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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeibHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm QenepanbHON paboueit mporpammsl BocnuTanus u KoHnenmun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢usuke ma€r mOpeacTaBiIE€HUE O ULEAX, COJAEpKAHHM, OOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o (Qusnke ONpenensioTcs IUIaHUPYEMbIE pPe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOUBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM O0YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECCKYIO HHUITUATUBY YUHUTEIECH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBIICHUW, W3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4YEHUsI HOBBIX MAaTepuajioB C 33aJlaHHbIMM CBOWcCTBaMHU. M3yuyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uKu Ha ypOBHE CpPEIHETO O0IIEr0 00pa30BaHus OJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymuM B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeanosiaracT HMCIOJb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOWIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOM paccmarpuBarorcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLININAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. ia Gusnku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,
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BKJIFOYAIOMIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHl MPU HM3YYCHUHU HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO0 TMpakTUKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCX0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYEHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasliefia Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyromue Bbibopa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBHSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopynoBanue (opmMupyercs B COOTBETCTBHH C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHHM.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére
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OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHWEe WHTEpPEcCa M CTpEeMJICHUS OOYYaronuXxcsi K HayIHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yjbTaTra U3YyUYEeHHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca (UMK Ha YpOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 11 OObSICHEHUSI
bU3MYEeCKUX SBJACHUN B MPUPOJE W JUISI TPHUHITHS TPAKTHUYCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyecKoil MoOJeNH, aJleKBaTHOM YCIOBUSIM 3ajJauyd, B TOM YHCJE 3ajad
WH)XEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOUN e TENHHOCTH, CBI3AaHHOU
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JabopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHsiit MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, WACAIBHBIM Ta3, TOYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHre cuiibl TOKAa U HANPSXKEHUS B LENMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpoCcTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) M
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduku.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOILIEHHOTO TMOJ YIVIOM K TOPH30HTY. 3aBHCUMOCTH KOOpPJIHMHAT, CKOPOCTU U
YCKOPEHHS MaTEepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHWe  MarepuasbHOM  TOYKM 10
OKPYXXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMUECKHE TMPOIECChl: CIUIOMETP,
NBIDKEHUWE CHaApsAOB, LIEMHbIE, IIecTepéHYaThle W pEeMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus mpeebHOro Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAaHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenue ABMKeHUs Teia, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpapieHnue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEW NBHKEHUS OJHOTO M TOrO Ke
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpEJeICHUsS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IPU PaABHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI Ta0OPATOPHH).

W3yyenune nBWXEHHS Tena, OpOIIEHHOTO TOpu3oHTaNbHO. I[IpoBepka
TUIIOTE3bl O TIPSMOM TPOMOPIUOHATIBHOM 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

N3yueHne JBHKEHHUS Tella MO OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Teproaa OOpareHus: KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpuHImn cynepno3uunu Cuil.

Bropoi 3axkon HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOIHOTO MaJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpauueckod MHUPOTHL. JIBUXKEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKECHUS W CUJIa TPECHUS
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Masnenue. I'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: INOALIMITHUKY,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmroienue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CcHJI, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3mepenune mace no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npyu yCKOPEHHOM NOABEME U ITAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3BI O HE3aBHUCHUMOCTH BpPEMEHHU JIBHKEHHS Opycka IO
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTE€PHUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.
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[loTeHIMaIbHBIE W HENOTEHUMAJIBbHBbIE CWIBL. lloTeHnManpHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETHYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX
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Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopens uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOr0 Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KII. [ukn Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.
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CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. McmapeHue W KumneHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (PAa30BBIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.
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Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOMW KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U MHOJYIPOBOJHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mond.  [IpoOGueiii  3apan.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKEHHOro mo o0bémy 1mapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.
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KongeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PEe3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO0 TOKa. MCTOYHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.

16



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK AIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

W3mepeHre cuibl TOKAa U HANIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOTIEPEYHOr0 CEUYECHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKAa OT CONTPOTUBIICHUS MPU MMOCTOSTHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeTMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA OT HAMpsDKEHUS IS JIAMITbI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.
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DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobcTBeHHas U [IpUMECHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, padUHUPOBAHUE MEMH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAJJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHUA: SBICHUE, HAY4YHbIH (aKkT, rumnoresa, (pusnmyeckas BEIWUYUHA, 3aKOH,
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Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET W JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.
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TexHn4eckrue yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHU MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBukeHuUs Mmy4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. Karymika HWHAYKTUBHOCTH B II€MM TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4Yb, COJICHOWU/I, 3allIUTa OT AJIEKTPU3ALMHU TEJ NPU ABUKECHUHA B MATHUTHOM T10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKa.
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[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMIUTUTY/IaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI PEICTABICHUN 00 HACATHHON MOJICNIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.
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W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHI.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpEIay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenb 3IeKTpOMarHuTHOTO TeHEpaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.
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Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)X€HHUE, IMpeJoMJIeHUE, MHTepdepeHuus U
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacPOCTPAHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHHPaKPaCHOTO U YIAbTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

23



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiIHOro BHyTPEHHETro oTpaxkeHus. Mojieias CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3HI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHTEIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.
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TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCHOE TEIJIOBOE W3JIydYeHHE (M3JIydeHHE aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potodrddexra. «KpacHas rpanuiiay gorosrddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUUu JABWXKYyIIelcsa dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOUOI.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpoeHUs aroMma. [lnmaHerapHas mojenb aroma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOil.
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Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBoONCTBa MOHM3HMPYIOUIETO M3IIyYEHHs. BiusHHE pPagrOaKTHBHOCTA Ha YKUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTUYECKUE AaCHEKThl Pa3BUTHUA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHIapTHOW Monenu. TéMHas Marepusi U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npAKMUKyMm.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.
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Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bupa 3Bé3aHoro Heba. Co3Be3gusi, spKkue 3BE3MBI, IUIAHETHI, UX BHINMOE
JIBUKEHHE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM IIOCIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama ['amaktuka. [lonoxenune n nBuwkenue CosiHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnrwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TTOTPEITHOCTH U3MEPEHUN (DU3UUSCKUX BEITHYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTHYECKHWX  pazaeax «YUYEHUUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.

28



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBD, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHUTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypaBHEHHUW. TPUTOHOMETPUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u o0nEma Tel.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3BYKOBasl JMAarHOCTMKAa B MEIWLHHE, ONTUYECKHE SBJIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIINYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKkoBas JUArHOCTHKAa B TEXHUKE.
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[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4arollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO 00IECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHU3alNy;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:
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WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMSI B PaCCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.
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BJIa/I€Th HAyYHON TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUAMU U METOAAMHU
buznueckoil HayKu;

BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JeSITEeTbHOCTH B 007acTu (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
CoJIepKaHusl, MPUMEHEHUIO Pa3INYHBIX METO0B MTO3HAHUS;

BJIAQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JAaHUU y4EOHBIX MPOEKTOB B OOJIACTH
bu3uKy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaxOAUThb AapTryMEHTHl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POpPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHbIE TOAXO0/bI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/IeTh HaBbIKAMHU MOJyuyeHUs MHpopManuu (U3NUECKOro COAEp KaHUs
U3 HWCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHQOPMALUU Pa3TUYHBIX
BUJIOB U ()OPM NPEACTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIONIb30BaTh CPEACTBa MH(POPMALMOHHBIX H KOMMYHHUKAllMOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHHs B Pa3IMYHBIX (opMaTax C
yu€TOM Ha3HayeHHs: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3ALUH.
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KoMMmyHMKAaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

OCYIIECTBISATh OOIIEHWE Ha YpokKax (HU3UKM U BO BHE-ypOUHOU
NEeSATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
VHAMBUYaJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBHNA C y4y€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 4jeHa KOJUIEKTHBA,;

NPUHUMATh LEIHM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH H
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEHCTBUM, pacpeessaTh poyid ¢ y4€TOM MHEHUH yYaCTHUKOB, OOCYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbl B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUAEH C NO3ULUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B PA3IHYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJTbHO ~ OCYIIECTBJISITh ~ TTO3HABATEIBHYIO  JEATECIIBHOCTh B
obsactTh (U3UKU U AaCTPOHOMHH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKONW pPabOThl C YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacmMpsATh paMKH  y4yeOHOTO TIpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIA M KyJIbTYPHBIN
YPOBEHb.
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CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAllMsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISM;

BJIaJIcTh HaBBIKAMM II03HABATCIBHOM peduieKCcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pedaeKkcuu I OICHKH CHUTyallud, BEIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHMKEHMIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JIESITCIIbHOCTH;

IMPUHUMATH Ce0s1, TOHMMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JIESTCIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
buzuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OOyYaroIIUXCs

COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN WUHTEJICKT, MpEANoararonmi
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HYMOIIMOHAIILHOE COCTOSTHUE, BUICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCTh aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTHX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIFOYAIONIMX  CIIOCOOHOCTH  BBICTPAaWBaTh
OTHONIICHHUS C JAPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspeniaTh KOH(QIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI
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K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIMIMXCS YMEHUN |

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPpUU —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAasi CHUCTEMa OTCY€Ta, aOCOJIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACATbHBIN ra3, TOUCYHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
WCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii 'anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MoOJEKyIsIpHOW GU3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPTUEN TEIJIOBOTO JBMKEHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UICAIBHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH
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COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kitaneipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINH 3IEKTPUUECKHUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHs, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO Tra3a, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLIHMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUIECKOrO MOJIS
KOHJIEHCATOPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHPOBATh pE3YyJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM
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aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJadyd C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl MNpH UCHOJIb30BAHUM MAaTEMaTHUYECKMX METOOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3leloB Kypca (GU3MKH, a TaKKe UHTErpaluy 3HaAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;
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NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJIOTHUYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHHU, 3HAUCHHE ONMUCATEIbHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHHAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOMU
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B O0IIEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHUs, MAaTEMaTUUEeCKUI MasATHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;
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paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TTOHUMAaTh BCEOOIIMU XapakTep (PyHAaMEHTANbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOTO 3apsana, cwia Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBsazp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHINTEIHA);

aHAIM3UPOBAaTh U OOBACHITH KBAHTOBBIE IIPOLIECCHI U ABJICHHUSI, HCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHaA  JIs
dboTorpdexra, mepBpli U BTOpoM moctynarel  bopa, mnpuHIUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOT'O YMCEN U DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONMKCHIBATh (PUWYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3YsS BEITUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MarHuTHOTO TOJIsl, MarHUTHBIM TMOTOK, cuja Awmriepa, UHAYKTUBHOCTb,
AJIEKTPOJBIIKYINAS. CUJIA CAMOMHIYKIIMH, JHEPTUsS MArHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN WMIYJbC, TOJIHAS DHEPTHs,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIIBI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBS3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUIA:
AJIEKTPOMArHUTHASL UHYKIMS, CAMOMHIYKITMS, PE30HAHC, HHTep(epeHIIns
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dbotoanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
a5ep, raMMa-u3ilydeHue snep, (U3nyecKue MPUHIUIBI CIEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

OTIpEJICNISITh HAIpaBiICHUE WHIYKIIMA MArHUTHOTO TOJS TMPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHUE, CO3]aBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHU;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI I aHajlu3a M OOBSCHEHHS (U3HUYCCKHX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIOLUHU 3BE3 U Beenennoii;
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OPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
UCIIONb30BAaHUEM TMPSMBIX HM3MEPEHMI, TMpPU H3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTh  BBIBOABI 1O  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIEC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: MIJIAHUPOBAThH
IKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATHU3UPOBAThH
MOJTy4YeHHBIE PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpenioKeHHOU
TUIIOTE3bI;

OIKCHIBAaTh METO/bI IIOJYUYEHHUS! HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUMU;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEIACHUN UCCIIeI0BaHUN
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
(Gu3MYEeCKO MOJEIbl0: HAa OCHOBAaHMM aHAJM3a YCJIOBUS BBIOMPATH
dusznyeckne MoOJeNu, OTBEYarolue TPeOOBaHUAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
OpU  HCIOJNb30BAaHMM MAaTEMAaTUYECKUX METOJOB pEeUIeHHs 3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, AaHAJIU3UPOBATh
PE3yNbTaThl U KOPPEKTHPOBATH METOIBI PEIICHUS C YUETOM TMOITYYCHHBIX
pe3yIabTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IPEIMETOB ©CTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
IENIOYKY pacCyKICHUI C OMOPO Ha 3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHl BKIAJa POCCHMCKUX W 3apyOCKHBIX YYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBaTh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
NEeSATEIbHOCTH 4YEeJIOBEeKa, CBSI3aHHOM C (U3MUYECKHUMHU TMPOLEcCaMu, C
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MO3UIINN YKOJIOTUIECKON O€30MTaCHOCTH, MPEJCTaBICHUIN O palliOHATHFHOM
MPUPOOIIOIH30BAHNN, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU TOCTHKCHHM
HAYKM W TEXHOJOTHM Uil JAJBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHbIe CIOCOOBI paboThl ¢ MHGpopMaruend (PU3NIecKoro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKH W MpeabsBICHUS y4eOHOW U
Hay4YHO-TIOMYJIIpHON MHGOPMAIIUU, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMary, TMOJYYEHHONM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTUYECKHU
aHANMM3UPOBAaTh  MOJNIy9aeMyl0  HWH(GOpPMAIMI0O ¥  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUU, TaK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHu3aIlMOHHbIE " ITO3HaBaTCIbHEIC YMEHHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHWs] HOBBIX 3HAHUKA B IIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TPYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIaHUPOBATh PabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACISATh JACATEILHOCTD
B HECTaHJApPTHBIX CHUTYallMSIX, aJICKBAaTHO OIICHWBATh BKJIAJ KaKJIOTO M3
YY9aCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITH MOTHUBAIIMIO K OyayIieil mpodecCnoHaTbHOU ACATEIBHOCTH TI0
CHEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUN 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOJJMHAMUKA
4.1 DNeKTpruYecKoe moie 24
4.2 [TocTOsTHHBIN JIEKTPUUECKUIA TOK 24
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4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHnYecKre U 3JIEKTPOMArHAUTHBIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma S)

43 ®dwu3mrKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5

YACTHI]
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Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' NeSITebHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kontpoaeusie — Ipakrueckue f{lsyqeﬂnﬂ :)Iﬁl?al;osaTeanme
padoTshI padoThI pecypenI
1 ®dusnka — pyHaaMeHTaIbHas HayKa O 1 1.09
IpUpOJIE.
5 HayuHplil MeTO TO3HAHUSA U METO/bI 1 4.09
uccie10BaHus (PU3NYECKUX SIBICHUH.
DKCIEPUMEHT U TEOPHs B MPOIIECcCe
3 no3HaHus npuposl. Habmonenue u 1 5.09
HKCIIEPUMEHT B (pU3HKE.
4 Cnoco6s!I n3MepeHus GpU3nIecKux 1 6.09
BEJIMYHH.
AOGCo0THAs M OTHOCHUTENbHAs
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 7.09
BEJIMYHUH.
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POPMUPOBAHUH 1 8.09
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, B
IPAKTUYECKOHN AEATEIBHOCTH JIIOJIEH.
Mexanundeckoe aBmkeHne. CucreMa
7 otcyeTa. OTHOCUTENIBHOCTh 1 11.09

MEXaHHUYECKOTO ABIKeHus. [Ipsamas u
oOpaTHast 3a/1a4ll MEXaHUKHU.

46




Pannyc-BekTop MaTepualibHON TOUKH,
€ro NpoeKLHU Ha OCU KOOPAMHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
WX nmpoekuu Ha OCH KOOPIMHAT.

12.09

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue
PaBHOMEPHOTO NPSIMOJIMHEHHOTO
JIBYDKEHUS.

13.09

10

11

12

13

14

CrnosxeHue nepeMelieHnii U CKOPOCTEH.
Pewmenne 3anau.

HepaBHomepHOE nBUKEHHUE.
MrHoOBeHHas1 CKOPOCTh. Y CKOPEHHE.
[IpssMonuHENHOE NBUXKEHUE C
IIOCTOSIHHBIM YCKOPEHHUEM.

I'paduueckoe onucanue
IPSIMOJIMHEMHOT O ABM)KEHUS C
MIOCTOSIHHBIM YCKOPEHHUEM.

CBoOogHOE nasieHue. Y CKOpeHue
CBOOOTHOTO Ma/IeHusl. 3aBUCHUMOCTh
KOOP/IMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU M UX TPa(UKH.

JIBukeHue tena, OpOIIEHHOTO MO YIIIOM

K TOPU30HTY.

14.09

15.09

18.09

19.09

20.09

15

KpuBonuneliHoe nBuxeHue. /[Brxxenne
110 OKPY>KHOCTH. YTJIOBasi U JIUHEWHAsS
ckopocts. [lepnoa u gacrora.
[IeHTpOCTpEMUTENBHOE U MTOJHOE
YCKOPEHHE.

21.09
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16

KontponpHast pabora o Teme
"Kunematuka"

22.09

17

IIepsblit 3axkoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.
[IpuHnIMn oTHOCUTENBHOCTH [ anunes.
HeunepuuanbHble CUCTEMBI OTCYETA

25.09

18

19

Cwita. PaBHonelicTByroas cuia. Bropoi
3akoH HproTrona. Macca

Bzaumopeiictue ten. Tperuitl 3akoH
HproTona

26.09

27.09

20

[IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMEHeHne 3aKk0HOB HproToHa

28.09

21

22

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U
WHEPTHOM MaccChl

Cuna TSKeCTH U yCKOpEeHHE CBOOOIHOTO
nasieHus

29.09

2.10

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

3.10

24

Cwiia ynpyrocrtu. 3akoH ['yka. Bec tena

4.10

25

26

Cuna tpenus. [Ipupona u BUIbI cun
TpeHus. [[BuxeHue B )KUAKOCTU U Taze ¢
Y4ETOM CHUJIbI COTIPOTHUBIIEHUS CPEJIBI

Jasnenue. I'napocraruueckoe qaBiaeHUE.
Cuna Apxumena

5.10

6.10
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27

AOGCOTIOTHO TBEPAOE TEIO.
[TocTymarensHOE U BpalaTeaIbHOES
JIBIDKCHUE TBEPJIOTO TeJa

9.10

28

29

30

31

MoMeHT cHITbI OTHOCHUTENHLHO OCH
BpaieHus. [1neqo cuibl

Ciio)keHue cuil, IPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.
VYciioBus paBHOBECHUS TBEPIOTO TEIIA.
Bunael paBHOBecHs

Pemenue 3amau

KonTtponsHast pabora o Teme
"Iunamuka. CtaThka TBep10ro Tena"

10.10

11.10

12.10

13.10

32

HNMnynec MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEpUAIIbHBIX TOYeK. L{eHTp
MaccC CUCTEMBI MAaTEPHAIBHBIX TOYEK.
TeopeMa 0 IBHKEHUU LEHTPA MACC

16.10

33

34

35

NMiynbC cUIlbl 1 I3BMEHEHHE UMITYJIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE IBIKEHIE

MoMeHT uMIysbca MaTe€pUaAIbLHON
Touku. [Ipencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCA B [IEHTPAJIbHBIX
MOJISIX

Pemenue 3amau

17.10

18.10

19.10

36

PaboTa cuibl Ha MaJloM U Ha KOHEYHOM
nepemernieHuu. [ 'papuueckoe
MNpEaACTaBJICHUC pa6OTLI CHUIJIBI.

20.10
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MorHocTh CHIbI

37

38

39

40

Kunernueckas sneprus. Teopema 06
W3MEHEHUU KHHETUYECKON IHEPIUU
MaTepUaJIbHOU TOYKU

HOTeHHI/IaHBHBIC M HCIIOTCHIHMAJIBHBIC
CHIIBI. HOTCHI_[I/IaJ'II)Haﬂ OHEpPIus. BTOpaﬂ
KOCMHYCCKaAsA CKOPOCThb

TpeTLH KOCMHYCCKaAsA CKOPOCTD. CBs3b
pa6OTLI HCIIOTCHIUAJIBHBIX CHUII C
W3MEHEHHEM MEeXaHHYSCKOM OHECPIUn
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOH OHCPIUH

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHymm Ui uaeanbHON
KUIKOCTU

23.10

24.10

25.10

26.10

41

KontponbHas padota o Teme "3akoHbI
COXpaHEHHUs B MeXaHHKe"

27.10

42

43

44

PazButue npencraBnenuii o npupoe
ternoThl. OcHOBHBIE MoJioxkennst MKT.
HMuddysus. bpoyHoBckoe qBUKEHHE

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPJBIX TeJN. XapakTep ABMKEHUS U
B3aMMO/ICHCTBHS YaCTHI] BELIECTBA

Macca u pazMepsl MOJIEKYI (ATOMOB).
Konnuectso BemtectBa. IlocTostHHAas
ABoraapo

6.11

7.11

8.11

45

Temneparypa. TemioBoe paBHOBECHE.
[lIkana [enbcust

9.11
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10.11

46 Pemenue 3anau

47 WneanpHblil ra3. ['a30BbIe 3aKOHBI 13.11

48 VYpaBuenue MeHnneneeBa-Kiamnelipona. 14.11
Penrtenue 3amau

49 AOcontoTHas Temieparypa. 3akoH 15.11
JlaneTOoHA

50 W3omporuieccel B naeanibHOM rase ¢ 16.11
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
I'paduueckoe npecraBieHue

51 U30IIPOLIECCOB: U30TEpPMa, U30X0pa, 1711
n3zobapa

52 OcHoBHoe ypaBHeHue MKT 20.11

53 Pemenne 3amau 211
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO

54 CpeIHel KHHEeTHYECKOH SHepruen 22.11
MOCTYMATEFHOTO TETIOBOTO JIBUKECHUS
€€ yacTuil
O06o0011eHre U cucTeMaTU3alus 3HAaHUN 2311

> no teme "OcunoBet MKT"

56 KonTponpHas padora o teme "OCHOBBI 24.11
MKT"
TepmoarHaMuveckas cucreMa. 3aiaHue

57 BHEIIHUX ycioBuH st T/ cuctemsl. 2111

Bremnue u BHyTpeHHUE ITapaMeTpBl.
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[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAYEHHUsI BEJIMUMH, OUCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

58

Hynesoe Hauano TepMOJUHAMUKH.
Camonpou3sBodibHas penakcanus T]]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

28.11

59

60

Mopgenb uieanpHOro ra3a B
TEPMOJIMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TON MOJEIN

VYpasuenune Menjeneesa-Knaneiipona u
BBIpQXCHHE ISl BHYTPEHHEH SHEPTUu

29.11

30.11

61

BeIpaxxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOT'0 MJI€aJIbHOIO Ia3a.
KBasucrarnuecknue 1 HECTaTUYECKHE
IIPOLIECCHI

1.12

62

DneMeHTapHas pabora B
TepMOJMHaMKKe. Beruucnenue paboTsl
no rpaduky mpoiecca Ha pV-auarpamMmMe

412

63

64

65

Tennonepenava kak crocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepIUIeHHS pabOThI

KOHBCKI_[I/ISI, TCIIOIIPOBOJAHOCTD,
H3JTyUYCHUC

KomnuectBo Temiorsl. TemnoéMKOCTb
Tena. Y IeIbHas U MOJIsIpHas
TEIIOEMKOCTH BeIllecTBa. Y IeIbHas
TEIUIOTa CrOpaHus TOIUIMBA

5.12

6.12

7.12
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66 Pacuér konuyecTBa TEIUIOTHI IIPU 8.12
TerIonepeade

67 [TonsiTue 06 aquabaTHOM mporiecce. 11.12
IIepBblii 3aKOH TEPMOJUHAMUKHI
KonnyecTBo TermioTe! u paboTa Kak

68 Mepbl U3MEHEHHUS BHYTPEHHEH SHEPTUU 12.12
T]1 cuctemsl
BTopoii 3ak0OH TepMOIMHAMUKH IS

69 PaBHOBECHBIX M HEPAaBHOBECHBIX 13.12
nporeccoB. HeoOpatumMocTh MpUpPOTHBIX
MIPOIIECCOB

20 ITpuHUMIIBI AEHCTBUS TEILUIOBBIX MAILVH. 14.12
KII

71 MakcumansHoe 3Hauenue KI1/I. [k 15.12
Kapno

72 Pemenue 3amau 18.12
DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS

73 TEIUIOBLIX OBHUTareieil. TemnoBoe 19.12
3arpsi3HEHUE OKPYXKAIOLEel CpeIbl

74 Pemenue 3agau 20.12
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN

75 no Teme "TepmoauHamuka. TenmoBsie 2112
MAaIlIUHbI"

76 KonTpomnpHas pabota mo Teme 2212
"Tepmonunamuka. TeniaoBbie MalIUHbI"

77 [TapooGpa3oBanre U KOHIEHCAITHS. 25.12
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Hcnapenue u kurieHue. Y aenbHas
TEIUI0Ta NapooOpa30BaHUS

78

HaCBIH_[eHHHe 1 HCHACBIICHHBIC I1aphbI.
KaugecTtBeHHas 3aBUCUMOCTD IIJIOTHOCTH
" JaBJICHUS HACBIICHHOT'O I1apa OT
TCMIICPATYpPhbI, UX HE3ABUCUMOCTL OT
00BEMa HaCbIIICHHOI'O IIapa.
3aBHCUMOCTh TEMIICPATYPbl KUIICHUA OT
JaBJICHUA B X KHJKOCTH

26.12

79

Bnaxxnocts Bo3zyxa. AGCoNOTHAs U
OTHOCUTCIIbHAA BJIIA)KHOCTH

27.12

80

81

82

Pemenue 3amau

TBépnoe teno. Kpucramnueckue n
amopdHble Tena. AHU30TPONHS CBOMCTB
KpPHUCTAJIJIOB

[TnaBnenue U KpUCTAILTH3ALHS.
VY aenbHas TEIIOTA TUIABJICHUSI.
Cyb6numarus

28.12

29.12

09.01

83

Hedopmaruu TBEpAOTO TENA.
Pactsxkenue u cxatue. Casur. Moaynb
FOwnra. Ilpenen ynpyrux nedopmanuit

10.01

84

85

TermoBoe pacupeHne XKUAKOCTEN U
TBép)II)IX TECII. AHFapMOHI/ISM TEIIJIOBBIX
KoJie0aHUI YacTHUIl BEllecTBa

[IpeobpazoBanue 3Hepruu B (pa3oBbIX
nepexonax

11.01

12.01

86

YpaBHeHUe TeIIoBoro O6aganca

15.01
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87

Pemenue 3amau

16.01

88

[ToBepXHOCTHOE HaATsKEHUE.
Kanwmiapusle snenus. JlaBinenue nox
VCKPUBJICHHON ITIOBEPXHOCTBIO
)kunkoctu. Popmyna Jlamaca

17.01

89

90

91

92

O0o01IeHNEe U CHCTeMAaTU3alus 3HAHUH
1o Teme "ArperaTHble COCTOSIHUS
BenlecTBa. Pa3zoBbie nepexoabl"”

KoHTpoinbHas pabora 1o Teme
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBble Iepexoas"

OnexTpu3anus Tel U €€ IpOosBICHUS.
Onexrpuueckui 3apsan. [Isa sBuaa
JJIEKTPUYECKUX 3apsAn0B. [IpoBogHuKY,
JUDJIEKTPUKU U MTOIYIIPOBOJHUKHI
DneMEeHTapHBIN AMEKTPUUECKUH 3apsi.
3aKOH COXpaHEHMsI IJIEKTPUUECKOTO
3apsna

18.01

19.01

22.01

23.01

93

94

95

B3anmopericteue 3apsioB. Toueunsle
3apsiabl. 3akoH Kynona

Pemenue 3amau

Onektpuueckoe none. Ero neiictBue Ha
AIEKTPUYECKUE 3aPs/Ibl

24.01

25.01

26.01

96

Hanpsixk€HHOCTB 2JIEKTPUYECKOTO MO,
[TpoOHeIi 3apsa. JInHuKM HaNMPSHKEHHOCTH
3eKTpuyecKoro nosist. OqHOpoIHOE
AIIEKTPUYECKOE 110JIE

29.01
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IToTeHManbHOCTD QJICKTPOCTATUYCCKOI'O

97 mosist. Pa3HOCTh IIOTEHIIMAIOB U 30.01
HaIpsHKCHUE
[MoTennmansHas YHEPrHs 3apsa B

98 AJIeKTpocTaTUdeckoM mosie. [lorennuan 31.01
AIIEKTPOCTATUYECKOTO TTOJIS
CBsi3b HANTPSDKEHHOCTH TOJIST K PA3HOCTH

99 MOTEHIINAJIOB JUIS AJIEKTPOCTATUYECKOTO 01.02
TOJIsI

100 [TpuHIUT CYNEePIIO3UITUH AIEKTPHUUECKUX 02.02
nosjeun

101 Pemenue 3amau 05.02

102 [Tone Toueunoro 3apsaa. [lone 06.02
PaBHOMEPHO 3apsiKEHHOM Cephl
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00Bpémy mapa. [Tone paBHOMEpHO 07.02
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [TpoBOAHMKH B 2IIEKTPOCTATHIECKOM 08.02
noJie. Y CIoBHE PaBHOBECHS 3aps/IOB

105 JIN3IIEKTPUKHY U TIOTYTTPOBOHUKY B 09.02
AIEKTPOCTATHYECKOM IT0JIC
Konpencarop. DneKkTpoéMKOCTh

106 KOHJEHCATOpa. JINEKTPOEMKOCTD 12.02
TIOCKOTO KOHJICHCATOpa

107 [TapannensHoe coeTMHEHUE 13.02

KOHJICHCATOPOB
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108 [locnenoBarenbHOE COEIMHEHNE 14.02
KOHJICHCAaTOPOB

109 DHeprusi 3aps>KeHHOTr0 KOHJIEHCAaTopa 15.02

110 Pemenue 3amau 16.02

111 JIBrKeHUE 3apsKEHHON 4acTULIBI B 19.02
OJIHOPOJHOM DJIEKTPUUECKOM T0JIe

112 Pemenue 3amau 20.02

113 O06o011eHre U cucTeMaTu3alus 3HaHu| 21.02
1o teme "DieKkTpuueckoe mnoie"

114 KonTpomnpHas padboTa mo Teme 22.02
"DnexkTpuueckoe mnoie"
Cuna toka. [ToctossHHBIN TOK. Y cinoBUs

115 CYIIIECTBOBAHUA MOCTOSIHHOTO 26.02
AIIEKTPUYECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C 27.02

117 3akoH OMa AJ1s1 yJacTKa LEnHu. 28.02
DNEKTPUUECKOE CONIPOTUBIIEHHUE
3aBUCHUMOCTh COITPOTUBIICHHS

118 OJTHOPOJTHOT'O TTPOBOJTHUKA OT €0 JTHHBI 29.02
U TUIOIIAU TIOTIEPEYHOT0 CEYEHUS

119 VY aenbHOE CONPOTUBIICHNUE BELIECTBA. 01.03
Pemenue 3agau

120 [TocnenoBarenbHOE, apauIeIbHOE, 04.03
CMEIIIaHHOE COEANHEHNE IIPOBOIHUKOB

121 Pacuét pa3BeTBIEHHBIX DIIEKTPUUECKHUX 05.03

57




neneii. [Ipasuna Kupxroga

122 Pemenue 3amau 06.03

123 Pabora anekTpuyeckoro Toka. 3akoH 07.03
Hoxoyns —Jlenua

124 Pemenue 3amau 11.08
MOIIHOCTD JAEKTPUYECKOTO TOKA.

125 TerioBass MOIITHOCTE, BEIZIEIsIeMas Ha 12.03
pe3ucrope

126 Pemenue 3amay 13.03

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 14.03
HCTOYHUKA TOKA

128 3axon OMa 1715 TOJTHOM (3aMKHYTOM) 15.03
ANEKTPUYECKOMN LETIH

129 Pemenue 3amau 18.03

130 MoIHOCTh HCTOYHHKA TOKA 19.03

131 KopoTkoe 3ambikaHue 20.03

21.03

132 Konpnencarop B Lienu nNocTOSIHHOTO TOKa

133 Pemienue 3anau 22.03

134 Pemrenne 3anau no reme "I1ocTOSTHHBIN 01.04
ANIEKTPUYECKUM TOK"

135 Pemenue 3anau no teme "IlocTostHHBIN 02.04

ANEKTPUYECKUM TOK"
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136 Pemenue 3ana4 no reme "IlocTossHHBIN 03.04
3NIEKTPUYECKUM TOK"
O06001IeHre U cucTeMaTU3alus 3HAaHUN

137 1o TeMe "[10CTOSIHHBIN 31eKTpUYECKUit 04.04
TOK"

138 KonTponbhas pabota no teme 05.04
"[ToCcTOAHHBIN NEKTPUUECKUN TOK"
DneKTpuueckas MpoBOAUMOCTh

139 Pa3IMYHBIX BELIECTB. DJIEKTPUUECKUI 08.04
TOK B MeTayuiax. CBepXMpoBOIUMOCTh
DNEKTPUUECKUN TOK B pacTBOPax U

140 pacruiaBax 3JIEKTPOJIUTOB. 3aKOHbI 09.04
®Dapages 1715 IEKTPOIU3a

141 DneKkTpuuecKkuil Tok B razax. [lnazma 10.04

142 DNEKTPUYECKUH TOK B BAaKyyMe. 11.04
Baxyymubie mpubopbl

143 DNEeKTPUUECKUH TOK B OTYIPOBOJHUKAX 12.04

144 [TorynpoBOTHUKOBBIE TPUOOPHI 15.04
DuU3nYECKUi MPAKTUKYM I10 TEME
"M3MepeHue CUIIbl TOKA U HAIIPSKEHUS B
LENU MOCTOSIHHOTO TOKa MPH MOMOILU

145 AQHAJIOTOBBIX U IIU(PPOBBIX 16.04

M3MEPUTENIbHBIX TPUOOPOB" MK
"3HakoMcTBO ¢ IU(poBOIt TabopaTtopueit
no ¢usuke. [Ipumepsl n3mepeHus
(GU3MUeCKUX BETUYMH MPH TOMOIIN
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KOMIIBIOTEPHBIX 1aTYUKOB"

146

147

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LEJIBIO ONPEACIIEHUSI MTHOBEHHOMN
ckopoctH"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenune ycKkopeHus npu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IBIOKEHUHU 110 HAKJIOHHOM IIOCKOCTH"
wiu "MccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PABHOYCKOPEHHOM
nBIKeHun"

17.04

18.04

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKopeHus cBOOOIHOTO
nangeHus" win "M3ydeHue aBUKeHUsS
Tena, OpOIIEHHOTO TOPU30HTAIBHO"

19.04

149

Du3nUeCKU IPAKTUKYM I10 TEME
"N3ydyeHue ABUKEHUS Tea 1o
OKPY’KHOCTH C IIOCTOSIHHOM 110 MOJYJIO
ckopocthio" wim "MccnenoBanue
3aBHCUMOCTH NE€pHOJia 00paeHHUs
KOHMYECKOI'0 MasiTHUKA OT €ro
napaMeTpos"”

22.04

150

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"NU3MepeHne paBHOAEHCTBYIOIIEH CHJIBI
IpU JIBUKEHUH OpyCKa 10 HaKJIOHHON
mwiockocTy" wnu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBUKEHUS
Opycka o HaKJIOHHOH IJIOCKOCTH Ha

23.04
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3a/IaHHOE PACCTOSIHUE OT €ro Macchl"

151

DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, oT ux aegopmanuu’
wiu "M3yuenue NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes

JIErkuii 0JI0K"

24.04

152

153

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenune kodpuIenTa TpeHus 1no
BEJIMYMHE YTIIOBOTO KOd(PpHIMeHTa
3aBucumoctd Frp(N)" mim
"HccnenoBanue ABM>KEHUS OpycKa 110
HaKJIOHHOH MJIOCKOCTH C MEPEMEHHBIM
KO3 PHULIHEHTOM TpeHUs" UITN
"N3yuenune qBMKEHUS IPpy3a HA Bally C
TpeHuem"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue yCIOBUN PaBHOBECHUS
TBEPAOTO TeJa, UMEIOILETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHILTEHHOB U Pacy€T CUJl ynmpyroctu"
iy "M3ydeHne ycToOW4nBOCTH TBEPAOTO
TeJla, UMEIOLIEr0 IO/ OMOPHI"

25.04

26.04

154

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3mepenne umnyibca Tena 1no
TopMO3HOMY IyTH" unu "U3mepenue
CHUJIBI TATH, CKOPOCTH MOJEIIH
AJIEKTPOMOOUJISE U MOIITHOCTH CHUJIBI TATH"

29.04
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155

156

win "CpaBHEHHE U3MEHEHMSI UMITYJIbCA
TeJa C UMITYJIbCOM CHJIbI" WIIH
"HccnenoBanue coxpaHEeHHs] UMITYJIbCa
NPy YIPYroM B3aUMOJICUCTBUM" UITH
"U3MepeHne KUHETUYECKON YSHEPTUH
T€Na 10 TOPMO3HOMY ITyTH"

Ou3nUecKuil MPaKTUKYM 110 TEMe
"H3yueHre n30TepMUYECKOTO Mpolecca
(pPEKOMEHI0BaHO UCIIOIh30BAHUE
udpoBoii 1aboparopun)" uiu
"N3yuenne n30XopHOro mnporecca" uimn
"N3yuenune nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSTHUSA"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue yaenpHol TernnoéMkoctu"
i "UccnegoBanue nporecca
OCTBIBaHUS BellecTBa" WK
"UccnenoBanue agunabatHoro nporecca"
win "M3ydeHune B3auMOCBS3H SHEPTUU
MEXXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

30.04

06.05

157

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapEHUS
s)kunkocter" wim "M3Mmepenue ynenbHoi
TEIIOTHI TIJIaBJICHUS JbJa" HIIH
"N3yueHre CBOMCTB HACHIIIEHHBIX
napoB" unu "N3mepenue abCcomMOTHON
BJIQYKHOCTH BO3/yXa M OLIEHKA MACChl
napoB B nomenieHun". 3mepenue

07.05
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Kod((uUIMeHTa MTOBEPXHOCTHOTO
HATSDKECHUS

158

159

160

Pu3N4eCKu IPAKTUKYM 110 TEME
"HaGntonenue npeBpalieHus 3JHepruu
3apsKEHHOT0 KOHJEHCATOPa B SHEPTUIO
u3nyyeHus ceeroauona” ninm "Mzydenue
MPOTEKaHHUs TOKA B LIETIH, COepKaIlen
KoHjaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHLIUATIOB (HANPSKEHUS )
IIPH MOCJIEIOBATEIbHOM COETMHEHUU
KOHJIEHCAaTOpoB"

dusnueckuil NpakKTUKYM 10 TeMe
"HccneqoBaHue CMEIAHHOTO
COEIMHEHUS PE3UCTOPOB" UIIN
"M3MepeHue yAeIbHOTO COTPOTUBIICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA OT HaIPsKEHUs
JUIS JIAMITBI HaKaIuBaHUA"

Pu3NUeCKU IPAKTUKYM I10 TEME
"Habmroenue snexktponusa’ uiu
"N3mepenue 3apsaa OJTHOBAJIEHTHOTO
noHa" uiu "MccnenosaHue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepatypsl” uinu "CHATHE BOJBT-
aMIIEPHOM XapaKTEpUCTUKU Auoaa"

08.05

13.05

14.05

161

PeseprubrIit ypok. O6001eHIE U
CUCTEeMaTH3alMsl 3HaHHUH 10 TeMe
"KunemaTtuka"

15.05
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162

PesepBHeiit ypok. O600IICHHE U
cUCTEeMaTH3aIHs 3HAaHUH 110 TEME
"naamuka"

16.05

163

PesepBHelil ypok. O600IICHHE 1
cucremMatTu3sanus 3HAHUH 110 TEME
"Cratuka TBEpaO0rO TeNa"

17.05

164

165

166

PesepBusiit ypok. O60011eHNE U
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUM [0 Teme
"OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOMN
Teopun"

PesepBHslit ypok. O600111IeHNE U

cUCTEMATHU3aIHs 3HAHUH 10 TEME
"TepmonuHamuka. TeniaoBble MalIUHbL"

20.05

21.05

22.05

167

Peseprubiit ypok. O60011eHIE U
cHCTeMaTH3alus 3HaHUH 110 TeMe
"ArperatHble COCTOSIHUSI BEIIECTBA.
®dazoBble nepexoas”

23.05

168

Peseprubrit ypok. O6001eH1E U
cucreMaru3sanus 3HAHUH 110 TEME
"Onexrpuueckoe noiue"

23.05

169

170

Peseprubrit ypok. O6001eHIE U
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"TIoCTOSIHHBIN 2EKTPUYECKUNA TOK"

PesepBHeiit ypok. O600ICHHE U
cucTeMaTu3aiis 3Hanuii mo teme "Toku

24.05

24.05

64




B Pa3JIMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
BzaumoneiicTBre NOCTOSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJI€. 1
I'mnote3a Ammepa
BexTop marautHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 10JIe MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBr>keHue 3apsyKEeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
9 Pa6ora cuel Jlopenia
10 Pemenue 3amau
11 MarsauTHoE 110JI€ B BENIECTBE. 1
deppoMarHeTUKH, Mapa- U TuaMarHeTUKH
12 OcHOBHBIE CBOHCTBaA (heppOMarHETUKOB. 1
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[Ipumenenne peppoMarHeTHKOB

13 Pemenue 3amay o reme "Marautsoe moJie"”

14 Pemienne 3anau mmo reme "MarautHoe nose"

15 SIBICHHE IEKTPOMArHUTHOW MHYKITHH.
IToTok BekTOpa MAarHUTHOM MHIYKLIUU

16 OJ1C uHAYKIMH

17 3aKOH AJIEKTPOMArHUTHOW WHIYKITHH
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C MHAYKIMY B ABUKYIIUXCS
MIPOBOJTHUKAX

20 Pemrenne 3agau

21 [IpaBuno Jlenua

99 NunykrrBHOCTH. KaTymka MHIYKTHBHOCTH
B IIENH ITOCTOSIHHOTO TOKA

93 SBnenue camonnaykuu. 3/C
CaMOUHTYKITUU

24 DHeprust MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenne 3amay

26 O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTponbhas pabota no teme
"DnekTpoauHaMuka"

08 Konebarenbnas cucrema. CBOOOIHBIE
KoJjeOanus. ['apMoHUYecKre KoaeOaHus

29 Kunematnyeckoe 1 THHAMHYCCKOC
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OIKCAaHKUE KOJIeOaTEIbHBIX I[BI/I)KGHI/II\/'I

DHepreTudeckoe onvcanue. BeiBoj
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX

30 KOJIeOAHU U3 UX YHEPTETUYECKOTO U
KMHEMAaTUIECKOTO OTTCAHUS

31 Ammntyna u dasza koaedanuit
[lepron u wacrora konebanuid. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTU4ecKoro MasTHuka. [lepuon
CBOOOIHBIX KOJIEOAHU TTPYKHHHOTO
MasiTHUKA

33 3aryxaroue Kosuebanus. BolHyXeHHbIE
kosebanus. Pezonanc

34 ABTOKONIE0aHUS

35 Pemenue 3amau

36 VYpok-koHpepenus "MexaHnuueckue
KoJie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O06o011eHne u cucTeMaTu3alys 3HaHu| 1o
teMe "MexaHnnueckue KonebaHus"

38 DNIeKTPOMAarHUTHBIE KOJICOAHMS.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTYBI

39 3apsija KOHJIEHCATOpa ¢ aMIUTATYION CHITBI
TOKa B KOJIEOATETLHOM KOHTYpPE

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHLHOM
KOJIe0aTEIbHOM KOHTYpE

41 3aryxallue 3JIeKTPOMAarHUTHbIE
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KosiebaHus. BeinyXieHHbIe
3NIEKTPOMArHUTHBIE KOJIeOaHUs

Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B I[EITU TICPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B LIENTH
MIEPEMEHHOT0 TOKa

44 3akon OMa JJ1st SIEKTPUUYECKOH TIenu
MEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMIUTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE
CWJIBI TOKA Y HATPSDKEHUS

46 Pe3oHaHC B JIEKTPUYECKOM LIETTH

47 Pemenue 3agau
WneanbHblif TpanchopmMarop.

48 [TpousBojicTBO, Nepeaada u nmoTpedaeHue
IIEKTPUYECKON DHEPTUH
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa ucnons3oBaHus
AIEKTPOIHEPTHH B IOBCEAHEBHON KU3HU

50 Pemenne 3amau

51 Pemenue 3amau

59 O06o01IeHre U cucTeMaTu3alus 3HaHUN 0
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnuyeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHHYECKUX BOJTH

o4 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa
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Wndpassyk u ynaprpa3syk. Lllymosoe

%6 3arpsi3HEHNE OKPY KaIoLIel cpebl

S7 Pewenne 3anau

58 DJIEKTPOMAarHuTHHIEC BOJIHBI. 3myueHue
AIEKTPOMArHUTHBIX BOJIH

59 OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
[Ikana 31eKTPOMAarHUTHBIX BOJIH.

60 [IpumMeHeHue IIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U TEJICBUACHUS.

61 Paguonokarus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYIKAIOLIEN Cpelbl

62 Kontponbnas padota o teme "Konebanus
Y BOJIHBI"

63 Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHeHus CBeTa

64 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHEMHOTO PACIIPOCTPAHEHMSI CBETA

65 Otpaxenue ceta. [lmockoe 3epkano.
Cdepuueckoe 3epkaiio
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTelb MPeTOMICHHUS.

66 [TomHOE BHYTpEHHEE OTpasKEHHE.
IIpenenbHbIN Yoy MOJHOTO BHYTPEHHETO
OTpaXKEHHUS

67 Pemenue 3a1a4 Ha MPUMEHEHHUE 3aKOHOB

OTpaXXCHUA U MMPEIIOMIICHUA CBETA
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Xon stydeil B mpusMe. Jlucnepceust cBera.

68 .
CnoxHbIN cocTaB Oenoro ceera. L{Ber

69 JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTUYECKasl CHJIA JINH3BI

70 [TocTpoenue n3o00pakxeHUi B JIMH3aX U X
cUCTeMax. YBeJIUMYEHHUE JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 U300paXeHHI, OTy4aEMBIX C IIOMOIIBIO
JVH3

72 ['na3 kak ontuyeckas cucrema

73 Pemenue 3anayu. [Ipeaenst npuMeHUMOCTH
TEOMETPHUECKOMN ONTUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUs

75 [ucnepcus ceerta

76 WNurepdepenuus cera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJF0IeHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue unTepdepeHu

80 Judpakuus ceera

81 JudpaxknuonHas pemeéTka. Y cioBue
HaOJIFO/ICHUS TJIABHBIX MAKCHMYMOB

82 Pemenue 3amau

83 [Torrepe4HOCTh CBETOBBIX BOJH.
[Monspuzanus cera

84 Pemenue 3anau

85 CBeToBbIE BJIEHUS B IPUPOJIE
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O00011eHUE U CUCTEMATU3ALIUS 3HAHUM 110

86 teme "OnTuka" 1

87 KontponbsHas padota mo teme «OnTuka 1
["'paHuUIIBI MPUMEHUMOCTH KIIACCHYECKON

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH U 1
NPUHINN OTHOCUTEIBHOCTH

89 [TocTynartel cnenuanbHOU TEOPUU 1
OTHOCHUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenna. YcioBue

90 npUIHHHOCTH. OTHOCUTENFHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH U
COKpaIICHUE JUTHHBI

01 DHeprusi U UMITYIIbC PEISTHBHCTCKOM 1
YaCTHUIIBI

92 CBsI3b MacChl C 3HEPTHEN U UMITYJILCOM 1
PENATUBUCTCKOM YacTUIbl. DHEPIrUs MOKOs

93 PaBHOBeCHOE TETIIOBOE H3ITyUeHHE 1

94 3akoH cMerieHus Buna 1

95 ['mnoresza M. [Timanka o kBaHTax. ®OTOHBI 1

96 DHeprust 1 UMITYJIbC GOTOHA 1

97 ®otoadppexr. Onpithl A. I'. CTonerosa. 1
3akoHsb!I poTodddexra

08 VYpaBHenue DitHmTeiiHa 1151 poTodpdexra. 1
"Kpacnas rpanuna" ¢pororpdexra

99 Jasnenue ceera. Onbitel [1. H. JIeOenena 1

100 BoJsiHOBEIE CBOICTBA YaCTHIL
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Bounsl ne bpoia. /InuHa BoJIHBI e

101 Bpoiinst u pazmepsl 0071aCTH JIOKATU3AITUH
JBUKYIICHCS YaCTHIIbI

102 KopnyckynsipHO-BOIHOBOH Ayannu3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHuid B MUKPOMHUPE.

104 CooTHoIIeHUs HEOTIPEAeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudecknx 3agaq

106 Pemrenne pacy€THBIX 3a/1a4
KonTponpHas padora mo Temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOTHOBOM
nyanuzm"

108 OMNBITHI O UCCIIEZIOBAHUIO CTPOEHUS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

109 IToctynarer bopa

110 Buasl ciektpoB. CriekTp ypoBHEH SHEpruu
aToMa Boj0poza

111 CroHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE
cBeTa

112 Jlazep
Hyxnonnas monens siipa ['eiisenGepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
N3otonsl. PagnoakTMBHOCTH
3aKoH painoaKTUBHOTO pacmnana. CBoHCTBa

114 MOHU3UPYIOLIETO U3JlydeHus. BiusHue

PAAUOAKTUBHOCTHU HA KUBBIC OPraHU3MBI.
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Jo3umerpus

115

DHeprus cBA3U HYKJIOHOB B siape. SlnepHbie
cuiel. Jleext maccol aapa. SnepHbie
peakiun. SnepHbie peakTopsl. [IpoGnemMsr
YIPABIAEMOr0 TEPMOAIEPHOIO CUHTESA.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

116

MeTo/1bl perucTpalnuy U UCCIIEIOBAHUS
3JIeMEHTapHbIX yacTull. OyHIaMeHTaIbHbIE
B3aUMOJIEUCTBUA. bapnoHBbI, ME30HBI U
nentoHsl. [IpencraBnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas Moziesb aJpOHOB

117

®usuka 3a npeaenamu CtanaapTHON
Mozenu. TémHas Matepus U TEMHas
sHeprus. EnuHcTBO (hr3nueckoil KapTUHbI
MHupa

118

119

120

Oranbl pa3BUTHS ACTPOHOMHUU. 3HAUCHHE
aACTPOHOMHH

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HUCCIEeT0BaHUN

COBpCMeHHHC OIITHUYCCKUEC TCIICCKOIIDI,
pPaaruoOTCICCKOIIbI, BHCaTMOC(I)epHaSI
ACTPOHOMMUA

121

Bun 3Bé31H0T0 HEOa. Co3BE3Us, ApKHE
3BE3/1bl, NIAHETHI, UX BUIUMOE JIBHKEHHE

122

Conueunas cucrema. Conure. Conaeunas
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akTUBHOCTH. McTounuk snepruun ConHiia u
3BE3

123

124

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU.
Junarpamma "cnekTpajbHbIN Kilacc —
CBETUMOCTB"

3B€3I[LI TJIaBHOM IIOCICI0BAaTCIbHOCTHU

125

Bnytpennee crpoenue 38E31. COBpeMEeHHbBIE
MIPEJCTaBJICHUS O TPOUCXOXKICHUHN U
sposronuy CoJiHIIa ¥ 3BE3]1. DTallbl JKU3HHU
3BE3]

126

Mineunsiii [Iyte — Hama ["amaktuka. Tunel
rajakTuk. YEpHbIE ABIPHI B A/1pax rajJakTUK

127

128

Bcenennas. Paciimpenne BeenenHoii. 3akoH
Xabb6na. Teopus bonbiioro B3peiBa.
PennkToBoOe n3nyueHue

MacmtaOHas cTpykTypa Beenennoit.
Meraranaktuka

129

130

Hepeménnsie nmpobieMbl acCTpOHOMUU

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnemoBanne MarHUTHOTO TIOJIS
MMOCTOSTHHBIX MarHUTOB" HIIH
"UccnemoBanue CBOMCTB
dbeppomarneTukoB" nin "HccnenoBanue
JIEMCTBUSI MOCTOSIHHOTO MarH1Ta Ha paMKy ¢
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenne cuiabsl Amniepa" win "M3yyenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
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nin "OnpeeneHre MarHUTHOM WHIYKIIUU
Ha OCHOBE M3MEpPEHUs CUIIbI AMriepa"

132

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBaHue SABICHUS
JIEKTPOMAarHUTHOW MHAYKIMU" WIIN
"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO moisa"

133

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CAaMOMHIYKIIUN"
win "COopka MOJIETH 3JEKTPOMAarHUTHOTO
reHeparopa"

134

135

136

137

138

Ou3nuecKuil MPaKTUKYM 110 TEMe
"N3mepenue neproia CBOOOTHBIX
KoJIeO0aHUH HUTSIHOTO U TIPY>KUHHOTO
MasITHUKOB"

Du3nUeCcKul IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPYKUHHOM
MasiTHUKE"

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
MIOCJIE0BATENBHO COETUHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WUiun
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIA [TIEPEMEHHOT0 TOKa"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI"

DuU3nyeCcKui MPAKTUKYM 110 TEME
"M3MepeHue nokasaresns npeaoMIiIeHUs]
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crexna" win "l[lonyyenue nsoOpaxxeHus B
CHCTEME M3 IJIOCKOTO 3epKaJia v JINH3bI"

139

Pu3N4eCKUu IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BELECTBA (Ha IpUMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHHS PACCEHBAIOIINX
uH3"

140

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHIHH
U noJjsipusanuu ceera'

141

dusnueckuil NpakKTUKYM 10 TeMe
"OnpeneneHyre UMITyJbCa U SHEPTUn
PeNSITUBUCTCKUX YacTull (1o ¢potorpadusm
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

142

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenue noctossHHOM [1nanka Ha
OCHOBe uccieoBanus poroddpdexra” nmm
"NccnenoBanue 3aBUCMMOCTH CHJIBI TOKA
4yepe3 CBETOAUO/ OT HalpsHKeHUs"

143

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3pekeHHOTO
aTOMapHOI0 BOJAOPOJA U U3MEPEHUE
nocTtostHHOM Punbepra”

Pu3n4eCcKUuil IPAKTUKYM 110 TEME

"UccnenoBanue painoakTUBHOTO GOHA C
WCIIOJIb30BaHUEM J03UMETpA" Uiu
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"M3yueHne noriomeHus 0eTa-4acTuly
arOMUHUEM"

145

146

147

148

149

Pu3N4eCKUu IPAKTUKYM 110 TEME
"HaOmroaenus 38€31HOr0 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM
KOMITbIOTEPHBIX MTPUIIOKEHUHN 115
OTIpEICTICHUS TTOJIOYKEHHUS HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus 1 sipkue
3Bé31b1" WK "HaOroqeHus B TEIECKOIl
JIyHbI, IUIAaHET, TYMaHHOCTEN U 3BE3THBIX
CKoIIeHUi"

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Posb ¢pu3uku 1 acTpoHOMHHM B
9KOHOMHUYECKOH, TEXHOJIOTMUECKOM,
COLIMAJILHOW U ATUYECKOH cepax
NeATeIbHOCTH YeJI0BEeKa

O06o0011eHNe U cucTeMaTu3alus 3HaHNH.
Posb 1 MecTo (pU3MKK U ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

O0001eHne U cUcTEMaTU3aIlNS 3HAHUI.
Ponp pusndeckoit Teopun B JopMUPOBAHUU
MpEeJICTaBICHUA 0 PU3NIECKON KapTHHE
MUpPa, MECTO (PU3HUECKON KapTUHBI MHpa B
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX MPEJCTAaBICHUN O IPUPOJIE

O0001eHUE U CUCTEMATU3ALIMS 3HAHUM 110
teme "Kunemaruka"
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O00011eHUE U CUCTEMATU3ALIUS 3HAHUM 110

150
teMe "KunemaTtuka"

151 O0001Ienre U cucTeEMaTH3alys 3HAHUHA 110
teme "Jlunamuka"

152 O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
teme "Cratuka TBepaoro temna"

153 O0001Ienre U cucTeMaTH3alys 3HAHAHA 110
TeMe "3aKOHbI COXpPAHEHHUS B MEXaHUKE"
O0001Ienre U cucTeMaTH3alys 3HAHAHA 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110

155 teme "Tepmoannamuka. Terosbie
MaIIuHe!"

O00011eHNEe U cUCTEMATH3AlMs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

157 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "DnekTpudeckoe nosue"

158 O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
teMe "l10CTOAHHBIN IIeKTpUUYEeCKUi TOK"

159 O00011eHNEe U cUCTEMATH3AIMS 3HAHUH 110
teMme "Toku B pa3nnyHbIX cpepax”

160 O0001eHne 1 cucTeMaTU3aIMs 3HAHWUI 110
TeMme "MaruutHoe noje"

PesepBHeiit ypok. O600ICHHE U

161 cHCTEMATHU3alMs 3HAaHUH 110 TEME

"JnexkTpoMarHuTHasi MHAyKIus"
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162

PesepBHeiit ypok. O600IICHHE U
cUCTEMATH3alNA 3HAHUH 110 TEME
"Mexanndeckue Koiedanusg"

163

PesepBHeiit ypok. O600ICHHE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"DNeKTpOMArHUTHBIE KOJIeOaHus "

164

165

166

PesepBuelit ypok. O600111eH1E U
CcHCTeMaTH3alKsl 3HAHUH 110 TEME
"MexaHn4yecKue 1 3J€KTPOMarHUTHbIE
BOJIHBI"

PesepBuslit ypok. O60011eHNE U
cucTeMarusanys 3HaHui 1mo teme "Ontuka"

PesepBuslit ypok. O60011eHNE U

cucTeMatu3anys 3HaHui mo teMe "OCHOBEBI
CTO"

167

Peseprubiit ypok. O60011eHUE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM AyaInu3m"

168

169

170

Peseprubiit ypok. O60011eHIE U
cucTeMaTu3anus 3HaHuu no treMme "dusuka
aToma"

PesepBHriit ypok. O6001ICHHE U
cHcTeMaTu3alus 3HaHui no teme "dusznka
aTOMHOTO Si7Jpa W 3JIEMEHTApPHbIX YacTul'"

PesepBHriit ypok. O6001ICHHE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"JnemeHTh! acTpoduzuku”
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16
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YYEBHO-METOJNUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

MMPOLIECCA
Ne HanmMeHoBaHus1 00bEKTOB U CPEJICTB Heo0xomumoe | Umeercsas | B %
/| MaTepHAJbHO-TEXHHYECKOI0 o0ecneyeHns KOJIHY€eCTBO
1. BUBJUOTEYHBIA ®OHJI (KHUTONIEYATHAS NPOAYKIIN)
11 Crannmapt cpemHero (IIOJIHOT0) 001Iero 1 1 100
oOpazoBanus 1o pusuke (MpopUILHBII
YPOBEHB)
1.2 [TpumepHas porpamma CpeaHero ooImero 1 1 100
o0pa3zoBaHus Ha TIPOPHILHOM YPOBHE 110
¢busuke
1.3 ABTOpCKas mporpamMma 1o Kypcy Gpusuku 1 1 100
14 VYuebnuk no ¢pusuke 10 kiacca 4 4 100
1.5 COopuuK 3a1a4 110 husHKe 4 4 100
1.6 VYuebnuk no pusuke s 11 xmacca 21 21 100
1.7 KomMIuiekT MarepuaioB As1si HOJATOTOBKHU K 4 4 100
€IMHOMY TOCYIapCTBEHHOMY JK3aMeHY
1.8 Hayunas, HayuHO-TIOIyJIsIpHAA, 5 5 100
UCTOpHYECKas JUTepaTypa
1.9 CrnipaBouHbIe TOCOOUS (SHLIUKIIONEIUH, 1 1 100
CJI0BapH, COOPHUKH OCHOBHBIX (hOpMYII U
T.I1.)
1.10 | Metoauveckue MOCOOUS ISt yUUTEIIS 2 2 100
2. INEYATHBIE IOCOBUA
2.1 Ta6muuer o ¢usuke mst 10 -11 ximaccos 2 2 100
2.2 [TopTpeTs! BelIaromuxcs aesreneid Gu3nku 1 1 100
3. NH®OPMAINNOHHO-KOMMYHUMKATHUBHBIE CPEJACTBA
3.1 MynpTuMeanitHble 00yJaroue nporpaMmmbl 3 3 100
U JIEKTPOHHbIE yueOHbIe N3/IaHUs 10
OCHOBHBIM pasziefiaM Kypca GU3NKU
4. TEXHUYECKHUE CPEACTBA OBYUEHMUSA
4.1 MynpTUMEANIHBINA KOMIBIOTED 1 1 100
4.3 Moy 1 1 100
4.3 [TpunTep nazepHsIit 1 1 100
4.5 MynpTUMEANATIPOEKTOP 1 1 100




4.6 CpencTBa TENEKOMMYHUKALIUN 1 1 100
4.7 JuanpoekTop uiau rpadonpoeKTop 1 - 0
(oBepxnn)
4.8 HHTepakTHBHAS TOCKa 1 1 100
5. YYEBHO-IIPAKTUYECKOE U YYEBHO-JIABOPATOPHOE
OBOPYJIOBAHHE
5.1 AynuTopHas 10CKa 1 1 100
6. CIHHEIIMAJIN3UPOBAHHAS YYEGHASI MEBEJIb
6.1 KomnbrotepHslii cTOI 1 1 100
6.2 [kad ceKMOHHBIN AT XpaHEHHS 3 3 100
obopynoBaHus
6.3 kad ceKMOHHBIN IS XpaHEHHS 1 1 100
JTUTEPATyPBI U AEMOHCTPAIMOHHOTO
obopymoBaHus (C OCTEKJICHHOHN CpeaHeH
YaCThIO)
6.4 Cremnaxu 17151 XpaHeHHsI 000pyI0BaHUS 6 6 100
6.5 CroJst 1eMOHCTpallMOHHBIN 1 1 100
6.6 CteH/1 9KCTIO3UITMOHHBIN 2 2 100
6.7 Ammkuy u1st XpaHeHus: TaOJIUIT 1 1 100
6.8 taTuB ans Tabmuiy 1 - 0
JlaGopaTopHoe o0opyroBaHue 1Jis1 KaOuHeTa PU3MKH
O6opynoBanue,
HaunmeHnoBanust 00bEKTOB HeobxozmMoe
006 -
U CPEJICTB MaTepUaIbHO- Ha TaHHOM eetiete
No ypoBHE HHOCTb,
TEXHHYECKOTO 00yuCHNs %
obecrieueHust (0G03HAYCHO
CHMBOJIOM )
1 2 3 4
OBOPYJIOBAHUE OBIIEI'O HASHAUYEHU S
1 Iyt as1st anekTpocHaOKeHUs TaOOPATOPHBIX CTOJIOB N 100

HanpsbkeHneM 42 B
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2 Crounbl 1abopaTopHsbie nekTprduIpoBannbie 42 B + 100
3 JloTku 11t XpaHeHus1 000pyA0BaHUS + 100
4 HcTouyHnKy IOCTOSTHHOTO M TIEpEMEHHOT0 ToKa (4 B, 2 N 100
A)

5 Barapeiinplii ICTOUHUK TUTAHUS + -

6 Beckr yueOHbIe ¢ THpsSMEU + 100
7 CexyHIO0MepBI + 50
8 TepmomeTpsl + 100
9 [ raTuBsl + 100
10 Ly Aps! n3MepUTEIbHBIC + 100

OBOPYAOBAHME U1 ®POHTAJIBHBIX IABOPATOPHBIX
PABOT

TemaTuyeckue Ha60pPbI

11.1 | HaGopsl Mo MexaHuke + 50

11.2 | HaGopsl 1o MONEKYISIpHOM (hU3UKE U TEPMOIH-

+ 50

HaMUKe
11.3 | HaGopsl MO 3NEeKTpUYECTBY + 50
11.4 | HaGopsl o ontuke + 50

OTtaenbHbIe TPUOOPHI M JONMOJTHUTEIBLHOE 000Py10BaHHE

MexaHnunka
12 JluaamomeTpsl 1abopatopubie 4 H + 100
13 XKemoba gyroodpasHsie + 100
14 XKenoba npsimere 100
15 HaGop rpy30B 1o MexaHUKe + 100
16 | HaGops! npy>kKuH ¢ pa3InYHON KECTKOCTHIO + 100
17 | HaGop ten paBHOro 00beMa 1 paBHON MacChl 50
18 | Ilpubop mist M3ydeHHs ABMKEHUS TEM MO OKPYK- N 100
HOCTH
19 | Ilpubops! I N3ydeHHs! MPSIMOTMHEHHOTO JIBHKEHHS + -




TCII

20 | Poryar-nuneiika 100

21 | TpubomeTpsl 1a00paTOPHBIC + 100

22 | Habop mmo u3ydeHuo nmpeoOpa3oBaHus SHEPTHH, )

paboThI U MOLITHOCTH
MouJiekyJsipHasi pU3UKa U TEPMOJUHAMHUKA
23 KanopumeTpsl 100
24 HaGops! Ten no kajgopumerpun 100
25 Habop nns viccneoBaHus U30MPOIECCOB B ra3ax 50
26 HaGop BemiecTB 1711 Bccie10BaHuUs TUIABICHUS M OTBEPACBAHUS 50
27 Ha6op nonocoBoii pe3nHsbl 100
28 HarpeBaTenu snekTpuyeckue 100
DNeKTpOIMHAMUKA
29 | AMmepMeTpbl 1a00paTOPHBIE C IPEICIIOM U3MEPEHUs 2A st 100
MOCTOSIHHOTO TOKa
30 | BoabpT™eTphl 1abopaTopHbIE ¢ IPEIesioM U3MepeHus 6B s 100
MOCTOSIHHOTO HaNpsKEeHUs

31 | Karymka — MOTOK 100
32 | Kimroun 3aMbIKaHHS TOKa 100
33 | Kommacsr 50
34 | KoMIUIEKTHI MPOBOIOB COEMHUTENBHBIX 100
35 | HaGop npsmMbIX 1 1yrooO0pa3HbIX MarHUTOB 100
36 | MuwutnamMnepMeTpsl 100
37 | MynbTuUMeTpHl IIUPPOBHIE 25
38 | Habop no snexTponusy 50
39 | HaGopsl pe3ucTopoB NpOBOJIOYHBIE 100
40 | IloTteHnmomeTp 25
41 | Tlpubop nnst HAOMIOACHUS 3aBUCUMOCTH COITPOTHBIICHHUS METAJIOB OT o5

TEMIIepaTyphl
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42 | PainOKOHCTPYKTOD Uil COOPKH PaJuONIPUEMHUKOB 25
43 | PeocTaThl MOI3YHKOBBIE 100
44 | TIpoBoJIOKa BEICOKOOMHAsSI HA KOJIOJIKE JIJISl HF3MEPEHHS YIIEIBHOTO CO- 100
TIPOTHBIICHHSI
45 | DAEKTPOOCBETHUTEINHN C KOIMaYKaMu 100
46 | DnekTpoOMarHuTHl pa30oOpHbBIS 100
47 | JleiicTByroIIas MOJIeTb ABUTATEISI-TeHEpaTOpa 100
48 | HabGop mo u3y4eHuto BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUU -
OnTuka u KBaHTOBas1 puU3NKa
49 | DKpaHbI CO MIETBIO 100
50 | [Tnockoe 3epkayio 100
51 | KommuiekT nuH3 100
52 | IlpuGop 115 M3MepeHus IJIMHBI CBETOBOM BOJIHBI ¢ HA0OPOM 100
TU(PPaKIMOHHBIX PEIIETOK

53 | Habop nudgpakiimoHHBIX PEIIeToK 50
54 | ICTOYHUK CBETa C JUHEWUYATHIM CIICKTPOM 100
55 | IIpubop ans 3a)KUraHus CIEKTPAIbHBIX TPYOOK ¢ HaOOpoM TpyOoK 100

56 | CrekTpockorr 1a00paTopHbIi 100
57 | KommiexT gororpaduii TpexoB 3apspkeHHbIX dacTull (H) 100
58 | Hosumerp 100
59 | ®I'OC naboparopus 1Mo pU3MKeE. 100

DopMBbI U CPEICTBA KOHTPOJISA

Dopmbl KOHMPOAA. AHAUBUYAIbHAsS, TPYIIIOBasi, PPOHTATbHAS.
Cpeocmea koHmponsa:

- YCTHBIH OIpOC;

— TeCTUPOBAHHUE;

- CaMOCTOsITeIbHbIE PabOTHI;

- nabopaTopHble padoThI;

— 3a/IaHUS HA BBISBIICHHUE OTEPAIMOHHBIX YMEHHA.

TeKyw;uﬁ KORmMpOoJib OCYHICCTBIISACTCA C IOMOIIBIO KOMITBIOTCPHOTO ITPAKTHKYMA B

(hopme MpakTUIECKUX padOT U MPAKTHUECKUX 3aaHHH.
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Temamuyeckuii KOHTPOJIb OCYIIECTBIIAETCS MO 3aBEPIICHUH KPYIHOTO OJI0Ka (TeMbl) B
(dhopMe TecTHpOBaHMS, BBIOJHEHUS 3a4€THOM MPaKTUYECKON paboTHI.

Hcnons3yrores cneayronme BapuaHTbl TECTOB:

— C €IMHCTBEHHO BEPHBIM BAPUAHTOM OTBETA;

— C MHO’KECTBEHHBIMH BEPHBIMU OTBETAMU;

— Ha 3aM0JHEHUE MPOITYCKOB B BEPHOM YTBEPKICHUU.

10 kaacc (MpopUJILHLIA YPOBEHD)

KoHTpoJibHbIe 1 TOBEpOYHbIe PAGOTHI COCTaBIIEHBI HAa OCHOBE nTocobuii: ['omosa U.B.
®dwusuka. 10 kmace. KontponbHbie paboTel B HOBoM (opmare. - M.
«nrennext-Lentpy, 2011.

KontpospHast pabota Howmep cTpanuisl nocoOust

1 9

15

21

29

37

49

61

0N |O1 D W|IN

76

11 kaacc (MpopUJILHLIA YPOBEHD)

KonTpoJsbHbie 1 moBepoUYHbIe padoThl COCTAaBIEHBI HAa OCHOBE nocoduii: 'ogosa M.B.
®usuka. 11 xiacc. KonTponbsHbie paboTsl B HOBOM (hopmate. - M.:
«Unrennext-Lentp», 2011.

KonTponbHas pabota Howmep cTpanuipl nocobus
1 9
2 21
3 33
4 45

Kpurepun onenuBanus pador.
Kpumepuii oyenku ycmnoix omeemog yuaujuxcs.

OtmeTka «5» CTaBUTCS B TOM ClIydae, €CJIM yJaluiics MOKa3bIBaE€T BEPHOE
MOHMMaHHe (HU3HUECKOHN CYIIHOCTH pacCMaTpUBAEMBbIX SBJICHUHN U 3aKOHOMEPHOCTEH,
3aKOHOB ¥ TEOPHUH, 1a€T TOYHOE ONPEIEICHUE U UCTOIKOBAHUE OCHOBHBIX ITOHATUN U
3aKOHOB, TEOPH, a TaKXKe NMPaBUIIbHOE ONpeieNieHue PU3NYECKUX BETUYHMH, UX EIUHUI] U
CIOCO0OO0B M3MEPEHUS; IPABUIILHO BBITIOIHSET YEPTEXHU, CXEMBI U IpaUKU; CTPOUT OTBET 110
COOCTBEHHOMY IJIaHY, COMPOBOKIAET PACCKa3 HOBBIMU ITPUMEPAMH, YMEET MPUMEHSTh
3HaHUS B HOBOM CUTYallUH IIPU BBIIIOJIHEHUH NIPAKTUYECKUX 3aaHUM; MOKET yCTAaHABIUBATh
CBSI3b MEXKIY U3y4aeMbIM U paHee U3yYeHHBIM MaTepuaioM Mo Kypcy GU3HUKH, a TAKKE C
MaTepuaioM YCBOEHHBIM IIPU U3YYEHUU APYTUX IIPEIMETOB.

OTMeTKa «4» CTaBUTCS B TOM CiIydae, €CIM OTBET yUYEHHKa YI0BJIETBOPSET
OCHOBHBIM TPeOOBAHHUSM K OTBETY Ha OLIEHKY 5, HO 06€3 HCIOJIb30BaHUs COOCTBEHHOT'O
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IUIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHHs 3HaHUM B HOBOM CUTyalluH, 0€3 HCII0JIb30BaHUs
CBsI3€H C paHee U3yYeHHBIM MaTepHaIOM, YCBOCHHBIM IIPH U3YYE€HUH JIPYTUX MIPEIMETOB;
€CIIM yJaluiics JOMyCTHII OJHY OIIMOKY UM He OoJiee IByX HEI0UYETOB U MOXKET UCTIPaBUTh
UX CAMOCTOSTENILHO UJIH C HEOOJIBIION TOMOIIBIO YIUTEIS.

OtMmetka «3» CTaBUTCS B TOM cilydae, €ClI yJalluics IpaBUiIbHO IOHUMAET
(U3NYECKYIO CYIIIHOCTh PACCMATPUBAEMBIX SIBJICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE
UMEIOTCS OT/IeJIbHBIE IPOOEIbl B YCBOEHUH BOIIPOCOB Kypca (PU3MKH; HE IPENSTCTBYET
JanbHEHIIeMy YCBOCHHUIO TPOTPAMMHOT0 MaTepualia, yMeeT IPUMEHSTh MOJyYeHHbIE 3HAHUS
IIPU PELIEHUU MPOCTHIX 3a/1a4 € UCIOJIb30BAHUEM I'OTOBBIX (POPMYII, HO 3aTPYAHAETCS MPH
peleHny 3aa4, TpeOyroIuX Mpeodpa3zoBaHus HEKOTOPBIX (GopMyi; 1onmycTHIl He Oojiee
OJIHOM TPYyOO# 1 0/1HOM HETpyOoil OmmOKH, HEe 6osiee IBYX-TpeX HErpyObIX HEIOUETOB.

OTmeTKka «2» CTaBUTCS B TOM CIlydae, €CJIM yJallluicsl He OBJIa/ie]l OCHOBHBIMU
3HAaHUSIMH B COOTBETCTBUH C TPEOOBAHUSAMH U JOMYCTHI OOJIbIIE OITMOOK M HEA0YETOB, YEM
HEO0XOAUMO Il OTMETKH «3».

Kpumepuit ouenku évinoinenus KOHmMpobHbIX padom.

Otmetka «5» cTaBUTCA 3a pabOTy, BBIITOJHEHHYIO MIOJHOCTHIO 0€3 OIIMOO0K U
HEJIOYETOB.

Otmetka «4» cTaBUTCA 3a pabOTy, BHITOJHEHHYIO OJHOCTHIO, HO IIPY HAJIMYUU HE
OoJiee 0JJHOM OIMMOKK M OJTHOTO HEAO0YeTa, He OoJiee TpexX Hel0UETOB.

Otmetka «3» cTaBUTCA 32 pabOTYy, BBIIIOJHEHHYIO Ha 2/3 Bcell paboThl IPaBUIBHO
W TIPY IOMYIIEHUH He Oosiee 0JHOH Tpy0oil ommoOKu, He 6osiee TpeX HerpyObIX OMMOOK,
OJIHOM Herpy0oil OIMOKY U TPeX HEeA0UETOB, IPU HAIMYUU YETHIPEX-TISITH HEI0UETOB.

OTMmeTka «2» cTaBUTCA 32 pabOTy, B KOTOPOH YMCIIO OITHOOK M HEJ0YETOB
IIPEBBICUIIO HOPMY JIJIsl OTMETKH «3» WIJIM IPAaBUJIBHO BBIIIOJIHEHO MeHee 2/3 paloThl.

Kpumepuit ouenku évinonnenus 1ab6opamopnwvix padom.

OtmeTka «5» CTaBUTCA B TOM Cily4ae, €ClIi YJaluiics BBINOJIHUWI paboTy B HOJTHOM
o0beMe ¢ coOIroIeHueM He00OXOMMOI MTOCTIEI0BATEIBLHOCTH TPOBEACHUS OMBITOB U
U3MEPEHUH; CaMOCTOSITEIbHO U PallMOHATIBHO MOHTHPYET HE00X0JuMoe 000py10BaHHE; BCe
OTIBITHI TPOBOJIUT B YCIIOBHSIX M PEKUMaX, 00ECTICYHBAIOIINX MOTYyICHNE TIPABUIIbHBIX
pe3yabTaTOB U BBIBOJOB; COOJIIOIaeT TpeOOBaHUS MpaBMJl O€30MIaCHOTO TPY/a; B OTYETE
MPAaBUIILHO M aKKYPATHO BBITIOJIHSET BCE 3aITUCH, TAOIHIIbI, PUCYHKH, YEPTEKH, TpaduKH,
BBIUMCIICHUS, TPABUIILHO BBIMOJIHAET aHAIU3 OTPEIIHOCTEH.

OtmeTka «4» CTaBUTCS B TOM ClIydae, €CJId y4alluiics BBIIIOJIHUI padoTy B
COOTBETCTBHUH C TPEOOBAaHUAMM K OLIEHKE 5, HO JOMYCTHJI JIBa-TpU HeJloueTa, He 6ojee oTHOH
HerpyOoil oImMOKHM U OTHOTO HEJl0YeTa.

OtmeTka «3» CTaBUTCA B TOM Clly4ae, €ClIU YJaluiics BBIMOJIHIIT paboTy He
MOJTHOCTBIO, HO 0OBEM BBITIOJTHEHHOW YaCTH TaKOB, YTO TTO3BOJISIET TOTYYUTh TPABUIIbHBIC
pe3ybTaThl U BBIBOJIBL, €CJIM B X0/1€ TIPOBEICHUS OMbITa U U3MEPEHUI ObIIIM JOMYIIEHbI
OIH1OKH.

Kpumepuit ouenku évinoinenus mecmogozo 3a0anus.

Otmetka «5»: pabota coaepxuT He MeHee 90 % MpaBUIIbHBIX OTBETOB,;

OtMmetka «4»: pabota conepxut He MeHee 70 % MpaBUIIBHBIX OTBETOB;

Otmetka «3»: pabota couepxuT He MeHee 50 % MpaBUIBHBIX OTBETOB;

OtMmeTka «2»: pabota comepkut Menee 50 % MpaBUIHHBIX OTBETOB.

OTmeTka 2 cTaBUTCS B TOM Clly4yae, €ClId yJalluiics BBINOIHUI paboTy He
MTOJIHOCTBIO U 0ObEM BBINOJIHEHHON pabOThI HE MO3BOJISIET CAENATh MPAaBUIbHBIE BHIBOIBI,
BBIUUCIICHU; HAOJIIO/ICHHSI TPOBOIMIINCH HETIPaBHIIBHO.
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JIMCT KOPPEKTUPOBKH
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