIILHOM COECIMHEHNU KOHJEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannustii 31eKmpuiecKuii mok.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBus CylmiecTBOBaHHS MOCTOSHHOTO SJIEKTPUUECKOTO Toka. McTounuku
toka. Hanpsioxkenue U u DJ1C é.

3akon OMa [ yyacTKa LernH.

DIEeKTpUUECKOE CONPOTHUBIICHUE. 3aBUCUMOCTD COTPOTUBJICHUS
OJIHOPOJIHOTO TPOBOJHUKA OT €ro JJWHBI M IUIOMIAJH TONEPEYHOrO0 CECUCHHS.
VY nenpHOE CONPOTUBIIEHUE BELIECTBA.

[TocnenoBaTenpHOE, MapaJIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuér pa3BeTBNEHHBIX AMekTpudeckux neneit. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoynsa—Jlenna.

MOIIHOCTh 3JEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BblIEsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTHBICHUE HUCTOYHHMKAa ToKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) SJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B ey NOCTOSHHOTO TOKA.

TexHuueckne yCTpPOMCTBA M TEXHOJIOTMYECKUE TIPOLIECCHI: aMIEPMETD,
BOJIbTMETP, PEOCTAT, CUETUUK IIIEKTPUUECKON IHEPTHH.

Jemoncmpauuu.

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKAa OT HAIpSDKEHHS UL PE3UCTOpA,
JIaMITbl HAKaJINBAHUS U CBETOANO/A.

3aBUCUMOCTbh COMPOTUBIEHUS LWJIWHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TOTIEPEYHOTO CEUEHUS U MaTepuaa.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUS TPU MTOCTOSTHHOM
HaIps>KEHHUH.

[Ipsimoe nzmepenne DJ]C. KopoTkoe 3aMblkaHNE TaIbBAHUYECKOTO AJIEMEHTA
1 OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0sbI coenrHeHus UICTOYHUKOB Toka, DJ{C GaTtapeil.

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

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyMm.



HccnenoBanne cMEIIaHHOTO COETMHEHHSI PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS MPOBOHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAMpPSKEHUS JJISI JIAMITBI
HaKaJIUBaHUS.

VYBenuueHue npeesia usMepeHus amnepmerpa (BoJIbTMETPA).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenoranue 3aBucumoctd 3JIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

UccnenoBanne pazHOCTH MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHKA TOKa
OT CHUJIBI TOKA B IICTIH.

UccnenoBanue 3aBUCUMOCTH MOJIE3HOW MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 paziuunsix cpeoax.

OneKkTpuyueckass MPOBOJAMMOCTh  PA3JUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IIPOBOJIUMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTb COMPOTHUBJICHUS METAJLIOB OT
TeMriepatypbl. CBEpXIIPOBOIUMOCTb.

DNEeKTPpUUECKU TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX MTYYKOB.

[TomynpoBoOTHUKH. CobOcTBeHHas u pUMeCHasI IPOBOJIUMOCTD
noJryripoBoAHUKOB. CBoMicTBa p—N-niepexoaa. [lomynmpoBoIHUKOBEIE TTPUOOPHI.

DONEeKTPUUECKUN TOK B JJICKTPOJUTAX. IJIEKTPOIUTHYECKAS JHCCOIHAITHS.
Onektponus. 3akoHsl Papajes s AIEKTPOIIN3a.

OneKkTpuueckuid TOK B Tra3zax. CaMOCTOSITENBHBIH M HECAMOCTOSITEIbHBIN
paspsan. PaznuyHble TUIIBI CAMOCTOATENIBHOTO pa3psaaa. Monnus. [1na3zma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: ra3opa3psIiHbIe
JaMIIbl, AJIEKTPOHHO-TyueBas TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: TUOI,
TPaH3UCTOpP, (POTOAMOM, CBETOAWOJN, TajbBaHWKa, padUHUPOBAHHE ME[H,
BBIIUIaBKA aTFOMHUHUS, AIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Dapanes.

HckpoBoii pa3ps U NpOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJIUMOCTD IHO/JIA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

Hab6monenne smekTpoaunsa.

N3mepenue 3apsiia 0THOBAJIEHTHOI'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPaTyPHI.

CHsiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DuU3NYeCKUH MPAKTHKYM.

Cnoco0b1 u3Mepenusi (U3NYECKUX BEJIMYHMH C UCIOJIB30BAHUEM aHAJIOTOBBIX
1 U(QPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUM (PU3HUECKUX BEITUYMH.
OueHka rpasul MOrperHOCTEN.



IIpoBeneHue  KOCBEHHBIX  M3MEPEHUMN, HCCIECAOBAHMM  3aBUCHUMOCTEU
(u3nUecKuX BEIMYMH, MPOBEPKa MNPEJIOKEHHBIX TUIOTe3 (BBIOOp M3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pa3fenax «YUYEHUYECKUW  HKCIEPUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYIIECTBIISIETCSI C YYETOM COJEPXKATEIbHBIX MEXKIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTUuKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

MesicnpeomemHuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBIICHUE, HAay4HbIH (haKT, runoresa, (pumyeckas BeJIWYMHA, 3aKOH,
TEOpus, HaAONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBaHUE, MOJelb, H3MEpPEHHE,
NOTPEIIHOCTH U3MEPEHU, U3MEepUTEIbHbIE TPUOOPHI, IU(PpoBas 1adopaTOpus.

Mamemamuxka: pelieHHe CUCTEMbl ypaBHeHMM. JluneiHas QyHKus,
napabouna, runepboia, ux rpaguku u cBoiictBa. Tpuronomerpuueckue HyHKIHMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Buonozua: mexannueckoe JBUKEHUE B >KMBOM mpupojne, nuddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHMW3MOB, TEIJIOBOE 3arps3HEHHE OKPYKAIOIIeH Cpebl,
yTUIW3alUsl OHOOPTaHMYECKOr0 TOIUIMBA [UIsi  BBIPAOOTKH  «TEIUIOBOM» W
ANEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSHKEHHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
JIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumun: UCKPETHOE CTPOCHME BEIECTBA, CTPOCHUE aTOMOB U MOJEKYII,
MOJIb BEIECTBA, MOJSPHAs Macca, IIOJy4eHHE HAHOMAaTepHalIOB, TEIJIOBBIC
CBOICTBA TBEPABIX TEJI, KUAKOCTEN W Ia3oB, KUJAKHE KPHUCTAIUIBI, MIEKTPUUECKHE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs AUCCOLMALINS, TaJbBAaHNKA, DIEKTPOHHAs
MHUKPOCKOIIUSI.

TI'eocpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIB30BAHUEM MEXAaHU3MOB,
Y4€T CyXOro M JKHIAKOIO TPEHHMS B TEXHUKE, CTaTUYECKUE KOHCTPYKLIHH
(KpOHIITENH, pemeéTyaTble KOHCTPYKIMH), HCIIOJIB30BAaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (FMPOCKOI, BOJOMET M IPYIHE), ABUIATEIb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCJIE€ HAHOMATEpPHAIIOB, M
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
ra3opaspsAHble JIAMIIbI, TOJIYTIPOBOHUKOBBIE TPUOOPHI, rajdbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMHUKa.

Tema 4. Macnummnoe none.

B3aumoneiictBue MOCTOSAHHBIX MAarHUTOB M MPOBOJHUKOB C  TOKOM.
MarnutHoe mojie. BexkTop MarHuTHOW WHAYKIUU. [IpuHOMO Ccynepno3unuu
MarHWTHBIX NOJIEH. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO IMPOBOAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.



Cuna AMnepa, €€ HanpaBJICHUE U MOIYJIb.

Cuna Jlopenua, e€ HanpaBI€HUE U MOJYJb. [[BHKEHHE 3apsIKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuibl JlopeHua.

MaruuTtHOe none B BemecTse. PeppoOMarHeTuKy, napa- U JUaMarHeTUKH.

TexHudyeckne yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: INPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEIIU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMA  WHAYKOUM ~ MarHATHOTO  TOJSL  TOJIOCOBOTO |
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHuTHON WHIYKIIMK TOJISI JUIMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO MPOBOAHUKA, KATYIIKA C TOKOM.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

HaGmonenne nBukeHUs Mmy4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[Tpunnun NEeHCTBUS ANEKTPOUZMEPUTEIIHHOTO npudopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

HccnenoBanrie MarHuTHOTO TIOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3yudeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHIIBI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumuas uHOYKUuUs.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe anekrpuueckoe nose. Toku Dyko.

OJC uHAYKIMU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: HHAYKIMOHHAs
1eyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I0JI€
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBaeHuUst 31IeKTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd JO/C HHAYKIMM OT CKOPOCTH W3MEHEHUSA
MAarHUTHOIO MOTOKA.

[TpaBuno Jlenua.

[Tanenne MarauTa B alIOMHUHUEBOM (MeIHOM) TpyoOe.



SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, PAKMUKYM.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHOW UHAYKITUH.

OrnpeneneHue HHIYKIMU BUXPEBOTO MAarHUTHOTO TOJIS.

UccnenoBanue siBIeHUS CAMOUHAYKITUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anusi.

KonebarensHuasa cucrema. CBoOOIHEIE KOJIcOaHU.

IMapmonunueckue konebanus. Kunemaruueckoe M JUHAMHYECKOE OMHUCAHUE.
DHepreTUYecKoe OMMcaHue (3aKOH COXpPAHEHHUS MEXaHMYECKOW dHepruu). BeiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHHYECKUX KOJIEOAaHUM M3 UX DHEPreTUUYECKOro U
KMHEMATUYECKOTO OMHMCAHUSL.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYbI KOJICOAHUN HCXOHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUl €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uwactora kosneOanuit. Ilepron manabix CBOOOTHBIX KOJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoOJICOAHHWI TIPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aryxatonux Konebanusx. BoiHyxaeHHble konebanus. Pezonanc.
Pe3sonancHas kpuBas. BimsHue 3aryxaHus Ha BHUJ PE30HAHCHON KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTHUUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch KoIeOaTeNbHOTO IBUKCHHUS.

HaGmronenne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHUI rpy3a Ha HUTH OT
aMILTUTYBIL.

HccnenoBanue 3aTyxaronmx Kojie0aHui U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBICHUS.

UccnenoBanne kojeOaHui Trpy3a Ha MACCHBHOM TIPYKMHE C LEJbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HIeaTbHON MOJIETTH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTHH MPHU KOJEOAHUIX IPy3a HA MPYKUHE.

HccnenoBanne BHIHYKICHHBIX KOJICOaHUT.

Hab6monenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3mepenne mnepuoma CBOOOTHBIX KOJNEOAHWH HUTSAHOTO W TPYKHHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBIKEHUS Tea B XO/€ KOJIeOaHUH Ha YIIPYTrOM TOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue 3HEPTUU B PYKUHHOM MasiTHUKE.

NccnenoBanue yObIBaHMS aMILTUTY/Ibl 3aTyXaOUIUX KOJICOAHUIA.

UccnenoBanne BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. Inekmpomaznummnuple Ko1edanus.



Konebarenpubiit koHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIE KOJICOAHUS B
uaeanbHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B HJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AIEKTPOMATrHUTHBIE KoJieOaHus. BrinyxneHHbie
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

IlepemenHblii TOK. MOIIHOCTP NEPEMEHHOrO TOKA. AMIUIMTYIHOE U
JEUCTBYIOIIEE 3HAYCHHME CUJIbl TOKAa M HANPSOKEHUS NpH paziudyHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouIanbHbI TNEepeMeHHbI TOK. Pe3ucTtop, KOHJAeHcaTop M KaTyllka
UHAYKTUBHOCTH B LI CHUHYCOMJAJIBHOI'O MEPEMEHHOT0 ToKa. Pe3oHaHC TOKOB.
Pe3oHaHC HapsKEeHUN.

Wneanbubiii  Tpancopmatop. IlpousBoacTBo, mnepeaadya M MOTpeOiIeHHE
AJIEKTPUYECKOU SHEPTUMU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCIIOJIb30BaHUS DJIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU.

TexHuueckne ycTpoHCTBAa M TEXHOJOTMUYECKHE MPOLECCHI: AJIEKTPUYECKHIM
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU 3JIEKTPONEpeIay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJI€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyXarOUMX JIEKTPOMArHUTHBIX KOJIEOaHUIA.

Mogenb 3JIeKTPOMarHuTHOrO TeHEpaTopa.

BrinyXIeHHbIE CHHYCOUAIbHBIC KOJICOAHUSI.

Pe3ucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOp B LENU HEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Y cTpoiCcTBO M PUHIIKI IEUCTBHS TpaHCchopmaTopa.

Mopenp TMHUM 3JEKTPOoNepeadHn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccenenoBanne NMEpEeMEHHOIO TOKAa 4epe3 IOCIEAOBATEIBHO COEIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmronenne 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue padOThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazZHUMHbLE 80TIHbBL.

MexaHu4ecKkue BOJHBI, YCJIOBHS HMX pacnpocTpaHeHus. llomepeunsle wu
NPOJOJIbHBIE BOJHBL. llepron, CKOpOCTh pacnpoCTpaHEHHs M JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpPaXCHHE, MPEIOMJIEHUE, UHTEepPEpeHLUs U
nidpakmusi.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYkKAIOIIEN CPEIbI.



DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3JYUYEHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3anmHas opreHTaluss BEKTOPOB B AJIEKTPOMArHMTHOW BOJIHE.

CBolicTBa  DJEKTPOMATHUTHBIX  BOJH:  OTPaXEHHE,  MPEIOMIICHUE,
noJispu3anys, uHTepdepeHuus u qudpakims.

[IIxkana »1MeKTPOMarHUTHBIX BOJH. [[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuookanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, pajiap, paaAuonpuéMHUK, TeJIeBU30p, aHTeHHa, TeaedoH, CBY-neus,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEIAUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmonenne orpakeHus M MpesIoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue natepdepeniiuu u Tugppakiiu MEXaHUIECKUX BOJH.

AKYCTHYECKHI pEe30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro NIpUMEHEHUE.

HaGmtonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYIOW U
4acTOTOM KoJieOaHuH.

HccnenoBaHnne  CBOWMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpa’KE€HHUE,
pesIoMIICHHE, Mospu3anus, AU paKiys, UHTepPepeHIns.

Oo6HapyxeHne HHGPaKpacHOro U yIbTPa(hrOIETOBOTO U3TyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yuenue napaMeTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHEWHOE pACIIPOCTPAHEHUE CBETA B OJHOPOAHOM cpene. Jlyd cBerta.
To4euHbI HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHUsI cBeTa. [locTpoeHne m3o0pa)keHuil B
riockoM 3epkane. Chepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOTIOTHBIN MOKa3aTehb
npenomiieHusi. OTHOCUTENbHBIN NTOKa3aTenb npeaomiaeHus. [IocTosTHCTBO 4acTOThI
CBETa M COOTHOLICHHWE JUJIMH BOJIH IIPU MEPEXOJIE MOHOXPOMATHUYECKOI'O CBETA
yepes rpaHully pa3jielia IByX ONTUYECKUX CPE.

Xon nyuerr B mpusme. lucniepcus cBera. ClOXHBIA cocTaB O€Oro CBETA.
[IBer.

[Tonnoe BHyTpeHHee oTpaxeHue. lIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUS.

CoOwuparomiue ©W  paccewBaroliue JuH3bl. ToHKas mauH3a. DOKycHOe
paccTosiHUE M ONTHUYECKasl CUJia TOHKOM JHMH3bL. 3aBUCUMOCTH (POKYCHOTO
pacCTOSIHUSI TOHKOW c(epudyecKod JTUH3bI OT €€ T'€OMETPUM U OTHOCUTEIHLHOTO
MOKa3aTess MPEJIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.



Xon Jiyya, MPOLIEAIIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyecko ocu. IlocTpoeHne wu300pakeHUl TOYKM U OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Onrtuueckue npubopel. Paspemiaromasi crnocooHocTh. ['1a3 Kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(PEpPEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHKOB. [IpuMepnl KilaccMUeCKUX
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  MaJEHUU MOHOXPOMATHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

[Tonsipuszanus ceera.

TexHuueckue yCTpOMCTBA W TEXHOJIOTMYECKHE TMPOILIECCHI: OYKH, JIyIa,
nepuckor, (oroanmapar, MUKPOCKOI, MPOEKIIMOHHBIM ammapar, MPOCBETICHHUE
OTITHKH, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPA’KEHUSI CBETA.

HccnenoBanue npeaomieHus CBETa.

HaGmroneHre moiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX NIYYKOB 4epe3  IUIOCKOMAPAIIIEIbHYIO
IUTACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoa.

Ha6monenne naTepdepeHnm cBera.

HaGmronenne BeTOB TOHKUX TJIEHOK.

HaGmonenune nudpakiuum cBera.

N3ydenne nudpakiiMOHHONW PEMIETKH.

Ha6monenne nudgpakiiniOHHOTO CTIIEKTpA.

HaGmonenne nucrnepcuu cBera.

Habmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HAMPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3mepenue nokazaresns NpeJoMIeHUs CTEKIA.

HccnenoBanne 3aBucuMocTH (DOKYCHOTO pACCTOSTHMSI OT BelmiecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenune GoKycHOro pacCTOSHUS PACCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 ILUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHne TEIECKONUYECKUX CUCTEM.

HaGmonenue nudpakunu, tHTEpPEPEHIIUN U NOJIpU3aIUU CBETA.

N3yuenue nossipuzanuu cBeTa, OTPAXEHHOTO OT MOBEPXHOCTHU AUICKTPHUKA.

N3yuenne nuaTepPepeHiny J1a3epHOro U3IYUEHUS Ha IBYX HIENSX.

Habnronenue nucrnepcum.



HaGmronenue u uccnenoBanue AudpakimOHHOTO CIIEKTpA.

HN3mepenne nivHbl CBETOBOU BOJIHBI.

[TonyueHne criekTpa U3Iy4YEHHUs CBETOAMOJA MPHU MOMOUIU TUPPAKIUOHHON
PELIETKHU.

Pa3zpnesn 6. OcHOBBI cieMAILHON TEOPUH OTHOCUTEIbHOCTH.

['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEUAJIbHON TE€OPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. lIpeoOGpa3zoBanus  JlopeHia.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3amejjieHUE
BPEMEHH U COKpAIIICHUE JJINHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPrus
TIOKOSI.

TexHuveckre YCTPONCTBA M TEXHOJIOTMUYECKHE TMPOIIECChI: CIYTHUKOBHIC
NPUEMHUKH, YCKOPHUTENH 3aPSKEHHBIX YaCTHII.

YyeHnyeckuit IKCIIEPUMEHT, JTabopaTOpHBIE pabOThI, MPAKTUKYM.

OnpenesieHne  UMITYJIbCa W DHEPTHM  PEIATHUBUCTCKUX  dacTull (IO
dboTorpadusiMm TPEKOB 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TeruioBoe U3NydeHHE (M3IIydeHHe aOCONIOTHO YEPHOTO Tela).
3akoH cMeuieHus Buna. I'unore3a [lnanka o kBaHTax.

®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akoHbl GhoTodddexTa. YpaBHEHUE
OiinmreitHa 11t hotodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeta (B YAcCTHOCTH, JaBJEHHWE CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 W a0COJIOTHO OTpakawinyro moBepxHOcTh). OmbiTer II. H.
JleOenena.

BosnnoBbie cBolicTBa yactuil. Bonnbl ne bpoiis. JnuHa BosHb! ne bpoind u
pasMepbl 00JacTH JIOKAIM3AllMK ABWXKYIIEHCS vacTuiel. KopmyckymsipHO-
BOJIHOBOH Jyanu3Mm. Judpakius 31eKTpoHOB Ha KPUCTAIIIAX.

Crnemnduka n3mepennii B Mukpomupe. COOTHOIICHHsI HEOMpeaeIEHHOCTEN
I'eiizenbepra.

TexHudeckne yCTpPOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemenT, GOTONATUNK, TYHHENBbHBIM MHUKPOCKOTN, COJHEYHas Oarapes,
CBETOJUOI.

Jemoncmpauuu.

®dotor(ppeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

UccnenoBanne 3aBUCMMOCTH  CONPOTUBIICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Cseronnon.

Conneunas Gartapes.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaot, npaKmuKym.

Hccnenoanue dhotopesucropa.



N3mepenue nocrosinuol [Inanka Ha ocHOBe uccnenoBanus ¢potodaddexra.
HccnenoBanne 3aBUCUMOCTHU CHIIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIKEHUS.
Tema 2. @u3zuxa amoma.

OnbITEl O MCCIENOBAaHMIO CTPOEHUS aroMma. I[lnmaHerapHas Monens aToma
Pezepdopna.

[Toctynarel bopa. U3nydyenue u norsiomeHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOT'O YPOBHSI DHEPIUU HA APYIrOM.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJOPOA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NyueHue ceera. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOUECChl: CHEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHevaThiX CIEKTPOB.

YCTpoiCcTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

OnpeneneHue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

HaGmonenue nuHevaToro cnekTpa.

HccnenoBanue crnekTpa pa3peKeHHOr0 aTOMAapHOTO BOJAOPOJA M U3MEpPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Moznens snapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30tormsl.

PanunoaktuBHOCTE. Aunb(da-pacnaja. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHUE paJvOaKTUBHOCTH HA >KHUBBIC
opranu3mel. EcrecTBeHHbIN PoH m3nydeHus. Jlo3umerpus.

DHeprusi CBSI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl aapa.

Anepnsie peakuun. Jlenenrne u cuHTe3 siaep. Anepuanie peakTopsl. [Ipodiemsr
YOpaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCHEKThl Pa3BUTHS
SJIEPHON IHEPIETUKHU.

MeTtonbl perucTpanu U UCCIEA0BAHUS JIEMEHTAPHBIX YaCTHULL.

OyHAaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI W JICNITOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®usuka 3a npeaenamu CTaHIapTHOM Mojenu. TEéMHas Martepus UM TEMHas
JHEprus.

EnunacTBO (hrzmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMuUKym.

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

UccnenoBanue paiioakTUBHOTO JOHA C UCIIOJIHL30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTUll aTFOMUHUEM.



Pasznen 8. DiieMeHTHI ACTPOHOMHUHM U ACTPO(PU3UKH.

DTtansl pa3BUTHS aCTpOHOMUU. [IpuKiIaniHOE U MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, WX BHIAUMOE
JBH>KCHUE.

CosiHeuHast cucTeMa.

Counnue. ConHeunasi akTUBHOCTh. VIcTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonnu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Tyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTpeIeleHHs] TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennss B Temeckon JIyHBI, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIJICHUH.

DOU3NYEeCKUI MPAKTUKYM.

CniocoObl n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTENIbHBIE TIOTPEITHOCTH U3MEPEHUN (DU3UYECKUX BEIIMYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O0o0aromiee MOBTOPEHUE.

OO6o00menne U cucTeMaTH3alus COJIEPKaHMs paszie]oB Kypca «MexaHHuKa,
«MonekynsapHas ¢GuU3MKa U TEPMOAUHAMUKAY, «DIEKTpoIuHaMuka», «Konebanus
n BOJHBI», «OCHOBBI CIIEIMATBHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
busuKay, « IIEMEHTbl ACTPOHOMUU U aCTPO DUBUKI.

Ponb ¢u3uku u acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIBLHOM U ATUYECKOU chepax NesITENbHOCTH Ye0BeKa, pOJib U MECTO (PU3UKU



U aCTPOHOMHM B COBPEMECHHON HAayYHOW KapTUHE MHUpPA, 3HAYEHUE OIUCATEIBHOU,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENBHOM M  NPOTHOCTUYECKON  (PYyHKIUI
(u3nuecKkoi Teopuu, poiib PU3NYECKON TeOpuHu B (HOPMUPOBAHUH ITPEICTABICHUN
0 (u3HUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUIN O MPUPOIE.

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCSI C YYETOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTUuKH, OMOJIOTHH, XUMUH, Teorpauu U TEXHOJIOTHUH.

Mescnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBIICHUE, HAay4HbIH (haKT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOpus, HaAONIOJCHUE, OKCIEPUMEHT, MOJEIMPOBaHUE, MOJEelb, H3MEpPEHHE,
NOTPEIIHOCTH U3MEPEHUH, U3MEepUTEIbHbIE MPUOOPHI, IU(PpOBas 1abopaTOpus.

Mamemamuka: peuieHUE CUCTEMbl YpaBHEHUH. TpPUTOHOMETPUUYECKUE
(GYHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOphI M WX MPOEKIHH Ha OCH KOOPJIMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHBIX (QYyHKIUH. [Ipu3Haku nogo0ust TPEyroJbHUKOB,
OIpeieJICHUE MIIOLAAN MIOCKUX GUryp u o0béma Tel.

Buonozua: »nextpuyeckue SIBICHHUS B KUBOW Mpupoze, KoiedaTreabHbIe
JIBUKEHUS B OSKUBOW TMPUPOJE, OHKOJIOTHYECKHUE PHUCKM TPU IPOU3BOJICTBE
NIEKTPOAHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYXKAIoLEeHd  Cpelbl,
yJIbTpa3ByKOBasl JMarHOCTHMKa B MEIULUHE, ONTHYECKUE SBJICHUS B JXUBOU
IPHUpOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAst CTPYKTYpa TBEPIABIX
TEeJI, MEXaHM3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHI
aHaIN3.

T'eozpaghun: wmarnuTHBIE TIOJIFOCA 3€MJIM, 3a&JI€KU MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
aJIeKTpoJBUraTeNb SIKoOU, reHepaTop NMEePEeMEHHOr0 TOKAa, WHAYKIMOHHAs IeYb,
JMHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, pajap, paIuonpUEMHHK, TEIEBU30p,
aHTeHHa, TtenepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJHEUHasi Oarapesi, CIIyTHUKOBBIE
NPUEMHUKY, SAEpHas HHEPreTMKa W 53KOJIOTMYECKHE acCIeKThl €€ pa3BUTHS.

IINTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE Ppe3yabTaTbl OCBOCHHUSA YyueOHOro mpeamera «Dusnuka
JOJDKHBI OTpakaTh TOTOBHOCTh U CITOCOOHOCTh O0YYAIOITUXCS PYKOBOJCTBOBATHCS
copMUPOBAaHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHWEHTAlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHUW, COOTBETCTBYIOIINX



TPaAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KU3ZHEHHOTO
ONbITAa M ONbBITA JIEITEIBHOCTH B MPOLIECCE pPEalr3allii OCHOBHBIX HAIlPaBICHUUN
BOCMUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIaHCKOT0 BOCIIUTAHUS:

o ChOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUKM OOYYArONIErocsi KaKk aKTUBHOT'O
Y OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

o IPUHATHE TPAAUIMOHHBIX  OOIIECUETIOBEUECKUX T'YMAHUCTHYECKUX U
JNEMOKPAaTUYECKUX IEHHOCTEW;

e TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX T'PAXKAAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CaMOYIpaBlIeHUM B 0Opa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aUMO/JICUCTBOBATh C COIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU
¢ uX QYyHKUIUSIMHU U Ha3HAYCHUEM,;

e TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPHOTHYECKOT0 BOCITUTAHUS:

e chOpMHUPOBAHHOCTH POCCUHCKOU IPa)IaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

¢ [ICHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBUKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

¢ c(hOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;

e CIIOCOOHOCTh OIIEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCe B AEATEIbHOCTU YUEHOTO;

¢ OCO3HAHME JINYHOTO BKJIJa B TOCTPOCHUE YCTONYMBOTO OYyIIEro.

3CTETHYECKOr0 BOCIIMTAHUSA:

¢ OCTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYasg JCTETUKY HAy4HOI'O
TBOPUYECTBA, MPUCYIIEr0 (HU3NIECKOI HAyKeE.

TPYA0BOT0 BOCIIUTAHMSA:

e MHTEPEC K pazNuyHbIM cdepam NpodeccCHoHATBLHON AEsTeNIbHOCTH, B TOM
YHUClie CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BRIOOp Oymymiel mpodeccun u pealn30BbIBaTh COOCTBEHHbBIC
KU3HEHHBIC TIAHbI;

¢ TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPA30BAHUIO B 00JIACTH
($U3UKY HA TIPOTSKEHUU BCEH KU3HU.

JIKOJIOrMYEeCKOr0 BOCIIMTAHMS:

o COOPMHUPOBAHHOCTh DJKOJOTUYECKONW KYyJIbTYpPHl, OCO3HAHUE TJIO0ATHHOTO
XapakKTepa HKOJOTUUECKUX MPOoOIeM;

e [IUVITAHUPOBAHUE W OCYIIECCTBICHUE JICMCTBUM B OKPYXKAIOIIEH Cpelle Ha
OCHOBE 3HaHMS LIEJIEN YCTOMYMBOIO Pa3BUTHSI YEIIOBEYECTBA;

e PACIIMPEHUE ONbITA ACATEIBHOCTH HKOJOTMYECKON HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PU3HKE.

LEHHOCTH HAYYHOI'0 O3HAHMS

o cCQOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY

YPOBHIO pa3BUTUS PU3HUECKON HAYKH;



¢ OCO3HaHME LIEHHOCTM HAy4YHOM [eATEIbHOCTH, T'OTOBHOCTb B IIpOIECCE
M3y4eHUs] (PU3MKU OCYLIECTBISATh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
NEeSATENbHOCTh HHAMBUYAIbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAIbLHBbIE YUeOHbIE AelCTBUS
ba3oBble JJoruyecKkue aeicTBUS:

e CAMOCTOSITENILHO  (OpMyNHpOBaTH M  aKTyalU3UpoOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OIIPECIISITh 1IETH JIeSITEIIBHOCTH, 3aJlaBaTh MapaMeTpPbl U KPUTEPUH HUX
JIOCTYKCHMS,

e BBIBJSITh 3aKOHOMEPHOCTH M TPOTUBOPEUYUS B  pacCMaTPpUBAEMBIX
(bU3UYECKUX SBJICHUSX;

e pa3palatbIBaTh IJIAaH PEIICHUS MPOOJEeMbl C YUYETOM aHaAIU3a UMEIOUTUXCS
MaTepUaIbHbIX U HEMaTEepUaIbHBIX PECYPCOB;

¢ BHOCUTh KOPPEKTHBBI B  JICATECIIBHOCTh, OIICHUBATh COOTBETCTBUE
PEe3YIbTATOB IIEJISIM, OIICHUBATh PUCKHU MOCJIEACTBUM NESITEIHHOCTH;

e KOODAMHUPOBATh MW  BBINOJHATH pPabOTy B  YCJIOBUAX PEAIBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

e PA3BUBATh KPEATUBHOE MBIIIJIEHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBbIe ucciienoBaTe/IbCKe 1eMCTBUS.

e BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOUEBBIMU TOHSATHUAMH M METOJaMH
bu3uYecKol HAyKH;

e BJIAJIETH HaBBIKAMH y4eOHO-HCCIIeI0BATEIbCKOM u MIPOCKTHOM
NEATeIbHOCTH B 00JlacTh (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIlleHus] 3a1ad  (U3NIECKOoro
COJIepKaHMsl, IPUMEHEHUIO Pa3IMIHBIX METOIOB ITO3HAHNS,

e BIIAJICTh BHUJAMU JIEATCIIBHOCTH 1O IIOJYYCHUI0O HOBOTO 3HAaHUS, €ro
UHTEpIPETAIlMU, MPeOOPa30BaHHUIO M IPUMECHEHHIO B PA3IMUHBIX YUeOHBIX
CUTyaIlusX, B TOM YHUCJIE MPU CO3JaHUU YYEOHBIX IPOCKTOB B 00JACTH
buzuky;

e BBISIBJIATh TMPUUYMHHO-CJIEJCTBEHHBIC CBSI3M W aKTyaJW3WpOBaTh 3ajauy,
BBIJIBUTATh THUIIOTE3y €€ pEelIeHWs, HaxoJAUTh apryMEHThl A
JI0KA3aTeJIbCTBA CBOMX YTBEPKIACHUM, 3a/aBaTh MapamMeTphl U KPUTECPUH
pelICHUS;

e AHAIM3UPOBATh TIOJYYEHHbICE B XOJE PEIICHUsS 3aJaud pe3yJbTaThl,
KPUTHYECKH OIIEHUBATH UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

e CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3aJjayd B 00pa30BaTENIbHOM
NEATEeIILHOCTH, B TOM YHUCJIC TIPH U3YUCHUN (PUBHKU;

e 1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OILICHUBATh MPUOOPETEHHBIN OMBIT;

e YMETh TMEPEHOCUTH 3HAHUA TI0 (U3UKE B TNPAKTHYECKYIO 00JacCTh
KU3HEICATCIBHOCTH;

e YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTEH;



e BBIIBUTATh HOBBIE UJICH, IPEAJIaraTh OPUTHHAIBHBIC MMOJIXOAbl U PEIICHUS;

e CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIHUE aJIbTEPHATUBHBIE PELICHUS.

Pabora ¢ undgopmanmeii:

e BJIQJIETh HABBIKAMU MOJYy4eHUS] MH(pOpMaIuu (PU3HUYECKOTO COAEPKaHUs U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENBHO OCYLIECTBIIATH ITOUCK,
aHanM3, CHCTEMATHU3alUI0 M HHTEPHpETalio MHQOpMALUU Pa3IUYHBIX
BUJIOB U (DOPM MpeICTaBICHHUS;

¢ OIICHUBATh JOCTOBEPHOCTh UH(POPMALIUK;

e CTIOJB30BaTh  CPEACTBA HWH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PEHICHUW KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJECHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBbI, pecypcocOepexeHus, MpaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€301aCHOCTH;

e CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEpKaHUS B PA3IUUHBIX (opMarax c
y4€TOM Ha3HaueHus WHQPOpPMAIMKU U IIEJEBON ayJIUTOPUHU, BHIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3ALIUU.

KoMMyHuKAaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIE eiiCTBHS:

¢ OCYUIECTBJIATH OOIIEHME Ha YypokKaXx (U3MKK U BO BHEYPOUHOH
NEATENbHOCTH;

e PaCIlO3HABaTh MPEANOCHUIKM KOH(IUKTHBIX CHUTyallud ©  CMST4YaTh
KOH(DJIMKTHI;

e Pa3BEPHYTO W JIOTUYHO HM3JIaraTb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB;

o IOHUMATh U KCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYAIbHOM
padoTHI;

e BEIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)K0T0 WieHa KOJUIEKTUBA;

e IPUHUMATh UEIM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH WU
KOOPIAMHUPOBATh JCHUCTBHS N0 €€ JOCTHKEHMIO: COCTaBIISITh IUJIaH
NEHWCTBHM, pactipeieIsITh POJIM C YIETOM MHEHUH YYaCTHUKOB, 00CYXKIaTh
PE3YNBTATHl COBMECTHOM pabOTHI;

e OLICHMBATh KauyeCTBO CBOEr0 BKJIAJAa U KAXJOr0 Y4YaCTHUKA KOMaHIbl B
001Ut pe3yabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

o IIpE/JIaraTb HOBBIC MPOEKTHI, OLEHUBATh HWJECH C IIO3ULIUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

e OCYUIECTBJISITh TMO3UTUBHOE CTPATETUYECKOE IIOBEJICHUE B Pa3IUYHBIX

CUTyallusX, TMPOSIBISITH  TBOPYECTBO U BOOOpakeHWEe,  OBITh
UHULIUATUBHBIM.

PeryjisiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranuszanus:

e CAMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEIbHYIO ACSTEIBHOCTh B 00JaCTH
(GU3UKH U aCTPOHOMUHU, BBISIBIATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;



¢ CAMOCTOSATENILHO COCTABJATh IUIAH PEUIEHUs PAaCUETHBIX M KAauyeCTBEHHBIX
3a/1ay, IUIaH BBIMOJHEHUS! MPAKTUYECKON paldoThl C YYETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

o 1aBaTh OLICHKY HOBBIM CUTYalUsIM;

e pacIIUPATH PAMKU y4€OHOTO IPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHHUI;

o JICNIATh OCO3HAHHBIM BBHIOOpP, aApPryMeHTHUpPOBaThH €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

¢ OIICHUBATh TPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBATh (HOPMHUPOBAHUIO WU MPOSBICHHUIO SPYIULHUA B 0OOJACTH
(U3HMKHU, MOCTOSHHO MOBBINIATH CBOW 0OpA30BATENbHBIM M KYJIBTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJIEKT:

o 1aBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEJISIM;

e BIAJCTh HABBIKAMM  TIO3HABAaTEJIbHOM  pedJeKkcUud Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBAHUM;

¢ UCITIOJIB30BaTh NMPUEMBI pedIeKCUU AJI OLICHKU CUTyalluu, BHIOOpa BEPHOIO
pElICHHUS;

e yMETh OIIEHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh DEIICHUS M0 HX
CHMIKEHHUIO;

e IPUHUMATh MOTHBBI U apryMEHThl JpYIMX IpU aHaIM3€ pe3yibTaTOB
JesITeNIbHOCTH;

o IPUHUMATH ce0sl, TOHUMAsl CBOM HEIOCTATKU U JOCTOUHCTBA;

e IPUHUMATh MOTHBBI U apryMEHThl JpYIMX IpU aHaIU3€ pe3yibTaTOB
NESITeNIbHOCTH;

o IPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIINOKU.

B mpornecce mocTHXeHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTrpamMMbl IO
bu3uke IS YpOBHS cpeaHero ooOmero o0pa3oBaHUS Yy 00yYaroOImMXCS

COBEPIICHCTBYETCS IMOIMOHATBHBIH UHTEJICKT, HpeANoIararonui
c(hOpMHPOBAHHOCTH:
¢ CAMOCO3HAHWUS, BKITIOYAFOIIETO CIIOCOOHOCTH IOHUMATh cBOE

AMOIIMOHATLHOE COCTOSIHUE, BUICTh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOU
AMOIMOHATLHOM cdepbl, OBITh YBEPEHHBIM B ce0¢;

¢ CAMOPETYJIMPOBAHUS, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTHh 3a CBOE TMOBEACHHE, CIOCOOHOCTh QIaNTHPOBATHCA K
AOMOIMOHATFHBIM W3MEHEHHUSM U TMPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JTOCTHKCHUIO TIENN U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, MCXOJS W3
CBOMX BO3MOKHOCTEH;

¢ DMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh  TIOHMMAaTh  AMOIMOHAIBHOE
COCTOSIHME JPYTHX, YYWTHIBATH €ro TMPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;



e COIMANILHBIX ~ HABBIKOB,  BKIIIOYAIONIMX  CIIOCOOHOCTH  BBICTPAWBATh
OTHOILIEGHUSI C JPYTUMH JIIOJIbMH, 3a00TUTHCS, NPOSBISATH HHTEpPEC U
paspeiiatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

K koniy oOyuenuss B 10 knacce mpenaMeTHbIE pe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

e IOHUMATh  pOJb (U3UKKM B  DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
JKOJIOTUYECKOM, COLMAJIbBHOW W JITUYECKOW cdepax aeqaTebHOCTU
YeJI0BEeKa, POJb U MECTO (PU3UKH B COBPEMEHHOW HAy4YHOW KapTUHE MHPA,
3HAUEHUE OIHUCATEIBHOM, CHUCTEeMATU3UpYIOUIeH, OOBICHUTENbHON U
MPOTHOCTUYECKOW  (YHKIMH  Qu3Mueckol TEOpuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJIUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUY NMPECTABICHUHN 0 PU3NUECKON KapTUHE MUDPA;

e Pa3NIMYaTh YCIOBUSI MPUMEHUMOCTH MoJieNie (PU3NYECKUX TN U MPOIECCOB
(sIBJICHUI): MHEpIMaIbHAsl cucTeMa OTcuY€Ta, abCOJIOTHO TBEPIOE TEo,
MaTepuagbHas TOYKa, PaBHOYCKOPEHHOE JBWKEHHUE, CBOOOIHOE TaJICHHE,
abcoyroTHO yripyras jaedopmaiivs, aOCONIOTHO YIPYyroe U abCOIIOTHO
HEYNpYroe CTOJKHOBEHHUs, MOJENU Ta3a, KUIAKOCTU U TBEPAOTO
(KpUCTaJUIMYECKOT0) Tella, UACaIbHbIN ra3, TOUEUHbIH 3aps1, OJHOPOAHOE
AIEKTPUUYECKOE TOJIE;

e pa3nMyaTh YCJIOBHUS (TpaHUIbl, 00JACTH) NPUMEHHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e QHAJM3UPOBATh U OOBACHATH MEXAaHHMYECKHWE TIPOIECChl U SIBICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBI)KCHHS, (OpMYyJbl KMHEMATHKA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEICHUS,
3akoHbl HbIOTOHA, TPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMUPHOI'O TATOTEHHMS, 3aKOHBI COXPAHEHUSI MUMITYJIbCA U MEXaHUYECKOU
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYECKOW JHEprud,
yCIOBUSl paBHOBECHsT TBEPAOro Tena), MPU HTOM HUCIOIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHHS WMITYJbCca U
MEXaHMYECKOW YHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

e AHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLIECCHI U SBJICHUS, UCIOJB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOAMHAMUKHU (CBSI3b JIABJICHUS MJAECAJIBHOTO Ta3a CcoO CpeaHew
KMHETHUYECKOW SHEPrHed TEIUIOBOTO JBHKEHHUS W KOHIEHTpPALUEWd €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPryeu TEIIOBOTO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUSA HACAIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE



MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpPaHEHMS HPHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIH30BaTh
MaTeEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Knaneipona;

e AHAJIM3UPOBATH U OOBSICHATH IJIEKTPUUECKUE SIBJICHUS, UCTIONIb3YsI OCHOBHBIC
MOJIOKEHUS W 3aKOHBl  DJICKTPOJAMHAMUKH  (3aKOH  COXpaHEHHs
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEN, MPU ITOM YKa3blBas YCJIOBUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHW BaXKHBIE COOTHONIEHMS: 3aKOHbI OMa IJid y4yacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

e ONIUCHIBATh (DU3UYECKHE TIPOIECCHl W SIBJICHUS, WCIOJIb3YSl BEJIMYHUHBI:
NepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi JHeprusi, padora CWIbI, LIEHTPOCTPEMUTEIHLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIUIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emiéit BOJMM3UM €€ TOBEPXHOCTH,
SHEpPrusi ynpyroul aedopmalnid MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOcoJIIoTHasl Temreparypa Tena, pabora B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO rasa,
OTHOCUTEJIbHAs BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEINS; JJIEKTPUUECKOE MOJIE, HANPSKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HaIpsKEHHOCTh TIOJIST TOYEYHOI'O 3apsila WIM 3apspKEHHOrO 1iapa B
BAKyyM€ U B JHDJIEKTPUKE, IOTEHLUHMAT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3sHOCTh  IOTEHUMAJIOB,  JJICKTPOABMXKYILAsl  CUjla, CHJIa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKa, JJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENH C II0CJIEIO0BATEIbHBIM U
IIapaJUIEIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIUs IIEKTPUIECKOrO MOJIA
KOHJICHCATOPa;

¢ O0BACHITH OCOOCHHOCTH MPOTEKAHUS (HU3UIECKUX SBICHUN: MEXaHUIECKOE
JIBH>KEHUE, TEIJIOBOE ABUKEHUE YaCTHUI] BEUIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKOe  nBIWKeHHMe, 1uddy3us, ucCmapeHue, KUMEHUEe U
KOHJICHCAlMs, IUIABJICHUE W  KPUCTAJUIM3ALMs,  HAIMpPaBICHHOCTH
TEIUIONEPEIaut, 3JICKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBbHOCTh MOBEPXHOCTH
3apsKEHHOT 0 MMPOBOJIHUKA;

e IPOBOJIUTH MCCIIEIOBAHNE 3aBUCHUMOCTHA OJHOW (DU3UYECKON BEIUYUHBI OT
OpYrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAaHOBKY, (PUKCHUPOBAaTh pE3yJibTaThl MOJYYEHHOM
3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BHIE TpapuKOB C YIETOM
a0COJIFOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeJIaTh BBIBOBI 110 pe3yJibTaTaM
WCCJIEIOBAHUS;

o IPOBOJINTh KOCBEHHBIE HW3MEPEHUS (PU3NUECKUX BEJIUYHUH, MPU ITOM
BBIOMpPATh ONTUMAJIBHBIM METOJI M3MEPEHUs, OIICHUBATH Aa0COIIOTHBIE U
OTHOCHUTEJIBHBIE TOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHUI;



e IPOBOJIUTh OMBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: IIAHHUPOBATH
AKCHEPUMEHT, COOUPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHATU3UPOBATh
MOJIyYEHHbIE Pe3yJbTaThl U JIeNlaTh BBIBOA O CTaTyce MPEasIOKEHHOMN
TUTIOTE3bI;

e COOJNTIONIATH TIpaBUJia OE30MAaCHOTO TPyJa MPHU MPOBEJACHUU UCCIEIOBAHUN B
paMKax  y4yeOHOro  JKCIIEpUMEHTa,  MpakTUKyMa U Y4eOHO-
VICCIIEIOBATEIbCKON M IPOEKTHOM JEATEIIBHOCTA C UCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaHMS;

e pelIaTh pACYETHBIE 3aJa4d C SABHO 33JaHHOM M HEABHO 3aJaHHOU
dbu3uYecKod MOJIENIbI0: HA OCHOBAHUHW aHaIW3a YCJIOBHS OOOCHOBBLIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolleld TpeOOBaHUAM 3ajayw,
OpUMEHATh  (OPMyJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJAThI
bU3UYeCKUX TEOpUM TMpPU MCIOIB30BAaHUM MATEMAaTHUYECKHUX METOJIOB
pelieHus 3a/1a4, MPOBOAUTh PAcu€Thl HA OCHOBAaHUU MMEIOIIMNXCS JaHHBIX,
aHAJM3UPOBATh PE3yJbTaThl U KOPPEKTHUPOBATH METOJBl PEIICHUS C
y4€TOM MOJYYCHHBIX PE3YIbTATOB;

e peIIaTh Ka4eCTBEHHBIE 3a1a4M, TPEOYIOIINEe TPUMEHEHUS 3HAHUHN U3 Pa3HbIX
paznenoB Kypca (u3MKM, a TakKe HWHTErpalid 3HAaHWM W3 JpYyrux
IPEAMETOB E€CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
IIEMOYKY PacCyXICHUI C OMIOPO HA M3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U Gpu3HUecKHe SBICHUS;

¢ UCIIOJIB30BaTh TEOPETHUECKUE 3HAHUS JJisi OOBSCHEHHUS OCHOBHBIX
PUHIIMIIOB paOOThl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOIECCOB;

o IPUBOJIUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

e AHAJIM3UPOBATh W OIICHUBATH TOCIEJCTBUS OBITOBON M MPOU3BOACTBEHHOM
NESTETbHOCTH 4YEJIOBEKa, CBS3aHHOW C (PU3MYECKMMHU TMpoIleccamMu, C
MO3UIIMIA IKOJOTUYECKON O€301TaCHOCTH, MPEICTABIICHUI O PallMOHAITFHOM
IPUPOJONOJIB30BAHUM, & TAK)KE Pa3yMHOM HCHOJb30BAaHUU JIOCTUKEHHI
HAyKH M TEXHOJOTHM Jig [JaJbHEHIIEro pa3BUTUSA YEJIOBEYECKOTO
00111eCTBa;

o IPUMEHSATh PA3IUYHBIE CIMOCOOBI PaboThl ¢ WHpOpManuen (HU3NIECKOTO
COEepKaHUsI C WCIOJB30BAHMEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIH30BaTh COBPEMEHHBIC WH()OpPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKa, MepepadOTKu W NpeaAbsBICHUS Yy4eOHOW U
HAYYHO-TIONMYJISIPHON MHGOPMAIMH, CTPYKTYPUPOBAHMSI U WHTEPIPETAIIUN
uHGOpMAIINH, TOJYYCHHOW U3 PA3NUYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHaJTU3MpPOBATH  MOJydYaemMyr  HMH(pOpMalnMil0 HW  OLUEHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA MH(POpMAIINY;

o IPOSIBIISATD OpraHU3alMOHHbIE u MO3HABATEIbHbIE YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETEHUsT HOBBIX 3HAHUW B  Mpoliecce
BBINIOJIHEHUS TPOEKTHBIX U yUeOHO-UCCIE0BATENbCKUX paldoT;



e paboTaTh B TPYINNE C HWCIOJHEHUEM pPa3JIUYHBIX COIMAIBHBIX PpOJICH,
IJIAHUPOBATh PadOTy TPYMIbI, PAMOHATBLHO PACHPEACIsITh ACATEIbHOCTh
B HECTAHJAPTHBIX CUTYyallUiX, aJICKBAaTHO OILICHUBATHh BKJIAJ KaXXIOro M3
YYaCTHUKOB IPYMIbI B PEIIEHUE PacCMaTPUBAEMOil TPOOIEMBI;

o IPOSIBIISAITH MOTHBALIUIO K OyayIied mpodeccuoHanbHON eATeIbHOCTH TI0
CIENUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIIs.

K koniy oOyuenuss B 11 knacce mpeaMeTHBbIE pPe3yybTaThl Ha YriayOJE€HHOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

o IOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOU, TEXHOJIOTUYECKOH, COLMATbHOM
U ITHYECKOW cdepax AesTENbHOCTU YEIOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHON Hay4YHOU KapTHUHE MUPA, POJIb ACTPOHOMHUH B MPAKTUYECKOU
JeSTENbHOCTH YeJOBEeKa U JaJbHEWIEM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAUEHUE OIHUCATEIBHOM, CHUCTEeMATU3UpYIOUIeH, OOBSICHUTENLHON U
MPOTHOCTUYECKOW (YHKIUNA (U3UYECKOW TEOPUM — DIEKTPOIUHAMUKU,
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOM (HU3UKHU, pOJIb
¢usznueckoir Teopuu B (POPMUPOBAHUM MPEICTABICHUN O (QU3NUECKOn
KapTUHE MHpa, MECTO (U3NYECKOM KapTUHBI MHUpa B 0OIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUIN O MPUPOJIE;

e pa3aMyaTh yCIOBUS MPUMEHUMOCTU MOJieNel (PU3NYecKruX Tea U MPOIEcCoB
(sIBJI€HUI): OJHOPOJHOE 3JIEKTPUUECKOE U OJTHOPOJHOE MAarHUTHOE MO,
rapMOHUYECKHE KoJieOaHUsl, MaTeMaTHUYEeCKUN MAasITHHUK, WJeaTbHBINA
IPY>KUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, UeaabHbIN
Kosie0aTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBaHTOBOM MOJENH CBETA;

e pa3nuyaTh YCJIOBHUS (TPaHUIBI, OO0JACTH) NPUMEHUMOCTH (HUZUUIECKUX
3aKOHOB, TIOHUMATh BCEOOIIUN XapakTep (PyHIaMEHTaTbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBSCHATH DJIEKTPOMArHUTHBIE MPOILIECCHl M SIBICHHS,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHHUSI W 3aKOHBl D3JIEKTPOAUHAMHUKUA U
CIEUHUAIBHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHEHUs
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuina JlopeHma, 3akoH
ANEKTPOMArHUTHOM  wHAYKUuH, npaBuino  Jlenma, cBsa3p  DJIC
CAMOMHAYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM LENU CO CKOPOCTBIO
U3MEHEHUs  CUJIbl  TOKa,  TOCTyJaThl  CHEHHAIBHOM  TEOpHHU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

e AHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBIICHUSI, UCIIOIb3YS
MOJIOKEHUS  KBAaHTOBOW  (u3uku  (ypaBHeHHe  OUHINTEHHA IS
dororddexra, mepBbIi u BTOpoM mocTynaTel bopa, mpuHIUN
COOTHOLIEHUs HeomnpenenéHHocred ['elizenOepra, 3akOHbl COXpPaHEHMS
3apsiIOBOTO M MACCOBOTO YMCENI U DHEPTrUd B SJEPHBIX PEAKLUSIX, 3aKOH
PaMOaKTUBHOTO pacmnaja);

e ONIUCHIBATh (DU3UYECKHE TMPOIECCHl W SIBJICHUS, HCIOJIb3YSl BEJIMYHHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsl, MOTEHIIMA 3JIEKTPOCTATHYECKOTO
MoJisi, Pa3HOCTh MOTEHIMAJIOB, DJIEKTPOJBIKYIIAA CUIa, WHIYKIUS



MarHuTHOTO TOJISl, MarHUTHBIM TOTOK, cujia AMIepa, WHIYKTUBHOCTD,
ANEKTPOABMKYINNAS CHUJIa CAMOUHIYKIUM, SHEPrUs MATrHUTHOTO TMOJs
MPOBOJIHUKA C TOKOM, PEISATUBUCTCKUN UMIYJbC, TIOJIHASL JHEPrusl,
SHEPrusi TOKOS CBOOOJHOW YACTHIIBI, SHEPruss M UMIOYyJIbC (POTOHA,
MacCOBOE YHUCJIO U 3apsij s/pa, SHEPTUS CBSI3H SAPa;

e OOBICHATH OCOOCHHOCTH MPOTEKAHUS buznUIecKux SIBJICHUM :
AJIEKTpPOMArHuTHAs MHAYKIMS, CAMOUHIYKIIUSI, pe30HAHC, UHTep(epeHIus
BOJIH, Jaudpakiuus, JUCIEPCUs, TIOJHOE BHYTPEHHEE OTpPaKECHHUE,
dbotoanektpuueckuii 3pdext (potorddext), ampdpa- u Oera-pacnaibl
saep, raMMa-u3IydeHue sjaep, (U3NYECKHe MNPUHIUIBI CHEKTPATbLHOTO
aHanu3a v paboThI Jia3epa;

e OIIPE/ICIISITh HANpaBJI€HUE WHIYKIIMM MArHUTHOTO TII0Ji TMPOBOJHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

e CTPOUTH U300paKEHUE, CO3/]aBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOUW JTMH30M, U
PacCUUTHIBATh €T0 XapaKTEPUCTUKH;

o IPUMECHSTh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECKUE TIIOHATHS, TECOPUH H
3aKOHBI JIJI1 aHalmM3a ¢ OOBSACHEHHS  (U3UYECKUX IPOIIECCOB,
MPOUCXOAINX B 3BE3/1aX, B 3BE3AHBIX CHCTEMax, B MEKTraJaKTHUUYECKOMN
cpene; ABMKEHUS HEOCCHBIX TeJ, DBOJIFOIIMHU 3BE3/] U BeeneHHo;

o IPOBOJINTh  UCCIICIOBAHME 3aBUCUMOCTEH  (PU3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TMPSMBIX HW3MEPEHUH, IPU HOTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBATh  pe3yibTaThl  IMOJYYEHHOM  3aBUCUMOCTH
¢uznueckux BENIMYMH B BHIE TpaduUKOB C Y4E€TOM aOCONIOTHBIX
NOTPEIIHOCTEN  WM3MEPEHWW, JenaTh  BBIBOJABI 1O  pe3yJibTaTam
UCCIIEJOBAHNUS;

o IPOBOJIUTH KOCBEHHBIE U3MEpPEHUS (U3UYECKUX BEIUYHH, MPU ITOM
BBIOMpATh ONTHUMANBHBIN METOJ HM3MEPEHHs, OIEHUBATH AOCOJIOTHBIE H
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;

o IPOBOJIUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bl: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIYYEHHBIE PE3YyJbTaThl W JE€JaTh BBIBOJ O CTaTyCce MPEIJI0KEHHOU
TUINIOTE3BI;

e OIIMCHIBATh METO/IbI MTOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;

o COOMIO/IaTH TIpaBMIIa 0E30MACHOTO TpyZa MPU MPOBEICHUH HUCCIEAOBAHHUNA B
paMKax  y4yeOHOro  OKCIIEpUMEHTa,  TpakTUKymMa ©W  y4eOHO-
UCCIE0BATEIbCKOM M TPOEKTHOM JEATEIbHOCTU C HCIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U J1a00paTOPHOTrO 000PYI0BAHUS;

e pCIIATh PACYETHBIE 3aJja4d C SBHO 33JaHHOM W HEABHO 3aJ[aHHOU
¢uznueckoll MOJENbIO: HAa OCHOBAaHWM aHajdW3a YCJIOBHS BBIOUpATh
dusnueckre MO, OTBEYAOIINE TPEOOBAHMIM 3a7a4d, MPUMEHSTH
bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH W MOCTYJAThl (PU3UUECKUX TEOPHil
MpU  HUCIHOJIb30BAHUM MaTEMaTUYECKUX METOJOB peUIeHUs 3ajad,
MIPOBOJIMTH PACU€Thl HA OCHOBAHUM MUMEIOIINXCS TaHHBIX, aHAJTM3UPOBATh
pe3yAbTaThl U KOPPEKTUPOBATh METOJIbI PEIICHUSI C YYETOM IMOTYyUYECHHBIX
pPE3YIbTATOB;



e peIIaTh KAYECTBEHHBIC 331aUH, TPEOYIOIre MPUMEHEHNS 3HAHUH U3 Pa3HbBIX
pa3fenoB Kypca (QU3MKHA, a TakKe HWHTETpali 3HAHUN U3 JIPYrux
MPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAWBATH JIOTHUECKYIO
[ENOYKY PacCyKICHUI ¢ OMOPOi Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SIBICHUS;

¢ UCTIONIK30BaTh TEOPETHUYECKHE 3HAaHUSA JJs OOBSACHEHUS OCHOBHBIX
NIPUHIIMIIOB pabOThl H3MEPHUTEIBHBIX MPHOOPOB, TEXHUYCCKUX YCTPONCTB
Y TEXHOJIOTUYECKHUX MPOIECCOB;

o IPUBOANTH MPUMEPHI BKJIa/la POCCUICKUX U 3apYOCKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

¢ AHAJIM3MPOBATHh W OLIEHUBATH MOCIECTBUS OBITOBON M TPOU3BOICTBCHHON
JESTEFHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUECKUMHU TIPOIECCAMH, C
MO3UIINIA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUA O PAIlMOHATIBHOM
IPUPOJIOTIONH30BAHNH, & TaK)KE Pa3yMHOM HCIOJIB30BAaHUU JIOCTHXKCHUU
HAyKH W TEXHOJIOTUW /Ui JalbHEHIIero pa3BUTHUS YEIOBEUECKOTO
00I11eCTBa;

e IPUMEHATh Pa3IUYHbIE CMOCOOBI paboThl ¢ WHpopMaluel (usmaeckoro
CONIEp)KaHUSI C HCIIOJIb30BAaHWEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX
TEXHOJIOTHH, TIPU ITOM HCIIOIH30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJOTUU JJIA TOUCKA, TEepepadOTKHM M TMPEeAbSBICHUS Yy4eOHOU u
HAYYHO-TIONYJISIPHON MHGOPMAIIMH, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHGOpMAIIMK, TOJYYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHANM3UPOBATh  MOJIy4aeMyr  HWHGOpPMAIMIO U  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA HHPOPMAILIUU;

o TIPOSIBIIATH OpraHu3aluOHHbIC u MO03HABATEIbHBIC YMEHUS
CaMOCTOSATEILHOTO ~ NPHUOOPETeHHS HOBBIX 3HAHUKW B Tpolecce
BBITIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEILCKUX PadoT;

e paboTaTh B TpYIIE C HCIOJHEHUEM pAa3JIMYHbIX COIMAIBHBIX POJIEH,
TUTAHUPOBATH PA0OTy TPYIIIBI, PAIMOHATBHO PACIPENEIATh AEATEIHHOCTD
B HECTaHJAPTHBIX CHUTYaIlUsAX, aJCKBATHO OIICHUBATh BKIIA] KAKIOTO W3
YYaCTHUKOB TPYIIIBI B PEIICHHE pACCMAaTPUBAEMOM TTPOOIIEMBI;

o TIPOSIBJIATH MOTHBAIMIO K Oymyiiei mpodecCuoHaNbHON AESITENBHOCTH 10
CHEUHUAIBHOCTSIM (U3HKO-TEXHUYECKOTO npodus.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBo yacoB DJIeKTPOHHbBIE
Ne  HammenoBanmue K - (unppoBbie)
HTPOJIb aKTh4e

n/ pa3aesioB M TeM Bce OHTpO. p p

HbIEe CKHe o0pa3oBaTte/ibHbIE
n NPOrpaMmblI ro

padoTsI padoThbI pecypchl

Paszea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPO/IbI

1.1

Hayunsrii MeTon 6 0 0 https://resh.edu.ru/subjec



MIO3HAHUSI IPUPOJIBI t/28/10/

Wroro mo paznmeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 0
2.2 JuHamuka 10 0 0
23 Craruka TBEPAOTO 5 1 0
Tena
24 3aKOHbI COXPaHCHUS 10 1 0 https://resh.edu.ru/subjec
B MEXaHHUKE t/28/10/
Hroro mo pazueny 35
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OcHOBBI
3.1 MOJIEKYJISIPHOKUHETH 15 1 0
YECKOU TeOpHH
32 Tepmonuuamuka. Ten 20 0 0
JIOBBIC MAIITFHBI
ArperarHble
COCTOSTHUS https://resh.edu.ru/subjec
3.3 BeriectBa. MazoBbie 14 ! 0 t/2§/10/ J
TIePEX0IbI
Hroro mo pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DIEKTPUYECKOE TT0JIE 24 1 0
[TocTosiHHBIM
4.2 ANEKTPUIECKUI TOK 24 1 0
43 Toku B pa3mUUHBIX 5 0 0 https://resh.edu.ru/subjec
cpemax t/28/10/
Hroro mo pazaeny 54
Paznen 5. ®U3HUYECKHUN MPAKTUKYM
5.1 i‘;ﬁ‘;ﬁ“ 16 0 16
Utoro no pazneny 16
PezepBHOE Bpemst 10
OBILEE KOJIMYECTBO
YACOB I10 170 7 16

I[TPOTPAMME



11 KJIACC

KoauuecTBO 4acoB
No HaumenoBanue

n/ pa3nesioB u TeM  Bceer
n NMPOrpaMmblI 0

KonTpoJbH
ble padoThl

Pazaen 1. QJIEKTPOJIMHAMUKA
11 MaruanTtHoe 14 0
moJe

DNeKTpOMarHuT
Hast HHAYKIHS

1.2 13 1

Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
Mexannueckue

IIpakTHyec
KHe
padoThbI

DJIeKTPOHHbIE
(uu¢poswIe)
o0pa3oBaTtejibHbIE

pecypchbl

https://resh.edu.ru/subject/
28/10/

https://resh.edu.ru/subject/
28/10/

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

2.1 10 0
KoJieOaHms
29 DJIEKTPOMAarHuT 15 0
HbIE KOJIeOaHMsI
MexaHnueckue
23 " 10 1
AIEKTPOMATrHHUT
HBIC BOJIHBI
2.4 Onruka 25 1
Hroro mo pazgeny 60
3.1 OcuoBer CTO 5 1
Hroro mo pazgeny 5
Pasznen 4. KBAHTOBASI ®DU3UKA
Kopnyckynsipao
4.1 -BOJIHOBOM 15 1
Jyaanu3M
4.2 ®dusuka aToma 5 0
duzuka
aTOMHOTO si/ipa
4.3 u 5 0
AIIEMEHTaPHBIX
YaCTHI]
Hroro no paszneny 25
Pazpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
DJIeMEHTHI
51 aCTPOHOMUU U 12 0
acTpopU3NKI

Hroro no paszneny 12

0

0

https://resh.edu.ru/subject/
28/10/



Paszen 6. ®PUSHUECKHUI MPAKTUKYM

duznueckuit

0 16

6.1 16
MIPAKTUKYM
Wroro mo paznmeny 16
Paznea 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremaruszanu
s 1 00001IeHNE
MIPEIMETHOTO
COJICpPIKAHUS U
71 OTIBITA 15
JESITEITLHOCTH,
pHOOpETEHHOT
0 MIPU U3yUCHHUH
Kypca puzuku
10 — 11 xmaccoB
Hroro no pazgeny 15
PesepBHOE Bpems 10
OBILIEE
KOJIMYECTBO 170
YACOBIIO

[TPOI'PAMME

https://resh.edu.ru/subject/
28/10/

https://resh.edu.ru/subject/
28/10/
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