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MNOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpamma no pycckomy si3bIKy (YTiIyOJeHHBIH YpPOBEHB) Ha YPOBHE CPEIHETO
o0miero 0o0pa3oBaHMsA COCTaBJIieHA Ha OCHOBE IOJIOKEHMHA M TpeOOBaHUHM K pe3yiabTaTaMm
OCBOCHMS Ha YPOBHE CpelHel o0pa3oBaTeNbHON mporpammsl, npenctasieHHbx B @T'OC COO,
®OIT COO, c yuérom Konnenuuum mnpenopaBanusi yuyebnoro npeamera «®dusukay, Paboueit
IPOTrpaMMbl BOCIIUTAHUSL.

N3yuenne kypca ¢(u3uku yriyOnEHHOTO YypOBHS MO3BOJSET pealu30BaTh 3aJadu
npoeCCHOHATBHON OPHEHTAIMM, HAlpaBI€HO Ha CO3/IaHUE YCJIOBHM Ul MPOSBIEHHS CBOUX
UHTEJUIEKTYaJbHBIX M  TBOPYECKMX CIOCOOHOCTEM KaXIbIM OOy4yaromIMMCs, KOTOpbIE
HEOOXOAUMBI JJIi  TPOJNOJDKEHHsT OOpa3oBaHHMs B OpraHM3alusAX Mpo(hecCHOHATHHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUYECKUM U MHKCHEPHBIM CIICIUATIEHOCTSIM.

@dusnka Kak Hayka O HamOojee OOHIMX 3aKOHaX NPUPOIBI, BBICTYHAss B KadyecTBE
y4yeOHOTrO TpeAMeTa B IIKOJE, BHOCHT CYHIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHUH 00
okpyxkartmiem wmupe. LlIkompHBIA Kypc (GU3HMKH — CHUCTEMOOOPA3YIOMUN ISl €CTECTBEHHO-
HaY4HbIX Y4EOHBIX MPEIMETOB, IOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U
SBJICHUM, W3y4aeMbIX XUMHEH, Ouosiorueit, ¢Gusuveckol reorpadueli U acTpOHOMHEH.
Mcnonb3oBaHue U akTUBHOE NPUMEHEHUE (QU3NYECKUX 3HAHUM ONpeNesInIo XapakTep U OypHoe
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHHA B cepe IHEPreTHUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA,
MIOJIyYEHHUsI HOBBIX MAaTEPUAJIOB C 3a/laHHBIMU CBOWCTBaMHU. M3yueHune pU3MKH BHOCUT OCHOBHOM
BKJIag B (OPMHPOBAaHHME ECTECTBEHHO-HAyYyHOW KapTWHBI MHpa OO0ydYaromerocs, B
(dopMHupoBaHHE YMEHUIH NPUMEHATh HAYYHBIA METOJ] MO3HAHHUS IIPH BBHIIIOJHEHUN UMHU y4eOHBIX
HICCIIENOBAaHUMN.

B ocHOBY kypca pu3uku Ha ypoBHE CpeHETO OOIIEro 00pa3oBaHus MOJIOKEH PSJ UJICH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUSI.

Nnaes nenocrHocTH. B cOOTBETCTBUU C HEH KypC SIBIISI€TCS IOTMUECKH 3aBEPLUIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (U3MKHU, BKIKOYAET KaK BOIPOCH! KJIACCHUYECKOH, Tak U
COBPEMEHHOM (DU3UKH.

Hnes renepanm3zaumm. B cooTBercTBHM ¢ Heill MaTepuan Kypca (U3MKH OObEIUMHEH
BOKpPYT (usmueckux teopuil. Benymmm B kypce siBisiercss (GOpMUPOBAHHE IMPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEUIECTBE U MOJIE.

HNpes  rymanurapmsanmu. EE  peanmsauus  mpeanosaraeT  UCHOJIb30BaHHE
FYMaHUTApHOTO NOTEHIMana (PU3MUECKOW HAyKH, OCMBICICHHME CBA3M pPa3BUTHS (QU3UKU C
pa3BUTHEM OOLIECTBA, a TAKXKE C MHUPOBO33PEHUYECKMMH, HPABCTBEHHBIMHM U IKOJOTHUYECKUMHU
npoOeMamu.

Hnes mnpuxknagHoii HampasjeHHocTH. Kypc ¢usuku  yrmyOnéHHOro  ypoBHS
IpeIoiaracT 3HaKOMCTBO € IIUPOKUM KPYrOM TEXHMUECKHUX U TEXHOJIOTMYECKUX MPHIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. [Ipu 3TOM paccMarpuBarOTCA Ha YpOBHE OOLIMX MpeICTaBICHHUMA
Y COBPEMEHHBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTUH.

Npes sxosoru3anmm peaau3yercs MOCPEICTBOM BBEJIEHHS AJIEMEHTOB COJEpIKAHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM IpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKXKe 00CyxkAeHus Npo0ieM pallOHaIbHOTO PUPOIONIOIb30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

OcBoeHnne conepkaHusl MPOrpaMMBbl MO (PU3MKE MOCTPOCHO HAa MPUHIUMAX CHCTEMHO-
NeSITeIbHOCTHOTO moaxona. s ¢us3ukm peanuzamust 3THX NPUHLUIOB Oa3upyercs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO HKCIEPUMEHTa KakK IOCTOSHHO JeiCTBYIOIIEro (Qaxropa
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yuebHoro mpouecca. [nsg yrayOGn€HHOro YpoBHST — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YYEHHUYECKOTO0 3KCIIEPUMEHTa, BKJIIOYAIONIETO0 (PPOHTANbHbIE YYEHHYECKHE OIBITHl IPH
U3y4eHHUH HOBOTO MarepHaia, JiaboparopHble paboThl W paboThl MpakTHKyMma. Peanmmzarun
(¢U3MUECKOro MpaKTUKyMa — 3TO HMHTErpamus padoT NMpakTHKyMa B CHUCTEMY J1aOOpaTOPHBIX
paboT, KOTOpBIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). Ilpu 3Tom moja paboramu
MpPaKTUKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HCCIEOBaHUE, KOTOPOE MPOBOAUTCS IO
PYKOBOJCTBY CBEPHYTOTO, 0000IIEHHOTO BUIa 0€3 MOIaroBOi HHCTPYKITUH.

B nporpamme no ¢usuke cucreMa y4eHHYECKOTO IKCIIEPUMEHTA, JTA00PaTOPHBIX paboT u
MpaKTUKyMa MpeJCTaBlIeHa eIUHBIM MepeuHeM. BriOop TeMaTHKu JUIsl STUX BUJOB YYEHUYECKHX
NPaKTUYECKUX PAa0OT OCYLIECTBISETCS YYaCTHHUKAMH O0Opa3oBaTEIbHOIO Ipolecca MUCXONs U3
0COOEHHOCTEH TOYpOYHOTrO IIJIAHWPOBAaHUS M OCHaIleHus kaOuHera ¢usuku. [lpu 3ToM
o0ecrieynBaeTcsl OBNAJICHUE OOYYAIOUMMHCA YMEHUSMHU TPOBOAMTH NPSMbIE UM KOCBEHHBIE
U3MEpEHUs, MCCIEeOBaHUs 3aBUCUMOCTEH (DU3NYECKUX BEIMYUH M TOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEIOKEHHBIX THIIOTES.

Bbonbiioe BHUMaHue yAenseTcsl pelIeHuI0 pacu€THBIX U KaueCTBEHHBIX 3aaa4. [Ipu sTom
JUIsL pacu€THBIX 3a7jad MPUOPUTETOM SIBIISIIOTCS 3a/1a4il C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
buznyeckoil Moieblo, MO3BOJISIIOIINE MPUMEHATh U3YyYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTU Kak
U3 OJHOTO pa3jena Kypca, Tak M MHTETpUpYys NIpUMEHEHHE 3HaHWU W3 pas3HbIX pas3zaenoB. s
Ka4eCTBEHHBIX 3a/a4 TNPHOPUTETOM SIBISIIOTCS 3aJaHUsl Ha OOBsSCHEHME/TIpeCcKa3aHHe
NpoTeKaHUs (PU3NYECKUX SBJICHUN U MPOLIECCOB B OKPYXKAIOLIEH *KHU3HH, TpeOyromue BbIOOpa
buU3HYECKON MOJETH AJIsi CUTYAIlUU TPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpebdoBanusmMu PI'OC COO k MarepuaabHO-TEXHHUUECKOMY
obecrieueHnI0 y4eOHOTO Tporiecca Kypc (U3NKU YTrIyOJEHHOTO YPOBHS Ha YPOBHE CpPEIHErO
obmiero o0pa3oBaHUs JTOJDKEH HM3ydaTbCs B YCJIOBHSX TNMpEaMETHOTO kaOunHera. B kaOuHere
GU3MKA  UCIONB3YeTCsl HEoO0XoauMoe JiabopaTopHoe 00OpyIOBaHWE JJISI  BBITOJTHEHUS
YKa3aHHBIX B MpoOTrpaMMe IO (U3UKE YYCHHYECKUX OIBITOB, JIAOOPATOPHBIX PabOT M paboT
NPaKTUKyMa, a TAKXKe IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMoHCTpallmoHHOEe 000pynoBaHHe (OPMUPYETCS B COOTBETCTBHM C MPHUHIIUIIOM
MHUHHMAaJIbHOH JOCTAaTOYHOCTH M 0OECHEeUMBACT MOCTAHOBKY IEPEUUCIICHHBIX B IpOrpaMme 1o
¢u3uKe KIIOYEBBIX JEMOHCTPALMN MAJs MCCIEJOBAHUS W3y4aeMbIX SIBICHUNA U IIPOLIECCOB,
SMIUPHUUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe oOopyaoBaHWE I YUCHHMYECKHX MPAKTHUYECKUX paboT dopMHpyeTcs B
BUJIE TEMaTHYECKMX KOMIUIEKTOB M 00OecredynBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha IBYX
oOyvaronuxcsi. TeMaThyeckre KOMILIEKTHI JaOOpaTOPHOTO OOOpYAOBaHUS TOCTPOCHBI Ha
KOMIUIEKCHOM HWCIOJB30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPAaTOPHii.

OCHOBHBIMH HeJIAMH U3y4eHUS PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

— (¢opMHpOBaHME HHTEpeca U CTPEMIIEHUS OOYyYaloIIUXCS K HAyYHOMY H3YYEHHUIO

MPHUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

— Dpa3BUTHE TMPEACTAaBIEHUH O HAyyHOM MeTojJe To3HaHus U  (opmupoBaHUe

HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

— (¢dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa U3y4YEHHS OCHOB CTPOCHHS

MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

— (GopMHpOBaHHE YMEHHUI OOBSICHATH SBICHUS C MCIOIH30BAHUEM (U3UUYECKUX 3HAHUU U

HAyYHBIX JI0Ka3aTeNbCTB;



— (QopmupoBaHuE TPEACTABICHUN O pONU (HU3UKU I Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

— pa3BUTHE TPEICTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaTbHON
JESITEIbBHOCTH, CBSI3aHHBIX ¢ (PM3UKOM, MOJATOTOBKA K JalibHEHIIeMy OOYYeHHIO B 3TOM
HaIpaBJICHUH.

JlocTukeHune 3TUX Leleld oOecreuynBaeTcsl pPellieHueM CIeAYIOUIMX 3a4ad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:

1. npuoOperenue cucTeMbl 3HAHMH 00 OOHIMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAs] MEXaHUKY, MOJICKYJSIPHYIO (DU3UKY, DJIEKTPOJAUHAMHUKY, KBAHTOBYIO
(GU3UKY U IEMEHTHI aCTPOPHU3UKY;

2. (dopMupoBaHHE YMEHUN NPUMEHSATh TEOPETHYECKHE 3HAHUSA I  OOBSICHEHUS
¢u3nUecKux SBIEHUH B MNPUPOAE U IS TPUHATHS TPAKTHUUECKUX pEUICHUH B
MMOBCEAHEBHOM KU3HU;

3. OCBOCHHE CIIOCOOOB PEIICHUSI PAa3JIMYHBIX 3a/1a4 C IBHO 3aIaHHON (PU3UYECKON MOJIETIBIO,
3aJa4, TOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE co3AaHue (U3MYECKON  Mozenwu,
aJIeKBaTHOM yCIIOBUSIM 3aJ]aui, B TOM YHCIIE 33]1a4 HHKEHEPHOTO XapaKTepa;

4. mnoHuMmaHue (U3NYECKHX OCHOB W MPHHLMUIOB JEHCTBUS TEXHHYECKUX YCTPOWCTB WU
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

5. OBJIAJEHHE METOJaMHU CaMOCTOSTEIbHOTO IUIAHUPOBAHMS W TMPOBEACHUS (DU3MUYECKUX
HKCIIEPUMEHTOB, aHAJM3a U UHTEPIpeTaluu HHPOPMALIUHY, OTIPEIEICHUs JOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;

6. co3gaHue yCJIOBHMM UIsi Pa3BUTHS YMEHUN MPOEKTHO-UCCIIENOBATEIBLCKOM, TBOPUYECKON
NeSITEIbHOCTH;

7. pa3BuTHE HHTEpeca K chepaM mpodecCuOHATBHON NEATeILHOCTH, CBI3aHHON ¢ (DU3UKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yriyOna€HHBIM ypOBEHb H3Y4EHUS
yueOHOro mnpenmera «®Dusmka» Ha YpPOBHE CpEIHEro o0IIero oO0pa3oBaHUS BBIOMpAETCS
00y4aromuMucs, TUIAHUPYIOIUMHI MPOAODKEHHE O0pa3oBaHMs MO CIEHUATBHOCTAM (PH3UKO-
TEXHUYECKOTO MTPOQHIIS.

OO6miee yucino 4acoB uizydeHus ¢uzuku (yriayOnaeHHBbIM ypoBeHb) — 340 wacos: B 10
kiacce — 170 gacoB (5 wacoB B Hegenmo), B 11 kimacce — 170 gacoB (5 4acoB B HEACIIO).

Bocnuranue sBisieTcsi OTHON M3 BaXKHEHIIIMX COCTABIISIIONIMX 00pa30BaTeILHOTO Ipoliecca
Hapsny ¢ oOyuyeHuem. JlomosHsas Apyr Apyra, oOydeHHe M BOCIIUTAHUE CIyXKaT €AMHON ILIeNu:
IEJIOCTHOMY Pa3BUTHIO JIMYHOCTHU IIKOJIBHUKA.

IOHo1meckuit Bo3pact — 3T0 neproj BEIpadOTKU MUPOBO33PEHUS, YOeXKIEHUH, XapaKkTepa U
KHU3HEHHOTO camoornpeaeneHus. g MuYHOCTH o0peTaeT IEHHOCTh CHCTEMa OINpEIEICHHO
OPUEHTHPOBAHHBIX TIOCTYIIKOB, BO3pPAcCTaeT 3HAYMUMOCTb (YHKIHMHU CAMOKOHTPOJIS, KOTOpas
cpabaThIBaeT B PA3IMYHBIX MO TUIY TPOOJIIEMHBIX CUTYaIUSX.

B crapmem mKoIbHOM BO3pacTe MPOUCXOIUT CHUCTEMAaTH3alUsl IMOJTYYCHHBIX 3HaHUH,
YCBOGHHE TEOPETHUECKUX OCHOB pAa3IMYHBIX AMCLUUILUINH, 0000OIIEHHE 3HAaHWM B E€AUHYIO
KapTUHY MHUpa, To3HaHue Gpunocodckoro cMbicia sBiueHuil. Kak mpaBuio, vHTEpec K y4eHuro (K
€ro COAEPIKAHUIO U MPOIECCY) MOBBIIIAETCS, TAK KAK BKIIOYAIOTCSI MOTHBBI CAMOOTIPE/ICICHUS U
MOJATOTOBKM K CaMOCTOATENbHOHN XU3HHU. MIMeeT MecTo coyeTaHue M B3aMMOIPOHUKHOBEHHE
IIMPOKUX CONMANBHBIX M TO3HABATEIBHBIX MOTHUBOB. SIpKO BBIpaXeHa MPOU3BOJIBHAS



MOTHBAIIMS, TaK KaK XOPOIIO OCO3HAIOTCA MPHUUYMHBI OTHOLIEHHsS K ydyeOe. CTapiiekiacCHUKU
y’Ke€ TOTOBBI K caM000Opa30BaHUIO.

K crapmeMy mKkoJIbHOMY BO3pacTy CKJIaAbIBAETCS MCCIEI0BATEIBCKOE OTHOILIEHUE K
y4eOHBIM TpeAMeTaM U yMEHUE HaXOAUTh U CTaBUThH npobiemy. [loaTomy B yueOGHOM mporecce
WX TPUBJIEKAET CaM XOJ aHaliu3a 3aJay, CPAaBHEHHUE PA3IMYHBIX TOUYEK 3pPEHUs, JUCKYCCUU U
00BSICHEHUS, KOTOPbIE 3aCTaBIISIIOT AyMaTh. MEHsSETCS B 3TOM BO3pacTe M pPOJIb YUUTENs: OH
BBICTYIIAET Yy»K€ CKOpee Kak KOHCYJIbTaHT Mo ImpenMery. Ho BocnuTaTenbHblEe AacleKThl
IpenoaaBaHusl MPEAMETOB OCTAIOTCA.

BaxkneiimumM ycnoBueM peaiu3allid BOCHUTATEIBHOTO MOTEHIMAlla YPOKOB SIBISETCS
OpraHu3alysl aKTHUBHOM JESATENbHOCTH YyYalluXCsli Ha pa3HbIX YPOBHAX I[103HABATEIbHOU
CaMOCTOSITEIbHOCTH.

[IporpaMma BocIUTaHUST Ha YypoKax (U3HKH peaTu3yercs uepe3 BOCHUTAHHE
JUYHOCTHBIX Ka4eCTB K TOTOBHOCTH W CIIOCOOHOCTH K CaMOCTOSITENbHOW HH(OPMAIIOHHO-
MO3HABATEIIbLHON NEATEIbHOCTH, BJIaJICHUE HABBIKAMU MOJIyUYEHHUS HEOOXOAUMOW MH(pOpMaluu
U3 cIoBapei pa3HbIX TUIIOB, YMEHUE OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX HH(oOpManuu,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATh HH(MOPMALIMIO, TMOJYyYaeMyI0 W3 pa3INdHbIX
UCTOYHUKOB.



COJEP)KAHUE OBYYEHUA
10 KUIACC

Pa3nes 1. Hay4uHblii MeTOA MO3HAHMS NPHPOABI
®dusnka — ¢pyHIaMEHTaIbHAs Hayka o mpupozae. HayuHblii MeTo[ MO3HAHHUS M METOMIBI
UCCIIeOBaHUS PU3NYECKUX SBIICHUM.
DKCIepuMEHT U TEOpHs B Mpoliecce Mo3HaHus npupoasl. HabmioneHrne u 3KCiepuMeHT B
buzuke.
Cnioco0Os1 u3MepeHus: pU3NYECKUX BETWYUH (aHAJIOTOBBIC M ITU(POBBIE N3MEPUTEITHLHBIC
npuOOpPHI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).
[TorpemHocT u3mMepeHuit GU3NUECKUX BETUIHH (A0COTIOTHAS M OTHOCUTENIbHAS).
MonenupoBanue (HU3NYECKHUX SIBICHUI U MPOIeccoB (MaTepHaibHash TOUKa, a0COIIOTHO
TBEPJI0E TEJI0, UAcaIbHAS KUAKOCTh, UACAIbHBIN ra3, TOUeUHbIN 3apsan). [ unoreza. duznueckuii
3aKOH, TPaHUILbI €r0 NPUMEHUMOCTH. Pr3nuecKas TeOpHsl.
Pons u mecto ¢usmku B (GOpMHPOBAHMHM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B
MPAKTUYECKOU S TETLHOCTH JIIOICH.
YdeHn4ecKuii IKCIIEPUMEHT, J1a0opaTopHbIe padoThl, IPAKTUKYM
— MHM3mepenue cwibl TOKa M HANpsOKEHHWs B LENM TMOCTOSHHOIO TOKa MPH IOMOIIN
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTENIBHBIX TPHUOOPOB.
— 3nakomcTBO ¢ nudppoBoit mabopatopueit no ¢usuke. [Ipumeps! u3mepeHus Gu3nIecKux
BEJIMYMH IIPU MOMOIIN KOMIIBIOTEPHBIX TaTYUKOB.

Pa3zgen 2. Mexanuka
Tema 1. Kunematuka

MexaHuueckoe ABHUKCHUC. OTHOCHUTEIBLHOCTE MEXAHUUYECKOTO ABUKCHUS. Cucrema
OTCYETA.

[Tpsimast 1 oOpaTHas 3a7a4l MEXaHUKH.

Panuyc-BekTop MarepuanbHOM TOYKH, €r0 MPOEKIIMM HAa OCHU CHUCTEMbl KOOpJMHAT.
TpaekTopus.

[lepemenienue, ckopocTh (CpelnHsis CKOPOCTb, MIHOBEHHAas CKOPOCTh) M YCKOpEHHE
MaTepuaabHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEeMbl KoopAuHAT. Cllo)KeHue MepeMeleHui u
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE H  pAaBHOYCKOPEHHOE MPSIMOJMHEWHOE JIBUKEHHE. 3aBUCHUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHS U IIyTH MaTepHaAIbHOW TOYKU OT BPEMEHH U UX TPapUKH.

CBobonHoe masneHue. YCKOpeHHue cBOOOAHOro majaeHus. JIBrkeHue Tena, OpOIIEeHHOTO
IOJ1 YIJIOM K TOPU30HTY. 3aBUCHUMOCTbh KOOPJIMHAT, CKOPOCTU U YCKOPEHMS MaT€PUAIbHON TOUKU
OT BPEMEHH U UX IpaduKu.

Kpuonuneiinoe npuxenue. JIBUkeHrME MaTEpUaIbHON TOYKH MO OKPY>KHOCTH. YTJIOBas
W JIMHEWHast cKopocTh. [lepuon m wactora obOparmieHus. LleHTpocTpemMuTenbHOE (HOPMaIbHOE),
KacaTeJlbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

TexHuuyeckue yCTpPOHCTBA U TEXHOJIOTMYECKHE TPOLECCHl: CHUIAOMETpP, IBUKCHHE
CHaps10B, LIETIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepeadun, CKOPOCTHBIE TU(THI.

JdemMoHcTpanuu

— Mogensb cuctemMsl 0TCUéTa, MIUTIOCTPALUS KUHEMAaTHYECKUX XapaKTePUCTHUK JIBHIKEHUS.
— Cr1oco0BbI HcciIeOBaHUs IBUKEHUI.



— HMnmoctpauus npeaeapbHoro nepexoaa U N3MepeHNUe MTHOBEHHON CKOPOCTH.
— IIpeoOpazoBaHue ABMKEHUH € UCIIOJIB30BAaHUEM MEXaHU3MOB.
— [IlameHwue Ten B BO3ayX€ U B pa3peKEHHOM IIPOCTPAHCTBE.
— Habnionenue nBukeHus Tena, OpoUIeHHOTO MO/ YIIIOM K TOPU30HTY U TOPU30HTAIBHO.
— Hanpasnenue ckopocTy IpH IBUKEHUH 110 OKPYKHOCTH.
— IIpeoOpazoBaHue yriioBOi CKOPOCTU B PEAYKTOPE.
— CpaBHeHue NyTeH, TPACKTOPUIA, CKOPOCTEN ABUIKEHHS OJTHOTO W TOTO K€ TeJla B Pa3HbIX
cUCTeMax OTCUETA.
Y4dennueckuii IKCIEPUMEHT, JIa0OpPaTOPHbIE pad0Thl, IPAKTHKYM
— H3yueHne HepaBHOMEPHOTO ABUKEHUS C LENbIO OMPEIEICHUS MTHOBEHHOM CKOPOCTH.
— H3mepeHue yckopeHUs MpU MNPSMOJIMHEHHOM PABHOYCKOPEHHOM JBHUKEHHM 11O
HAKJIOHHOM IJIOCKOCTH.
— HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM JBUKECHHH.
— HWsmepenne yckopeHusi CBOOOJHOTO TMafeHHs (PEKOMEHIOBAHO HCIOJIb30BaHUE
U poBoOH 1abOPaTOPUN).
— HM3yuenue nBmxeHUs Tena, OPOIIEHHOTO TOPU30HTAIBLHO. [IpoBepKa rumoTe3bl 0 MPSAMOit
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEX]y JAJbHOCTBIO MOJETAa U HAYAIbHOU CKOPOCTBIO
Tena.
— H3yueHune nBrkeHus Teaa MO OKPYKHOCTH € IMTOCTOSIHHOM 110 MOJAYJIKO CKOPOCTBIO.
— MHccnenoBanue 3aBHCHMMOCTH TepHoja OOpamieHHs KOHMYECKOTO MAasTHUKAa OT €ro
apamMeTpoOB.
Tema 2. JIlunamuxa
ITepBoiii  3axkoH  Herlootona. HMHepumanbHble  cuctemMbl  oTcu€rta.  [IpuHimn
otHocuTenbHOCTH ["anunes. HennepunansHbie cucteMbl 0TCUETa (OnpeesieHue, IpUuMepb).
Macca Tena. Cuna. [IpuHumn cynepno3uuuu Cui.
Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH.
Tpernii 3akoH HbIO0TOHA [UIs1 MATEpPUAIIBHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALIMOHHON U MHEPTHOW MacCCHhl.
Cuna T1spKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMaJieHUsI OT BBICOTHI HaJ
MOBEPXHOCTHIO IIJIAHETHI M OT reorpaduueckoil mupoThl. JIBMKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXXyYIIErocs ¢ yCKOPEHUEM.
tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cuiia TpeHus nokost. Koagdumment
TpeHust. Cuiia CONpOTUBIIEHUS NPU ABWKEHUU TeNla B KMJKOCTH WM rase, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEIBHOIO JBUKECHHUS.
Hasnenue. I'mapocrarnueckoe nasieHue. Cuiia Apxumena.
TexHuueckue yCTpONMCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: MOIIIMIHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.
JdemoHcTpauuu
— Habnronenue nBI>KEHUS Tell B MHEPLUATBHBIX M HEUHEPIUATBHBIX CHCTEMaX OTCUETa.
— IIpuHUKUN OTHOCUTENBHOCTH.
— Kauenne nByX HMIMHIPOB WM IIAPOB Pa3HOM MacChl C OJAMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPIMATIBHONW CUCTEMBI OTCUETA.

— CpaBHeHHE PaBHOJCHUCTBYIOLIECH MPUIOKEHHBIX K TENy CHJI C MPOU3BEICHUEM MAacCChl
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T€Ja Ha €r0 YCKOPEHHUE B MHEPLMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHMKAIOIINX B PE3YJIHTATE B3aUMOICHCTBUS TEI.

H3mepenne mace 1o B3auMoIEHCTBHUIO.

HesecomocTs.

Bec Ttena npu yCKOPEHHOM NOIBEME U NAJCHUN.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHHE CUII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

Ydennueckuii IKCIEPUMEHT, JIa00OpPaTOPHbIE Pad0Thl, IPAKTHKYM

N3mepenne paBHOIEHCTBYIOMIEH CHJI TIPH JIBHOKCHUH OpycKa MO HaKJIOHHOM TIJIOCKOCTH.
[TpoBepka TUMOTE3bl O HE3aBUCUMOCTH BpPEMEHHM [BHKEHHUS Opycka MO HaKJIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE M PE3MHOBOM
obpasrie, oT ux nedopmaruu.

N3yueHne NBMKEHMS CHCTEMBI TE€Jl, CBSI3aHHBIX HUTBIO, IIEPEKUHYTOW 4epe3 JIETKUM
0JI0K.

N3mepenue koaduimeHTa TpeHUs Mo BEIMYNHE YTIIOBOTO KO3(PPUITMEHTa 3aBUCIMOCTH
Frp(N).

HccnenoBanne nBmkeHHs Opycka 1O HAKJIOHHOW IIJIOCKOCTH C MEPEMEHHBIM
K03(pPHUIIMEHTOM TPEHHUS.

W3yueHue ABUKEHUS IPy3a HA BAJLy C TPEHHUEM.

Tema 3. Ctatuka TBEpaOro resna

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpallaTelnbHOE ABHKEHUE TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalicHU. IIneyo cuawl. Ciaokenue CHJI, IPUJIOKCHHLBIX K

TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBus paBHOBecHs TBEPAOTO Tela.
YcroitunBoe, HEYCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.
TexHuueckue ycTpoNCTBa W TEXHOJIOTMYECKHE MPOUECCHl: KPOHIITEHH, CTPOUTEIIbHBIN

KpaH, peméryaTble KOHCTPYKIUH.

JdemoHcTpaumnu

VYcnoBust paBHOBECHS.

Bunael paBHOBecHS.

YdeHn4ecKuil IKCIIEPUMEHT, JJa0opaTopHbIe padoThl, IPAKTUKYM
HccenenoBanue yciioBUl paBHOBECHs TBEPIOTO TeEIa, UMEIOLIETO OCh BPALLICHMUS.
KoHCcTpyrnpoBanue KpOHIITEHHOB U PaCUYET CUII YIIPYTOCTH.

N3yuenue ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOILIETrO IIOMIAb ONOPHI.

Tema 4. 3aK0OHbBI COXpPAHEHUS B MEXaHUK

HNmnynbc MaTepralibHOM TOYKH, CHCTEMBl MaTepHaNIbHBIX ToYeK. LleHTp macc cucremsl

MaTCpUAJIbHBIX TOYCK. TeopeMa O JIBMKCHUH LICHTpA MaccC.

NMMitynbsc cuiibl ¥ M3MEHEHUE UMITYJIbCA TENa.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MomeHT uMIynbca MaTepuasbHOM TOo4kd. IIpencraBieHue O COXpaHEHUM MOMEHTa

HUMITYJIbCa B HCHTPAJIBHBIX ITOJIAX.

PaGorta cuibl Ha ManoM M Ha KOHEYHOM mepeMenieHuu. ['paduyeckoe npencraBieHue
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paboTHI CHITHI.

MOIHOCTb CHIIBL.

Kunernueckas sHeprusi MaTepuaabHOW TOUKH. Teopema 00 M3MEHEHUH KUHETUYECKON SHEPTHH
MaTepUaJIbHOU TOYKHU.

IloTreHunanpHble U HENOTEeHUUANbHbIE CHIIbL. [loTeHnnanbHas sHeprus. IlorennuanbHas
SHEpPrusl ynpyro AeQopMUpOBaHHOM MpyxuHbl. [loTeHnnanbHast SHEPrUus Teaa B OAHOPOJHOM
rpaBUTAaMOHHOM TTosie. [loTeHnanbHas SHeprust Teiaa B TPaBUTALMOHHOM I0JI€ OJHOPOIHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTh. TpeThsi KocMUYeCKasi CKOPOCTb.

CBs13bp pabOThI HEMOTEHLUATBHBIX CHJI C U3BMEHEHHEM MEXaHMYECKOH 3HEPIHH CHCTEMBI
TeN. 3aKOH COXPAaHEHMSI MEXaHUYECKON YHEPTHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu s uacalbHOM KUAKOCTA KakK CJIEACTBHE 3aKOHA COXPAaHECHUS
MEXaHUYECKOW SHEPTUH.

TexHu4eckue yCTpONCTBAa M TEXHOJIOTMYECKHUE IMPOLIECCHI: JBUKEHUE PAKET, BOJIOMET,
KONEp, MPYKUHHBIN MUCTOJET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

JdemoHcTpauuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

H3MepeHne MOIIHOCTH CHUJIBI.

V3MeHeHne SHEpPTUu Teja P COBEPILEHUH PabOoThI.

B3anMHble npeBpallleHUs] KHHETUYECKONM U IOTEHUHUAIBHON SHEPrui IpHU JEHCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue Hepruu npyu cBOOOIHOM MaJACHUU.

YdeHn4ecKuii IKCIIEPUMEHT, J1a0opaTopHbie padoThl, IPAKTUKYM

— MH3mepenue umnyibca Teaa 10 TOPMO3HOMY ITYTH.

— H3mepeHue CHIIBI TATH, CKOPOCTH MOJAEIH 3JIEKTPOMOOMIISI U MOIITHOCTH CHJIBI TATH.
— CpaBHEHUE U3MEHEHUS UMITYJIbCA T€JIA C UMITYJIBCOM CHUJIBI.

— HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMMOIECHCTBUM.

— H3mepeHue KNHETUYECKON SHEPTUH Tejla II0 TOPMO3HOMY ITyTH.

— CpaBHeHHE U3MEHEHUS TTOTCHIIMAIBHOM SHEPTHH MPY>KHUHBI ¢ PAOOTOM CHIIBI TPEHHS.
— Onpenenenue pabOTHI CHIIbI TPEHUS MPU ABMXKEHUU Tella TI0 HAKJIOHHOM TMIIOCKOCTH.

Pasznea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. OcHOBBI MOJIEKYJISAPHO-KHHETHYECKON TEOPpUH

OcHOBHBIE TOJNOXKEHUST MoOJIEKyIsipHO-KuHeTHueckoil teopun (MKT), ux omnbsiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe aBmkeHHe. XapakTep NBIKEHUS U B3aUMOJCHCTBUS
YacTHIl BellecTBa. MoJieNd CTPOCHHSI Ta30B, KHUAKOCTEH U TBEPIBIX TET U OOBSICHEHUE CBOWCTB
BEIIIECTBA HA OCHOBE OSTHUX Mojelei. Macca u pasmepbl Mosiekyn (aromoB). KommdecTBo
BemectBa. [locrosnnas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u crocoObl €€ m3mepenus. lllkama temmeparyp
Lenbcus.

Mognenp HJI€anbHOIO Ta3a B MOJIEKYJISIPHO-KMHETHYECKONM TEOPHM: 4YacTHIBl rasa
JBUKYTCS XaOTUYECKH U HE B3aUMOJAECUCTBYIOT APYT C IPYTOM.

I'a3oBbie 3akoHBI. YpaBHeHue MennaeneeBa—Kmamneiipona. AOcomioTHas Temreparypa
(mkama Ttemnepatyp KenbsBuna). 3akon Jlanmerona. M3ompomecchl B HeaqbHOM rase ¢
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MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I 'paduyeckoe npeacTaBieHue U30MPOIIECCOB: N30TEPMA,
u30x0pa, n3obapa.

CBsi3p MEXIy JaBICHMEM M CpeAHEW KUHETUYECKOM SHEepruedl IMOoCTyNnaTelbHOIo
TEIJIOBOTO JIBMJKEHHMSI MOJIEKYJI HACAIbHOr0 ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSPHO-
KHMHETHUYECKON TEOPUHU UACAIIBHOTO rasa).

CBsi3p  aOCONIOTHOM  TeMIepaTrypbl TEPMOJAMHAMHUYECKOH CHCTEMBI CO CpeaHei
KMHETUYECKOM HEprueil MoCTynaTeNbHOr0 TEMIOBOIO JBUKEHNS €€ YaCTHL.

TexHuuyeckue yYCTpONCTBA M TEXHOJOTHYECKHE IMPOLIECCH: TEPMOMETp, Oapomertp,
MOJIy4YeHUE HAHOMATEPHUAJIOB.

JdemMoHcTpanuu

— Mogenu 1BUKEHHSI YaCTHUIL BEIIECTBA.
— Mogenb OpOYHOBCKOTO JBUKCHHSI.
— Buneopomnuk ¢ 3anuckio peanbHOro OpOyHOBCKOTO ABHKEHHUSL.
—  Huddy3us xuakocTeil.
— Mogaens onbita lITepHa.
— IlputskeHne MOEKyIL.
— Mogenu KpUCTAUTINYECKUX PEIIETOK.
— Habnionenue u nccieroBaHUE U30MPOLIECCOB.
YdeHn4ecKuii IKCIIEPUMEHT, JJadopaTopHbie padoThl, IPAKTUKYM
— MHccnenoBanue mpoliecca yCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IPU TEIUIOOOMEHE
MEXK]ly TOpAYEH B XOJTOAHON BOJOM.
— I3BydyeHue H30TEPMUYECKOTO IMpolecca (PEeKOMEHIOBAHO HCIIONb30BaHHE UPPOBOH
nabopaTopun).
— H3ydeHune n30XOpHOro Impolecca.
— H3ydenue uzobapHoro npoiecca.
— IlIpoBepka ypaBHEHUSI COCTOSHHUSL.
Tema 2. Tepmoaunamuka. TensioBbie MAIIMHBI

Tepmomunamuueckas  (TJ[)  cucrema.  3amaHue  BHEIIHUX — YCJIOBUH IS
TEPMOJIMHAMUYECKOW  cUCTeMbl. BHemHue © BHYTpEeHHME mapaMmeTpbl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CpeAHUE 3HAUYECHMS] BETUYUH, OMHUCHIBAIOUIUX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajio TEPMOJMHAMUKH. Camonpou3BoJibHas penakcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TETJIOBOMY PAaBHOBECHIO.

Mopenp uneanbHOro raza B TEPMOJMHAMHUKE — CHCTEMAa YPaBHEHUW: ypaBHEHHUE
MenneneeBa—KianeiipoHa U BbIpaX€HHE IJIsl BHYTPEHHEW YHEPTHH. Y CIOBUS NPUMEHUMOCTH
3TOM MOJENMW: HU3KAasl KOHLEHTpAlus YacTHIl, BBICOKME TeMmIeparypsl. Beipaxkenue s
BHYTPEHHEHN YHEPTrUU OJHOATOMHOTO UEAIBHOIO rasa.

KBa3ucraTnueckue u HECTATUYECKUE TIPOLIECCHI.

OneMeHTapHast paboTa B TepMoaWHAMHKe. Brrancinenue pabotsl mo rpaduky mpoiecca
Ha pV-nuarpamme.

Ternonepenaya kak cnoco0 W3MEHEHHMS BHYTPEHHEW SHEPIUH TEPMOIUHAMHYECKON
cuctembl 06e3 coBepieHus padoTsl. KOHBEKIIUS, TEMIONPOBOIHOCTD, U3TyUEHHE.

KomnuectBo Ttemnorsl. TenmmoéMKocTh Tena. YaeidbHas W MOJSpHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIOTa CropaHus ToIUMBa. Pacuér koimyecTBa
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TEIJIOTHI TIpH Terutonepenaye. [lorstue o6 aguadbaTHOM MpoIiecce.

[lepBbIii 3aKk0oH TepMoauHAMUKH. BHyTpeHHsAsa sHeprusa. KomnuecTBo TemioTsl u padora
KaK MEpbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoil 3akoH TepMOJMHAMHMKK JUIsl PAaBHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAHWT EIWHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3ak0oH TepMOIUHAMUKY J1JIi HEPAaBHOBECHBIX MTPOLIECCOB: HEBO3MOXKHO MEPEIaTh
TEIJIOTY OT OoJiee XOJNIOAHOrO Tejla K Oosiee HarperoMmy Oe3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Ipunnune! aeiictBus Teniaossix MamuH. KIT/.

MakcumansHoe 3Hauenue KI1/. Lukn Kapho.

DKOJIOTMYECKHUE aCMEKThl UCTIOIB30BAHMS TEIUIOBBIX ABUTaTeNel. TemnoBoe 3arps3HeHue
OKPYKAarOILEH CPeIbl.

TexHuyeckue ycTpOHCTBA M TEXHOJOTUYECKHE MPOLIECCHI: XOJIOAUIBHUK, KOHAUIIMOHED,
TU3eTbHBIA M KapOIOpaTOpHBIM JBUTaTeNu, MapoBas TypOWHA, MOJyYEHUE CBEPXHUBKHUX
TEMIEpaTyp, YTHIM3AlMS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHMEM TEIUJIOBOIO Hacoca,
YTUIU3aLUsg OMOOPraHUYECKOro TOTUIMBA U1 BEIPAOOTKH «TETUIOBOM» U 3JIEKTPOIHEPTUH.

JdeMoHcTpanuu

— H3menenue TemnepaTypsl IpU aquabaTHYECKOM PaCIIiPEHHH.
— BosaymHoe orauso.
— CpaBHeHUE yJIETbHBIX TEINIOEMKOCTEH BELIECTB.
— CnocoObl U3MEHEHHUS BHYTPEHHEH YHEPTUH.
— HccnenoBanne aquabaTHOTO mpoIiecca.
— KowmnbrorepHbie MOJ€IH TETIOBBIX JIBUTATENEH.
Y4yennueckuii IKCIEPUMEHT, JIa0OPaTOPHbIE Pad0Thl, IPAKTHKYM
— H3mepeHue ynenpbHON TEIUNIOEMKOCTH.
— HccnenoBanue npoiiecca OCThIBaHUS BEIIECTBA.
— HccnenoBanne aquabaTHOTO MpoIiecca.
— HM3yueHue B3aMMOCBS3U SHEPTUHM MEXMOJEKYISIPHOTO B3aUMOJICUCTBUS U TEMIEPATyPhI
KUIICHUS )KUIKOCTEH.
Tema 3. ArperatHbie cOCTOsIHUA BelecTBa. ®a3oBble Mepexoabl

[TapooOpa3zoBanue u KoHueHcanws. VcmapeHne u KUTIeHHWE. YJelbHas TeruioTa
napooOpa3oBaHUsI.

Hacrpiennsle M HeHachblllleHHble mapbl. KadecTBeHHas 3aBHCHUMOCTh IUIOTHOCTH H
JaBJICHUsI HACBIIIEHHOTO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHUS B KUIKOCTH.

BrnaxxaocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIBHAS BIIAYKHOCTb.

Teépmoe Ttenmo. Kpucrammmueckue u amopduble Tena. AHHU3OTPONUS CBOWCTB
kpuctayos. [naBnenue u kpucraumzanus. Y aenbHas TeroTa miaBieaus. CyonuMarius.

Hedbopmarmu TBEpAOro tena. Pactsokenne n cxarue. Casur. Moayne FOnra. [lpenen
ynpyrux nedopmarui.

TennoBoe pacmmperue KUAKOCTEH U TBEPIABIX Tell, 00bEMHOE U JIMHEWHOE paclIupeHHeE.
AHTapMOHHM3M TEIUIOBBIX KOJIEOAHWN YaCTHUI[ BEIIEeCTBAa KaK MPUYMHA TEIJIOBOIO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpazoBanue YHEPTUH B (PA30BBIX MEPEXOax.
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YpaBHEeHHE TEIJIOBOTO OajlaHca.
[ToBepxHOCcTHOE HaTsDKeHUE. KoadduiimeHT moBepXHOCTHOTO HATsbKeHUs. KamuisipHabie
siBiIeHUA. J[aBJIeHKE 110 UCKPUBIEHHON NTOBEPXHOCTHIO )kuKkocTu. Popmyiia Jlamnaca.
TexHuueckue yCTpOMCTBA W TEXHOJOTMYECKHE MPOLECCHl: JKUAKUE KPHUCTAJLIbI,
COBPEMEHHBIE MaTepUaIbI.

JdemoHcTpaumuu

— TemnnoBoe pacupeHue.

— (CBOIICTBA HACBHIILIEHHBIX MTAPOB.

— Kunenune. Kunenve npy noHWKEHHOM J1aBJICHUH.

— HM3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

— OnbIThI ¢ MBUIBHBIMH TUIEHKAMU.

— CwmauuBaHue.

— Kanunnspuele siBiaeHusl.

— Mojen HEHPIOTOHOBCKOHM KUJIKOCTH.

— CrnocoOsl u3MepeHus BIaKHOCTH.

— MHccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

—  Bunel negopmanuii.

— Habmonenue Maneix aedopmarmii.
Ydennueckuii IKCIEPUMEHT, JIa0OpPaTOPHbIE Pad0Thl, IPAKTHKYM

— H3yuyeHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUKOCTEH.

— H3mepenue yaenbHON TEMIOTHI MIABJICHUS JIbJA.

— H3yueHune CBOMCTB HACBILIEHHBIX [1APOB.

— H3mepenue abCOMIOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl MApOB B IOMEUICHHH.

— HW3mepenue korddumrieHTa MOBEPXHOCTHOTO HATSHKCHHUS.

— MWzmepenue monyns FOnra.

— HccnenoBanne 3aBUCMMOCTH jAeopMarii pe3MHOBOTO 00pasia OT MPHIOKEHHOH K
HEMY CHJIBI.

Pasznea 4. diekTpoauHaMuKa
Tema 1. DiekTpuUecKoe moJie

DJIeKTpU3alus Tel U €€ NMPOSABICHUA. DIEKTPUUECKUN 3apsal. [[Ba BUlIa 3JIEKTPUUYECKUX
3apsinoB. [IpOBOIHMKH, ITUAIEKTPUKA W TOJYNPOBOJHUKH. DJIEMEHTAPHBIN SJICKTPUYECKHI
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOIo 3apsja.

Bsaumopeiictsue 3apsoB. Toueunsle 3apsaasl. 3akoH Kynona.

Dnektpuueckoe nose. Ero neiicTBrue Ha 3IeKTPUUYECKUE 3apsi/ibl.

Hanpsokéanocts  anekTpuueckoro monst. [IpoGHblit 3apsia. JIMHMM  HanpsHKEHHOCTH
NIEKTpUYECKOro nosst. OqHOPOIHOE IIEKTPUUECKOE OJIE.

IToTeHIMAaTBHOCTD IEKTPOCTATHYECKOTO MOJIs. Pa3HOCTh NMOTEHIMANIOB U HaNPsKECHUE.

[loreHumanpHass dSHeprus 3apsga B dJIeKTpocTaTudeckoM  noise.  IloreHnman

NEKTPOCTATUYECKOTO NouIsA. CBs3b HANPSYKEHHOCTU TOJIS M PA3HOCTH NMOTEHLIUAIOB IS

JIEKTPOCTATUYECKOT 0 MO (KaK OJHOPOJHOIO, TAaK U HEOJAHOPOIHOTO).

[IpuHIUI Cyneprno3uuu JIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. [lome paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0béMmy mapa. Ilome paBHOMEpHO 3apsDKEHHOM OECKOHEYHOM IUIOCKOCTH.
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KapTtunb! 1MHUN HaNps>KEHHOCTH ATUX MOJIEH M DKBUITOTEHIIMATBHBIX ITOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PAaBHOBECHS 3aps10B.

JIMdNeKTpUKH B AJIEKTPOCTAaTUYECKOM Mose. JludjnekTpuueckas IPOHMUIIAEMOCTb
BELIECTBA.

Kongencarop.  DOneKTpoEMKOCTh  KOHJEHCATopa.  OJIEKTPOEMKOCTb  IIOCKOTO
KOH/JIEHCATOopA.

[TapamnensHOoe  coeauHeHue  KoHAeHcatopoB.  IlocnenoBarenbHOE — coeqMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

JIBM>KeHHE 3apsSKEHHON YaCTUILBl B OJHOPOJHOM JIEKTPUYECKOM IIOJIE.

TexHnuyeckue ycTpoHCTBAa M TEXHOJIOTMUYECKUE IPOLECCHI: AIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban e
I'paada.

JdemoHcTpaumnu

—  YCTpOUCTBO U NPUHLUI JEHCTBUS DIIEKTPOMETPA.

—  DIIEKTPUYECKOE M0JI€ 3apsHKEHHBIX NIaPUKOB.

—  DJIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IJTACTHH.

— Mopens anekrpocraTuyeckoro reueparopa (Ban ne I'paada).

— IIpoBOAHMKM B 3JEKTPUUECKOM IOJIE.

— DJeKTpocTaTU4ecKasl 3alluTa.

—  YCTpOUCTBO U JEHCTBHE KOHICHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.

— 3aBHCHUMOCTb 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIO@AMd IUIACTHH,
pPacCTOSHUSA MEXY HUMH U JUAJIEKTPUUECKON IPOHUIIAEMOCTH.

— DHeprus 31eKTPUIECKOT0 NOJI 3apsHKEHHOTO KOHIEHCATOPA.

— 3apsaka u paspsaKa KOHIEHCATOpa YEPE3 PE3UCTOP.
YdeHn4ecKuii IKCIIEPUMEHT, JJa0opaTopHbIe padoThl, IPAKTUKYM

— Ounenka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEll.

— HaGmonenue npeBpalieHus YJHEPTUHN 3apsHDKEHHOT0 KOHJIEHCATOpa B SHEPTUIO U3ITYUYCHUS

CBETOJINO/1A.

— H3ydeHue npoTekaHus TOKa B LIETIH, COJEPKAIEH KOHAEHCATOP.
— Pacnpenenenve pa3HOCTHM MOTEHIHMANOB (HANpPSsDKEHUS) TMPU  MOCIEI0BATEILHOM

COEIMHEHUH KOHAEHCATOPOB.

— MHccnenoBanue paspsaa KOHAEHCATOpa Yepe3 pe3nCTop.
Tema 2. IToCTOSIHHBIN JIEKTPUYECKHH TOK

Cuuia Toka. [TocTOSAHHBIN TOK.

VYcnoBus CylIeCTBOBAHUS IIOCTOSIHHOIO 3JIEKTPUYECKOro ToOKa. VICTOUHMKM TOKa.
Hanpsoxkenne U u 3J1C é&.
3akoH OMa 11t y4acTKa LETH.

DNEKTPUUECKOE  CONpPOTUBIEHHE.  3aBUCUMOCTb  CONPOTHUBIIEHHS  OJHOPOIHOIO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOLIAJAM IOINEPEYHOr0 CEYEHHUs. YEIbHOE CONPOTHBIICHUE
BEIIECTBA.

[locnenoBarenpHOE, NapajyiebHOE, CMEIIAHHOE COEIUHEHUE IPOBOJAHMKOB. Pacuér
pa3BeTBIAEHHBIX dJIeKTpuieckux 1enei. [Ipasuna Kupxroda.

Pabota snekTpuueckoro Toka. 3akoH xoyms—Jlenna.
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MOmHOCTB 3IEKTPUYECKOTO TOKA. TemnoBast MOLHOCTG, BbIAEIsAEMast HA PE3UCTOPE.

OJC u BHyYTpeHHEE COINPOTHBJICHHUE MCTOYHUKA TOKa. 3akoH Owma I MOJHOM
(3aMKHYTO}) 27eKTpHUECKOH 1enn. MOIHOCTh UCTOYHUKA ToKa. KopoTkoe 3aMbIKaHue.

Konznencarop B Lienu nocTOSIHHOTO TOKaA.

TexHuueckue yCTpPOHCTBA M TEXHOJIIOTMUYECKHE IIPOLECCHI: aMIIEPMETP, BOJBTMETP,
peocTat, CUETYUK IIEKTPUIECKON IHEPTUN.

JdemoHcTpauuu

N3mepenne cuitbl TOKa U HAPSHKEHUS.

HccnepoBanne 3aBUCMMOCTM CHJIBI TOKAa OT HANPSKEHUS Ui PE3UCTOPA, JIAMIIbI
HaKaJUBaHUS U CBETOAMOA.

3aBUCUMOCTb CONPOTHUBIICHUS LWJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, IJIOLIAAH
MIONIEPEYHOI0 CEUEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKa OT CONPOTHBIIEHHS IIPU IOCTOSTHHOM
HaIPsKECHUU.

[Ipamoe uzmepenne DJ1C. KopoTkoe 3aMbIkaHUE TajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKa
BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0OsI coeTMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH NOTEHLMAIOB MEXAY MTOJIFOCAMHU UCTOYHHKA TOKA OT CHJIBI TOKA
B LIEIH.

YdeHn4eckuii IKCIIepUMEHT, J1a00paTopHbIe padoThl, IPAKTHKYM

— MHccnenoBanue cMenIaHHOTO COEIMHEHMS PE3UCTOPOB.

— H3mepeHue yaenpHOro COnpoOTUBIIEHUS IPOBOJIHUKOB.

— HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIs JIaMIIbl HAKaIMBaHMSL.

— YBenuueHHe Mpejenia u3MepeHus aMnepMeTpa (BOJIbTMETPa).

— Hsamepenue D/IC 1 BHYTpEHHET0 CONPOTUBIICHUS NCTOYHUKA TOKA.

— HWccnenoBanue 3aBucumoctu OJIC raipBaHMUYECKOrO 3J€MEHTa OT BPEMEHHM IIPU

KOPOTKOM 3aMbIKAHHH.

— HccnenoBanue pa3HOCTH MOTEHIMAIIOB MEX/y TOJIOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA

B LIEIU.

— HccnenoBanue 3aBUCUMOCTH MOJE3HOM MOIIHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.
Tema 3. Toxku B pasjM4YHBIX cpeAax

OnexTpuueckas IPOBOAMMOCTb pa3IMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIIEpaTyphl.
CBepXIIpoOBOAMMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTh IOJYIPOBOJIHHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHUKOBBIE TPHOOPHI.

DNEKTPUUECKUH TOK B DJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAs OUCCOLMALUA. DIIEKTPOJIN3.
3axonbl Dapanes 1Sl JIEKTPOIU3A.

OnexTpuueckuid TOK B razax. CaMOCTOSTENbHBII M HECAMOCTOSITENIBHBIN pasps.
PaznuunbIe TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. I1nazma.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHME: TIa30paspsaHble JIAMIIbI,
3JICKTPOHHO-TyueBasi TPyOKa, MOJYIPOBOJIHUKOBBIC MPUOOPHI: IO, TPAH3UCTOP, (HOTOIUO,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHWE MeEAM, BbIIUIABKA AITIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOIIHS.

14



JdemoHcTpaumnu

3aBHCHUMOCTB COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB DJIEKTPOJIUTOB.

3akoHsbI 3nekTpoauza apazest.

NckpoBoii pa3psan v MpoOBOJUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIUMOCTH METAIJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSS MPOBOIMMOCTD JUOJIA.

YdeHn4eckuii IKCIIepUMEHT, J1a00opaTopHbie pad0oThl, IPAKTHKYM

Hab6mronenue anexTpoiunsa.

H3mepenue 3apsna 0OJHOBAJICHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

Pu3nyecKuil MPAKTHKYM

CriocoObl  u3MepeHHs (U3NYECKMX BEJIMYMH C HCIOJIb30BAHMEM AHAIOIOBBIX H
IU(PPOBBIX W3MEPUTENBHBIX MPHOOPOB U  KOMIBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCUTENbHBIC MOTPEHIHOCTH H3MEPEHUH (PU3MUECKUX BEITUYMH.
Onenka rpaHul] NOrPEeUIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEpPEHH, MCCIEOBAHUN 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, TPOBEPKA MPEIIOKEHHBIX TUMoTe3 (BbIOOp M3 pabdoT, ONHCAHHBIX B
TEMAaTUYEeCKUX pas3fenax «YUEeHHYECKUH OSKCIIEPUMEHT, J1abopaTopHble paboThl,
IPAKTUKYM»).

MexknpeaMeTHbIe CBS3H

Nzyuenune kypca pusuku yrimyonéHHoro ypoBHs B 10 Kiracce oCymiecTBIseTCS ¢ y4ETOM

COACPKATCIIBHBIX MCEXKIIPEAMCTHBIX CBsA3EH C KypcaMu MaTCMaTUuKH, 6I/IOJ'IOFI/II/I, XUMMHWU,

reorpaduu U TEXHOJIOTHH.

Me:xknpenmeTHble NOHATHS, CBA3aHHbIE ¢ H3yYeHUEM MeTOJ0B HAYYHOI'0 MO3HAHMS:
SIBJICHHE, HAYYHBIA (PakT, TUTIOTE3a, (U3MYeCKast BEIMYNHA, 3aKOH, TCOPHs, HAOJIIOICHHE,
JKCIIEPUMEHT, MOJECIUPOBAHHUE, MOJENb, W3MEpPEHUE, MOTPEIIHOCTH HW3MEPEeHHIH,
W3MEpUTEIIbHBIE TPUOOPHI, I poBas JadbopaTopus.

Maremaruka: Pemenue cuctembl ypaBHeHuW. JluneiHas QyHKIusa, napabona,
runep6oma, ux rpaduku U CBOMCTBA. TpUroHOMETpHUYeCKHe (PYHKIIUU: CUHYC, KOCUHYC,
TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopbl W uX
MPOEKIIMU HA OCH KOOPAMHAT, CIIO)KEHHUE BEKTOPOB.

Bbuosorusi: MexaHuueckoe [BMKEHHME B JKMBOW mpupozae, 1uddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHuW3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKaloIlel cpenbl,
yTuiu3anus  OMOOPraHMYECKOro  TOIUIMBAa  JUIs  BBIPAOOTKH — «TEIUIOBOW» |
SJICKTPOSHCPIUHU, MOBCPXHOCTHOC HATSKCHHUC W KAIWUIAPHBIC SABJICHUA B MPUPOIAC,
ANEKTPUYECKHUE SIBJIEHUS B )KUBOU NPUPOJIE.

XHMMHA: JUCKPETHOE CTPOCHHE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsA Macca, NOJTYYCHHC HAHOMATCpUaJIOB, TCIIJIOBLIC CBOMCTBaA TBépI[BIX TCII,
KUJAKOCTEH W Ta30B, JKUIKUE KPUCTAUIBI, JJIEKTPUYECKHUE CBOWCTBA METAJUIOB,
SJICKTPOJUTHYCCKAA AUCCconanysl, raJibBaHUKa, 3JICKTPOHHASA MUKPOCKOIIHA.
I'eorpadmusi: BnaxxHOCTh BO3yXa, BETPBI, 0ApOMETP, TEPMOMETP.

TexHosorus: npeodpazoBaHue ABMKEHUN C UCIOJIB30BAHUEM MEXAaHHU3MOB, YUET CyXOro
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U KUJKOTO TPEHUS B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMH (KPOHILITEHH, pelierdarbie
KOHCTPYKLIMH), UCIIOJNIb30BaHNE 3aKOHOB COXPAaHEHHMS MEXaHHKH B TEXHUKE (THPOCKOII,
BOJIOMET M Jpyrue), ABUraTelb BHYTPEHHErO CropaHus, rmapoBasi TypOMHa, OBITOBOM
XOJIOMJIBHUK, KOHAUIIMOHED, TEXHOJIOTUH MOJyUYEHUSI COBPEMEHHBIX MaTepUaJIoB, B TOM
YlCJIe HAHOMAaTEpUaJIOB, U HAHOTEXHOJIOTUHU, 3JIEKTPOCTATUUECKAs 3alllUTa, 3a3€MJICHUE
3IEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOTYITPOBOJHUKOBBIE TPHUOOPHI, ralbBaHHUKA.

11 KJIACC
Pasznea 4. diekTpoauHaMuKa
Tema 4. MarauTtHoe moJie

B3anmoneicTBUE MOCTOSHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarnuTHoe MoJe.
Bekrop marauTHOM MHAYKIUH. [IpUHIUI Cynepno3uuy MarHUTHBIX 1oJei. JIMHUU MarHUTHOM
WHIYKIUU.

MarauTtHoe 1osie TpOBOJHHUKA C TOKOM (MPSMOTO MPOBOAHHMKA, KATYIIKH U KPYrOoBOT'O
BUTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIECHUE U MOIYJIb.

Cuna JlopeHma, €€ HampaBJI€HHE W MOIYJb. JIBM)KEHUE 3apsSyKEHHOW YacTUIBI B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

MarnuTHoe noje B Beuiectse. PeppoMarHeTUKy, rnapa- U JuaMardHeTUKH.

TexHuueckue yYCTpPOWCTBA U TEXHOJOTMUECKHE MPOIECChl: MPUMEHEHUE MOCTOSHHBIX
MAarHuTOB, JJIEKTPOMATHUTOB, TECTEP-MYIbTUMETP, JIIEKTPOABHTraTeNb $IKOOU, yCKOpUTEIU
3JIEMEHTAPHBIX YaCTHII.

JdemoHcTpanuu

Kaptuna nuHUN HMHAYKOMM MarHUTHOTO TMOJSI TOJIOCOBOIO W MOJKOBOOOPa3HOTO
MIOCTOSIHHBIX MarHUTOB.

KaprnHa nuHMI MarHWUTHOM MHAYKIMHM I[OJSL JUIMHHOTO MPSMOrO NPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MTPOBOJIHUKA, KATYILIKH C TOKOM.

B3aumMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlenctBue cuiel JIopeHIa Ha HOHBI 3JIEKTPOJIMTA.

Habmoienue ABM>KeHUs My4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHnun  gedcTBUST  SJIEKTPOM3MEPUTEIHLHOTO  NPUOOpa  MArHUTOIJIEKTPUUYECKON
CUCTEMBI.

YdeHn4ecKuii IKCIIEPUMEHT, J1a0opaTopHbie padoThl, IPAKTUKYM

— MHccnegoBanme MarHUTHOTO MOJIS TOCTOSIHHBIX MarHUTOB.

— HccnenoBanue CBONCTB eppOMArHETHKOB.

— MHccnenoBanue AeicTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy € TOKOM.

— H3mepenue cunbl Ammepa.

— HM3yueHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

— OrnpeneneHre MarHUTHOW MHIYKIIMUA Ha OCHOBE U3MEPEHUsI CUIIbI AMIiepa.
Tema 5. DaeKTPOMATrHUTHASA HHAYKIHS

SIBneHue 3neKTpOMarHUTHON MHAYKUMHU. [IoTOK BekTOopa MarHMUTHOM MHAYKIMH. DJIC
WHIYKIUU. 3aKOH 3JeKTpoMarHUTHOW wHAykuuu Dapanes. BuxpeBoe 3eKTpUUECKOE IOJIE.
Toxku Dyko.

OJIC MHAYKIIMY B MPOBOJIHUKE, JTBHXKYIIEMCS] B OJJHOPOJIHOM MarHuTHOM ITOJIE.
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[IpaBuio Jlenna.
NunyktuBHocTh. Karymika HMHIYKTHBHOCTH B LENHU IOCTOSIHHOTO TOKa. SIBieHue
camounaykiuu. 3/]C caMOUHTyKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.
DNEKTPOMarHuTHOE MOJIE.
TexHuueckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: HMHAYKIIMOHHAs IIeYb,
COJICHOUJ, 3alIUTa OT 3JIEKTPU3ALMH TEJ IPU IBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

JdemoHcTpauuu

— HaOmronenue sIBICHUS SIEKTPOMArHUTHON MHTYKITUH.

— MHUccnenoanue 3aBucumoct DJIC MHAYKIMU OT CKOPOCTH HM3MEHEHHS MarHUTHOTO
MOTOKa.

— IIpaBuno Jlenua.

— Ilamenue MarauTa B aJJIOMHUHHEBOU (MEIHOM) TpyoOe.

— SIBneHue caMOMHAYKIUH.

— Hccnenosanue 3aBucumoct IIC caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbl TOKA B
LETH.
Y4yennueckuii IKCIEPUMEHT, JIa0OPaTOPHbIE Pad0Thl, IPAKTHKYM

— MHccnenoBanue siBeHUs 3JIEKTPOMArHUTHOW UHTYKLIUH.

— Omnpenenenre MHAYKIIMU BUXPEBOTO MAarHUTHOTO TTOJIS.

— MHccnenoBanue siBIEHUS] CAMOUHTYKIIUH.

— Co6opka MoJIeNH AIIEKTPOMArHUTHOTO TreHepaTopa.

Pa3gen 5. Kojie0anusi 1 BOJIHBI
Tema 1. Mexanuueckue KoJie0aHus
KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.
lapmonnueckue  konebanus. KuHematmyeckoe UM JUHAMHYECKOE  OIMMCAHHE.
DHEpPreTUYecKoe ONMHUCAaHWe (3aKOH  COXpaHEHUs  MEXaHWYEeCKOW dHepruu). BwiBon
TUHAMHYECKOTO OMHCAHWS TapMOHHYECKHX KOJIGOAHWH W3 WX DJHEPreTUYECKOro W
KHHEMAaTUYECKOTO OMHMCAaHMUS.
Awmrmutyna u ¢aza xonebanuii. CBsI3b aMITTUTYIbI KOJICOAHUI MCXOJHOW BEIMYUHBI C
aMIUTUTyIaMU KoJieOaHuil €€ CKOPOCTH U YCKOPEHHS.
[Tepmon u wactora koseOanuid. [lepmom manmbix CBOOOAHBIX KOJEOAHHH MaTEMaTHYECKOTO
MmasiTHUKa. [leproa cBOOOIHBIX KOeOaHUI TPYKUHHOTO MasTHUKA.
[TonsiTue o 3aryxaromux KosneOaHusx. BreiHyxkneHHeie koneOanus. Pe3onanc. Pe3zonancHas
KpuBas. BiusiHue 3aryxaHust Ha BUJl PE30HAHCHOW KPUBOW. ABTOKOJICOAHUSI.
TexHuueckue yCTpOMCTBA M TEXHOJOTMUYECKHE MPOLIECCHl: METPOHOM, Yachl, Kauesw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.
JdeMoHcTpanuu
— 3amnuch Koje0aTenbHOro ABUKECHHUS.
— Habnionenue He3aBUCUMOCTH NIEpHUOa MajbIX KoJieOaHU rpy3a Ha HUTU OT aMIUIUTY/AbI.
— HWccrnenoBanme 3aryxalwomux KojeOaHWH ©  3aBHCHUMOCTH TEpHOJa CBOOOIHBIX
KoJie0aHUM OT CONMPOTUBIICHUS.
— MHccnenoBanue koneGaHMii rpy3a Ha MAacCHBHOH MpPYXHHE C LENbIO (OPMHPOBAHUS
MpeJICTaBICHHU 00 UIeaIbHON MOJIENN TPYKHHHOTO MasiTHUKA.
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— 3aKoH COXpaHEHHs SHEPTHHU MPU KOJICOAHUAX Ipy3a Ha IPYy>KUHE.
— MHccenenoBanue BBIHY)ACHHBIX KOJCOaHUI.
— HabGmonenue pe3onanca.
Y4eHn4ecKkuii IKCIIepUMEHT, 1a00opaTopHbie padoThl, IPAKTHKYM
— H3zmepenue neproja cBOOOHBIX KOJI€OaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.
— /3ydeHue 3aKOHOB JIBIKEHHS TeJIa B X0/1€ KOJIeOaHUIl Ha yIIPyroMm IojiBece.
— HW3yueHue nBUKEHUSI HUTSIHOTO MasiTHUKA.
— IIpeobpazoBanue 3HEprUx B MPYKUHHOM MasITHUKE.
— HccnenoBanue yObIBaHUS aMILUIUTY bl 3aTyXalOMINX KOIeOaHUH.
— MHccenenoBanue BBIHYXACHHBIX KOJCOaHUI.
Tema 2. D1eKTPOMATHUTHBIE KOJIeOAHUS
Konebarenbubiit koHTYyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KoJeOaHHS B HAEaIbHOM
konebarenbHOM KoHType. ®opmyma Tomcona. CBsi3b aMIUTMTYIBI 3apsia KOHJIEHCATOpa ¢
aMIUIUTYIOM CUJIbI TOKA B KOJIE€0ATEIIbHOM KOHTYPE.
3aKOH COXpaHEHHS SHEPTUHU B UCAIbHOM KoJiebaTeIbHOM KOHTYpE.
3aryxaromue 3IeKTpOMarHUTHbIE KoeOanus. BeIHYKIeHHbIE AJIEKTpOMarHUTHbIE KOJIeOaHMsI.
IlepemeHHbII TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYAHOE U JAEHCTBYIOLIEE
3HaYeHHE CHJIbI TOKA U HAINPSDKEHUS TIPU PA3JIMYHON (opMe 3aBHCHUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHU.
CunyconaaJIbHbIN IEPEMEHHBIN TOK. Pe3uctop, KOHAEHCATOP U KaTylllKa HHIYKTUBHOCTH
B IIEMU CHHYCOUJAJIBLHOIO MEPEMEHHOTr0 TOKa. Pe30oHaHC TOKOB. Pe30HaHC HanpsHKEHUH.
Nneansubiii Tpanchopmarop. [IponsBoacTBo, nepenada U moTpedaeHne dIEKTPUIECKON
SHEPIHH.
DKOJIOTMYECKHE PUCKU MPU IPOU3BOJACTBE 3JIEKTpOdHEpruu. KynbTypa HCIIOIB30BaHUS
AJIEKTPO3HEPTUHU B IIOBCEIHEBHOM JKU3HH.
TexHuueckue YCTPOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUHU AJIEKTpoIepeaay.
JdemoHcTpauuu
— CB0oOOJHBIE JIEKTPOMArHUTHBIE KOJICOaHNUS.
— 3aBHCHMOCTb YaCTOThI CBOOOIHBIX KOI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.
—  OcumimorpaMMBbl 3JIEKTPOMarHUTHRIX KOJIeOaHHH.
— T'eneparop He3aTyXarOUUX IEKTPOMArHUTHBIX KOJICOAHUH.
— Mogenb 31eKTpOMarHuTHOTO reHepaTopa.
— BeIHyX/1eHHbIE CUHYCOUIaTIbHbIE KOJIeOaHusI.
— Pesucrop, karylka HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.
— Pe3onaHc npu mocienoBaTeNbHOM COESAUHEHUM PE3MCTOpA, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOPA.
—  YCcTpo#CTBO M MPUHIIUI AeHCTBUS TpaHchopmaTopa.
— Mogenb TMHAN 3IEKTPOINIepeSauH.
YdeHn4ecKuii IKCIIEPUMEHT, J1adopaTopHbie padoThl, IPAKTUKYM
— H3yuenue tpancdopmaropa.
— HccnenoBanue nNepeMEHHOIO TOKA 4epe3 MOCIEA0BATENbHO COEAUHEHHBIE KOHIEHCATOP,
KaTyILIKYy U pE3UCTOP.
— Habnionenue 31eKTpOMarHUTHOTO PE30HAaHCa.
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— MHccnenoBanue paboThl HCTOUHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.
Tema 3. Mexanu4yecKkue U 3JIeKTPOMATHUTHbIE BOJIHbI

MexaHnueckue BOJIHBI, yCJIOBUs HX pacnpocTpaHeHus. Ilomepeunsle M mpomosibHbIE
BoJIHBL. Ilepuon, ckopocTs pacnpocTpaHeHus U AjduHa BOJHBI. CBOWCTBA MEXAHMUYECKUX BOJIH:
OTpakeHHe, TpeIoMIIeHUe, HHTephepeHIs U AudpaKIusl.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBoOe€ 3arps3HEHNE OKPYKAIOLIEH Cpeabl.

DONEeKTPOMarHUTHHIE BOJHBI. Y CIOBUSI M3JIY4YEHMs 3JIEKTPOMAarHUTHHIX BOJIH. B3anmHas
opuenTanys BekTopoB E,” B,” v B 3JIEKTPOMarHUTHO! BOJIHE.

CBoiicTBa 2/EKTPOMAarHUTHBIX BOJH: OTPaKEHUE, IPEJIOMIIEHHE, MOJsSpHU3aLus,
uHTEephepeHIMs U AU(PaKIIHsL.

[IIxana 37€KTPOMarHUTHHIX BOJIH. [IpuMEHEHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHIMIIBI paguOCBsI3U U TeaeBUACHU. Paguonokanmys.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoHCTBa M NMPAKTHUECKOE MPUMEHEHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
pamap, paguonpuéMHUK, TeleBH30p, aHTeHHa, Ttenedon, CBY-meub, yibpTpa3BykoBas
JMArHOCTUKA B TEXHUKE U MEJULIMHE.

JdemMoHcTpanuu

— OOpa3oBaHue U PacIPOCTPaHEHUE MONEPEUHBIX U MPOAOIBHBIX BOJIH.

— KoneO:mromeecs Teno Kak HICTOUHUK 3BYKa.

— 3aBUCHMOCTb JUIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

— Habmronenue orpaskeHus U IPeIOMIIEHUS] MEXaHUYECKUX BOJIH.

— HaGmonenne natepdepeHy u Audpakiuu MEXaHUIeCKUX BOJIH.

— AKyCTHUYECKHMH pE30HaHC.

— (CBoiicTBa yibTpa3ByKa U €ro IPUMEHEHUE.

— HabGmonenue cBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM

Kosie0aHui.

— HccnenoBaHnue CBOMCTB — AJIEKTPOMAarHUTHBIX — BOJIH:  OTPaX€HHE, IPEIIOMIICHUE,
noJsipu3anus, Judpakiuus, UHTepdepeHIns.

— OGHapy>xeHre HHPPAKPACHOTO U YAbTPAPUOIETOBOTO U3TYUCHUH.
Y4eHn4eckuii IKCIIepUMEHT, 1a00paTopHbIe padoThl, IPAKTHKYM

— H3yudeHue napameTpoB 3BYKOBOW BOJIHBI.

— H3ydeHune pacnpocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. OnTuka

— IIpsMonuHeiiHOEe pacpoCTpaHEHHUE CBETa B OJHOPOAHOM cpene. JIyd cBeta. TodedyHbIit

UCTOYHUK CBETA.

— Orpaxenue cBera. 3aKOHBI OTpakeHUs1 cBeta. [locTpoeHue M300pakeHH B IUIOCKOM
3epkaiie. Cpepuueckue 3epkana.

— Ilpenomnenune cBera. 3akOHbI MpPEJIOMJICHUS cBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHus1. OTHOCUTENBHBIN MOKa3aTelNb MpenoMiIeHus. [I0CTOSIHCTBO YacTOThI CBETa

U COOTHOILEHHE JUIMH BOJIH IPU NEPeXoae MOHOXPOMATHUECKOro CBETa Yepe3 IPAHUILy

paszzena IByX ONTHYECKUX Cpell.

— Xopx nyueii B npusme. JJucniepcus ceeta. CiaoxHbIN cocTaB 6enoro cBeta. L{BerT.
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[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroi oaIHoro BHyTPEHHET0 OTPaKeHUS.
CoOuparomue W pacceuBaronie JuUH3bI. ToHKas nuH3a. DOKYCHOE pacCTOSHHUE H
ONTUYECKas CHJIa TOHKOM JIMH3BL. 3aBUCUMOCTh (POKYCHOTO PACCTOSHHUS TOHKOM
cepudecKoil TMH3bI OT €€ FeOMETPUU U OTHOCUTEJIBHOTO MTOKA3aTeNsl PEIOMIICHHMSL.
dopMya TOHKOU JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JINH30MU.

Xoa ayda, NPOUIEAIIEro JUH3Y IMOJ MPOU3BOJIBHBIM YIioM K €€ IJIaBHOM ONTHYECKOU
ocu. IloctpoeHne wu300paKeHUH TOUKM M OTpe3Ka NPSIMOMl B cOOMpAIOIUX H
paccenBaroOUINX JMH3aX U UX CUCTEMAX.

Onrtuueckue mpubopsl. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTHYeCKast CUuCcTeMa.
[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

BonnoBast ontuka. HMHrepdepenuuss cBera. KorepeHTHble HCTOYHHMKH. Y CIOBUS
HaOJIOICHNsT MAaKCUMYMOB M MHHMMYMOB B MHTEp()EpPEHLMOHHOM KapTHHE OT ABYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KitlacCHUeCKUX UHTEPPEPEHIIMOHHBIX CXEM.
Hudpakuus cBera. JudpaknuoHHas pemeérka. YcioBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.
ITonspuzanus ceera.

TexHHUYeCKHMEe yYCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JyIa, IEPUCKOIL,
(oroanmnapar, MUKpOCKOI, IPOEKLIMOHHBIN anmnapar, IpOCBETICHUE ONTUKU, BOJJIOKOHHAS
OITHKA, TU(PPAKIMOHHAS PEHIETKA.

JdemMoHcTpanuu

3aKOHBI OTpPaKEHUS CBETA.

HccnenoBanue npenoMieHusl CBETa.

HabmiogeHne noHoro BHYTpEeHHEro oTpaskeHus. MoJienb CBEeTOBOIA.

HccnenoBanne XoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKONApalIEIbHYIO IUIACTUHY U
IpU3MYy.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6mronenue untepdepeHium cera.

HaOnroneHune 11BETOB TOHKUX IUIEHOK.

Hab6nronenue audpakuun cBera.

Wzyuenune nudpakiinOHHON PEIIETKH.

Hab6nronenue audpakiimOHHOTO CIIEKTpA.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipuzaniu cBeTa.

[IpumeHneHue nospou10B A U3YUYEHUS MEXAaHUUECKUX HAMIPSIKEHUH.

YdeHn4eckuii IKCIIepUMEHT, J1a00paTopHbIe pad0oThl, IPAKTHKYM

M3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BeLIECTBa (Ha MpUMeEpe KHUJIKUX
JIUH3).

N3mepenne poKyCHOTO pacCTOSHUS paCCEUBAIOLIHNX JIMH3.

[Monmyuyenne n300pa>keHust B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3HI.

[Tony4yenne n3o00paxeHus B CUCTEME U3 BYX JIUH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Habmonenue nudpaxym, HHTEpPEepeHIINN U MOJIIPU3AIUU CBETA.
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— H3ydeHue nmonsipu3aiu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTU AUAIICKTPHKA.
— H3zydenue unTepdepeHINM Ta3epHOTO U3ITyUEHUS Ha IBYX IIEIISX.

— HabGmonenue qucniepcum.

— Habmonenue u ncciaenoBanme TUPPAKIMOHHOTO CIIEKTpa.

— H3mepeHue NIMHBI CBETOBOM BOJIHBI.

— Tlomyuenue criekTpa U3Iy4EHHUS] CBETOANO/1A TIPU IIOMOUIH JU(PPAKIUOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cienIHAJIbLHOM TEOPHH OTHOCUTEIbHOCTH

I'paHunbl IPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocTymarsl crnienualbHOM TEOpUU
OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW  WHTepBas.  [IpeoOpasoBanus Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHHM M COKpAICHHE
JUIMHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUILIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

TexHudeckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: CIIyTHUKOBBIE INPUEMHHUKH,
YCKOPUTENHN 3apsKEHHBIX YaCTHLL.

YdeHn4ecKuii IKCIIEPUMEHT, JJadopaTopHbie padoThl, IPAKTUKYM

— Ormpenenenue UMITyJIbCa M SHEPTHH PENIATUBUCTCKUX YacTHIl (10 ¢oTorpadusM TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka
Tema 1. KopnycKyJIsipHO-BOJHOBO# JyaJu3M

PaBHOBecHOE TemioBOE wu3MydeHHE (M3ITydeHHE aOCONIOTHO YEPHOTO Tena). 3aKOoH
cmenienus: Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.

®otordpdexr. Onbitel A.I'. Cronerosa. 3akonsl GoTordpdekra. YpaBHeHue DUHIITEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeTa (B YacTHOCTH, JaBJICHHME CBETa Ha aOCONIIOTHO MOIJIOMIAIOUIYI0 U
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiThl [1.H. JleGenena.

BonHoBsie cBoiicTBa yactuul. Bonnel ne bpoitns. J{nuna BosiHbl Ae bpoiins u pazMepsl
00JIacTH  JIOKaMW3allMKM  JABWXKYIIEHCS  dYacTuibl.  KoOpImyCKyJIsSIpHO-BOJTHOBOW  TyaJTM3M.
Judpakius 31eKTPOHOB Ha KpUCTaIaX.

Crenuduxa n3mepenui B Mukpomupe. CootHomenus HeornpenenéuHocrei [ elizendepra.
TexHuueckne YCTpOWCTBA M TEXHOJOTHUYECKHE IPOLECCHI: CIEKTPOMETp, (hoTorsIeMeHT,
dboTomaTunK, TyHHEIHHBIA MUKPOCKOII, COTHEUHAs: OaTapesi, CBETOIUO/.

JdeMoHcTpanuu

—  @oTo3ddeKT Ha YCTAaHOBKE C IMHKOBOU TUIACTUHOM.
— MHccnenoanue 3akoHOB BHeNIHETO GoTodPdekra.
— MHccnenoBanue 3aBUCHMOCTH CONTPOTHBIICHUS TTOIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.
— Cseroauon.
— Comueynas O6atapes.
YdyeHu4eCcKHUii IKCIEPUMEHT, J1a00paTopHbIe padoThl, IPAKTUKYM
— HWccnenosanue portopesucropa.
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— H3mepenune nocrostuHoi [Tnanka Ha ocHOBe HccaenoBanus Goroddexra.
— MHccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOIUOJ] OT HAIIPSKEHUSI.
Tema 2. ®u3uka atoma
— OnbITHI 1O UCCIIEAOBAHUIO CTpOeHUs aToMa. [imaneraprast Moaens atoMa Pesepdopra.
— Ilocrynarer bopa. M3nyuenue u noriormieHne (POTOHOB MPH MEPEX0Jie aToMa C OJHOTO
YPOBHS SHEPTUHU HA IPYTOM.
— Bunpl ciekTpoB. CrieKTp ypOBHEHN SHEPrUU aTOMa BOJIOPOA.
— CnoHTaHHOE U BBIHYXKJIEHHOE U3JlydeHue cBera. Jlazep.
— Texnuyeckue yCTpOMCTBA W TEXHOJOTMYECKHE IMPOLECCH: CHEKTPAIbHBIN aHaInu3

(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

JdemMoHcTpanuu

— Mogens omnbiTa Pezepdopaa.
— HalGmonenue muHEeHYaTHIX CIIEKTPOB.
—  YCTpOUCTBO U IEUCTBHUE CYETYMKA HOHUZUPYIOLIUX YACTHII.
— Omnpenenenue AIUHBI BOJHBI JIA3EPHOTO U3TYYEHUSI.
Y4dennueckuii IKCIEPUMEHT, JIa0OpPaTOPHbIE Pad0Thl, IPAKTHKYM
— HabGmonenue muHeHYaTOrO CrieKTpa.
— MHccenenoBanue criekTpa pa3pekeHHOIO0 aTOMAPHOTO BOJOPOJA U U3MEPEHUE ITOCTOSTHHOU
PunGepra.
Tema 3. ®u3uKa aTOMHOI0 SIIPA M 3JIEMEHTAPHbBIX YaCTHIL

Hyknonnas monens sigpa I'eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe 4UCIO Spa.
H3oTonsl.

PagnoakTuBHOCTB. Anb(ha-pacna. DIEKTPOHHBIN 1 MO3UTPOHHBINA OeTa-pacnaa. ['amma-
U3JIy4CHHE.

3aKOH paJMOAaKTUBHOTO pacnaja. PanavoakTuBHBIE u30TONBI B mpupoae. CpoicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢dbon m3nyuenus. [lozumerpusi.

DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsbie cuibl. [ledekT maccer sapa.

Anepuple peaknuu. Jlenenne wu cuHTE3 sAnep. SpepHbie peakTopbl. [IpoGiemsl
YOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE AaCMEKThl Pa3BUTHUS  SIEPHOM
SHEPIeTUKHU.

Meroabl perucTpanuu U UCCIEI0BAHMS 3JIEMEHTAPHBIX YACTHLL.

DyHIaMEHTAIbHBIE B3aUMOJECUCTBUS. bapruoHbl, Me30HBI U JienToHbL. [IpencraBienue o
CrangaptHoit Mogenu. KBapk-TJIr0OHHAsI MOJIECNIb aIPOHOB.

®usuka 3a npeaenamu CTaHaapTHOU Mozenu. TéMHas Matepust U TEMHAsI SHEPTHSL.

EnuncTBO DM3MvecKoil KapTHHBI MHpA.

TexHUYecKre yCTPOMCTBA U TEXHOJIOTHYECKHE MPOLECCHl: JO3UMETp, Kamepa BuiibcoHa,
SIIEPHBIA  pEaKTOp, TEPMOSIEPHBI peakTop, aToMHas OomM0a, MarHUTHO-PE30OHAHCHAS
TOMOTpadus.

Y4ennueckuii IKCIEPUMEHT, JIa0OpPaTOPHbIE Pad0Thl, IPAKTHKYM

— MHccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusm).
— HccnenoBanue paanoakTUBHOTO (OHA C UCIIOIB30BAaHUEM JI03UMETPA.
— H3ydenue nornomieHus 0eTa-4acTUI] ATFOMUHUEM.
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Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Oranel pa3BUTHA acTpoHOMMM. [IpuknazHOoe M MHUPOBO33PEHUECKOE 3HAUYECHUE
actpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (U3UKHU JJs OOBSCHEHUS MPHPOABI KOCMUYECKHX
00BEKTOB.

MeToapl acTpOHOMHMYECKHMX uccieoBaHUM. COBpPEMEHHBIE ONTHYECKUE TEJIECKOIBL,
PaAMOTENECKOIIbl, BHEATMOC(EpHask aCTPOHOMHSI.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.
ConHeynas cucrtema.

Comnue. ConHeyHas akTUBHOCTh. Mictounuk sHeprun CoHIa U 3BE31.

3BE31pl, MX OCHOBHBIE XapaKTEPUCTUKH. JluarpaMma «CIEKTpaibHBI Kjlacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM IOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3] IJIABHOM  IOCJIENOBATENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHbIE
IIPEJICTaBICHUS O IPOMCXO0XKIEHUH U 3BomonK CosHIla U 3BE3/]. DTarbl )KU3HU 3BE3N.

Muneunsiii [lyte — Hama ['anaktuka. [lonoxenue m nuxenue CosHia B ['amakTuke.
Tunel ranakTuk. PaguoranakTuku v kBa3apsl. YHEpHBIE IBIPHI B APAX TAIAKTHK.

Bcenennas. Pacimupenune Beenennoii. 3akon Xao6ma. Paz6eranue ramaktuk. Teopus bonbiioro
B3pbIBA. PETMKTOBOE M3IIydeHue.

MacmtabHast ctpykTypa Beenennoii. Meraranaktuka.

Hepeménusie mpo0iaeMbl aCTpOHOMUH.

Y4yennueckue Ha0II0AeHNUS

— Habnionenuss 3BE3nHOrO Heba HEBOOPYXKEHHBIM TJIa30M € HCIOJIb30BAaHUEM
KOMIBIOTEPHBIX TMPUIOKEHUN 71l ONpeAeNCHUs TOJOXKEHUsT HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE c03Be3a1s1 CEBEPHOI0 NOMyIIApHsl U IPKUE 3BE3BI.

— HaGmonenus B reneckon JIlyHbI, TUTaHET, TYMAHHOCTEH U 3BE3THBIX CKOILJICHUH.
Pu3nyecKuil MPAKTHKYM

— CrnocoObsl  u3MepeHuss (U3MUECKUX BEIMYMH C HCIOIb30BAaHUEM AaHAJOTOBBIX U
HU(GPOBBIX H3MEPUTENBHBIX MNPUOOPOB M KOMIIBIOTEPHBIX JIaTYMKOBBIX CHCTEM.
AOCOTIOTHBIE M OTHOCUTENIbHBIE MOTPEIIHOCTH HU3MEPEHHM (U3MYECKHUX BETUYMH.
Onenka rpaHul] NOrPEUIHOCTEN.

— [IIpoBeneHue KOCBEHHBIX WM3MEPEHUH, WCCICIOBAHUNA 3aBUCUMOCTEH (U3HYECKUX
BEJIMYMH, TIPOBEpPKA TMPEUIOKEHHBIX THUMOTe3 (BbIOOp ©3 paboT, ONMHCAHHBIX B
TEMAaTUYEeCKUX pas3fenax «YUeHHYECKUH OSKCIIEPUMEHT, J1abopaTopHble paboThl,
IPAKTUKYM»).

O6o0marmnee noBTopeHue

O6oOuieHne W cUCTEMaTU3alUsl COJCpPXKAHUS  pas3lesNoB  Kypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TepMOIUHAMHKay», «DIeKTpoauHamuka», «KomnebGaHus M BOJIHBD,
«OCHOBBI ClleUANIbHOW TEOPUHM OTHOCUTENbHOCTH», «KBaHTOBas ¢usukay, «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Pons ¢u3ukm w acTpoHOMUM B SKOHOMHYECKOW, TEXHOJIOTMYECKOW, COIMAIBLHON U
THYECKON cdepax HeATeTbHOCTH 4YeloBeKa, pOJib M MECTO (PU3MKM U acTPOHOMHUH B
COBPEMEHHOM HAy4yHOM KapTMHE MHUpPA, 3HAYCHHE OIMCATEIbHOM, CUCTEMATU3UPYIOLLEH,
OOBSICHUTENBHOM M POTHOCTHYECKON (PYHKIUI (PU3NUECKO Teopuu, poiib (HU3NYECKOr TEOPHH
B (popMHpOBaHUM TpEACTaBICHUN O (PU3UUECKON KapTUHE MHpA, MECTO (PU3NUYECKON KapTHUHBI
MHpa B 00ILEM PsIY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUN O IPUPOJIE.
MexnpeaMeTHbIe CBS3H
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Nzyuenune kypca pusuku yrinyOon€HHOTO ypoBHS B 11 Kitacce oCymiecTBIseTCsS ¢ y4ETOM

COACPKATCIIbHBIX MCIKIIPECAMCTHBIX CBsI3EH C KypCaMu MaTCMAaTUKU, 6I/IOJ'IOFI/II/I, XHUMHU,

reorpaduu ¥ TEXHOJIOTHH.

MesknpeaMeTHble HOHATHS, CBA3aHHbIE ¢ H3y4YeHHEM METOJ0B HAY4YHOI'0 NO3HAHMA:
SIBIICHUE, HAYYHBIN (DaKT, TUMOTE3a, (PU3HUecKas BETUINHA, 3aKOH, TEOPUSsl, HAOIIOACHHE,
IKCIEPUMEHT, MOJEIUPOBAHUE, MOJAEIb, HW3MEPEHHE, IIOTPEIIHOCTH W3MEPEHUH,
U3MepHUTeNbHbBIe TPUOOpPHI, HU(ppoBas 1abopaTopusi.

Maremartuka: Pemenne cucremsl ypaBHEeHUN. Tpuronomerpudeckue GyHKIMH: CHHYC,
KOCHHYC, TAaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpHI 1
UX NPOEKIMU HAa OCH KOOPAMHAT, CIOXEHHE BEKTOPOB. IIpom3BoaHBIE 31€MEHTApHBIX
¢ynkuunit. [Ipu3Haku mogodus TPEyroJbHUKOB, ONpPENeIeHUe TUIOMAaN TIOCKUX (UTyp
U 00bEMa Ted.

Buosorus: snexTpuueckue SBICHUS B XKUBOW MpUpOJE, KojeOaTeabHBIC JBUKCHHS B
JKUBOM TNpUPOJE, DKOJOTMYECKHME PUCKM TIpU IPOU3BOJACTBE  AJIEKTPOIHEPIHH,
JIEKTPOMAarHUTHOE 3arps3HEHUE OKPY)KAIOIEH cpeibl, YJIbTPa3ByKOBasi IMarHOCTUKA B
MEIMIVHE, ONITHYECKUE SIBICHUS B )KUBOU IPUPOJIE.

XHMMHA: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.
I'eorpadusi: MarHUTHBIC MONTIOCA 3EMITH, 3aJI€)KU MAarHUTHBIX Py, POTOCHEMKA 3eMHOM
MOBEPXHOCTH, cericMorpad.

Texnonorus: IIPUMEHEHHE ITOCTOSTHHBIX MarHuroB, JJIEKTPOMAarHuTOB,
ANIEKTPOABHUraTeNb SIKoOH, reHepaTop NepPEeMEHHOT0 TOKa, MHIAYKLIMOHHAS I€4b, JIMHUH
JIEKTpoNepeaay, 3JIEKTPOJABUraTellb, pajnap, pagUuONpUEMHHK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieup, ynpTpa3ByKkoBas IMarHOCTUKA B TEXHUKE, IPOCKIIMOHHBIN anmapar,
BOJIOKOHHAsI OINTHKA, COJHEYHas OaTapesi, CIYTHUKOBbIE MPHUEMHUKHU, SAEpHAs
JHEPreTHKA U DKOJOTUYECKHUE ACIIEKTHI €€ Pa3BUTH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIudHOCTHBIE pe3yNbTaThl OCBOEHUSI yueOHOTo mpenmMera «Dus3uka» AOIHKHBI OTPaXaTh
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroIMXCs PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
pacimvpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3allii OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIHHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:
1) rpaaaHCcKOro BOCIUTAHUS:

— chOPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOr0 00IIEeCTBa;

— TPUHATHE TPAAUIMOHHBIX OOIEYETIOBEUYECKHX T'YMAHHCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEI;

— TOTOBHOCTh BECTH COBMECTHYIO JEATENIHOCTh B MHTEpecax TIpa)KIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

— YMEHHE B3aWMOJICWCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHUU C UX
GYHKIUSAMHI U Ha3HAYCHUEM;

— TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOM NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

— c(opMUPOBaAaHHOCTH POCCUNUCKON IPAKIAHCKON WICHTUYHOCTH, TATPUOTH3MA;

— IICHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIaM, IOCTHKEHHSIM POCCHICKUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKE,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— chOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHMUS;

— CHOCOOHOCTH OIICHMBATh CUTYAIMIO U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B I€ATE€ILHOCTH yUEHOTO;

— OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHHE YCTOMYUBOTO OYAYIIIETO;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

— DCTETUYECKOE OTHOUICHHE K MUY, BKJIIOUask 3CTETHUKY Hay4YHOTO TBOPUYECTBA, IPHUCYIIIETO

¢u3nueckoil Hayke;
5) Tpy10BOro BOCIUTAHUA:

— WUHTepec K pa3nuyHbIM cdepam NpodeCcCHOHANBHON NeATEeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KHU3HECHHBIC TUTAHEI;

— TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHMIO M CaMOOOpa30BaHUIO B 00yacTu (pu3uku Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

— chOPMHUPOBAHHOCTh 3KOJOTUYECKOW KYIbTYphl, OCO3HaHHE TIN00aIbHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

— TUIAaHUPOBAHHME M OCYILIECTBJICHUE JECUCTBUU B OKPYXKAIOIIECH Cpelle HAa OCHOBE 3HAHUS
1eJield yCTOMYMBOTO pa3BUTHA YETIOBEUECTBA;

- PacmnpeHI/Ie OIbITa ACATCIBHOCTHU 3KOJIOTHYECKOM HAIpaBJICHHOCTU Ha OCHOBC
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UMEIOIINXCS 3HAHUH 10 (PU3HMKe;

7) HEHHOCTH HAYYHOI'0 O3HAHMSA:

Cc(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (PU3NIECKON HAYKH;

OCO3HAHHE [IEHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTh B TIpOIlecce U3ydeHUsT (DU3HKH
OCYIIECTBIISATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO NEATEIIFHOCTh MHIMBHIYalbHO U B
rpymre.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIE NelCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENIbHO (POPMYIUPOBATh M aKTyalIM3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeAeNATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B pacCMaTpUBAEMbIX (HU3HMUECKHUX
SBJICHUSX;

pazpabarbiBaTh IUIAH pEHICHHWs MpoOJeMbl C Y4€TOM aHalu3a UMEIONIUXCS
MaTepuaIbHbIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHBHI B JESITEIHHOCTH, OIEHUBATH COOTBETCTBHE PE3YNIHTATOB IIETSM,
OIICHUBATh PUCKH TIOCIEACTBUN JESATEILHOCTH;

KOOPJAMHHUPOBATh W BBHIMOJIHATH pPAa0OTy B YCIOBUSAX PEATbHOT0, BHUPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

ba3soBble ucciienoBare/bCKHe AeHCTBUA:

BJIa/IETh HAyYHOW TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHATUAMU U METoJaMu (U3HUYECKOI
HayKH;

BJIQJICTh HABBIKAMHU Y4e€OHO-HCCIIEIOBATENLCKON U MPOEKTHOHN JESITeThHOCTH B 00JIACTH
¢bu3KKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIEHOMY TIOUCKY METOJIOB PELICHUS
3aja4 (PU3NYECKOro CoNlepKaHus, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB ITO3HAHUS;

BJIQJICTh BUJAMH JCSATEILHOCTH MO TONYYEHUIO HOBOTO 3HAHUS, €0 MHTEPIpPETaIuHy,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYyalUsIX, B TOM UYUCIE MPU
CO3/IJaHUHU Y4EOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyalW3WpOBaTh 3a/ady, BBIIBUTaTh
TUNOoTe3y €€ pelleHus, HaXOAUTh apryMEHTBI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKACHUIA,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

AQHAIM3UPOBATh TONYYEHHBIE B XOJE pEUICHHs 3a7aud pPe3ydbTaThl, KPUTUYECCKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIC 33aa4d B O0Pa30BATEIBHONU ACSITEITHLHOCTH, B
TOM YHUCJIE TIPU U3yYCHUHN (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTh 3HaHUS MO (PU3HKE B IPAKTHUUECKYIO 001aCTh KUZHEAESATEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC IOAXOAbI U PEIICHNUS;

CTaBHUTh HpO6J’ICMBI " 3a71a4i, JOIMYyCKArIIHUEC aJIbTCPHATUBHBIC PCIICHUA.
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Pabora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMH IMOJy4eHUs WHGOpMalUU GU3NYECKOTO CONEPIKaHUS U3 UCTOYHUKOB
pPa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATH IOUCK, aHalU3, CHUCTEMaTU3allUI0 U
MHTEPIIPETANIO UHPOPMALIMK Pa3IMYHbIX BUJOB U (hOPM MpeacTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;

HCIIOJI30BATh CpPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAITHOHHBIX TEXHOJIOTUHA B
PCIICHNU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3allMOHHBIX 3a/1a4 C COGHIO,Z[GHI/IGM
TpeOOBaHUI HPrOHOMHKH, TEXHHKH OE30MacCHOCTH, TUTHUEHBI, PECcypcocOEpeKeHHUs,
MPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON 6€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOT0 COACP)KAaHUS B PA3IUYHBIX (opMmMaTax Cc Y4ETOM
Ha3Ha4YeHHUs WHPOPMAIMK | IIEJIEBOW ayJAUTOPUH, BBIOMpas ONTUMAIbHYIO GOpMy
MPEJICTABICHUS U BU3YyaTH3aIUH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (pU3MKH U BO BHEYPOUHOH J1EATEILHOCTH;
pacro3HaBaTh MPEINOChUTKA KOH(PIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;
pPa3BEPHYTO M JIOTUYHO M3JaraTb CBOIO TOYKY 3PEHHUS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBUYaIbHON pabOThI;
BBIOMPATh TEMATUKY W METOJbl COBMECTHBIX NEHCTBUH ¢ y4E€TOM OOIIMX HMHTEPECOB, U
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IIPUHUMATh LEIU COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH
JIEUCTBUA MO €€ NJOCTHKEHUIO: COCTABJIATH IUIAH ICWCTBUM, pACHPENCIIATh POJIK C YUETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIGHUBATh KaueCTBO CBOETO BKJIAJA U KaXJI0TO YUaCTHHKA KOMaHbI B OOIIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeliaraTb HOBBIE MPOEKTHI, OLICHUBATH MJECH C MO3ULUU HOBHU3HBI, OPUTHHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIAITh TO3UTHBHOE CTPATETHYECKOE IOBEACHHE B PA3JIMYHBIX CHUTYaLHsX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe el cTBUS

Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH (U3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PEUICHHs] pacu€THBIX M Ka4eCTBEHHBIX 3a/1ady, IJIaH
BBIMIOJTHEHUS] TPAKTUYECKON paboThl C y4ETOM MMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciMpsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBAThH €ro, Oparth Ha ceOs OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTBIT;

croco0CTBOBaTh ()OPMHUPOBAHUIO M TPOSBICHHUIO JSPYIUIHMH B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBIA YPOBEHD.
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CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLIEHUBAThH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIAJCTh HAaBBIKAMU I[O3HABATENbHOM pedIeKcMH Kak OCO3HAHUS COBEPILAEMBIX
JIEUCTBUU U MBICIIUTENIBHBIX MPOILECCOB, NX PE3YJbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHUH TSl OLICHKH CUTYaIH, BEIOOpa BEPHOT'O PEIICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
MMPpUHHUMATDH CGG}I, IHOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

HNPpUHUMATh MOTUBEI U apIyMEHTBI IPYIUX IIPU aHAIIA3€ PE3YIbTAaTOB AEITEIbHOCTH,
pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporuecce nocTukeHUs! TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTrpamMMmbl MO (U3HKE
JUISL YPOBHSI CPEIHETO O0O0IIero oOpa3oBaHUs Yy OOYYAIOMIMXCS COBEPIICHCTBYETCS
IMOYUOHATILHBIU UHMEILIeKM, TIPEeoIaratoni ¢hOpMUPOBAHHOCTS:

CaMOCO3HaHUsI, BKITFOYAIOIIETO CIIOCOOHOCTh MMOHMUMATh CBOE IMOIIMOHAIILHOE COCTOSHUE,
BUJICTh HAIIPaBJICHUS Pa3BUTH COOCTBEHHOM AMOLIMOHANBHOMN c(ephl, ObITh YBEpPEHHBIM
B ce0e;

CaMOpCeryJmpoBaHusl, BKJIHOYAIOILICTO CaMOKOHTPOJIb, YMCHHC MMPpUHHUMATDH
OTBETCTBEHHOCTbH 32 CBOE MOBEJEHUE, CIOCOOHOCTh a/IallTUPOBATHCA K AMOLIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBALUM, BKIIOYAIOIIEH CTPEMIICHUE K JOCTMIKEHUIO LEIU U YCIEXYy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE ACHCTBOBATDH, UCXOS U3 CBOUX BO3MOXKHOCTEH;
OMIIaTUuH, BKHIO‘IaIOH_Ieﬁ CHOCO6HOCTB MMOHUMAaTb 5MOLUOHAJIBHOC COCTOAHHC [OPYIUX,
YUUTHIBATh €r0 MPH OCYIIECTBICHUU OOIIEHUS, CHOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOYAIOIIIUX CHOCO6HOCTB BBICTpanBaTh OTHOILICHHUA C JPYT'UMU
JIOAbMH, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U Pa3peIiaTh KOH(DIUKTHL.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 10 kJjiacce mpeIMeTHBIE pe3yJbTaThl Ha yriayOJEHHOM YPOBHE

JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH y O0YYAIOIIMUXCS YMEHUM:

NOHUMAaTh pOJb (U3UKK B HSKOHOMHYECKOHM, TEXHOJIIOTHYECKOH, HSKOJIOTHYECKO,
COLIMATILHOM M 3THYECKOM cdepax NesTeNbHOCTH 4YEJIOBEeKa, POjb U MECTO (PU3UKU B
COBPEMEHHON HAYyYHOW KapTHHE MUpPa, 3HAUCHUE ONUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEIIBHOW M TPOTHOCTUYECKONW (YHKIUNA (U3UYECKON TEOpHH — MEXaHUKH,
MOJICKYJISIPHOM (PU3UKU U TEPMOAMHAMUKH, POJIb (PU3NUECKON TeoprH B (HOPMUPOBAHUH
IpeCTaBiIeHUN 0 (PU3NIECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH Mojeniell (U3MUecKux Tell U MPOIecCOB (SBICHHUI):
WHEepLMajgbHas cucTteMa OoTcuéra, abCOJIOTHO TBEPAOE TeNOo, MarepHhalibHas TOYKa,
PaBHOYCKOPEHHOE JBM)KEHHE, CBOOOJHOE MajieHue, aOCOIIOTHO yrpyras aedopmanus,
abCOIOTHO YNpyroe v aOCOJIIOTHO HEYIPYTroe CTOJIKHOBEHUS, MOJETH Ta3a, KUIKOCTH U
TBEPAOTO (KPUCTATUYECKOT0) Tela, WACalbHBIA Tra3, TOUYCUHBIA 3apsll, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pa3nuyath YCIOBHsS (TpaHUIBl, OONACTH) MNPUMEHUMOCTH (U3UUYECKUX 3aKOHOB,
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MOHMMATh BCEOOIIMH XapakTep (YHIAMEHTAIbHBIX 3aKOHOB M OrPaHUYEHHOCTh
UCIIOJIb30BAHUSI YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBACHATH MEXAHUYECKHE MPOIIECCHl U SBJICHUS, UCIOJIB3YSI OCHOBHBIE
MOJIO)KEHNUS W 3aKOHbl MEXaHHKU (OTHOCHUTEIHHOCTh MEXAHWYECKOTO JIBUYKEHUS,
dbopMynbl KUHEMATUKH PaBHOYCKOPEHHOTO NBIKEHUs, mpeoOpa3oBanus [amumiest st
CKOPOCTH M TepeMelieHus, 3aKkoHbl HbIoTOHA, MpUHIUII OTHOCUTENbHOCTU [ ammies,
3aKOH BCEMUPHOTO TATOTEHMUSI, 3aKOHBI COXPaHEHUSI UMITYJIbCA U MEXaHUYECKOU SHEPTHH,
CBsI3b PA0OOTHI CWJIBI C W3MEHECHHEM MEXaHWYECKON HHEpPruH, YCIOBUS PABHOBECHS
TBEPAOro Tena), MPU OSTOM UCIHOJIB30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCJIOBUSI NMPUMEHUMOCTH (PU3MUECKHX 3aKOHOB: mpeoOpazoBanuil ["amunes,
BTOPOTO U TPETHEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHUS UMITYJIbCA U MEXaHUYECKOU
SHEPI'HH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

AQHAIU3UPOBATh M OOBICHITH TEIJIOBBbIE MPOLECCHl U SIBJICHHS, MCIOJb3YsSd OCHOBHBIE
nosioxeHuss MKT 1 3akOHBI MOJICKYJISIPHON (PU3UKU U TEPMOIMHAMUKH (CBSI3b JTaBJICHUS
UJICaIbHOTO Ta3a CO CpeAHEH KHWHETUYECKOW DSHEPrueil TEeIJIOBOr0 JBMXKECHHUS U
KOHIIEHTPAILUE €ro MOJIEKYJI, CBA3b TEMIIEPATYPHI BEIIECTBA CO CPEIHEN KUHETHUYECKON
SHEPrueu TEeIMJIOBOrO0 [BWKEHMSI €ro 4YacTHUll, CBSI3b JABJICHUSA HUICAIBHOTO rasza ¢
KOHIIEHTpaluel MOJEKYJI M €ro TeMIeparypoil, ypaBHeHue MenneneeBa—KiiamnelipoHa,
NEPBbI 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHEHHS PHEPruU B TEIUIOBBIX MpOIECCax),
P 3TOM HCIOJI30BAaTh MATEMAaTHUYECKOE BBIPA)KEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MPUMEHUMOCTH ypaBHeHUA MenaeneeBa—Knanelpona;

AQHATM3UPOBATH U OOBSACHATH ANEKTPUUCCKUE SBICHUS, UCTIOIb3YsI OCHOBHBIC MOTOXKCHHUS
M 3aKOHBl DJJIEKTPOAUHAMUKH (3aKOH COXPAHEHHUS DJIEKTPUYECKOro 3apslia, 3aKOH
Kynona, NOTEHIMATBHOCTh 3JEKTPOCTATHYECKOTO TOJsA, MPUHLHUII CYNEPHO3ULUN
3JIEKTPUYECKUX TOJIEH, MTPU 3TOM YyKa3blBas YCJIOBUsS NMPUMEHHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKHM BAKHBIE COOTHOUIEHUS: 3aKOHbl OMma i y4yacTKa Lenu U I
3aMKHYTOM SJIEKTpUYECKOH 11emnu, 3akoH [[xoyns—Jlenma, npaBuna Kupxroda, 3aKoHBI
®dapanes 15 JIEKTPOIN3A);

OMKCHIBATh (PU3NYECKUE IMPOLIECCHl U SIBICHUS, MCIONb3ys BEIMUYMHBI: IEepeMelleHUE,
CKOpOCTb, YCKOPEHHE, UMIYJIbC T€Jda U CHUCTEMBI TE€J, CHJIa, MOMEHT CHWJIbI, JABJICHUE,
NOTEHLMAaIbHAs SHEPTrHsl, KUHETHYeCKasi SHEPTHUsl, MEXaHUYECKasi SHeprus, paboTa Cuibl,
LHEHTPOCTPEMUTENBHOE YCKOpPEHHUE, Cujla TSDKECTH, CHUJla YINPYroCTH, Cujla TPEHUs,
MOITHOCTb, SHEPTUs B3aMMOJACHCTBH Tena ¢ 3eMiIEi BONM3U €€ TTOBEPXHOCTH, SHEPIHs
yrpyroit aeopmariii IpyKHHbBI, KOJIHYECTBO TEIUIOTHI, aDCOIOTHAS TEMIIepaTypa Tela,
pabota B TepMOJWHAMHUKE, BHYTPECHHSISI SHEPrus HUACATBLHOTO OJHOATOMHOTO Trasa,
paboTta wuAcaNPHOTO Ta3a, OTHOCUTENbHAs BIIAKHOCTH Bo3ayxa, KIIJI wmmeansHOTO
TEIJIOBOTO JIBUTaTeNsl; JJIEKTPUUECKOE I0JIe, HAMNPSHKEHHOCTh AJIEKTPUUYECKOrO OIS,
HaIpsDKEHHOCTh TOJISI TOYEYHOrO 3apsja WM 3apsHKEHHOIO Iapa B BAaKyyMe M B
JUAJIEKTPUKE, TMOTEHUHAT 3JIEKTPOCTATHYECKOTO IOJIsSl, PA3HOCTh IOTEHIUAJOB,
ANIEKTPOJIBIIKYIIAsl CHJIA, CUJIa TOKa, HAMPSIKEHHE, MOIIHOCTh TOKAa, AJIEKTpUYecKas
€MKOCTb IJIOCKOTO0 KOHAEHCATOpa, COMPOTUBIECHUE Y4acTKa LEMU C MOCIeA0BaTeIbHBIM
U TapaUyieIbHbIM  COCJUHEHHUEM PE3UCTOPOB, DSHEPrUsl AJIEKTPUUYECKOro MO
KOH/JIEHCATOPA;

OOBSACHATH OCOOEHHOCTU MPOTEKAHUsI (U3NYECKUX SBJICHHUM: MEXaHUYECKOE JIBH)KEHUE,
TEIIOBOE JIBHIKEHUE YACTHI] BEUIECTBA, TETIOBOE PaBHOBECHE, OPOYHOBCKOE JABUKCHHE,
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Iupdy3usa, ucnapeHue, KHUIEHHME M KOHACHCALMs, IJIaBI€HHE M KpUCTAJUIM3aLus,
HAIpaBJIEHHOCTh  TEIUIONEpeNadyH,  JJIEKTpU3alus  Tel,  SKBUIOTEHLUUAIbHOCTh
MOBEPXHOCTH 3apsKEHHOT'O IIPOBOJIHUKA,
MIPOBOJIUTh MCCIICIOBAHUE 3aBUCHMOCTH OJHOW (DU3WYECKON BEITWYUHBI OT JPYrod ¢
UCIIOJBb30BAaHUEM IMPSAMBIX H3MEpPEHUH, NpU OSTOM KOHCTPYHpPOBaThb YCTaHOBKY,
(GUKCUpOBaTh PE3yNbTAaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BUJE
rpa¢uKkoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTEH W3MEpEeHUH, Jenarh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEOBaHMS;
NPOBOIUTH KOCBEHHbIE HW3MEPEHUs (PHU3MUECKUX BEJIWYHMH, INPH OSTOM BBIOMpAThH
ONTUMAIIGHBIA METOJI M3MEpEHHs, OLIEHUBaTh aOCONIOTHBIE M  OTHOCHUTENbHBIC
MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;
IIPOBOAMTH OIBITHI IO NTPOBEPKE IMPEIIOKEHHON TMIIOTE3bI: IUNIAHUPOBATh SKCIICPUMEHT,
cOOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJM3UPOBATh MOJTY4YEHHBIC PE3yJIbTAThl U
JIENIaTh BBIBOJI O CTAaTyCe MPEI0KEHHON TMIIOTESBI;
coOuroiaTh MpaBuila 0E30MacHOrO TpyAa INpHU INPOBEICHUM HCCIEAOBAaHUI B paMKax
y4eOHOTO HKCIEPUMEHTa, MPAKTUKyMa M Yy4eOHO-HCCIIEIOBATENLCKOM M MPOEKTHOM
JeSITEIbHOCTH C HCIHOJB30BAHUEM M3MEPHUTEIbHBIX YCTPOMCTB M J1a00OpaTOpPHOTO
00opyIoBaHus;
pemaTh pacu€THBIC 3aJ]a4i C SBHO 33JJaHHOM M HESIBHO 33JJaHHOHN (PM3UUECKO MOJENbIO:
Ha OCHOBaHMM aHalu3a YCIOBHS OOOCHOBBIBATH BBIOOpD (hU3MUYECKOW MOMETH,
OTBEYAIOIIEH TpeOOBaHMUAM 33/1a4H, IPUMEHATh (HOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H
NOCTyJaThl (U3WYECKHX TEOPUM TpU HCIOIB30BAaHMM MAaTEMaTUYeCKHMX METOJIOB
pelmieHns 3ajad, MPOBOAUTH pacdy€Tbl HAa OCHOBAHMM HMEIOINUXCS JAaHHBIX,
AQHAJIM3UPOBATh PE3YIbTATHl U KOPPEKTUPOBATh METOBI PEIICHUA C YYETOM IOJy4YEHHBIX
pe3yJIbTaTOB;
pemaTh KayecTBEHHbIE 3a/laud, TpeOyrolue NPUMEHeHN 3HAHUKA M3 pasHbIX Pa3/eloB
Kypca (U3MKH, a TaKKe HMHTErpalud 3HaHUH M3 JPYrux IpeIMETOB €CTECTBEHHO-
HAy4YyHOTO IMKJA: BBICTPAWBATh JIOTMYECKYIO LIEMOYKY PpaCCyKICHUH C ONOpod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;
UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS JUISI OOBSICHEHUS OCHOBHBIX NMPHHLUIIOB PaOOTHI
U3MEPUTENIBHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB M TEXHOJOTUYECKUX MTPOLECCOB;
NPUBOUTH TPUMEPHI BKJIaZa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3HKOB B pa3BUTHE
HayKd, B OOBACHEHHE TIPOLIECCOB OKPYXKAIOIIEr0 MHUpPA, B Pa3BUTUE TEXHUKU H
TEXHOJIOTHIA;
aHAJTM3UPOBATh U OLICHUBATh MOCIIECTBHUS OBITOBOM M MPOU3BOJICTBEHHOM NESTEIHLHOCTH
YeNoBeKa, CBS3aHHONH C (U3WYECKMMH TMPOLECCaMHU, C TO3MIMUKA SKOJIOTHYECKOM
0€30I1aCHOCTH, NPEJCTABICHUH O palMOHAIBHOM HPUPOAONOIb30BAHUU, a TaKXkKe
pa3yMHOM UCIHOJb30BAHUM JOCTH)KECHUM HAyKM M TEXHOJIOTHMH Uil JallbHEHIIEro
Pa3BUTHS YEIIOBEUECKOTO OOIIECTBA;
OPUMEHSATH paziIuHbIe crocoObl paboThl ¢ WHpopManuel (HU3NYECKOTO COJEPKAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX  HMH(GOPMALlMOHHBIX  TEXHOJIOTMH, TIpU  3TOM
UCIIOJIb30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIE TEXHOJIOTMU Ul MOMCKA, MepepaboTKu
U NpeabsBICHUs y4eOHOW M HAaydyHO-TOMYJSIPHON MH(OpMaIUM, CTPYKTYpPUPOBAaHUS U
UHTEpIpeTanud MHPOPMAIUH, MOJYYCHHOH M3 pa3IMYHBIX HCTOYHHMKOB, KPHUTUYECKH
aHATM3UPOBaTh MOJIY4aeMyl0 HH(OPMAIMIO U OIIEHHWBATh €€ JOCTOBEPHOCTh KaK Ha
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OCHOBE MMEIONINXCS 3HAHNH, TaK U Ha OCHOBE aHAJIN3a UCTOYHUKA HHPOPMAIINH;
NPOSIBJIATE ~ OPTraHM3AalMOHHBIE W  TIO3HABaTEIbHBIE YMEHHUS  CaMOCTOSTEIBHOTO
nproOpeTeHUs] HOBBIX 3HAHWW B TIPOIECCE BBITIOJHEHUS TPOCKTHBIX M Y4eOHO-
HCCIIEI0BATELCKUX padoT;

paboTaTte B TpyHIe C HWCHOJHCHHWEM pa3IMYHBIX COIMAIBHBIX pOJICH, IJIAaHUPOBATH
paboTy TpyImbl, palMOHAIBHO pACTPEACATh JEATETbHOCTh B  HECTAaHIAPTHBIX
CUTYyallHsX, aJCKBaTHO OIICHWBATh BKIIAJ KaXIOTO W3 YYaCTHUKOB TPYIIIBI B pPEIICHUE
paccMmaTpruBaeMoil mpoOIEMBL;

NPOSIBJIATE ~ MOTHBAalMIO K  Oyaymedl  1podecCHOHATbHOW  JESITeNhbHOCTH IO
CIIENUATLHOCTSAM (PU3UKO-TEXHHUECKOTO MPOGHUIISL.

K xonny obyuyenus B 11 kiacce mpeaMeTHbIE pe3yiabTaTbl Ha YrIIyOJEHHOM YpPOBHE

JIOJKHBI OTpaskaTh C(POPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

MMOHUMATh POJIb (PUZHKH B SIKOHOMHYECKOM, TEXHOJIOTHIECKOM, COIIMAIBHON U 3TUYECKON
chepax IesATETBHOCTH 4YeNOBEKa, POJb U MECTO (PU3UKH B COBPEMEHHOW Hay4HOM
KapTUHE MHOpa, pPOJb AaCTPOHOMHMHM B IPAKTHUECKOH JEATEIBHOCTH 4YEJIOBEKAa U
JAJIbHEUIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HaUEHUE OIHCaTENbHOMH,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOW M NPOTHOCTUYECKON (YHKIMHA (QHU3NUECKOM
TEOPUH — DJIEKTPOJAMHAMMKHU, CHEIUAIbHOW TEOPUH OTHOCHUTEIBHOCTH, KBAaHTOBOM
bu3uky, poiab (U3NYECKOM Teopur B (POPMUPOBAHUU TPENCTABICHUNU O (PU3MUYECKON
KapTUHE MHUpa, MECTO (U3NYECKOM KapTHUHBI MHpa B OOLIEM pSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IPUPOJE;
pa3nuyath yCIOBHUS MPUMEHUMOCTH MOjeiel (PU3NYECKHX TeN U MPOLECCOB (SABICHHIMA):
OJIHOPOJIHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TOJIA, TapMOHUYECKHE
KojeOaHusl, MaTeMaTU4YeCKUd  MasSTHUK, MACaJIbHBIA  NPYXKUHHBIA  MasSTHUK,
rapMOHUYECKHE BOJIHBI, UJICANbHBIN KOJeOaTeNbHbIN KOHTYp, TOHKAas JIMH3a, MOAenei
aToMa, aTOMHOTO si/ipa U KBAaHTOBOW MOJIEJIH CBETA;
paznmuuath yciuoBUs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMATh BCEOOIIMH XapakTep (YHIAMEHTAIbHBIX 3aKOHOB M OrPaHUYEHHOCTh
WCIIOJIb30BAaHUSI YACTHBIX 3aKOHOB;
AQHAIM3UPOBATh U OOBSACHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBIICHUS, HCIOIb3YS
OCHOBHBIE IIOJIOKEHUS M 3aKOHBl DJJEKTPOJAMHAMMKHA U  CHELUAIBHOW TEOpHUH
OTHOCUTENIbHOCTH (3aKOH COXpaHEHUsl 3JEKTPUUYECKOro 3apsna, cuia Amrmepa, cuia
JlopeHnia, 3akOH JJEKTPOMarHUTHOM WHIAyKuuu, npasuwio Jlenma, cBsasp OJJC
CaMOMHJIYKIUHU B JIEMEHTE 3JIEKTPUUYECKON IIEMH CO CKOPOCThIO U3MEHEHUS CHJIbI TOKA,
IIOCTYJIAaThl CIIELUAIbHON TEOPUU OTHOCUTEIBHOCTH DNHIITEHHA);
AQHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI M SBJICHUS, UCIOJB3YS MOJIOXKEHUS
KBaHTOBOM (u3uku (ypaBHeHue OiHIITEWHA st (HoTOdPdeKTa, MepBbId U BTOPOM
noctynatel bopa, mpUHIHMI COOTHOIIEHUs HeomnpeneiaéHHocTeil [eiizenOepra, 3aKOHBI
COXpaHEHHMsI 3apsIOBOTO M MAacCOBOTO YMCENI M DHEPIHMM B SIAEPHBIX pEaKLUAX, 3aKOH
PaAMOAaKTUBHOIO pacnaja);
OTKCHIBATh (PU3UYECKUE MPOLECCH U SBJICHUS, UCHOJb3YsS BEJIUYHHBI: HANPSKEHHOCTD
IIEKTPUYECKOTO TOJIs1, MOTEHIMAN MIEKTPOCTATUYECKOTO IOJIsl, PA3HOCTh MOTEHIUAJIOB,
NIEKTPOJBMIKYILAs CWJIA, WHAYKLHS MAarHUTHOTO TMOJS, MarHUTHBIA TOTOK, CHJa
AmMrnepa, UHIYKTUBHOCTb, JJIEKTPOABUKYIIAS CUJIA CAMOWHYKIIUH, SHEPTUSI MATHUTHOTO
31



MO0JIsl POBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TTOJHAS YHEPIHsl, SHEPTHS TOKOS
CBOOOMHON YaCTHIIBI, DHEPTHsi U UMIYIbC (OTOHA, MACCOBOE YHCIO W 3apsi sapa,
DHEPrHs CBS3U AIPa;

OOBSCHATL OCOOCHHOCTH TIPOTEKaHUs (PU3WYECKUX SBJICHHUM: DIIEKTpOMAarHUTHAas
WHAYKIHS, CAMOWHAYKIHS, Pe30HAHC, MHTepdepeHIs BOJNH, TUGpaKIus, JUCIEPCHs,
NIOJTHOE BHYTpEHHee oTpakeHue, (poTtornekrpuueckuit ekt (Gporoadpdexr), anbda- u
Oera-pacmansl siaep, raMMma-u3lydeHue saep, PU3NYeCKUue MPUHIUIBI CHEKTPAILHOTO
aHaym3a u paboThl J1azepa;

OTIpE/ICNIATh HAampaBlieHWE WHAYKIUA MAarHUTHOTO TOJI MPOBOJAHHKA C TOKOM, CHIIBI
Awmrniepa u cunbl JlopeHna;

CTPOUTh H300pa)keHHE, CO3/laBaeMO€ IUIOCKUM 3€pKajlloM, TOHKOW JIMH30H, |
pacCUUTHIBATh €T0 XapaKTEPUCTUKU;

IPUMEHSTh OCHOBOIOJAraolue acCTPOHOMHUYECKHE TMOHSATHSA, TEOPUM M 3aKOHBI JUIS
aHayM3a U 00BsACHEHUS (PU3NYECKUX IMPOLIECCOB, MPOUCXOIAUINX B 3BE3/1aX, B 3BE3THBIX
CUCTEMax, B MEXTAIAKTHYECKON Cpele; JBIIKEHUS HEOECHBIX Tel, SBOJIONHH 3BE3N U
Bcenennolii;

MPOBOAMUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C HCHOJIb30BaHUEM
IPSIMBIX M3MEPEHUI, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThI
MOJTyYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIWYUH B BUAC TpaQuKOB C Yy4ETOM
aOCONIOTHBIX ~ TIOTPENIHOCTEH  W3MEpPEHWH, JenarTh BBIBOABI 1O  pe3ylbTaTam
UCCIICJIOBAHHS,

IPOBOAUTH KOCBEHHbIE H3MepeHuss (U3NYECKUX BEJIWYHH, MpPU STOM BbIOMpATh
ONTUMATBHBIA METOJT W3MEPEHHs, OICHUBATh AaOCONIOTHBIE W  OTHOCHUTEIIbHBIE
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;

MPOBOAMTD OMBITHI MO MPOBEPKE MPEIOKEHHON THIIOTE3bI: MNIAHUPOBATH SKCIEPUMEHT,
coOupaTh KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBATH MOTYyYCHHBIC PE3YNIbTATHI U
JIeNIaTh BBIBOJI O CTaTyCe MPEIOKEHHON THITOTE3bI,

OTKCHIBATh METOIbI MOJIYUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;

coOnrofaTh mpaBuiia 0E30MacHOrO Tpyda NpU MPOBEACHUU HCCIENOBAHUN B paMKax
yueOHOro HKCIEpPUMEHTa, IMpPaKkTUKyMa W Y4eOHO-HCCIEAO0BAaTEIbCKOM U TPOEKTHON
NESTENIbHOCTH C HCIOJIb30BaHUEM H3MEPUTEIbHBIX YCTPONCTB M J1ab0OpaTOpHOTO
00opyIoBaHus;

pemaTh pacuéTHBIC 3a7]a4M C SBHO 33JJaHHON U HESIBHO 3a/IaHHON (PU3HYECKOM MOJIEIBIO:
HAa OCHOBaHMM aHajdu3a YCJIOBHS BBIOMpPATh (U3MUECKHE MOJENH, OTBEYAIOIUe
TpeOOBaHUSAM 3a7auu, NMPUMEHATh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl
(GU3MYECKUX TEOpPUH MPH HCHOIB30BAHUU MAaTEMaTHYECKHX METOJOB pEUICHHS 3anad,
MPOBOAMTH PACUETHl HA OCHOBAHMH UMEIONIUXCS JAHHBIX, aHATU3UPOBATH PE3YIbTAThI U
KOPPEKTUPOBATH METO/IBI PEIICHUS C yU4ETOM MOJIYICHHBIX PE3yIbTaTOB;

pemath KayecTBEHHbIE 3a/1auM, TpeOyrolue MPUMEHEHUs 3HAHUN U3 pa3HBIX pazJeioB
Kypca (U3MKH, a TaKKe WHTETpaluil 3HAHUN W3 APYTrUX MPEAMETOB E€CTECTBEHHO-
HAyYHOTO IMKJIA: BBICTPAaWBaTh JIOTUYECKYIO IIEMOYKY pacCyKICHHH C Omopoil Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SIBICHHUS,

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JJIsi OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB PabOThI
WU3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
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MPUBOJUTH IPUMEPHI BKJIAJIa POCCUICKUX M 3apPYOEKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHUE
HAayKd, B OOBSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIi;

AQHATM3UPOBATH U OLICHUBATH MOCIICJCTBUS OBITOBOW U MPOU3BOICTBEHHOU JIEATEIHBHOCTH
YEJIOBEKa, CBS3aHHOW C (U3MYECKUMH TIPOLECCaMH, C TIO3UIUH IKOJIOTHYECKOM
0€30MacHOCTH, TPEACTABICHUH O pPalMOHAILHOM TPHUPOJONOIL30BAHUH, a TaKKe
pa3yMHOM UCIHOJb30BAHUM JIOCTH)KCHUM HAyKM WM TEXHOJIOTHMH JUIsl JallbHEHIIEro
Pa3BHUTHSI YEIOBEYECKOTO OOIIECTRA;

MPUMEHATh Pa3JIMYHbIE CIIOCOOBI paboThl ¢ MHpOpMaIel (PU3NIECKOTO CONEep KaHUs C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  MH(POPMAIMOHHBIX  TEXHOJOTHH, TIPH  JTOM
HCITOJIH30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH JJIS TIOUCKA, TepepadoTKu
U TPEIBSIBICHUS Y4eOHOW M HAayYHO-TIOMYJISPHONH WHGOPMAIUU, CTPYKTYPHUPOBAHUS U
UHTEpIpeTanuu UHOOPMALIUY, TONYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKHU
AHATM3UPOBATH MOJIydaeMyl0 HH(OpPMANHMIO U OICHHBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA WH()OPMAIINH;
NPOSIBIISATh ~ OPTaHU3AlMOHHBIE ¥  TO3HABATENIbHBIE YMEHHSI  CaMOCTOSITEIIBHOTO
NpHOOpETEHUsT HOBBIX 3HAHUM B TIPOIECCE BBIMOJHEHUS MPOEKTHBIX W Yy4eOHO-
HCCIIEIOBATEILCKUX PadoT;

paboTaTh B TPYIIE C HWCIOIHEHUEM Pa3IMYHBIX COIUATBHBIX PpOJIeH, TIIAHUPOBATH
paboTy TpyYMIbI, palUMOHAIBLHO PACHpeNeisTh MAESITeTbHOCTh B HECTaHJIAPTHBIX
CUTYaIlUsX, aJeKBaTHO OIICHUBATHh BKJIAJ KAXKIOTO M3 YYACTHHUKOB TPYIIILI B PEIICHUE
paccMmaTpruBaeMoil mpoOIEMBL;

OPOSIBIISATh ~ MOTHBAIMI0O K  Oyaymed  mpodeCCHOHAIbHOW  AESITeIbHOCTH  T10
CHEUUATBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

BHUAbI 1 ®OPMbI KOHTPOJIA

KouTposnb sBnsieTcss HEOOXOIMMBIM 3BEHOM JI0OOro ypoka. OT ero opraHusaiui,

MIPOBE/ICHUS U OLICHUBAHUS 3aBUCUT 3P(HEKTUBHOCTH OOYICHHS.

KoHTpoab — 3To npoBepka COOTBETCTBUS MOIYYCHHBIX PE3YJIbTATOB C MOCTABIECHHBIMU

3apaHee LeIsIMU 00yueHus. Brigenstores cneayronye (pyHKIHH KOHTPOJIS:

JuarHoctuueckas. YUuTenb IMOIy4YaeT JOCTOBEpPHYHO HHGOpMmaiuio o mpobenax B
3HAHUSAX Yy OOydYalomIMXCsS, O YacTO COBEPIIAEMBIX OIMMOKaX W WX XapakTepe. ITO
nmomoraet mojaoopars Hanbosee 3QHEeKTUBHBIE METOIBI K CPEACTBA O0YUCHUSI.
KonTponupyromas. B  pesynbraTre = ycTaHaBIMBAE€TCA  YpPOBEHb  OBJAJCHUS
KOMIETEHIUSIMH, 3HAHUSIMU; YPOBEHb MHTEIUIEKTYaJIbHOTO Pa3BUTUS YUYEHUKOB.
OOyuaroniasi. BeInoNnHAS 3aaHus U pellas 3aJadd, YJalluecs COBEPIICHCTBYIOT CBOU
3HAHUS U YMEHUS, IPUMEHSA UX B HOBBIX CUTYaIIUsX.

[Ipornoctuueckas. [1o pe3ynpraraM KOHTPOJIA MOXKHO MOHSATh, JOCTATOYHO JIM YCBOEHBI
3HaHUS U CPOPMHUPOBAHBI KOMIETSHIIMH JJII TOTO, YTOOBI MEPEHTH K HOBOMY y4eOHOMY
Marepuay.

PazBuBaromada. EE cCymHOCTH 3akiroyaercsi B pa3sBUTHUM pPEUYH, IAMITH, BHHUMAaHUS,
MBIIUICHHUS, TBOPYECKUX CIOCOOHOCTEH YUYEHUKOB, TPOUCXOMASIIEM B IMPOLECCe
BBITIOJIHEHUS 3aJaHHI.

Opuentupyromas. CyTb €€ COCTOUT B BbISIBICHUU CTENIEHU NU3YYEHHOCTH TEMBI.
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— Bocnurarensnas. Ilepuoanyeckas mpoBepka CHocoOCTBYeT (HOPMHUPOBAHMIO YYBCTBA
OTBETCTBEHHOCTH, aKKypaTHOCTH; AUCHUITUHUPYET 00YyHarOIIHUXCS.

Buja koHTpOJIsI HA YPOKE 3aBUCHUT OT 3Tarna o0y4yeHus. B cBsi3u ¢ 3TUM, BBIIETSIOT:

— IlpenBapurenbHbli

—  Texymmi

— Temarnuecknii

— HTOroBblif KOHTPOJIb
Ha ypoxkax ucnosib3yercs nsith OCHOBHBIX (POPM KOHTPOJIS:

1. ®pontanpHas. 3agaHue npejuiaraeTcs Bcemy kiaccy. OOBIMHO pedsita MalT KpaTKUe
OTBETHI C MECTA.

2. I'pynnosas. Knacc pasznensercss Ha rpynnbl. Kaxknas rpynma moiydaer cBoE 3aJaHue,
KOTOPOE HY’KHO BBIIIOJIHUTH COBMECTHO.

3. HuapuBuayanpHas. Y KaXIOro YYCHHKA CBOE 3aJaHHE, KOTOPOE HYKHO BBHIMIOJTHHUTH 0€3
ypeii — aubo mnomomm. Jlamnas Qopma MOIXOAMT IS BBISICHEHHS 3HAHUH U
CIIOCOOHOCTEH OTAENBHOTO YeI0BeKa.

4. KomOunmpoBaHHas. DTa ¢opMa KOHTPOJISI COYETACT B ceO€ TPU MPEabIAyIIne.

MeTtoabl KOHTPOJISI — CHOCOOBI, MMOMOTAIOIIUE BBIIBUTH CTENEHb YCBOCHMSI 3HAHMHA WU
OBJIaJIcHUS TpeOyeMbIMH KOMITeTeHIIUSIMU. Ha ypokax HCIONB3YyIOTCS CIEIYIOIINE METO IbI:

— HaOJIroJeHue,

— YCTHBIH OIIpoC,

— NHUChMEHHBIE paboThI,

— TpakTHYecKas WM JlabopaTtopHas padoTa,

—  3a4€THI,

—  TECTHI.

ExxenHeBHOe HaONIOJEHHE MO3BOJSET COCTAaBUTh BEPHOE CYXKIACHHE OO0 OTHOLICHUU
y4eHHKa K TMpeIMeTy, JOCTYMHOCTH W TOCHJIBHOCTH JUISI HEro ydeOHOro marepuana, 4ro
CIOCOOCTBYET TIPaMOTHOMY IUJITAHUPOBAHUIO OpTaHU3allUd KOHTPOJIS 3HAHUM ISl KaXKIOro
0o0ydJaromerocs.

YcTHBIN onpoc SBISETCS OJHUM U3 HanboJiee pacIpOCTPaHEHHBIX METOJ0B IPOBEPKH.
OH mpoBoAMTCS Kak B HMHIMBUIYaJbHOW, TaKk U BO (PPOHTAIBHOW, U B KOMOMHUPOBAHHBIX
dopmax.

[TucbmenHbIe paboOTHI MPOBOJSATCS B Pa3HbIX (hopMax: AMKTAHT, COUMHEHHUE, OTYET, TECT,
KOHTpOJIbHAs padoTa, rpaduyeckre padoThI.

TecToBBIlI METOA MO3BOJISIET JOCTATOYHO OBICTPO NMPOBEPHUTH 3HAHMUA IO OJHOU WM
HECKOJIbKUX TEM.

[IpakTnueckas win jabopaTopHas pabora — (opmMa KOHTpOJsA, KOTOopas TpedyeT ot
yyaluxcs HE TOJIbKO HAJIM4usl 3HAHWUN, HO €llle U YMEHUN MPUMEHSTh 3TU 3HAHHSA B HOBBIX
CUTYaIUsAX, COOOPA3UTEILHOCTH.

THunbl KOHTPOJISI Ha ypoKax pa3felisoT Ha:

— Baemnwuit konTpOak. [Ipon3BOAUTCS yUUTENEM HA AEATEILHOCTHIO 00YJaIOIUXCSI.

— BsaumokonTposs. OcymiecTisieTcs 00ydaroMMUCS APYT HAJ JPYTOM.

— CaMOKOHTpOJIb. YYEHHUK MPOBEpsieT ceOs caM M0 TOTOBBIM 00pa3laM WM MpaBUIbHBIM
OTBETAM.
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CpencrBamMu (pUKCAIIUU JTMYHOCTHBIX, METAIPEIMETHBIX M TPEAMETHBIX PE3yJIbTaTOB
SIBJISTFOTCSI KJTACCHBIE KYPHATBI, IHEBHUKH HAOIIOACHUH, TOPTQOIHO.

[Ipn opranmzanmu 00pa30BaTENHHOTO MPOIECCa C HCIOJB30BAHUEM JJIEKTPOHHOTO
oOydeHUs W JTUCTAHIIMOHHBIX O0OPAa30BATENBHBIX TEXHOJIOTHI KOHTPOJbL OCYIIECTBISETCS B
OHJIAMH pexuMe Ha MHQOPMAIIMOHHBIX IUIaThOpMaXx.

Bunel, ¢GopMbl  KOHTpoOJis  TpOBOAWMTCA  coriacHOo  [lonoxkenwio o ¢opMmax,
MEPHOAMYHOCTH, MOPSJIKE TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH W IMPOMEXKYTOYHON aTTeCTalluu
oOyyJaronmxcs

TexHONOTHsST OICHUBAHHS OCYIICCTBISIOTCS COMIacHO IIOJIOKEHHIO O  CHUCTEME
OIICHUBAHMSI 00Pa30BaTENbHBIX TOCTIIKEHUH 00yJarOIIHXCsl.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne | HaumeHoBaHue pa3iesioB U KoanuecTBO 9acoB DJIeKTPOHHbIE
TeM NporpaMmbl Bcero | KonTpoas | IIpakTuy (uudporrie)
HBIE ecKHe o0pa3oBaTe/bHbIE
padoThI padoThI pecypchbl
Pa3nes 1. Hayunblii MeToJ MO3HAHHMS PHPOIbI
1.1 | Hayunslii METOJ IO3HAHUS 6 HOC Mos IlIkona
IPHUPOIBI https://myschool.edu.ru
Htoro no pazneny 6
Paznen 2. Mexanuka
2.1 | Kunemaruka 10 1 HOC Mos llIkona
https://myschool.edu.ru
2.2 | lunamuka 10 HOC Mos Ikoma
https://myschool.edu.ru
2.3 | Craruka TBEPAOTO TEIa 5) 1 HOC Mos IlIkona
https://myschool.edu.ru
2.4 | 3akOHBI COXpaHEHHUS B 10 1 HOC Mos Ikoma
MEXaHUKE https://myschool.edu.ru
Htoro no pazneny 35
Pa3nea 3. MosekyasipHasi pu3nKa M1 TePMOJIMHAMHKA
3.1 | OcHOBBI 15 HOC Mos Ikona
MOJICKYIAPHOKHHETUYECKOM https://myschool.edu.ru
TEOpUH
3.2 | Tepmonunamuka. TenioBsie 20 1 HOC Mos IlIkona
MAITHHBI https://myschool.edu.ru
3.3 | ArperarHble COCTOSIHUS 14 HOC Mos llIkona
BerectBa. da3oBbie https://myschool.edu.ru
IepEX0Ibl
Utoro mo pazneny 49
Pasnen 4. DaekTpoanHaMuka
4.1 DneKTpruYecKoe moiie 24 HOC Mos llIkona
https://myschool.edu.ru
4.2 ITocTostHHEBIH 24 1 HOC Mos Ikoma
AIIEKTPUYECKHI TOK https://myschool.edu.ru
4.3 Toxu B pa3IMyHBIX Cpeaax 6 HOC Mos llIkona
https://myschool.edu.ru
Wroro no pazueny 54
Paznen 5. ®uznyecknii NPaAKTHKYM
5.1 duznUecKuil IPaKTUKYM 16 16 HOC Mos llkona
https://myschool.edu.ru
Htoro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170 8 16
YACOB I10 [TPOI'PAMME
11 KJIACC
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Ne | HaumeHoBaHMe pa3/iesioB U KoJsun4yecTBo 4acoB JJIeKTPOHHbBIE
TeM MPOrpaMMel Bcero | Kontpoas | IIpakTtuy (undpossie)
HBIE ecKHe o0pa3oBaTte/ibHbIC
padoThbl padoThI pecypcesl
Pasznea 1. DiiekTpoanHaMHuKa
1.1 | MarauTtHOeE moJje 14 HOC Mos Ikoma
https://myschool.edu.ru/
1.2 | DnexTpomMarHuTHas 13 1 HOC Mos IlIkona
HHIYKIUS https://myschool.edu.ru/
Hroro mo pazueny 27
Pazgen 2. Koje0anus ¥ BOJIHBI
2.1 | MexaHn4ecKkHe KoacOaHus 10 HOC Mos Ikoma
https://myschool.edu.ru/
2.2 | DneKTpoMarHUTHbIE 15 HOC Mos IlIkona
KOJICOaHUsI https://myschool.edu.ru/
2.3 | MexaHn4ecKkue u 10 1 HOC Mos Ikoma
AIIEKTPOMATrHUTHBIC BOJIHBI https://myschool.edu.ru/
2.4 | Onruka 25 1 HOC Mos Ikoma
https://myschool.edu.ru/
Htoro no pazneny 60

Pa3nes 3. OcHOBBI CIeMAJILHOM TEOPHH OTHOCHTEJIBLHOCTH

3.1 | OcHOBBI ClTeIHAILHOM 5 1 HOC Mos Ikona
TEOPUH OTHOCHTEIHHOCTH https://myschool.edu.ru/
Wroro mo pazneny 5
Paznen 4. KBanroBasi pusnka
4.1 | KopnycKyasspHO-BOJIHOBOMH 15 HOC Mos llkona
Ayain3m https://myschool.edu.ru/
4.2 | ®usuka atoma 5 HOC Mos llIkona
https://myschool.edu.ru/
4.3 | ®u3uka aTOMHOTO s7Ipa U 5 HOC Mos Ikoma
AIIEMEHTAPHBIX YACTHUI] https://myschool.edu.ru/
Htoro no pazneny 25

Paszgea S. DiieMeHTBI ACTPOHOMHUU

H acTPOPU3NKH

5.1 | DnemMeHThl aCTPOHOMUH H 12 HOC Mos llkona
acTpOpHU3UKH https://myschool.edu.ru/

Hroro no paszneny 12

Pa3nes 6. PusnyecKuii NPAKTHKYM

6.1 | ®usnyeckuil NPaKTUKYM 16 16 HOC Mos IlIkona

https://myschool.edu.ru/

Hroro mo pazaeny 16

Pazgen 7. O00o01maoiiee noBTopeHue

7.1 | CucremaTuzanys u 15 HOC Mos Ikoma

0000111eHUE MTPEIMETHOTO
COJICpKaHUS U OTBITA
ACATCIIbHOCTH,
pUOOPETEHHOTO TP

https://myschool.edu.ru/
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n3ydeHuu Kypca ¢usuku 10 —

11 xnaccoB
Htoro no paszneny 15
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO 170 16
YACOB 110 ITPOI'PAMME

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA
YMK «Duzuka» (yrayonenusiid ypoBens), Mskumes T.5. (10-11 xu1.)

METOAUYECKHUE MATEPHAJIBI UIA YUYUTEJIA

[Toypounsie pa3zpabotku no pusuke 10-11 xkmacc, Mskumes T.5., Byxosnes b.b., Corckuii H.H.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

LIOC Mos IlIxoma https://myschool.edu.ru
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