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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo ¢usuke Ha YpPOBHE CpeaHEero obmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH W TpeOOBaHWII K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeNbHOM
nporpammel, mpencraBieHHbix B @I'OC COO, a Ttakxke ¢ yuérom QenepanbHOil pabdoueii
nporpamMMbl BociuTanuss W KoHnenuuu mnpenogaBanust ydeOHoro mnpeamera «®Dusuka» B
oOpa3oBaTeNnbHBIX ~ OpraHm3anusx Poccuiickoit @Denepanuu, peanu3ylOIUX OCHOBHBIE
o0pa3oBaTenbHbIE IPOTPAMMBI.

[Iporpamma 1o ¢Qusuke ompeaenseT o0sf3aTeNbHOE MPEIMETHOE COJEp)KaHue,
YCTaHABIIMBAET PEKOMEHIyEMYIO IOCIIEI0BAaTeIbHOCTh H3yYEHHUS TEM U pPa3/esoB Y4eOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€d, JIOTHMKH Y4eOHOTO
mporecca, BO3pacTHBIX OcoOeHHocTel oOywatomumxcs. [lporpamma 1o ¢usuke npaér
IPEJCTaBICHUE O IEJSAX, COAEP)KaHUH, OOIIel cTparernu OOy4eHUs, BOCTIMTAHUS U Pa3BUTHUS
o0yyaromuxcs cpeJcTBaMu yueOHoro npeamera «Pu3ukay Ha yriyOnEHHOM ypOBHE.

Wzyuenne xypca QU3MKK YrIIyOJEHHOTO YPOBHS IIO3BOJISIET pPEANM30BaTh 3a1a4H
pohecCHOHANBbHOM OpPHEHTAllMM, HAIpaBJI€HO HAa CO3[JaHUE YCJIOBHMM JUISl MPOSIBICHHS CBOUX
MHTEJJIEKTyallbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OO0YyYaromMMCs, KOTOpbIE
HEOOXOMUMBI ISl TMPOJOJDKEHUS oOpa3oBaHMs B OpraHM3alsax MpodeccruoHalIbHOTO
00pa30BaHMsl 1O Pa3IUIHBIM (U3UKO-TEXHUYECKUM M MHKEHEPHBIM CIIEUaTIbHOCTSIM.

B mporpamme mno ¢usmke omnpenensioTcs IMJIaHUPyeMble pe3ylbTaThl OCBOCHHS Kypca
¢u3uKn Ha YypoOBHE CpeaHero oO0mero oO0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaMETHbIE,
npeaMeTHble (Ha yriayOnéHHoM ypoBHE). HaydHO-MeTo10J10THUecKoi OCHOBOM JUIs pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAIPEIMETHBIM U IPEAMETHBIM pe3yJibTaTaM 00ydaroIuxcs,
OCBOUBIIIUX MPOTpaMMy 10 (U3HUKE HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs HA YIriyOIEHHOM
YPOBHE, SIBJISIETCSI CHCTEMHO-ESITEIbHOCTHBIHN MOJIXO/.

[IporpamMma no pusmke BKIIOYAET:

IUTAHUPYEMbIE pPe3yJIbTaThl OCBOEHUS Kypca (M3HKU Ha yriyOnEHHOM ypOBHE, B TOM
qHclie IPeIMETHbBIE Pe3yJIbTaThI 10 ToAaM 00y4YeHHUS,

cojiepkaHue yueOHoro npeamera « Pu3muKay 1o rogaM o0ydeHHUs.

[IporpamMma mo (Qu3MKEe HMEET NPUMEpPHBIH XapakTep W MOXKET OBbITh HCIIOJIb30BaHA
YUUTETAMU (PU3UKU [T COCTABIICHUSI CBOMX Pa0OUUX MPOTrpaMM.

[Iporpamma 1O (QU3MKE HE CKOBBIBACT TBOPUECKYI) WHHUIIMATUBY YUYUTENeH U
MPEIOCTABIIAET BO3MOXKHOCTU JUIS pealu3alil pPa3IUYHBbIX METOJUYECKHX TMOAXOJ0B K
npenoaaBaHuio (U3NKKA Ha YryOJEHHOM ypOBHE NpPH YCIOBUU COXPaHEHHUsS 005S3aTebHON
94acTH COJEpKaHus Kypca.

du3uka Kak Hayka o0 Haubosee o0IuX 3aKOHAaX MPUPOJIbI, BHICTYTAs B KaueCcTBE yueOHOTro
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKJIAJ B CUCTEMY 3HAHHHA 00 OKpY»XKaroleM MHpE.
[konbHBIA Kypc (HU3MKH — CHUCTEMOOOPA3YIOIIMN JJIsl €CTEeCTBEHHO-HAYYHbBIX Y4YeOHBIX
MIPEIMETOB, TIOCKOJIBKY (PH3MUYECKIE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH, H3y4aeMbIX
XuUMueH, Ouonorueid, ¢uzndyeckoi reorpadueid u actpoHomuel. Vcnonp3oBaHue M aKTHBHOE
npuMeHeHrne (PU3NYECKUX 3HAHWM OMPENeNUIo0 XapakTep M OypHOE pa3BHTHE Pa3HOOOpPa3HBIX
TEXHOJOTHl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, TIOJYYEHHsSI HOBBIX
MaTepuajoB C 3aJaHHBIMU CBOWCTBaMHU. M3ydyeHue (PU3MKM BHOCUT OCHOBHOW BKJIAJI B
dbopMUpOBaHHE ECTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOydaromierocs, B (opmupoBaHue
YMEHUI NPUMEHSATh Hay4YHbIH METO/] TO3HAHUS IIPU BHIIOJIHEHHUH UMH YU€OHBIX UCCIIETOBAHHIA.



B ocHOBY kypca (U3MKH Ha YPOBHE CpPEIHEro o0Iero oopa3oBaHMs MOJOKEH Psil UIEH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIMIIEI €r0 TIOCTPOCHUSI.

Hoea yenocmuocmu. B COOTBETCTBUU C HEW KYypC SBIIETCS JIOTHYECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BceX pa3iesioB (U3MKH, BKIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaKk U
COBpEMEHHOM (DU3HKHU.

Hoen zenepanuszayuu. B cooTBeTCTBMM C HeW Mmarepuan Kypca ¢GuU3MKH OOBEAUHEH
BOKpYT (u3uueckux Teopuil. Benymmum B Kypce siBhsiercss (OpMUpOBAHHE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzanus npeanosaraeT UCIojib30BaHHe T'YMaHUTaPHOTO
noTeHIHana GU3NIeCKOi HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHS (DM3HUKH C Pa3BUTHEM OOIIECTBa,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMU TPOOIEMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usukn  yrayOon€HHOTO — ypOBHSA
MpeoiaaracT 3HaKOMCTBO C MIMPOKUM KPYTOM TEXHHUYECKHAX M TEXHOJOTHYECKUX TPUIIOKESHUH
M3YYEHHBIX TeOpHi U 3aK0oHOB. [Ipu 3TOM paccMaTpuUBarOTCs HA YPOBHE OOIIUX MPEICTaBICHUIA
Y COBpEMEHHbBIE TEXHUYECKUE YCTPOUCTBA, M TEXHOJIOTHH.

Hoea jkonozuzayuu peanusyercs TOCPEICTBOM BBEACHUS D3JIEMEHTOB COJEPIKaHMA,
MOCBALIEHHBIX JKOJIOTHYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaK)Ke 00CYKACHUS PoOIeM palliOHAIBHOTO MIPHPOIOTIOIE30BAHUS U
9KOJIOTMYECKOI 0€3011aCHOCTH.

OcBoeHue conep)kaHus MPOrpaMMBbl MO (U3KUKE TOJKHO OBITH OCTPOECHO Ha MPHUHIIMIIAX
CHCTEMHO-/ICATEIILHOCTHOTO TIoxoa. J{iist pu3ukm peanuszanus STHX MPUHIAIIOB 0a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIEPHUMEHTa KakK MOCTOSHHO ACMCTBYIOLIETo (akTopa
yueOHOro mpouecca. [nsg yrayOn€HHOrO YpOBHS — OTO CHCTEMa CaMOCTOSITEIILHOTO
YUYEHHYECKOTO0 OJKCIIEPHUMEHTa, BKIIOYAIONIET0 (PPOHTANbHBIE YYEHHYECKHE OIBITHl MpHU
U3yYEeHUH HOBOTO MaTepuaya, JiaboparopHble padoTel M palboThl mpakTHUkyma. Ilpu sTom
BO3MOYKHBI /IBa crioco0a peann3anui pU3HYEcKoro MpakTuKyma. B mepBom ciydae MpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kmaccos, mubO mociie MEpBOro U BTOPOIO MOJYTOAMN B
KaKIOM U3 3TUX KiaccoB. BTopoii crmocod — 310 uHTerpauusi paboT MpaKTHKyMa B CHUCTEMY
nmabopaTOpHBIX PadoT, KOTOPHIE MPOBOMATCS B Tpolecce M3ydeHus paszzaena (temsl). [Ipu sTom
noJ paboTaMu MPaKTHKyMa MMOHUMAETCsI CAMOCTOSTEIbHOE UCCIeI0BAaHUE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUIa O€3 MOMIAaroBOil HHCTPYKITHH.

B nporpamme no ¢usnke cuctemMa y4eHHYECKOTO 3KCIIEPUMEHTA, JIAOOPATOPHBIX PadoT U
NPaKTUKyMa MpeIcTaBlIeHa eAUHBIM NepeyHeM. BbI0op TeMaTuku JUIs 3TUX BUJOB YYCHUUECKUX
MPAaKTUYECKUX PAa0OT OCYIIECTBIISIETCS YYaCTHHKAMH 0Opa30BaTEIbHOTO TpOIEecca MCXOIS M3
OCOOCHHOCTEH TOYpPOYHOTO IUIAHUPOBAaHUS M OCHAIICHHWS KaOwHeTra Qu3ukn. [Ipu sTom
o0OecnieunBaeTcs OBJIaJIeHUE OOYYaAIOIUMUCS YMEHHUSMU MPOBOAUTH MPSMbIE U KOCBEHHBIE
MU3MEPEHUs, MCCICIOBAHUS 3aBHCUMOCTEH (M3MYECKUX BEIWYHH W IMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHKE yAenseTcsl peleHUI0 pacu€THBIX M KaueCTBEHHBIX 3anad. [Ipu sTom
IUIsL pacu€THBIX 3aJa4 MPUOPUTETOM SIBISIIOTCS 3a7aydl C SBHO 33JaHHOM M HESBHO 3aJaHHOMN
¢bu3nueckoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3YUCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3lena Kypca, Tak U MHTETpUpYs NPUMEHEHHE 3HAaHUHN U3 pasHbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/lad TMPHOPUTETOM SIBISIIOTCA 3aJaHUs Ha OOBSICHEHUe/Tpe/ICKa3aHne
MpOoTeKaHUsl (U3MYECKUX SBJICHHH U MPOILIECCOB B OKPY’KAIOIIEH XKU3HH, TpeOyromue BbIOOpa
(bu3NIecKoil MOIENH ISl CUTYaIly MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO Kk MarepHaaIbHO-TEXHHYECKOMY
o0ecrieyeHno yu4eOHOTO Tporecca Kype (GU3NKH yriryOJEHHOTO YPOBHS HAa yPOBHE CPEIHETO
obmiero oOpazoBaHMs JOJDKEH HM3y4yaTbCs B YCIOBUSX IMpPEIMETHOTr0 kaOumHera. B kabunete
¢bu3uKu  JOMKHO OBITh HeoOxoammoe sabopaTopHOe O00OpPYIOBaHHWE JJISI BBITTOJIHCHHS
yKa3aHHbIX B MporpaMMe No (U3HMKEe YYEHHMUYECKHUX OIBITOB, JIaOOpaTOpHBIX paboT u padboT
MPAaKTUKyMa, a TAKXKe IEMOHCTPALMIOHHOE 000PY0BaHHE.

JleMOoHCTpallMoHHOe 000py/oBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHHUMAJIbHON JOCTaTOUYHOCTH M O00ECIEeYMBAET IOCTAHOBKY IEPEUMCIEHHBIX B MPOTpaMMe I0
¢u3uKe KIIOUEBBIX JEMOHCTPALUi JUIs HCCIIEAOBAHUS M3Y4YaeMbIX SBJICHUH M MPOIECCOB,
SMITUPUYECKUX U PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHHIA.

JlaGopaTopHoe 00OpyJOBaHUE ISl YUYSHHUYECKUX IMPAKTHYECKHX paboT (opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacyére OAHOTO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TemMaTuueckue KOMIUIEKTHI J1a00OpaTOpHOTO OOOPYAOBAaHUS JIOJKHBI OBIThH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M IM(POBBIX MPHOOPOB, a TaKxkKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIN(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH LIETSIMH U3Yy4EHUS (PU3UKH B 0011eM 00pa30BaHUM SBISIOTCS:

(dbopmMHpOBaHKE UHTEPECA U CTPEMIICHHUS 00yYaroIUXCs K HAYYHOMY U3yUEHHIO TIPUPO/IbI,
Pa3BUTHE UX MHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJAE TMO3HaHMA ©  (OPMHPOBAHUE
UCCIIEI0BATENBCKOTO OTHOILEHHS K OKPYKAIOIIUM SIBIICHUSIM;

(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3yueHUS OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMHpoBaHHE YMEHHMH OOBSCHATH SIBICHHUS C HMCIOJIb30BaHHEM (U3MYECKUX 3HAHUN U
HAYYHBIX JJOKa3aTeIbCTB;

(dbopMHpOBaHUE TPEACTABICHUH O poNU (PU3MKH JUIS Pa3BUTHUA APYTUX E€CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHE TPENICTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccnoHaIbHON
NESTENbHOCTH, CBS3aHHBIX C (U3UKOM, MOATOTOBKA K JAajbHEWIIEMy OOY4YEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne 3THX Iieneil oOecreynBaeTcsl pelleHHueM CIeAyIoIuX 3aJad B Ipolecce
U3y4eHus Kypca (PM3MKH Ha YpPOBHE CpPeJIHEro o011ero oopa3oBaHus:

npuoOpeTeHue CHcTeMbl 3HaHUH 00 00X (DU3MYECKHX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHSIX, BKIIOYAsT MEXAHUKY, MOJICKYJISIPHYIO (QHU3HKY, dJIEKTPOJAMHAMHKY, KBAHTOBYIO (DU3UKY
Y 3JIEMEHTHI aCTPO(HU3HKH;

(dbopmMHpOBaHHE YMEHUH NPUMEHSITh TEOPETHUECKUE 3HAHUS [T OOBICHEHHUS (PU3MUECKUX
SBJICHUH B TIPUPOAE U JUISl IPUHATHUS NPAKTHUECKUX PELICHUH B TIOBCEAHEBHOM KHU3HM;

OCBOEHHE CITIOCOOOB PEIIEHUS Pa3INMyuHbIX 33Ja4 C SIBHO 3aJJaHHOW (U3NYECKONW MOJEINbIO,
3ajja4, MOAPA3yMEBAIOLINX CAMOCTOSATENBHOE CO3/aHue (u3nyeckod MoJenu, aaeKBaTHON
YCIIOBHSIM 3aJ]auy, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

MOHMMaHHe (PU3UYECKHMX OCHOB M IPHUHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB M
TEXHOJIOTMYECKHUX IPOLECCOB, UX BIUSHUSA HA OKPY’KAIOILYIO CPEY;

OBJIQJICHUE METOJAaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS W TPOBENEHUS (PU3UIECKUX
SKCIIEPUMEHTOB, aHajlu3a W UHTEpIpeTauun WH(GOpMAallUU, OIPEIEICHHs] JTOCTOBEPHOCTU
MIOJIyYEHHOT'O pe3yJIbTarta;

CO3/IaHME YCJIOBUU JJISI Pa3BUTHUS YMEHHUM MPOEKTHO-UCCIIENOBATEIBCKOM, TBOPYECKOU
NesTeNbHOCTH;



pa3BuTHE UHTEpeca K chepaM NMpodecCHOHANBHOM NesITeIbHOCTH, CBI3aHHOM C (PU3HUKOM.

B coorBerctBun ¢ TpeboBanmsivu PI'OC COO yrayOnéHHBI YpOBEHb HW3yUYSHHS
yueOHOrO TpenmeTa «®Du3Mka» Ha ypOBHE CpEIHEro oO0Imero ooOpa3oBaHUs BBIOMPASTCS
00yYaroIuMuCs, IUIAHUPYIOIUMHI POAOJDKEHHE 00pa30BaHMs IO CIELUAIBHOCTAM (PHU3HMKO-
TEXHUYECKOTO MPOUIIS.

Ha uzyuenue ¢usuku (yriyOonéHHbINA ypoBEHB) Ha YPOBHE CpEeIHEro 001Iero oopa3oBaHus
orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 wacoB B HeAeno), B 11 kmacce — 170 wacos (5
4acoB B HEJEINIO).

[Ipemiaraemslii B mporpamme 1o (usuke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBJIIETCS PEKOMEH/IOBAaHHBIM, YUMTEIb JEJIaeT BHIOOP MNpOBEIEHMs J1a0OpaTOPHBIX paboT u
OTIBITOB C YYETOM HHIUBUIYATEHBIX OCOOCHHOCTEH 00YyJaroIuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Paszpnen 1. Hay4Hblil MeTO NO3HAHMSA NPUPOABI.

®duszuka — PyHIaMEHTalbHAs Hayka O Mpupojae. HayuHblii MeTOA MO3HAHUS U METOIBI
UccleoBaHus PU3NYECKUX SBICHUM.

DKCIIEpUMEHT U TEOpHs B Ipolecce MO3HaHUs NnpHuposl. HalmoneHne u sKCrepuMeHT B
dusuxe.

CriocoObl m3MepeHust PU3NUECKUX BEIHYMH (aHAJOTOBbIE M HU(POBBIE U3MEPUTEILHBIC
IprOOPBI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpenrHocTn n3MepeHnit GU3NIECKUX BETUYHH (a0COFOTHAS M OTHOCUTEIIbHAS).

MonenupoBanue (pu3NUecKUX SIBICHUN M MpoLeccoB (MaTepuaibHas TOYKa, aOCONIOTHO
TBEPAOE TEJNO, HeaabHast )KUIKOCTh, UICATbHBIN Ta3, TOUSUHBIH 3apsan). [ unoreza. ®uznueckuit
3aKOH, TPAHUIIBI €r0 MpUMEeHUMOCTH. DU3nUecKas TeopHusl.

Pome u mecro ¢usuku B (popMUpOBAHMHM COBPEMEHHOW HAy4YHOM KapTHHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

N3mepenue cuiibl TOKa M HaNpsOKEHUS B LENHM IOCTOSHHOTO TOKa MpPHU IOMOIIU
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIbHBIX TIPUOOPOB.

3HaKOMCTBO ¢ IM(poBoil 1aboparopueit no ¢usuke. [Ipumeps! n3mMepeHus GpUNIECKUX
BEJTMYMH MIPU MTOMOIIN KOMITBIOTEPHBIX JATYHUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBwkeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOro JBHkeHus. Cucrema
OTCU€Ta.

[Ipsimas 1 oOpaTHas 3a1a4n MEXaHUKH.

Pamuyc-BekTop MaTepuaabHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI KOOPAMHAT.
Tpaexropus.

[lepemerienue, cKOpoCTh (CpeAHsisi CKOPOCTh, MTHOBEHHas CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHONW TOYKH, X MPOEKIIMH Ha OCHU CHUCTEMBI KoopauHaT. CloxeHHe MepeMenieHnid 1
CJIOKEHUE CKOPOCTEM.

PaBHOMEpPHOE U paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOpPAMHAT,
CKOpPOCTH, YCKOPEHUS U IIyTU MaTepUaIbHON TOUKU OT BPEMEHU U UX IPaPUKH.

CBoOoaHoe majaeHue. YCKOpeHUE CBOOOAHOrO majieHus. [[BukeHue Teya, OpPOIIEHHOTO
O] YTJIOM K TOPU3O0HTY. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTU U YCKOPEHUSI MaTepUAIbHON TOUKU
OT BPEMEHH U UX IpaUKH.

KpuBonuneiinoe nmxkeHue. /[BrxeHne MaTeprualbHON TOYKU IO OKPY>KHOCTU. YTIOBas U
nuHelHast ckopocth. Ilepuon m vacrora obpamenus. LleHTpocTpemuTenbHoe (HOpMaIbHOE),
KacarelabHOE (TAaHME€HIIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTEPUAJIbHOM TOUKH.

TexHudyeckue yCTpoOHCTBA M TEXHOJOTMUECKHE TIPOLECCHI: CIHIOMETP, JBHKEHUE
CHaps10B, LIEMIHbIE, IIECTePEHYATIE U PEMEHHBIE NTepelayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALUS KHHEMAaTHUYECKUX XapaKTePUCTUK JIBUKEHHUSI.

CriocoObI McCcaeI0BaHus IBUKEHUHN.

Wnmroctpanus npeaensHOro nepexoaa U u3MepeHue MTHOBEHHON CKOPOCTH.



IIpeoOpa3oBanue NBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue nBrukeHus Tena, OpOIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

HanpasneHnue ckopocTH py ABUKEHUU IO OKPYKHOCTH.

[IpeobpazoBanme yriioBOi CKOPOCTH B PEYKTOPE.

CpaBHeHME MyTeW, TPAEKTOPHL, CKOPOCTEH ABUKEHUS OAHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

N3yueHne HepaBHOMEPHOI'O IBUKECHUS C LIEJIBIO ONPEAEIICHIS MTHOBEHHOU CKOPOCTH.

N3mepenne yckopeHuss IpU NPSMOJIMHEMHOM PAaBHOYCKOPEHHOM JBHKEHHH IIO
HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHus: cCBOOOIHOTO MajieHus (P€KOMEHI0BAHO MCIOJIb30BaHKEe HU(pOBOH
naboparopun).

Wzyyenue nBuxeHHs Tena, OPOIIEHHOrO TOopu3oHTaidbHO. [IpoBepka rumoTessl o mpsaMoi
MIPONOPLUUOHAIIBHON 3aBUCUMOCTH MEXKAY JAIBHOCTBIO T0JIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yueHune qBUKEHUs Teja M0 OKPYKHOCTHU € IIOCTOSHHOM 10 MOJYJIKO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TI€pHOAA OOpaIIeHUsT KOHHMYECKOTO MAasTHHKAa OT €ro
[1apaMeTpoB.

Tema 2. lunamuxa.

[IepBb1it 3akoH HproToHa. MHEepumanbHbple cucteMsl oTcuéTa. [IpUuHINAI OTHOCHTEIBHOCTH
lanunes. HeunepuuanbHble CUCTEMBI OTCUETA (OMIpeAeTIeHIE, TPUMEPHI).

Macca Tena. Cuna. [IpuHIun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHA [1711 MaTEpUAIBHON TOUKH.

Tpertuii 3akoH HproTOHA 11711 MaTepraibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALlMOHHON M MHEPTHOW MacCCHl.

Cuna TsxkecTH. 3aBHCHMOCTb YCKOPEHHUsI CBOOOJHOTO TMaJ€HUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IUIAHETHI U OT Treorpaduyeckoil MmUpoThl. J[BrkeHHMEe HEOECHBIX Tel U X
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyHIerocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHMS CKOJBXEHUS M CHJIA TPEHUS TOKOS.
Koadduuuent tpenus. Cuna CONpOTUBICHUS NMPHU IBMXKEHUHU Tela B JKUAKOCTH WIM Tase, e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTENIBHOT'O JIBUKCHMUSL.

HNasnenue. 'mapocrarnueckoe aasieHue. Cuina Apxumena.

TexHuueckue yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: IOIIMIIHUKHA, JBHKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmroienue 1BM>KEHUS TNl B MHEPIMATbHBIX M HEMHEPIMAIBHBIX CUCTEMAaX OTCYETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne naByX IWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJILHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOAECHCTBYIOLIEH NPUIOKEHHBIX K TEIy CHJI C IPOU3BEACHUEM MACChI Tela
Ha €ro yCKOPEHUE B UHEPLUAIBHONU CHUCTEME OTCYETA.

PaBeHCTBO cuiI, BOBHHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TE.

N3mMepenne mace 1o B3anMoIeMCTBHUIO.

HesecomocTts.



Bec Tena nmpu yCkOpeHHOM NOABEME U Na/IEHUN.

[HenTpoOeKHbIE MEXAHU3MBI.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAYEHHSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

N3mepenue paBHOAECHCTBYIOLIEH CHUJI TPU ABMXKEHUU OpyCKa MO HAKJIOHHOM IJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCHUMOCTH BpPEMEHM [BWXEHHS Opycka IO HaKIOHHOMN
IUIOCKOCTH Ha 3aJIaHHOE PacCTOSHUE OT €r0 MacChl.

HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HMKAIOIIMX B IPYXXKMHE M PE3UHOBOM
oOpasie, oT ux aeopmarium.

N3yuenue nBUKEHMS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, NEPEKUHYTON uepe3 JErkuil OJI0K.

N3mepenne kodpuIeHTa TpeHUs M0 BEIMYMHE YTIIOBOTO0 KOA(PPHUIIMEHTa 3aBUCUMOCTH
Fp(N).

HccnenoBanne nBwkeHUs Opycka 10 HAKJIOHHOM IUIOCKOCTH C  TEPEMEHHBIM
KO3 (UIIUEHTOM TPEHHUS.

W3ydeHne nBUKEHMS IPy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpoe Teno. [TocTynarenbHoe U BpaliaTebHOE JBM)KEHHE TBEPJIOTO Tela.
MoMEHT cuibl OTHOCUTENBHO ocu BpauieHus. Ilneuo cunbl. CrnoxkeHue cuil, MPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOIO TEIA.

YcroitunBoe, HEYCTOMYNBOE, OE3pa3InIHOE PABHOBECHE.

TexHudyeckue ycTpoOHCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEMH, CTPOUTENIBHBIN
KpaH, peméTyaTble KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaol, nPAKMUKYM.

HccnenoBanue yclnoBUil paBHOBECHS TBEPIOTO TeJla, HMEIOILEr0 OCh BPALCHHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3y4yeHne ycTOHNYMBOCTH TBEPIOTO TEJa, UMEIOLIETO TUIOIIALb OMOPHI.

Tema 4. 3akonvt coxpanenusn ¢ mexanukxe.

NMnynec MaTepuaJbHOW TOYKHM, CUCTEMBI MATEPUAIBHBIX TOYEK. L[eHTp macc cuctemsl
MaTepHaIbHBIX TOYEK. TeopeMa o0 IBUKEHUH LIEHTPa Macc.

NMItynbc cuiibl 1 M13MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umnylibca MarepuanbHOM TOYKHM. lIpencraBiieHHE O COXpaHEHHMHM MOMEHTA
UMITYJIbCA B LICHTPAJIbHBIX MOJIAX.

PaboTta cunbl Ha MaJoOM M Ha KOHEYHOM INepeMelieHuu. I'paduueckoe npencTaBieHHe
paboThI CUITHL.

MOIIHOCTE CHIIBI.

Kunernueckass sHeprus maTepuanbHONM TOUKU. TeopemMa 00 HM3MEHEHHHM KHHETHYECKOU
SHEPrUM MATEPUAIIbHOMN TOUKHU.

IloreHnnanpHble U HENMOTEHIMAIBHbIE cuibl. lloTeHnuanbHas sHeprus. [loreHnuansHas
SHEeprus ynpyro aepopmupoBaHHOW NpyxkuHbL. [loTeHIManbHas 3HEPrus Teia B OJHOPOJIHOM



rpaBuTaliuoHHOM ToJie. [loTeHnnanbHas 3Heprusi Teja B rPaBUTAMOHHOM IOJI€ OJJHOPOJHOTO
mapa (BHyTpH M BHE I1apa). Bropast kocMudeckas CKOpocTh. TpeThs KOCMUUECKasi CKOPOCTb.

CBsi3b pa0bOTHI HEMOTCHIUATHHBIX CHJI C M3MEHECHHUEM MEXaHHUYECKON SHEPTUU CHCTEMBI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON YHEPIUH.

VYrpyrue u Heynpyrue CTOJTKHOBEHHS.

VYpaBHenue bepHymm ayisg uaeanbHOM KUIKOCTU Kak CIEACTBHE 3aKOHA COXPAHEHMS
MEXaHUYECKOI SHEPTUu.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JIBUKEHUE PAKET, BOJIOMET,
KOnEp, MPYKUHHBINA MUCTOJIET, THPOCKOTI, (PUTYpPHOE KaTaHHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE IBHKEHUE.

N3Mepenre MOIITHOCTH CHUJIBI.

W3meneHue sHepruu Teja Mpu COBEPIICHUN PadOTHI.

B3aumnble npeBpaieHusi KUHETUYECKOW M TMOTEHIUAIbHON SHEpruil mpu NEHCTBUU Ha
TEJIO CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepryuy Mpu CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

N3mepenne ummysibca Teaa mo TOPMO3HOMY Iy TH.

W3mepenue cuiipl TATH, CKOPOCTH MOJIENH JIEKTPOMOOUIISI U MOIIIHOCTH CHJTBI TSTH.

CpaBHEHHE H3MEHEHUS UIMITYJIbCA TEla C UMITYJIECOM CHITHI.

HccnenoBanune coxpaHeHUs! UMITYJIbCa MIPH YIPYTOM B3aUMOJCHCTBHUH.

W3mepenne KHHETHUECKON SHEPTUHU Tea 0 TOPMO3HOMY MYyTH.

CpaBHeHHE U3MEHEHHSI TOTEHIIMATLHON SHEPTUH TIPY>KUHBI ¢ paOOTOM CHITBI TPEHUSI.

Omnpenenenue pabOTHI CUIIBI TPEHUS MPH JABMKEHUU Tella TI0 HAKJIOHHOM TIIOCKOCTH.

Paznen 3. Mogexkyasipuasi pu3uka U TePMOAUHAMMKA.

Tema 1. Ocnoevlt MOEKYNAPHO-KUHEMUYECKOU MeOPU.

OcHOBHBIE TIOJNIOXKEHUSI MoJIeKyJsipHO-kKuHeTH4Yeckoil Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe nBmkeHne. XapakTep NBWKCHHUS W B3aUMOJICHCTBUS
YacTHIl BelecTBa. MoAenu CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX Tell U OOBSICHEHHE CBOICTB
BEl[eCTBA HAa OCHOBE A3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
Bemiectra. [locTostHHas ABoraapo.

TemmoBoe paBHoBecue. TemmepaTypa u crocodObl e€ usMepenwus. lllkama Temmepatyp
Lenscus.

Mopenbs wuaeanbHOrO ra3a B MOJIEKYJSIPHO-KUHETUYECKOM TEOPUHU: YAaCTUIIBI Tasa
JBUKYTCSl XaOTHUECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHeHHe MenaeneeBa—Kmaneiipona. AOcomoTHas Temmeparypa
(mkanma temmneparyp KensBuna). 3akon JlampToHa. HM3ompouecchl B uAeambHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpencraBiecHHe M30MPOIIECCOB: U30TepMa,
u30xo0pa, u3obapa.

CBsi3b MeXIy JaBJICHHEM M CpedHEl KUHETHYECKOM SHEprueil MnocTynaTesbHOro
TEIJIOBOTO JIBIDKCHHSI MOJIEKYJI UACAIBHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KHUHETHUYECKON TEOPUH UICAILHOTO ra3a).

CBs3p  aOCOJNIFOTHOW  TeMIlepaTypbl TEPMOJWHAMHUYECKOW CHCTEMBI CO  CpEIHEH
KHHETHUYECKOM SHEPrueil MOCTyNnaTeIbHOTO TETUIOBOTO JBMKEHUS €€ YaCTHII.



TexHuueckue yCTpOHCTBA M TEXHOJOTHUECKHE MPOIECChl: TepMOMETp, Oapomerp,
[0JTy4eHHE HAHOMAaTEPUaJIoB.

Hemoncmpayuu.

Mopenu nNBUKEHUS YaCTUL BELIECTBA.

Mopenb G6pOyHOBCKOTO JIBHXKCHHUS.

Buneoponuk ¢ 3anuceio pealbHOT0 OPOYHOBCKOTO JIBUKEHUS.

Juddy3us KuIKOCTEH.

Mopnens onsbira IITepna.

[IpuTsxeHne MONEKyII.

Mojenu KpucTalIn4ecKuX peréToK.

Habutoienue 1 ncciaenoBaHue U30MpoIecCoB.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

HccnenoBanue npoiiecca yCTaHOBICHUS TEINIOBOTO PaBHOBECHS IIPU TEIJIOOOMEHE MEXIy
ropsi4e U XOJO0AHOU BOJOM.

N3ydyenne u30TEpMUYECKOTO TMpolecca (pPeKOMEHIOBAHO HCIONIb30BaHHE HU(POBOM
nabopaTopun).

N3ydeHne n30XopHOro mporecca.

N3yuenue nzobapHoro npoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass  (T/I) CHCTEMA. 3aganue BHEIIHUX  YCJIOBUWA  JJISA
TepPMOJMHAMUYECKON cucTeMbl. BHemHume u  BHyTpeHHue mnapameTrpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CpPEJHHE 3HAYEHHUS BEJIMYMH, ONMHUCHIBAIOIINUX €€ COCTOSIHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe nayano repmoanHamuku. CaMONpon3BOIbHAs pejaKkcalus TEPMOIUHAMHYECKOM
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mognens wuzaeanbHOro raza B TEPMOJMHAMHMKE — CHCTEMa YpaBHEHUM: ypaBHEHUE
MenneneeBa—Kitaneiipona U BbIpaXX€HUE JI1 BHYTPEHHEW SHEPruu. Y CIOBHUS MPUMEHUMOCTH
9TOW MOJENN: HU3Kas KOHIIEHTPAIMs 4YacCTHIl, BBICOKHE TeMIlepaTyphl. BrIpaxkeHue st
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOT'O UACAIIBHOIO rasa.

KBa3ucrarnueckue u HeCTaTHUECKUE TPOLIECCHI.

OneMeHTapHas paboTa B TepMOJHMHaMuKe. Beraucinenue padboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temnonepenaya Kak crmoco0 W3MEHEHHs] BHYTPEHHEW OHHEPTUU TEPMOIAMHAMHYECKOU
cucTeMbl 0e3 coBepieHus: paboTsl. KoHBEKIUS, TEMIONPOBOIHOCTD, U3IyUCHHE.

KomnuectBo TemnoTel. TemmoéMKOCTh Tena. YAeiabHas W MOJISIpHAs TEIUIOEMKOCTH
BElIeCTBA. YpaBHEeHHEe Maliepa. YenpHas TEIUIOTa CropaHus ToIuikBa. Pacuér kommvecTBa
TEIUIOTHI IpH Terwionepenaye. [Tonstre 06 aquabatHoM mpoiiecce.

[lepBriii 3ak0oH TepMoauHaAMUKU. BHyTpeHHsst sHeprusi. KonudecTBo TerioTsl U pabora
KaK Mepbl U3MEHEHUsI BHYTPEHHEN YHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoil 3akoH TepMOAMHAMHUKM [JiE PaBHOBECHBIX IIPOILIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMMUYECKON CHUCTEMbl IMPOXOIUT E€AMHCTBEHHas aauadara.
AOcontoTHas TeMreparypa.

BTopoii 3ak0H TepMOJMHAMUKH IS HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT OoJiee XOJIOJAHOTO Tejda K Oojee Harperomy Oe3 kommencamuu (Kiaysmyc).
HeoOpaTumocTs NpUpOIHBIX TPOIECCOB.



[Ipunnune! neiicteus ternoBbix Mammud. KITI.

MakcumansHoe 3Hauenue KII. [ukn Kapno.

DKOJIOTMUECKHE aCHEKThl UCIOJIb30BAHUs TEIJIOBBIX JABUTAaTENe. TermoBoe 3arps3HeHne
OKpY>KaroIleu Cpeibl.

TexHUYECKHE yCTPONCTBA M TEXHOJOTHYECKHE MPOIIECCHI: XOJOIUILHUK, KOHIUIIUOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTATENH, MapoBas TypOWHA, TMOIYYEHHE CBEPXHHU3KUX
TeMnepaTryp, yTWIM3alUs «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHUEM TEIUIOBOTO Hacoca,
YTUIN3AIHS OMOOPTaHUYECKOTO TOTLTUBA AJISl BEIPAOOTKH «TETUIOBOM» M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenune TemriepaTypbl pu auadaTUIECKOM PACIIUPEHUH.

Bo3nymiHoe orauso.

CpaBHeHHUE YIIETbHBIX TEMJIOEMKOCTEH BEILIECTB.

CriocoObl M3MEHEHUST BHYTPEHHEH SHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KomnbroTepHbie MOCIH TETIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomol, npaKmuKym.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BEIIECTBA.

UccnenoBanue aguadbatHoro mpoiiecca.

N3ydeHue B3aMMOCBSA3M SHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJECUCTBUSI M TEMIIEPATYPHI
KHTIEHUS KUIKOCTEH.

Tema 3. Azpecammnvie cocmoanusn eeuwjecmea. Pazoevle nepexoowl.

[TapooOpa3zoBanue u KoHACHcamus. VcmapeHne W KWINeHHWE. YACIbHAas TeIIoTa
napooOpa3oBaHMUA.

Haceiennsle W HeHachlllleHHble Mapbl. KadecTBeHHass 3aBUCHMMOCTH IUJIOTHOCTH M
JABJICHUSI HACBIIIEHHOTO Mapa OT TeMIEPaTyphl, ©X HE3aBUCUMOCTH OT 00bEMa HACKHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JTABJICHUS B KUIKOCTH.

BnaxxnocTh Bo3yxa. AGCOIOTHAS M OTHOCUTEIbHAS BJIAKHOCTD.

Tépnoe Teno. Kpucramnmuyeckue u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB KPHCTAJIIIOB.
[InaBnenue u kpucTauu3anus. Y aelnbHas TeroTa miaBienus. Cyonumarusi.

Hedbopmarnuu tBEpmoro Tena. Pactshkenue u cxkxatue. Casur. Moayne FOwra. Ilpenmen
ynpyrux aedopmariuii.

TemnmoBoe pacmupenue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JTMHEHHOE pacIIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHWW YaCTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3Hepruu B (ha30BBIX MEPEXOaax.

YpaBHEHUE TEIJIOBOTO OaaHca.

[ToBepxHOocTHOE HaTsKeHHE. KoaduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumnspHbie
siBJieHU. [laBieHue moj MCKpUBIEHHON MOBEPXHOCTHIO KuakocTH. Dopmya Jlamnaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMUECKHE MPOLECCHI: JKUJKHE KPHUCTAILIBI,
COBPEMEHHBIE MAaTEpPUAJIBIL.

Hemoncmpayuu.

TemuoBoe pacmupeHue.

CBoiicTBa HaCBIIIEHHBIX MapOB.

Kunenne. Kunenue npu mnoHW>KEHHOM JIaBJICHUU.

N3mepenune cuiibl HOBEPXHOCTHOTO HATSKEHUSI.



OnbITEI ¢ MBUIBHBIMHU IIJIEHKAMHU.

CmaunBaHue.

Kanwmisipaeie sBieHus.

Mopaeny HeHEIOTOHOBCKOH YKUIKOCTHU.

Crioco06bI U3MEPEHHSI BITAKHOCTH.

HccnenoBanue HarpeBaHys U IUIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.

Buasr nedopmanmii.

HaGmoenue manbix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npakmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUAKOCTEN.

N3mepenue yaenbHON TEIUIOTHI IIJIaBICHUS JIbJA.

N3ydeHue cBOMCTB HACHIIICHHBIX MTAPOB.

N3mepenue abCoOTHOI BJIaKHOCTH BO3yXa M OI[EHKA MacChl TapOB B IOMELICHHUH.

N3mepenune ko3¢ puienTa NoBepXHOCTHOTO HATSKEHHUS.

N3mepenune monyns FOHra.

HccnenoBanue 3aBUCUMOCTH JIeOpMallii PE3MHOBOTO 00paslia OT MPUIIOKEHHON K HEMY
CUJIBL.

Paznen 4. DiekTpoanHaMuKa.

Tema 1. Inexmpuueckoe noie.

DJieKTpu3alus Tea U €€ MPOsABJICHUA. DJICKTPUUYECKUI 3apsan. J[Ba BHIIa 3JIEKTPUUYECKUX
3apAnoB. [IpOBOOHMKH, NMAIEKTPUKM W TOJYNPOBOJHUKH. DJIEMEHTApPHBIM AIIEKTPUYECKUHN
3apsj. 3aKOH COXPaHEHUs JIEKTPUUECKOr0 3apsaa.

Bsaumonerictue 3apsanos. Todeunsle 3apsaasl. 3akoH Kynona.

Dnektpuyeckoe noiie. Ero neiicTBre Ha AIEKTPUUECKUE 3apsi/Ibl.

Hanpsok€HHocTh  anekTpuueckoro moiist. IlpoOueiid 3apsin. JIMHUM  HanpsHKEHHOCTH
ANeKTprudecKoro nosst. OJHOPOIHOE FNEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTB IEKTPOCTATUYECKOrO MOJA. PasHOCTh NOTEHIMAIOB M HAIPSKCHUE.
[lorennnanpHass  3Heprust  3apsga B DJJIEKTPOCTATHYECKOM  IIOJIE. ITorenunan
ANEKTPOCTaTHYECKOro Mmojis. CBs3p HaNpsHKEHHOCTH TOJIS W PA3HOCTHM NOTEHIMAIOB JUIS
3JIEKTPOCTATUYECKOT0 MO (KaK OJJHOPOJHOI0, TaK U HEOJHOPOIHOTO).

[TpyHIMI CyneprO3UIUH 2JIEKTPUYECKUX TOJIEH.

[Tone Toweunoro 3apsina. Ilome paBHOMepHO 3apspkeHHOHN cdepbl. [lone paBHOMEpHO
3apspkeHHOro 1o oO0béMy mmapa. Iloje paBHOMEpPHO 3apsKeHHOW OECKOHEYHOM IUIOCKOCTH.
Kaprrabl nuHNI HANPs/KEHHOCTU ATUX OJIEN M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpoBOIHMKY B AJIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3apPsI0B.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM IToJIe. JInaniekTprudeckas NpOHUIIAEMOCTh BEILECTBA.

Konpnencarop. DONeKTpoEMKOCTh  KOHJEHCATOopaA. DJIEKTPOEMKOCTh  IIIOCKOTO
KOHJIeHcaTopa.

[lapannensHoe  coeluHeHHE  KOHAeHcaTopoB.  [locienoBaTenbHOE — COEIUHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOTO KOHJEHCATOpa.

JIBr>KeHUE 3apsKEHHOM YacTHUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM TI0JIE.

TexHuyeckue yCTpOMCTBA U TEXHOJOTHYECKHE MPOLIECCHI: JIEKTPOCKOIL, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE JIEKTPONpuOOpOB, KOHIEHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.



YCTpOUCTBO U MIPUHIUIL ACHCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE MO0JIE 3apSKEHHBIX IAPUKOB.

DEKTPUUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogaenb anekTpoctatruueckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B JIEKTPUYECKOM MOJIE.

DneKTpocTaTHYeCcKas 3aluTa.

Y CTpOICTBO U AEMCTBHE KOHACHCATOPA NOCTOSSHHOW U IIEPEMEHHOM EMKOCTH.

3aBUCUMOCTb  3JEKTPOEMKOCTH IIJIOCKOI'O KOHJAEHCAaTopa OT IUIOWAAM IUIACTHUH,
PacCTOSHUSA MEXYy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus EKTPUUYECKOro MOoJIs 3apsSKEHHOI0 KOHAEHCATOopa.

3apsaka u pa3psKa KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

OrneHka cu1 B3aUMOJCHCTBYS 3apsyKEHHBIX TEll.

HaOmtoneHue npeBpalieHust S3Hepruy 3apsHKEeHHOTO KOH/IGHCATOpa B 3HEPTUI0 M3ITyUeHUs
CBETOJUO/IA.

N3yueHne mpoTekaHus TOKA B LIENIH, COACPIKALIEH KOHIACHCATOP.

Pacnipenenienre pa3sHOCTH NOTEHUUAIOB  (HANPSOKEHWs) NPU  NOCIEA0BATEIbHOM
COECIMHEHNH KOHJIEHCATOPOB.

HccenenoBanue paspsia KOHAEHCATOPA Yepe3 pe3UcTop.

Tema 2. [locmoannwtit 31eKmpudecKuii mok.

Cwuia Toka. ITocTOsIHHBIN TOK.

VYcinoBus  CyIIeCTBOBAaHUS IIOCTOSHHOTO JJIEKTPUYECKOrOo TOKa. VICTOUHMKM TOKa.
Hanpsixenne U u OJ1C &.

3axoH OMa 1 ydacTka LEnu.

OJNEKTPUUYECKOE  CONPOTHUBIEHHE.  3aBUCHUMOCTh  COIPOTUBIEHHS  OJHOPOJHOTO
MIPOBOJAHMKA OT €ro JJMHBI M IUIOIIAJU IONEPEYHOro CEYEHHUs. YAEIbHOE COINpPOTUBIICHHE
BEILIECTBA.

IlocnenoBarenbHOe, NapaUIEIbHOE, CMEIIAHHOE COEJUHEHHME IPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux 1enei. [Ipasuna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH [[xoyns—Jlenua.

MoOIHOCTB NEKTPUYECKOro TOKa. TeroBast MOITHOCTD, BBIIAENAEMast Ha PE3UCTOPE.

OJC u BHyTpeHHEEe CONpPOTUBIEHHWE HCTOYHMKAa TOKa. 3akoH Oma [yisi TOJIHOU
(3aMKHYTOM) 3J€KTpUUECKOi enu. MOITHOCTh HCTOYHMKA Toka. KopoTkoe 3aMbIKaHue.

Konzaencarop B 1ienu nocTOSIHHOTO TOKa.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMUECKHE IPOLECCHl: aMIEPMETP, BOJIBTMETP,
peocTart, CYETUHK IIEKTPUIECKON SHEPTHH.

Hemoncmpayuu.

M3mepenue cuiibl TOKa U HANIPSKEHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAaNpPsDKEHUS I PE3UCTOPA, JIAMIIBI
HaKaJUBaHUS U CBETOAMOA.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOI0 CEUYEHUsI U MaTepuana.

HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKa OT COINPOTUBIEHUS MPU IOCTOSTHHOM
HaIPSDKCHUU.

[Ipssmoe m3mepenne DJ[C. KopoTkoe 3amblKaHUE TaIbBAHMYECKOTO JIEMEHTA M OLEHKA
BHYTPEHHETO CONIPOTUBIICHUS.



CrniocoObl coeTMHEeHNsI ICTOYHUKOB ToKa, DJIC b6arapeit.

HccenenoBanue pasHOCTH MOTEHIMAIOB MEKY MOJIKOCAMH UCTOYHHMKA TOKA OT CHJIBI TOKA
B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

NccnenoBanue cMEIaHHOTO COEIMHEHNS PE3UCTOPOB.

W3mepenue yaenpHOro COpoTUBIEHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JJIs JTaMITbl HAKAJIMBAHMS.

VYBenuueHue npesesna n3MepeHus amrnepMeTpa (BoJbTMETPA).

N3mepenune D/IC v BHYTPEHHETO CONPOTHUBIICHUS UCTOYHHUKA TOKA.

Nccnenosanue 3aBucumoctu J/1C raibBaHUYECKOT0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXKy MOJIFOCAMH UCTOYHHMKA TOKA OT CHJIBI TOKa
B LICIH.

HccnenoBanue 3aBUCUMOCTH NIOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpuyeckas NPOBOAMMOCTb PA3JIMUYHBIX BEIIECTB. OJIEKTPOHHAas IPOBOAMMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  CONPOTUBIEHUS  METAIOB  OT  TEMIIEpPaTypBl.
CBepXITpOBOIUMOCTb.

DnexTpuyeckuii TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonHuku. CoOCTBEHHass M MNPUMECHAas MPOBOJUMOCTb IOJYNPOBOJHUKOB.
CoiicTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUUYECKUN TOK B DJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAsT AMCCOLUALMSA. DIEKTPOIIH3.
3axonsl Dapazest U1l 2JIEKTPOIU3a.

OnexTpuueckuid TOK B razax. (CaMOCTOATENbHBIH M HECAMOCTOSITENBHBIM pas3psl.
Pa3znuynble THIIBI caMOCTOSITENBHOTO paspsaaa. Monnus. [lnazma.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHME: Tra30pa3psaHble JaMIlbl,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYHPOBOJHUKOBBIE MPUOOPHI: MO, TPAH3HCTOP, (HOTOAMON,
CBETOAMOJ, TalbBaHMKA, paUHUPOBAHWE MEIM, BBIIUIABKA AJIOMUHUS, JJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTD CONIPOTHUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

3axoHbl 35ekTponunza Dapazes.

HckpoBoli pa3psaa 1 IpOBOAMMOCTD BO3AYXa.

CpaBHeHHE TPOBOUMOCTH METAJIJIOB U MOJYIPOBOIHUKOB.

ORHOCTOPOHHSAS MPOBOAUMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

Habmtonenue snexrponusa.

W3mepenue 3apsiia OTHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONTPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOM XapaKTEpUCTUKU AUOAA.

Pu3nyecKUuil NPaKTHKYM.

CriocoOb1 m3MepeHust GU3NIECKUX BEIWYHH C HCIIOIB30BAaHUEM aHAIOTOBBIX M IIH(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  MOTPEIIHOCTH H3MepeHu  ¢u3ndyeckux BenuuuH. OIleHKa TpaHUI]
MOIPEIIHOCTEM.



[IpoBeneHne KOCBEHHBIX M3MEpPEHM, HCCIEOBaHUN 3aBUCUMOCTEH  (U3NYECKUX
BCJIMYHH, NPOBCPKa MNPCIIOKCHHBIX T'HMIIOTE3 (BI)I60p u3 pa60T, OIMHCaHHBbIX B TEMATHYCCKHUX
pazzienax «Y4eHU4YeCKUN IKCIIEPUMEHT, Ta0opaTOpHbIe paboThl, TPAKTUKYMY).

MesxknpeamMeTHbie CBSI3H.

Nzyyenne kypca ¢usuku yriryonéHHoro ypoBHs B 10 kiacce OCyHIECTBISIETCS ¢ YUETOM
COJZIepKATeNNbHBIX MEXIPEIMETHBIX CBsI3€il ¢ KypcaMH MaTeMaTUK{, OWOJOTHM, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnsle NOHAMUSA, C6AZAHHBIE C USYUCHUEM MEMOO0068 HAYYHO20 NO3HAHUA:
ABJICHUE, HAay4HbIM (akr, rumnoresa, (uzndeckas BEIUUMHA, 3aKOH, Teopus, HaOIIoIeHHe,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHUE, IOTPELIHOCTH U3MEPEHU, H3MEPUTENbHbBIE
npubopsl, nudpoBas 1adoparopusi.

Mamemamuxka: pemieHue CUCTEMbl ypaBHeHuW. JluHeilHas ¢yHKOMs, Mmapadona,
runep6oia, ux rpaguku u cBoiicta. Tpuronomerpuuecknue QyHKIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXJIECTBO. BEKTOpbl M HX NPOEKIMH Ha OCH
KOOP/IMHAT, CJI0)KEHUE BEKTOPOB.

Buonozua: mexaHnueckoe ABIKEHHE B JKUBOM mpupoze, auddys3us, ocMoc, TemIo00MeH
KUBBIX  OpPraHM3MOB, TEIJIOBOE  3arps3HEHUE  OKPYXKAWOIIEH  Cpenbl,  yTHWIH3aLMs
OMOOPraHMYECKOTO TOIUIMBA JUIsi BHIPAOOTKH «TEIJIOBOI» M AJIEKTPOIHEPTHH, TOBEPXHOCTHOE
HATsKCHUC U KAITWJUIAPHBIC SIBJICHUA B IPUPOAC, SJICKTPUICCKUC SABJICHUA B JKUBOM npuponae.

Xumun: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIlECTBa,
MOJIIpHasi Macca, MoJy4yeHrne HaHOMAaTepHUasIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEH U
ra3oB, JKUAKHE KPHCTaUIbl, JJEKTPUUYECKHUE CBOICTBA METAJIOB, 3JIEKTPOJIUTHUYECKAs
JMCCOLMAINS, TaIbBAHUKA, YJIEKTPOHHAsT MUKPOCKOIIHSL.

TI'eozpaghua: Bna>xxHoCTh BO31lyXa, BETPhI, OapOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
KHUJKOTO TpPEHUS B TEXHUKE, CTATUYECKHME KOHCTPYKUMU (KpOHIUTENH, pelméryarbie
KOHCTPYKIII/II/I), HCIIOJIb30BAHUC 3aKOHOB COXPAHCHUSA MCXAaHUKH B TCXHUKC (FI/IpOCKOH, BOZ[OMéT
U JIpyrue), IBUraTellb BHYTPEHHEro CropaHus, napoBas TypOHHA, OBITOBOW XOJIOJWJIBHUK,
KOHIUIIHNOHED, TEXHOJIOTUHN OJIYyUCHUA COBPEMEHHBIX MaTcpuraiosB, B TOM YHUCJIE
HaHOMAaTepHalioB, W  HAHOTEXHOJIOTHMH,  OJEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUE
3JIEKTPONPUOOPOB, ra30pa3psiAHbIE JTaMIIbl, TOJTYIPOBOIHUKOBbIE TPUOOPHI, TalbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoseicTBuEe MOCTOSHHBIX MAarHUTOB M INPOBOJHUKOB C TOKOM. MarHurtHoe IoJie.
Bexkrop marauTHOM MHAYKIMU. [IpUHIIMIT CyIIeprIO3ULMKA MAarHUTHBIX NTOJIed. JIMHUKM MarHUTHOM
WHIYKUHUU.

MarautHoe noje MpPOBOJHUKA C TOKOM (NPSMOT0 IPOBOJHMKA, KaTYUIKU U KPyTrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amriepa, e€ HampaBJIEHUE U MOIYJIb.

Cuna Jlopenmna, e€ HampaBieHHE M MOAYJb. JIBI)KEHHE 3apsDKCHHOW YacTHIBl B
OJTHOPOJTHOM MarHuTHOM 1ose. Pabora cuisl Jlopenna.

MarnutHoe nose B BeuiecTBe. deppoMarHeTuky, napa- U JuaMarHeTUKH.



TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHUE IOCTOSHHBIX
MarHiTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD, JJIEKTPOJBUTATENh SIKOOW, YCKOPHTEIH
3JIEeMEHTapHBIX YaCTHIL.

Hemoncmpayuu.

Kaptuna nwHWI WHAYKIMA MarHAUTHOTO TIOJSI TIOJIOCOBOTO U TOJKOBOOOpPa3HOTO
MTOCTOSIHHBIX MarHUTOB.

KaptuHa 7nuHMA MarHUTHOM WHIAYKUMHM MOJS JUIMHHOTO NPSIMOrO NPOBOJHUKA U
3aMKHYTOT'O KOJIbIIEBOTO IPOBOHUKA, KATYIIKH C TOKOM.

B3aumopeiicTBre AByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJIATA.

Habumroienue nBr>XeHus MyykKa JIeKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIIUTT AEHCTBUS AICKTPOU3MEPUTEIHHOTO MPUOOPA MAaTHUTOICKTPUIECKOU CHUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomol, npaKmuxKym.

HccnenoBanne MarHUTHOTO MOJISl TOCTOSIHHBIX MarHUTOB.

HccnenoBanmne cBOKWCTB (heppOMarHeTHKOB.

WccnenoBanue necTBUS TOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cunbsl AMiepa.

N3yuenue 3aBUCUMOCTH CHIIBI AMIIepa OT CUJIBI TOKA.

Onpenenenre MarHUTHOM MHIIYKIIMM Ha OCHOBE U3MEPEHUS CUITbI AMIiepa.

Tema 5. Inexkmpomazcnumnas uHOYKYUAL.

SBneHue »neKTpoMarHuTHOM MHAYKUUU. lloTok Bekropa mMarHuTHOW MHAyKuuu. DJ(C
WHOYKUMW. 3aKOH 3JeKTpoMarHUTHOM uHaykuuu Dapanes. BuxpeBoe snexTpuueckoe moJe.
Toxku dyko.

O/J1C uHayKIMH B IPOBOAHUKE, JBUKYIIEMCS B OJIHOPOJJHOM MarHMTHOM II0JI€.

IIpaBuio JleHna.

NunykrtuBHocTh. Karymika WHAYKTUBHOCTH B II€MA TOCTOSIHHOTO Toka. SIBieHue
camouHaykiuu. DJIC caMOMHAYKIIUH.

DHeprusi MarHUTHOTO TOJISl KATYIITKA C TOKOM.

DNeKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpPOHCTBA M TEXHOJIOTMYECKHE IMPOLECChl: HMHAYKIMOHHAS II€Yb,
COJICHOUJI, 3aIIUTa OT JIEKTPU3ALUHU TeN MPU JBUKEHUN B MATHUTHOM T10JI€ 3€MIIH.

Hemoncmpayuu.

HaGmronenue siBneHus 3J€KTPOMarHuTHON WHIYKITUH.

HccnenoBanne 3aBucumoctd DJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHHUS MarHUTHOI'O
MIOTOKa.

[IpaBuio JleHna.

[Tagenne MarHuTa B aTlOMUHUEBOM (MeqHOM) TpyOe.

SIBneHue cCaMOMHAYKIUH.

Hccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHUS CUJIbI TOKA B
LETH.

Yuenuueckuit sxkcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

UccnenoBanue sSiBIEHUS AIEKTPOMATHUTHON MHIYKITUH.

OnpeneneHne HHIYKIUA BUXPEBOIO MArHUTHOTO MOJIA.

UccnenoBanue siBIeHUS CAMOUHIYKITHH.

COopka MosienTH 3JIEKTPOMAarHUTHOTO TeHepaTopa.



Pasnea 5. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenpHas cucrema. CBOOOAHBIE KOIEOAHMS.

I'apmonnueckue  kosebanuss.  KuHemarmdyeckoe W AMHAMUYECKOE  OIMCAHHUE.
DHepreTu4yeckoe ONucaHuEe (3aKOH COXpaHEHUs MeXaHM4ecKod sHepruu). BoiBoa
JMHAMUYECKOTO  ONMCAaHWs TapMOHMYECKHUX KoJeOaHMH M3 HUX DHEPreTHYecKoro u
KMHEMAaTU4YECKOTO OIMCAHMSL.

Ammuntyna u (asza konebGanuii. CBA3b aMIUIMTYIbI KOJeOaHH HMCXOAHOM BETHMYMHBI C
aMIUTUTYAaMU KoJieOaHuil €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u yactora konebanuil. [leproa ManbIx CBOOOAHBIX KOJIE€OaHUI MaTEMaTUYECKOTO
MasTHUKA. [leprnos cBOOOAHBIX KOJIEOaHUH IPYKUHHOTO MasTHUKA.

[TonssiTue o 3aryxaromux KosneOaHusx. BwiHyX)aeHHbIe KoyeOaHusa. Pe3oHaHc.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOW. ABTOKOJICOAHMUS.

TexHudyeckue yCTpONCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MYy3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpadg.

Jemoncmpayuu.

3anuck Kojae0aTeIbHOTO ABMKEHUSL.

HabutoieHne He3aBUCMMOCTH NEpUOa MaJIbIX KOJIeOaHHUM rpy3a Ha HUTH OT aMILJIUTY/IbI.

HccnenoBanue 3aTyxammux KojaeOaHUi U 3aBUCUMOCTH MepHojia CBOOOIHBIX KoJaeOaHui
OT CONPOTHUBJICHUS.

HccnenoBanne kosebaHuil rpy3a Ha MacCHUBHOW MpPYXKUHE C II€NIbI0 (POPMUPOBAHUS
npecTaBIeHU 00 uaeanbHOU MOJIENU MPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTuH MU KosleOaHUsX rpy3a Ha MpyKHUHE.

HccnenoBanue BbIHYXKICHHbBIX KOJIEOaHUH.

HaGmoienue pesonanca.

Yuenuueckuit sxkcnepumenm, nabopamopmnsie pabomaol, npaKmuKym.

N3mepenue nepuosia cBOOOAHBIX KOJI€OaHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

M3yuenne 3aKOHOB JBM)KEHUS TeJa B X0/€ KoyleOaHUi Ha yIIpyroM IOJBece.

W3ydenue qBUKEHHSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue 3HEPruy B MPYKMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXalOLINX KOJeOaHuUi.

HccnenoBanue BbIHYXKICHHbBIX KOJICOaHUH.

Tema 2. dnexmpomaznumnule Konedanus.

Koneb6arenbupiii kOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B UICATHHOM
KosebarenbHOM KoHType. @opmyna Tomcona. CBSi3p aMIUIUTYABI 3apsia KOHAEHCATOpa C
aMIUTUTYA0H CUJIBI TOKA B KOJI€0aTEIbHOM KOHTYpE.

3aKOH COXpaHEeHUsI SHEPTUU B UACATLHOM KOoJiebaTeIbHOM KOHTYpE.

3aryxaromue 3JIEKTPOMAarHuTHbIE KoJieOaHUs. BBIHYXJEHHBIE 3JIEKTPOMArHUTHbHIE
Kosie0aHusl.

IlepemenHbIii TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIMTYJHOE U JEHCTBYIOIIEE
3HAYECHUE CHJIBI TOKA M HAIMPSDKEHUS TP pa3InyHON (hopMe 3aBUCUMOCTH NIEPEMEHHOI0 TOKA OT
BPEMEHH.

CuHyconJanbHbIi IepeMeHHbIN TOK. Pe3ucTop, KoHIeHcaTOp U KaTylIKa MHAYKTUBHOCTH
B IIENM CHHYCOHUIaJIbHOTO MEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKeHUH.

Wneansubiii Tpancdopmarop. [IponsBoacTBo, nepempada U moTpedieHrne AIECKTPUICCKOM
SHEPIHH.



DKOJIOTMYECKHE PUCKHM IIPU IPOU3BOJCTBE AIEKTPO3HEpruu. KyibTypa HCIONb30BaHMS
AJIEKTPO3HEPTUU B TOBCETHEBHOM JKU3HH.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: JJIEKTPUYECKUH 3BOHOK,
TeHEepaTOp MEPEMEHHOTO TOKA, JINHUU JIEKTpoIIepeiay.

Hemoncmpayuu.

CB00OO/IHBIE ANIEKTPOMArHUTHbIE KOJIEOaHMUs.

3aBHCHUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHyKTUBHOCTH U EMKOCTH KOHTYDA.

OcumsiorpaMMBl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroMMX JIEKTPOMArHUTHBIX KOJIEOaHHH.

Mojenb 37€KTpOMarHUTHOTO TeHepaTopa.

BriHyKIeHHBIE CUHYCOM1aIbHbIE KOJIEOaHUSI.

Pesucrop, kaTymka HHIYKTUBHOCTH ¥ KOHIEHCATOP B LIETIH IIEPEMEHHOIO TOKaA.

Pe3onanc mpu mocneaoBaTelbHOM COEIMHEHUHM PE3UCTOpPa, KAaTyIIKM WHIYKTUBHOCTU U
KOHJIEHCATopa.

YCcTpoHCTBO M IPUHLIMIT AEHCTBHSI TpaHChopMaTopa.

Mojenb TUHUY 2IEKTPOIEPEIAUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npakmuKym.

Nzydenne Tparcdopmaropa.

HccnenoBanne mepeMEHHOTO TOKa Yepe3 MOCie0BaTEIbHO COEAMHEHHBIE KOHAEHCATOP,
KaTyIIKy U PE3UCTOP.

Habuoienue 351eKTpoMarHuTHOTO PE30HAaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMH EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaZHUMHbBLE 60JIHbL.

MexaHnyeckue BOJIHBI, YCIOBUSA HX paclpocTpaHeHus. llomepeuynsle W NpoAOsbHBIE
BoJIHBL. [lepuon, ckopocTs pacnpocTpaHeHMs M AauHA BOJHBL. CBOMCTBa MEXaHMYECKHUX BOJIH:
OTpa)KeHHeE, TPEIOMIICHIE, HHTepPEepEeHIIHS U TU(DPAKIIHS.

3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKka. Beicota ToHa. TeMOp 3ByKa.

[IlymoBoO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

DJEeKTPOMarHUTHbIE BOJIHBI. YCIIOBUS HM3JIY4YEHHs IJIEKTPOMArHUTHBIX BOJH. B3aumuas
OpHUEHTALMSI BEKTOPOB B 2JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMAarHWTHBIX BOJH: OTpPaKEHHE, MPEIIOMIICHUE, MOJIIpU3aLus,
uHTEephepeHIys U AU(PaKIHsL.

[lIxana 251€KTPOMAarHUTHBIX BOJIH. [IpUMEHEHHE PJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M
ObITY.

[IpuHIUIIBI paInOCBA3U U TeNIeBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KaIOIIEe Cpeibl.

TexHuyeckue ycTpoilcTBa U MPaKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paguonpuéMHHMK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neusb, ynbTpa3ByKoOBas
JUAarHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacrpoCTpaHEHHUE TOMIEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOmromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

HabmtoneHnue oTpaxkeHus U MpeJoMIICHUs MEXaHUUECKUX BOJIH.

Ha6monenue nnrepdepeHny u AMQpakiiui MEXaHMYECKUX BOJIH.

AKyCTUYECKUI pE30HAHC.



CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

HaGntoneHue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYIAOW M YacTOTOM
KoJIeOaHUH.

HccnenoBanne  CBOWCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaKeHHE, IMPEIOMIICHHE,
noJsisipu3anus, 1udpakuus, uHTepdepeHIHsL.

OOHapy:xeHue MH(PaKPaCHOTO U yIbTPA(PHUOIETOBOTO U3ITyUEHHH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomol, npaKmuxKym.

N3yueHne nmapaMeTpoB 3ByKOBON BOJIHBI.

N3ydenne pacnpocTpaHEHHs 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonnHENHOE pacpoCTpaHEHUE CBETa B OJHOpPOAHOMN cpexne. JIyu cera. TodeuHblid
HCTOYHHK CBETA.

OTtpaxenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue H300pakeHUIl B IUIOCKOM
3epkasie. Chepuueckue 3epkaia.

[Ipenomiienne cBeta. 3akoHBI MpelOMIIEHUS cBeTa. AOCOMIOTHBIA TMOKa3aTelb
npesomiieHuss. OTHOCUTENBHBIM IOKa3aTenab NpenoMieHHs. IoCTOSHCTBO 4acTOThl CBETa U
COOTHOLIEHHE JJIMH BOJH IPHU IEPEX0J€ MOHOXPOMATHYECKOIO CBETA YEpE3 TPaHMIly pasjelna
JBYX ONTUYECKUX CPEl.

Xon myuent B npusme. Jucnepcus ceeta. CioxHbIM cocTaB Oesnoro ceera. LlBer.

[TonHnoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yroa MOJTHOrO BHYTPEHHETO OTPaKEHUS.

Cobuparonie u pacceuBaromve JuH3bL. ToHKass nuH3a. DOKYCHOE pacCTOSIHHE U
OINTUYECKasi CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHMsI TOHKOH cdepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNs PETOMIICHHUS.

@opMyIia TOHKOU JIMH3BL. Y BEIMYECHHE, JaBaEMOE JIMH30M.

Xopa sry4a, IpOoLIEIIIEro JUH3Y IO IPOU3BOIbHBIM YIJIOM K €€ IIaBHOW ONTHYECKOH OCH.
[TocTpoenne n300pakeHU TOYKM M OTpe3Ka MPSAMON B COOMPAIOIIUX M PACCEUBAIOIINX JTHMH3aX
U UX CUCTEMaX.

OnTtuyeckue npudopsel. Pazpemraromnias cnocoOHOCTh. [1a3 kKak onTryeckas CUCTEMa.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKOM ONTHKH.

BonnoBast ontuka. MHTepdepenuus cBera. KorepeHTHble HCTOYHMKH. Y CIIOBHS
HAOMIO/IEHUST MAaKCUMyMOB U MHHHUMYMOB B UWHTep(EpEeHIIMOHHON KapTHHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! kitaccuyecknx MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmuss  cera. [AudpakumonHas pemérka. YciaoBue HaOMIOACHUS —TIIABHBIX
MaKCHUMYMOB IIpH Ma/IeHUH MOHOXPOMAaTUYECKOT0 CBETA Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JIyNa, MEPHUCKOII,
¢doToanmapar, MHUKpPOCKOI, NPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
ONTHKA, AU(PPAKIIHOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPa)KEHUs CBETA.

HccnenoBanue NpeoMIIEHNs CBETA.

Habutoienne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IyYKOB Y€pe3 MIIOCKONAPAIIIENBbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBONCTB N300payKeHUM B JIMH3AX.

Mopenn MEKpOCKOIIA, TEIECKONa.

Habmonenue nnrepdepeHnnn ceera.



HaGumoienue BETOB TOHKUX TMJIEHOK.

Habmtonenne nudpakuun cera.

N3ydenne quppakiMOHHON pemETKU.

Ha6monenue audpakiinoOHHOTO CIIEKTpa.

HaGmronenue aucnepcun certa.

Habmroienue nonsipusanuu cBera.

[IpuMeHeHne NoNsIPONI0B JIs U3YUEHUSI MEXaHUYECKUX HANPSKECHUM.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

N3mepenue nokasaresns NpeaoMIIEHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOI'O PacCTOSIHUSL OT BELIECTBA (Ha MPUMEpE KHUJIKHX
JIUH3).

N3mepenue poKyCHOTO pacCTOSIHUS PACCEUBAIOIIMX JIUH3.

[Tomydyenune n300pakeHus B CUCTEME U3 INIOCKOTO 3epKalia U JIMH3bI.

[Tomydenue nzo0pakxeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeneCKONMUYECKUX CUCTEM.

Habmtonenue nudpakunu, nHTEpHEpeHINU U MOIAPU3ALUHU CBETA.

N3ydenue nossipu3anuy CBETa, OTPAXEHHOTO OT MOBEPXHOCTH AUDJIEKTPHKA.

N3ydenne nuTepdepeHun J1a3epHOro U3JIy4eHUs Ha ABYX LIENsX.

Hab6mronenue gucnepcum.

Ha6mronenue u uccnenoBanne qudpakimOHHOTO CIIEKTpA.

N3Mepenne 1yiMHbI CBETOBOM BOJIHBI.

[TomydeHue ciekTpa U3MydeHus: CBETOIMO0/1a TIPU MTOMOIIH TU(PAKIIMOHHON PEHIETKH.

Pa3znen 6. OcHOBBI cienMAJIbLHOH TEOPHH OTHOCUTEILHOCTH.

I'paHuLBl IPUMEHMMOCTH KJIACCHYECKONM MeXaHUKH. llocTynaTel clienualbHONM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan.  IIpeoOpasoBanus  Jlopenua.  Yciosue
NPUYUHHOCTH. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU MU COKpalICHHE
JUIVHBI.

OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIBI.

CBs13b MaccChl € PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUS TOKOS.

TexHHuecKkue yCTpOICTBA M TEXHOJIOTMYECKHUE IPOLIECCHl: CIIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YACTHII.

Y4eHU4ecKuit 3KCIIepUMEHT, J1a00paTOpHbIe padOThl, MPAKTUKYM.

OmnpeneneHne UMITyJIbCa W SHEPTHH PEISATHBUCTCKUX YacTHIl (10 (oTorpadusiMm TpeKoB
3apsKEHHBIX YACTHI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKyaapHuo-60aH0601l Oyaausm.

PaBHOBecHOe TemoBOe u3MyuYeHHE (M3ITydeHHEe aOCONMIOTHO UEPHOro Tena). 3aKOoH
cMeenus Buna. ['unoresa [nanka o kBaHTax.

@OTOHBI. DHEPIrUA U UMITYJIEC (POTOHA.

®otordpdext. Onpitel A. I'. CroneroBa. 3akoHsl Gorodddexra. YpaBHeHre DUHIITEHHA
s porordderra. «KpacHas rpanuna» Gorodddexra.

JlaBneHue cBeTa (B 4YaCTHOCTH, JaBJICHHE CBETa HAa AOCOIIOTHO MOMVIOUIAIOIIYI0 U
a0COJIIOTHO oTpakaroryto moBepxHoctsb). OmnbiTel [1. H. JIeGenena.



BonHoBeie cBolicTBa dactul. Bomnel ne bpoiura. imHa BoiHel ne bpoiid U pasMepsl
o0JlacTH  JIOKaJNHM3alMy  JABIDKYIIEHcs  dYacTUlbl.  KOpIyCKyJIsipHO-BOJIHOBOW — JIyallu3M.
Judppakuys 3J€KTPOHOB HAa KpUCTAIIAX.

Cnennduka usmepenuit B Mukpomupe. CooTHOIIEHUST HeonpeneneHHocTei [ elizendepra.

TexHuyeckue ycTpoicTBa U TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETP, (OTOIIEMEHT,
(boToaTUNK, TYHHEIbHBIH MUKPOCKOII, COJIHEYHasi 6aTapesi, CBETOIUO/.

Hemoncmpayuu.

®oT03deKT Ha YCTAaHOBKE € TUHKOBOU MJIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHEro Gporosgdexra.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIICHUS TOJIYIIPOBOAHUKOB OT OCBEIIEHHOCTH.

Ceeroauos.

Conneunas 6arapes.

Yuenuueckuii sxkcnepumenm, nabopamopmnsie pabomaol, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenue nocrosiHHOM [Inanka Ha ocHOBe uccienoBanus GpoTorddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANPSAKEHMUSL.

Tema 2. @usuka amoma.

OmnBITHI 110 MCCIIEAOBAHNIO CTPOSHUs aToMa. [itanetapHas Mmojiens aroma Pesepdopaa.

Iloctynater bopa. M3nydyenue u norsjouieHre (pOTOHOB IPHU NMEPEXOAE aroMa C OJHOTO
YPOBHSI SHEPTUH Ha APYTOM.

Bunsl cnektpoB. CrieKTp ypOBHEHN 3HEPruy aTOMa BOJIOPOJA.

CrioHTaHHOE U BBIHYKIEHHOE M3IyueHue cera. Jlasep.

TexHudyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPAJIbHBIA aHAJIN3
(cnexTpockom), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopna.

HaGutoieHue nHenvaTbIX CEeKTPOB.

YCTpoicTBO M IEMCTBUE CUETUNKA MOHU3UPYIOLINUX YaCTHII.

OmnpeneneHne JUIMHBI BOJIHBI JJA3€PHOTO U3ITy4YECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npaKmuKym.

HabmtoneHue nuHeHyaToro crekTpa.

HccnenoBanue crnekTpa pa3pe’KEHHOTO0 aTOMapHOIO BOJOPOAA U U3MEPEHUE MOCTOSTHHOU
Punbepra.

Tema 3. Dusuka amomHo20 A0pa u 31eMeHMAPHBLIX YACHUY,.

Hyxnonnast monens sinpa ['elizenOepra—lBanenko. 3apsyn syupa. MaccoBoe 9ucio sjpa.
H3oTomnsl.

PannoaktuBHOCTE. Anbda-pacnaa. DNEeKTPOHHBIN U MO3UTPOHHBIN Oera-pacnajn. ['amma-
U3ITyYEHHUE.

3aKOH PpaJUMOAKTUBHOIO pacnaja. PaanoakTtuBHble u30oTOombl B mpupone. (CBolicTBa
MOHM3UPYIOLIETO  H3IyuyeHus. BiusHue pagvoOakTUBHOCTM HA  JKUBBIE  OPIaHU3MBIL.
EcrectBennsblil pon nznyuenus. Jlozumerpus.

DHeprust CB3HM HYKJIOHOB B sizipe. SnepHbie critbl. JledekT Macch spa.

SAnepuble peakuuu. Jlenenue u cuHTe3 saep. SnaepHele peakTophl. [IpoOiemsl
YIPABIIEMOTO TEPMOSACPHOTO CHHTE3a. OKOJIOTMYECKHE AaCIEKThl Pa3BUTUA  SIEPHOU
SHEPreTHKH.

MeToapl peETUCTpalY U UCCIIEA0BAHNS YIIEMEHTAPHbBIX YaCTHII.



@dyHIaMeHTaIbHbIE B3auMOJEHCTBYs. bapnonsl, Me30HbI U JenToHsl. IlpencraBienue o
CrannaptHoit mogenu. KBapk-rimrooHHast MOJIeb apOHOB.

®dusuka 3a npenenamu CtannapTHol mojenu. TEMHas Matepust U TEMHas SHEPIHsL.

EnuncTBO hM3nueckoit KapTHHBI MUPA.

TexHuyeckue ycTpoiicTBa M TEXHOJIOTHUYECKHE IMPOLIECCHI: JO3UMETp, Kamepa BuibcoHa,
SNIEPHBI  PEaKTop, TEPMOSIAEPHBI peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAs
TomMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

HccnenoBanue TpeKOB 4acTHIL (IO TOTOBBIM (oTOTrpadusim).

HccnenoBanue paaoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

W3ydenue nmoriomieHus: 6eTa-4yacTuIl aTlOMUHHEM.

Pa3znea 8. JiieMeHTBI ACTPOHOMUM U aCTPOPUNKH.

Ortanbl  pa3BUTHS  acTpoHOMHM. [lpuknanHoe W MHUPOBO33pEHYECKOE 3HAYCHHE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3HKH N1 OOBSACHEHHUS TMPHUPOABI KOCMHUYECKUX
O00BEKTOB.

MeToapl acTpOHOMMYECKHMX HccleJoBaHUW. COBpPEMEHHBIE ONTUYECKUE TEJIECKOIBI,
panuoTenecKonsl, BHEaTMOC(hepHas aCTPOHOMHUSI.

Bun 3Bé€3nH0r0 HeOa. Co3Be3aus, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE ABH)KECHHUE.

ConHeuHas cucreMa.

Connue. ConHevyHasi akTUBHOCTb. McTounuk sneprun CorHIA U 3BE3.

3BE31pI, WX OCHOBHBIE XapAaKTEPUCTHKU. JlmarpamMma «CHEKTpaJbHBIM Kjlacc —
CBETUMOCTBY». 3BE3/1bl TJIABHOM MOCIEN0BATENBHOCTU. 3aBUCUMOCTh «MacCa — CBETUMOCTbY AJIA
3BE31 TJIABHOW TOCIIEIOBAaTeIbHOCTH. BHyTpeHHee cTpoeHune 3BE3n. CoBpeMeHHbIE
IIPEICTaBICHMSI O IPOMCXOXKIEHUH 1 3BotoK CoJHIla U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [1yTs — Hama [Manaktuka. [lonoxenue u nqeuxenue Connua B ["anaktuke. Tumst
rajakTuk. PaguoranakTukuy v kBazapel. YEpHbIE ABIPHI B sApaxX rajakTHK.

Bcenennas. Pacmupenue Bcenennoii. 3akon Xa06ma. PasOeranme ramaktuk. Teopus
Bosbiioro B3peiBa. PemnkToBO€ H3TydYeHHE.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpobieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

HaGmtonenuss 3BE€3nHOr0 Heba  HEBOOPYXKEHHBIM  IJ1a30M € HCIOJIb30BaHUEM
KOMIBIOTEPHBIX TMPWIOKEHUH Ui  ONpeleNieHHs TOJOXKEeHUsT HeOeCHbIX OOBEeKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE co3Be3usi CeBEpHOIo NOMyIIapHsl U IpKUe 3BE3/bI.

HaGumonenus B Teneckon JlyHsl, TU1aHET, TYMaHHOCTEH M 3BE3/IHBIX CKOIJICHUH.

DuU3HYeCKH MPAKTHKYM.

Crioco6b1 n3MepeHns GU3NYECKUX BEJIMYUH C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX
U3MEPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOIIOTHBIE W
OTHOCHUTENIbHBIE  TOTPEIIHOCTH W3MepeHuil  ¢usndeckux BenuuuH. OIeHKa TpaHUI]
IIOTPELIHOCTEM.

[IpoBeeHne KOCBEHHBIX M3MEpPEHM, HCCIEJOBaHUN 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEPKa IMPEIIOKEHHBIX TUIOTE3 (BBIOOP M3 PadOT, OMUCAHHBIX B TEMATUYECKHUX
paznenax «Y4eHUYeCKui IKCIEPUMEHT, JJa0OpaTOpHbIE pabOThI, IPAKTUKYM).

O6o0marmee NnoBTOpeHune.

O6o0menne W cucTeMaTu3alus CojAepKaHMs — pasfenoB  Kypca «MexaHukay,
«MonekynspHas ¢u3MKa U TEPMOAMHAMUKA», «IJEKTpoAMHaMUKa», «KoneGaHUs U BOIHBIY,



«OCHOBBI CHEIMAJIbHONH TEOPHUHM OTHOCUTENbHOCTH», «KBaHTOBas (Qusuka», «IeMEHTHI
aCTPOHOMHU M aCTPODUIUKI.

Ponb ¢u3uku W acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIMAIILHON U
THYECKOH cdepax [IeATeNbHOCTH 4YelOBEeKa, pojb M MecTo (U3MKM M acTpOHOMHMU B
COBPEMEHHOM HAay4yHOM KapTHHE MHpA, 3HAYCHUE OINMCATEIbHOM, CHUCTEMaTU3HPYIOLIEH,
OOBSICHUTENILHON U MIPOTHOCTUYECKON (QYHKIMH (hrU3HYECKON TEOpHUH, PONIb (PU3HMUECKON TEOpHH
B (hopMHpOBaHUM MpeACTaBIECHUN O (U3MUECKOW KapTHHE MHpa, MECTO (PU3MUECKONW KapTHHBI
MUpa B 00ILIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PECTAaBICHUN O IPUPOJIE.

MexnpeameTrHbie CBA3H.

N3yuenne kypca ¢pusnku yriryoaéHHoro ypoBHs B 11 kiacce ocymiecTBisIeTcs ¢ y4€TOM
COJIEp/KATENIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OWOJIOTMH, XHMHH,
reorpaduy U TEXHOJOTUH.

Mescnpeomemnsle nonamus, c6A3aHHbIE C USYUEHUEM MENO006 HAYUHO20 NOZHAHUA:
SBJICHHE, HAay4HbIM (Qakr, rumnores3a, (uszndeckas BeIUUMHA, 3aKOH, Teopus, HaOIIoIeHHe,
JKCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIIb, U3MEPEHHE, TIOTPEIIHOCTH U3MEPEHU, N3MEPUTENBHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuxka: pelieHre CUCTEMbl ypaBHeHUH. Tpuronomerpuyeckue (QpyHKIUH: CUHYC,
KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BekTopel M ux
MPOCKIIMH Ha OCH KOOPAMHAT, CIOXKEHHE BEKTOpPOB. [IpoM3BOAHBIC 3JIEMEHTapHBIX (YHKIUH.
[Tpu3Haku nogo0us TPEYroNbHUKOB, ONpeAeIeHUE TUIOMAAN INIOCKUX QUryp U 00bEMa Tell.

Buonozua: >nextpuueckue sBIECHUS B JKUBOW MpHpoOJE, KojeOaTenbHbIE IBUKECHHUS B
KUBOM  IIPUpPOJE,  OKOJOTMYECKHME  PHCKM  IpU  IPOU3BOJACTBE  DIIEKTPOIHEPIUH,
NIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelpl, YJIbTPa3ByKOBas JAWATHOCTHKA B
MEIULMHE, ONITUYECKUE SIBICHUS B XKUBOM NPUPOAE.

Xumusa: CTpOEGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIBHBIN aHAIN3.

TI'eozpaghusa: marauTHBIE TIONIOCA 3€MITH, 3AJIEKH MarHUTHBIX Py, HOTOCHEMKA 3eMHOMI
MMOBEPXHOCTH, cericMmorpad.

Texnonoz2us: NpuMEeHEHNE TIOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOJIBUTATEINb
SlkoOu, reHepaTop NEPEeMEHHOr0 TOKa, HHIAYKIMOHHAs Ie4b, JHMHUM 3JeKTpolepenad,
ANIEKTPOABHUraTeNb, pajxap, PpaaUONPUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi IUArHOCTMKa B TEXHUKE, NPOEKLHMOHHBIM amnmapar, BOJOKOHHAs ONTHKA,
coJlHe4YHas OaTtapesi, CIIyTHUKOBbIE MPUEMHUKH, siZIepHasi JHEPreTHKa M SKOJIOTMYECKUE acTIeKThI
e€ pa3BuUTHs.



INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOIPAMMBI 110 ®U3SUKE HA
YPOBHE CPEJIHEI'O OBILET'O OBPA3OBAHUAJIMYHOCTHBLIE PE3YJIbTATDI

JIMUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHUs yueOHOoro npeaMera «Dusnka» IOKHBI OTpaKkaTh
TOTOBHOCTb U CIOCOOHOCTH OOYYaIOIIMXCSl PyKOBOACTBOBAThCS C(POPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPHUEHTAlMil, ITO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHHH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM  POCCHHCKOTO  OOIIeCTBa,
paciivpeHue >KU3HEHHOTO OIbITa U ONbITA AESITEIbHOCTH B IPOLIECCE PeaTn3alliid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM AEATEIbHOCTH, B TOM YHCIIE B YACTH:

rpakIaHCKOr0 BOCIIMTAHUA:

e CchOPMHPOBAHHOCTh TPAKIAHCKOH TO3ULIMHU OOYYalOImIETOCsl Kak AaKTHBHOTO M
OTBETCTBEHHOI'0 WJI€HAa POCCUIICKOro O0IECTBa;

® TPUHATHE TPAJAULIMOHHBIX OOLICUEIOBEUYECKUX TYMAHUCTHYECKUX U JEMOKPATUIECKUX
IIEHHOCTEI;

® TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTH B MHTEPECAX I'Pa)KJTaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTEeIbHON OpraHU3ally;

¢ yMEHHME B3aMMOJEHCTBOBATH C COLMUAIbHBIMU HWHCTUTYTaMHU B COOTBETCTBHUHM C HX
(GYHKIMSAMU U Ha3HAUYEHUEM;

® TOTOBHOCTb K T'YMaHUTApHOHN U BOJIOHTEPCKOM JESATEIBHOCTH.

NATPHUOTHYECKOI0 BOCIINTAHMSA:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM Ipa)1aHCKOW UACHTUYHOCTH, IATPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHUE K IOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUSAM POCCHUMCKHX
y4€HBIX B 00J7aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

¢ chOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO TIOBEACHUS;

® CHOCOOHOCTh OLEHHBATh CUTYallMIl0 ¥ TPUHUMATh OCO3HAHHbIE  PpEIICHUs,
OPUEHTHPYSCh Ha MOpAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4YHUCIE B
NESTEIbHOCTH YYEHOT0;

® OCO3HaHME JMYHOI'O BKJIa/la B IOCTPOEHUE YCTOHYHUBOTO Oy TyIIEro.

3CTETHYECKOr0 BOCIIMTAHUSA:

® DOCTETHUYECKOE OTHOUIEHME K MHpPY, BKJIIOYas 3CTETUKY HAy4yHOIO TBOPYECTBA,

NPUCYIIETO (PU3MUECKON HAyKe.
TPYAOBOr0 BOCIIMTAHHUS:

e [UHTEpeC K pa3IuyHbIM cdepam MpopecCHOHAIBHOW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PM3UKOHM M TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBINA BBIOOp Oyaymiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBbI;

® TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00JacT (PU3HUKH
Ha MPOTSHKEHUU BCEH JKU3HH.

IKOJIOTNYECKOr0 BOCIIMTAHUA:

e chOpPMHPOBAHHOCTH HKOJOTHUYECKOW KYJBTYphl, OCO3HAHHE TJI00aTBHOIO XapakTepa
AKOJIOTMYECKUX MPOOIIeM;

¢ IUIAHWPOBAHUE U OCYLIECTBICHUE JCUCTBUN B OKPYXKAIOILIEH CPEele HA OCHOBE 3HAHUS
LeJIeN YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;



pacIlpeHHe OMbITa JEATEIBHOCTH 3SKOJOTHYECKONM HANpaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUHN 10 (pr3HKe.

HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHUs HU3NUECKON HAYKU;
OCO3HAaHWE IEHHOCTUM HAYYHOW [EeSATEJbHOCTH, FOTOBHOCTb B MPOILIECCE H3YUYCHUS
(GU3UKH  OCYIIECTBIATH  IMPOEKTHYIO M HMCCIEIOBATENbCKYIO  JESTEIbHOCTD
WHJIUBUIYATIHHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHBIC YHHBepCcAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble oruueckue geiicTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJlM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpE/EIIATH 1IeNIU ACSITEIbHOCTH, 3a7aBaTh IApaMETPbl U KPUTEPUU UX TOCTHKEHUS;
BBISIBIISAITh  3aKOHOMEPHOCTH M NPOTHBOPEYMST B PAacCMaTpUBAEMbIX (DU3HYECKHUX
SBJICHUSX;

pa3pabarbiBaTh IJIaH pelleHus npoOieMbl ¢  Y4€TOM aHajau3a HMMEIOLIUXCS
MaTepHUaIbHBIX U HEMaTEPUAIBbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIAM,
OLICHUBATb PUCKH ITOCIIEICTBUM IEATEIBHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATh PabOTy B YCIOBHSX PEAJbHOr0, BUPTYaJIbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MIPH PEILICHUH KU3HEHHBIX POOIIEM.

Ba3oBble ucciaenoBarehLCKUe AelCTBHSA:

BJIaJIETh HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBHIMI MOHATUSAMHI U METOJaMH (PU3UIECKOM
HayKU;

BJaJIeTh HAaBBIKAMHU Yy4eOHO-MCCIIEAOBATEILCKOW W TPOEKTHOW JESTeIhbHOCTH B
obmactu (U3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY ITOHCKY
METOJIOB pEUIeHUs 3agad (HU3MYECKOTO COJCp)KaHWsS, NPUMEHEHUIO Ppa3IMYHBIX
METO/I0B TIO3HAHUS;

BJIJICTh BUJAAMH JICATEIBHOCTH 1O MOJTYYEHHIO HOBOTO 3HAHMSA, €T0 MHTEPIPETAIUH,
peoOpa30BaHUI0 U MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX CUTYalLUsX, B TOM YHUCJE MIPU
CO3/1aHUU yUEOHBIX MPOEKTOB B 00JIACTH (PU3UKU;

BBISIBIISITh TIPUYHHHO-CJICJICTBEHHBIC CBSI3M M aKTYaJIM3HPOBATH 3aJady, BBIIBUTAThH
runotesy €€ pemieHus, HaXOOUTh AapryMeHTHl JUIS JO0Ka3aTelIbCTBA CBOHMX
YTBEPKJICHHI, 337aBaTh apaMeTPbl U KPUTSPUH PEILICHHUS;

aHAIM3MPOBATh IIOJlyYEHHBIE B XOJE PELICHUS 3aJaddl pPe3yJbTaThl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 331a4H B 00pa30BaTEIbHOM ESTEIHHOCTH, B
TOM YHCJIE TIPU U3yUEHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CHTYaIlMsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTD 3HAHU 110 (PU3HMKE B MPAKTUYECKYIO 001aCTh )KU3HEACATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;



BbBIABUI'aTb HOBBLIC UACH, IIPCAJIAraTb OPUT'HMHAJIIBHBIC ITOAXO0AbI U PCIICHUA
CTaBUTH HpO6JICMLI U 3a71a4u, JOIMYyCKAroIHUEC aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undopmanmeii:

BJaJIeTh HABBIKAMU TIOJIy4eHUs UWHPoOpManuud (PHU3HMUECKOTO COICpKAHUS W3
UCTOYHUKOB Ppa3HbIX THIIOB, CaMOCTOSTEIbHO OCYLIECTBIATh IOMCK, aHaIu3,
CHCTEMAaTHU3aLMI0 W MHTEpIpeTanul0 HH(QOpPMalK pa3iuyHbIX BUIOB U (GOpM
NPEeICTaBICHHUS;

OLIEHUBAThH JOCTOBEPHOCTh MH(OPMAIIHH;

UCMOJb30BaTh CpeicTBAa HMH(OPMAIIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTUH B
pelieHNH KOTHUTWUBHBIX, KOMMYHHMKATHBHBIX W OpPraHM3alMOHHBIX 3a7ad C
coOmroieHreM  TpeOOBaHUI  JIPrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHCHBI,
pecypcocOepexeHns, NpPaBOBBIX M OSTUYECKUX HOPM, HOPM HH()OPMAIMOHHON
0C30ITacHOCTH;

CO3/1aBaTh TEKCThl (M3UYECKOTO COACP)KAaHUS B Ppa3IMYHBIX (popmatax ¢ yd4Eérom
Ha3HayeHUs: MHGOpMAllMU U LIEJeBOM ayIuTOpPHH, BBIOMpas ONTUMalIbHYIO (GopMy
NPEeCTaBICHUS U BU3YyaIU3alllu.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIIATH OOIIEHNUE HA YpOKaX (PU3HKHU U BO BHEYPOUHOH J€ATEIbHOCTH;
pacmno3HaBaTh NPEANOCHITKA KOHGIUKTHBIX CUTYAIli U CMATYATh KOH(QIUKTHL;
pa3BEPHYTO M JIOTMUHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJB30BAHUEM SI3BIKOBBIX
CpPEICTB;

MOHUMATh U UCTIOIh30BaTh MPEUMYIIECTBA KOMAHIHON U WHIANBUAYATbHON pabOTHI;
BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JIEHCTBUI ¢ y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO UiIeHa KOJIEKTHBA,

MPUHUMATh 1I€TH COBMECTHOM JESTENIbHOCTH, OPraHU30BBIBaTh M KOOPAMHHPOBATH
JOeHCTBUS MO €€ NOCTIKEHHUIO: COCTABIATh IUIAH JEHCTBUM, pachpeneNiaTh POiu C
y4€TOM MHEHUN yYaCTHUKOB, 00CYKAAaTh pe3ybTaThl COBMECTHOM pabOThI;

OLICHHMBAaTh KAayeCTBO CBOEr0 BKJIaJa W KaXJIOr0 Y4YaCTHHKAa KOMaHIbl B OOIIMiA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBbIE MIPOEKTHI, OLIEHUBATh UJEH C MO3ULIUHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETMUECKOE IIOBEIECHHWE B PAa3IMUYHBIX CUTYalLUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIBHYIO JIEATEIbHOCTh B 001acTU (PU3UKU U
aACTPOHOMUHU, BBISBIIATH MTPOOJIEMBI, CTABUTH U JOPMYITUPOBATH COOCTBEHHBIC 331a4H;
CaMOCTOSITENIbHO COCTABIIATh IUIaH PELICHUS] paCUETHBIX M KaueCTBEHHBIX 3aJady, IJIaH
BBITOJIHEHUS MTPAKTUYECKONH pabOTHl ¢ YYETOM HMMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANIOYTCHUH;

JlaBaTh OIEHKY HOBBIM CHUTYAIIHSIM;

paciupsaTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OLIEHHUBATh MIPUOOPETEHHBIN OTBIT;



CIOCOOCTBOBaTh (POPMUPOBAHHIO U TPOSIBICHUIO SPYAMLIMU B 00JacTH (PU3MUKH,
MIOCTOSIHHO TOBBIIIATH CBON 00pa30BaTENbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTpO.ﬂb, 3MOLIHOHAJIbHBIA HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIQ/ICTh HABbIKAMHU IIO3HABATENBbHOM pedIeKCUM KaK OCO3HAHUSA COBEPIIAEMBIX
JEMCTBUM U MBICIUTENIBHBIX IIPOLIECCOB, X PE3YJIHTATOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI peIeKCUH JIJIs OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEILICHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTHUX IPU aHAIU3€E PE3yJIbTaTOB JIE€ATEIbHOCTH;
MIPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTATKU M JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHAIU3€E PE3YIbTATOB JI€ATEIbHOCTH;
IIpU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OIIUOKH.

B mpouecce mocTHKeHHs JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IMPOTPaMMBI MO (U3UKE IS
YPOBHSI CpeJHero o0Iiero oopazoBaHus y 00yUYalOIIMXCsl COBEPIICHCTBYETCS SMOLIMOHAIBHBIHI
UHTEJJIEKT, NPEeANoaraonumi cpoOpMUPOBaHHOCTD:

CaAMOCO3HaHUS, BKJIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE HSMOILMOHAIBHOE
COCTOSIHME, BUJETh HAIPABICHHUS pPA3BUTHS COOCTBEHHOW SMOIMOHAIBHON c(epsl,
OBITH yBEepEHHBIM B ce0e;

CaMOpETYJIMpPOBaHUS,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHME  IPUHUMATb
OTBETCTBEHHOCTh 32 CBOE  IOBEJCHUE, CIOCOOHOCTh  aJalTUPOBATBCSI K
SMOIMOHATBHBIM H3MEHEHHUSM H IPOSBISTH THOKOCTD, OBITH OTKPHITBIM HOBOMY;
BHYTPEHHEH MOTHBAIIUH, BKJIIOUYAIOIIEH CTPEMJICHHE K JOCTHKCHHIO IIETH U yCIeXy,
ONTHMU3M, HHULMATHBHOCTh, YMEHHE JICHCTBOBATH, UCXOSl U3 CBOMX BO3MOKHOCTEH;
OMITaTUH, BKIIOYAIOMIEH COCOOHOCTh OHUMATh SMOLMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTHIBATH €T0 TPH OCYIIECTBICHUH OOIIEHUs, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEKMBAHUIO;

COLIMAJIHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTPAUBATh OTHOILICHHS C
APYTUMH JIFOJBMH, 3a00THTHCS, TPOSBIISITh MHTEPEC U pa3periaTh KOHQIHUKTEHI.

INPEAMETHBIE PE3VIJIBTATHI

K konmy obydenust B 10 Knacce npeaIMeTHbIE pe3yJabTaThl Ha YIIIyOJEHHOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHA:

MOHUMATh pPOJIb (U3UKM B SKOHOMHUYECKOH, TEXHOJOTHYECKOH, 3KOJIOrMYecKoH,
COLIMAJIFHOW M 3TUYECKOH cdepax AEATeIbHOCTH YellOBEeKa, pPOJib U MECTO (U3UKU B
COBPEMEHHOM Hay4YyHOU KapTHHE MHDpA, 3HAYCHUE ONUCATEIbHOM,
CUCTEMATHU3HUPYIOIIEeH, OOBSICHUTENPHOM M MPOTHOCTHYECKON (PyHKUMH (u3nyeckoit
TEOPUH — MEXAHWUKH, MOJEKYJSPHOU (PU3MKM U TEPMOIUHAMUKH, POJIb (PU3NYECKOMN
TeOpHH B (POPMUPOBAHUHU IPEACTABICHUHN O GU3NUECKON KapTUHE MHPa;

pa3nuyath yCIOBHS NPUMEHHUMOCTH Mojeneld (U3NYeCKUX Tel U MPOIECCOB
(s1BJIEHMI): MHEpLMalIbHAs cUcTeMa OTCY€Ta, a0COMIOTHO TBEPJOE TEN0, MaTepHaIbHas
TOYKa, PaBHOYCKOPEHHOE JBWXKEHHME, CBOOOJHOE TajeHue, aOCOJIOTHO ymnpyras
nedopmarusi, abCONIIOTHO YNPyroe U abCOJIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJIEIU



ra3a, JXUAKOCTH M TBEPAOTO (KPHCTAJUIMYECKOTO) TeNa, WAeadbHBIA Ta3, TOYCHHBIN
3apsid, OHOPOJIHOE JIEKTPUUECKOE TMOJIE;

pa3nuyath yciuoBusl (TpaHUIBI, 00JAacTH) NPUMEHUMOCTH (UBUYECKUX 3aKOHOB,
MMOHMMATh BCEOOIMI XapakTep (QYHIAMEHTATBHBIX 3aKOHOB W OTPaHUYCHHOCTH
WCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh MU OOBSACHATH MEXAHWYECKHUE TMPOIECCHl W SBICHUS, HCIONb3YS
OCHOBHBIC TIOJIOKEHUS U 3aKOHbI MEXaHMKH (OTHOCHUTEIBLHOCTh MEXaHHUYECKOTO
IOBUKEHUS, (HOpMyJbl KHHEMAaTHKH PAaBHOYCKOPEHHOTO NBIXKEHUS, MpeoOpa3zoBaHUs
lamunes nams  cKOpocTM W TEepeMeleHus, 3akoHbl  HplOTOHA, MPUHIUI
OTHOCUTENBHOCTH ['anunes, 3aKOH BCEMUPHOTO TATOTEHMsS, 3aKOHBI COXPAHEHUS
UMIyJIbCa M MEXaHWYECKOM »SHEpruu, CBsA3b pabOThl CHWIBI C H3MEHEHUEM
MEXaHWYECKOM SHEpPruM, YCJIOBUS paBHOBECHUS TBEPAOro Tena), MpPHU 3TOM
UCIIOJIb30BaTh ~ MAaT€MAaTUYECKOE  BbIPAXEHHE  3aKOHOB, yKa3blBaTb  YCIOBUS
MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB: TpeoOpa3zoBanuii ["ammies, BTOpOro U TPEThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpaHEHHUS UMITYJIbCAa U MEXaHUUECKOM YHEPTUH, 3aKOHA
BCEMHUPHOI'O TATOTECHMUS;

aHAIM3UPOBATh M OOBSICHATH TEIJIOBBIE MPOIECCHl U SIBICHUS, UCIIOJIb3Ysl OCHOBHBIC
nooxeHuss MKT um 3akoHBI MOJIEKYNIApHON GU3UMKA WU TEPMOJAMHAMHUKU (CBSI3b
JABJICHUS UJICATTBHOTO Ta3a CO CPEIHEN KMHETUYECKOW IHEPTUEN TEIIIOBOTO JIBUKEHHUS
M KOHLEHTpauued ero MOJIeKYyJ, CBsI3b TEMIEpaTypbl BEIIECTBA CO CpeaHEen
KMHETUYECKON DJHEpruer TelIoBOTrO JBWKEHUS €ro 4YacTHll, CBs3b JaBJICHUS
UJealbHOTO Ta3a C KOHLEHTpalued MOJIEKYJ MU €ro TEeMIEepaTypou, ypaBHEHUE
MenneneeBa—Knaneiipona, mepBblii 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXpaHEHUS
SHEPTUM B TEIUIOBBIX MPOIECCax), MPU OSTOM HCIOJIb30BAaTh MaTEMaTUYECKOe
BBIPOXKCHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUS NMPUMEHHUMOCTH ypaBHEHHUss MeHneneeBa—
Knaneiipona;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUECKHE SIBJICHUS, UCIOJIB3Ysl OCHOBHBIC
MOJIO’KEHUS M 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS DJIEKTPUUECKOro 3apsa,
3akoH  KynoHa, TOTEHIIMAIBHOCTH  DJIEKTPOCTATHYECKOTO  TMOJS,  MPUHITUI
CYNEPIIO3ULINH 3JEKTPUYECKUX TOJIEH, IPU 3TOM YKa3blBasl YCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a Takke NMpakTUYECKH Ba)KHbIE COOTHOLIEHUWsS: 3aKoHbl Oma Juis
y4acTKa LEeNU U U1 3aMKHYTOH 3JIEKTPUYECKOU LienH, 3akoH Jlkoya—J/Ienna, npasuia
Kupxroda, 3axonst @apazest 11s SIEKTPOIH3a);

OIHUCHIBaTh (PU3UYECKUE MPOLECCHl U SIBICHUS, UCIOJIb3Ysl BEIUUYHMHBL: MIEpEeMEIIeHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJILC TE€JIa U CUCTEMBI Tell, CUJa, MOMEHT CHUJIbl, JaBJICHUE,
MOTEHIIMAIbHAS JHEPrus, KUHETHYECKash SHEepPrus, MeXaHudecKas »Heprus, pabdora
CWJIBI, IIEHTPOCTPEMUTEIHLHOE YCKOPEHHE, CHJia TSDKECTH, CHjla YIPYroCTH, CUja
TPEHUSI, MOIITHOCTbh, SHEPTHS B3aUMOJICHCTBUS Tea ¢ 3eMiIE BOMHM3M €€ MOBEPXHOCTH,
SHEpPTUs ympyroil nedopmanuu TPYKUHBI, KOJMYECTBO TEIUIOTHI, a0COIOTHAs
TeMmeparypa Teia, paboTa B TepMOJIWHAMHUKE, BHYTPEHHSS SHEPTUsl HICalbHOTO
OJTHOATOMHOTO Ta3a, paboTa UAEaTbHOTO Ta3a, OTHOCHUTEIbHAs BIAXKHOCTH BO3AyXa,
KITJI wmneanbHOro TEIMJIOBOTO JIBUTaTess; 3JIEKTPUUECKOE TI0Jie, HANPSHKEHHOCTH
ANEKTPUUECKOTO TOJIsA, HANPSKEHHOCTh MOJIsI TOYEUHOIO 3aps/ia WU 3apsHyKEHHOTO
mapa B BaKyyMe U B JIUIJICKTPUKE, MOTEHIIMAT JIEKTPOCTATUIECKOTO TOJISI, Pa3HOCTh
MOTEHIIMAIOB, 3JIEKTPOABMKYIAsA CHUJIa, CHJa TOKa, HANpsHKEHUE, MOIIHOCTh TOKa,
ANEKTPUUECKass EMKOCTh IIJIOCKOTO KOHAEHCATOpa, CONMPOTHBJIEHUE Y4YacTKa LEMH C



[IOCJIEAOBATENbHBIM M IApAJUIEIBHBIM ~ COEIMHEHHUEM  PE3UCTOPOB,  DHEPIUs
AIIEKTPUYECKOTO T0JIS KOHJEHCATopa;

OOBSICHAT, OCOOCHHOCTH MpPOTeKaHHs (U3NYECKUX  SBICHHM: MeXaHHYecKoe
IBUKEHHME, TEIJIOBOE JIBJKEHHME 4YacTHIl BEUIeCTBa, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKoOe JBIKeHHE, TU(Py3us, uCapeHne, KUIeHHe U KOHACHCAIHS, IJIaBICHUE
U KpUCTAJUIM3alMs, HANPABJICHHOCTh  TEIUIONEpEedaud, JJIEKTpU3auus  Tell,
AKBUIIOTEHIIMAILHOCTD MMOBEPXHOCTHU 3apsHKEHHOTO TIPOBOIHUKA;

MPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOU (PM3UUECKON BEIMYMHBI OT APYTOW C
HCIIOJIb30BaHUEM TMPSMBIX HU3MEPEHHM, NpU HTOM KOHCTPYHpPOBaTh YCTaHOBKY,
(buKCHpOBaTh PE3yJbTAThl MOJYYCHHON 3aBUCHUMOCTH (DU3MUECKHX BEIWYHH B BHUJE
rpadukoB ¢ y4€TOoM aOCONIOTHBIX TOTPEITHOCTEH H3MEpPEHHi, N1elaTh BBIBOIABI IO
pe3yJsibTaTaM MCCIIEA0BaHuUs;

MPOBOANTHL KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEJIMYUH, TPU 3TOM BHIOMpATh
ONTUMANbHBIA METOJ W3MEPEHHs, OLEHUBATh aOCOJIOTHbIE M OTHOCHTEJbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH  OMBITBI IO MPOBEPKE MPEIJIOKEHHOM THUIIOTE3bl: IUIAHUPOBATH
OKCHEPUMEHT,  COOMpaTh  JKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHAJIW3UPOBATh
MIOJTyY€HHBIE PE3yJIbTAThI U €JaTh BBIBOJ O CTaTyCE MPEJIOKEHHOM Tr'MIOTe3bl;
coOnoaTh MpaBuiaa 0€30MacHOro TPyAa MpPU MPOBEAECHUHM MCCIEJOBAHUN B paMKax
y4e0HOTO SKCIIEPUMEHTa, MPAKTUKyMa M Yy4eOHO-HCCIEeNOBATEIbCKONH M MPOEKTHOMN
JESTEIbHOCTH C HCIIOJIb30BAHUEM M3MEPUTENbHBIX YCTPONCTB U J1a00OpaTOpHOTO
000opyI0BaHNS;

pemiate pacdyE€THBIC 3ala4dl C SIBHO 3aJaHHOW W HESBHO 3aJlaHHOW (hHM3HUYECKOM
MOJICJIbIO: HAa OCHOBAaHWHW aHAlM3a YCJIOBHS OOOCHOBBIBATH BBHIOOp (pu3nueckoi
MOJIETIM, OTBedaroled TpeOoBaHUSAM 3aJaud, HPUMEHATH (GOPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTyJaThl (PU3MYECKUX TEOPHUH TpH  HUCHOJIB30BAHUU
MaTeMaTUYECKUX METOJ0B pEIIeHUs 3a/Jady, MPOBOJUTH PACUETHl HAa OCHOBAaHUU
MMEIOIIMXCA JAHHBIX, aHAJIU3UPOBATh PE3YJbTaThl M KOPPEKTHPOBATH METOMIbI
pELIEHNUs C YYETOM MOJyUYEHHBIX PE3yIbTATOB;

peliaTh KauecTBEHHbIE 3a7]auu, TpeOyIole NpUMEeHEHUsI 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKHM, a TakKe MHTETpallMd 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAay4YHOT'O WMKJIA: BBICTPAMBATh JIOTMYECKYIO ILIEMOYKY PACCYKICHHUM C ONOpOl Ha
M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA Ul OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB pabOThI
MU3MEPUTENBHBIX PHOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MTPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B PA3BUTHE
HayKd, B OOBSICHEHHME IPOIECCOB OKPYKAIOLIEr0 MHpA, B pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHaJIM3MpOBaTh W  OLEHUBATh IIOCJIEJACTBUS OBITOBOM U  NPOU3BOACTBEHHOM
NeSITEeIbHOCTH YEJIOBEKa, CBA3AHHOM C (U3WYECKUMHU TNPOLECCaMH, C MO3UIMI
AKOJIOTMYECKOI 0e301MacHOCTH, IpeICTaBICHUM 0 paroHaIbHOM
MIPUPOJONOIB30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUM JOCTHKEHUU HAyKd U
TEXHOJIOTH JIIs TadbHEeHIIero pa3BUTHs YEI0BEYECKOT0 00IIeCTBa;

MIPUMEHSATH Pa3InYHbIE CLIOCOOBI paboTHI ¢ HHPOPMALIUEH PU3UUECKOTO COMEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJNOTHUH, TpU  ITOM
UCTOJb30BaTh  COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTMH  JUId  IIOWCKa,



nepepaboTKU M TpeAbsBICHUS Y4YeOHOW M HAy4HO-NOMYJIIpHOM uH(OpManuy,
CTPYKTYPUPOBAaHUS W HMHTEPIIPETAllMH WH(POPMALNHU, TMOJYYCHHOH W3 PpPa3IHIHBIX
MCTOYHUKOB, KDUTUYECKH aHAJIM3UPOBATH MOJy4aeMyt0 HH)OPMAIHIO U OLICHUBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUH, TaK M HAa OCHOBE aHAJIN3a
UCTOYHUKA UHOpMAIUY;

NPOSIBJIATH OPraHM3AallMOHHBIE M  TIO3HABaTENbHBIE YMEHHUS CaMOCTOATEIBHOTO
nproOpeTeHUs] HOBBIX 3HAaHWUH B TIPOIECCE BBHITIONHEHUS TPOEKTHBIX W y4eOHO-
UCCIIeI0BATENLCKUX PadoT;

paboTaTe B TpyIIe C UCIOIHEHHEM DPA3JIMYHBIX COIHMAIBHBIX POJICH, MJIAaHUPOBATh
pa®oTy TIpymnmbl, palMOHAIBHO pacHpeAessaTh JAEATENbHOCTh B HECTAHAAPTHBIX
CUTYyallUsX, a/IeKBATHO OLIEHMBATh BKJIAJ KaXKIAO0T0 U3 YYACTHUKOB I'PYMIIbI B peIlICHHE
paccMaTpuBaeMoil TpoOIEeMBlI;

OpOSIBIATE  MOTHBalIMIO K  Oyaymed npodeccCHOHaTbHOW — EATENBHOCTH IO
CMEUUAIBHOCTAM (PU3UKO-TEXHUUIECKOTO MPODUIISL.

K konmy oOydenust B 11 Knacce npeaMeTHBIE pe3yJabTaThl HAa YIIyOJIEHHOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHA:

NOHUMAaTh pPOJb (PU3MKKM B HSKOHOMHYECKOH, TEXHOJOTMYECKOHW, COLHUAIBHOW U
ATHYECKOU cdepax IesTeTbHOCTH YeJOBEKa, POJIb U MECTO (PU3MKH B COBPEMEHHOM
HAy4YHOW KapTHHE MUPA, POJIb ACTPOHOMHUH B NMPAKTUYECKOU IEATENBHOCTH YEJI0OBEKA U
JNANbHEMIIEM  HAYYHO-TEXHHYECKOM  DPAa3BUTHM,  3HAYEHHE  ONMUCATEIbHOM,
CUCTEMAaTHU3HUPYIOIIEeH, OOBSICHUTENFHOW U MPOTHOCTUYECKON (PyHKUMN (U3UYECKOi
TEOPUU — DIIEKTPOJMHAMHUKH, CIECLHMAIBHOM TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢u3uKy, ponb QU3NUECKON Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (PU3UUECKOI
KapTUHE MHUpPa, MeCTO (pU3M4YecKod KapTHHBI MHpa B OOLIEM pSJIy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX IIPEACTaBICHUH O PUPOJIE;

pa3nuyaTth yCIOBHUS NPUMEHHUMOCTH Mojeneld (U3MYEeCKUX Tel U MpPOIEecCOB
(sBNEeHUI): OAHOPOJHOE DBJIEKTPUUECKOE W  OJHOPOJHOE MAarHWTHOE  IOJS,
rapMOHMYECKHE KOJEeOaHUs, MaTeMaTHYEeCKMH MasTHUK, WJEaNbHBIA NPYKUHHBIN
MasiTHUK, FTapMOHMYECKHE BOJIHBI, UACAIbHbII KOJIeOAaTeNbHbIH KOHTYp, TOHKas JINH3A,
MOJIeJIe aToMa, aTOMHOT'O s/Ipa ¥ KBAHTOBOW MOJIEIIN CBETA;

pa3nuyath YyCioBUS (TpaHMIbI, OONACTH) NPUMEHMMOCTH (HU3UYECKUX 3aKOHOB,
MOHUMAaTh BceoOUIMI xapakTep (yHIaMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHHUS, HCIOIb3Ys
OCHOBHBIE IIOJIOXKEHHMST M 3aKOHBl DJIEKTPOJAWHAMUKHA U CHELNUAJIBHON TEOPHUH
OTHOCUTENILHOCTH (3aKOH COXPAaHEHUs SJIEKTPUYECKOro 3apsija, cuia Amimepa, cuia
JlopeHnia, 3akOH 3JEKTPOMarHUTHOM MHAYKIMM, npaswio Jlenma, cBsazp JOC
CaMOMHAYKIUU B JJIEMEHTE DJIEKTPUYECKOW LENU CO CKOPOCTBI0 HU3MEHEHMS CHIIbI
TOKA, MOCTYJIaThl CHEIMAIbHON TEOpUN OTHOCUTEIBbHOCTH DWHIITEHHA);
aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIEC NPOLIECCHI U SBJICHHUS, UCTIONb3YS MOTOKEHHS
KBaHTOBOH (m3uku (ypaBHeHHe JiHIITEeHHA 111 oTtodddexra, mepBolii U BTOPOI
nocTyJsiatel bopa, mpuHIMI COOTHOIIEHUs HeomnpeaenéHHocten [ elizendepra, 3aKOHbI
COXPAHEHUs 3apsAJ0BOrO0 M MAaCCOBOI'O YHCEN M DHEPIMH B SACPHBIX PEAKLUAX, 3aKOH
PaIMOaKTUBHOIO paclaza);



OIUCBIBATh (PU3NYECKHE MPOLECCHl U ABJICHUS, UCIIOb3Ysl BETMUYHUHBL: HAMPSKEHHOCTD
AIIEKTPUYECKOTO  TOJIs, TOTEHIMAd  BJIEKTPOCTaTUYECKOTO  TOJsl,  pa3HOCTh
MOTEHIIMAJIOB, 3JEKTPOJBMKYINAsA CHUJIAa, MHAYKIMS MarHUTHOTO TMOJsl, MarHUTHBIHN
MOTOK, CWiIa Amrepa, WHAYKTUBHOCTB, JJIEKTPOJBIKYINAS CHJIA CaMOWHIYKIIWH,
SHEPIysi MAarHUTHOTO TOJISI MPOBOJHHUKA C TOKOM, PENISITUBHCTCKAN MUMITYJIbC, MOJTHAS
SHEPIUsl, YHEPIUs MOKOsI CBOOOHON YaCTHILIbI, SHEPTHs U UMIYJIbC (POTOHA, MACCOBOE
YHCIIO ¥ 3apsif Sapa, SHEPTHUS CBSI3H SIPa;

OOBSICHATh OCOOCHHOCTH NPOTEKaHHUA (U3NYECKUX SIBICHHH: 3JIEKTPOMarHUTHAs
WHIYKITUS, CAMOWHIYKIUS, pPe30HaHC, MHTepEepeHIINs BOIH, AU(paKius, Jucrepeus,
MOJIHOE BHYTpPEHHEE OoTpaxeHue, hoTtoanektpudeckuit agpdekt (dhororaddekr), anpda-
u Oera-pacmanbl  sfAep, TaMMa-U3NIydyeHHE  sjuep, (PU3MUECKHUe  HPUHIUIBI
CIIEKTPAJILHOTO aHau3a 1 paboThI J1a3epa;

OIpENeNIATh HAIPaBJICHHE MHAYKIUM MarHUTHOTO IOJIA IPOBOJHHKA C TOKOM, CHIIBI
Awmriepa u cunbl JlopeHna;

CTPOUTh M300pa)keHHE, CO34aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM JIMH30M, W
pacCUUTHIBATh €r0 XapaKTEePUCTHKHY;

IPUMEHATh OCHOBOIOJIAralolllie acCTPOHOMUYECKHE IMOHATHUS, TEOPUU M 3aKOHBI JJIs
aHanmM3a U OOBSICHEHUS (U3WYECKHX MPOIECCOB, NPOMCXOJAIIMX B 3BE3/AX, B
3BE3/IHBIX CHUCTEMax, B MEXIaJaKTHUYECKOW cpeje; JABWKEHHS HeOecHBIX Tell,
SBOIIONNH 3BE31 1 BeceneHHoi;

MIPOBOJIUTH HCCIICIOBAaHUE 3aBUCUMOCTEH (PU3MYECKMX BEIMYMH C HCHOJIb30BAHUEM
NPSMBIX U3MEPEHUH, TPH ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCUPOBATH PE3YIbTATHI
MOJYYCHHOW 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHIE TpadUKOB C Y4YETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEH M3MEpeHWi, JenaTb BBIBOJBI 1O  pe3yJibTaTaMm
WCCIICIOBAHMS,

NPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKHX BEIMYUH, INPH 3TOM BBIOMPATH
ONTUMANIBHBIA METO/I W3MEPEHHs, OICHUBATh aOCOJIOTHBIE M OTHOCHTEIBHEIC
MOTPEUIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHUH;

MPOBOJIUTH  ONBITBI IO TPOBEPKE TPEAIOKEHHONH THUIOTE3bl:  IJIAHUPOBATH
OKCHEPUMEHT,  COOMpaThb  SKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHAJIW3UPOBATh
MOJIy4YEeHHBIE PE3YJIbTaThl U JIe1aTh BBIBOJ O CTaTycCe MPeI0KEHHONW TMIIOTE3bI;
OIMCHIBATH METO/IbI TOJYYCHHS HAYYHBIX aCTPOHOMHYECKHIX 3HAHHIA;

coOnoaTh mpaBuiaa 0€30MacHOro TPyAa MpPU MPOBEAECHUM MCCIEJOBAHUN B paMKax
y4eOHOTO SKCIIEPUMEHTa, MPAKTUKyMa M Yy4eOHO-HCCIEeIOBATEIbCKON M MPOEKTHOM
JESATENbHOCTH C UCIOJBb30BAaHUEM H3MEPHUTEIbHBIX YCTPOHCTB M Ja0OpaTOPHOTO
o0opyI0BaHNS;

pemiate pacdyE€THBIE 3ala4dl C SIBHO 3aJaHHOW W HESBHO 3aJlaHHOW (hHM3HUYECKOi
MOJIETIbIO: Ha OCHOBaHMM aHalu3a YCJIOBHS BBIOMpaTh (U3NYECKUE MOJENH,
OTBEYaoIIMe TPEOOBAHUSAM 331a4UH, IPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H
NOCTYJaThl (PU3MUYECKUX TEOPUH MpPU HCIOIb30BAaHUM MAaTEeMAaTHYECKUX METOJI0B
pelieHust 3aj1ad, HPOBOAUTH pacuéTbl Ha OCHOBAaHMM HMEIOIIMXCS JIaHHbIX,
aHAJM3UPOBATh PpE3yJbTaThl M KOPPEKTHPOBATH METOIbl pPEUICHUS C YYETOM
MOJIyYEHHBIX Pe3yJIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a7aui, TpeOyIoIye MPUMEHEHHs 3HAaHUH U3 Pa3HbIX pa3/iesioB
Kypca (QU3MKH, a TaKKe€ MHTErpalluyd 3HAHUA U3 JAPYIMX MPEIMETOB €CTECTBEHHO-



HAy4yHOrO IMKJA: BBICTpauBaTh JIOTMUECKYIO LIENIOYKY PAacCyXACHHH C ONOpOM Ha
M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUECKUE SBIICHHS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUI1 OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB pabOThI
M3MEPUTENEHBIX PHOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIIECCOB;
MIPUBOIUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOekKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHME IPOIECCOB OKPYKAIOLIEr0 MHpAa, B pa3BUTHE TEXHUKU U
TEXHOJIOTHiA;

aHAJIM3UPOBaTh M  OLEHMBATh IIOCIEACTBUS  OBITOBOM M  IPOM3BOJACTBEHHOM
JESATETbHOCTH YEJIOBEKa, CBS3aHHOM C (U3MYECKMMM TpoIeccaMH, C TO3UIUI
AKOJIOTMYECKOU 0€301acHOCTH, MpEeJCTaBICHUI 0 palMOHAIBHOM
MIPUPOJIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU JOCTHKEHUN HayKd U
TEXHOJIOTUH JUIs JabHEHIIEro pa3BUTHsI YeJI0OBEUECKOro 00IIeCTBa;

MPUMEHSTH pa3IUdHbIe cIOcOObI paboThl ¢ HHPOpMAIe PU3NIECKOTO COACPHKAHUS C
UCTOJb30BAaHUEM  COBPEMEHHBIX MH(OPMAIMOHHBIX  TEXHOJOTMH, TMpH  3TOM
UCMOJb30BaTh  COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTMH  JUId  IIOUCKAa,
nepepaboTKU M TpeAbsBICHUS Y4YeOHOW M HAy4HO-NIOMYJISIPHOM WH(pOpManuy,
CTPYKTYPUPOBAaHUSI W MHTEpPIpETAllMl WH(POPMALUHU, MOJYYEHHOH U3 pazIHYHBIX
HCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydYaeMylo HH(OPMALIUIO U OLICHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCA 3HAHMM, TaK W HAa OCHOBE aHaJN3a
HMCTOYHHKA WH(DOpMAITUH;

IPOSBIATh OPraHU3allMOHHBIE M IO3HABATEJIbHbIE YMEHMSI CaMOCTOSITEIbHOTO
IpUOOPETEHUs] HOBBIX 3HAHUI B IIPOLIECCE BBHIMOIHEHUS IPOEKTHBIX U y4eOHO-
HCCIIEI0BATENIbCKUX padoT;

paboTaTh B TpyImIe C UCIOJIHEHHEM DPA3JIMYHbIX COLHMAIBHBIX POJIEH, MIaHUPOBATH
paboTy Tpymmbl, palMOHAIBHO PpaCHpeleNsTh MACSITeNbHOCTh B HECTAaHIAPTHBIX
CUTYyallUsX, aleKBATHO OLIEHUBATh BKJIAJ KaXKAOT0 U3 YYACTHUKOB I'PYIIILI B peIlICHHE
paccMaTpuBaeMoii IpoOIeMBl;

IPOSBIAT, MOTHBALMIO K Oyaymed mnpodeccCHOHANbHOM — JeSTENbHOCTH IO
CMELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Konn4yectBo 4yacos JIEKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeEM (ungposbie)
Konrpoiasbusie | IIpakTnyecku
n/n NMPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsl

Pazgen 1. HAYUHBII METO/I IO3HAHMS ITIPUPO/IbI

1.1 Hayunblii MeTO/1 TO3HAHUS TPUPOIBI 6
Hroro no pazneny 6
Pasznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10 1
2.3 Cratuka TBEpAOrO TENA 5
24 3aKOHBI COXPAaHEHUS B MEXAHUKE 10 1
Hroro no pazgeny 35

Paszpen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOANHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKHHETUYECKON TEOPUHU 15 1
3.2 Tepmonunamuka. TenaoBbie MaITUHbI 20 1
13 ArperatHbie cocTosiHUS BemecTBa. Da3oBwie 14 |
' TIEPEXO/IbI
Hroro no pazneny 49
Paznen 4. 9JIEKTPOJIUHAMUKA
4.1 DNEeKTPUYECKOE T0JIe 24 1




4.2 IToCTOSIHHBIN 2IEKTPUYECKUNA TOK 24
43 Toku B pa3uyHBIX cpeaax 6
Uroro no pazneny 54
Paznen 5. PU3HUYECKHAN MPAKTUKYM
5.1 PuU3HYECKU IPAKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/1e/ioB U TeM uugpoBbIie
Ne i/ P Konrpoabnsie | IlpakTnyeckue (ugpp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcsl
Paznea 1. JIEKTPOJAUHAMUKA
1.1 DNeKTpOMarHuTHasi UHAYKIUS 13 1
1.2 MaruutHoe noJie 14 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KoyieGaHus 10 1
2.2 DNEeKTPOMarHUTHbIE KOJIEOaHUsI 15 1
)3 MexaHuyecKkue 1 3JeKTPOMarHuTHbIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5
Hroro no pazgeny 5
Pa3znea 4. KBAHTOBAS ®PU3UKA
4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15 1
4.2 ®uszuka aroma 5
43 ®du3uKa aTOMHOTO f]Ipa Y AJIEMEHTAPHBIX 5 1




YACTHI]

Hroro no pazneny

25

Paznea S. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPHU3UKU 12
Hroro no pazgeny 12
Paznen 6. PU3HUYECKHAN TPAKTUKYM
6.1 ®u3nYeCcKUil NPAKTUKYM 16 16
Hroro no pasneny 16
Pa3nea 7. OBOBIIAIOIIEE IIOBTOPEHHUE
Cucremaruzanys 1 00001eHe
71 MIPEIMETHOTO COACPKAHUSI U OTbITA 15
' JeSITeIbHOCTH, IPUOOPETEHHOTO IPU
n3ydeHuu kypca ¢uszuku 10 — 11 xmaccon
Hroro no pazgeny 15
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







INIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®uzuka — pyHIaMeHTalbHas HayKa O
IpUPOIE

HayuHblii MeTOI TO3HAHUS U METOBI
HCCIe0BaHus GU3HUUECKUX SIBICHUI

DKCIEPUMEHT U TEOPHsl B MPOIIECCE
no3HaHus npupoasl. Habmonenue u
IKCIEPUMEHT B (PU3HKE

Crnioco0bl n3mMepeHus: GU3NYECKUX BETMUUH

AGCon0THas U OTHOCUTENbHAS
HOTPEIIHOCTH U3MEPEHUIN PU3NUECKUX
BEIINYUH

MonenupoBanue B ¢pusuke. Posb u mecto
¢u3nku B pOopMHPOBAHUHN COBPEMEHHOMN
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOU
JESTEIBHOCTH JIOACH

Mexaunueckoe asrmkenne. Cucrema
orcuera. OTHOCHUTEILHOCTE MEXAaHUYECKOTO
neukenwus. [Ipsmast u oOpaTHas 3a1a9u
MEXaHUKA

Pannyc-BekTop MaTepualbHON TOYKH, €TO
IIPOEKIMU Ha OCH KoopauHat. Tpaekropusi.




[Tepememienue. Cxopocts. VX mpoekiuu Ha
OCH KOOpJHAT

PaBHOMEpPHOE IPAMOIIMHEWNHOE JBUKEHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
IPSIMOJINHEVHOTO IBUKECHHUS

10

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEN.
Pemenne 3amau

11

HepaBHoMepHoe nBuxeHue. MrooBeHHas
CKOpOCTh. Y ckopenue. [Ipsamonuueitnoe
JABWIKCHUC C TIOCTOAHHBIM YCKOPCHUCM

12

I'paduueckoe onucanue NpsIMOIUHEHHOTO
JIBIDKEHUS! C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOopgHoe majienre. Y CKopeHue
CBOOOIHOTO MaJeHMs. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduxu

14

JIBroxeHue Tesa, OpOIIEHHOro MO YIJIOM K
TOPU30HTY

15

KpusonmHeliHoe aBuxkeHue. J[BHKeHUE 10
OKPYKHOCTH. YTJIOBasi U JIMHEWHAs
ckopocts. [lepnoa u yacrora.
LleHTpOoCTPEMHUTENBHOE U TTOJTHOE
YCKOpEHHUE

16

KonTponbhas padota no teme
"KunemaTtuka"

17

IIepsslit 3axk0oH Hprorona. MHepuuansubie
cucremsl orcuéra. [IpunHimn
OTHOCHUTEIbHOCTH I anmmmes.




HeI/IHepHI/IaJ'IBHBIe CHCTEMBI OTCUETa

Cwuna. PaBHOnelicTBy01ast cuna. Bropoit

18 3akoH Herotona. Macca

19 Bzaumopeiicteue ten. Tpernii 3akoH
HeroTona

20 [IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMEHEeHue 3aKkoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJIEHTHOCTh I'PABUTAIIMOHHON U
MHEPTHOU MacChl

2 Cuna TsKecTH M yCKOpeHue cBoOOIHOTO
najeHus
JIBr>keHne HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BuabI cun

25 TpeHus. J[BUKEHHUE B )KUIKOCTH U rase ¢
Y4ETOM CHJIbI COITPOTUBIICHUS CPEIBI

26 JaBnenue. I'ugpocrarnueckoe JaBiIeHUE.
Cuna Apxumena
AOQCOJIIOTHO TBEPJIOE TEJIO.

27 [TocTtynarenbHOE U BpalaTeaIbHOE
JBIDKEHUE TBEPJOTO Tela

73 MOMEHT CUJIbl OTHOCUTEIIBHO OCH
Bpaienus. [1neqo cubl

29 CrnosxeHue cuil, NPUIOKEHHBIX K TBEPOMY




teny. LleHTp TsxecTH Tena. Y cloBus
paBHOBECHSI TBEPIOTO Tena. Buasl
paBHOBECHUS

30

Pemenue 3amau

31

KonTponbhas padora no teme "JluHamuka.
Cratuka TBeproro rena'

32

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMBbI
MaTCpHAJIbHBIX TOYCK. HeHTp Macc
CUCTEMbI MaTCPHUAJIbHBIX TOYCK. TeopeMa (6]
ABWIKCHUU LICHTPA MAaCC

33

I/IMHy.]'IbC CUJIbl U USMCHCHUC NMITYJIECa
Tena. 3aKoH COXpaHCHHA UMITYJIbCA.
PeaktuBHOE nBHXKEHUE

34

MoMeHT uMITyJIbca MaTepruaIbHON TOUKH.
[IpencraBienue 0 COXpaHEHUM MOMEHTa
HUMITYJIbCa B IICHTPAIBHBIX MOJISAX

35

Pemenue 3amau

36

PaboTta criel Ha MaJIOM M Ha KOHEYHOM
nepemernieHnd. [ papuueckoe
npeacTaBiIeHrue paboThl CHIIBL. MOIIHOCTh
CHITBI

37

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KUHETUUYECKOU SHEPTUU
MaTepuaibHONU TOUKU

38

HOTeHHI/IaJ'II)HBIC N HCIIOTCHIMAJIbHBIC
cunsbl. IloTeHnmansHas OHEpPIusi. BTOpaﬂ
KOCMHYCCKaAsA CKOPOCTb

39

Tpetbs kocmMuueckasi ckopocTb. CBsI3b




pa6OTI>I HCTIOTCHIHUAJIBHBIX CHII C
W3MEHEHHEM MEXaHNYECKOU SHEPIrun
CHCTEMBI Tell. 3aKOH COXpPAaHCHUA
MEXaHUYeCKOM OHCPIrun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

40 VYpaBuenue bepHyinu 115 uaeanbHOU
KUKOCTH

A1 Kontposnbnas pabota no teme "3akoHbI
COXpaHEHUs B MEXaHUKE"
Pa3BuTue npeacraBieHuii 0 npupoie

42 ter1oThl. OcHOBHBIC MoJi0keHuss MKT.
Huddyszus. BpoyHoBCcKOE ABIKEHHE
Crpoenue ra3000pa3HbIX, KUIKUX U

43 TBEPJBIX TeN. XapaKTep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYT (AaTOMOB).

44 KomnnuectBo BemectBa. [TocTostHHAsS
ABoraapo

45 Temnepartypa. TermioBoe paBHOBECHE.
Illxana [enbcust

46 Pemenne 3amau

47 WneanbHblil Ta3. ['a30BbIe 3aKOHBI

43 VYpaBuenne Menneneepa-Kianeipona.
Pemenne 3agau

49 AOcoroTHas TemmiepaTypa. 3aKoH
HanpToHa

50 N3onponeccsl B UACAIBHOM Irase ¢

IMOCTOAHHBIM KOJIHYCCTBOM BC€IICCTBA




51

I'pacdmaeckoe npencraBneHne
M30IPOIIECCOB: M30TEpMa, U30X0pa,
u3zobapa

52

OcHoBHoe ypaBHeHue MKT

53

Penrenue 3anau

54

CBs13b a0COMIOTHOM TEeMIIEPATYPHI
TEPMOJMHAMUYECKON CUCTEMBI CO CpeaHEN
KUHETUYECKOW SHEPTUEH MOCTYNaTeIbHOTO
TEIIOBOI0 ABM)KEHHS €€ YaCTHII

55

0O0001IeHNE U CUCTEMATHU3AIIMS 3HAHUHI T10
teme "OcuoBel MKT"

56

Kontposnbnas padota o Teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckas cuctema. 3ajaHue
BHEIIHUX ycioBul 1 T/ cuctemsl.
Bremnue u BHyTpeHHUE ITapaMeTpBl.
[Tapametpsr T/] cuctemsel kak cpegHue
3HA4YCHMs BEJIMYHH, OIIUCBHIBAIOIIUX €€ HA
MUKPOCKOIINYECKOM YPOBHE

58

Hynesoe Hauano TepMOAMHAMUKH.
Camonpoun3zBomabHas penakcanus T/]
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Monenpb naeanpHOTo ra3a B
TEPMOJUHAMUKE. Y CIIOBUS IPUMEHUMOCTH
3TOI MOJIEIHN

60

VYpaBHenue Menzeneesa-Knanelipona u
BBIPAXCHUE [UIsl BHYTPECHHEH SHEPTUU

61

Bripaxenue 111 BHyTpEHHEN YHEPTUA




OAHOATOMHOI'O HACAJIBbHOI'O I'a3a.
KBa3zucrarnueckne 1 HeCTaTHISCKHE
IMPOLICCChI

62

DnemeHTapHas paboTa B TEpPMOJAMHAMUKE.
Boruncnenue pabotel 1o rpaguky mnpoiecca
Ha pV-auarpamMmme

63

Tennonepenava kak croco0® W3MEHEHUS
BHyTpeHHel 3Heprun T/ cuctemsl 6e3
COBepUIeHHs pabOTHI

64

KonBeknusi, TermIonpoBogHOCTb,
U3IIy4CHHE

65

KonnuectBo temnotel. TemnoémMkocTs Tena.
VY nenbHas U MOJIIpHas TEIIIOEMKOCTH
BEILECTBA. Y Ie/IbHAs TEIUIOTA CrOpaHus
TOIUIMBA

66

Pacuér xonmyecTBa TEIIOTHI IPU
Terionepeaye

67

[Tonsitue 06 aquabaTHOM TMpoOIIECCE.
[1epBbIii 3aKOH TEPMOAMHAMUKI

68

KonnuecTBo TemnoTs! u paboTa Kak Mephbl
WU3MEHEHUs BHyTpeHHel sHeprun T /1
CHUCTEMBI

69

BTopoii 3ak0H TepMOJIMHAMUKY JJIsI
PABHOBCCHBIX U HCPABHOBCCHBIX
npoueccoB. HeobpaTumocTs IpupoIHBIX
IIPOLIECCOB

70

HpI/IHL[I/IHBI ﬂeﬁCTBHH TCIIJIOBBIX MAIIIMH.
KT/




71

Maxkcumansaoe 3HaueHue KITJI. Ilukn
Kapno

72

Pemenne 3agau

73

DKOJIOTHYECKHUE ACIIEKTHI UCIOJIL30BAHUS
TEIUIOBBIX ABUTaTenei. TermioBoe
3arpsi3HEHUE OKPYKAIOILEH Cpebl

74

Pemenue 3amau

75

0O00011eHNe U CUCTEMATH3ALUS 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MarnuHe!"

76

KonTponbhast padbota no teme
"Tepmonunamuka. TemnoBble MalTuHBL"

77

[TapooOpazoBanue u KOHICHCALIHSL.
Hcnapenue u xurenue. Y [enbHas TEIUIOTa
napooOpa3zoBaHus

78

HaceimieHHble 1 HEHACBHIIIICHHBIE MTAPHI.
KauecTBeHHast 3aBUCHMOCTb INIOTHOCTHU U
AaBJICHUSA HACBIIICHHOI'O Mmapa oT
TEMIIEPATYPHI, UX HE3AaBUCUMOCTD OT
00BbEMa HACBIIIEHHOT0 Mapa. 3aBUCUMOCTD
TEMIEPATYPHI KUIIEHUS OT 1aBJICHUS B
KHUIKOCTH

79

BnaxHocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTENbHAS BIAXKHOCTD

80

Pemenue 3amau

81

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe TeJa. AHU30TPOIIHS CBOMCTB
KpHUCTaJIOB




82

[TnaBiaeHue M KpucTau3anus. Y aebHas
terioTa masieHus. CyOmumanus

83

Hedopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayins FOunra. [Ipenen
yapyTux aedopmanuii

84

TeroBoe paclumpeHne KUIKOCTEN U
TBépJII)IX TECII. AHFapMOHI/ISM TCIIJIOBBIX
KoJie0aHUI YacTHI] BEIIECTBA

85

[IpeobpazoBanue 3Heprun B (ha30BbIX
nepexojax

86

YpaBHeHue TEII0BOro OanaHca

87

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHUe. KanmispHsie
sBJICHUS. J{aBJIeHHE 110 UICKPUBIEHHON
IIOBEPXHOCTBIO JKUJAKOCTU. PopMyIia
Jlannaca

&9

O000111eHrEe U CUCTEMATH3AIMs 3SHAHUH 110
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

90

KoHnTposnbHas pabora 1o Teme "ArperarHoie
coctosiHus BenlecTBa. @a3oBblie nepexoabl"”

91

DnexTpusaius Tea U e€ mposBICHUS.
DnekTpuyecKkui 3apsia. /[Ba Buna
ANEKTpUYECKUX 3apaaoB. [IpoBogHuKkH,
JTUDJIEKTPUKU U TOJTYTIPOBOJHUKHU

92

DneMEeHTApHBIN ANEKTPUUYECKUH 3apsil.
3aKOH COXpaHEHHMs IJIEKTPHYECKOTO 3apsiia

93

B3anmoperictere 3apsanoB. Toueunsle




3apssl. 3akoH Kynona

94

Pemenue 3amau

95

Dnektpuueckoe nose. Ero nelicteue Ha
JJIEKTPUUECKUE 3apsAbl

96

Hanpsk€HHOCTB JIEKTPUYECKOTO MOJIA.
[Ipo6uslii 3apsia. JluauM HanpsKEHHOCTU
INEKTPUYECKOTro nosst. OHOpOIHOE
JJIEKTPUYECKOE T10JIe

97

IToTeHIanEHOCTH QJICKTPOCTATUYCCKOI'O
moJist. PasHocTth IIOTCHIIMAJIOB 1
HaITPsSIZKCHUEC

98

[ToTenmanpHast YHEPTUA 3apsiia B
3eKTpocTaTuueckoMm mose. [lorenmman
AJIEKTPOCTATHYECKOTO TOJIS

99

CBs13b HAPSKEHHOCTHU MOJISL U Pa3HOCTH
IOTEHIUAJIOB I JJIEKTPOCTATUYECKOTO
oJIs

100

[IpuHIMIT CynIEepro3UIIMU AIEKTPUUECKUX
oJIEN

101

Pemenue 3agau

102

[Tone Toueunoro 3apsina. [lone paBHOMEpHO
3apsKEHHON cdepsl

103

[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY
mapa. [losie paBHOMEPHO 3apsIKEHHOMN
OCCKOHEYHOM MITOCKOCTH

104

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM IIOJIE.
VYcoBue paBHOBECHS 3apsiOB




I[I/IQJ'IGKTpI/IKI/I U IMOJIYIIPOBOAHUKHU B

105 3NEKTPOCTATUYECKOM T10J1e
Kongencarop. DneKkTpoéMKOCTh

106 KOHJIEHCATOpa. DNEKTPOEMKOCTH TIJIOCKOTO
KOH/IeHCaTopa

107 [TapannenbHOE COEAUHEHHE KOHJEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHHE
KOH/IEHCAaTOPOB

109 OHeprus 3apsKEHHOI0 KOHAEHcaTopa

110

Pemenne 3agau

111

JIBr>keHue 3apsKEHHOM YacTULIbI B
OJHOPOJIHOM 3JIEKTPUUECKOM I0JIe

112

Pemenue 3amau

113

O00011IeHNE U CUCTEMATHU3ALMs 3HAHUH 110
TeMe "DnexkTpudeckoe nose"

114

Konrtponbnas pabora o Teme
"Onexrpuueckoe nomue"

115

Cuia Ttoka. ITocToSIHHEII TOK. Y CIIOBUA
CYILIECTBOBaHMS IOCTOSHHOT'O
AICKTPUICCKOTO TOKA

116

Hcrounuku toka. Hanpsokenne u 5/1C

117

3akoH Oma aJid y4acTKa LeIu.
DNEeKTPUUECKOE COMPOTUBIICHHUE

118

3aBHCHMOCTD CONIPOTUBJICHUA OAHOPOJAHOTO
IMPOBOAHUKA OT €TI0 IJIMHBI U IJIOIIa AN
MONCPeYHOro CCUCHUA

119

Y aenpHOE COIIPOTUBJICHHUC BCIICCTBA.




Pemenne 3agau

[MTociemoBarenbHOE, TApAIICIBLHOE,

120 CMEIIaHHOE COCIMHEHUE MTPOBOTHUKOB !

121 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX 1
neneii. [Ipasuna Kupxroga

122 Pemrenwne 3amau 1

123 PaboTa snexkrpudeckoro Toka. 3aKoH |
Hxoyns —Jlenna

124 Penrenue 3anau 1
MOMHOCTh 3AEKTPUUYECKOTO TOKA.

125 Tenopas MOIIHOCTB, BhIACIIEMAas Ha 1
pe3ucrope

126 Pemenue 3amau 1

127 OJ1C u BHyTpeHHEe CONPOTUBIICHUE 1
HCTOYHHKA TOKA

128 3axoH OMa a1 OJTHOM (3aMKHYTOM) 1
ANEKTPUUYECKON LENH

129 Pemenne 3anau 1

130 MoiHoCTh UCTOYHHKA TOKA 1

131 KopoTtkoe 3aMbIkanue 1

132 Konznencarop B ienu nocTosIHHOrO TOKa 1

133 Penrenue 3anau 1

134 Pentenue 3amau o treme "IlocTOSHHBIN ]
3IEKTPUUYECKUN TOK"

135 Pentenue 3amau mo treme "IlocTOSHHBIN ]

3JIEKTPUYECKUMA TOK"




136

Pentenue 3amau o treme "IlocTOSHHBIN
3JIEKTPUYECKUMA TOK"

137

O06001eHre U cucTeMaTU3aIus 3HaHUH 110
teme "TloCTOSIHHBIN ANeKTpUYECKUu TOK"

138

KonTponbhas pabota no teme
"ITocTOsSHHBIN MIEKTpUYECKUil TOK"

139

OnexTpuueckas MpOBOAUMOCTb PA3INYHBIX
BEUIECTB. DJIEKTPUUECKUM TOK B METAJLIAX.
CBepxnpoBOIUMOCTb

140

DJIEKTPUYECKUI TOK B pacTBOpax U
paciuiaBax 3JeKTponToB. 3akoHbl Dapanes
TUTSL SIIEKTPOIIH3a

141

DneKTpuyecKuil Tok B razax. [1mazma

142

DNEKTPUUECKUN TOK B BaKyyMe.
Baxyymubie mpr0Oopbl

143

DJIEKTPUYECKUHN TOK B MOJYIIPOBOJHUKAX

144

[TomynpoBoAHUKOBBIE TPUOOPEI

145

®u3HYECKU NPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKa U HANIPSHKEHUS B
LENU MOCTOSTHHOTO TOKA IPH MOMOIIU
aHaJIOTOBBIX U HU(POBBIX U3MEPUTEIHHBIX
npubopoB" wiK "3HaAKOMCTBO ¢ IU(PPOBOIA
naboparopueit o usuxe. [Ipumepst
U3MepeHus PU3NUECKUX BEIUYHH IIPU
MOMOIIY KOMITBIOTEPHBIX 1aTYUKOB"

146

PuU3HYECKUN IIPAKTUKYM 110 TEME
"M3yueHne HepaBHOMEPHOTO ABUKEHUS C
LEJBI0 ONPEICJICHUS MTHOBEHHOM




ckopocth"

147

®u3NUECKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IUIOCKOCTH" MIIN
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHU TTPU PaBHOYCKOPEHHOM
NBIDKEHUN"

148

®u3HYECKU IPAKTUKYM I10 TEME
"N3mepeHue ycKopeHHs CBOOOTHOTO
najgenus” win "M3ydeHue qBUKEHUs Tena,
OpOILIEHHOT0 TOPU30HTAILHO"

149

PuU3HYECKUN IIPAKTUKYM 110 TEME
"U3ydyeHue IBH>KEHUS TeJla 10 OKPYKHOCTH
C TIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO" MIIn
"HccnenoBanue 3aBUCUMOCTH MEPUOIA
oOpallleHus: KOHUYECKOro MasiTHUKA OT €ro
napameTpoB"

150

®u3HYECKU NPAKTUKYM 110 TEME
"N3MepeHune paBHOIECHCTBYIOIIEH CUIIbI
pU JBUKEHUH OpyCcKa M0 HaKJIOHHON
miockoctu" i "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBIKEHUS OpycKa
110 HAaKJIOHHOM IUIOCKOCTH Ha 3aJJaHHOE
paccTosiHUE OT €ro Macchl"

151

®u3HYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CHII
YOPYTOCTH, BOSHUKAIOIIMUX B IIPYKUHE U
pe3uHOBOM 00pasiie, ot ux aedopmarun”




win "M3ydeHue IBYKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, ICPEKHHYTOU Yepes
JIErKuit 0JI0K"

152

DU3NYECKUHN TPAKTUKYM I10 TEME
"U3mepenue ko3 uirienTa TpeHus mno
BEJIMUMHE YTJIIOBOTO KO3 PUIeHTa
3aBucuMocTtd Frp(N)" wim "UccnenoBanue
JBUKEHUS OpyCKa M0 HaKJIIOHHON
MJIOCKOCTH € TTEPEMEHHBIM KO3 pHIeHTOM
TpeHus" win "M3ydeHue ABMKEHUS Tpy3a
Ha Bayly ¢ TpeHuem"

153

Pu3nYeCKU IPAKTUKYM 110 TEME
"HccnenoBanue ycaoBUid paBHOBECHS
TBEPJOTrO TeJIa, UMEIOIIET0 OCh BpaneHus"
i "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3ydenue
YCTOMUYMBOCTU TBEPAOTO TeJIa, UMEIOIIETO
IJIOIIA b OMOpPHI"

154

Pu3nYeCKU IPAKTUKYM 110 TEME
"M3Mepenune uMitysbca Tesia mno
TOPMO3HOMY ITyTH" 1y "M3Mepenue cuibl
TATH, CKOPOCTU MOJIENIU DJIEKTPOMOOIIIA U
MOITHOCTHU cuJibl TSATH" K "CpaBHEHUE
M3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunel" win "HccienoBanue coxpaHeHUst
HMITyJIbCa MPU YIPYTOM B3aUMOJEHCTBUU"
i "M3Mepenne KHHETUYECKON YHEPTUN
TENa 10 TOPMO3HOMY ITyTH"

155

Ou3nYecKuil MPakTUKyM IO TEME




"H3y4eHne n30TepMUYECKOTO Mpoliecca
(pekoMeH0BaHO UCTOIb30BaHUE
udpoBoit nadoparopun)" unu "NsyueHue
M30XO0pHOTO npouecca” unu "N3yuenue
u3o0apHoro npouecca” uian "lIpoBepka
ypaBHEHUS COCTOSIHUS"

156

®u3HYECKU NPAKTUKYM I10 TEME
"M3Mepenue yneabHOM TeTIOEMKOCTU" UiTn
"HccnenoBanue npoiecca OCTbIBaHUSA
Benrectsa" uinn "Mccnenosanue
aguabatHoro mporecca” nwiu "M3ydeHue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYpPbl KUIICHUS
JKUIKocTen"

157

Ou3nyecKuil MPakTUKyM IO TEME
"N3y4yeHne 3aKOHOMEPHOCTE UCTTapEHUS
xuakocter" wiun "M3mepenue yaenbHOU
TEIUIOTHI TUIaBJeHus Jibaa" unu "M3ydenue
CBOMCTB HACBIIICHHBIX TApOB" MU
"N3mepenune abCcomOTHON BIAKHOCTH
BO3]lyXa U OIIEHKA MacChl apOB B
nomenieHun". M3amepenne kospdunnenta
MOBEPXHOCTHOTO HATSKEHUS

158

DuU3nYECKU IPAKTUKYM I10 TEME
"HaGmronenue npeBpalieHus SHEpruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHUI0
n3y4yeHus ceeroauona’ win "M3ydenue
MPOTEKaHUs TOKA B LIETH, COIepKAIICH
KoHJeHcaTop' wiu "Pacnpenenenue




Pa3HOCTH MOTCHITHAIOB (HAIIPSKEHUS ) TIPH
MOCJIE0BATEILHOM COEAUHEHNN
KOHJIEHCAaTOpOB"

159

DU3NYECKUHN TPAKTUKYM I10 TEME
"HccnenoBanue CMEIAaHHOTO COSUHEHNUS
pe3uctopoB" wiu "M3MepeHnue yeabHOoro
CONPOTHUBIICHUS ITPOBOIHUKOB" HITN
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIpPsOKEHUS U1 JJaMITbl HAaKaJuBaHUA'"

160

®u3HYECKUN NPAKTUKYM 110 TEME
"HaGmronenue anekTponusa’ wim
"N3mepeHnue 3apsiia OJHOBAJIEHTHOTO HOHA"
min "UcciaenoBanue 3aBUCUMOCTU
COTIPOTHUBIICHHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJIBT-
aMIIEpHOM XapaKTEPUCTUKHU auoaa"

161

PesepubIil ypok. O60011eHIE U
CUCTEeMaTH3alMs 3HAaHU 10 TeMe
"KunemaTtuka"

162

PesepBHeIil ypok. O600ICHHE 1
CHCTEMaTH3allKs 3HAHHUH 110 TEME
"lunamuka"

163

PesepBHelit ypok. O6001IeHNE U
cucrteMarusalys 3HaHui mo teme "CraTuka
TBepaoro Tena"

164

PezepBHblit ypok. O0001IEHNE U
cHUCTeEMAaTH3allis 3HAHUI 1o TeMe ""3aKOHBI
COXpaHEHHUs B MeXaHuke"




165

PesepHbIii ypok. O6001ICHHE T
cucreMaru3anus 3HaHui no teme "OCHOBBI
MOJICKYJISIPHOKUHETUYECKOH Teopun”

166

PesepHbIii ypok. O6001IeHNE 1
cHCTEMAaTHU3alUs 3HAHUH 110 TEME
"Tepmoaunamuka. TernoBbie MaruHb!"

167

PesepBubIil ypok. O600meHIE 1
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ArperatHble COCTOSIHHSI BEIIECTBA.
®dazoBbie Iepexoan"

168

PesepBHelil ypok. O6o0IeHHE U
cucreMartu3anuvda 3HAHUHU II0 TEME
"JnexkTpuueckoe mnoie"

169

PesepBHrlit ypok. O6001IeHNE U
CUCTEMAaTH3alMsl 3HAHUM 110 TeMe
"ITocTOSHHBIN IEKTpUYECKUI TOK"

170

PesepHbIii ypok. O6001IeHHE T
cucTeMaTH3anus 3HaHui mo teme "Toku B
pa3nuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16




11 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTtpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHBbIE
nudposbIe
oOpa3oBaTe/ibHbIE

pecypcbl

B3aHMOH€ﬁCTBHC IIOCTOSSHHBIX MAariHuToB U
MIPOBOJAHUKOB C TOKOM. MarHuTHOE MoJe.
I'mnore3a Amrmepa

Bekrop marauTHON nHAYKUMuU. IIpuHimn
CYINEPITO3UIIMM MAarHUTHBIX ToJeH. JInnun
MarHUTHOW MHIYKIIMH

MarauTtHoe 1moJje MPOBOJHUKA C TOKOM.
OmnbIT OpcTena

Cuna Amnepa, e€ HanpaBJIeHUE U MOYJIb

Pemenue 3amau

ITpumenenune 3akoHa Ammepa.
DJeKTpOU3MEpHUTEIbHbIE TPUOOPHI

Cuna JlopeHnia, e€ HanpaBJI€HUE U MOTYJIb.
JIBr>keHue 3apsKEHHOM YaCTHULIBI B
OJIHOPOJIHOM MarHUTHOM I10JI€

Pemenue 3amau

Pa6oTa cuiel Jlopenia

Pemenue 3amau

11

MaruuTtHoe 110J1€ B BEILIECTBE.
deppoMarHeTUKy, napa- U AMaMarHeTUKU

12

OcHOBHBIE CBOWCTBA (peppOMarHETHKOB.




[Tpumenenue heppoMarHeTUKOB

13 Pemienne 3agau 1o Teme "MarautHoe moie"

14 KonTponbHas pabota no teme "MarautHoe
rnoje"

15 SIBneHne AIeKTPOMAarHuTHON MHAYKITUH.
[ToTok BeKTOpa MAarHUTHON MHAYKIIUU

16 OJ1C unayKIMHU

17 3aKoH JIEKTPOMArHUTHON UHIYKIIUU
®dapanes

18 Buxpesoe anexrpudeckoe noiue. Toku dyko

19 OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOJTHUKAX

20 Penrenue 3amau

21 ITpaBuio Jlenua

2 NunyktuBHOCTH. KaTyika MHIYKTUBHOCTH
B IICITH IIOCTOSHHOI'O TOKA

” SBnenue camounaykiuu. J/C
CaMOUHIYKITUN

24 DHeprusi MarHuTHOTO MOJIsl KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE I0JIe

25 Pemenune 3amau

2% O0001IeHre ¥ cucTeMaTH3aIys 3HaHUH 110
TeMme "DNeKTpoauHaMuKa"

7 KonTponbhas pabota no teme
"JyeKTpOMarHuTHas MHIYKIus"

)3 KonebarenbHas cucrema. CBOOOIHEBIC

kosieOanus. ['apMoHudeckue konebanus




Knnematnueckoe u JUHaAMHUYCCKOC

29 ONMCaHue KOJIeOaTeIbHbBIX JBUKEHHUN
DHepreTudeckoe onrcanue. BeBo

30 JTUHAMHYECKOTO OMHUCAaHUsI TAPMOHHYECKUX
KOJICOAHUH M3 MX DHEPTETHIECKOTO 1
KHUHEMaTU4YeCKOTO OMHCAHUS

31 Awmrutyaa u $asza konedaHui
[lepuon u gactota konebanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJICOaHUM

32 MaTeMaTU4ecKoro MastHuka. llepuon
CBOOOJIHBIX KOJI€OaHHUH MPY>KUHHOTO
MasiTHUKa

1 3aryxaromue konebanus. BeiHyX1eHHBIC
kosnebanus. Pezonanc

34 ABTOKOIICOaHUS

35 Penrenue 3amau

16 Ypok-koHpepeHius "MexaHndecKue
KoJIe0aHUs B MY3bIKAJIbHBIX HHCTPYMEHTaX "

17 KonTponbhas pabota no teme
"Mexanudeckue koiaeoaHus"

13 DNeKTpOMarHuTHbIE KOJIeOaHusI.
KoneGaTenbHbIil KOHTYp
®opmyrna Tomcona. CBsi3b aMILTATY ABI

39 3apsiia KOHJIEHCATOpa C aMILIUTYOW CHJIbI
TOKa B KOJIEOATEIbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUU B UI€ATLHOM

KOJIe0aTeIIbHOM KOHTYPC




3aTYX8.IOH_II/Ie QJICKTPOMAroiuTHLIC

41 KojebaHus. BeiHyK1eHHbIE
3JIEKTPOMAarHUTHbIE KOJeOaHUs

42 ITepemennsbIit TOK. Pe3auctop n KoHAEHCATOP
B LIENIM IEPEMEHHOT0 TOKa

43 Karyiika HHIyKTUBHOCTH B LIENU
MIEPEMEHHOT0 TOKa

44 3akoH OMa 1151 JIEKTPUYECKON LIenu
IIEPEMEHHOT0 TOKa
MoI1HoCTh NEePEMEHHOr0 TOKA.

45 AMIIIUTYJHOE U IEHCTBYIOIIEE 3HAUEHUE
CHJIBI TOKA U HANPSDKEHUS

46 Pe3oHaHc B anekTpruecKoi 1enu

47 Penrenue 3anau
WneanbHblif TpanchopmaTop.

48 [Tpou3BOJCTBO, epeava u noTpedIcHne
AIIEKTPUUYECKONW SHEPTUU
DKOJIOTMYeCKHe PUCKU IIPU IPOU3BOJICTBE

49 2JIeKTpo3Heprun. KynbTypa ncnosib3oBaHus
JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HU

50 Penrenue 3amau

51 Pemenne 3anau

5 KoHnTtponbHas pabora 1o Teme
"J7eKTpOMarHuTHbIE KojebaHus"

53 MexaHn4eCcKHUe BOJIHbI. XapaKTEPUCTUKHU

MEXaHUYCCKUX BOJIH

54

CBoiicTBa MEXaHNYECKHUX BOJIH




55 3ByK. XapaKTEpUCTUKH 3BYKa

56 Wndpa3Byk u yapTpas3syk. lllymosoe
3arpsi3HEHUE OKPYIKaIOLLEH Cpeibl

57 Pewenne 3anau

53 DJIEKTPOMAarHuTHbBIE BOJIHBI. 3myueHue
ANEKTPOMArHUTHBIX BOJIH

59 DHeprus MeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
[IIkana 3MeKTPOMarHUTHBIX BOJH.

60 [IpuMeHeHne JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpyHLMIIBI paAUOCBA3HU U TEIEBUICHNUS.

61 Paguonoxanus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYIKAIOIEN Cpebl

2 KoHnTtponbHas padpra o teme "Konebanus
Y BOJIHBI"

63 Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHEeHHsI CBETa

64 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
NPSIMOJIMHEMHOT O PaclpoCTPaHEHUsI CBETa

65 Ortpaxxenue ceta. [lockoe 3epkao.
Cdepuueckoe 3epkaiio
[Tpenomnenue cBeTa. AOCOTIOTHBINA U
OTHOCHUTEJIbHBIN 110Ka3aTelb MPEIOMIICHHUSL.

66 [TotHOE BHYTpEHHEE OTpAKEHHUE.

IIpenenbHbIN Yo MOJHOTO BHYTPEHHETO
OTPaKECHHUS




Pemenue 3amau Ha MMPUMCHCHHUC 3aKOHOB

67 OTpaXKeHUS U TIPETIOMJIICHUS CBETa

68 Xon stydeit B npusMe. Jlucrnepeust cBeTa.
CnoxHbIl coctaB Oenoro ceera. IL[Ber

69 JInn3bl. @OKYCHOE pacCTOSIHUE U
ONTHUYECKAs CUJIA JIMH3BI

70 [Toctpoenue n300paXkeHU B JIMH3AX U X
CUCTEeMax. Y BEJIMYECHUE JINH3BI
Pemenue 3a1auy Ha nocTpoeHue

71 M300paXKeHH, MOTy4aeMbIX C TTIOMOIIBIO
JIVH3

72 I'na3 kak ontuyeckas cucreMa

7 Pemenue 3anau. [Ipeaensl mpUMEHUMOCTH
reOMETPUYECKON ONTUKHU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 WNurtepdepenius ceeta

77 KorepeHTHble HICTOYHUKH. Y CJIOBHS
HAOIOIEHUS] MAKCUMYMOB U MUHIMYMOB

78 Pemienue 3anau

79 [Ipumenenue naTephepeHIIun

80 Judpakmus cBeTa

21 JudpaxiuonHas pemeéTka. Y cioBue
HaOJII0/IEHUS TJIaBHBIX MAaKCUMYMOB

82 Pemenne 3anau




HOHepe‘IHOCTB CBCTOBBIX BOJIH.

83 1
[Tonsipuzanusa cBera

84 Pentenue 3amau 1

85 CBeToBbI€ SIBIIEHUS B IPUPOJIE 1

26 O0001eHne 1 cUCTEMaTU3ALNs 3HAHUI 110 i
teme "Ontuka"

87 KonrponbHas pabora no reme «OnTuka» 1
['panHu1lbl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJAMHAMUKU U 1
NPUHIUIT OTHOCUTEILHOCTH

29 IlocTynatel cieMaJIbHONU TEOPUU 1
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAL.
[IpeobpazoBanus Jlopenia. Ycinosue

90 MPUYUHHOCTH. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U
COKpaIlleHUE JIJTUHBI

01 DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOM |
YaCTHULbI

9 CBs13b MacChI ¢ SHEPTUEH U UMITYJILCOM |
PENATUBUCTCKON YaCTUIIBI. DHEPTHUSI TIOKOS

93 PaBHOBECHOE TEIIIOBOE U3TyYEHUE 1

94 3akoH cmenieHus: Buna 1

95 I'mnore3a M. [Inanka o kBanTax. @OTOHBI 1

96 DHeprust 1 UMITyJIbC (OTOHA 1

97 ®oroaddext. OnbiTel A. I'. CTonerosa. |

3akonHsI pororddexra




VYpaBuenue DitHmTeHa 1151 hoTodddekra.

78 "Kpacnas rpanuna" ¢porospdexra

99 Jasnenue cBeta. OnbiTel [1. H. JIeOenena

100 BoHOBEIE CBOMCTBA YaCTHIL
Bousnbl ne bpoiins. [lnuHa BOaHEI A€

101 Bpoiinst 1 pazmepbl 001aCTH JIOKATA3AITUN
JBHKYIIEICS YaCTHULIBI

102 KopmyckynsipHO-BOJIHOBOM Iyanu3m

103 Judpakius 31eKTpOHOB Ha KpUCTAIUIAX
Crneuunduka usmepeHuit B MUKpPOMHUPE.

104 CoOTHOILIIEHHS HEOTTPEAEIEHHOCTEN
['eitzenGepra

105 Pemenue rpadudeckux 3agau

106 Pemenne pacu€THbIX 33124
KonTtponbHas pabota o temam: "OCHOBBI

107 CTO", "KopryckynsipHO-BOJTHOBO#
Tyanusm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOSHHUS aTOMa.
[Tnanerapnas monens atoma Pesepdopna

109 [Toctynatel bopa

110 Buasl ciektpoB. CriekTp ypOBHEH 3HEpruun
aToma BOJIOpoOJia

11 CrnOHTaHHOE W BBIHYKJIEHHOE U3TyUYCHHE
cBeTa

112 Jlazep

113 Hyxnonnas monens siapa I'eitzenOepra-

HBanenko. 3ap;m 1 MaCCOBOC YHUCJIO AApa.




HN3oTomnsl. PannnoakTHBHOCTE

114

3aKkOH paJroaKTUBHOIrO pacnana. CBoicTBa
MOHU3HPYIOLIETO U3TydYeHus. Binusnue
PaIMOAKTUBHOCTH Ha )KUBBIC OPTaHU3MBI.
Jo3umerpus

115

DHeprusi CBA3U HYKJIOHOB B sijipe. SnepHbie
cuibl. Jledekt maccol siapa. SAnepHbie
peakiuu. Snepusie peaktopsl. [IpoGiaemsr
YIPABISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKUE aCTIEKTHI Pa3BUTHUS SICPHOM
SHEPIreTHKU

116

MeTo/1bl perucTpalnuy U UCCIeI0BAHUS
3JIEMEHTapHbIX YacTull. OyHJaMEHTaJIbHbIE
B3aUMOJICUCTBUA. bapruOHBI, ME30HBI
nentoHsl. [IpencraBinenue o CtannapTHON
Mozenu. KBapk-rimrooHHas MoJenb aIpOHOB

117

KonTponbHas pabota no teme "dusmnka
aToMa M aTOMHOTO sipa"

118

®usuka 3a npegenamu CTaHIapTHOU
Mozenu. TeMHast maTepust U TEMHas
sHeprus. EnuHcTBO (hr3nueckoit KapTUHBI
MUpa. JTanbl pa3BUTUSL ACTPOHOMHUMU.
3HaueHHe aCTPOHOMUH

119

[TpuMeHUMOCTB 3aKOHOB (DPU3HUKH JJIS
00BSICHEHUS TIPUPOJIBI KOCMUYECKUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKUX
HCCIICIOBaHUI

120

COBpCMCHHHe OIITHYCCKHUE TCICCKOIIBI,




paIuoTeNnecKonbl, BHEaTMOChepHast
ACTPOHOMHS

Bupn 3Bé31H0T0 HeOa. Co3Be3nus, spKue

121 3BE3/1bI, IJTAHETHI, UX BUAUMOE JIBUKECHUE
Conneunas cucrema. Connue. CoHevHast

122 akTUBHOCTB. MlcTounuk sHeprun CosHia u
3BE3]1
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.

123 Jnarpamma "cnieKTpajabHBIN Kilacc —
CBETUMOCTB"

124 3Be3/1bI ITIABHOM MOCIIE10BATEIbHOCTH
BuyTtpennee crpoenue 38€31. CoBpeMEHHbIE

125 IPEJICTaBICHUS O POUCXOKICHUH U
sBotouny CoJiHIA U 3BE3/. DTallbl )KU3HU
3BE3]1

126 Muteunsiii [1yte — Hama [Manaktuka. Tumnbl
raylakTuK. YEpHbIe BIPHI B SAApax ralakTHK
Bcenennas. Pacipenue Beenennoit. 3akon

127 Xa66ma. Teopust bonbioro B3pbIBa.
PennkroBoe n3nyyenue

128 Macmrabnas cTpykrypa Beenennoii.
MeraraakTuka

129 Hepeménnsie mpodaemMbl aCTpOHOMUHU

130 Pu3NYECKU IPAKTUKYM 110 TEME

"HccneqoBanne MarHUTHOTO ITOJIS
MMOCTOSIHHBIX MAarHUTOB' MJIN
"HccneqoBaHue CBOMCTB
deppomarneTnkoB" nian "HccnenoBanue




JIEHCTBHSI ITOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3NYEeCKU IPAKTUKYM 110 TEME
"Usmepenne cuibsl Amnepa" wim "M3yuenue
131 3aBHCUMOCTH CHUJIbI AMIIepa OT CHUJIbI TOKa"
unu "OnpeneneHre MarHuTHON MHYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanne SBICHUS

132 AJIEKTPOMArHUTHOW MHAYKIMH" WIN
"OnpeneneHne HHIYKIIMA BUXPEBOTO
MarHuTHOTO MoJs"

Pu3NYECKU IPAKTUKYM 110 TEME
133 "UccnenoBanue sSBICHUS CAaMOWHTyKIIUN"
i "COopKa MOJIENN SJEKTPOMAarHUTHOTO

reseparopa"

Pu3NYECKU IPAKTUKYM 110 TEME
134 "N3mepenue nmepuoia CBOOOTHBIX

KOJICOaHWI HUTSIHOTO U MPYKUHHOTO
MAasITHUKOB"

Pu3nUeCKU IPAKTUKYM 110 TEME
135 "IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM
MasiTHUKE"

dusnueckuil NpakTUKYM 10 TeMe
"HccnenoBaHue NEPEMEHHOIO TOKA YEPE3
136 HOCJIEI0BATENBHO COeIMHEHHDIE
KOH/IEHCATOp, KaTyIIKy U pe3ucTop’ uin

"HCCJ’IGI{OBaHI/Ie pa6OTBI HCTOYHHUKOB CBE€Ta

B LIENIM IEPEMEHHOIO TOKA"




137

Ou3nyecKkuil MpakTUKyM IO TEME
"N3y4yeHue napamMeTpoB 3ByKOBOM BOJIHBI"

138

Pu3NYEeCKU IPAKTUKYM 110 TEME
"M3Mepenne nokazaTesns NpeaoMIIeHUs
crexna" win "llonyuenune usobpakeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JINH3bI"

139

Pu3HYEeCKU IPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH (POKYCHOTO
PacCcTOSTHUS OT BeIIecTBa (Ha MpuMepe
uakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUSI paCCEUBAIOIINX
uH3"

140

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmonenue audpakuun, uHTephEepeHIINN
U nojsipu3anuu ceera'

141

PuU3NUECKUN PAKTUKYM I10 TEME
"OnpeneneHyre UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTull (1o (otorpadusim
TPEKOB 3apsKEHHBIX YaCTUL B MAaTHUTHOM
mose)"

142

Pu3nUeCKU IPAKTUKYM 110 TEME
"N3mepenue noctosgHHol [lnanka Ha
OCHOBe HcciezioBaHus Gporoddpdexra” wim
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaNpshKeHus"

143

Du3nyecKuil MPakKTUKYM I10 TEME
"UccnenoBanue cuekTpa pa3peskeHHOro
aTOMapHOI0 BOAOPOJa U U3MEPEHUE
noctosiHHoM Pundepra"




144

du3nYecKuit MPaKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
MCIIONIb30BaHUEM J103UMeETpa" WK
"N3yueHue moryiomnieHus: 6era-4yacTuil
amoMuHueM"

145

DuU3NYECKU MPAKTUKYM 110 TEME
"HabmroneHus 38€34H010 Heba
HEBOOPYXKEHHBIM IJ1a30M C UCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPHUIIOKEHUM 15
ompezeNeHus MOJ0KEeHUST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaylapus u sipKue
3B8E31b61" win "HaOmroneHus B TeJIECKOI
JlyHsl, TU1aHET, TYMAHHOCTEHN U 3BE3AHBIX
CKOIUIeHUI"

146

O0001eHNEe U CUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢pu3uku 1 acTpoHOMHH B
SKOHOMMYECKOM, TEXHOJIOTMYECKOH,
COLIMAJIBHOM U 3THYECKOl chepax
JEATEIIBHOCTH YEJIOBEKA

147

O0001eHNe U CUCTEMAaTH3AIINS 3HAHUIA.
Posnb 1 MecTo GU3HUKHN 1 aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOUW KapTUHE MUpa

148

O06001eHre U cUCTEMATU3AIIUS 3HAHUM.
Ponb ¢usnueckoii Teopun B GOpMHUPOBAHUN
IPEJICTaBICHUN O PU3NUECKON KapTHHE
MUpa, MECTO (PU3MUECKON KapTUHBI MHUpa B
00IIeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUIN O IPUPOJIE




O00011IeHNE U CUCTEMATU3ALMS 3HAHUI 1O

149 teMe "KunemaTtuka"

150 O0001Ienre ¥ cucTeMaTH3aIys 3HaHUH 110
teMe "KunemaTtuka"

151 O0001Ienre ¥ cucTeMaTH3aIys 3HaHUH 110
teme "Jlunamuka"

152 O0o001IcHNEe U CHCTEMAaTHU3alKsl 3HAHUH 110
teme "Craruka TBepaoro tena"

153 O0o001IcHNEe U CHCTEMAaTHU3alKs 3HAHUH 110
TeMme "3aKOHBbI COXpaHECHHS B MEXaHUKE"
O0001eHne 1 cUCTEMaTU3ALINS 3HAHUI 110

154 Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
teopun"

O0001Ienre ¥ cucTeMaTH3aIys 3HaHUH 110

155 teme "Tepmonunamuka. TenaoBbie
MalnHb"

O0o001IeHrEe U CHCTEMATH3aLUs 3HAHUH 110

156 Teme "ArperaTHble COCTOSIHUSI BEIIECTBA.
®dazoBble Iepexos"

157 O06o001IcHNEe U CHCTEMAaTHU3allis 3HAHUH 110
TeMe "DnekTpuyeckoe nose"

158 O06o001IcHNEe U CHCTEMAaTH3allHs 3HAHUH 110
teMe "l1oCTOsAHHBIN NeKTpUIecKuii TOK"

159 O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teMe "TOKHM B pa3innuHbIX cpenax”

160 O0001eHre 1 cUcTEMaTU3ALNS 3HAHUI 110

teme "MarautHoe moJe"




161

PesepHbIii ypok. O6001ICHHE T
cUCTEMAaTU3alMs 3HAaHUH 110 TEME
"JreKTpOMarHuTHas MHAyKIus"

162

PesepHbIif ypok. O6001IeHNE U
CUCTEMATHU3AaINA 3HAHUH 110 TEME
"Mexanndeckue Kouedanus"

163

PesepHbIii ypok. O60011eHHE
cucreMatTu3sanuvda 3HAHUH 110 TEME

1

"DJIeKTpOMarHuTHbIC KOJIeOaHus'

164

Pesepaublil ypok. O60011eHIE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeEMe
"MexaHn4YecKue 1 3JeKTPOMarHuTHbIE
BOJIHBI"

165

PesepBHelit ypok. O6o01eHue 1
cucTeMarusaysa 3HaHui mo teme "Onruka"

166

PesepBHelit ypok. O6o01eHue 1
cucTeMaTtus3anuys 3HaHui 1o teMe "OCHOBEI
cTo"

167

PesepHbIii ypok. O6001ICHHE 1
cucTeMaTH3alys 3HaHUH 110 Teme
"KopmyckyinsipHO-BOTHOBOU Jyain3m"

168

PesepHbIii ypok. O6001IeHNE H
crcTeMaTu3als 3Hauui 1mo reme "dusnka
aToma"

169

PesepHbIii ypok. O6001IeHHE
cucTeMaru3alys 3HaHui 1o teme "du3uka
ATOMHOTO SIApa U 3JIEMEHTAPHBIX YacTull"

170

Pesepubliil ypok. O600111eHIE U




cUCTEeMaTH3aIlMs 3HAHUH 110 TEME
"SneMeHThl acTpou3nku"

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

170

16







YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTHI 17151 VYEHUKA

- ®uzuka 10 / I'.S.Mskumes, b.b.byxosues, H.H.Cotckuii. ba3oBblit 1 mpopuibHbIi
ypoBHU. M:, IIpocBenieHue

- ®uzuka 11 / I'.S.Mskumes, b.b.byxosues, B.M.Uapyrun. bazoBsiii 1 mpouiIbHbIH 1
npopUILHBINR

ypoBHU. M:, IIpocBemienue

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

- Mapown E.H., I'oponeuxwuii JI.H., Mapon B.E., Mapon B.E. 3akoHsl, popMyIIbI, aITOPUTMBI
penrenus 3agaq — M.: Ilpoda, 2008.

- Kabapaun. O.®., Oprnos. B.A., 3uns6epman. A.P. 3amgaun o ¢pusnke —

M.: JIpoha,2004r

- Makaposa B.A. u ap. Omiinunuk EI'D. ®uszuka. Pemenne cinoxubix 3agau — OUIN — M.

WNurennexr — Lentp, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
-htthttp://fcior.edu.ru/
- http://fcior.edu.ru/

- http://lecta.rosuchebnik.ru/
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