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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHHUS pa3paboTaHa Ha
OCHOBE IOJIOKEHUI M TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mpenctaBieHHbix B @I'OC COO, a takke ¢ yd€rom deaepanbHOi paboueit
nporpaMMbl  BocniuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peaqusyloolMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1O ¢u3uKe ompenenser o00sA3aTenbHOE MPEIMETHOE COJepXKaHue,
YCTaHaBJIMBAET PEKOMEH]YEMYI0 IIOCJIEOBAaTEIbHOCTh U3YyYEHHUs] TEM U pa3lesioB y4yeOHOro
npeaMera ¢ yuy€ToM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
nporecca, BO3PAacCTHbIX ocoOeHHocTed oOywaromuxcsa. IIporpamma mno Qusuke gaér
NpEeCTaBICHNUE O ILEJSAX, COACPKAaHUM, OOIIel cTparernd OOy4YeHHs, BOCHHUTAHUS U PA3BUTHUSA
o0yyaroImuxcs cpeacTBaMu yuebHoro npeamera «dusnka» Ha yriryOJaEéHHOM ypOBHe.

N3ydyenne kypca ¢(usuku yriiyOJ€HHOro YpOBHS IIO3BOJIIET pealu30BaTh 3ajadu
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MPOSBICHUS CBOMX
UHTEJUIEKTYalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaroIUMCs, KOTOpBIE
HEOOXOIUMBI JJIi NPOJOJDKEHUs 00pa3oBaHMs B  OpraHu3alUsaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme no ¢usMke ONpenensioTcs IUIAaHUpYEeMble pe3yJIbTaThl OCBOEHHS Kypca
¢u3uKkn Ha ypoBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriyOnéHHoM ypoBHe). HaydHo-MeTo1010rn4eckoil OCHOBOM A1 pa3paboTKu
TpeOOBaHUI K JMYHOCTHBIM, METAlPEIMETHBIM M IMPEIMETHBIM pPe3yJbTaTaM OOyYaroIInuXcCs,
OCBOMBILUX MPOrpaMMy 1o (pU3MKE Ha YPOBHE CPEJHEro 00LIero oopa3oBaHusl Ha yIiayOoJIEHHOM
YPOBHE, SIBIISIETCA CUCTEMHO-/ESTEIbHOCTHBIN MOAXO0/.

[Tporpamma 1o ¢u3uKe BKIOYAET:

IUTAHUPYEMBbIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM YypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

cojiepkanue yueOHoro npeamera « Du3rka» Mo rojgaM 00y4deHus.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMHU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHUIMATUBY YyuuTenedl u
MPEOCTABISAET BO3MOXHOCTU JUISl peaju3alud pPa3IMYHBIX METOJWYECKUX TMOJIXOJ0B K
npenojiaBaHuio (U3UKKM Ha YIIIyOJIEHHOM YPOBHE NpPU YCIOBHM COXPAaHEHHs 00s3aTeIbHON
YacTH COJIepKaHUs Kypca.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIAs B KaueCTBE yUeOHOTo
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ] B CUCTEMY 3HAHUN 00 OKpY’KalolleM MHpE.
[IkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3YIOLUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, N3y4aeMbIX
XUMHeEH, Ouosoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHue U aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWH OMPENeNUiIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPAa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromierocs, B (OpMHpPOBAHUE
YMEHHM PUMEHATh HAYYHBIH METOJ MO3HAHUS IIPU BHIOJHEHUH UMHU yUYEOHBIX HCCIIeI0BaHUM.

B ocHOBY Kypca (pU3UKH Ha ypOBHE CPEIHEr0 OOIIEero oOpa3oBaHMs MOJIOKEH PSAA UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoen yenocmnocmu. B cOOTBETCTBUU € HEW KypC SIBJISIETCS JIOTHYECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUYECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Heil marepuan Kypca (puzuku oObenuHEH
BOKpPYT (pusnueckux teopuil. Bemyumm B kypce siBisercss (GOpMHUpPOBaHHUE IPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'YMaHUTapHOTO
noTeHImana GU3NIeCKOi HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3UKH C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usuku  yriayOun€HHOTO — ypOBHS
IperonaraeT 3HakOMCTBO C HIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJIOTUYECKUX MPUI0KEHUH
U3yYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCsl HAa YpPOBHE OOIIMX MPEACTABICHUIN
U COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBA, U TEXHOJIOTUH.

Hoea 3Konocuszayuu peanusyeTcs IMOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEp)KaHuUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkKe 00CYKACHHUS POOIIeM PalliOHAIBHOTO PUPOIOTIONB30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

OcBoeHue conepKaHusl MPOrpaMMBbl 10 (PU3UKE TOJHKHO OBITH MOCTPOCHO HA MPUHIUIIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noaxoza. s pusuku peanuzaius 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICWCTBYIOIIEro (akropa
yuebHoro mpouecca. Jlig yriayOn€HHOro YpOBHA — 3TO CHCTEMa CaMOCTOSATEIBHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKJIIOYAIOMIETO (DPOHTANbHBIE YYEHHYECKHE OIBITHl IpU
U3yYeHUM HOBOIO MaTepuaia, JiabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui pU3MIecCKoro MpakTukyma. B mepBom ciydae mpakTUKyM
npoBoauTcs au00 B koHue 10 u 11 kimaccoB, mub0 mocie MEpBOro M BTOPOrO IMOJIYTOAUM B
KOKIOM W3 JTUX KJIaccoB. BTopoii crmoco0® — 3To mHTerpanus padoT MpakTUKyMa B CHCTEMY
71a00paTOpHBIX PabOT, KOTOpPbIE MPOBOJAATCS B Mpoliecce u3yyeHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE MCCIIE0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUAA O€3 OMIAroBOil HHCTPYKIIHH.

B nporpamme o ¢usuke crcrema ydeHHYECKOTO YKCIEPUMEHTa, Ja00paTOPHBIX paboT 1
NpaKkTUKyMa MpeAcTaBieHa eAUHBIM NepeyHeM. BIOop TeMaTuku ISl 3TUX BHJIOB YUYEHMUYECKHX
MPAKTUYECKUX PabOT OCYIIECTBISETCS YYaCTHHMKaAMU 00pa3oBaTeNbHOTO Ipolecca MCXOns W3
0COOEHHOCTEH MOYpOYHOTrO IUTAHMPOBAHUS M OCHalleHus KabuHera ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHCS YMEHUSMH IPOBOJAUTH TPSIMBbIE W KOCBEHHBIE
U3MEpPEHUs, HCCIeIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH M TOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonbiioe BHUMaHuE yaenseTcs peleHHIo pacuéTHBIX U KadecTBEHHBIX 3aj1ad. [lpu sTom
JUTISL PacYETHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 33a[a4d C SBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
(bu3nuecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUSHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk M MHTErpUpys NPUMEHEHHWE 3HAHWH W3 pas3HBIX pasnenoB. Jlms
Ka4eCTBEHHBIX 3aJlay IMPHOPUTETOM SBJSIIOTCA 3aJaHuss Ha OOBsICHEHUe/MpeacKa3aHue
NpOTeKaHUs (PU3UYECKUX SBICHUN W TPOILECCOB B OKPYKAMOIIECH KHU3HH, TpeOyromue BhIOOpa
(bu3nUecKoil Moienu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum c¢ TpedoBaHusimu PI'OC COO Kk MaTepuaIbHO-TEXHHUUECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kypc (pu3Mku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOuiero oOpa3oBaHMs JTOJDKEH HM3ydaThCs B YCIOBUSX INpeAMETHOTro KabuHera. B kaOunere
(GU3UKU T0JKHO OBITH HEOOX0IMMOE JTab0paTOpHOE 000PYIOBAHUE [Tl BHITIOJTHEHUS YKa3aHHBIX



B IIporpamMmMe 1o (pu3nke y4eHH4eCKHUX OIBITOB, Ja0OpaTOPHBIX PabOT U paboOT MPaKTUKyMa, a
TaKKe IEMOHCTPALMOHHOE 000PYI0BaHUE.

JleMoHCTpallMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUUM C IPHUHLUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M O00ECIeYMBaET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpamMMme 110
(Gu3uKe KIIOYEBBIX JEMOHCTPAaLUP JUIsl WUCCIENOBAaHUS M3Y4YaeMbIX SIBJICHHUH M IPOLECCOB,
OIMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YUYEHHUYECKUX IMPAKTHUECKUX paboT gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCs B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuatomuxcs. Temarndyeckue KOMIUIEKThI JIaOOpaTOpHOro 0O0OpyNOBaHMSA [JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU TIETISIMU U3Y4YEHUS (PU3UKU B 00ILIEM 00pa30BaHUU SBIISIFOTCS:

(dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yUaroIUXCs K HAYYHOMY M3yYEHHIO IIPUPOBbI,
pa3BUTHE WX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3sBUTHE MPEACTaBIEHUH O HAydHOM MeETOJAe I[O3HaHUA M (OPMHPOBAHUE
HCCJIEIOBATEIBLCKOIO OTHOIIECHUS K OKPY KAIOLIUM SIBICHUSM;

(dbopMHpOBaHHE HAyYHOTO MHPOBO33pPEHMS KaK pe3yjbTaTa M3yYEHHsS OCHOB CTPOEHUS
MaTepuu U PyHJaMEHTAILHBIX 3aKOHOB (PH3HKH;

dopmupoBaHUe YMEHHH OOBSCHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MUYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMHpoBaHUE MPEACTABICHUN O posid (U3UKU JIJsl Pa3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUIl;

pa3sBUTHE MpPEJACTaBIEHUN O BO3MOXHBIX cdepax Oyaymel mnpodeccuoHaIbHON
NEeSITETbHOCTH, CBSI3aHHBIX C (M3MKOHM, MOATOTOBKA K JalbHEHIIeMy OOyYeHHIO B 3TOM
HaIpPaBJICHUU.

JlocTrkeHHe 3THX Lenel oOecrneunBaeTcsl pelleHHneM CIEAyIOIUX 3aJad B IIpolecce
U3y4eHus Kypca (U3MKH Ha ypOBHE CpeHero o0uiero oopa3oBaHusi:

NpUOOpEeTEeHNE CUCTEMBI 3HAHUM 00 O0mHMX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJIIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPOPU3HKH;

(dbopMHpOBaHHE YMEHUH NPUMEHATh TEOPETHUECKUE 3HAHUS 151 OOBSICHEHUS (PU3NUECKUX
SBJICHUH B IPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM JKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3NYECKON MOJeNbIo,
3aja4, MOAPa3yMEBAIOIIUX CAaMOCTOSATEIBHOE CO3JaHUE (PU3UYECKOM MOJENH, aJeKBATHOU
YCIJIOBUSIM 3aJja4i, B TOM YHCJIE 33]]a4 NHKEHEPHOT'O XapaKTepa;

NOHMMAaHHE (PU3UYECKUX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX IPOLIECCOB, UX BIUSHUSA Ha OKPYIKAIOLLYIO CPEAY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M TPOBEAEHUSA (PU3NUECKUX
HKCIEPUMEHTOB, aHaJM3a M UWHTEpHpeTalud HHPOPMALUHU, ONpPENETeHUsl JIOCTOBEPHOCTH
MOJyYEHHOT'O pe3yJIbTaTa,;

CO3JaHHME YCIIOBUH JUIsl Pa3BUTHsSl YMEHUH IPOEKTHO-UCCIIENOBATEIbCKON, TBOPYECKOU
JeSITEIbHOCTH;

pa3BUTHE UHTEpeca K cepaM npodecCHOoHANbHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBun ¢ TpeboBaHusmMu PDPI'OC COO yriayOnéHHBII ypOBEHb H3yYEHUs
yueObHoro mnpeamera «®Pu3nka» Ha ypOBHE CpeIHEro oOmero oOpa3oBaHUS BBIOMpaETCA
00y4JarmuMucs, MIAHUPYIOUIMMH POJOJDKEHHE 00pa3oBaHUs IO CIEHHUAIbHOCTAM (U3HUKO-
TEXHUYECKOTO MPOduIIs.



Ha mn3yuenue pusuku (yriyO0iaEHHBIN YPOBEHB) HA YPOBHE CPEHEr0 00IIeT0 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeyeHp J1a00paTOPHBIX U MPAKTUYECKUX paboT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTENb JejaeT BbIOOp MpOBEACHUs J1abOpaTOpHBIX paboT U
OTIBITOB C YYETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YYarOIuXCs.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Paznen 1. Hayunblii MeTO NO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka O mpupone. HayuHblid METOA MO3HAHHUS U METOMIBI
ucciieIoBaHus (PU3HYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpus B Mpolecce Mo3HaHus Npupoabl. Habmrogenne u sKCriepuMenT B
buzuke.

Crioco6b1 u3MepeHus (U3NYECKUX BEITUYMH (QHAJIOTOBBIE U IU(PPOBBIE U3MEPUTEIHHBIC
IpUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pu3nuecKux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLIECCOB (MaTepuabHas TOYKA, aOCOIIOTHO
TBEP0E TEJI0, HlealbHasl )KUIKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, TPaHUIIBI ET0 IPUMEHUMOCTH. DU3ndecKas TEOpHUs.

Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHON KapTUHBI MUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

W3mepeHnne cuibl TOKa M HaNpsKEHUS B LENH IOCTOSHHOIO TOKa IPH I[OMOILU
AQHAJIOTOBBIX M HU(POBBIX H3MEPUTEIHHBIX TPHOOPOB.

3HakoMCcTBO ¢ LuppoBoil madoparopueil no ¢usnke. Ilpumepsl n3mepeHus: GU3NIECKUX
BEJIMYUH IIPU IIOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBukeHuE. OTHOCUTEIBHOCTb MEXaHW4ecKoro nswkeHus. Cucrema
OTCYETa.

[Tpsmas 1 oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BekTOp MaTepHalbHONW TOYKHM, €ro IPOEKIMM Ha OCH CHCTEMBI KOOPJMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHSsl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIloKeHUE NepeMelIeHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE NMPSMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTb KOOpPAMHAT,
CKOPOCTH, YCKOPEHHUS U MYyTH MaTepuaibHON TOYKU OT BPEMEHH U UX TPAPUKH.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BuxeHue Tena, OpOIIEHHOTIO
MOJ1 YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepUaAIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonunerinoe nBuxeHue. J[BuxkeHne MaTepUaIbHOW TOYKH 0 OKPYKHOCTH. YTJ0Bas 1
auHelHas ckopocTb. Ilepumon u wacrora obOpamenus. LleHTpocTpemutenbHoe (HOpMaibHOE),
KacaTeslbHOE (TaHMCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHudeckue YCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: CIMAOMETP, IBHKCHHUE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Nepeiay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHK ABUKECHUS.

Crioco0b! HccieJOBaHuUs IBUKEHUH.

NnmrocTpanus npeneapsHoro nepexoaa 1 U3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.



Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocT Ipu ABUKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTeH, TPAGKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmMuKym.

N3yueHne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenne ycKOpeHUss TpU MNPSIMOJIUHEHHOM PpPAaBHOYCKOPEHHOM JIBDKEHHH IO
HAKJIOHHOM IJIOCKOCTH.

Hccnenopanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHus: CBOOOAHOIO majieHus: (p€KOMEHI0BaHO HCIOJIb30BaHKE HU(POBOH
nabopaTopun).

W3ydeHnue nBuxKeHHs Tena, OPOLUICHHOIO FOPU30HTaNbHO. [IpoBepka rumoTessl o mpsiMon
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXY NAIIBHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yueHune qBUXKEHUA Teja M0 OKPY>KHOCTU € TOCTOSHHOU 110 MOJIYJIF0 CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HenneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HproToHA 17151 MaTEpUAIBHON TOYKH.

Tpetuit 3akoH HbptoTOHA 1151 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOpPEHHsI CBOOOJHOTO TAaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI W OT Teorpaduyeckoil MmupoThl. J[BrokeHHWE HEOSCHBIX TEl H UX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBIXyIIErocs ¢ yCKOpeHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuma TpeHUsT CKOJbXEHUA M CHJIA TPEHUS TOKOS.
Koaddumuent tperus. Cuna cCONpOTHBICHHUS NPU JBIKCHUHM Tella B KUIAKOCTH WIM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLECCHl: MOALIMIIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmronenue nBrkeHns Tel B MHEPIUAIBHBIX M HEMHEPIIMATBHBIX CUCTEMaX OTCUETa.

[IpuHIUIT OTHOCUTENBHOCTH.

Kadyenue nByX UMIMHIPOB WJIM IIAPOB Pa3HOM MAacChl C OJWHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOICUCTBYIONIEH MPUIIOKEHHBIX K Ty CHJI C TIPOU3BEIACHUEM MACChI TeJa
Ha €r0 YCKOPEHUE B UHEPLMAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YJIbTATE B3AUMOICHCTBHS TEN.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOABEME U MaJICHUU.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomel, nPAKMUKYM.



W3mepeHue paBHOJEHCTBYOIIEH CHUJI TPH JBMKEHUHU OpyCKa 110 HAKJIIOHHOM IIIIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS Opycka I0 HaKIOHHOMN
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0 MACCHI.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmaruu.

N3ydeHne qBUKEHMS CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, IEPEKUHYTON yepe3 JETKUil OJI0K.

N3mepenue ko3¢ uiieHTa TpeHHs 0 BEIMYUHE YIIIOBOro KO3 QHUIMEHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue JBW)XKEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHULIMEHTOM TPEHHUS.

W3y4eHne NBUKECHUS IPy3a Ha BaJly C TPCHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpOe Teno. [locTynarenbHoe U BpallaTtenbHOE JBUKEHUE TBEPAOTO TeJa.
MoMEeHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tskectu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

YcroitunBoe, HeycTOHYHMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, pemeéryaTble KOHCTPYKLUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunabr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuKym.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IIOMIA(b ONIOPHI.

Tema 4. 3akonvl cCOXpanHeHUun 6 MEXAHUKe.

HNMItynsCc MaTepHaIbHONM TOYKHM, CUCTEMBI MATEpHUAIBHBIX TOYeK. L[eHTp macc cucreMsbl
MaTepHalbHBIX TOUEK. Teopema 0 JBHKEHHUH LIEHTpa Macc.

WMty nsC cuitbl 1 M”3MEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT ummylbca MaTepuanbHOM TOoYkd. IIpencraBiieHHE O COXpaHEHHUM MOMEHTA
HMITYJIbCA B IEHTPAIBHBIX MOJIAX.

PaboTa cunbsl Ha MaJOM M Ha KOHEYHOM nepemenieHuH. ['padudeckoe mpejacraBieHue
paboTHI CHUJIBI.

MOIIHOCTE CHIIBI.

Kunernyeckast sHeprus maTepuanbHONW TOYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
SHEPIrUH MATEPUATILHON TOYKH.

IloTeHumanpHple U HEMOTEHUMANbHbIE CWibl. [loTeHnmanbHas sHeprus. lloreHnmanbHas
SHEprus yrpyro nehopMHpOBaHHOW NpykuHBI. [loTeHIManbHas SHEprus Teaa B OJHOPOTHOM
rpaBUTAaMOHHOM TToJie. [loTeHnmanbHass sHeprus Tena B TPAaBUTALIMOHHOM I10JI€ OJHOPOJHOIO
mapa (BHyTpHU U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KoOcMUYecKasi CKOPOCTb.

CBs13p pabOTHI HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW SHEPrHMH CUCTEMbI
TeN. 3aKOH COXpaHEHHS] MEXaHUYECKON YHEPTHUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyinmu Uil UICAIBHOW JKUJIKOCTH KakK CIEICTBHE 3aKOHA COXPAHECHUS
MEXaHUYECKON YHEPTUU.



TexHHYeckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBM)KCHHE PAKET, BOJOMET,
KONEP, MPYKUHHBIA MUCTOJIET, THPOCKOI, PUTYpHOE KaTaHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruy Teia Ipyu COBEPIIEHUH PAOOTHI.

B3anmMuble npeBpaleHus KMHETUYECKOM M NOTCHIMAJIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepTUr Ipu CBOOOTHOM TaICHHU.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

W3mepeHne uMIlysbca Tena o TOPMO3HOMY Iy TH.

M3MepeHue cuiibl TATH, CKOPOCTH MOJIEIHU 3JIEKTPOMOOUIIST U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCa Tela C UMIYJIbCOM CUJIBL.

HccnenoBanue coxpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOZICHCTBUH.

W3MepeHne KHHETUUECKON 3HEPTUHU Tela [0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEPIUU NPY>KUHBI C paOOTOM CUJIBI TPEHHUSL.

Omnpenenenue pabOThl CHIIBI TPEHUS IPU ABMXKEHUU TeJla IO HAKJIOHHOM IJIOCKOCTH.

Pasnen 3. Mosekyasipaasi Qu3uKa 1 TePMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU MeEOpUU.

OCHOBHBIE TOJIOKEHMSI MOJIeKyJIsgpHO-KuHeTnuyecko Teopun (MKT), ux onbiTHOE
obocuoBanue. uddysus. bpoyHoBckoe nBmkeHue. XapakTep ABIKEHHS M B3aUMOACHCTBUS
YacTHI] BellecTBa. Moaenu CTpOeHUs ra30B, )KUIKOCTEH U TBEPIBIX TeJl U OObSICHEHUE CBOWCTB
BElIECTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuuecTBo
BeniecTsa. [locrossHHas ABoragpo.

TermmoBoe paBHoBecue. TemmepaTypa um crocoObl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnens wuaeaNbHOrO ra3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOpUM: YacTUIBl Ta3a
JBUKYTCS Xa0TUYECKH U HE B3aUMOJAEHUCTBYIOT APYT C IPYTOM.

['a3zoBbie 3akoHbl. YpaBHeHHe MenzaeneeBa—Knaneiipona. AOcomtoTHas Temmeparypa
(mwkama Ttemnepatyp KenbBuna). 3akon J[lanerona. W3ompomecchl B uieadbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOLIECCOB: N30TEPMa,
u30xopa, n3obapa.

CBs3p MeXIy /JaBlIEHUEM U CpeAHEeW KHHETUYECKOW DSHepruel MocTyNnareabHOro
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HAEaNbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HJI€aTbHOIO Ira3a).

CBs3bp  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMUYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW SHEprUell MOCTYNaTeIbHOr0 TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMUECKHE MPOIECChl: TepMOMETp, Oapomerp,
MOJy4YeHHEe HAaHOMAaTEepUaJoB.

Hemoncmpayuu.

Monenu 1BUKEHUS YaCTHUI] BEIIECTBA.

Monenb 6pOyHOBCKOTO JIBUKEHUSI.

Buneoponuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO TBUKEHHUSI.

Juddysus xuakocTent.

Mopens onbiTa lllTepHa.

[TputsxeHne MOJIEKYII.

Monenu KpucTasIn4ecKuX peréToK.
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Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsl, npaKkmuxym.

HccnenoBanue npoiiecca yCTAaHOBJICHHS TEILIOBOTO PAaBHOBECHS MPU TEIIOOOMEHE MEXIy
ropsiuei U X0JOJAHOU BOJOM.

H3ydyeHne u30TEpPMUYECKOro TMporecca (pPeKOMEHIOBAHO HCIONIb30BaHHe LU(POBOH
nabopaTopun).

N3yueHune n30X0pHOro Impolecca.

N3yuenne n306apHOro mporecca.

IIpoBepka ypaBHEHUS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunoi.

Tepmomunamuueckas  (TJ[)  cucrema. 3agaHMe  BHEIIHMX  YCJIOBUH 1A
TEPMOJAMHAMUYECKOM CcUCTeMbl. DBHemHue u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CpPEJIHHE 3HAYEHUs BEIMYMH, ONHCHIBAIOIIUX €€ COCTOSHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio repMoauHaMuku. CaMONpOU3BOJIbHAS peflaKcalis TePMOAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopenp uaeanbHOrOo raza B TEPMOJMHAMHMKE — CHUCTEMa YPAaBHEHMI: ypaBHEHHUE
MenneneeBa—Knanelipona 1 BbIpaKE€HUE JUIsl BHYTPEHHEW SHEPrUH. Y CIIOBUS NPUMEHHMOCTH
3TOM MOJENH: HU3Kasg KOHLEHTpauusi YacTull, BBICOKME TemIeparypbl. BripaxeHnue nis
BHYTpPEHHEH SHEPTUU OJJHOATOMHOTO UCAIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoIuHaMuKe. Berancienne paboTsl o rpaduky mporecca Ha
pV-nuarpamme.

Temonepenaya Kak crnoco®0 H3MEHEHUsS BHYTPEHHEH OHHEPrUM TEPMOJIMHAMUYECKOU
cucTtembl 06e3 coBepieHus padboTsl. KOHBEKIUS, TEMIONPOBOIHOCTD, U3TyUCHHE.

KommuectBo TemnoTel. TemoéMKOCTh Tena. YIenpHas W MOJSpPHAA TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TEIUIOTHI IIpH Teruionepenade. [lonstue 06 aguadbaTHOM npoiecce.

[lepBblii 3ak0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KomudecTBo TemiaoTel U paborta
KaK Mepbl U3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Bropoil 3akoH TepMOAMHAMHUKHU JUIsi PABHOBECHBIX IIPOILIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl NMPOXOJUT EIUHCTBEHHAasl anuadara.
AOcomoTHas Temmeparypa.

BTopoii 3aK0H TepMOJMHAMHKHU NI HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IepeaTh
TEIUIOTy OT OoJiee XONMOJHOTO Tela K Oonee Harperomy O0e3 kommeHcanuu (Kmaysumyc).
HeoOpaTtumocTs IpUpOIHBIX IPOIECCOB.

[Ipunnune! aeiictBus Temnosbix MammH. KITI.

MaxkcumansHoe 3Hauenue KII1/. [{ukn Kapho.

DKOJIOTMYECKUE aCNEeKThl MCIIOJIb30BaHUS TEIUIOBBIX JBUrarenei. TemnoBoe 3arps3HeHue
OKPYXaIOIIEeH Cpeabl.

TexHu4eckue yCcTpoiCcTBa U TEXHOJIOTHYECKUE MPOILIECCHl: XOJOAUIbHUK, KOHAUIIMOHED,
JIU3CNIbHBIA U KapOIOpaTOPHBIA JIBUTATENIH, TapoBas TypOWHA, TOJNYYCHHE CBEPXHHU3KHX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAaHUEM TEIIOBOIO HAcoca,
YTUIN3aus OMOOPTaHUIECKOTO TOTUIUBA JIJISl BEIPAOOTKH «TEIJIOBOM» U DJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meHenune TemmepaTypbl Ipy auadaTHIECKOM PaCIIuPEHUH.

BosgyuiHoe oruuso.

CpaBHEHHE YIeTbHBIX TEIIIOEMKOCTEH BEIIECTB.
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CniocoObl U3MEHEHUsT BHYTPEHHEH SHEPTHUH.

HccnenoBanue aquabaTHOTO mporiecca.

KomnproTepHbie MO/I€NIHM TETUIOBBIX JIBUTATEIICH.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomolt, npaKmMuUKym.

N3mepenne yienbHOM TeMI0EMKOCTH.

Hccnenosanue mmponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Mporiecca.

N3yuenre B3aUMOCBS3U IHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBUSL U TEMIIEpaTyphl
KUTICHUSA KUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanne u KoHAcHcarus. Vcnapenwe W KureHwe. YenbpHas TemuioTa
napooOpa3oBaHusl.

HaceliienHble ¥ HeHachIlleHHbIE Tapbl. KadecTBeHHas 3aBUCUMOCTH IIJIOTHOCTH U
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIECHUS B )KUJKOCTH.

BnaxHocTh Bo3yxa. AOCOMIOTHAS U OTHOCHTEIBHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucrammmmyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPHCTAILIIOB.
[1naBneHue u KpucTauzanus. Y aelbHas TerioTa miasieHus. Cyomumanus.

Hedopmaruu tBEpAOro tena. Pactsokenune u cxartue. Casur. Moayne FOnra. Ilpegen
ynpyrux aedopmariuii.

TennoBoe pacmIMpeHUe KUIKOCTEH M TBEPIABIX Te, 00bEMHOE U JTUHEHHOE pacCIIUpCHHE.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHUN YAaCTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHEHHE TEILIOBOTO OalaHca.

[ToBepxHOcTHOE HaTsKeHHE. KOApGUIIMEHT MOBEPXHOCTHOTO HATsDKeHUs. KanmuuispHbie
ABJEHU. [aBieHne 1o UCKPUBIEHHOM MTOBEPXHOCTHIO KuAKocTH. Dopmyra Jlammnaca.

TexHudeckue yCTPOMCTBA U TEXHOJOTHYECKHUE TMPOIECCHl: IKUIKUE KPUCTAJUIBI,
COBPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue. Kunenue npu NnOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OmnbITHI ¢ MBUIBHBIMA MIEHKAMH.

CMauuBaHue.

Kanunnsipasie sBieHus.

Monenn HEeHBIOTOHOBCKOM JKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

UccnenoBanue HarpeBaHus v IJIABJICHUSI KPUCTAUIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

Hab6nronenue mansix aedopmMarimii.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTTAPEHUS KUIAKOCTEM.

N3mepenue yaenbHOM TEeITOTH MJIaBJIEHUS JIbJa.

N3yueHne CBOMCTB HACBIIICHHBIX IAPOB.

H3mepeHne abCOMOTHOM BIaXKHOCTH BO3yXa U OIICHKA MAacChI TAPOB B IIOMEIICHHH.

N3mepenne ko3 duiineHTa moBepXHOCTHOTO HATSHKEHUS.
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N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMalii Pe3HHOBOTO 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBL.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe none.

OnexTpuzanus Tea U €€ MposBIEHUSA. DJIEKTPUUECKUM 3apsn. JIBa BHa 3JE€KTPUUECKHUX
3apAnoB. [IpOBOAHMKH, AMAIEKTPUKH WU TOJYIPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3apsd. 3aKOH COXpaHEHUs 3JIEKTPUUECKOI0 3apsia.

B3aumoneiictue 3apsanoB. Toueunsie 3apsbl. 3akoH KyioHa.

Onexkrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHUE 3apsi/bl.

Hanpsokéanocts  snektpuueckoro moss. [IpoOubiit 3apsia. Jlunum HanpsoxéHHOCTH
ANIEKTpUYeCKOro nosst. OQHOPOIHOE FNEKTPUUYECKOE ITOJIE.

[ToTeHIMaTbHOCTh AIEKTPOCTATUYECKOIO MOJsA. Pa3HOCTh MOTEHIMANIOB M HaIpSKEHUE.
[ToreHuuanbHast ~ dHEprus  3apsga B JJEKTPOCTATUUECKOM  IIOJIE. ITorennman
3JIEKTpOCTaTHUYECKOro mojs. CBfA3b HANPSHKEHHOCTHM IMOJISI M PAa3HOCTU IMOTEHUUAIOB s
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOJHOT0, TAaK U HEOJHOPOJIHOTO).

[IpuHUUI Cynepno3uuK JIEKTPUYECKHUX MTOJIECH.

[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOU cdepsl. [lome paBHOMEpPHO
3apsHKeHHOro 1o 00bEMy mapa. Ilome paBHOMEpHO 3apsKeHHOW OECKOHEYHOM IUTOCKOCTH.
KaprrHbl mMHUN HANPSKEHHOCTU ATUX ITOJIEN U SKBUIIOTEHIIMATIbHBIX ITOBEPXHOCTEN.

[IpoBOIHUKY B EKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECUS 3apsAJI0B.

JIM3IIeKTPUKHY B JIEKTPOCTaTUYECKOM IToJIe. J{ManekTpuyeckas IpOHUI[aeMOCTh BEIIECTBA.

Konnencarop. DNeKTpOEMKOCTh  KOHJEHCATOpa. DNEeKTpPOEMKOCTh  IIJIOCKOTO
KOH/JIEHCATOopa.

[TapamnensbHoe  coeauHeHue  KoHAeHcaTopoB.  IlocnenoBarenbHOe — coeMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

JIBr>KeHre 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHnyeckue yCcTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJIEKTPOCKOI, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE JIEKTPOIpuOOpOB, KOHIEHCATOPHl, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

DNEKTpUUECKOE MOJIe 3aps’KEHHBIX IapHUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3aPsKEHHBIX TIACTHH.

Mogenb snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DNIeKTpOCTaTUYECKas 3allIHTa.

YCTpOoKCTBO U AEMCTBUE KOHJAECHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUJIACTHH,
paccTosTHUA MEXy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus AMEKTPUIECKOr0 MOJIS 3apsKEHHOTO0 KOHJIEHCAaTopa.

3apsaka U pa3psiKka KOHAEHCAaTOpa Yepe3 pe3UCTop.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKkmukKym.

Ornenka cul B3auMOJICHCTBUS, 3aPSDKEHHBIX TEIL.

Habmroienue npeBpailieHns SHEPrUy 3apsKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO M3ITyUYeHUs
CBETOAMO/IA.

W3ydeHue nmpoTekaHus ToKa B LIETIH, COJIeprKallel KOHeHCcaTop.
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Pacnipenenenne pa3sHOCTH NOTEHUUANOB (HANpSOKEHHs]) MpPU  MOCIEA0BAaTEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.

Cwita Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyniecTBOBaHMS IOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToOKa.
Hanpsoxenne U u DJIC &.

3akoH OMa aJ1s1 yyacTKa LEenu.

DNEeKTpUYecKoe  COMPOTHUBIIEHHWE.  3aBUCUMOCTh  CONPOTHUBICHUS  OJHOPOIHOIO
IIPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJN IONEPEYHOrO0 CEUEHUs. YJEIbHOE CONPOTHUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOe, NapajuIEIbHOE, CMEIIAHHOE COEAUMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.

MoIIHOCTD MEKTPUYECKOro ToKa. TernoBas MOITHOCTh, BhIJEISIEMas Ha PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBJIICHHE HCTOYHMKA TOKa. 3akoH Owma i TOJHOM
(3aMKHYTOM) 3NIeKTprUecKoi renu. MolHocTh ucTouyHNKa Toka. KopoTkoe 3aMbIkaHue.

Konzaencarop B 11enu noCcTOSIHHOTO TOKA.

TexHuyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa OT HaNpsDKEHUS JUIS PE3UCTOpa, JaMIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPUYECKUX IPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTUBJIECHUS MPU IOCTOSTHHOM
HaIPSHKCHUU.

ITpsimoe m3mepenne OJIC. KopoTkoe 3aMbIkaHUE rajlbBaHUYECKOIO JIEMEHTA M OLEHKA
BHYTPEHHET0 CONPOTUBIICHHUSI.

Crioco0bl coeTMHEHHsI ICTOYHUKOB Toka, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKa
B LIEMIN.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomsl, npakmuxym.

HccnenoBanye cCMENIaHHOTO COEIUHEHUS PE3UCTOPOB.

W3mepeHne yaeabHOro COnpoOTUBICHHS TPOBOTHUKOB.

HccnenoBaHre 3aBUCIMOCTH CHIIBI TOKA OT HANPSDKEHUS JJIs JTAMITbl HAKAJIUBAaHHUS.

VYBenuuenue mpeena u3MepeHust amrnepMmeTpa (BoJIbTMETPA).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIIEHUSI HCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/]C raibBaHUYECKOT0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunplx cpeoax.

OnekTpuyeckas MNPOBOAMMOCTh pA3JIMYHBIX BEIHIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPJABIX  METANIOB.  3aBHUCHUMOCTb  CONPOTUBJICHHUS  METAJUIOB  OT  TEMIIepaTyphbl.
CBepXnpoBOIUMOCTb.
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DJIEKTPUYECKUH TOK B BaKyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOJAMMOCTH IOJYNPOBOJIHUKOB.
CgoiictBa p—Nn-nepexona. [loxynpoBoJHHUKOBbBIE TPHOOPHI.

DNEKTPUYECKUH TOK B JIEKTPOJIMTAX. DJIEKTPOJIUTUYECKAS TUCCOLMALUA. DIJIEKTPOJIU3.
3akonbl Dapajes s AJIEKTPOIn3a.

OnekTpuueckuid TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSITENIBHBIN pa3psij.
Pa3znuynble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuyeckue yCTpOHCTBA U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIAMIIBL,
3JIEKTPOHHO-Ty4€eBasi TPyOKa, HOJIYNpPOBOJHUKOBBIE HMPUOOPHI: TUOJ, TPAH3UCTOP, (OTOIUO,
CBETOAMOM, TajJbBaHWKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, OJCKTPOHHAsS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbI 2nekTponusa apanes.

HckpoBoit pa3psg U NpOBOAUMOCTb BO3AyXa.

CpaBHeHuE NPOBOJIUMOCTH METAJIJIOB U MTOJIyIIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIMMOCTD TUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

HabGmronenue anexrpomnusa.

W3mepenue 3apsia 0OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! u3MepeHus (pU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOrOBBIX U LU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlleHKa TpaHuIl
IIOTPEUIHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKHUX
BEJIMYMH, MPOBEpPKa MPENJIOKEHHBIX T'MIOTe3 (BbIOOp M3 padOT, OMMCAHHBIX B TEMaTHYECKHX
paszenax «Y4eHH4eCcKuil SKCIIepUMEHT, Ja00paTOpHbIE pabOoThl, IPAKTUKYMY).

Me:knpeameTHbie CBSI3H.

N3yuenne kypca ¢puszuku yriay6snéHHoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C YUETOM
COJIEp)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmnovie nonamus, C6A3aHHbBIE C USYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SBJICHME, Hay4HbIM (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOII0JIEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npubopsl, nudposas 1adopaTopusl.

Mamemamuka: pelnieHne cucTeMbl ypaBHeHMH. JluHelHas @yHkuMs, mnapadoia,
runepoona, ux rpaduku u cBoiicra. Tpuronomerpuieckrue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M MX MPOEKIMH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1udpdysus, ocMoc, TemI000MeH
JKUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsA3HEHHUE  OKpYXKaloUlel  cpeapl,  yTUIU3alus
OMOOpPraHNYECKOro TOIIMBA JJISi BHIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSHDKEHHUE U KallWJUIIPHBIE SIBJIEHUSI B IPUPOJE, IEKTPUUECKHUE SIBICHUS B )KUBOU NPUPOAE.
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Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, NOJIy4YeHHE HAaHOMATEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEP/BIX TEJ, KUJIKOCTEN U
ra3oB, JKUJKHE KPHUCTAJUIbL, JJIEKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOLMalus, TaJIbBAHUKA, YIIEKTPOHHAS MUKPOCKOIIUSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JBUKEHUM C UCIIOJIb30BAHUEM MEXAHU3MOB, YUET CYXOro U
JKUJKOTO TPEeHHsT B TEXHUKE, CTATUYECKHME KOHCTPYKIMHM (KPOHIUTEWH, peréryaThie
KOHCTPYKLIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS] MEXAHUKHU B TEXHUKE (TUPOCKOI, BOJOMET
U Jpyrue), JBUTATelb BHYTPEHHErO CropaHus, MapoBas TypOuHA, OBITOBOM XOJOIWJIHHUK,
KOHJIULIUOHEP, TEXHOJOTHH IIOJIyYEHUS COBPEMEHHBIX MATepHUalOB, B TOM  YHCIE
HAaHOMATEpUAJIIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psAHbIC JTAMITBI, TIOTYIPOBOJHIUKOBBIE IPHOOPHI, TATbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3aumopeiicTBre MOCTOSIHHBIX MarHUTOB M TPOBOJAHUKOB C TOKOM. MarHuTHOE TMoJe.
BekTop maruutHOM MHAyKUMU. [I[puHIMN Cyneprnio3uliuy MarHUTHBIX MOJIed. JIMHUKM MarHUTHOU
WHIYKIUU.

MarautHoe Tojie TPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKH M KPYTOBOIO
BUTKa). OnbIT Dpcrena.

Cuita AMniepa, e€ HanpaBJIeHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBlieHHE€ W MOJYJb. JIBMXKEHUE 3apsHKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarunutHoe noJie B BemecTse. deppoMarHeTuk, rnapa- 1 I1MaMarHeTUKH.

TexHuuecKkue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHUE TIOCTOSHHBIX
MarHuTOB, JJICKTPOMarHMUTOB, TECTEP-MYJIbTUMETP, DJIEKTPOABUTATENb SKOOH, yCKOpUTENTH
3JIEMEHTApHBIX YACTHULI.

Hemoncmpayuu.

KaptuHa nuHMIA WHAYKIMA MarHATHOTO TIONS TOJOCOBOTO U MOIKOBOOOPa3HOTO
MOCTOSTHHBIX MarHUTOB.

KaptuHa nuHMIA MarHUTHOM HWHIOYKUMHU TMOJS JUIMHHOTO NPsIMOTO NPOBOJHUKA U
3aMKHYTOTO KOJIBI[EBOT'O ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3auMozeiicTBre JByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HabGmronenue nBukeHus mydKa 3J1€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS STEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOITIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISl HOCTOSSHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eicTBUSI TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amiepa.

N3yueHune 3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKA.

Ornpezenenre MAarHUTHON WHAYKITMK HA OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. dnexkmpomaznumnan uHOYKYUs.
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SIBiieHnEe BIEKTPOMArHUTHOW MHAYKIMHM. [loTok BekTopa MarHUTHOM MHaykiuu. IJ1C
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHOM uHAykuun Papanes. BuxpeBoe 3IeKTpUYECKOE IIOJIE.
Toxu dyxko.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBIIKYIIIEMCS] B OJJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuiio Jlenua.

NunyktuBHOCTh. Karymka HWHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camouHaykuuu. IJIC caMOUMHIYKIIHH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE I0JI€.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKUE TMPOIECChl: HWHAYKIMOHHAS IIeYb,
COJICHOUJ, 3al1UTa OT 3JIEKTPU3ALMH TEJ IPH IBUKEHUH B MArHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31€KTPOMarHuTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd IDJIC MHAYKIMH OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKa.

IIpaBuno Jlenna.

[Tagenune MaruuTa B alFOMUHUEBOM (MeHOM) TpyOe.

SIBnenre caMOMHIYKIIUH.

UccnenoBanue 3apucumoctu J/IC caMOMHIYKIMHA OT CKOPOCTHU W3MEHEHUsl CUJIbI TOKA B
TN,

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Ornpenenenre UHAYKIMA BUXPEBOI'O MATHUTHOT'O MOJISL.

WccnenoBanue siBIeHUS CAMOUHIYKITUH.

COopka Mozenu 3JIeKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieGanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cucrema. CBoOOIHEIE KOJIEOaHHUS.

'apmonnueckue  konebanus. KuHemaTMdeckoe M AMHAMHYECKOE  OMHCAHMUE.
DHEpPreTHYecKoe ONMUCaHWe (3aKOH COXpaHEHUs  MEXaHWUYeCKoW  dSHepruu). BwiBoa
TUHAMHYECKOTO OMHCAaHWSA TapMOHHYECKHX KONEOaHWM W3 HX ODHEPreTHYecKkoro u
KHHEMATHYECKOTO OIHCAHHUS.

Amrutyna u ¢aza kosneOanuil. CBsi3p aMIUIMTYABI KOJ€OAHUN MCXOMHON BEIMYUHBI C
aMIUIUTYAaMU KoJjieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yactota konebanuid. [leprnoa MaabIx CBOOOAHBIX KOJNIEOAHUI MAaTEMATHUYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KoJIe0aHU TTPY>KUHHOTO MasITHHKA.

[TonsTe o 3aryxarommx KojeOaHusx. BoiHyxkaeHHble KoneOanusi. Pe3onHaHnc.
Pe3onancHas kpuBas. BinusiHue 3aTyxaHus Ha BUJ] pe30HAHCHON KpUBOM. ABTOKOJIE0aHMSI.

TexHU4ecKkue yCTpONCTBA M TEXHOJOTMUECKHE IPOLECChl: METPOHOM, 4Yachl, Kaueiw,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KonedaTeIbHOro ABMKEHHUS.

Habmronenne He3aBUCHMOCTH MEPHO/Ia MAITbIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxarwmux KoiaeOaHWi U 3aBUCHMOCTH TIEPHO/Ia CBOOOTHBIX KOJIEOaHMIT
OT COIPOTHUBJICHHUS.

HccnenoBanne konebaHWil Tpy3a Ha MAacCUBHOM MpYXHHE C IeJbl0 (OpMHUpPOBAHUS
MpeJICTaBICHUI 00 UaeaTbHON MOJEN PYKHHHOTO MasTHHUKA.

3aK0H COXpaHEHUs YHEPTUHU TIPU KOJIEOAHMUIX TPy3a Ha MPYKUHE.
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HccnenoBaHue BHIHYKICHHBIX KOJICOaHHIHA.

Hab6nonenue pezonanca.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3mepenue neproaa cBOOOIHBIX KOJIeOaHHI HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHnue 3aKOHOB ABM)KEHHUS TEJa B X0JI€ KOJIeOaHU Ha yIIPYyroM MojBece.

W3y4eHue qBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue F3HEPTUH B IPY>KUHHOM MAasTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYAbBI 3aTYXaIOMIMX KOJICOaHUA.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHHIHA.

Tema 2. InexkmpomazHumnele Konedanus.

Konebartenbubiit  kKOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHHIE KOJEOAHUS B HJICATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBs3p aMIITUTYABI 3apsia KOHAEHCATOpa C
aMIUIUTYAON CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTUH B UJICATLHOM KOJIe0aTeIbHOM KOHTYE.

3aryxamoiiue SJIeKTPOMarHUTHbIE KoyieOaHUsl. BBIHYXICHHbIE AJIEKTPOMArHUTHBIC
KOJIeOaHusI.

[lepemenHbIil TOK. MOIIHOCTH NEPEMEHHOIO TOKa. AMIUIUTYAHOE M JACHCTBYMOLIEE
3HAYCHHE CUJIBI TOKA U HAIIPSDKEHUS TPU PA3IMIHON (POpMe 3aBHCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHU.

CuHycoulanbHbIN IEpEMEHHBIN TOK. Pe3ucTop, KOHIAEHCATOp M KaTylIKa UHIYKTUBHOCTU
B LIETIM CUHYCOUAAJIBHOIO NIEPEMEHHOr0 ToKa. Pe3oHaHc TokoB. Pe3onaHc HanpskeHHi.

Wneanpubiii Tpanchopmatop. [Ipon3BoacTBO, mepeaada U MOTpeOICHUE IIEKTPUICCKON
SHEPIUH.

OKOJIOTUYECKHE PHUCKHU IPU IMPOU3BOJCTBE 3JEKTposHepruu. KynbTypa ucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU.

TexHu4eckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUYECKUN 3BOHOK,
TeHEpaTOp MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

3aBUCUMOCTb YaCTOTHI CBOOOIHBIX KOJI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpaA.

OcumsuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXaroIMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 37eKTpOMarHUTHOTO T€HEpATOpa.

BoiHyX1eHHBIE CUHYCOUIATIbHBIE KOJIeOaHusl.

Pe3ucrop, karymka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIENIH IEPEMEHHOIO TOKA.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKU WHIYKTUBHOCTHU U
KOHJIEHCATOPA.

YCeTpoicTBO M MPUHIIUIL JEHCTBUS TpaHchopmaTopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKa 4epe3 MOCieI0BaTeIbHO COEAMHEHHbBIE KOHIEHCATOoD,
KaTyIIKy U PE3UCTOP.

Habmroienue 31eKkTpoMarHiTHOTO Pe30HAaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IENH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbLE 60JIHbL.
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MexaHuueckue BOJHBI, YCIOBHMsSI MX pacrnpocTpaHeHus. [lomepeuHsle U NpoJOJIbHBIE
BosIHBI. Ilepuon, ckopocTs pacrnpocTpaHeHUs U AjduHa BoJIHBL. CBOICTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, IpeloMIIeHUe, UHTephepeHIs U AU(PaKIIHsL.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemMOp 3ByKa.

[ITymoBoe 3arpsi3HeHUE OKPYKAIOLIEH Cpe/bl.

DONEKTPOMarHUTHHIE BOJHBI. YCJIOBMSI M3JIyYEHUS 3JEKTPOMAarHUTHHIX BOJIH. B3anmuas
OpHUEHTAIUs] BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH:  OTPaXEHHE, MPEIOMIICHHE, IOJSIpU3aLus,
uHTephepeHIus U TudpaKiiusl.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DJEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl.

TexHuuyeckue ycTpoilcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
panap, paguonpuéMHHK, TeleBU30p, aHTeHHa, TenepoH, CBU-meub, yabTpazByKoBas
JMAarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUI.

HaOGnronenue oTpaxxeHus U MpeoMIIeHU MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnny 1 Tuppakind MEXaHUYECKIX BOJIH.

AKYyCTHYECKUI PE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro PpUMEHEHHUE.

HaOnronenue cCBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOM M 4acTOTOM
KOJICOAHUH.

HccnenoBanne  CBOWCTB — JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepQepeHIus.

OO6Hapy:xeHne HH(PPaKpacHOTO U YIbTPapHOIETOBOIO U3ITyUYEeHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomst, npakmuxym.

N3y4eHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonHEHOE pacrpoCTpaHEHHE CBeTa B OJAHOpOoAHOM cpene. Jlyu cBera. ToueuHsblit
UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBera. 3aKkOHBI TMpEJIOMIICHHUS CBeTa. AOCOJIOTHBIM TMOKa3aTesb
npesomiieHuss. OTHOCUTENBHBIN IOKa3aTenab NpenoMieHus. IoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOILIEHHUE JUIMH BOJIH MPH IMEPEX0/ie MOHOXPOMATUYECKOIO CBETa 4Yepe3 IpaHully pasjena
JIByX ONTHYECKUX CPEZ.

Xon nyueit B npusme. ucnepcus csera. CioxHbIi cocTaB Oesoro cBera. LIBer.

ITontHOE BHYTpeHHEE oTpakeHue. IIpenenbHblil yroi MoIHOro BHYTPEHHETO OTPAKEHUS.

Cobuparomue M paccewBarouie JHH3bL. ToHKas JnuH3a. DOKyCHOE pacCcTOsSHUE U
ONTUYECKasl CHUja TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoit
JIMH3BI OT €€ TeOMETPUU U OTHOCUTENILHOTO MOKAa3aTessl IPeIoMIICHUS.

dopmyia TOHKOHM JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.
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Xox nyya, IpOUIEALIEro JIMH3Y 10/ IPOU3BOJIbHBIM YIJIOM K €€ IVIABHOM ONTHYECKOU OCH.
[TocTpoeHne n300pakeHUT TOYKH U OTPE3Ka MPSIMON B COOMPAIONINX U PACCEHBAIOIINX JIMH3aX
U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspematomniast cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMa.

[Ipenenbl npUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

BonnoBass onrtuka. WHTepdepenuus cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBUSA
HAOMIO/IEHUSI MAaKCUMYMOB UM MHUHHUMYMOB B HWHTEpP(QEpPEHIIMOHHON KapTUHE OT [ABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI Kilaccuueckux HHTEP(EPEHITMOHHBIX CXEM.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHl: OYKH, JyIa, IEPUCKOIL,
doroannapar, MHUKpPOCKOI, MPOCKIMOHHBII amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

Habumroienne noaHoro BHyTpeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccenenoBanue xoaa CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

HaOironenne nBeTOB TOHKHUX IUIEHOK.

Habmonenue nudpaximu cera.

Wzydenue 1udpakiMOHHON PEIIETKH.

Habmonenne nupakioHHOTO CIIEKTpa.

HaGnronenue nucrnepcuu cBeTa.

Habmonenne nonsipusanuu cBera.

[IpuMeHeHre NoNsIPONI0B AJIs U3YyUEHUS MEXaHUYECKUX HaNPsHKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

N3mepenne noka3aresnst IpeioMIEHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PacCTOSTHUS OT BELIECTBa (HAa MPHUMEpe KUJIKHX
JUH3).

N3mepenne poKyCHOTo pacCTOSIHUS PacCEUBAIOIINX JIMH3.

[Tomrydenue n300pakeHHs B CUCTEME U3 ILIOCKOTO 3epKalia M JINH3HI.

[Toryuyenue n300paxeHus B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUUECKUX CUCTEM.

Hab6monenne nudpakumu, uaTepdEpeHINH U TOASpU3aLIHU CBETA.

N3yueHue nonsipuzauu cBeTa, OTPAXEHHOTO OT MOBEPXHOCTU JUAJIECKTPHKA.

N3ydenne nutepdepeHnu 1a3epHOro N3JIy4eHus Ha IByX LIEJISX.

Habmonenue aucnepcum.

Hab6nronenue u uccnenoBanne qudpakimOHHOTO CIIEKTPaA.

N3mepenne 1uHbl CBETOBOM BOJIHBI.

[Torydenue ciekTpa U3MIy4eHus: CBETOMO/1a TIPU MOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH.

['paHunbl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTymaTel cnenuanibHON TEOpUHn
OTHOCHUTEJIBHOCTH.
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[IpoctpancTBeHHO-BpeMeHHOW ~ uHTepBai.  IIpeoOpaszoBanmst  Jlopenma.  YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U COKpallleHue
JUTVHBL.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHHKOBBIE INPUEMHHUKM,
YCKOPHUTENH 3apsKEHHBIX YACTHIL.

Y4eHn4ecKkuil HKCIIEpUMEHT, 1abopaTOpHbIe pabOThI, PAKTUKYM.

Onpenenenre UMIyJIbCa U SHEPTUU PEISITUBUCTCKUX YacTUll (1Mo ¢ororpadgusiMm TpeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKkynapHuo-601108601l Oyaiusm.

PaBHOBecHOe TemoBoe wu3NyuyeHHe (M3MydeHHe aOCONIOTHO UEPHOro Tena). 3aKoH
cMemienust Buna. ['mnoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMIYJILC POTOHA.

®otordppexr. Ombrtel A. I'. CroneroBa. 3akoHbl hoTodpdexTa. YpaBHEeHHEe DWHIITEHHA
s poTodpdexra. «KpacHas rpanuma» horodddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JAaBJIEHWE CBETa Ha aOCOJIIOTHO MOIVIOMIAIOIIYI0 U
abCcoMI0THO oTpaxkarollyto mosepxHocthb). OnbiTh [1. H. JIebenena.

BosHoBEIE cBolicTBa yactul. BosHbl ne bpoiura. [Inuna BosHBI ne bpoinsg u pasmepsl
o0jacTu  JOKanMM3alMM  JBUWXKYyIIEHcs 4YacTuipl. KopmycKysaspHO-BOTHOBOW — Tyalu3M.
Judpaxius 3JeKTpOHOB Ha KpUCTaJLIaX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoIeHHs Heonpenenénnoctei ['eitzendepra.

TexHUUECKHE YCTPOMCTBA M TEXHOJIOTUYECKHUE IMPOIECCHI: CIIEKTPOMETP, (HOTOAIIEMEHT,
dboTogaTuuk, TyHHEIbHBIH MUKPOCKOII, COJTHEUHast Oatapesi, CBeTOAHO/I.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

HccnenoBanue 3aBUCMMOCTH CONTPOTUBIIEHUS MOJIYITPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToanoI.

Conneunas Oatapes.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMOJ OT HANIPSKECHMUSL.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOoeHUs aToMa. [Tnanerapnas Mmozens atroma Pesepdopaa.

[Toctynarel bopa. M3nyuyenue u norsjouieHue (OTOHOB MPH MEPEXOJEe aromMa C OIHOIrO
YPOBHS SHEPTUH HA JPYTOM.

Bunpl ciektpoB. CriekTp ypoBHEH 3HEPIHH aToMa BOAOPO/Ia.

CrnioHTaHHOE M BBIHYKJIEHHOE M3ITyuyeHue ceta. Jlasep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIA aHAIN3
(cmiekTpockoI), 1a3zep, KBAHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabGnronenne nuHeNvaThIx CIIEKTPOB.

Y CTpoiCTBO U A€MCTBHE CUETUMKA HOHU3UPYIOLIUX YACTHULL.

Omnpenenenye JIMHBI BOJIHBI JIA3€PHOTO U3ITyYEeHHUS.
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Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

HabGntonenue nuneiyaToro crexkTpa.

HccnenoBanue cnekrpa pa3peKeHHOr0 aTOMApHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas mozaens sanpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIyYeHHE.

3aKOH paJuOaKTHBHOIO pacnaaa. PaauoakTuBHblE u30TONbl B mpupoge. CpoiicTBa
MOHU3HUPYIOLIETrO U3JIy4eHUs. BausiHue painoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢don m3nyuenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sapa.

Anepubie peakuuu. Jenenne wu cunHres sanep. SAnepHsie peakropbl. IIpobGiemsl
YIPAaBIAEMOr0 TEPMOSACPHOIO CHHTE3a. OKOJIOIMYECKHME AaCIEKTbl pPa3BUTUSA  sIEPHOMU
SHEPreTUKHU.

MeTtoabl perucTpauuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHII.

DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapnoHbl, Me30HBI U JenToHHI. lIpencraBinenue o
CranpaprtHoil Mogenu. KBapk-TirooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHnuyeckue ycTpoicTBa M TEXHOJIOIMUECKHUE MPOLIECChl: TO3UMETp, kamepa BuibcoHa,
AEPHBI  pPEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3ydenue noriouieHus: 0eTa-uyacTUl] aTFOMUHHUEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUHM M aCTPOPU3UKH.

Ortanbl pa3BUTUsS  acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMHMH. IIpUMEHUMOCTb 3aKOHOB (U3UKU Uil OOBSCHEHHS MPUPOIBl KOCMHYECKHX
00BEKTOB.

MeToapl acTpOHOMMUYECKHX HccleqoBaHUA. (COBPEMEHHBIE ONTHYECKUE TEJIECKOIIBI,
PaaAMOTENECKOIIbI, BHEATMOC(EpHasi aCTPOHOMHS.

Bun 3Bé3aH0r0 Heba. Co3Be3us, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. Conneunas aktuBHOCTh. McTtounuk sneprun ComnHua u 3BE37.

3BE31bI, KX OCHOBHBIE XapaKTEepPUCTUKH. JluarpamMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM OCIIE0BATEILHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTbY AJIS
3BE3[] TIJIaBHOW  MOCJeNOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3A. CoBpeMEHHbIE
IIPEJICTaBICHUSI O IPOMCXO0XKIEHUH U 3BoonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsiii [1yTe — Hama I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tunst
rajJlakTUK. PajnoranakTiuky U kBazapel. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
Bonsioro B3peiBa. PennkroBoe n3imyudeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npodiaeMbl aCTpPOHOMUHU.

Yuenuueckue naonrooenus.
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HaOnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJIa30M € HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWIOKEHUN Ui  OINpENesICHUs] IOJIOKEHUsT HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be311s1 CEBEPHOTO NOJyIIApHs U IPKUE 3BE3/IBIL.

Habmonenus B Teneckon JIyHsl, I1aHET, TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYeCKHl MPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIIOJIb30BAaHUEM aHAJOTOBBIX U HU(MPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenmuyuH. OIlLeHKa TpaHull
MOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX W3MEPCHHM, WCCICOBAHUNA 3aBHUCHMOCTEH  (DU3MUeCKHX
BEJIMYMH, IIPOBEpKa MPEUIOKEHHBIX T'UIoTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATUYECKHUX
pazzenax «Y4eHU4eCKUi SKCIIEPHUMEHT, Ja00opaTOpHbIe paboThl, TPAKTUKYMY ).

O6o0maromee NoOBTOpPEHNE.

O6oOmierre W cUCTeMaTH3alUsl  COJACpKaHHs  pas3feloB  Kypca «MexaHuKay,
«MonexynspHas Qu3MKa U TEPMOJUHAMUKA», «DIEKTpoauHamuka», «KoaeGaHus M BOJHBD,
«OCHOBBI CHENHMATBHON TEOPHH OTHOCUTENBbHOCTHY, «KBaHTOBas Qusmuka», «IIeMEHTHI
ACTPOHOMMHU U aCTPODUIUKI.

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHUAIBHON U
ITHYECKOW cdepax AeATeIIbHOCTH 4YeJIOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOM HAy4yHOM KapTMHE MHpA, 3HAYECHHUE OIMCATEIIBHOW, CHUCTEMaTU3UPYIOLIEH,
OOBSICHUTENIBHOM U MPOrHOCTUYECKON (DYyHKIMH pusnueckoi TeopuH, poib GU3NIECKO Teopuu
B (OpPMHPOBAHUM TIPEACTABICHUN O (U3MYECKON KapTHHE MHUpPA, MECTO (PU3UUYECKON KapTHUHBI
MHpa B 00ILEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPECTABICHUN O IPUPOJE.

MesknpeameTHbie CBSI3H.

N3yuenne kypca ¢puzuku yriay6séHHoro ypoBHs B 11 Kiacce oCyIIecTBISIETCS C YUETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmnovie nonamus, C6A3aHHbBlE C UFYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SBJICHWE, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
AKCIIEPUMEHT, MOJIETTMPOBAHUE, MO/IEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIIbHBIE
npubopsl, nudposas 1adopaTopusl.

Mamemamuka: penieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckue QyHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIAECTBO. BeKTophl M HX
IPOEKIIMM Ha OCU KOOpAMHAT, CIOKEHUE BEKTOpOB. [Ipou3Bo/HBIE 37I€eMEHTApHBIX (DYHKIHM.
[Tpu3Haku mo100us TPEYTrOJIbHUKOB, ONpeAeIeHNE TIOMAAN TUNIOCKUX GUTyp 1 00BbEMa Tell.

buonozua: snekrpuueckue SBICHHMS B KUBOM mpupoje, KoseOaTellbHble IBHKEHUS B
JKUBOM  HpPUpPOAE,  DKOJOTMYECKHUE  PUCKM  TIPU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’)KAIoIIEeH Cpeapl, YyJIbTpa3ByKoOBas JAMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU NPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAJZIMYECKas CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

TI'eozpagpua: marnuTHBIE MOIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX Py, POTOCHEMKA 3€MHOI
MOBEPXHOCTH, ceiicMorpad.

Texnonozusa: npuMeHeHHE MOCTOSHHBIX MarHWTOB, AJIEKTPOMArHUTOB, IEKTPOABUTATENb
SlkoOu, reHepaTOp MEPEMEHHOIO TOKA, HWHAYKIMOHHAs TIe4yb, JHHUM JJIEKTpolepeaady,
AJNIEKTPOJIBUTATENh, pajap, pPaauonNpUEMHHUK, TEIeBU30p, aHTeHHa, Ttenedon, CBY-meus,
yJIbTpa3ByKOBas JUArHOCTHKa B TEXHUKE, IPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
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CoJHeyHasl OaTapesi, CIIyTHUKOBbIE IPUEMHUKH, SJI€pHasi SHEPIeTUKA U HKOJIOTUYECKUE aCIIEKThI
€€ pa3BUTHS.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « DU3uKay JOJKHBI OTpaxarhb
TFOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHUEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIUUX TPAJULHOHHBIM IIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
paclIupeHe KU3HEHHOT'O OIbITa U ONbITA JAEATEIBbHOCTH B IPOLIECCE pEaIn3allid OCHOBHBIX
HAIPaBJICHU! BOCIIUTATEIBHOM NEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPakKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMK OOYYaroImerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOILIEUEIOBEYECKUX I'YMAaHUCTUUYECKUX U IEMOKPATHYECKHX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpPECAX I'Pa)kJIaHCKOro oOlIecTBa,
y4acTBOBaTh B CAMOYINPaBIEHUH B 00pa30BaTeIbHON OpraHU3aluy;

® yMEHHE B3aUMOJCICTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKUMAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K TYMaHUTApHOW U BOJIOHTEPCKOM EATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUS:

e cpOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NAaTPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, TOCTUKEHUSIM POCCUMCKHUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI0 IIOBE/ICHUS;

e CrnocOOHOCTh OLIEHWBAaTh CUTyallMl0 W TNPUHUMAaTb OCO3HAHHBIE  PpELICHMS,
OpUEHTHUPYSACh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI U ILIEHHOCTH, B TOM 4HCIE B
JEATENIBHOCTH YYEHOTO;

® 0CO3HaHME JMYHOI'O BKJa/a B IOCTPOEHUE YCTOHYHUBOTO Oy IyIIEro.

ICTETHYECKOr0 BOCTIMTAHUA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYAs OSCTETUKY HAay4YHOTO TBOPYECTBA,

HpUCYLIETo (pU3NUECKON HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHANbHONU IESTENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBII BbIOOp OyayIien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO M CaMO0Opa30BaHUIO B 00JacTU (PU3UKU
Ha MPOTSHKEHNHU BCEH JKU3HM.

IKOJOTHYECKOr0 BOCTIMTAHUA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYJbTYpbl, OCO3HaHHME IJIOOATBLHOTO XapakTepa
HKOJIOTHUECKUX MPobIIem;

® [JIAHUPOBAaHUE M OCYLIECTBIICHUE JECHCTBUN B OKPYXKAIOIIEH Cpelle HA OCHOBE 3HAHHUSA
LeJIe YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

® pacIIMpeHHe OmbITa JEATEeIbHOCTH HKOJOTWYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUN 10 (PU3HKeE.
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IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATENIbHOCTH, TOTOBHOCTH B IIPOLECCE H3YyYEHUS
(GU3MKH  OCYIIECTBIATH  HPOEGKTHYIO W HCCIEIOBATEIbCKYI0  JIESTEIbHOCTh
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBble Jjornuyeckue aeiicTBHA:

CaMOCTOSTEeNIbHO (OPMYIIMPOBATh U aKTyalIH3UpOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNATh UEIHU ACSITEIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX JTIOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYMS] B paccMaTpuBaeMbIX (DHU3HMUECKHUX
SBJICHUSIX;

pa3pabarbiBaTh IUIAaH pEHICHUS NTpoOJIeMbl C Y4ETOM aHaiuM3a HUMEIOIIUXCS
MaTepHUalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OLICHUBATh PUCKH ITOCIIEICTBUM IEATEIBHOCTH;

KOOPAWHUPOBATh W BBIOJIHATH PabOTy B YCIOBHSX pPEANTbHOTO, BUPTYaJbHOTO M
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

bBa3oBble ucciaenoBaTeJLCKUeE AeiiCTBHA

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMH U MeTOAaMH (DU3HUECKON
HaYKH;

BJIQJICTh HABBIKAMH Y4YEOHO-UCCIICOBATEIILCKOM W IMPOCKTHOW JEATCIILHOCTH B
obnmactu (U3UKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIHbHOMY IOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NISCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAILINH,
peoOpa3OBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIHSIX, B TOM YUCIIE ITPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJIEICTBEHHBIC CBSI3U M aKTyallM3UpOBAaTh 3aJady, BBIIBUTaTh
TUTNOTE3y ©€ pelIeHUs, HaxOJuUTh apryMEHTBl JUIS JIOKA3aTelbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEILICHUS;

AHAIM3UPOBATh TMOJYYEHHBIE B XOJ€ pEIICHUS 3aJaud pPe3yJabTaThl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHECHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYJIHPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEIbHOMN NeATEILHOCTH, B
TOM YHUCIIE TIPU U3YyUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

YMETh IMEPEHOCUTH 3HAHUS 10 (PH3UKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATSIIEHOCTH,
YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE WJICH, TIPeJIaraTh OPUTHHAIBHBIEC ITOXO/IbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:
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BIIQJICTh HABBIKAMHU MONy4deHHs wuHpOpMammu (QU3HYECKOTO COJCpKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IIOWCK, aHAJU3,
CUCTEeMATH3AIMI0 W WHTEpPIpeTannui0 HHQOpMAMKH Pa3TUYHBIX BHIOB U (GopM
IIPEJICTaBIICHHS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpTaHU3AIMOHHBIX 3a1ad C
coOiroficHHeM TpeOOBaHWH  APrOHOMHUKH, TCEXHHUKH O€301AaCHOCTH, THMTHUCHBI,
pecypcocOepexeHusl, TPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(OPMAMOHHOU
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pa3IMUHbIX (opmarax ¢ y4EToM
Ha3Ha4YCHWS WHGOPMAIMU W IIEJICBOW ayJIUTOPUH, BHIOMpas ONTHMAJIbHYIO (Gopmy
MIPEJICTABICHUS U BU3YaJIH3aIiH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISAITH OOIICHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlMi U CMSATYATh KOH(IUKTHL;
Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHHEM SI3bIKOBBIX
CPENCTB;

MMOHUMATh U UCIIOJIb30BATh MIPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATbHOU PabOTHI;
BBHIOMPATh TEMATUKy U METOJbl COBMECTHBIX JEHCTBUI ¢ y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUSL MO €€ JTOCTH)KEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpenesiTb pOJIU C
y46TOM MHEHHUN YY9aCTHUKOB, 00CYXIAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJNa M KaXJIOTO YYaCTHUKA KOMAHIBI B OOIIWI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UAECH C IMO3ULUA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh TMO3UTUBHOE CTPATETHMYECKOE IOBEACHUE B PA3JIMYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIHATHBHBIM.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE T1eiiCTBHSA
Camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATENIBHYIO JIEITEIbHOCTh B 00JaCTH (DU3UKU U
ACTPOHOMHH, BBISIBIISTH MTPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a/Ia4H;
CaMOCTOSITENIFHO COCTABJIATH TUIAH PEIICHHUS PACYETHBIX W KAYeCTBEHHBIX 3a/1a4, TUTaH
BBITOJIHEHUS MTPAKTUYECKON pabOThl C YYETOM HMMEIOLIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CHTYaIIHsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JieNaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO JPYAUIMU B 001acTH (HU3UKH,
MIOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJIbHBII MHTEIEKT:

JaBaTb OICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPCKTUBEI B JCATCIbHOCTh, OCHUBATH
COOTBCTCTBUC PCIYJILTATOB LCIIAM;



27

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JEHCTBUI U MBICIIUTENBHBIX ITPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JIIsl OLIEHKH CUTYallH, BEIOOpa BEPHOI'O PEeIIECHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHIKEHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporiecce MOCTHXKEHHS JTHYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOrPAMMBbI MO (BH3HMKE IS
YPOBHS CpeaHEro 00IIero oopa3oBaHusl y 00ydarOmUXCsi COBEPIICHCTBYETCS YMOIMOHAIBHBIN
UHTEJICKT, MPEaoIaralonmi chopMHUpOBaHHOCTb:

CaMOCO3HAHHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh ITOHMMAaTh CBOE OMOILMOHAIBHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW ASMOIMOHAIBHON chepsl,
OBITH YBEpEHHBIM B cele;

CaMOpPETYJIMPOBaHUs,  BKJIIOYAIOMIETO  CAMOKOHTPOJIb,  yYMEHHUE  NPUHUMATh
OTBCTCTBEHHOCTh 32 CBOE  TIOBEICHHE, CIIOCOOHOCTh  QIanTUPOBAaThCA K
SMOLIMOHATIBHBIM U3MEHEHHSIM U TPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPCHHEH MOTHBAIIUH, BKJIFOYAIONICH CTPEMJICHHE K JOCTIIKECHHIO IEJIM U YCIIeXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, HCXOJISl U3 CBOMX BO3MOYKHOCTEH;
AMIIATUH, BKJIHOYAIONICH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIILHOE COCTOSIHUE JPYTHUX,
VYHUTHIBATh €r0 TPU OCYIISCTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBUIO U
COIEePESIKUBAHHMIO;

COLIMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBAaTh OTHOIICHUS C
JIPYTHEMH JIIOJIbMU, 3a00TUTHCS, MIPOSIBJIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K xonny o0yuenus B 10 knacce npeiMeTHbIE pe3ybTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJOTHYECKOM, 3KOJIOrMYEecKOH,
COLIMAJILHOW M 3THYECKOM cepax AESITeNbHOCTH YEJIOBEKa, POJib U MECTO (PU3MKU B
COBPEMEHHOM Hay4HOU KapTUHE MUpa, 3HAUEHUE OIHCATENBHOM,
CUCTEMATU3UPYIOUIeH, OOBSCHUTENBHON M MPOrHOCTHYECKON (QYHKIMH (u3nueckoit
TEOPUH — MEXaHHMKH, MOJIEKYJSPHON (PU3MKM M TEPMOJMHAMMKH, POib (pusnueckon
Teopuu B (GOPMHUPOBAHUHU MPENCTABICHUN O PU3NUECKON KapTHHE MUPA;

pa3nuyarth yCJIOBUS MPUMEHHMMOCTH Mojeled (QHU3MYecKuX Tela M IPOLECCOB
(sBNIEHMI): MHEpLMANIbHAS cHCcTeMa OTCYETa, a0COIOTHO TBEPIOE TEJI0, MaTepHaIbHasl
TOUYKa, PABHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TNajeHue, aOCOIITHO YyHpyras
negopmarusi, abCONIOTHO YNPYroe M abCONIOTHO HEYNpyroe CTOJIKHOBEHUS, MOJENN
ra3a, JKUIKOCTH W TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MACalbHbIM ra3, TOUYEUHBIH
3apsijl, OMHOPOJHOE DIEKTPUUECKOE IOJIE;

pa3nuyath YCIOBUS (TpaHMIbI, OONAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTep (yHIaMEHTaJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH MEXAHWYECKHE TPOLECChl M SABICHMS, HCIONb3YS
OCHOBHBIC IIOJIO)KEHHSI W 3aKOHBl MEXAaHUKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JIBUXKEHUS, (OPMYJIbl KMHEMAaTUKH PAaBHOYCKOPEHHOTO IBM)KEHMSI, MPeoOpa3oBaHUS
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lanunes nng  CKOPOCTM M NepeMelIeHus, 3akoHbl  HblOTOHA, NpUHLUI
OTHOCUTENbHOCTH ['anmwmies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBl COXPAaHCHUS
UMIyJIbCAa M MEXaHWYECKOM SHEpruu, CBS3b pabOThl CUJIBI C HU3MEHEHUEM
MEXaHUYECKOM »HHEpPruM, YCJIOBHUS paBHOBECHUS TBEPAOro Tena), NPU ITOM
UCIIOJIb30BaTh ~ MAaT€MATUYECKOE  BBIPA)KEHHE  3aKOHOB, YKa3blBaThb  YCIOBUSA
MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anuies, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpaHEHUs UMITYJIbCA U MEXAaHUUYECKOW YHEPrUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAJIM3UPOBATh U OOBACHSITH TEIUIOBBIE MPOLECCHl U SBJICHUS, UCIOIb3Ys OCHOBHBIC
nonokeHuss MKT u 3akoHB MOJIEKYJSIpHON (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKON SHEPrUuel TEIIOBOrO JBHKECHUS
M KOHLEHTpauued €ero MOJIeKyJ, CBS3b TEMIEPATypbl BEIIECTBA CO CpeaHEn
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
UJeaNbHOrO Ta3a C KOHUEHTpauued MOJIEKYJ U €ro TEeMIEpaTypou, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAaHECHMS
SHEPruu B TEIJIOBBIX MpOIeccax), MPH H3TOM HCIONb30BaTh MaTeMaTHYECKOe
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCJIOBHS NPUMEHUMOCTH ypaBHEHUs MeHzaeneeBa—
Knaneiipona;

AQHAIU3UPOBATh M  OOBSACHATH JJIGKTPUYECKHE SBIICHUS, HCIONb3Ys] OCHOBHBIE
MOJIOKEHUS M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsija,
3akoH  KynoHa, NOTEHIMAIbHOCTh  3JIEKTPOCTATUYECKOTO  MOJs,  [PUHLHUII
CYNEPIIO3UIMU BJIEKTPUUECKUX TOJIEH, TP 3TOM YKa3biBas YCJIOBUS MNPUMEHUMOCTH
3akoHa KynoHa, a Takke NpPakTUUECKH Ba)KHbIE COOTHOILIEHHUS: 3aKOHbl Oma s
y4acTKa ey U JIJI 3aMKHYTOM 3JIEKTPUUYECKOM 1ienu, 3akoH [[xoyns—JIenua, mpaBuia
Kupxroda, 3axonst @apazest 1u1st SJEKTPOIH3a);

OMHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUSI, UCIIONb3Ys BEJIMYUHBL: IEpEMEIlCHNUE,
CKOpPOCTb, YCKOPEHHUE, UMITYJILC T€JIa U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, 1aBJICHUE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHuueckas dHeprus, padora
CUJIbI, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CWJIa TSHKECTH, CUJla YNPYroCTH, CHUJja
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHEPTUst yIpyroul npepopmManvud TMPYKUHBI, KOJIUYECTBO TEIUIOTHI, a0COIOTHAs
TeMreparypa Tena, paboTa B TEPMOJIWHAMHUKE, BHYTPEHHSS DJHEPTUS HJICATHHOTO
OJIHOATOMHOTO Tasa, padoTa WIeaJbHOTO Ta3a, OTHOCHUTENIbHAs BIAXXHOCTh BO3/yXa,
KIIJI wmneanbHOro TEMJIOBOrO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOTO 3apsja WA 3apsSKEHHOTO
miapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOr0 MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIIAsA CHJa, CUJA TOKA, HANpsKEHUE, MOIIHOCTh TOKa,
ANIEKTpUUECKasi EMKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJICHUE Y4YacTKa LIETH C
MOCIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  DHEPIUs
ANEKTPUYECKOTO I10JI1 KOHAEHCATOPa;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (U3UUYECKUX SIBICHUN: MEXaHHYECKOe
JB)KEHUE, TEIUIOBOE JIBM)KEHHWE 4YacCTHI[ BEIIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKoOe ABmxkeHue, nuhdysus, ucrapeHne, KUMICHHe U KOHICHCAIUs, TUIaBIICHUE
W KpUCTAJUIM3allMs, HAMpaBICHHOCTh  TEIUIONEpEeAadH,  DJIEKTpU3auus  Tell,
SKBUIOTEHIIMAIIBHOCTD MOBEPXHOCTHU 3apSKEHHOTO MPOBOIHUKA;

MIPOBOANTH MCCIIEOBAHNE 3aBHCHUMOCTH OJHOW (DPM3UYECKOW BETUYHMHBI OT JIPYTOM C
WCIIOJIb30BAHUEM TIPSMBIX HM3MEPEHUH, NpPU OTOM KOHCTPYHPOBATh YCTAHOBKY,
dbukcupoBaTh pe3yabTaThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
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rpadukoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTeH H3MEPEeHUM, AeNaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIE0BaHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYUH, TPH 3TOM BBHIOMPAThH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLEHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIC
MOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IPOBOAMTH  OIBITHl [0 IPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
SKCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBbHYI0  YCTaHOBKY,  aHaJU3UPOBATH
IIOJIy4YEHHBIE PE3YJIbTATHI U A€JaTh BBIBOJ O CTATyCE MPEAJIOKEHHOMN TMIIOTE3bI;
coOuoiaTh MpaBmiia 0€30IacHOTO TpyJa MPH MPOBEJICHUM HCCIEAOBAHHMNA B paMKax
y4eOHOr0 SKCIIEpUMEHTA, MPaKTUKyMa U y4eOHO-HCCIIEI0BAaTENbCKOW W MPOEKTHOM
JeSITEIBHOCTH C HCIOJb30BAHUEM HM3MEPUTENBHBIX YCTPOWCTB U J1aOOPaTOPHOTO
000py10BaHMUS;

pemiate pacy€THbIE 3a/Jaydl C SIBHO 3aJlaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJIeJIbIO: HAa OCHOBaHMM aHalM3a YCJIOBHs OOOCHOBBIBATH BBIOOD (hH3HUECKOM
MOJIENI, OTBeyalomeld TpeOOBaHWAM 3aJadd, TNPUMEHATH (OPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTyJaThl (PU3MYECKUX TEOPHH MpH  HUCHOJIb30BAaHUU
MaTeMaTUYeCKUX METOJOB pELICHUs 3ajJad, MPOBOAUTH pPAacUYEThl HAa OCHOBAaHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UpPOBATh PE3YJbTaThl M KOPPEKTHPOBATH METOMbI
pelIeHUs ¢ YY4ETOM MOJIyYEHHBIX PE3YJIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a]aul, TpeOyrolue NPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/ieoB
Kypca (U3MKH, a TakKe HHTETpald 3HAHUW U3 JPYIHX NPEIMETOB €CTECTBEHHO-
HAay4YyHOT'O UMKJIA: BBICTPAMBATH JIOTMYECKYIO UEMOYKY PACCYKICHUH C ONOpOWd Ha
M3YYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHUS,

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS ISl O0BSCHEHUSI OCHOBHBIX MPUHITUIIOB Pa0OTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;
NPUBOINUTH PUMEPHI BKIIA/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE
HayKHM, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIEro MHpPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHIi;

AQHAIN3UPOBAaTh U  OLIEHUBATh T[OCIEJICTBUS OBITOBOM M  IPOU3BOACTBEHHOM
JeSITeIbHOCTH 4YeNlOBeKa, CBSA3aHHOW C (PU3MUECKUMH TIPOLECCaMu, C MO3UIMH
HKOJIOTMYECKOM 0€e301acHOCTH, Ipe/ICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAaHNH, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTHI)KEHUN HAYKH U
TEXHOJIOTHH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOr0 00IEeCTBa;

MIPUMEHSATH Pa3JINYHbIE CIIOCOOBI paboThl ¢ MHPOPMAIHEH HU3UIECKOTO COACPKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCIIOJIb30BaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TOMCKA,
nepepabOTKM M TpeAbsBICHHUS Y4eOHOW M Hay4yHO-NIOMYJsIpHOW HH(OpMaIuH,
CTPYKTYpUPOBaHMSI W HMHTEpPHpPETAlUU HHPOpPMALMK, MOJYyYEHHOW H3 pPa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyt0 HH()OPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHalu3a
UCTOYHUKA HHPOPMALIUY;

IPOSBIATh OPraHW3ALMOHHBIE M IIO3HABATEJIBHBIE YMEHMSI CaMOCTOSITEIBHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHINOJHEHHUS MPOEKTHBIX U Y4eOHO-
UCCIIEI0BATEIbCKUX PA0OT;

paboTaTh B TpymIe C WCHOJIHEHHWEM pa3IMYHBIX COLHUAIBHBIX POJIeH, IIaHHUpPOBAThH
paboTy TpyMNIbl, paUOHAIBHO PpACHpPeAesaTh JAEATENIbHOCTh B HECTaHAAPTHHIX
CUTYallUsX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB I'PYMIBI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;
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OpOSIBIATE  MOTHBAIMI0O K  Oyaymedl npodecCHOHANbHOW — AEATENbHOCTH  T10
CIEIUATIBHOCTSAM (PU3UKO-TEXHUYECKOTO MPOQHUIIS.

K xonmy obyuenust B 11 Knacce npeIMeTHbIE pe3yJbTaThl Ha YIiTyOJIEHHOM YpOBHE JTOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y OOYHAIOLINXCS YMEHUH:

MOHUMATh pPOJb (U3UKKM B HKOHOMUYECKOM, TEXHOJIOTHMYECKOH, COIHUAIbHONH U
ITHYECKON cdepax AesaTeTbHOCTH YeNIOBEKa, POJIb U MECTO (PH3UKH B COBPEMEHHOM
Hay4YHOW KapTHHE MUPA, POJIb ACTPOHOMHUU B IPAKTUYECKOU JESTEIBHOCTH YEI0BEKa U
JanbHENIIeM HAy4YHO-TEXHUYECKOM  pa3BUTHUH, 3HAUYCHUE OnucaTeIbHOM,
CHUCTEMAaTHU3UPYIOIIEH, OOBSICHUTEIBHON M MPOTHOCTUYECKOW (YHKIMHN (puznyeckoin
TEOPUH — HJIEKTPOJMHAMUKH, CHEIUATBHOM TEOPHUH OTHOCUTEIHHOCTHU, KBAaHTOBOU
¢buzuku, ponb GU3NUECKON TeOpuu B (GOPMUPOBAHUU MPEACTABICHUIN 0 (U3HUECKOi
KapTUHE MHUpa, MeCTO (PU3MYECKOH KapTUHBI MUpAa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYUHbIX MPEICTABICHUN O IPUPOJE;

pa3inyaTh yCIOBUS MNPUMEHUMOCTH Mojeneld (u3M4eckux Tel U IMPOILECCOB
(sBJCHUI): OJHOPOIHOE AJIEKTPUYECKOE W  OJHOPOJHOE MAarHUTHOE  TIOJIf,
rapMOHHYECKHE KOJeOaHMs, MaTeMaTHYEeCKHH MasTHHUK, HACaIbHBIA MPYKUHHBINA
MasTHUK, TAPMOHHYECKHUE BOJHBI, HICAIbHBIM KOJIEOATENbHBIA KOHTYpP, TOHKAs JTUH3A,
MoJieJiel aToMa, aTOMHOTIO s/Ipa ¥ KBAHTOBOW MOJEIIU CBETA;

pa3iauyath YyciaoBHsl (TpaHUIBl, O00JAacTH) NPUMEHUMOCTH (UBMUYECKUX 3aKOHOB,
MOHMMATh BCeoOlMil XapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OrPaHUYEHHOCTh
WCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AQHAJIM3UPOBATh U OOBSACHATH SJICKTPOMATHUTHBIE TPOLIECCHI W SIBICHUS, UCIOIB3YS
OCHOBHBIE TOJIO)KEHHMSI M 3aKOHBbl D3JIEKTPOAMHAMUKM M CHEUUAIbHOM Teopuu
OTHOCHUTEJILHOCTH (3aKOH COXpPAHEHHUS JJIEKTPUUECKOro 3apsja, cuja Amrepa, cuiia
JlopeHua, 3aKOH »3JEKTPOMArHUTHOM WHAYKIUM, mpaBwio Jlenua, cBszp OJC
CaMOMHAYKIIMU B DJIEMEHTE JJICKTPUUECKOM IEMH CO CKOPOCTHIO W3MEHEHUS CHIIBI
TOKa, MOCTYJIaThl CIEIUATbHON T€OPUN OTHOCUTENFHOCTH DUHINITEIHA);
AHAIU3UPOBATH U OOBACHATH KBAHTOBBIE MIPOIIECCHI U SIBICHUS, UCTIONb3YS MOJI0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHMe OMHIITEHHa a1 QoTod3ddexra, mepBolii U BTOPOH
noctynarel bopa, mpUHIIKMIT COOTHOIIEHUsI HeonpeaenéHHocTel [ 'eifzendepra, 3aKOHbI
COXpaHEHHUs 3aps0BOTO U MAacCOBOTO YHCEJ M SHEPTHH B SIEPHBIX PEAKIHAX, 3aKOH
pPaZoOaKTUBHOTO pacmaja);

OMHCHIBATh (PU3UUECKHE MPOIIECCHI U SIBICHUS, UCIIONIB3YS BEIMYMHBI: HAMPSHKEHHOCTh
ANEKTPUYECKOTO  TIOJIs, TOTEHIMAT  AJIEKTPOCTATUYECKOTO  TOJIs,  Pa3HOCTh
MOTEHIMAJIOB, AJEKTPOJBIKYIIAsl CHJIA, UHAYKIWS MAarHUTHOTO TOJIs, MarHUTHBINA
MOTOK, cwia Awmnepa, HHIYKTHBHOCTB, JJICKTPOIBWIKYIIAs CHJIA CAMOWHIYKIIHH,
SHEPrysi MAarHUTHOTO TOJII TIPOBOJHUKA C TOKOM, PEIITUBUCTCKHI UMITYJIbC, TOJHAS
SHEPTHUS, SHEPTUS TTOKOSI CBOOOHON YACTHIIBI, DHEPTHUS M UMITYJIhC (POTOHA, MaCCOBOE
YHCIIO U 3aps]l Apa, SHEPTUSI CBS3H SAPA;

OOBSACHATP OCOOCHHOCTH TIPOTEKaHUS (UINYECKUX SIBICHUN: DIIEKTPOMArHUTHAsS
WHIYKIWS, CAMOUHIYKITUS, Pe30HAHC, UHTep(dEepeHIIUs BOJTH, TU(PpaKIus, TUCTICPCHUS,
NOJIHOE BHYTPEHHEe oTpaxkeHue, (potornekrpuueckuil adpdekr (poroapdexr), anbda-
u  Oera-pacmangel  sAep, TaMMa-uU3NydeHHe — saep, (UBHMYECKHE  MPUHITUIIBI
CIEKTPAILHOTO aHau3a U padoTHI Jla3epa;

ONpeNeNsATh HaIlpaBJIe€HUE WHAYKIUU MAarHUTHOTO MOJsi MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;
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CTpOUTh M300paKEHHE, CO37aBaeMO€ IUIOCKMM 3€pKajioM, TOHKOW JIMH30H, U
pPacCUMTHIBATH €r0 XAPAKTEPUCTHUKH;

MIPUMEHATH OCHOBOIIOJIATAOIINE ACTPOHOMHYECKHUE IOHATUSA, TEOPUU U 3aKOHBI JJIs
aHanmu3a W OOBSCHEHHS (PU3MUYECKUX IMPOIECCOB, NPOUCXOIAMIMX B 3BE3HAX, B
3BE3AHBIX CHUCTEMaX, B MEXralakKTH4YeCKOW Cpele; HBIKEHUS HeOeCHBIX Tell,
3BOJIIOIIMH 3BE3 1 BeeneHnoi;

NPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIUYMH C HCIOJIH30BAHHUEM
IPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3yIbTAaThI
MOJTyYeHHOW 3aBUCHUMOCTH (PU3UYECKMX BEIMYMH B BHAC TpadUKOB C y4IETOM
aOCONIOTHBIX ~MOTPEIIHOCTeH HM3MEPEeHUH, JienaTh BBIBOABI IO  pe3ysbTaTraM
UCCIIEIOBAHMSI;

MPOBOANTH KOCBEHHBIC HM3MEPEHUs (PUINYCCKUX BEIMYUH, TMPH ITOM BBIOMPATH
ONTUMAIIBHBIA METOJ M3MEpPEHHs, OIICHWBAaTh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTh  OMBITBI IO MPOBEPKE MNPEIJIOKEHHONW THUIOTE3bl: IUIAHUPOBATH
IKCIEPUMEHT,  CcOOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBIE PE3yJIbTaThl U J€1aTh BBIBOJI O CTATYCE MPEAJI0KEHHOU TUITOTE3bI;
ONUCHIBATh METO/IbI IIOJYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30MacHOro TpyJa MpU MPOBEIEHUU HCCIECTOBAHHMA B paMKax
y4eOHOr0 3KCIIEpUMEHTA, MpaKTUKyMa U y4eOHO-MCCIIEI0BAaTENIbCKOW U IPOEKTHOM
NESTENIbBHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB M J1AOOPATOPHOTO
000py1I0BaHMUS;

pemiath pacy€THBIC 3aJaYd C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (PU3NUYCCKOM
MOJIeJIbIO: HAa OCHOBAaHMM AaHalIM3a YCIOBUS BbIOMpaTh (pU3MUECKHE MOJEINH,
OTBeYaroIue TpeOOBaHUAM 3a1auu, IPUMEHSATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (U3NYECKUX TEOpUN MPH HCIOIb30BAHUM MAaTEMaTHYEeCKHX METOJIOB
peuieHuss 3ajav, MPOBOIAUTh pacy€Thl HA OCHOBAHUM HWMEIOIIMXCA JIAHHBIX,
AQHAJIM3UPOBATh PE3yJbTaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJTyYE€HHBIX PE3yJIbTaTOB;

pemaTh Ka4eCTBEHHbIE 3a/jaul, TpeOyrolue MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/ieioB
Kypca (M3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAay4YyHOT'O IMKJA: BBICTPAMBATH JIOTMYECKYIO WEMOYKY PACCYKICHUN C ONMOpoid Ha
W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SBICHHUS,

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOAUTH MPUMEPHI BKJIAJ[a POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSICHEHHME IPOIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NEeSTEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH TMpolleccaMH, C TMO3MIMN
JKOJIOTUYECKOU 0€30MacHOCTH, MpEACTABICHUI 0 panMoHaIbHOM
PUPOJIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUN HAyKU U
TEXHOJIOTHH JIJIs TaTbHEHUIIEro pa3BUTHS YEI0BEYECKOTO OOIIECTBa;

MPUMEHSTh Pa3UYHbIE CTIOCOOBI paboThHI ¢ MHGOpMaIueil GU3MIECKOTO COEPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJOTHUW, TIPH  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTMH  JUIsI  TOWCKA,
nepepaboTKi UM TpeAbsBIeHUS Y4eOHOM U HayyHO-NONYJSpHOM HH(OpMAIIHH,
CTPYKTYpPUPOBAHMSI W HMHTEPHpPETAUH HHPOPMAIMK, TOTYyUYEHHOM W3 Pa3IMYHBIX
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HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTy4aeMyl0 HHPOPMAIIMIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWW, TaK M Ha OCHOBE aHalu3a
UCTOYHMKA MH(pOpManuy;

NPOSIBIIAITH  OPraHU3allMOHHBIE ¥ TI03HABATENIFHBIC YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TIPOILECCE BBHIMOJIHEHUS IPOEKTHBIX W Y4eOHO-
HCCIIEI0BATEIbCKUX PAadOT;

paboTaTte B IpyNme C WCIOJHEHHEM DPAa3IMYHBIX COIMAIBHBIX POJICH, IUIAaHWPOBAaTh
paboTy TpyMNIbl, paHOHAIBHO PACHPEACTATh MAEATEIBHOCTh B HECTaHAAPTHHIX
CUTYyalusX, aJIeKBaTHO OLIEHUBATH BKJIAJl KAXIOTO U3 YYaCTHUKOB TPYIIIBI B pEIICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymedl npodecCHOHANbHOW — AEATENbHOCTH  T10
CIEIUATIBHOCTSAM (PU3UKO-TEXHUYECKOTO MPOQHUIIS.
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10 KJIACC
KoanuyecTBO 9acoB
HaumenoBaHue pa3jiesioB U K
TeM NPOrpaMmbl Bcero OHTPOJILHbIE
padoThbI

nex 1. HAYYHBIA METO/ ITIO3HAHMSI ITIPUPOIBI

Hayunblii MeTO1 TO3HAHUS
MIPUPOBI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

JesiTeIbHOCTD Y4YUTEJIS €
y4eToM padoueit
NPorpaMMbl BOCIUTAHUS

[ToOyxnenue oOyuaroumxcs

coOroaTh Ha ypoke
OOIIEPUHSTHIC HOPMBI
MOBEJICHHUS, npaBuia
oOmIeHuss co  CTapuIMMHU
(memarornuecKuMu
pabOTHUKAaMHN) u
CBEPCTHUKAMH

(oOyyarommuMucst), MPUHIUTIBI
y4eOHOW  JUCHUIUIMHBI U
caMOOpTaHu3aInH,
NPUBJICUCHHE BHUMAHHUSI
00y4Jarmuxcs K
IIEHHOCTHOMY acCIeKTy
U3y4aeMbIX Ha YPOKax
SIBJICHHM, OPTaHU3aIHs UX
paboThI ¢ IOJTy4YaeMoii Ha
YPOKE COIMAIBHO 3HAYNMOU
uHpopmanuen —
HHHUIIMAPOBAHUE €€
00CyXIeHUs!, BRICKA3bIBAHHS
00yJaromMMHUCS CBOETO
MHEHUS TI0 €€ TIOBOY,
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Uroro no pazaeny

Pa3nesn 2. MEXAHUKA

2.1
2.2

Kunematuka
JvnHamuka

10
10

2.3

Craruka TBEpIOTO TEa

2.4

3aKOHBI COXpaHCHUA B
MCXaHUKE

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

BBIPAOOTKH CBOETO K HEl
OTHOUICHHUS.

[ToOyxnenune oOyuaroumxcs
coOnroaTh Ha ypoke
OOLIePUHSATHIE HOPMBI
MTOBEJICHUS, npaBuia
o0lmeHNsT co  CTapUIMMHU
(memaroruuyecKuMu
pabOTHHUKAMU) u
CBEPCTHUKaMH
(oOyuarommmMHucst), TPUHIUIIBI
y4eOHOM  JUCHMIUTUHBI U
caMOOpTaHu3aINH;
MPUBJICYCHHE BHUMAHUS
00yyJaronmxcs K
[IEHHOCTHOMY aCIeKTy
M3y9aeMbIX Ha ypOKaxX
SIBIIGHUH, OpTaHU3alUs UX
paboTHI C MOJTy4aeMoi Ha
YPOKE COLUHAIBHO 3HAYNMOU
uHpopmanuen —
WHUIIUUPOBAHUE €€
00CyXJIeHUs, BBICKA3bIBAHHS
00yJarOIIUMHUCS CBOETO
MHEHHS 110 €€ TTOBOTY,
BBIPA0OTKH CBOETO K Hel
OTHOIICHHSI.

Nroro no pazaeny
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Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJANHAMHUKA

OcHOBBI [ToGy>xxaenne oO0yJaromuxcs

3.1 MOJIEKYJISIPHOKHHETHYECKOM 15 1 buGmorexa LIOK co0JIr0/1aTh Ha ypoKe
' https://m.edsoo0.ru/7f41bf72
TEeOpUHU OOIIETIPUHSATHIC HOPMBI

Tepmoaunamuka. TeroBbie 20 1 bubmuoreka [JOK [OBEICHU, MpaBUIa

3.2 MAITHHBI https://m.edsoo.ru/7f41bf72 OOIlEHHAs €O  CTapIIUMH

(TIerarorn4ecKuMHu
paboTHUKaMN) u
CBEPCTHUKAMHU
(oOyuaromumMucst), IPUHIUIIBI
yuyeOHOW  AMCHMIUIMHBL U
CaMOOpTaHU3aINH;
NpUBJICYCHNEC BHUMAHUSI
00yyJaronmxcs K
LIEHHOCTHOMY acIIeKTy
bub6nuorexa [IOK H3y9acMBIX Ha ypoKax

https://m.edsoo.ru/7f41bf72 = SIBJICHHUIA, OpraHU3aLKs X
paboThI ¢ MoTyyaeMon Ha

YPOKE COLHAIBHO 3HAYNMOU
uH(popmanuen —
WHUITUUPOBAHUE €€
00CyXIeHUs!, BRICKa3bIBAHHS
00yJaroMMMHUCS CBOETO
MHEHHS 110 €€ TOBOY,
BBIPAOOTKH CBOETO K HEH
OTHOIIICHHSI.

ArperaTHble COCTOSTHUS
3.3 Bemiectsa. ®a3oBrie 14 1
TIEPEXO/IbI

Hroro no paszneny 49

Pa3nea 4. JIEKTPOJAMHAMUKA

1 bubnmoreka [JOK [ToOyxnenue oOydaronuXxcs

41 IISKTPHHECKOE f071e 24 https://m.edso0.ru/7f41bf72 = cobmonats Ha ypoKe

4.2 [ToCTOSIHHBIN JIEKTPUUCCKUN 24 1 bubnuoreka [JOK OOIIETPUHSATBIE HOPMBbI
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TOK https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
4.3 Toku B pasimambix cpejax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 54

Paszea 5. PU3HUYECKUN IPAKTUKYM

5.1

Pu3nyecKkuil NPakTUKyM 16

16

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

MOBE/ICHUS, MpaBUIIa
oOIIeHUsT CcO  CTapUIMMHU
(megarornuyecKuMu
pabOTHHUKAMU) u
CBEPCTHHKAMH

(oOyyaromumMucst), MPUHIUIIBI
y4eOHOM  JUCHUIUIMHBI U
CaMOOpPraHu3alnu;
MIPUBJICYCHIC BHUMAHHUS
o0y4aromuxcs K
[IEHHOCTHOMY aCIIEKTy
M3y4aeMbIX Ha ypOKax
SIBIICHUH, OPTaHU3aINS UX
paboThI ¢ moTyyaeMoin Ha
YPOKE COUHAIBHO 3HAYNMOU
uHpopmanuen —
WHUIUUPOBAHUE €€
00Cy X IeHUs!, BBICKA3bIBAHHS
00y4aroMMHUCS CBOETO
MHEHHUS IO €€ MOBOY,
BBIPaOOTKH CBOETo K Hel
OTHOIIICHHSI.

[ToOyxnenune oOyuaroumxcs

co0u01aTh Ha ypoke
OOLIeNPUHSATHIE HOPMBI
MOBEJICHHUA, npaBuiIa
oOmeHust  co CTapIIUMH
(megaroruyecKuMu

pabOTHHUKAMU) u
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Hroro no paszneny 16

PeszepBHOE Bpemst 10

OBIIEE KOJIMYECTBO YACOB 170
[10 ITPOIT'PAMME

16

CBEPCTHHKAMH
(0Oy4JaromMMUCs ), TPUHITUATIBI
y4eOHOW  JUCHMIUIUHBI U
CcaMOOpraHu3alnu;
MIPUBJICYCHIEC BHUMAHHUS
o0y4aromuxcs K
[IEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha ypOKax
SIBIICHUH, OPTaHU3aINS UX
paboThI ¢ moayyaeMon Ha
YPOKE COUHAIBHO 3HAYNMOU
nHpopmanuen —
WHUIIUUPOBAHUE €€
00Cy X IeHUs!, BRICKa3bIBAHHS
00yYaroMMHUCS CBOETO
MHEHHUS TI0 €€ TIOBOY,
BBIPAOOTKH CBOETO K HEH
OTHOIIICHHSI.
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Ne
n/n

HaumenoBanue
pa3aesioB U TeEM
MPOrpamMMbI

KoaudecTBo 4acoB

Bcero

Pazpea 1. JIEKTPOJIUHAMUKA

11

1.2

MarnuTtHoe 1oJe

DneKTpoMarHuTHas
WHTYKIUS

14

13

KonTposabHubie
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbBIE
(undgposbie)
o0pa3oBaTejibHbIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

JesiTeJIbHOCTD YUUTEJIS C
yueToM padoueid
NPOrpaMMbl BOCIUTAHUS

[ToOyxnenue 0o0y4aromuxcs
coOiroaarTh Ha ypoke
OOLIeNPUHATHIC HOPMBI
MOBEJICHHSI, MpaBUia OOIICHUS
co CTapLIUMU
(megarornyecKuMu
paboOTHUKAMU) U CBEPCTHUKAMU
(oOyuaroumMucs), PUHIIMIIBI
y4eOHOW  JUCHUILUIMHBI U
CaMOOpTaHU3AIHH;
MIpUBJICYCHUE BHUMAHUS
00y4aromuxcs K IEHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha ypOKax
SIBIICHUU, OPTaHU3AIHS UX
paboTHI C TIOJTy4aeMon Ha
YPOKE COLUAIBHO 3HAYUMOU
nHpopmanuen —
WHUIUUPOBAHUE €€
00CYX/IeHUSs1, BRICKA3bIBAHUS
00y4JaroIUMHUCS CBOETO
MHEHHS 110 €€ TIOBOTY,
BBIPa0OTKH CBOETO K HEl
OTHOIIICHUS.

Hroro no pazgeny

27



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

39

Paznea 2. KOJIEBAHUSA 1 BOJIHBI

bu6nuoreka [IOK
2.1 Mexanueciue konebanus 10 https://m.edsoo.ru/7f41bf72
29 DNeKTpOMarHUTHBIC 15 bubnmoreka [JOK
' KoJieOaHust https://m.edsoo.ru/7f41bf72
23 MexaHu4ecKkue u 10 1 bubmuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
24 OnTuxa 25 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 60

[MoOyxxnenne  oOydwaromuxcs

co0roIaTh Ha ypoke
OOIIETIPUHATHIC HOPMBI
MOBEJICHHUS, TPaBHIa OOLICHHS
co CTapIIMMHU
(memarorun4ecKuMu

pabOTHUKAMHU) U CBEPCTHUKAMU
(oOyuaroumucs), PUHIIMIIBI
y4ueOHOMU JUCIUTITUHBI u
camMoOpraHu3aluu;
MIPUBJICYCHUEC BHUMAHHUS
00y4aromuxcst K IeHHOCTHOMY
ACTICKTy M3Y4YaeMbIX Ha ypOKax
SIBIIGHU, OPTaHU3AIHS UX
paboTHI C TOJTy4aeMon Ha
YPOKE COLMAIBHO 3HAYUMOU
nHpopmanuen —
WHUIUUPOBAHUE €€
00CYyX/IeHUS, BBICKA3bIBAHHUS
00yJaronmMucs CBOETOo
MHEHHMS T10 €€ MOBOY,
BBIPAaOOTKH CBOETO K HEH
OTHOIIICHUS.

Paznen 3. OCHOBBI CIIEITMAJIBHOM T

3.1 OcuoBer CTO 5

EOPUU OTHOCHUTEJBHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

[ToOyxxnenne  oOywaromuxcs
co0ro1aTh Ha ypoKe
OOIIeTIPUHATHIC HOPMBI
MOBEICHUS, MpaBWIa OOLICHUS
co CTapLIMMHU
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Hroro no pazneny

Pasznen 4. KBAHTOBAS ®U3UKA

41 Kopnyckynsipao-
' BOJIHOBOM JTyasin3m

4.2 dusuka atoma

43 ®du3uKa aTOMHOTO fA7Ipa U
' 3J€MEHTapHbBIX YaCTHUII

15

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

(meparornueckuMu
pabOTHHKAaMU) U CBEPCTHUKAMH
(oOyuaromumucs), TPUHIIHAITBI
y4eOHOW  AWCUMIUIUHBL U
CaMOOpTaHU3aIHH;
MIpUBJICYCHUE BHUMAHUS
00y4aromuxcst K IEHHOCTHOMY
ACTEeKTy U3y4YaeMbIX Ha ypOKax
SIBJICHU, OPTaHU3AIHS UX
paboThI ¢ MOoTyyaeMon Ha
YPOKE COUUAIBHO 3HAYUMOU
nHpopManuen —
WHUIUUPOBAHUE €€
00CyKJIeHUS, BBICKa3bIBAHUS
00yJaronmMucs CBOETO
MHEHHMS T10 €€ MOBOY,
BBIPaOOTKH CBOETO K HEH
OTHOIIICHUS.

[loOyxnenne  oOydaroImUXCs

co0uro1aTh Ha ypoKe
OOIIeTTPUHATHIE HOPMBI
MOBEICHHsI, TIPaBUa OOIICHUS
co CTapIIAMHU
(e 1aroruuecKuMHM

pabOTHUKAMHU) U CBEPCTHHKAMHM
(oOyuarommucs), TPUHIIMAIIBI
y4eOHOH  JUCHMIUIMHBI U
CaMOOpTraHU3alHH;
MPUBJICYCHUEC BHUMAHUS
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Hroro no pazneny

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU

ONIEMEHTBI ACTPOHOMHUHU U

5.1
acTpopU3UKH

25

12

N ACTPOPU3UKU

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

00yyJaromuxcs K HEHHOCTHOMY
aCMeKTy U3y4YaeMbIX Ha ypOKax
SIBJICHUU, OPTaHU3AIHS UX
paboThI ¢ moTyyaeMon Ha
YPOKE COLUAIBHO 3HAYUMOU
nHpopManuen —
WHUIUUPOBAHUE €€
00CyKJI€HUS, BBICKa3bIBAHUS
00yJaronmMucs CBOETo
MHEHHUS 0 €€ TIOBOJTY,
BBIPAOOTKH CBOETO K HEH
OTHOIIICHUS.

[ToGyxxnenue 00yyJaronmxcs
co0uro1aTh Ha ypoke
oOLIeNPUHATHIE HOPMBI
MOBEJICHUsI, MpaBUiIa OOIIEHUs
co CTapIIMMHU
(TIearorn4ecKuMu

pabOTHUKAMHU) U CBEPCTHUKAMU
(oOyuarommucs), TPUHIIMIIBI
y4ueOHOU JUCHHUIUINHEI u
camMOoOpraHu3allnu;
MIPUBJICYCHUEC BHUMAHUS
00ydaromuxcst K IEeHHOCTHOMY
ACTICKTy M3Y4YaeMbIX Ha ypOKax
SIBIICHHI, OpTaHU3aIHsI UX
paboTHI C TOJTy4aeMon Ha
YPOKE COLUAIBHO 3HAYUMOU
nHpopManuen —



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

42

Hroro no pazgeny

Paznen 6. PUSHUECKHI IPAKTUKYM

6.1

Pu3nuecKuil IPaKTUKYM

12

16

16

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

WHHULUMPOBAHKE €€
00CY’XJIeHUS1, BEICKAa3bIBAHUS
00y4JarOIUMHUCS CBOETO
MHEHHUS 110 €€ MTOBOY,
BBIPAOOTKHU CBOETO K HEH
OTHOIICHHSI.

[ToOyxnenue 0o0y4aromuxcs

co0Jr01aTh Ha ypoke
OOIICTIPUHSATHIC HOPMBI
MOBEJICHHSI, TIPaBUjIa OOIICHUS
co CTapLIUMHU
(memaroruuecKuMu

pabOTHUKAMHU) U CBEPCTHUKAMU
(oOyuaromumucs), TPUHIIMIIBI
y4ueOHOMU JUCITUATITUHBI "
camMoOpraHu3alluu;
MIPUBJICYCHUEC BHUMAHUS
00ydaromuxcst K IEeHHOCTHOMY
ACTICKTy M3Y4YaeMbIX Ha ypOKax
SIBIICHUU, OPTaHU3AIHS UX
paboTHI C TIOJTy4aeMon Ha
YPOKE COLUAIBHO 3HAYUMOU
nHpopmanuen —
WHUIUUPOBAHUE €€
00CyX/IeHUS, BBICKa3bIBAHHS
00y4JaroIUMHUCS CBOETO
MHEHHUS 0 €€ TIOBOY,
BBIPA0OTKH CBOETO K HEl
OTHOIIICHUS.
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Wroro mo pazueny 16

Paznen 7. OGOBIHIAIOIIEE IOBTOPEHUE

Cucremaru3anus u

000011IeHHE TPEIMETHOTO
COJICp)KaHUS U OIBITA

7.1 JeSITeIbHOCTH, 15
MpUOOPETEHHOTO TIPHU

W3Y4YeHHH Kypca QpU3uKu

10 — 11 kmaccos

bubmmoteka [IOK
https://m.edsoo.ru/7f41bf72

[MoOyxxnenne  oOydwaromuxcs

co0II01aTh Ha ypoKe
oOLIeNpUHATHIE HOPMBI
MOBEICHUS, MpaBWiIa OOLICHUS
co CTapIIUMHU
(TIegarorn4ecKuMu

paboOTHUKAMHU) U CBEPCTHUKAMU
(oOyuaroumucs), PUHIIMIIBI
y4ueOHOU JUCHUTITAHBI u
camMoOpraHu3aluu;
MIPUBJICYCHUEC BHUMAHUS
00y4aromuxcst K IEeHHOCTHOMY
ACTICKTy M3Y4YaeMbIX Ha yPOKax
SIBIIGHUH, OPTaHU3AIHS UX
paboTHI C TOJTy4aeMon Ha
YPOKE COLMAIIBHO 3HAYUMOU
nHpopmanuen —
WHUIUUPOBAHUE €€
00CYyX/ICHUS, BBICKa3bIBAHHS
00y4JaroIUMHUCS CBOETO
MHEHHS 110 €€ TIOBOTY,
BBIPa0OTKH CBOETO K HEl
OTHOIIICHUSI.

Wroro no pazneny 15
PeszepBHOe Bpemst 10
OBILIEE KOJIMYECTBO 170 16

YACOB I10 ITPOTPAMME
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IMPHUJIOKEHHUE 1. OCOBEHHOCTH ONEHKU ITPEJIMETHbBIX PE3YJIbTATOB

®OPMbI KOHTPOJIA YCIIEBAEMOCTH

CraproBasi IMArHOCTHKA

CTapTOBaH ANArHoCTuKa IMPOBOAUTCSA C ILCJIbIHO OLCHKU T'OTOBHOCTH 06yqaloumxc;1 K
0o0y4eHHI0O Ha HOBOM YPOBHE 00pa3oBaHUsl M BBICTYNAeT Kak OCHOBa (TOYKa OTCYeTa) s
OLIEHKU JTMHAMHUKHU 00pa30BaTEIbHBIX JOCTIKEHHH 00yUYatOMIUXCS.

CrapToBas TuarHoctuka mnpooiuTcs B Hauane 10-ro kiacca, Mo3BOJISIET ONpPEeNeanuThb Y
00y4JaromUXCsl CTPYKTYPY MOTHUBAIMHU, CHOPMHUPOBAHHOCTh YUCOHOU NEATEILHOCTH, BIAJICHUE
YHUBEPCAJIbHBIMU U CHEIU(PUUECKUMHU JIJII OCHOBHBIX Y4YEOHBIX NMPEAMETOB MO3HABATEIbHBIMU
CpEICTBAaMHU, B TOM YHUCJI€ CPEICTBaMU pabOThl ¢ WH(pOpMaIKeld, 3HAKOBO-CUMBOJIHMYECKUMU
Cpe/CcTBaMu, JIOTHYECKUMU OTIEPALIUSIMHU.

Tekymmii KOHTPOJIb

Texkymmii KOHTPOJIb yCIIEBAEMOCTH OOY4YalOLMXCA — CcHCTeMaThyeckas I[poBepKa
00pa3oBaTeNbHBIX (y4€OHBIX) JOCTIKEHHA OOYYaIOUIMXCS B MPOIIECCE OCBOCHHS IIPEIMETa,
IPOBOUMAsI [1€AaroroM B X0J1€ OCYLIECTBICHUs 00pa30BaTEIbHON e TeIbHOCTH.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH 00YUAIOIINXCS OCYIIECTBIISETCS B LEIAX:

- ompeneneHus creneHu ocBoeHus odOydarommucs OOIl coOTBETCTBYIOIIErO ypOBHS
o01ero 00pa3oBaHus B TEUEHUE yUeOHOTO TO/1a;

- KOppeKIMH pabouyMx MporpamMMm Y4yeOHBIX IMPEIMETOB B 3aBUCUMOCTH OT aHajIu3a
KayecTBa, TEMIIa 1 0COOEHHOCTEW OCBOECHHUS N3YYEHHOI'0 MaTepuaa;

- IPEeYNPEKICHUS HEYCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTU MPOBOIUTCS JUIsl Bcex oOydarouuxcs, 3a
UCKJIIOUEHHEM JIMI, OCBauBAIOIIMX OCHOBHYIO 00pa3zoBaTelbHYI0 IporpamMmmy B (opme
caMooOpa30BaHMsI WJIM CEMEMHOro o0pa3oBaHus JUOO OOYyYalolmUXCs MO HE HMEIoeH
rOCyJJapCTBEHHON aKKpeIUTaluu 00pa3oBaTelbHOI IMporpamme, 3a4MCICHHBIX B ILIKONY JUIs
IIPOXO0KJICHHSI IPOMEKYTOYHOU U TOCYJaPCTBEHHOM UTOTOBOM aTTECTALINH.

OOBeKTOM TeKyIleH OLIEHKU SBISIOTCS IUIAHUPYEMBble pe3yJbTaTbl, 3Talbl OCBOCHHS
KOTOPBIX 3a()MKCUPOBAHbI B TEMATUYECKOM IJIAHUPOBAHUU 110 YUEOHOMY HPEIMETY.

Texkymmii KOHTPOJIb YCHEBAEMOCTH OCYILIECTBISETCS MOYpPOYHO H(WIM) MO TeMaM B
COOTBETCTBUM C TEMaTHMYECKUM IUIAaHHpPOBaHMEM pabouell mporpamMmbl C  Y4ETOM
UHIUBUIYalbHBIX OcoOeHHocTell oOywaromuxcs, cogepxkanueM OOIl, ucnomab3yeMbix
00pa30BaTeNbHBIX TEXHOJIOTUN B Pa3INuHbIX (popMax.

Texkymmii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISETCS 1O MATHOAUIBHOM cucreme
OLICHUBAHMS.

YcneBaeMocTh 00y4arOLINXCsl, 3aHUMAIOIUXCS 110 WHAWBUYaIbHOMY Y4eOHOMY ILIaHy,
NOJJIEKUT  TEKYLIEMY KOHTPOJIO C YyYeTOM OCOOEHHOCTEH OCBOEHHUS  IpEaMETa,
IPeIyCMOTPEHHOM MHANBUYATbHBIM YU€OHBIM IIJIAHOM.

OTMeTKM 10  YCTaHOBJIEHHBIM (opmMaM  TEKyLIero KOHTpOJII  yCIEeBaeMOCTH
oOyyaromuxcss (UKCUPYIOTCSI TEAArorHuyecKuM pabOTHUKOM B BJIEKTPOHHOM KypHaje
yCIEeBaeMOCTH.

IIpomexyTouHas aTrecTanus 00y4aOIMINXCH

[TpomexyTouHasi aTTecTalysl — 3TO MOATBEPXKJIECHHE OCBOCHHUS OTAEIbHOM YacTH WIN
BCEro 00bemMa yueOHOTO TIpeIMETa.

ITpomexyTouHyI0 aTTecTaluio Mo (HU3UKE B IMIKOJE B 00S3aTEILHOM MOPSIKE MPOXOISAT
oOyudaromiuecsi, HauMHasi ¢ /-To Kjacca BO Bcex (opMax oOyuyeHHs, BKJIHOYas oOydarommxcs,
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OCBaMBAIOMIMX O00pa3oBaTENbHbIE MPOrpaMMbl MO HMHAWBUIYaTbHBIM YYEOHBIM IUIaHAM,
oOyuJaromuecsi, OCBaMBAIOIIUE MporpamMmy B (GopMe CeMEeHHOro obpa3oBaHusl (IKCTEPHBI) U B
dbopme camooOpazoBaHus (IKCTEPHBI).

[Mopsimok mpoBeneHus MPOMEXKYTOYHOM aTTeCTAllul 00yJatOUIHXCS:

- [IpomexxyTouHas arTecTalys MPOBOAUTCS MO UTOraM y4eOHOTr0 roja;

- IlpomexyTouHasi aTTecTalysi OOy4aroIUMXcs MPOBOAMTCS OAMH pa3 B TOA B CPOKH,
YCTaHOBJICHHbBIE KaJeHIapHBIM yUeOHBIM IpaduKoM;

- PesynmpraThl MPOMEXYTOYHOH aTTeCTallMM  OOYYAIOIIUXCSA  OLCHHUBAIOTCA IO
NATUOAIIIBHON CUCTEME;

- OTMeTKH 3a TPOMEKYTOYHYIO aTTECTAllMIO BBICTABISIOTCS —IEAarOrMYeCKUM
pabOTHUKOM, €€ IPOBOAMBILINM, B 3JIEKTPOHHBIN KypHaI B CPOKH U MOPSIJIKE.

®OPMbI TEKYHIEI'O KOHTPOJIA 110 YYEBHOMY NPEJIMETY "®U3UKA"

dDopMa TeKy1ero
OLICHUBAHMSA

Onucanue

Jomamrnsis pabora dopmMa KOHTPOJISL, IPU KOTOPOM MPOBEPSETCS U OLIEHUBAETCSI YMEHHE
00y4arolerocsi CaMOCTOSITENIbHO BBIIIOJIHATD 33JJaHUS Ha 3aKpEIUICHUE U
yriayOsieHyne 3HaHUH, HaBBIKOB U YMEHUM, IOJyUYEHHBIX Ha YPOKE

JlaGopatopHas padota | @opMa KOHTPOJISI, TO3BOJISIOINIAs OLICHUTh YMEHUE 00y4atoerocs
MIPOBOJIUTh U3YYCHUE U UCCIICTIOBAHUE XaPAKTCPUCTUK 3aJaHHOTO
00BEKTa IKCIICPUMEHTAIBHBIM METOZIOM C TPUMEHEHHEM CIICIUATBHOTO
o0opy10BaHUs

Tect q)opMa KOHTPOJIA, TO3BOJIAOIIasA OUCHUTb YPOBCHB 3HaHUI
06yqa10mer0051, cocCTodAmasa U3 CUCTEMbI TCCTOBBIX 3aﬂaHHﬁ/BOHpOCOB

YCTHEIN OTBET dopma KOHTPOJIS, TO3BOJIAIONIAS OLIEHUTh MHIUBUIY IbHBIE
0COOEHHOCTH YCBOCHHS 00yUYarOIIMMCS y4eOHOTO MaTepHalia u
MPOBEPUTH YMEHHE CTPOUTH CBA3HOE, JJOTUYECKHU MOCIIEI0BATEILHOE
COOOIIIEHUE Ha 33JJaHHYI0 TEMY HJIA MTOCTABJIECHHBIN BOMPOC

CamocTrosaTenbHas dopma KOHTPOJIs, MO3BOJISAIOIIAs OLIEHUTh YMEHUE 00ydaroierocs
WM KOHTPOJIbHAsS MIOCTPOUTDH Pa3BEPHYTOE MUCbMEHHOE BBICKA3bIBAHUE I10
pabota MIPEIJIOKEHHOMY BONPOCY WJIM Ha 3aJaHHYI0 TeMy. OCHOBHBIMU

KPpUTCPUAMHA OLICHKHU ITPU 3TOM SBJIAIOTCA ITOJHOTA,
APTYMCHTUPOBAHHOCTD, CBA3HOCTH M ITOCJICA0OBATCIIBHOCTD NU3JIOKCHUA

Jlnsg ouleHMBaHMSI MPEIMETHBIX PE3YJBTATOB OINPENEICHO IISITh YPOBHEH TOCTHKEHUN
00yJaronuxcs, COOTBETCTBYIOIUX OTMETKAM OT «5» 110 «1».

[TaTuGannpHast  IIKajJa  COOTHOCUTCS € TpeMs  YPOBHSMH  YCIEIIHOCTH
(HeoO6Xx0MMbIi1/0a30BbIN, MpOrpaMMHBIE U BbICOKMIT). IlepeBoa OTMETKHM B MATHOAIBHYIO
LIKaJIy OCYILECTBIISAETCS M0 CIEAYIOIIEN CXEME.
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KauyecTBO O0CcBOCHUSA

YpoBeHb yCIENIHOCTH

OTMeTKa o 5-0aJJILHOM

MPOrpaMMbl mKaJje
90-100 % Bricokuit «5»
6689 % [IporpaMMHBI/TTIOBBILICHHBIH «4»
50-65 % Heo0xoauMe1ii/0a30BbIi «3»
Mensie 50 % Hwuxe HeobxoauMoro «2»

Bba3oBbIii ypoBeHb TOCTH)KEHUI — YPOBEHB, KOTOPBIH IEMOHCTPUPYET OCBOCHUE YUEOHBIX
JIEHCTBUI C OMOPHOW CHUCTEMOM 3HAHWM B paMKax aWamna3zoHa (Kpyra) BBIICJICHHBIX 3aiad.
Ommnagenne 0a30BBIM YPOBHEM SBISIETCSA OOCMAMOYHLIM JIJIsl TIPOJOJDKEHHST OOy4eHHus Ha
CIEyIOIIeM YypoBHE oOpa3oBaHHs, HO HE MO NPO(UIHLHOMY HampaBiIeHHIO. J[OCTHXKEHUIO
0a30BOro ypoBHSI COOTBETCTBYET OLICHKA «YIOBJIETBOPUTEIBHO» (MM OTMETKa «3», OTMETKa
«3a4TCHOY).

[IpeBblilieHre 0a30BOTO YPOBHS CBUIETEIBCTBYET 00 YCBOSHUH OIOPHOM CHCTEMbI 3HAaHUI
Ha YpOBHE OCO3HAHHOTO IPOW3BOJHHOTO OBIAJACHUS Y4YEOHBIMU JCHCTBHSIMH, a TaKXkKe O
Kpyro3ope, mupote (U1 U301paTeIbHOCTH ) HHTEPECOB.

[ToHM>XEHHBIN YPOBEHb JOCTH)KEHUN CBUJETENLCTBYET 00 OTCYTCTBUU CHUCTEMATHUYECKOM
0a30B0Oil MOJITOTOBKH, O TOM, YTO O0YYarOIIMMCS HE OCBOCHO Ja)K€ U IMOJIOBHHBI TUTAHUPYEMBIX
pe3yNIbTaTOB, KOTOPHIE OCBAaWBaeT OOJBIIMHCTBO OOYYAIOIIUXCS, O TOM, 4YTO HMEIOTCA
3HAUMTENIbHbIE TMpOOENbl B 3HAHUSAX, JajbHelmee oOydyeHue 3arpyaHeHo. Ilpu sTom
00y4JaromIMiCcss MOXKET BBIIOJIHATH OT/IEIbHBIC 33]JaHHS MIOBBIIIEHHOTO YPOBHS.

OneHka yCTHBIX OTBETOB

Ounenka 5 craBUTCS B TOM Cllydae, €CJIM YYaIlUiiCsS MOKa3bIBae€T BEPHOE IMMOHHMaHUE
(GU3MUecKoil CYyITHOCTH paccMaTpUBAEMBbIX SIBICHUI M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpHil,
JIaeT TOYHOE OTpE/ETICHNE W MCTOJIKOBAHWE OCHOBHBIX MOHSTHN M 3aKOHOB, TEOPHH, a TaKkKe
NpaBUIbHOE OMNpejeieHne (PU3MUECKUX BEJIWYMH, WX E€AMHHUI] U CIIOCOOOB H3MEpEHMS;
NPaBUJIHHO BBHITIOJHSET YEPTEKH, CXeMbl U TpaduKH; CTPOUT OTBET 1O COOCTBEHHOMY IUIaHY,
COIIPOBO’KIAET PACCKa3 HOBBIMU IpUMEpPaMU, YMEET IPUMEHATh 3HAHHUS B HOBOW CUTYyalMU MpU
BBITTOJIHEHUH MTPAKTHYECKHX 33aHNH; MOXKET yCTaHABIIMBATh CBSI3b MEXKIY U3y4aeMbIM H paHee
U3yYEHHBIM MaTepHaJioM 110 Kypcy (pHU3HMKH, a TaK)Ke ¢ MaTepHaioM YCBOCHHBIM NPH U3yYEHUU
JPYTUX MIPEIMETOB.

Ounenka 4 craBUTCS B TOM ClIydae, €CIM OTBET YYEHHKA Y/OBJIETBOPSET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha OIEHKY 5, HO 0e3 HCIOJIb30BaHUS COOCTBEHHOTO TUIaHA, HOBBIX
npUMepoB, 0e3 NpUMEHEeHUs 3HaHUN B HOBOM cuTyaluu, 6€3 UCIOIb30BaHUS CBs3el ¢ paHee
U3yYEeHHBIM MaTepHajioM, YCBOCHHBIM TIPU HW3yYEHHH JPYTHX NPEAMETOB; €CIH YyYalluics
JOMyCTWJI OJHY OIIMOKY WM He Oojiee JABYX HEJOYETOB M MOXKET MCIPAaBUTh HX
CaMOCTOSATENIFHO HITH ¢ HEOOIBIIOHN MOMOIIBIO YIUTEIS.

Ounenka 3 cTaBUTCSA B TOM ciydae, €CJIM y4YalllMHCs MPaBUIbHO MOHUMAET (PU3UUYECKYIO
CYIIHOCTh PacCMaTPUBAEMBIX SIBJICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE MUMEIOTCS OT/ICIIbHBIC
npo0esbl B YCBOGHUHM BOIPOCOB Kypca (PM3UKH; HE MPENSATCTBYET JalbHEHIIEMY YCBOCHHUIO
POTPAMMHOTO MaTepuaja, YMeeT NMPUMEHSTh TOIy4YeHHBIC 3HAHUS MPH PEIICHUU IMPOCTHIX
3aJa4 C MCII0JIb30BAaHHEM TOTOBBIX (POPMYII, HO 3aTPYAHSETCS MPH PEIIEHUH 3a]1a4, TPEOYIOMNX
npeoOpa3oBaHrs HEKOTOPHIX (OpMYJI; TOMYyCTHI HEe Oosiee OAHON rpyOOl M OJHOW HerpyOon
omnoOKH, He 6oJiee ABYX-TpEeX HErpyObIX HEJOUETOB.



47

OneHka 2 CTaBUTCSA B TOM Cliydae, €CJIM YJYallluiCs HEe OBJIAJIC) OCHOBHBIMU 3HAHHUSMHU
B COOTBETCTBUHM C TPEOOBAHUSAMH W JONMYCTUI OOJbIIe OMHMOOK W HEJOYETOB, UYEM
HEOOXOIUMO IS OLIEHKH 3.

OueHka caMoOCTOATENbHBIX U KOHTPOJbHBIX PadoT

Ounenka ”5” ctaBuTCS B CICAYIONIEM Cllydae: pa0doTa BBHITIOJHEHA TOJHOCTBHIO; ClEaH
nepeBoJ] eANHUI] BceX Guanyeckux BenuuuH B «CH», Bce HEOOXOAMMBbIE JaHHBIE 3aHECEHBI B
yCIIOBHE, TPABHJIBHO BBIIOJHEHBI YEPTEKH, CXEMBbI, Tpa(uKH, PUCYHKH, COIYTCTBYIOIIHE
pellleHuI0  3a/Jay, CcJejlaHa [poBepKa IO HAaWMEHOBAHMSM, MPAaBWIBHO MPOBEICHBI
MaTeMaTHYECKUE PacdeThl U JaH MOJHBIH OTBET; HA KAYECTBEHHBIC M TEOPETHUECKUE BOIPOCHI
JaH TOJIHBIM, MCUEPHBIBAIOIIUN OTBET JUTEPATYPHBIM SI3BIKOM B ONPEIEICHHON JOTHYECKOU
MIOCJIEIOBATEIbHOCTH, YYAIIUNHCS MPUBOAUT HOBBIC NPUMEPHI, YCTAHABIMBAET CBA3b MEXKIY
M3y4aeMbIM M paHee HM3yYEeHHBIM MaTepHalioM MO Kypcy (U3HKH, a TakKe C MaTepuayoM,
YCBOGHHBIM TPU M3YYEHHUH JPYTHX MPEAMETOB, YMEET NPUMEHHUTh 3HAHUS B HOBOW CHUTYaIlHH;
yyaiiicss oOHapyXMBaeT BEpPHOE MOHMMaHHE (PU3MYECKON CYIIHOCTH paccMaTpUBAEMBIX
SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHii, TAET TOYHOE OMNPEJCIICHUE U UCTOJIKOBAHUE
OCHOBHBIX TOHSITHI, 3aKOHOB, TEOpWi, a TakKe IMpaBWIbHOE OMpeAesieHue (HU3NUECKUX
BEJIMYMH, UX EAUHUI] U CTIOCOOOB NU3MEPEHUSI.

Ounenka ”4” ctaBuTCS B CIEIYyIONIEM ciydae: paboTa BBIIOJHEHA MOJHOCTHIO WM HE
MeHee yeM Ha 80 % oT oObema 3ajaHus, HO B HEll MMEIOTCS HEIOYEThl U HECYLIECTBEHHbIE
OMIMOKK; OTBET Ha KAuyeCTBEHHbIE W  TEOPETHUYECKHE  BOMPOCHl  YIOBIETBOPSET
BBIIICTICPEUUCIICHHBIM TPEOOBAaHUSAM, HO COJCPKUT HETOYHOCTH B M3JIOKECHUU (PaKTOB,
onpezeNieHui, MOHATUN, OOBSICHEHUH B3aMMOCBSA3EH, BBIBOJAX M PEHICHUM 33/ay; y4dalluiics
UCTIBITHIBAET TPYAHOCTH B NMPHUMEHEHUH 3HAHUI B HOBOW CHUTyallul, HE B JOCTaTOYHOW Mepe
UCIIONIB3YET CBSA3M C paHee HM3yYEeHHBIM MaTepuajioM M C MaTepuajoM, YCBOCHHBIM IPHU
U3yYEHHUH JPYTUX MPEIMETOB.

Ounenka ”3” ctaBUTCS B CIEAYyIOIIEM ciydyae: pa0oTa BBIIIOJHEHA B OCHOBHOM BEpPHO
(0ObeM BBINOJIHEHHON YacTU COCTaBisieT HE MeHee 2/3 oT olmero oobema), HO JOIMYIIEHbI
CYLIECTBEHHbIE HETOYHOCTH; ydallluicsi oOHapy)KMBaeT MOHMMaHHE y4yeOHOro marepuaia mpu
HE/IOCTaTOYHOH IIOJTHOTE YCBOCHHS TIOHSATHA W 3aKOHOMEPHOCTEH; YMEeT NPUMEHSTh
NOJyYeHHbIE 3HAHMs MpPU PEIHIEHUH MPOCTHIX 3a7ay C MCIOJIb30BAHUEM T'OTOBBIX (OPMYI, HO
3aTPyAHSIETCS TPU PEUICHWH KadeCTBEHHBIX 3a/a4 W CIIOKHBIX KOJWYECTBEHHBIX 3a/ad,
TpeOyroumx npeoOpa3oBaHus GOpMyII.

Ouenka ”2” cTaBUTCSA B CIEAYIONIEM cilydae: paboTa B OCHOBHOM HE BBINMOJIHEHA (00BEM
BBINOJIHEHHOM YacTu MeHee 2/3 oT ob1iero o0bema 3a/1aHus); yyaluiicsl HOKa3bIBaeT HE3HaAHHUE
OCHOBHBIX TIOHSTHH, HETIOHMMaHUE WM3YYEHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBS3€H, HE yMmeeT
pelaTh KOJIMYECTBEHHbIE U KaUeCTBEHHBIE 3a1a4H.

Onenka j1a00paTopHBIX padoT

Ounenka 5 craBuTCs B TOM Clly4ae, €CJIM y4YalIUiicsl BBIIOJHUI pabOTy B IMOJHOM
o0beMe ¢ COOJIFOJICHMEM HEOOXOJUMOM IOCIEeI0BaTeIbHOCTH MPOBEIEHUS ONBITOB H
WU3MEPEHUH; CaMOCTOATEIBHO W PAlMOHAIBHO MOHTHPYET Heo0XoauMoe 000pyI0BaHUE; BCE
OTBITHI TMPOBOJUT B YCIOBHSX M pEeXUMax, 0OECINEUMBAIOUIMX IOIY4YEHUE IPABHIBHBIX
pe3yNbTaTOB M BBIBOJOB; cOOMIOAaeT TpeOoBaHMs MpaBui 0€30MacHOro Tpyda; B OTYETE
NPaBUIBHO M AaKKypaTHO BBIMOJHSAET BCE 3alMCH, TAOMUIIBI, pUCYHKHU, YEPTEXH, TpaukKH,
BBIYUCJICHUA, ITPABUJIBHO BBIMMOJIHACT aHAJIU3 HOFpeIHHOCTeﬁ.

Ouenka 4 cTtaBUTCS B TOM CIIy4ae, €CJIM yYaIlUNiCs BBIMOJHUI paboOTy B COOTBETCTBUH
¢ TpeOOBaHUSAMH K OIIEHKE 5, HO JOMYCTWJI JBa-TPHU HEIoueTa, He Oojiee OHON HEerpyOoi
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OLIMOKHU ¥ OJTHOTO HEJO0YeTa.

Onenka 3 cTaBUTCSI B TOM Cllydae, €CJIU y4alllUuics BBIIIOJIHUI paboTy HE MOJIHOCTHIO,
HO 00BEM BBIMIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh MIPABUIIbHBIC PE3YNIbTAThl U
BBIBOJIBI, €CJIA B X0/1€ TIPOBEICHUS ONbITA U U3MEPEHUH OBLIH JOMYIIEHBI OIIHOKH.

Onenka 2 cTaBUTCS B TOM Cllydae, €CJIM YYallUHCS BBIIOJHWI paboTy He
MOJTHOCTBIO M 00BEM BBIMOJHEHHOH pPabOThl HE IMO3BOJSET CHENATh IPABUIbHBIC
BBIBO/IbI, BEIYHUCIICHHS; HAOIIOACHHSI POBOIMINCH HEIIPABUIIBHO.

Ilepeyenn omuooK.

I'pyOble omnoOKH.

e HesHanue omnpeneneHuid OCHOBHBIX ITOHATHM, 3aKOHOB, MPaBWJI, IOJOXEHUN
TeopuH, (opmyis, OOMIEHPUHATBIX CHMBOJIOB, OOO3HAaYeHUS (U3HIECKUX
BEJIMYUH, €AMHUILY U3MEPEHHUS.

e Heymenue BbIIEIATh B OTBETE IVIABHOE.

e HeyMmenne npuMeHSTh 3HAHHS /IS PEIICHUs 3a7ad U OOBACHEHHS (U3UIECKUX
SIBIIGHUH; HEMpPaBUIbLHO C(HOPMYIMPOBAHHBIE BOIIPOCHI, 33aJJaHUSI WM HEBEPHBIC
OOBSICHEHUSI XOJa WX peIIeHHUs, HEe3HaHWe TMPHEMOB pEIIeHHus 3a71ad,
AQHAJIOTUYHBIX paHee peHIeHHbIM B  Kjacce; OIIMOKM, TOKa3bIBAIOIINE
HENPAaBWJIbHOE NOHMMAaHUE YCJIOBHS 3aJaud WM HENpPaBUIbHOE HCTOJIKOBAHUE
peuieHusl.

e Heymenue untath u cTpouTh rpaduKy U NPUHIUITHAIBHBIE CXEM

e Heymenue noaroToBuTh K paboTe YCTAaHOBKY WM JIabopaTOpHOE 000pyI0BaHUE,
IIPOBECTU OIBIT, HEOOXOAUMBIE PACUEThI WIIK UCIIOJIb30BATH [1OJIyYEHHBIE IaHHbIE
JUTSI BBIBOJIOB.

e HeOpexxnoe oTHOmIeHHE K JabOpaTopHOMY OOOPYIOBAHHUIO U HW3MEPUTEIBHBIM
npudopam.

e Heymenue onpenenuts MoKazaHus U3MEPUTENILHOTO NpUOOpa.

e Hapymenue TtpeGoBanuii mpaBui 0O€30MacHOrO0 TpyAa TPHU  BBINOJHEHUU
JKCIIEPUMEHTA.

Herpy0Obie olunoKu.

e Herounoctu QOpMyIHPOBOK, OINpeneNeHuii, 3aKOHOB, TEOPHUM, BbI3BAaHHBIX
HEIOJHOTON OTBETa OCHOBHBIX IMPHU3HAKOB OMNpEAeNsieMoro MmoHsATus. Omuoku,
BbI3BaHHbIE HECOOIIIO/IEHNEM YCIOBUN NPOBEIEHUs ONbITa UM U3MEPEHUH.

e OmubKku B YCIOBHBIX OO0O3HAUEHUSX HA NPUHLIHUIMHUAIBHBIX CXeMaX, HETOYHOCTH
yepTrexel, rpaduKoB, CXeM.

e [lpomyck WM HETOYHOE HANMMCAHWE HAMMEHOBAHUN €AMHUIL (PU3HUECKUX BEIUYHUH.

e HepanuonanbHbii BBIOOp X0J1a peIIeHusl.

Henouersl.

e HepanuonaibHble 3alMCH NPU BBIYMCICHUSIX, HEPAIMOHAIbHBIE NTPUEMBI BBIYMCICHUH,
npeoOpa3oBaHuil U pelIeHus 3a1a4.

e Apudmernyeckue OMMOKM B BBIYMCIECHUSX, €CIM 3THU OLIMOKU TPyOO HE HCKaXaroT
pEAIbHOCTD MOIYYEHHOIO Pe3yJIbTaTa.

e  OTtzaenbHBIE TOTPEITHOCTH B (POPMYIMPOBKE BONIPOCA UITH OTBETA.

e  HeOpexHoe BBINOJIHEHHUE 3aMUCEH, YepTexke, cxeM, rpaduKoB.

e  Opdorpaduyueckue u MyHKTYaIIMOHHBIE OIMTUOKH.

Ilpumeuanus.

Bo Bcex cimydasx oneHKa CHMKAeTCs, €CJIM yUYEHUK He coOoan TpeOOoBaHUM TEXHUKH
0€30IaCHOCTH TIPH TMPOBEJCHUM SKCIEpUMEHTa. B Tex ciydasx, Korja ydaliuicss mokasai
OpPUTHHAJILHBIM MOAXO0J K BBINOJIHEHHIO pabOThl, HO B OTYETE COJEPKATCs HEIOCTATKH, OIL[CHKA
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3a BBIIIOJIHCHUC pa6OTBI, 10 YCMOTPCHHUIO YUYUTCIISA, MOXET OBITH ITOBBIIIEHA IO CpaBHCHHIO C
YKa3aHHbBIMU HOPMAaMH.

ﬂomaumue nucCbMeHHble paﬁombl OLCHUBAIOTCA TaK K€, KaK CaMOCTOATCIIbHAA pa60Ta.

HopMmbl oieHOK TecTa
3ananus TeCTOB pa3paboTaHbl B ABYX (hopmax:
® 3aKpBITHIC 3aJaHMs (3aJaHHUs C BBIOOPOM OTBETOB, NMPH KOTOPHIX HCIIBITYEMBIH BBIOHpAET
MPABUJIBbHBIN OTBET U3 YUCIIa TOTOBBIX, IPUJIaraéMbIX B 33/1aHUU TecTa (Kak mpasuiio 3-4
BapHaHTa).
e OTKpHITHIC 3aJaHNA (334aHUs, B KOTOPBIX UCIIBITYEMBIN caM (POPMYIIHPYET OTBET).
[Tpu TecTupoBanuu Bce BepHble 0TBETHI OepyTes 3a 100%, Toraa oTMeTKa BhICTABISETCS:
Brlicokuii ypoBeHb, OLIEHKa «5»: 9iciio BEpHBIX 0TBETOB 0T 90 10 100%.
[ToBbIlIEHHBIN YPOBEHB (OIICHKA «4»): YHCIIO BEPHBIX OTBETOB OT 66 10 89%.
ba3oBblil ypoBeHb (011eHKa «3»): 40 BEpHBIX 0TBETOB OT 50 10 65%.
Huskuii  ypoBeHb  (omeHKa  «2»): YUCIIO  BEPHBIX  OTBETOB  MEHEE 50%.
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