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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3mke Ha ypoBHE cCpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE TIOJIOKEHUII M TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNIbHON
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroMm ¢denepanpbHO padboueit
nporpaMMbl  BocniuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «@Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1O ¢u3uKe ompenenser o00sA3aTenbHOE MPEIMETHOE COJepXKaHuE,
YCTaHaBJIMBAaET PEKOMEHIYEMYIO IOCIIEA0BAaTEbHOCTh M3YyYEHHMs TE€M M Ppa3JesioB y4eOHOro
npeaMera ¢ ydyéToM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€d, JIOTMKH Yy4eOHOro
mpouecca, BO3pacTHbIX OcoOeHHocTell oOywaromuxcs. Ilporpamma 1o ¢usuke npaér
NpEeCTaBICHUE O IEJSAX, COACPKAaHUM, OOIIeH cTparernd OOy4YeHHWs, BOCIIHUTAHUS U Pa3BUTHUS
o0yyaroImuxcs cpecTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriayOIEHHOM ypOBHE.

N3yuenne kypca Qu3MKu yriiyOJIEHHOTO YpPOBHSA IO3BOJIAET pPEalM30BaTh 3aJaud
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBIEHUSI CBOUX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI JJIi  NPOJNOJDKEHUsT OO0pa3oBaHMs B OpraHM3alusAX MpodecCHOHATBLHOTO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUYECKUM U MHXEHEPHBIM CIIELUAIbHOCTSIM.

B mporpamme mo ¢usuke onpenensroTcs IUIAHUPYEMbIE pe3yJabTaThl OCBOCHHUS Kypca
¢u3uKkn Ha YpOBHE CpeaHero o0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHO-MeTo1010rn4eckoil OCHOBOM A pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MpPEIMETHBIM pe3ysibTaTaM OO0y4aroIuxcs,
OCBOMBIIIUX IIPOrpamMmy 1Mo (PU3HKE Ha YPOBHE CPEAHETO 0011ero oOpa3oBaHus Ha YTIyOJIEHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-AESITEbHOCTHBIIN MOAXO.

[Tporpamma o ¢pu3MKe BKIOYAET:

IUTAaHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (PM3MKM Ha YriyOlEHHOM YypOBHE, B TOM
YHClie IPeIMETHBIE PE3YIbTaThl IO rojlaM O0yUeHus;

cojiepxkaHue yueOHoro npeamera « Pu3nkay 1mo rojgaMm 00ydeHusl.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIasl B KAUYeCTBE yUeOHOTo
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN MJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUECKHe 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUH, H3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeaenuiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHsS] HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONM KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBaHUE
YMEHUH NPUMEHATh HAY4YHbIH METOJ] MO3HAHUS MTPU BHIOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUI.

B ocHOBy Kypca pu3uku Ha ypoBHE CpeIHEro O0IIero oOpa3oBaHMs MOJOXKEH Psl UICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3UKHU, BKIIOUAET KAaK BOMPOCHI KIACCHYECKOH, TaK U
coBpemeHHOU ¢usuku. Hoea zenepanuzayuu. B cOOTBETCTBUU C HEHl MaTepuan Kypca pU3HKU
00bemMHEH BOKpYr (u3umueckux Teopuil. Bemymmm B Kypce sBisieTcss (popMupoBaHUE
IIPEJICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U MOJIE.
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Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noreHuana GU3NYECKoil HayKu, OCMBICIIEHUE CBSI3U pa3BUTHUS (DU3MKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKHUMHU TPOOIeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHSA
IperonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTMYECKUX MPUI0KEHUH
U3y4EHHBIX TeOpuil U 3akoHOB. IIpu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOILUX IpPEACTaBICHUN
U COBPEMEHHBIE TEXHUYECKHE YCTPOHCTBA, U TEXHOJIOTHH.

Hoea 3Konocusayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEp)KaHUs,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXIeHUs MpoOJIeM pallMOHAIBHOTO IPUPOIONIONIb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

OcBoeHue conepKaHusl MPOrpaMMBbl 10 (PU3UKE TOJHKHO OBITH MOCTPOCHO HA MPUHIUIIAX
CHCTEMHO-AEATEIEHOCTHOTO moaxo/a. st GU3uKM peann3aius 3TUX MPUHIUIIOB 0a3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIBHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeicTBYyromero Qaxkropa
yuebHoro mpouecca. Jlyisg yrayOsi€HHOro YpOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIbHBIE YYEHHUYECKHE OIBITHl TpU
U3y4eHHH HOBOTO MaTepuana, JlabopaTtopHble padoTel W paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peain3anuy (pU3MUECKOro MpakTukyma. B mepBom ciydyae mpakTukym
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, mubO mocie MepBOro W BTOPOrO MONYTOAMI B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpanus padoT MpakKTUKyMa B CHUCTEMY
71a00paTOpHBIX padoT, KOTOPBIE MPOBOAATCS B Ipoliecce M3ydeHus pasziena (temsl). [Ipu sTom
noJ paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOATENbHOE HCCIEJ0BAHNE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOMIAroBOl HHCTPYKIIUH.

B nporpamme o ¢usmke crucremMa yaeHHYECKOTO SKCIIEPUMEHTA, JTAOOpaTOPHBIX padoOT U
NpaKTUKyMa MPEJICTaBIeHA €NHBIM MTepedHeM. BBIOOp TeMaTuKH JUTst 3TUX BHIIOB YICHUYECKHX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS Y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpolecca MCXOIs M3
0COOEHHOCTEH TMOYpOYHOTrO IUIAHMPOBAaHUS M OCHalleHus kaOuHera ¢usuku. [Ipu sToM
oOecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TPSIMBbIE M KOCBEHHBIE
U3MEpPEHUs, MCCICIOBAHUS 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH M IOCTAHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX TUITOTES.

Bonbiioe BHUMaHue yAenseTcs PeleHUI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. [lpu sTom
JUTST PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33[a4d C SIBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
(bu3nIecKoil MOJIENBIO, TTO3BOJISIONINE TPUMEHSITh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, Tak U MHTErpupysl NpUMEHEHHEe 3HaHUIM U3 pa3HbIX pas3zaernon. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHus Ha OOBsICHEHUe/NpeacKa3aHue
NPOTeKaHUs (PU3UYECKUX SBICHUH W TPOILECCOB B OKPY)KAIOIIEH KU3HH, TpeOyromue BbIOOpa
(bU3NIeCKOil MOIENH TSl CHTYalliy TPAaKTHKO-OpUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO K MaTepualibHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (pu3MKu yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOmrero o0Opa3oBaHUs JTOJDKEH HM3ydaThCs B YCIOBHSAX IPEIMETHOrO KabwHeTa. B kaOmnere
(bu3HKH T0JKHO OBITH HEOOXOMMOE JTabopaTOpHOE 0OOPYIOBAHKE /ISl BHITOJHEHUS YKa3aHHBIX
B IIporpamMMe o (pu3nke y4eHHUECKHUX OMBITOB, Ja0OpaTOPHBIX padOT M paboOT MpPaKTUKyMa, a
TaKXe JIeMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUUM C IMPHUHLUIIOM
MHUHMMAaJIbHON JOCTATOYHOCTH U OOECHEUMBAET IMOCTAHOBKY IEPEUUCIEHHBIX B IIpOrpamMme 10
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(Gu3uKe KIIOYEBBIX AEMOHCTpALU JUIsl MCCIENOBAaHUS M3Y4aeMbIX SBICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE JJISi YUYCHHUYECKUX TMPAKTHUYECKUX paboT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B Pacyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. TemaTnyeckue KOMIUIEKThl J1aOOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
IIOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIENISIMU U3Y4€HUST PUUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

¢dbopmMHpoBaHUE UHTEPECA U CTPEMIICHUS 00YYarOIUXCS K HAYYHOMY U3y4EHHIO TIPUPO/IbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pasBUTHE MPEACTaBIEHUH O HAydHOM METOJe IIO3HaHMA M (OPMHUPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXKAIOIIUM SIBICHUSM;

(GopMUpOBaHHE HAyYHOIO MHMPOBO33PEHHS KaK pe3yJbTaTa M3y4yeHHS OCHOB CTPOCHUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmupoBaHHe YMEHMH OOBSCHSATH SIBJICHUS C UCIHOJIb30BAHUWEM (PU3MUECKUX 3HAHMHA U
HAyYHBIX JI0Ka3aTEJIbCTB;

dbopMHpoBaHUE TPEACTABICHUH O posd (U3UKU JJIsl PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3sBUTHE MpPEJICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NEeSITeIbHOCTH, CBSI3aHHBIX C (DM3MKOM, IMOATOTOBKA K JalbHEHIIeMy OOYyYeHHIO B 3TOM
HaIpaBJICHUU.

JocTiwkenne 3TuX Lenel oOecrneyrBaeTcsi pelIeHHeM CIEAYIONMX 3ajad B Ipolecce
U3ydeHHs Kypca GU3MKU Ha YPOBHE CPETHEr0 001Iero oopa3oBaHus:

NpUOOpEeTEeHNE CUCTEMBI 3HAHUM 00 00mKX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUsIX, BKIIOYas MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

(dbopMHpoBaHUE YMEHUI NPUMEHATh TEOPETHUECKUE 3HAHUS AJIsl O0OBSICHEHUS (PU3NYECKUX
SBJICHUH B IPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIICHUN B IOBCETHEBHOM KU3HU;

OCBOEHHUE CIIOCOOOB PEILIEHUs Pa3IMYHbIX 33]a4 C SBHO 33/J1aHHOM (PU3HUECKON MOJEIBIO,
3aja4, MOAPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3/1aHuE (U3MUECKOM MOJeNH, aJeKBaTHOM
YCIIOBUSIM 3aJa4i, B TOM YHCJIE 33]]a4 NHKEHEPHOT'O XapaKTepa;

MOHMMAaHHE (PU3UYECKUX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTMYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U MPOBEACHUS (DU3HYECKUX
HKCIEPUMEHTOB, aHaJM3a M WHTEpHpeTalud HHPOPMALUHU, ONPEAETICHUsI JIOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;

CO3/IaHME€ YCIIOBUH JUIsl pa3BUTHSI YMEHUN IMPOEKTHO-UCCIIEOBATEIbCKOM, TBOPUYECKON
JESTEIILHOCTH;

pa3BUTHE UHTEpeca K cepaM NMpodhecCHOHANBHON AesITeTbHOCTH, CBA3aHHON C (PU3UKOH.

B coorBerctBuu ¢ TpeboBaHusmMu PDPI'OC COO yriyOnéHHBIM ypOBEHb H3yuUEHUS
yaeOHoro mnpenMera «®Dus3uka» Ha YpPOBHE CpEAHEro OO0Iero oOpa3oBaHUs BBIOMpaAETCS
00y4aromyMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa3oBaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHHUYECKOTO PO,

BocnuraTensHbI MOTEHIIMAN JAHHOTO y4eOHOTro mpeaMeTa OO0ecleyrBaeT pean3aliio
CJICMYIOIINX IEJIEBBIX MPHOPUTETOB BocriuTanus ooydatomuxcs COO:
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* pa3BUTHE IICHHOCTHOTO OTHOIICHUS K TPYAy KaK OCHOBHOMY CIIOCOOY JIOCTHIKEHUS
KU3HEHHOTO OJIaromoyydyusi 4YejloBeKa, 3aJlory €ro YCHEmHOro Mpo(hecCHOHAIBHOTO
CaMOOTIPE/ICIICHHS U OIYIICHUSI YBEPEHHOCTH B 3aBTPAIIIHEM JHE,

* pa3BUTHE LIEHHOCTHOTO OTHONICHHS K MPUPOAE KaK MUCTOYHUKY JKU3HHM Ha 3eMiie, OCHOBE
CaMoro ee CyIIeCTBOBAHHMS, HYXKIAIOMICHCS B 3alIUTE U MOCTOSHHOM BHUMAaHUU CO CTOPOHBI
YeIIOBEKa;

° Pa3BUTHC LCHHOCTHOI'O OTHOWICHHMA K MHUPY KaK TIJIaBHOMY I[PUHOUIIY YCJIOBCYCCKOI'O
OOIICKHUTHS, YCIOBHIO KPETIKOH JPY>KObI, HAJTA)KMBAHUSI OTHOIIICHHUI C KOJUIETaMH 10 padoTe
B Oy/IyIlleM ¥ CO3/IaHusl OJaronpusITHOIO MUKPOKIIMMATa B CBOCH COOCTBEHHOM CEMbE;

* pa3BUTHE LEHHOCTHOIO OTHOIIEHUA K 3HAHUAM KaKk HWHTEIIEKTYaJIbHOMY pecypcy,
o0ecrieunBaroIeMy Oyayliee YeloBeKa, KaKk pe3yJbTaTy KpOIOTINBOr0, HO YBIEKATEILHOTO
y4eOHOro Tpy/a;

* pa3BUTHE IIEHHOCTHOTO OTHOIICHUS K KYJbType Kak JyXOBHOMY OOrarcTtBy oOIIeCTBa U

BAXHOMY YCJIOBHUIO OINYIICHHA YCIIOBCKOM IIOJIHOTHI HpO)KHBElGMOfI JKU3HU, KOTOPOC Oar0T

€My YTeHHE, My3bIKa, HCKYCCTBO, T€aTp, TBOPUYECKOE CAMOBBIPAKEHUCE;

Pa3sBUTUC LOCHHOCTHOI'O OTHOLICHHA K 3O0POBBIO KaK 3ajiory I[OJIFOP'I W aKTUBHOH >KU3HU

YeJI0BEKa, €ro XOPOIIero HaCTPOSHUS M ONITUMUCTUYHOTO B3TJIsAa HA MHD;

Pa3BHUTHE IEHHOCTHOTO OTHOIICHUS K OKPYKAIOIIUM JIFO/ISIM KaK 0€3yCIIOBHOW U aOCOTIOTHOU

[ICHHOCTH, KaK paBHOIPABHBIM COIMAIILHBIM IapTHEPaM, C KOTOPbIMH HEOOXOJIUMO

BBICTPpanBaTh I[O6pO)KeJIaTCJH)HI)I€ U B3aNMOIOAACPIKUBAIOIINWEC OTHOIICHHA, Aaromue

YeJIOBEKY PaJoCTh OOIICHHS U MO3BOJISIONINE N30eraTh YyBCTBA OJJMHOYECTBA;

pa3BUTHE IIEHHOCTHOTO OTHOIICHUS K caMUM ce0e Kak Xo3sieBaM CBOCH CyIbOBI,

CaMOOIIPENICIISIONUMCST U CAaMOPCAIU3YIOIIUMCS JINYHOCTSIM, OTBEYAIOLIMM 33 CBOE

cobcTBeHHOE OyyIee.

Ha uzydenue ¢usuku (yriyOon€HHbIN ypoBeHb) Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHus
otBojuTcs 340 yacos: B 10 kmacce — 170 gacoB (5 yacoB B Henento), B 11 kiacce — 170 gacos (5
YacoB B HEJIEIIO).

Hcnonp3yemble yueOHUKU:

®uzuka 10 knace: I'.4. Mskuues, b.b. byxosues, P.P. Corckuit «®uzuka 10 knaccy;
y4eOHHUK 171 00111e00pa30BaTEIbHBIX OpraHU3aIyii: 0a30BBIM U YIIIYOJICHHBIA YPOBHU; MO PE/I.
H.A. IlapdpentbeBoii. — 9e uzn., crep. - M: [Ipocsemenue, 2022. —432 ¢

®dusuka 11 kmace: yae6. s 11k, o6mieoOpa3oBar. opraHu3aruii: 6a30BbIif U yTriyoJ.
yposuu / I'.SI. Msakumes, b.b. byxosues, B.M. Hapyrun; nox pea. H.A. IlapdentreBoii. — 10e
u3n., crep. — M.: [Ipoceemenue, 2022. —432 c.
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COJAEP/KAHUE YYEBHOI'O ITPEJIMETA

10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHUS M METOIbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

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

CrniocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu nu3MepeHuit pu3nuecKux BeMn4yrH (a0COTIOTHAS U OTHOCHUTEIIbHAS ).

MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPIOE TEI0, UIeaTbHasl )KUKOCTh, HICAbHBIN T'a3, TOUeUHBIN 3apsan). [ unoresa. Gusznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Pomp m mecto ¢us3uku B (OPMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepenne cuibl TOKAa W HANPSXKEHUS B LENU IOCTOSIHHOTO TOKa IpPU TMOMOUIA
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCTBO ¢ nudpoBoil maboparopueii no ¢usuke. [Ipumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH IIPHA TOMOILIY KOMITBIOTEPHBIX JATYUKOB.

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMkeHus. Cucrema
OTCUY€Ta.

[Tpsmas 1 oOpaTHas 3a1a4l MEXaHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepemernienre, CKOpOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. ClloKeHuE NepeMelIeHU U
CJII0’)KE€HHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHENMHOE JBH)KEHUE. 3aBUCUMOCTh KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpaUKH.

CBobosHoe majeHue. YCKOpeHHe CBOOOJHOro majaeHus. J[BuwkeHue Tena, OpOIIEHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepUAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkeHNE MaTepralbHON TOYKHU 10 OKPYKHOCTH. YTJIOBas U
auHelHas ckopocTb. llepmon u wacrora obOpamenus. LlenTpocTpemutensHoe (HOpMaiIbHOE),
KacaTesbHOE (TaHCeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTHMYECKHE MPOLECCHl: CHHAOMETp, JBHKEHHE
CHaps10B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeaul, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, WILTIOCTPALINS KHHEMATUYECKUX XapAKTEPUCTUK JBUKEHUS.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.

[TpeoOpazoBaHre ABMKCHUI C UCTIOIH30BAHUEM MEXAHU3MOB.
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[Tanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

Hamnpasiienne ckopocTH py ABUKEHUU 0 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTU B PEAYKTOPE.

CpaBHeHHME NyTeW, TPACKTOPHUI, CKOPOCTEN IBUKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHre HepaBHOMEPHOIO JBUKEHHUS C LIENbIO OIIPEIEICHHSI MTHOBEHHOM CKOPOCTH.

W3mepeHnne yckopeHuss TMpu MPSMOJIMHEHHOM pPAaBHOYCKOPEHHOM JABW)KEHHHU IO
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepeHne ycKoOpeHwusl CBOOOIHOTO maieHus (PEKOMEHJOBAHO MCIOJIb30BaHUE U(POBOH
nabopaTopun).

W3ydeHue ABUXKEHHs Tela, OPOLICHHOIO TOPU30HTaNbHO. [IpoBepka rumoTessl o mpsiMon
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3ydeHne ABMKEHUS Tela 10 OKPYKHOCTH € ITOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH IE€pHOAA OOpaIIeHHsT KOHUYECKOTO MAasTHHKAa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH Hprorona. MHepunanbHble cucteMsl oTcuéra. [IpyuHIMI OTHOCHTEIBHOCTH
["anunes. HeunepuuanbHble CUCTEMBI OTCUETA (ONpEAEICHUE, IPUMEDHI).

Macca tena. Cuina. [IpuHIun cyneprno3unmuu cuil.

Bropoii 3akoH HeroToHa 111 MarepuaibHON TOUKH.

Tperwnii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON 1 MHEPTHON MacCBhl.

Cuna TsDKeCTH. 3aBUCHMMOCTb YCKOPEHHUS CBOOOJHOrO TaJeHHs OT BBICOTHI HaJ
MOBEPXHOCTBIO IUIAHETI W OT reorpapuyueckoil MmupoTsl. J[BUKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKyIIerocsi ¢ yCKOpeHHUEM.

Cuna Ttpennsa. Cyxoe TpeHue. Cuna TpeHHUS CKOJIBKEHUS W CWJIA TPEHMS IOKOS.
Koadduuument tpenus. Cuna conpoTUBICHUS NMPH JBUKEHUU TeNa B JKUJKOCTU WM rasze, eé
3aBHCHUMOCTH OT CKOPOCTH OTHOCUTEJIBHOTO JABHIKEHUS.

Hasnenue. 'mapocrarnueckoe gasienune. Cuiia Apxumena.

TexHuueckne ycTpoHCTBa M TEXHOJIOTMUECKHE ITPOLECCHl: IMOAIIUIIHUKN, ABUKECHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmtoienue nBHKEHUS Tell B MHEPLUAIbHBIX U HEMHEPIHUAIBHBIX CUCTEMaxX OTCYETA.

ITpyHIMIT OTHOCUTEIIBHOCTH.

Kauenne nByX WIWIMHIAPOB WM IIApOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIMAIbHOM CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICHCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TN
Ha €r0 YCKOPEHHE B MHEPLIMAIBLHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOIIUX B PE3YJIBTATE B3AUMOAECHCTBUS TEN.

N3MmepeHne macc 1o B3auMOJICUCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM MOIBEME U AJCHUH.



[lenTpobOeKHbIE MEXaHU3MBI.

CpaBHEHHME CUII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepeHune paBHOAEHCTBYIOIIEH CUJI TIPU ABM)KEHNUN OpycKa 110 HaKJIOHHOM IJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHH IBMKEHHsSI Opycka IO HaKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B NPYKUHE U PE3MHOBOM
oOpasiie, oT ux Aeopmarum.

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKUil OJIOK.

3mepenne ko3 uiirenTa TpeHus 10 BETMYHHE YIi1oBoro ko duimenta Fp,(N).

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHoe U BpalllaTeNIbHOE JIBUKEHUE TBEPJIOTO Tea.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBecUsI TBEPAOTO Tea.

VYcroitunBoe, HEYCTOMYHMBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, peléryaTble KOHCTPYKLIHMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeEJIa, UMEIOLLETO OCh BPaALCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIA/b ONIOPHI.

Tema 4. 3akonvl cCOXpaneHun 6 MeXanukKe.

NMiynbc mMaTepHallbHOW TOYKH, CUCTEMBbI MaTepHUaNIbHbIX TOYeK. L{eHTp macc cuctembl
MaTepHalbHBIX TOYEK. Teopema 0 JBHKEHHUH LIEHTPa Macc.

HMITynbC CHIIBI 1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHUs1 UMITyJbca. PeakTHBHOE JBUKEHUE.

MomeHT umnyibca MaTepuanbHOM Touku. IIpencraBieHne O COXpaHEHMHM MOMEHTa
VMITYJIbCA B [IEHTPAJIBHBIX MOJIAX.

Pabora cuibpl Ha ManoM M Ha KOHEYHOM MepemelnieHud. ['paduueckoe npencrasieHue
paboThI cuitbl. MOILITHOCTH CHJIB.

Kunernueckast sHeprus marepuaibHONM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPTUH MATEPUATIBLHON TOUKH.

[loTeHumanbHple U HEMOTEHUMANbHbIE cWibl. [loTeHnmanbHas 3Heprus. lloreHnunanbHas
SHEprus ynpyro nehopMHpOBaHHOW NpYyKUHBI. [loTeHIManbHas SHEPrHs Tela B OJHOPOTHOM
rpaBUTaiMOHHOM Tmosie. [loTeHnuanbHast SHeprus Tena B TPAaBUTALIMOHHOM I0JI€ OAHOPOJAHOIO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuyeckast CKOpocTb. TpeTbsi KoOcMUYeCKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIHUAIBHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOW SHEPrHMH CUCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymum [ WAcalbHOM >KUJKOCTH Kak CJEACTBUE 3aKOHA COXPaHEHMS
MEXaHUYECKOW SHEPTHUH.
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TexHu4eckne yCTpONCTBA M TEXHOJOTMYECKHE MPOILECCHI: JIBH)KEHHE PAKET, BOJOMET,
KOnéEp, NPYKUHHBIN MUCTOJIET, THPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITyJIbca. PeakTHBHOE IBUYKEHUE.

H3mepenne MOIHOCTH cuiibl. I3MeHeHne SHepTuy Teja MPU COBEPIICHUN PaOOTHI.

B3auMHble npeBpanieHuss KHHETUYECKOM M MOTEHUMAIbHOM SHEPruil IpHu ACHCTBUU HA
TEJIO CHJIBI TSDKECTH U CUJIbl ynpyroctu.CoxpaHeHue SHEPTHH IPU CBOOOTHOM TaICHHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenune uMirysbca Tena 1o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHMS UMITYJIbCA TEa C UMITYJIbCOM CHUIIBIL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

N3MmepeHne KHHETUYECKOM 3HEPTUu Tella 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS MOTEHI[MAIBHON SHEPTUU IPYKUHBI C pabOTOM CUIIBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABUKCHUH TeJla 0 HAKIIOHHOW TJIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU MeopUul.

OcHoOBHBIEC TOJIOKEHUS MOJeKyIsipHo-kuHeTndeckol Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe aBrkeHue. XapakTep ABMXKEHUS U B3aUMOJCHCTBUS
yacTul BeniectBa. MoJienn CTpoeHHs Ta30B, KHUIKOCTEH U TBEPABIX Tl U OOBSICHEHNE CBOMCTB
BElIECTBA HAa OCHOBE A3TUX Mojenedl. Macca u pasmepbl Mojekysn (atomoB). KomuuectBo
BeniecTsa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepaTyp
enbcus.

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

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temreparypa
(wkanma temneparyp KeneBuna). 3axon JlanmpToHa. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHre U30IPOLIECCOB: N30TEPMa,
u30x0pa, n3obapa.

CBs3p MEXIy [aBIEHWEM U CpPEAHEM KHHETUYECKOW DSHEPrUel IOCTYNaTeNbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3p  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEN MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.

TexHU4YeCKHe YyCTPOMCTBA W TEXHOJOTHYECKHUE TIPOIIECCH: TEPMOMETp, Oapomerp,
MOJyYeHUEe HAaHOMAaTepUasoB.

Hemoncmpayuu.

Mojenu ABUKEHHS 4acTHI] BenecTBa. Moienb OpOyHOBCKOTO ABHKEHHS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUSI.

Huddysus xunkocreit. Moaens onbita IlTepHa.

ITputsxeHne Monexkys. Moaenu KpucTalsIn4ecKuX pemeEToK.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHUS TEINIOBOTO PaBHOBECHS IIPU TEINIOOOMEHE MEXKITY
ropsiyeil ¥ X0JIOJHOM BOJOM.
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W3ydyeHrne uU30TEpMUYECKOrO TMpoliecca (pEeKOMEHJO0BAHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

N3ydenue n30XopHOro npouecca.

N3yuenne n3006apHOTO mporecca.

IIpoBepka ypaBHEHHUS! COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

TepMoguHamuueckast (TH) cucTeMa. 3ajaHre  BHEIIHUX  YCJIOBUH A
TEPMOJMHAMUYECKOM CUCTEMbl. BHemHue u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAYEHUS BEIMYMH, ONMCHIBAIOLIUNX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havyasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS pelaKcalus TEPMOAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpbHOr0 raza B TEPMOJMHAMUKE — CHUCTEMa YPaBHEHMH: YypaBHEHME
MenneneeBa—KnaneiipoHa 1 BbIpaXXeHUE sl BHYTPEHHEW SHEPIrUH. Y CIOBUS NPUMEHUMOCTH
3TOM MOJENM: HU3Kasg KOHLEHTpauusi YacTull, BBICOKHE TemIeparypbl. Bripaxenue nis
BHYTpPEHHE! SHEPIUU OJIHOATOMHOT'O HJI€aIbHOIO rasa.

KBa3ucrtatnueckue u HECTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoArMHaMUKe. Beruucienue paboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya Kak crnoco0 H3MEHEHHUsS BHYTPEHHEH OHHEPrUM TEPMOJIMHAMUYECKOU
CHCTEMBI 0e3 coBeplIeHUs: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YaenpHas TeIUIOTa CropaHus ToluMBa. Pacuér komuyectsa
TEIUIOTHI IIpH Teruionepenade. [lonstue 06 aguadbaTHOM npoiecce.

[lepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHsst sHeprus. KomuuecTtBo TemiaoTel U pabora
KaK Mepbl U3MEHEHUS BHYTPEHHEN YHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Bropoil 3akoH TEpMOAMHAMUKM MJI PABHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl NMPOXOAUT EIUHCTBEHHAs anuadara.
AOcoiroTHas TeMIiepaTypa.

Bropoil 3aK0H TepMOJMHAMUKH NIl HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXHO IEPENATH
TEIIOTYy OT Oojiee XOJNOJHOro Tena K Oonee Harperomy 6e3 kommeHcanuu (Kmaysuyc).
HeoOpatumocTh NpUpOIHBIX TPOIECCOB.

[Tpunine! aeiictBus TenaoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/1. I{ukn Kapho.

DKOJIOTMYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JABUTarenei. TemnoBoe 3arps3HeHue
OKPYKAaIOIIEeH Cpebl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTHMUECKHE MPOLECCHI: XOIOAMIbHUK, KOHAUIIMOHED,
TU3ETbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TONYyYEHUE CBEPXHUKHUX
TEMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAaHUEM TEIIOBOIO HAcoca,
YTUIIU3alKsg OMOOPraHNYeCKOro TOIIMBA AJIsl BEIPAOOTKH «TEIIOBOM) U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

V3meHeHne TemMrepaTypsl IPH aIiadaTHueCKOM PaCIIMPEHUH.

Bo3aymiHoe orauso.

CpaBHEHHE yJIETbHBIX TEINIOEMKOCTEN BEIIIECTB.

Cnoco0Obl U3MEHEHHUsT BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mporiecca.
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KomnbroTepHbie MO/IENIH TETUIOBBIX JIBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

N3mepenne yaenbHOU TeIII0EMKOCTH.

Hccnenosanue mpouecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aguabaTtHOro npoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. DPazoevie nepexoowvl.

[TapooOpa3oBanue u kKoHaeHcalus. Vcnapenwe wu kumeHwe. YaenpHas TeIoTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachllleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTh IIOTHOCTH M
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JJABJICHUS B KUKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannmueckue u aMmopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[1naBneHue u KpucTauzanus. Y aelibHas TerioTa miasieHus. Cyonumanus.

Hedopmarnuu tBEpHoro tena. Pactskenue u cxxarue. Cosur. Monyne HOnra. Ilpenen
yrnpyrux aedopmarnui.

TemnoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JMHEHHOE pacUIupeHue.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWN YaCTHUI[ BEIIECTBA KaK NMPHYMUHA TEIJIOBOTO PACHIMPEHUS
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEPTHH B (PA30BBIX MEepEXoax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKkeHHe. KoadduimeHT moBepXHOCTHOTO HaTshkeHUs. KanwisapHeie
saBJeHUA. /[aBieHune moJ NCKpUBIEHHON MTOBEPXHOCTHIO xKuakocTH. dopmyina Jlamnaca.

TexHuueckue yCcTpoMCTBA M TEXHOJOTHYECKHME TMPOLECCH: KUAKUE KPUCTAIUIbL,
COBPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpenue. CBONCTBA HACKHIIICHHBIX MTAPOB.

Kunenue. Kunenue npu nOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITEI ¢ MBUTBHBIMH TIEHKAMH.

CwmauuBanue. KanuisipHeie siBICHHUS.

Mopenu HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

WccnenoBanune HarpeBaHus M TUIABJICHUS KPUCTALTHYECKOTO BEIIECTBA.

Bunpr nedopmanmii. Habmronenne Mansix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3ydeHne 3aKk0OHOMEPHOCTEN UCTIAPEHUS KU IKOCTEN.

N3mepenne yaenbHON TEITOTHI IJIaBJIEHUS JIbA.

W3yueHue CBOMCTB HACBIIICHHBIX TAPOB.

H3mepeHne abCOMOTHOM BIaXKHOCTH BO3yXa U OIICHKA MAcChI TAPOB B IIOMEIICHHUH.

W3mepenue ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIiiil pe3HHOBOro 00pasiia OT MPUIOKEHHON K HEMY
CHUJIBL.
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Pasznea 4. JiekTpoauHaMuKa.

Tema 1. Dnexmpuueckoe none.

Onextpuzauus Tea U €€ MposBIEHUSA. DJIEKTPUUECKUM 3apsan. [IBa BHa 3JEKTPUUYECKHUX
3apsaoB. IIpoBONHMKM, NMAIEKTPUKU U IOJYHPOBOAHUKH. ODJEMEHTAPHBIM 3JIEKTPUUYECKHN
3apsAl. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsija.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

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

Hanpsoxéanocts  anekrpudeckoro monsd. [IpoOubiit 3apsn. Jluaum HanpsoxkEHHOCTH
ANIeKTpUYecKoro nosst. OQHOPOIHOE INEKTPUUYECKOE ITOJIE.

[ToTeHIMaTbHOCTh AIEKTPOCTATUYECKOIO MOJsA. Pa3HOCTh MOTEHIIMANIOB M HaIpSKEHUE.
[loreHuumanpHass  3Heprus  3apsga B DJIEKTPOCTaTUYECKOM  IIOJIE. IToTennman
aJIeKTpocTaThyeckoro mnosis. CBs3p HANpsDKEHHOCTH IMOJIE M PAa3HOCTUM IOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOJHOT0, TAaK U HEOJHOPOJIHOTO).

[IpuHUUI Cyneprno3uIK JIEKTPUYECKHUX MTOJIECH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpHO
3apsDKEHHOr0 1Mo 00BhEMy 1mapa. [lose paBHOMEpPHO 3apsKEHHOW OECKOHEYHOW IIOCKOCTH.
KaprrHbl TMHUN HANPS)KEHHOCTU ATUX ITOJIEH U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEN.

[IpoBOIHUKY B AJIEKTPOCTATUUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI0B.

JM3eKTpUKHY B 3JIEKTPOCTATHUECKOM M0JI€. J(u3aeKkTpudeckas NpoOHUI[aeMOCTh BEIIECTBA.

KonpneHncarop. OneKTpoEMKOCTh  KOHJEHCaTopa. ONeKTpOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopa.

[TapayenpHOe  coeauHeHue  KOHAeHcaTopoB.  llocimenoBarenbHOE — coenvHEHUE
KOHJICHCATOPOB. DHEPrus 3apsLKEHHOTO KOHIEHCATOopa.

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

TexHu4eckue ycTpOMCTBA M TEXHOJOTHMUYECKHE MPOLECCHI: JIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHJIEHCATOPHI, reHeparop Ban e
I'paada.

Hemoncmpayuu.

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUYECKOE T0JIE 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TTOJIE€ IBYX 3apsKEHHBIX TIACTHH.

Mopenb snekTpoctarndeckoro renepatopa (Ban ne ['paada).

IIpoBOTHHUKY B AIEKTPUYECKOM MOJIE. DIEKTPOCTATHYECKAS 3AIINTA.

YCTpolcTBO U AEMCTBUE KOHAEHCATOPA IMOCTOSHHOW U IEPEMEHHONU EMKOCTH.

3aBUCHUMOCTb  2JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUIECKOro MOJIS 3apsHKEHHOTO0 KOHJIEHCATOPA.

3apsaka U pa3psika KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

OneHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

Habmroienue npeBpallieHys SHEPTUH 3apsKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3JTyYeHUs
ceeroaunoaa. Mzydenue nporekaHus TOKa B LEIH, COAEpIKALLEH KOHAECHCATOP.

Pacripenenenrie pa3HOCTH TOTCHIHUANOB  (HANPSOKEHHS) TIPH  MOCIEAOBATEIHHOM
COEIMHEHUH KOHAEHCaTOpoB. VcciienoBanne pa3psaa KOHAEHCATOpa Yepe3 pe3UcTop.

Tema 2. Ilocmoannulit IneKmpudecKuii mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.
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VcnoBuss CymIECTBOBAaHMSI IOCTOSIHHOTO —AJIEKTPUYECKOro TOKa. cTouHMKM ToKa.
Hampsoxkenne U u 31C E.

3akoH OMa aJ1s1 yyacTKa LEenu.

OJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  COIPOTUBIEHUS  OJHOPOJHOTO
IIPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAJU IIONEPEYHOr0 CEYEHUs. YJIEJIbHOE CONPOTUBIICHUE
BEILECTBA.

[TocnenoBarenbHOe, NapajuIEIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dMeKTprueckux 1eneid. [Ipasuna Kupxroda.

PaboTa snekrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOIHOCTB 31EKTPUYECKOro ToKa. TemioBas MOLIHOCTb, BbIIEIsAEMas HA PE3UCTOPE.

OJIC u BHYTpeHHEE CONPOTHUBJIICHHE HMCTOYHMKA TOKa. 3akoH Owma g TOJHOM
(3aMKHYTOM) 3JIEKTpUUYECKON 11eru. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.

KoHnzeHcaTop B ienu mocTOSIHHOTO TOKa.

TexHuueckne yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJIBTMETP,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HapPsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHUS] I PE3UCTOPA, JIAMIIbI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTb CONPOTUBIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONpPOTUBIEHHS IIPU IOCTOSIHHOM
HaNPSDKEHUU.

[Tpsimoe u3mepenne DJIC. KopoTkoe 3aMblkaHUE rajibBaHMYECKOIO 3JIEMEHTA M OLEHKa
BHYTPEHHETO COIIPOTUBIICHUS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB Toka, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXIY MOJIFOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanne CMENIaHHOTO COEIUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COpoTUBICHHS IPOBOTHUKOB.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JTaMITbl HAKaJIMBAHUS.

VYBenuyeHue npezena U3MEpeHus: amrnepMerpa (BoJIbTMETpa).

N3mepenne D/1C 1 BHYTpEHHETO COMPOTUBIIEHUS HCTOYHUKA TOKA.

Hccenenosanue 3apucumoct J/1C raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHH IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMUA UCTOYHHMKA TOKA OT CHJIBI TOKA
B LIEMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnekTpuyeckas IPOBOAMMOCTb pA3IMYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpPaTypBhl.
CBepXIIpOBOAMMOCTb.

DJIEKTpUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPUMECHAs MPOBOJUMOCTH IOJIYIPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoxaa. [loxynpoBoJHHUKOBBIE TPHOOPHI.
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DJIEKTPUUYECKUN TOK B BJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAs TUCCOLMAIUA. DIECKTPOJIU3.
3akonbl Dapajes s AJIEKTPOIu3a.

OnekTpuueckuid TOK B raszax. CaMOCTOSTENbHBIM M HECAMOCTOSITENIBHBIN pa3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHUE: Tra3opaspsiiHble JIaMIIbl,
3JIEKTPOHHO-Ty4eBasi TpyOKa, MOIYINPOBOJHUKOBBIE IPUOOPHI: OUOJ, TPaH3UCTOp, (poToauon,
CBETOAMOM, TajbBaHWKA, paQUHUPOBAHHE MEIW, BBIIUIABKA ATIOMHHHS, DIIEKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPBhI.

[TpoBOAUMOCTB 37EKTPOIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

CpaBHeHuE NPOBOJAUMOCTH METAJIOB U IOJIYIIPOBOJIHHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

HabGmronenue anexrpomnusa.

W3mepenue 3apsaa 0HOBAJICHTHOIO HOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/A.

Du3nYecKuil MPaAKTUKYM.

Crioco6b! u3MepeHus: (PU3NYECKUX BEIMUUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEINIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nyeckux BeauyuH. OlLeHKa TIpaHUIl
IIOTPEUIHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpKa NMPEUI0KEHHBIX TUIoTe3 (BbIOOp M3 palOT, OMUCAHHBIX B TEMAaTUYECKHX
paznenax «Y4eHUYecKui HIKCIIEPUMEHT, J1abopaTOpHbIE Pa0OTHI, MPAKTUKYM»).

Me:xknpeameTHbie CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 Kiacce OCYIIECTBISIETCS C yUETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnvle noHAMUA, C6A3AHHBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBJICHUE, Hay4HbIM (akt, rumoresa, (uznyeckas BeJIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbLHBIE
npuOopsl, nudposas 1adopaTopus.

Mamemamuka: peunieHne cucTeMbl ypaBHeHMH. JluHelHas @yHkums, mnapaboia,
runepboiia, ux rpaduku u cBoiicTa. Tpuronomerpuueckue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M MX MNPOEKIUM Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B XKUBOW mpupoae, 1uddysus, ocMoc, TemoooMeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKarolled  cpeapl,  yTUIM3alus
OMOOPTraHUYECKOr0 TOIUIMBA Ul BHIPAOOTKH «TEIJIOBOI» M 3JIEKTPOIHEPIHH, TOBEPXHOCTHOE
HaTsDKEHHME U KalWUIAPHBIC SBJICHUS B IPUPOJE, MIEKTPUUECKUE SABICHUS B )KMBOH MPHPOJIE.

Xumun: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHasi Macca, MOoJIy4eHHe HaHOMAaTEPHUAJIOB, TEMJIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEN U
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ra3oB, OJKHIKUE KPHUCTAIbl, DJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAs
JMCCOLMALUS, TAJIbBAHUKA, SJIEKTPOHHAS! MUKPOCKOIIHS.

TI'eozpagpus: BnaxxHOCTH BO3/lyXa, BETPBI, 0ApOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue JBUKEHUM C NCIIOJIb30BAHUEM MEXAHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTHYECKUE KOHCTPYKLMHU (KpPOHIUTEIH, pemérdarsie
KOHCTPYKLIMH), UCIIOJIb30BAHUE 3aKOHOB COXPAHEHMs] MEXaHUKHU B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyrue), ABUraTellb BHYTPEHHEro CropaHus, mapoBas TypOHWHA, OBITOBOW XOJIOJWJIBHUK,
KOHAWIIUOHED, TCXHOJIOI'HU MOJIy4CHUA COBPCMCHHBIX MaTcpurajoB, B TOM YHUCJIC
HaHOMAaTEepHAJIOB, U  HAHOTEXHOJIOIMH,  OJJEKTPOCTATUYECKas  3allUTa,  3a3cMIICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAAHbIE JAMIIbI, IOJIYIPOBOJIHUKOBBIE IPUOOPHI, F'aJIbBaHUKA.

11 KJIACC

Pa3znea 4. JiekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

B3aumopeiicTBue MOCTOSHHBIX MarHUTOB M NPOBOJHUKOB C TOKOM. MarHmtHoe IoJe.
Bekrop marauTHOM MHAYKIMH. [IpyUHIMI Cyneprio3uiMy MarHUTHBIX TOJIEH. JINHUKM MarHUTHON
UHIYKIHUU.

MarautHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOIHHMKA, KATYIIKU U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOIyJb. J[BHkeHUE 3apsyKEHHOM YacTULBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MarnuTtHoe nose B BeuecTse. eppomMarHeTuky, napa- U 1MaMarHeTUKH.

TexHUuyeckue ycTpoMcTBa M TEXHOJIOTMUYECKHE IMPOILECChl: NPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JEKTpOJBUTaTENb SKOOHM, yCKOpUTENU
DJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIMM MarHUTHOTO IO TOJOCOBOTO M MOAKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHUTOB.

KapTuHa J5MHUH MarHUTHOM MHIYKIUM TOJS JJIMHHOTO IIPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOIHUKA, KATYILIKH C TOKOM.

B3auMozeiicTBre ABYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa. [elictBue cuiibl JIopeHia Ha HOHBI JIEKTPOJIUTA.

Habmonenne nBrkeHHs My4yKa 3JeKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMI NEHCTBUS 3IEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npakmukKym.

HccnenoBaHre MarHUTHOTO TOJISL IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue neiicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amnepa. M3ydenne 3aBUCUMOCTH CUJIbl AMIIEpa OT CHJIBI TOKa.

OmnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. Inexkmpomaznumnan uHOYKYUs.

SBieHME ANEKTPOMAarHUTHOM WHAYKUIUH. [IoTOK BekTopa MarHUTHOM WHAYKIHMHU. DJC
WHIYKIIUU. 3aKOH 3JeKTpoMarHUTHOW wHAyknuu Dapanes. BuxpeBoe 3eKTpUUEcKOe IOJIE.
Toxku dyko.
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OJIC uHAYKIIMY B MPOBOJIHUKE, JIBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM TIOJIE.

ITpaBuiio Jlenua.

NunyktuBHOCTh. Karylika HWHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camounAykiuu. 3J1C caMOMHIyKIIUU.

ODHeprusi MarHuTHOTO TOJISI KaTYLIKH C TOKOM.

DJIEKTPOMAarHUTHOE I0JI€.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHYECKUE TMPOIECChl: HWHAYKIMOHHAS IIEYb,
COJICHOU]I, 3alIUTa OT 3JCKTPU3ALMUU TEJ IPH JIBXKEHUH B MAarHUTHOM T10JI€ 3E€MITH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTPOMarHuTHOM UHIYKITHH.

Hccnenoanue 3aBucumoctd OJ[C HMHIYKUHMHM OT CKOPOCTH H3MEHEHUS MarHUTHOTO
notoka. [Ipasuno Jlenna. [lagenne maruura B amoMUHUEBOM (MEIHOMN) TpYOeE.

SBnenue camounnykuun. Mcciaenoanue 3aBucumoctd IJIC caMOMHIYKIIMH OT CKOPOCTH
M3MEHEHUS CUJIbl TOKA B LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopuwvie padbomot, npaKmMuKym.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

Ornpezenienre UHAYKIIMA BUXPEBOT'O MATHUTHOTO TIOJIS.

HccnenoBanue siBIEHUS CAMOMHAYKIUU.

COopka Mozenu 3JIeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nes 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cuctema. CBOOOIHBIE KONEOAHHUS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  OIMHCAHUE.
DHEpPreTUYecKoe  ONHUCAaHWe (3aKOH COXpaHEHUsT MEXaHW4YeCKOW dHepruu). BwiBox
JTUHAMHUYECKOTO ONMHUCAHMS TApPMOHUYECKUX KOJEOAHWM W3 HMX DJHEPreTUYecKoro |
KMHEMaTHYECKOTO OMHMCAHMUS.

AmMrmutyaa u ¢aza konebanuil. CBsi3p aMIUIMTYABI KOJ€OAaHUI MCXOJHON BENMYUHBI C
aMIUIUTY/IaMU Kojie0aHuM €€ CKOPOCTU U YCKOPEHHS.

ITepuoxn u yacrota konedanuid. [leprnoa Maabix CBOOOAHBIX KOJeOaHUI MaTEMaTHYECKOTO
MmasiTHUKA. [leproa cBOOOIHBIX KONeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTe o 3aryxarommx KojeOaHusx. BoiHyxneHHble KonebOanusi. Pe3onanc.
Pe3onancHas kpuBasi. BiusHue 3atyxaHusi Ha BUJ Pe30HAHCHON KPUBOU. ABTOKOJICOaHMS.

TexHu4eckne yCTpONCTBA W TEXHOJIOTMYECKHE TIPOIECCHl: METPOHOM, Yachl, Kadelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KonedaTeIbHOro ABMKEHHUS.

Hab6nronenne He3aBUCUMOCTH TIEPHOJIa MAJTBIX KOJIEOaHU Tpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxalwmux KoJaeOaHui 1 3aBUCUMOCTH MePHOJa CBOOOTHBIX KoJeOaHu
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAacCCUBHOM MpPYXHHE C IeJbI0 (OPMUPOBAHUS
MIPEACTABICHHH 00 UACATbHON MOCIH TTPYKUHHOTO MasITHHUKA.

3aKoH COXpaHEeHHsI SHEPTUU MPU KOJIeOaHUIX IPpy3a Ha MPYKUHE.

HccnenoBanne BEIHYKCHHBIX KOJICOaHUH.

Hab6nronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

W3mepenue nepuoia CBOOOIHBIX KOJIEOaHUH HUTSIHOTO U IPYKMHHOTO MasiTHUKOB.
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N3yueHne 3aKOHOB JIBI)KEHUS TeJa B X0Z€ KoeOaHUi Ha yIpyroM MoJBece.

W3yueHue IBMXKEHUS HUTAHOro MasTHUKA. [IpeoOpa3oBaHue sHEpruM B HPYKUHHOM
MmasiTHUKe. MccnenoBanne yObIBaHUS aMIUTUTY b 3aTyXalOMIUX KOJICOaHUA.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnoie Koiebanus.

Konebarenbupiif koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B HACATbHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIUIUTYABI 3apsga KOHIEGHcATOpa C
aMILTUTYAOH CUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UICATHLHOM K0Je0aTeIbHOM KOHTYpE.

3aryxaromuye 3JIEKTPOMAarHUTHbIE KoJieOaHus. BbIHYXJAEHHBIE 3JIEKTPOMAarHUTHbBIE
Kosie0aHusl.

[lepemeHHbII TOK. MOIIHOCT NEPEMEHHOrO0 TOKAa. AMIUIUTYJHOE U JIEHCTBYIOILEE
3HAYCHHE CUJIbI TOKA U HAIIPSDKEHUS TPU PA3IMIHON (POpMe 3aBHCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHH.

CuHyconJaJIbHBIN NIEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B LIENI CHHYCOMIAJIBHOIO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUM.

Wneansubiii Tpancdopmatop. [Ipon3BoacTBO, mepeaada U MOTpeOICHUE IIEKTPUICCKON
JHEPrUu.

OKOJIOTUYECKME PHUCKHU IIPU NPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa HCIOIb30BaHUA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHu4yeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TeHEpaTOp MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTh 4aCTOThI CBOOOIHBIX KOJI€OaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumsutorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIMKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mogenb 371eKTpOMarHUTHOTO T'eHepaTopa.

BoiHyX1€HHBIE CHHYCOMIATIbHBIE KOJIe0aHusl.

Pe3ucrop, kaTylka HHAYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3oHaHC mpu mocienoBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

VYceTpoiicTBO U MpUHLIKIL AeHCTBUS TpaHcPopmaTopa. Moiens JIMHUH 3JIEKTPOIIepeayu.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, nPAKMuKym.

N3yuenue Tpanchopmaropa.

HccenenoBanue nMepeMEeHHOr0 TOKA 4epe3 IMOCIEA0BATENIbHO COCIMHEHHBIE KOHAEHCATOp,
KAaTYHIKy ¥ pE3UCTOP.

HabmroneHune 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepedynsle W TpoAOJbHBIE
BoJIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs M AjduHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, TIpeIoMIIeHUEe, UHTephEepeHITs U AU(PaKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arpsisHEHUE OKPYKAIOIIEH CpPEIbI.
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ONEKTPOMAarHuTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJICKTPOMAarHUTHBIX BOJIH. B3ammuas
OpHUEHTALMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, IPEIOMIIEHHE, IOJSpU3aLys,
uHTEephepeHIHs U AU(PaKIIHSL.

[IIkayma 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMeHEHHE 3EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnuOCBA3U U TeleBuaeHUs. Pagnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuueckue ycTpoiicTBa M INPAKTUYECKOE IPHUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeNeBU30p, aHTeHHa, TenepoH, CBYU-meus, ynabTpa3zByKoBas
JMAarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIeOaHHA.

Habumronenne otpakxeHus U IpeIoMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHnny 1 Tuppakind MEXaHUYECKUX BOJIH.

AkycTuueckuil pezoHanc. CBOMCTBA yJIbTpa3ByKa U €ro IPUMEHEHHE.

HaOnronenue cCBSI3U TI'POMKOCTM 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M 4acTOTOMH
konebanuii. MccienoBaHue CBOWCTB OSJCKTPOMArHHTHBIX BOJIH: OTPaKEHUE, IMPEIIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

OO0HapyxeHue HH(PPaKpacHOTo U YIbTPa(GHUOIETOBOIO U3ITyUEHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, nPAKMUKym.

W3yuenue napameTpoB 3ByKOBON BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMONMHENHOE pacIpOCTpaHEHHUE CBETa B OJHOPOIHOM cpene. JIyd cBera. TodeuHbIi
HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxkeHUs cBeTa. [locTpoeHne H300pakeHUN B IMIJIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBeTa. 3akOHBI MpeIOMJECHHs cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHuss. OTHOCUTENbHBIN IMOKa3aTenab mpenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJIH NPH IMEPeX0Je MOHOXPOMATUYECKOTO CBETa yepe3 IpaHUIly paszelia
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus csera. ClioxkHbIN coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEE oTpaxeHue. [IpenenpHblil yroi oJHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparoniue W paccewBaroniye JHUH3bL. ToHKas JuH3a. DOKYyCHOE paccTOsSHUE U
ONTUYECKasl CHUja TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO ITOKA3aTesl IPEIOMIICHUS.

®opMyna TOHKOM JIMH3BL. Y BEIUYEHHE, TaBAEMOE JTUH30M.

Xoa my4a, IpOUIEIIIETo JIMH3Y MO/ TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOH OCH.
[Toctpoenne n300pakeHUH TOUKH U OTpe3Ka MPSMON B COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3aX
U UX CUCTEMaX.

Onrtuueckue mpubopkl. Pazpemraromnias cnocoOHOCTh. [71a3 Kak onTryeckasi cUCTeMa.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.
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BonnoBass onrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIIOZEHUS MAaKCUMYMOB M MHHMMYMOB B HMHTEP()EPEHLMOHHON KapTUHE OT JBYX
KOTE€PEHTHBIX HCTOYHHUKOB. [I[puMeps! KilaccuyecKiX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. Jludpakumonnas peméTka. YciaoBHe HAOMIOJACHUS TJIABHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKLIMOHHYIO PELIETKY.

[Tonsspu3zanus ceera.

TexHuueckue yCTpOICTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKM, JIyla, IEpHUCKOIL,
¢doroanmapar, MHUKPOCKOI, MPOEKIUOHHBIA ammapaT, MPOCBETICHHUE ONTHUKH, BOJIOKOHHAS
OITHKA, TU(PPAKINOHHAS PEHIETKA.

Hemoncmpayuu.

3aKoHbI OTpakeHus cBeTa. MccnenoBanue npenoMiIeHHs CBETa.

Haburoienne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YEpPe3 IJIOCKONAPAIIJIENIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Moenu MEKpOCKOIIa, TEJIECKOIA.

Ha6mronenne nnatepdepenu ceera. HabmoqeHre BETOB TOHKUX TUIEHOK.

Habmonenne nudpaxmun ceeta. M3yuenne qudpakiinOHHON PEIETKH.

Habnronenue nudpakunonHoro crnekrpa. Habnronenue nucnepcuu cBeta.

HaGnronenue nonspusanuu cBeTa.

[TpumeHeHre NoaApOUI0B ISl U3YUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

W3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHUS OT BEILECTBa (Ha MpUMeEpe KUAKHX
JIUH3).

H3mepeHne poKyCHOro pacCTOSIHUS PacCEUBAIOIINX JIUH3.

[Tony4yenne n300paXkeHHs B CCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yeHnue n3o0paxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIecKOMMYEeCKUX CUCTEM.

Hab6monenne nudpakumn, nHTepdEepeHIINN U MOJIIPU3aLUU CBETA.

W3y4eHne noasipu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTephEepeHIINN Ja3epHOro N3IYYEeHUs Ha BYX LIEIAX.

Hab6nronenue aucnepcum.

Hab6nronenue u uccnenoBanue 1udpakimOHHOTO CIIEKTPA.

W3mepenue IMHBI CBETOBOW BOJIHBI.

[Tony4yeHue criekTpa U3MydeHUs CBETOAMOAA TP OMOIIH TU(PAKIIMOHHOMN PEIIETKY.

Pasznen 6. OcHOBBI crIeMAJILHON TEOPHUH OTHOCUTEJIBHOCTH.

I'paHnIBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpuu
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH  uHTepBan.  IIpeoOpasoBanusi  Jlopenua.  YcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3ameNJieHHEe BPEMEHH U COKpallleHue
JUIMHBI. DHEPTrHsl U UMITYJIbC PEISATUBUCTCKOM YaCTHIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHIIbl. DHEPIUs MOKOSL.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHl: CIIyTHUKOBBIE NPUEMHMKH,
YCKOPHUTENH 3apsHKCHHBIX YaCTHLI.

Y4eHn4eckuil SKCIIepUMEHT, 1a00paTOpHbIE pabOThI, IPAKTUKYM.
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Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUIl (1Mo GororpadusM TPeKoB
3apsKEHHBIX YACTHI] B MArHUTHOM I10JIE).

Paszpnen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-60110860il 0yaiusm.

PaBHOBecHOE TemoBoe u3NydeHHE (HM3IydeHHEe aOCONIOTHO UEPHOro Tena). 3aKOoH
cmenienus: Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®otosdp¢exr. Onpbitel A. I'. CroneroBa. 3akoHbl poTorddexTa. YpaBHeHHe DUHIITEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBnenue cBeTa (B 4YAaCTHOCTH, JaBJICHWE CBeTa Ha aOCOJIIOTHO MOTJIOMIAIOIIYI0 U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. JIebenena.

BomHoBele cBoiicTBa yactuil. Bonubl ne bpois. [nuna BosnHbL Ae bpoins u pasmepsl
o0nacTu  JoKanu3alMM  JBHWXKylleiics dactuupl. KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius 31eKTPOHOB Ha KpUCTAILIaX.

Criernduka n3mepenuit B Mukpomupe. CootHoleHus HeonpeaenéuHoctei I'elizendepra.

TexHUYECKHE YCTPOMCTBA M TEXHOJOTUYECKHE TPOLECCHI: CIEKTPOMETp, (poTornmeMeHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOANO/.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TOJTYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauog.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHol [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOANO OT HANIPSIKEHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOoeHUs atoma. [imanerapuast moaens atoma Pesepdopra.

[Toctynarsl bopa. M3nydenue u moriouieHne (OTOHOB MpH MEPEXoJe aroMa € OJHOTO
YPOBHS DHEPTUH HA JPYTOM.

Bunel ciektpoB. CriekTp ypoBHEH sHepruu aTroMa BO0po/a.

CrnioHTaHHOE U BBIHY)KJIEHHOE H3NTyueHue cera. Jlazep.

TexHuueckne yCTpOHCTBA U TEXHOJIOTMYECKHUE IIPOLECCHI: CHEKTPAJIbHBIN aHaIu3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu.

Mopenb onbiTa Pezepdopna.

HabmtoneHne nuHeuaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETYMKA NOHUZUPYIOLIUX YACTHUII.

Omnpenenenne JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

Habmionenue nuHeiiuaToro crnekrpa.

HccnenoBaHue crieKTpa pa3pekKEHHOr0 aTOMapHOI0 BOJOPOAA U U3MEPEHUE NOCTOSTHHOU
PunGepra.

Tema 3. Quszuka amomHo2o A0Pa u 31eMEHMAPHBIX YACHUY,.
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Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3otonbl. PammoakTtuBHOCTH. Albda-pacraa. DJEKTPOHHBIH M TO3UTPOHHBIA OeTa-pacma.
I'amma-n3nyuenue.

3aKOH paJuOaKTHBHOrO pacnaia. PaauoakTtuBHble H30TONBI B npupoje. CBolicTBa
VMOHM3UPYIOLIETO U3JIy4eHHs. BiusHue paguoakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢doH uznydenus. Jlozumerpus.

DHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Maccsl spa.

Anepuple peakuuu. J[enenne wu cuHre3 sanep. Snepueie peaktopsl. I[IpoGnembl
YIOPaBIsEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKME AaCIEKThl pa3BUTUS  sIEPHOM
JHEPreTHKHU.

MeToapl perucTpanuy U UCCIEA0BaHUS YIEMEHTAPHbBIX YaCTHII.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuoHsl, Me30HBI U JenTOoHHI. [IpencraBinenue o
CranpaptHoit Mmosienu. KBapk-riirooHHas MOJCIb a[pOHOB.

®usuka 3a npenenamu CtannapTHod Mojenu. TEMHass MaTepust U TEMHas SJHEPIUsL.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4eckue yCTpOHWCTBA U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
AJIEPHBIA  pEaKTop, TEPMOSAEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO (JOHA € UCIIOIb30BAHUEM JI03UMETPA.

N3yueHue nornomeHus 0eTa-4yacTull aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BUTUsS acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMUHU. [IpuMEHMMOCTh 3aKOHOB (U3MKU JUIsI OOBSCHEHUS HPUPOJBI KOCMHYECKHUX
00BEKTOB.

MeToapl acTpOHOMMUYECKHMX HccleqoBaHUA. (COBpPEMEHHBIE ONTHYECKUE TEJIECKOIBL,
PaAMOTENECKOIIbI, BHEATMOC(EpPHask aCTPOHOMHS.

Bun 3Bé€3aHoro Heba. Co3Be3aust, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Connue. Conneunas aktuBHOCTh. McTounuk sneprun ComnHua u 3BE31.

3BE31bl, WX OCHOBHBIE XapaKTEpUCTHKU. JluarpamMma «CHEKTpalbHBIA Kllacec —
CBETUMOCTB». 3BE3/bI TJIABHOW ITOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIS
3BE3]] IJIABHOM  IOCJIENOBATENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEJICTaBICHUS O IPOMCXO0XKIEHUH U 3BooIMK CoHIA U 3BE37. DTalbl )KU3HU 3BE3.

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B SIpaxX TAJaKTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6na. Pasz6eranue ramaktuk. Teopus
bonbmoro B3peiBa. PennkToBOE U3IIydeHHE.

Macmrabnas ctpykrypa Beenennoii. MetaranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnwoenus.

Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  MCIOJIb30BaHHEM
KOMIIBIOTEPHBIX TMPWIOKEHUN U1 OIpeleNeHHs] IOJOXKEHUs HEOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be311s1 CEBEPHOTO MOIyIIapus U IPKUE 3BE3IBI.

Habmonenus B Teneckon JIyHbI, IIaHET, TYMaHHOCTEH U 3BE3IHBIX CKOIUICHUI.
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Du3nYeCKHil NPAKTHKYM.

Crioco0b! n3MepeHus PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuuyuH. OlLeHKa TpaHuIl
MOTPEIIHOCTEH.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, ONMUCAHHBIX B TEMAaTHYECKUX
pazzenax «Y4eHUYeCKUi 3KCIIEPUMEHT, Ja00opaTopHbIe paboThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO0oOumenne W cucTeMaTH3alMs  COAEpKaHMsl  pas3fieloB  Kypca  «MexaHHKay,
«MonekynspHas (pu3MKa U TEPMOJUHAMUKA», «JNEKTpoauHaMuKa», «KoneGaHus M BOJIHBI,
«OCHOBBI CHENHMATBHONH TEOPHUH OTHOCUTENBHOCTHY», «KBaHTOBas Qu3nkay, «IIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THUYECKOW cdepax AeATeNIbHOCTH 4YelOBeKa, pOJib M MECTO (PU3MKM M acCTpOHOMHUHU B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpaA, 3HAYCHUE ONMCATEIIBHOW, CHUCTEMAaTU3UPYIOLIEH,
OOBSICHATENBHOM U MMPOTHOCTHYECKON (DYHKIMIA (pr3HUecKor TEOPHH, POib GU3UIECKON TEeOprun
B (popMUPOBaHUM MpeACTaBICHUN O (PU3NUECKON KapTUHE MHMpa, MECTO (PU3UYECKON KapTHUHBI
MHpa B 00ILEM psY COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABICHUN O IPUPOJE.

Me:xknpeameTHbie CBSI3H.

N3zyuenne kypca ¢puszuku yriayon€éHHOro ypoBHA B 11 Kilacce OCYIIECTBISIETCS C YIETOM
COJIepXKATeNbHbIX MEXIIPEIMETHBIX CBsi3e C KypcaMHd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpauu ¥ TEXHOJOTHH.

Mesxicnpeomemmnvie nonamus, C6A3aHHbBlE C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbLHBIE
npubopsl, nudpoBas 1adopaTtopus.

Mamemamuka: penieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckre QyHKIMU: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTIOHOMETPHUYECKOE TOXKIECTBO. BeKTopbl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTAapHBIX (DYHKIMM.
[Tpu3Haku no100us TPEYTrOJIbHUKOB, ONpeAeIeHNe TIOMAAN TUNIOCKUX GUTyp U 00bEMa Tell.

buonozua: snexkrpuueckue SBICHHUS B KUBOM mpupoje, KoseOaTelbHble IBUKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHE  PHUCKM  TpU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
IIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YJIbTPa3ByKOBas JUarHOCTHKa B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOH MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAIJIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

T'eozpaghua: marHuTHBIE TOMIOCa 3€MIIM, 3aJIE)KH MAarHUTHBIX PYA, GOTOCHEMKA 3EeMHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: npuMeHeHHE MOCTOSHHBIX MarHWTOB, AJIEKTPOMArHUTOB, AIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOrO TOKa, HWHAYKLUMOHHAs Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-neus,
yIbTpa3ByKOBasl IUAarHOCTHKa B TEXHUKE, IPOEKLMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJHeuHasl OaTapesi, CIIyTHUKOBbIE IIPUEMHHKH, SJI€pHAs YHEPT€TUKA U HKOJIOTUYECKNE aCIIEKThI
€€ pa3BuUTHSL.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOT' O ITPEJIMETA

JIMYHOCTHBIE PE3YJIbTATHBI
JInuHoCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro npenmMera «Pu3nKa» JI0JKHBI OTpaXkarh
TOTOBHOCTb M CHOCOOHOCTH OOYHalolUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTALMU, T[MO3UTUBHBIX BHYTPEHHHUX
yOeXaAeHUI, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOI'O OIbITa U OIbITA AESITEIBHOCTH B IIPOLIECCE PEATM3ALUN OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOMN 1€ATEILHOCTH, B TOM YUCJIE B YACTH:
rPa’»KAaHCKOI0 BOCIIMTAHUS:
e chopMHPOBAHHOCTHh TPAXAAHCKOW MO3UIUU  OOy4yaroOUmIerocss KaK aKTUBHOTO H
OTBETCTBEHHOI'O 4JIEHA POCCUICKOI0 OOIIECTBa;
® TMPUHATHE TPATUIMOHHBIX OOIEYETIOBEUECKUX T'YMAaHUCTHYECKHX U JEMOKPATUYECKUX
IICHHOCTEIA;
® TOTOBHOCTh BECTH COBMECTHYIO IESTEIbHOCTh B HHTEpecax TPa)JaaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;
® YMEHHME B3aUMOJCHCTBOBAaTh C COLMAIbHBIMM HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKUIUSIME ¥ HA3HAYEHUEM;
® TOTOBHOCTb K TYMAaHUTAPHOMN U BOJIOHTEPCKOM AECSATEIBHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHUS:
e c(OpMUPOBAHHOCTb POCCUMCKON I'paX/1aHCKON UJIEHTUYHOCTH, TaTPUOTU3MA;
® [[EHHOCTHOE OTHOLIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSIM POCCUMCKUX YUEHBIX
B 00J1acTH (PU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOIO [TOBE/ICHNUS;
e CrocoOHOCTh OLIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYACH HA
MOpabHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B AESITEIbHOCTH YUYEHOTO;
® OCO3HAHME JUYHOIO BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy1yILIEroO.
3CTETHYECKOT0 BOCIIUTAHMS
® OCTETHMYECKOE OTHOILIEHUE K MHUPY, BKJIIOYAs ICTETUKY HAyYHOrO TBOPYECTBA, IMPUCYILETO
¢u3nyeckoil Hayke.
TPYAOBOr0 BOCIIUTAHUA:
® HHTEpeC K pa3InuHbIM cepaM mpodeccnoHaNbHON AeSITeTbHOCTH, B TOM YHCJIE CBS3aHHBIM
¢ (U3MKON M TEXHHKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN BBHIOOp Oyaymied mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHbBIE TUIaHbI,
® TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO M CamMO0Opa3oBaHUIO B 00JIAacTH (U3MKH HA
MPOTSHKEHUH BCEH )KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:
e cOpMHPOBAHHOCTH JKOJIOTUYECKOM KYIbTYpbl, OCO3HaHHE TIJI00AJBLHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;
® [UJIJAHMPOBAHUE U OCYIIECTBIICHUE JEUCTBUM B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHUS EeH
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
® pACIIMpPEHUE OMNbITa JACATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTM Ha OCHOBE
UMEIOINXCSl 3HAHUHN TI0 (DU3HKeE.
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IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYECKON HAYKH,

OCO3HAHHE IICHHOCTU HAYYHOU NEATEIHHOCTH, TOTOBHOCTH B MPOIECCe M3YUCHHS (PU3UKU
OCYILECTBIISATh MPOSKTHYID M HCCIIEIOBATEIBCKYIO JCSTEIbHOCTh HHIUBUAYAJIbHO H B
rpyrre.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSITeNIbHO (OPMYJTUPOBATh W aKTyalu3UpoBaTh MpolieMy, paccMaTpuBarh €&
BCECTOPOHHE;

ONpEeEeNATh UEIU ACSITEIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX JTIOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;
pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBbI ¢ YIETOM aHAIM3a UMEIOIIUXCSI MaTePUATbHBIX U
HEMaTepUalbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTb, OIICHHBATh COOTBETCTBUE PE3YJIBTATOB IIEJISIM,
OLICHUBATh PUCKHU MOCIEICTBUI JESITEIBHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BUPTYalIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

BIIQJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIIOUEBBLIMH TOHATUSMU U MeToAaMH (PHU3UUYecKon
HayKH;

BJIQJIETh HAaBBIKAMHU Y4eOHO-HCCIIEOBATELCKON M TPOEKTHOW MEATENBHOCTH B 00JacTh
(GU3HKH, CTIOCOOHOCTBIO M TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY TOWCKY METOJOB PEIICHUS
3a/1a9 (PU3NIECKOTO COIeP KaHUS, TPUMEHECHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIBHOCTH IO TIOJYyYSHUIO HOBOTO 3HAHUWS, €r0 HHTEPIpPETaIiH,
peoOpa3oBaHNI0 M MPUMEHEHUIO B PAa3MYHBIX YYCOHBIX CHUTYalHsIX, B TOM YHCIE TPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH IPUIMHHO-CIICJICTBCHHBIC CBSI3H U aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y
e€ pemieHus, HaXOJUTh apTyMEHTHI JJsl JI0Ka3aTelbCTBA CBOMX YTBEP)KIEHHUH, 3a/1aBaThb
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHAIM3UPOBATH MOJTYYCHHBIE B XOJI€ PEIICHHs 3a/1a4l Pe3yabTaThl, KDUTHUECKU OILICHHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (OPMYIUPOBATh COOCTBEHHBIE 33/]au B 00Pa30BATENbHON JEATEILHOCTH, B TOM
YUCIIe TP N3YICHUN (DHU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KUZHEACITEIbHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOXObI U PEIICHHS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JTONYCKAIOIINE ATbTCPHATHBHBIC PEIICHUSI.
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PatGora ¢ undopmaunmeii:

BJIAACTb HABBIKAMHW IIOJIYYCHHA I/IH(bOpMaI_[I/II/I (1)I/ISI/II-ICCKOI‘O COACPIKaHUA HU3 HMCTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOSITEIHO OCYIIECTBIATh IIOWCK, AHAJIM3, CHUCTEMAaTHU3alUI0 |
UHTEPIIPETANnIo HHHOPMALIUH PA3ITHYHBIX BUIOB U (OPM Ipe/ICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh MH(OPMAIINY;

HCIIOJIB30BAaTh CPECACTBA I/IH(bOpMaL[I/IOHHBIX U KOMMYHUKAalIlUOHHBIX TEXHOJOTHH B pemiCHUuN
KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPTaHU3AI[MOHHBIX 33/1a4 C COOJII0IeHHEM TpeOOBaHMHA
OPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, pPeCcypcocOepekeHus, TIPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COICPIKAaHUS B pa3IMuHbIX (hopMaTax ¢ y4€TOM Ha3HAUYCHUS
uHGOpPMALlUK M IEJIEBOM ayAWTOPUH, BHIOMpas ONTUMAIbHYIO (OpMY NpPEACTABICHUS H
BU3yaJIN3aIH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOM JESTEIbHOCTH;
pacrno3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIlUH M CMATYaTh KOH(DIUKTHI,

pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOK) TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

MMOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHHOW U MHIUBUIYAIbHOU PabOTHI;
BEIOMpATh TEMATUKYy W METOJbI COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

MPUHUMATh WEIM COBMECTHOW JAEATEIbHOCTH, OpPraHU30BbIBAaTh M KOOPAWHHUPOBATH
JIEUCTBUA I10 €€ NOCTUIKEHHUIO: COCTABIATH IUIAH JACHCTBUM, PACIpPEEIATh POJIM C YUYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yNbTaThl COBMECTHOM paboThI;

OIICHMBATh KAUeCTBO CBOETO BKJIaJa M KAXKJIOTO YYACTHUKA KOMaH/bI B OOIIMIA pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpejyiaraTb HOBBIE IIPOEKTHI, OLIEHUWBATH HMAEU C IO3UMLMU HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKOUW 3HAYUMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3IUYHBIX CUTyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENbHYIO JEATEIbHOCTh B 00JaCTH (GU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIIATh IUJIaH pENICHUS pacYETHBIX M KA4YeCTBEHHBIX 3ajad, TUIaH
BBITIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YUETOM HMMEIOIIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHSIM;

pacuMpsaTh paMKH y4eOHOTO MPpeAMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHUIO M TIPOSIBJICHUIO SPYAMIIMU B 00JIaCTH (PU3HUKHU, ITOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYIbTYPHBII YPOBEHbD.
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CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTH, OLICHHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH TIO3HABATEIHLHON peieKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUN U
MBICJIUTEIIbHBIX MIPOLECCOB, UX PE3YIbTATOB U OCHOBAaHU;

UCTIOJIb30BaTh PUEMBI pEIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO UX CHUKEHUIO;
MIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX [IPU aHAJIU3E PE3YIIBTATOB JIECSITEILHOCTH;
MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce MOCTMXKEHHS JIMYHOCTHBIX PE3YyJIBTATOB OCBOCHHUS MPOTPaMMbl MO (U3UKE LIS
YPOBHsI cpeHero ooiiero o0pa3oBaHus y 00y4aroImMUXCcs COBEPIICHCTBYETCS] SMOLMOHATBHBIN
WHTEJUICKT, MPEATOIaralonui choOpMUPOBAHHOCTD:

CaMOCO3HAHHs, BKJIIOUYAIOIIEr0 CIOCOOHOCTh IMOHHUMATh CBOE SMOLMOHAIBHOE COCTOSHHUE,
BUJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHON 3MOIMOHAIBLHOU C(epbl, OBITh YBEPCHHBIM B
cebe;

CaMOpPETYJIMPOBAHUS, BKITFOYAIOIIET0 CAMOKOHTPOJb, YMEHUE MMPUHUMATH OTBETCTBEHHOCTh
3a CBOC IIOBEJCHHE, CIOCOOHOCTh aJalTHPOBATHCA K HMOLMOHAIBHBIM HM3MCHCHHSM U
MPOSIBIISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEHl MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHHIO IEMH M YCIexy,
ONITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, CXO/ISI U3 CBOMX BO3MOXKHOCTEH;
OSMMATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHHMMATh SMOIIMOHAIBHOE COCTOSHUE MApPYTHUX,
VUUTHIBATh €r0 TPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K COYYBCTBHUIO H
COTIePSIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JAPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHGIUKTHI.

MNPEAMETHBIE PE3YJIBTATHBI
K xonny oOyuenus B 10 knacce npeiMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh POJIb (PU3UKH B IKOHOMHUECKOU, TEXHOJIOTUUECKON, YKOJIOTHUIECKOM, COIIMAIbHON
U ITUYECKOH cdepax NesTeTbHOCTH 4YelIOBeKa, PoJib U MeCTO (U3UKU B COBPEMEHHOMN
HAyYHOW KapTUHE MHpA, 3HAUCHUE OMUCATEIBHON, CHCTEMaTHU3UPYIOIIEH, 0ObSICHUTEIHHON
U MPOTHOCTHYECKON QYyHKIMHA (PU3HUECKON TeOpUHU — MEXAaHUKHU, MOJEKYIIpHONH (GUBUKH U
TEPMOJMHAMHKHU, pOJIb (QU3NYECKOW Teopud B (HOPMUPOBAHMM TPEACTABICHUI O
buznYeCcKOi KapTUHE MHUPA;

pa3ianyaTh YCJIOBHUS NPUMEHUMOCTH Mojeneill (pU3M4ecKuX Tel M MPOLEcCOB (SBICHHI):
WHEepLIHagbHas cucTeMa OTcuéra, aOCONMIOTHO TBEPAOE Telo, MaTepuaibHas TOUKa,
PaBHOYCKOPEHHOE [BM)KEHHE, CBOOOJHOE TMaJieHHe, a0CONIOTHO ympyras aedopmarms,
a0COJIIOTHO yMpyroe W aOCOJIOTHO HEYNPYroe CTOJIKHOBEHMsSI, MOJIEIH Tra3a, KUIKOCTH U
TBEPAOro (KPUCTAIIMYECKOTI0) TeNla, WIACATbHBIN Ta3, TOYEUHBIM 3apsiji, OIHOPOIHOE
AIIEKTPUYECKOE T10JIE;
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pa3nnyarh ycIoBHs (TpaHUIbI, 001aCTH) MPUMEHUMOCTH (DPU3MYECKHX 3aKOHOB, TIOHUMATh
BceoOmuit XapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh HCIIOJIB30BAHUS
YaCTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBSICHATH MEXaHHMUYECKHE IMPOLECCHl U SBJICHHUS, MCIIOJB3Ysl OCHOBHBIC
IIOJIOKEHUS U 3aKOHBl MEXaHUKHU (OTHOCHUTEIBHOCTh MEXAaHMUYECKOI'O JBMKEHH, (pOpMyIIbl
KMHEMAaTUKU PaBHOYCKOPEHHOI'O [BM)KEHUS, NpeoOpa3zoBaHus [amwiies A CKOPOCTH M
[epeMEIICHM, 3aKOHbl HBI0TOHA, IPUHIMIT OTHOCUTENBHOCTH ['anuiies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAaHEHHS UMITYJIbCa U MEXaHUYECKOH SHEPTHH, CBS3b PaOOTHI CUIIBI C
U3MEHEHHEM MEXaHUYeCKOH 3HEpruu, YCIOBMsI paBHOBECUs TBEPAOro Teia), IpU ITOM
MCII0JIb30BaTh MATEMAaTUYECKOE BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS IPUMEHUMOCTU
¢u3nueckux 3aKOHOB: MpeoOpa3zoBanuil ['amuies, BTOPOro U TpeTbhero 3akoHoB HpioTOHA,
3aKOHOB COXPaHEHUS UMITYJIbCA U MEXaHUYECKOW DHEPIMH, 3aKOHA BCEMUPHOT'O TATOTECHHUS;
AQHAIN3UPOBAaTh U OOBACHATH TEIJIOBBIE IPOLIECCHl U SIBJICHMS, HCIHOJb3YS OCHOBHbBIE
nonoxerns MKT u 3aKoHBI MOJIEKYISIpHON (DU3MKH W TEPMOAMHAMUKHU (CBS3b JaBIICHHS
UICANBHOTO Tra3a CcO CpeAHEH KHHETUYECKOW DHEPrued TEIUIOBOTO JBUKCHUS W
KOHLIEHTpaLlMEN €ro MOJIEKYJ, CBs3b TEMIIEPAaTypbl BEIECTBA CO CPEJHEH KHHETUYECKOU
DHEPrUeHd TEIUIOBOIO [JBHWKEHMSI €ro 4YacTUll, CBs3b JaBJICHHsS HACAIBHOIO ras3a cC
KOHIIEHTpAlUEe MOJIEKYJ M €ro TeMIiepaTypoH, ypaBHeHue MenpaeneeBa—KnamneiipoHna,
HEPBBI 3aKOH TEPMOAMHAMUKY, 3aKOH COXPAaHEHUs SHEPTUHU B TEIUIOBBIX IIpoLEccax), MpU
9TOM HCHOJb30BaTh MAaTEMaTHMYECKOE BBIDAKEHUE 3aKOHOB, YKa3blBaThb  YCIIOBUSA
IIPUMEHNMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

aHAJIM3UPOBATh U OOBACHATH JIEKTPUUECKUE SBJICHHS, UCIIONIb3Ys] OCHOBHBIE TOJOXKEHUS U
3aKOHBI JJIEKTPOJIMHAMUKU (3aKOH COXpaHEHHUs AJIEKTPUUYECKOro 3apsizia, 3akoH Kyiona,
MOTECHIUAIBHOCTD JJIEKTPOCTATUYECKOrO II0JIA, MPUHLUI CYIEPIO3ZULUU DIEKTPUYECKUX
I0JIEH, TIPU OTOM YyKa3blBasl yCIOBMsI IPUMEHUMOCTH 3aKkoHa KylloHa, a Taxke NpakTUYeCKu
BaXHbIE COOTHOILEHUS: 3aKOHBI OMa JUIsl yyacTKa LEenu U JJIs 3aMKHYTOM 3JIEKTpHYECKON
uenu, 3akoH /xxoyns—Jlenua, npasuna Kupxroda, 3akonsl @apajes As 2JIEKTPoIn3a);
ONHUCHIBAaTh (PU3MUYECKHE NPOLECChl U SIBJICHUS, HCIOJIb3YS BEIMYUHBI: IE€peMelleHue,
CKOpPOCTb, YCKOPEHHE, MMIIYJIbC Te€Ja W CHCTEMBI TE€J, CUJa, MOMEHT CHJIbI, JABIICHHUE,
NOTEHIMAJIbHAs SHEPrHsl, KUHETUYECKasi SHeprus, MexaHudeckas sHeprus, paboTa CHIIbI,
LEHTPOCTPEMUTEIILHOE YCKOpPEHHUE, CHJIA TKECTH, CUla YIOPYrOCTH, CWJIA TPEHUS,
MOIIIHOCTb, DHEPIHsl B3aMMOAEHCTBUs Tena ¢ 3emiél BOMU3U €€ MOBEPXHOCTH, SHEPTUs
yrnpyroil aegopmaiu NOpyKUHbBI, KOJIWYECTBO TEIIOTHI, aOCOJIOTHAs TeMIleparypa Teja,
paboTa B TepMOJMHAMUKE, BHYTPEHHSISI SJHEPTUsl UJCATbHOIO OAHOATOMHOIO rasa, pabora
UJCANBHOTO Ta3a, OTHOCUTENbHAs BIaXHOCTh Bo3ayxa, KIIJ[ maeampHOro TemmaoBoro
JIBUTATENs; 3JIEKTPUUYECKOE I0JIe, HAIPSHKEHHOCTD AJIEKTPUYECKOrO IOJs, HANPSKEHHOCTh
IIOJISI TOYEYHOTO 3apsifia WM 3apsyKEHHOIO 1Iapa B BAKYyM€ M B JUAJIEKTPUKE, MOTEHLIHAI
AJIEKTPOCTATUYECKOIO IOJIA, PA3HOCTh IOTEHLUAJIOB, JIEKTPOABMKYIIAs CUJIA, CHJIA TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, DJJIEKTpUYECKass €EMKOCTh IUIOCKOIO KOHIEHCATopa,
CONPOTHUBIIEHHE Yy4YacTKa ILENU C IOCIEAO0BATEIBHBIM W NapaJUIENbHBIM COEAMHEHUEM
PE3UCTOPOB, SHEPTUS NIEKTPUUECKOTO MOJIS KOHJAEHCATOPa;

OOBSICHATE OCOOCHHOCTH MNpPOTEKaHUs (PU3NYECKUX SBICHUNA: MEXaHMYECKOe [BU)KEHUE,
TEIUIOBOE JBM)KEHUE YaCTHUI[ BEIIECTBA, TEIJIOBOE PABHOBECHE, OPOYHOBCKOE JIBUKECHHUE,
muddy3us, UcCIapeHue, KUNEHHEe U KOHJEHCAlus, IUIABICHHE M KpUCTAJUIM3alus,
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HAIPABJICHHOCTh TEILIONEPEIayH, dJICKTPU3AIUs TeJ, SKBUIIOTCHINAIBHOCTh TOBEPXHOCTH
3apsHKCHHOTO TIPOBOJIHHKA,

MPOBOAMTH HCCIICIOBAHHE 3aBHUCHMOCTH OJHOM (PU3WYCCKOW BEIMYMHBI OT JPYroMl ¢
HCII0JIb30BaHUEM IPSIMBIX H3MEPEHUH, IIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, PUKCHPOBATH
pe3yNbTaThl MOTYYCHHONW 3aBUCUMOCTU (PU3NYECKUX BEIMYUH B BUAC TPAPUKOB C YIETOM
a0COTIOTHBIX MOTPEITHOCTEN N3MEPEHHH, AeTIaTh BBIBOABI IO PE3YJIbTaTaM UCCIIEIOBAHNUS;
MPOBOAWTh KOCBEHHBIC HW3MEpPEHUS (PU3NYCCKUX BEIUYMH, TPU ITOM BBIOUPATH
ONTUMAJIGHBIA METOJ U3MEPEHUS, OIIECHUBATh A0COTIOTHBIC U OTHOCUTEIBHBIE MTOTPEIIHOCTH
HPSIMBIX ¥ KOCBEHHBIX U3MEPCHHIA,

MPOBOAMTH OMBITHI MO MPOBEPKE NPEUIOKCHHONW THUIIOTE3bI: IIAHHUPOBATH KCIICPUMEHT,
coOupaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH IOJY4YCHHBIC PE3YyJIbTAaThl U
JIeNIaTh BBIBOJI O CTATyCEe MPEAJIOKEHHON TUTIOTE3I;

coOuroaTh TpaBwia O€30MacHOrO Tpyla IPU TMPOBEICHHHM WCCICIOBAaHHA B paMKax
y4eOHOr0 JKCIIEPUMEHTA, TNPAKTHKyMa W Yy4eOHO-UCCIEAOBATEIBCKOH H MPOSKTHOM
NESATCIIBHOCTH C  HCIIOJIb30BAHHEM H3MEPHUTEIIBHBIX  YCTPOWCTB H  JIAOOPaTOPHOTO
000pyI0BaHus;

pemath pacu€THHIC 3a7a91 C SIBHO 3a/JIaHHON U HESBHO 33JJaHHOW (PH3UYECKON MOJCIBIO: Ha
OCHOBAaHMHU aHaJM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (U3UYECKON MOIETH, OTBEYArolleiH
TpeOOBaHUSAM 3aJlaud, MPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W IOCTYJAThI
(GUBHYECKUX TEOPUH TPH HCIOIH30BAHUM MATEMATHYECKUX METOJIOB PEIICHHUs 3ajad,
MPOBOAMTH PAacYEThl Ha OCHOBAHHMHM HMMCIOIIMXCS JTaHHBIX, aHAIM3HPOBATh PE3yIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM TMOJIYYeHHBIX Pe3yIbTaTOB;

pemaTh KavyeCTBEHHBIC 3a7aud, TPeOyrolne MPUMEHEHHS 3HAHWH W3 Pa3HBIX pa3JeioB
Kypca GU3MKH, a TaKKe MHTETPALMY 3HAHUHN U3 APYTUX MPEAMETOB €CTeCTBEHHO-HAYYHOTO
[IUKJIA: BBICTPAUBATh JIOTUYECKYIO IETIOYKY PACCYXJACHUN C OMOPOil Ha U3yUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UYECKHE SIBIICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHHS OCHOBHBIX MPUHIUIIOB pPabOThI
WU3MEPUTEIIBHBIX TPHOOPOB, TEXHUYECKUX YCTPOHUCTB U TEXHOJIOTUUYECKUX MTPOIIECCOB;
MPUBOJIUTH TPUMEPHI BKJIaJa POCCHHCKUX M 33apyOSKHBIX YUEHBIX-(DH3UKOB B pPa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH H TEXHOJIOTHIA,
AHAIM3UPOBATh M OLEHUBAThH TOCIEACTBHS OBITOBOM M MPOW3BOJACTBEHHOHN JEATEIHLHOCTH
YeIIOBEKa, CBSI3aHHOW C (U3WYECKHMH TIPOIECCAMU, C TIO3HMIMHA  JKOJOTHYCCKOM
0€30MacHOCTH, MPEACTABIECHUN O PallMOHATLHOM MPUPOJIOTIONH30BAHIH, a TAKIKE PA3yMHOM
UCTIONIB30BAaHUU  JOCTI)KCHUNM HAayKd W TEXHOJIOTWH JUIsl JajdbHEWIero pa3BUTHUS
YeJI0BEYECKOr0 OOIIECTBA;

MPUMEHSTh Pa3MYHbIe CIOCOOBI paboThl ¢ MH(pOpManmel (GU3NIECKOro ComepKaHus C
UCIIOJIb30BAaHNEM COBPEMEHHBIX HMH(OPMAITMOHHBIX TEXHOJIOTHMA, TIPH 3TOM HCIIOJIb30BaTh
COBpEMEHHbIC MH(POPMAITMOHHBIC TEXHOJIOTHH IS TTOWCKA, TIepepabOTKH U MPEAbSIBICHUS
yueOHOM M Hay4yHO-TIOMYISpHOW HWHGOPMALUU, CTPYKTYPUPOBAaHUS U WHTEPHpPETAIIUU
uH(pOpMaIlUK, TOTYYCHHOH W3 pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH aHaJIU3UPOBATH
MOJTyJ4aeMyi0 MH(POPMAITUIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE WUMEIOIIMXCS
3HAHWU, TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHHUKA HH(DOPMAIINH;

NPOSBIIATH  OPraHW3AIMOHHBIE W TIO3HABATENbHBIC  YMEHHS  CaMOCTOSTEIBHOTO
NpHOOpEeTEeHUs] HOBBIX 3HAHWH B TMPOILECCE BBIMOJHEHUS TPOEKTHBIX H  y4eOHO-
HCCIIEIOBATENLCKUX PadoT;
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paboTaTh B TPYIIE C MCIIOTHCHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBATh PaboTy
TPYNIbL, PAHOHATBHO pACIpPEAesATh JEATCIBHOCTh B HECTaHJAPTHBIX CUTYaIUSAX,
QJICKBaTHO  OICHMBATh BKJIAQJ KAXKIOIO M3 YYaCTHUKOB TPYIIBI B  pEIICHHUE
paccMaTpuBaeMoi poOIIeMBl,

NPOSIBJIATh MOTHBAIIMIO K OyayIied nmpohecCHOHALHOW IS TEILHOCTH IO CIIEIHATLHOCTSIM
(UBUKO-TEXHUYECKOTO MPOUIIS.

K xonmy oOyuenust B 11 Knacce npeIMETHbIE pe3ylbTaThl Ha YriyOJIEHHOM YPOBHE JTOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

NOHUMATh POJb (PU3UKH B SKOHOMHUYECKOH, TEXHOJIIOTUYECKOH, COLMAIBHOW M 3THYECKOM
cdepax IesATeIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3MKHU B COBPEMEHHOM HayyHOM KapTUHE
MUDA, POJIb ACTPOHOMMHU B NMPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA U JAJIbHEHIIEM Hay4HO-
TEXHUUYECKOM pPa3BUTHH, 3HAUEHUE OINUCATEIbHOMN, CUCTEMaTU3UPYIOLEel, OObsICHUTEIbHON
U TPOTHOCTUYECKON (QYHKUIMU (U3NYIECKOH TEOpUU — DICKTPOJAWHAMHKH, CHEIHATIHHON
TEOPUH OTHOCUTEIBHOCTH, KBAHTOBON (PU3UKH, POJIb (PU3NUECKONH TeOpuH B (OPMHUPOBAHUU
npejcTaBieHuit 0 Gu3nyeckoi KapTHHE MUpa, MECTO (PU3UYECKOM KapTUHBI MHUpa B 00LIEM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUHN O IPUPOJIE;

pasinyarh YCJIOBHUS NMPUMEHUMOCTH Mojesiel (PU3MUecKuX Tea U IMPOLECCOB (sSBICHUM):
OJTHOPOJTHOE DJIEKTPHUYECKOE W OJHOPOJHOE MArHMTHOE MOJIsl, TAPMOHHYECKHE KoJieOaHus,
MaTEMAaTUYECKUH MAasATHUK, UACAIBHBIA IPYKUHHBIA MasTHUK, TaPMOHUYECKUE BOJIHBI,
ueanbHbIi KoneOaTenabHbIl KOHTYpP, TOHKas JIMH3a, MOJAEJEeH aToMa, aTOMHOro siipa W
KBAHTOBOM MOJICITH CBETA;

pasnuyath ycloBHs (TpaHUIbI, 001aCTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMMATh
BceoOUMil xapakrtep (yHIaMEHTalIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh HCIOJIb30BAHUS
YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBICHATH SJIEKTPOMAarHUTHBIE TPOLECCHl M SIBIEHMS, HCIOJIb3Ys
OCHOBHBIE IIOJIOKEHUS MW  3aKOHbl JJEKTPOJAMHAMMKMA M  CIIEHUAIBHOW  TEOpUU
OTHOCHUTEJIBHOCTU (3aKOH COXPaHEHHs »JJIEKTPUYECKOro 3apsia, cuia Awmmepa, cuia
JlopeHnia, 3akOH JJEKTPOMAarHUTHOM MHAyKUuM, mpaBwio JleHna, cBsa3p  OJIC
CaMOMHAYKIMU B DJIEMEHTE JJIEKTPUYECKOW LENMH CO CKOPOCTHKO M3MEHEHHs CHIIBI TOKA,
MOCTYJIAaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHUHIITENHHA);

AQHAIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOIECCHl U SIBIEHUS, UCIHOJIb3YS MOJOKEHUS
KBaHTOBON ¢u3uku (ypaBHeHue OiHIITENHHA it (oTodddexra, mnepBblii U BTOpOU
noctynatel bopa, mpuHIUMI cooTHOIIeHUsT HeompenenéHHocTer ['elizenOepra, 3aKOHbI
COXpaHEHHUs 3apsAJ0BOIO M MAacCOBOI'O 4YMCENI M DHEPrUU B SIEPHBIX PEAKUUAX, 3aKOH
PaIMOAaKTUBHOTO pacmaja);

OINHUCHIBATh (PU3MUECKUE MPOLECChl U SIBICHMS, HCIIOJB3Ysl BEIMYUHBI: HAMPSHKEHHOCTD
3JIEKTPUYECKOTO MOJA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO IOJISI, PAa3HOCTh ITOTEHIUAJIOB,
AIIEKTPOJBMIKYILAs CUJIA, MHAYKIMS MarHUTHOTO IOJIs, MarHUTHBIM TOTOK, cujia AMmepa,
WHYKTUBHOCTb, JJICKTPOJABMIKYIIAS CUJIa CAMOMHAYKIMH, JHEPrUs MAarHUTHOIO IO
IIPOBOJIHAKA C TOKOM, PEJIATUBUCTCKHM HWMITYJIBC, IIOJIHAsE DHEPTHs, DHEPTUs ITOKOS
CBOOOJTHON YaCTHUIIbl, SHEPTHsS U UMIYJIbC (POTOHA, MACCOBOE YMUCIIO U 3aps]l A1pa, SHEPIHs
CBSI3U S1pa;

OO0BSCHATE OCOOEHHOCTHU MPOTEKaHUsI (PU3NUECKUX SIBJICHUI: 3JIEKTPOMAarHUTHAs WHAYKIUS,
CaMOMHIYKIIMS, PE30HAHC, WHTephepeHIMst BOJH, AUDpaKius, JUCIepcus, MOJIHOe
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BHYTpEHHEEe oOTpakeHue, Qorornexkrpudeckuii spdexr (pororddexr), anpda- u Oera-
pacmajbl saep, raMMa-u3iydeHue sijaep, pusndeckue NPUHIUIBI CIIEKTPaIbHOTO aHaIHu3a U
paboThI J1azepa;

ONpeeNATh HaNpaBlieHWEe WHIYKIMH MarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHJIbI
Awmriepa u cuinbl JlopeHna;

CTPOUTH U300paKeHUE, CO3AaBaeMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH30M, U PACCUUTHIBATH
€ro XapaKTEePHUCTUKH,

MPUMEHSTh OCHOBOIIOJIATAl0IIMe aCTPOHOMUYECKUE TIOHATHUS, TEOPUH U 3aKOHBI JIJIsl aHATTN3a
1 00bsICHEeHUsI (PU3NIECKHUX MPOIIECCOB, MPOUCXOISIINX B 3BE3IaX, B 3BE3THBIX CUCTEMAX, B
MEXTaTakTH4YeCKON cpe/ie; ABHKEeHUs HeOECHBIX Tell, IBOJIOLNHU 3BE371 U BeeneHHoi;
MIPOBOMTH MCCIICIOBAHUE 3aBUCUMOCTEH (PU3NICCKUX BEIMYNH C HCIIOIH30BAHUEM MPSMBIX
U3MEPEHUI, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCUPOBATh PE3yIbTaThl MOTYUCHHOM
3aBUCUMOCTH ()M3MYECKUX BEIMYMH B BUAEC TpapuKkoB C Y4ETOM aOCOITIOTHBIX
MOTPEITHOCTEH U3MEPEHHUH, JIeJIaTh BBIBOJIBI IT0 PE3YJIbTaTaM UCCIICIOBAHHS,

MPOBOAWTh KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BEIMYMH, TMPU DITOM BBIOUPATH
ONTHUMAJILHBIA METOJI H3MEPEHUS, OIICHUBATh A0COFOTHBIC U OTHOCUTEIBHBIC MTOTPEIIIHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPCHHIA,

MIPOBOJMTH OTBITHI MO MPOBEPKE MPEUIOKCHHON THUIIOTE3bl: ITUIAHUPOBATH JKCIICPUMEHT,
coOuparh ASKCIEPUMCHTAIBHYIO YCTAaHOBKY, AaHAJIM3WPOBATH TOJYYCHHBIC PE3YJIbTATHl U
JIeNIaTh BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3bI;

OTHMCHIBATh METOJIBI IOJyUYCHUSI HAYIHBIX ACTPOHOMHUYECKIX 3HAHU;

coOirofath mpaBwia O€30MacHOrO TpyAa MPU TPOBEIACHUHM HCCICIOBAaHUN B paMKax
yueOHOr0 DJKCIIEPUMEHTa, NPAKTHKyMa U Y4eOHO-UCCIIEOBATEIbCKONM U MPOEKTHOM
NESTENIbHOCTH C  HCIOJIb30BAaHMEM M3MEpPUTENBHBIX YCTPOHCTB U  1a00paTOpHOTO
000pyI0BaHNS;

peliaTh pacuéTHBIC 331aUM C SIBHO 33/IaHHOM U HESIBHO 3aJjaHHON (PU3MYEeCKON MOJAENBIO: Ha
OCHOBaHWU aHAJIM3a YCJIOBUSI BbIOMpATh (HU3UYECKHUE MOJIETH, OTBEUAIOIINE TPEOOBAHUSIM
3a/1a49¥, MPUMEHSATEH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIATHI (PU3UIESCKHX TCOPUI
IPU HCIOIH30BAaHUH MATEMAaTUYECKUX METOJOB pEIIeHHs 3ajad, MPOBOAUTH PacyEThl Ha
OCHOBaHUHU HMMEIOIIUXCS JaHHBIX, aHAIM3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH METOMIBI
peNIeHHs ¢ y4ETOM MOJTyIEeHHBIX PE3yIbTaTOB;

peliaTh KaueCTBEHHBIC 3a/Jauyu, TpeOyrolne MPUMEHEHHUS 3HAHWW W3 pPa3HBIX pa3/ieioB
Kypca (GU3HKH, a TAK)Ke MHTETPAIMA 3HAHUH W3 JAPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA: BEICTPANUBATh JIOTHYECKYIO IETIOYKY PACCYKICHUH ¢ ONOPOi HAa M3ydeHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (pU3MUecKue sBICHUS;

UCIIOJIb30BaTh TEOPETUUYCCKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX IPUHITUIIOB PaOOTHI
HU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOJUTH TPUMEPHI BKJIaJa POCCHUHCKUX MU 3apyOEKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HAyKH, B 00BICHEHUE TPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHUH;
AQHAIM3UPOBATh M OLIEHUBATh MOCIEACTBHS OBITOBOM M MPOM3BOACTBEHHOHN AEATEIHLHOCTH
YeNOBeKa, CBS3aHHOW ¢ (U3MYECKUMHU TMPOIECcCaMu, C TO3MIUNA  IKOJIOTUYECKOU
0€30MacHOCTH, MPEACTABICHUN O PallMOHATILHOM MPUPOIONIOIb30BAHUH, a TAK)KE PA3yMHOM
WCMOJBb30BAHUM JOCTUKEHUM HAYKM W TEXHOJIOTMWA ISl  JAJbHEWIEero pa3BUTHS
YEJI0BEYECKOro OOIIECTBa;
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MPUMEHSTHh Pa3lUYHbIE CIOCOOBI paboThl ¢ WH(pOpManmel (GpU3MIECKOro COAepIKaHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHA, TIPH 3TOM HCIOJIb30BaTh
COBpEeMEHHbIE MH(POPMAIIMOHHbIE TEXHOJIOTUU ISl TIOMCKA, epepabOTKU U MPEeAbABICHUS
yueOHOM M HaydyHO-TIONMYJSPHOH HWHGOPMALUK, CTPYKTYPUPOBAaHUS W HWHTEPIPETALHU
uH(pOpMaIlMK, TOTYYCHHOH W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYCCKH aHAJIU3UPOBATH
NoJy4aeMyro MH(OpMAIMIo M OICHHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS
3HAHUU, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA UH(OPMALIUY;

NpOSIBISATh,  OpPraHM3allMOHHBIE W TO3HABATEJIbHBIE  YMEHHUS  CAMOCTOSITEIBHOTO
NpUOOpeTEeHUs HOBBIX 3HAaHUN B TMpoOLIECCE BBIMOJHEHUS MPOEKTHBIX M y4eOHO-
HCCJIEIOBATENLCKUX PadoT;

paboTaTh B IpyIIe ¢ UCIOIHEHUEM PA3IUYHBIX COIMAIBHBIX POJIeH, INIaHUPOBATh PaboTy
TPYNNbl, pPAalMOHATBHO paclpeAesiTh JeATENIbHOCTh B HECTAaHAAPTHBIX CHUTYaIUsX,
aJIcKBaTHO OIICHWBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBI B  PEHICHUE
paccMarpuBaeMoi poOJIEMBI;

MPOSIBIISATHE MOTUBAIUIO K Oyaymiel mpodeccHoHATBHON NeATEIIbHOCTH TI0 CIICIIHATBLHOCTSIM
(UBUKO-TEXHUYECKOTO MPOPUIIS.
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Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
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3.1
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OBBIE MAIlIMHbI

3.2

15 1

20 1

https://m.edsoo.ru/7f41bf72
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ArperarHble
COCTOSIHUS BEILIECTBA.
da30BbIE NEPEXOJIBI

3.3

14 1

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

Hroro no pazneny

49

Pasnea 4. JIEKTPOJJMHAMUKA

4.1 DNEKTPUUECKOE MOJIE 24 1 https://m.edsoo.ru/7f41bf72
42 [TocTrosaHHBII } 24 1 https://m.edsoo.ru/7f41bf72
AJIEKTPUUYECKUI TOK
43 Toxu B pa3nu4HbIX 6 https://m.edsoo.ru/7f41bf72
cpenax
Hroro mo pazaeny 54

Paznen 5. PU3HUYECKHWIN MPAKTUKYM

51 OU3NYECKHI 16 16 https://m.edsoo.ru/7f41bf72
MPAKTUKYM
Hroro mo pazneny 16
PesepBHOE BpeMs 10 https://m.edsoo.ru/7f41bf72
OBHIEE KOJIMYECTBO 170 8 16 https://m.edsoo.ru/7f41bf72

YACOB I10 ITPOTPAMME




11 KUIACC

KonunyecTBo yacoB DJIEKTPOHHBIE
HanmeHnoBanme
Ne Konrpoan-  Jlagopa- (uudpposbie)
n/m  PAVICIOBMTEM Bcero  Hble TOPHBIE o0pa3oBaTe/ibHbIE
NPOrpamMmbl p
padoThI padoThI pecypchl
Pazgea 1. JIEKTPOJAMHAMUKA
1.1 MarsuTHOE 1oJie 14 https://m.edsoo.ru/7f41c97c
1.2 DICKTPOMATHHTHAS 13 1 https://m.edsoo.ru/7f41c97c
WHIYKLUSA
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexaumueckue 10 https://m.edsoo.ru/7f41c97c
KoJIeOaHus
2.2 DICKTPOMATHHTHEIE 15 https://m.edsoo.ru/7f41c97c
KoJIeOaHus
MexaHn4eckue u
2.3 AIIEKTPOMArHUTHBIC 10 1 https://m.edsoo.ru/7f41c97c
BOJIHBI
2.4 Onrtuka 25 1 https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 Ocuoser CTO

5

Pa3znea 4. KBAHTOBAS ®U3UKA

1

https://m.edsoo.ru/7f41c97c

41  Kopmyckymipro- 15 https://m.edsoo.ru/7f41c97¢
BOJIHOBOH Jyain3m
4.2 dusuka atoma 5 https://m.edsoo.ru/7f41c97c
®du3uKa aTOMHOTO fAIpa
4.3 M 2JIEMEHTapHBIX 5 https://m.edsoo.ru/7f41c97c
YJACTHII
Wroro mo pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1
U acTpoU3UKU

DneMeHThl aCTPOHOMUU

12

https://m.edsoo.ru/7f41c97c

Paznea 6. PU3HUYECKHWI MPAKTUKYM

6.1 DusHeCKHi 16 16 https://m.edsoo.ru/7f41c97c
MPAKTHKYM
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u
00001IeHne Kypca https://m.edsoo.ru/7f41c97
7.1 15
¢uzuku 10 — 11 c
KJIaCCOB
PesepBHOeE Bpems 10
OBUIEE KOJIMYECTBO 170 4 16

YACOB I10 ITPOTPAMME




