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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM o0O0Opa3oBareinbHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (denepanbHON pabodeit mporpaMmbl BocnuTaHus W Konuenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUIX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTrPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLEen
cTpaTeru OOYy4YE€HHUs, BOCIUTAHHUS U Pa3BUTUA, OOYYAIOUIUXCSA CpECTBaAMU
yuebHoro npeamera «duznka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/1la4yu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAMMBI JJid NPOAOKEHUS 0O0pa3oBaHMs B
OopraHu3anusx NnpodecCUOHaTBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOWM I pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHsS Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

coJiepKaHue yueOHOoro npeamMera « Ou3ukay» Mo rojgaM o0y4eHusl.

[Iporpamma 1o ¢uU3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIb30BaHA YUUTEIAMU (DU3UKHU TSl COCTABIICHUS CBOUX pabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTAaBISICT BO3MOXKHOCTH JJISI pealii3allid Pa3JIMUYHBIX METOJUYECKUX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KauecTBe y4eOHOIo IMPeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadmeir u actpoHommen. Vcmonap30BaHWME W aKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(Gu3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHME ECTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00IIero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTPUBAaTh KaK IPHUHIMIIBI €r0 MOCTPOEHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qu3MKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HayKH, OCMBICICHHUE CBS3M Pa3BUTHSA
¢u3ukn ¢ pa3BuTHEM OOLIECTBa, a TaKke C  MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoen npuknaonon nanpasiennocmu. Kypc usnku yriry0iaEHHOTO ypOBHS
IIPEAINOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xkonocuzayuu peanusyercss MNOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX JKOJOTHYECKHMM Mpo0JeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30M1acCHOCTH.

OcBoeHue coJiep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
MPUHIIAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHILIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENIFHOTO YKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrioyOnéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOIIETO (PPOHTAIBHBIE YUYCHUYECKHE ONBITHI TMPU HM3YYCHUH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuud (PU3NYECKOrO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 6o B kKoHie 10 u 11 kiacco, 100 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mon paboramu
MPaKTUKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE MCCIIEeIOBaHKE, KOTOPOE MPOBOJIUTCA
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usuke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa NpPEICTaBlIEHAa €IWHBIM IepeyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYECKUX PAOOT OCYIIECTBIISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAaHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMHU IIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEN (DM3MYECKUX BEJIMYUH U TOCTAHOBKY
OTTBITOB TIO TMPOBEPKE MPEITIOKCHHBIX THITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOW (PU3UYECKOU MOJEIbIO, TTO3BOJISIONINE MPUMEHSIThH
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HbIX pa3ienioB. [[s KkayecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHusi Ha OOBSICHEHHE/NMpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyromre BhIOOpa
(bu3nYeCcKo MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUeHHIO yueOHOTO Tpoliecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEJTHET0 OOIIEro 00pa30BaHMs JOJDKEH U3Yy4YaThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOKHO OBITh HEOOXOJIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAlMOHHOE 000pYI0BaHHE.

JlemMoHCcTpaMoHHOE  000pyZoBaHHe (POpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEeYMBACT ITOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalud s
WCCJICMOBAHMSI  M3Y4YaeMbIX  SIBIEHWW ©  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHUM.

JlaGopatopHoe 0O0OpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeuMBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYyX oOOydamomuxcs. TemaTHueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHEe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJIICHUSM;

(GbopMHpOBaHWE HAYYHOIO MHUPOBO33PEHMS KaK pe3yJjbTaTa MU3yYEHHs] OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(dbopMHpOBaHUE TMPEACTABICHUA O poiau (PU3UKU [ Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlPaBJICHUU.

JlocTikeHHne 3TUX 1elield 00ecreunBaeTCsl PelICHUEM CIEAYIONNX 33434 B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3J€MEHTHI aCTPOPU3UKH;

(dbopMHpOBaHUE YMEHHUI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
(bu3nYecKuXx SBICHUI B MPUPOJAE W JUIsl NPHUHIATUS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOJEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSATEIBLHOE CO3JaHUE
bu3nueckoil MoJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCJIE 3ajad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIHSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M IPOBEICHUS
bu3MUEeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIuH,
ONPEAENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUHM ISl PAa3BUTHUS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusi BBIOMpaeTCs OOyYalOUUMUCA, T[UIAHUPYIOIIUMHA TIPOJOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
poOBeNEeHUs J1a0OpaTOpHBIX pPabOT M OMBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KUIACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslit MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npuposl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHuss (GU3UYECKUX BEIUYMH (QHAJIOTOBBIE M LU(POBBIC
U3MEpUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[lorpemHoct  u3MepeHuit  (HU3UYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEpPJIOE TEJO, WJealbHAas KUJKOCTh, HWJCAIbHBIA Ta3, TOYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTU. Dusnueckas
TEOpHUS.

Ponb m mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LHU(ppoBoH nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
($bU3NYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pasznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro MNPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIIMH Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI U MyTH MaTEPUATbLHOM TOUKU OT BPEMEHHU U UX
rpaduKu.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U MX TPpaPUKH.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOHMCTBA W TEXHOJOTMYECKHE TMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHapsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEepeAayu,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHoro nepexoia i N3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aABMKEHUS Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopoCcTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHS C LEJIbIO0 ONPEIEICHUS] MTHOBEHHON
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI JTabOpaTOpUN ).

W3yyenue pABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPONMOPIMOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue IBHKEHHS Tella MO OKPYKHOCTH C IOCTOSHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuojaa OOpalieHUs KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOIO NaJEHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MMUpOThl. JIBHXKeHUE
HEOECHBIX TEJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBMKymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHHs CKOJIBKEHUS WU CUJIA TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTEBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TE.

N3mepenune macc mo B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKyMm.

N3mepenre paBHOACUCTBYIONIECH CUJI IIPU ABMXKEHUHM OpycCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBHKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydeHne NBUKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbI OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuisl.
CrnoxeHne cuil, IPUIIOKEHHBIX K TBEpAOMY Telly. LleHTp TsxecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHUSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl cOXpaneHus é mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKECHHUE.

MomeHT ummynbca matepuanbHOW TOUkW. [IpeacraBieHue O cCoXpaHEeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cunsl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTALIMOHHOM T0JIE€ OAHOPOJIHOIO Iapa (BHyTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3meHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpamieHUs] KUHETUYECKOM W TOTEHLMAJIbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOHOM MaJICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepeHne nMiryiibca Teia 1o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJACUCTBHH.

M3mepeHne KHHETUYECKOM YJHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIIMAILHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CWIIBI TPEHHUS TPHU JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ompiTHOe oOocHOBanme. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS 4YacTWI] BellecTBa. Monenn CTpoeHHs rasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana tremneparyp KenbBuna). 3akon Jlanbrona. M3omporecchl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13p a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHHYeCKHe YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpUcTauIn4ecKuX pemeToK.

HabGnronenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

N3yyeHue H30TEpMUYECKOro Mporecca (PEeKOMEHJOBAHO MCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3y4yeHnue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoswvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW JJIs
TEPMOAMHAMMYECKON CUCTEMBI. BHENIHNE 1 BHYTpeHHHE napaMmeTpsl. [lapamerpsr
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYMH, ONHCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoOM3BOJIbBHAS — peflaKcalys
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHEe MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTpEHHEW SHEPTruyd OJHOATOMHOTO UJEAIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DSHEPrum
TEPMOJMHAMHYECKON  cuUcTeMbl 0Oe3  coBepuieHuss pabotel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maliepa. YaenbHas TEIUIOTa CTrOpaHus
ToruBa. Pacu€r kommuecTBa TemIOTHl mpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

IlepBbiii  3ak0H TepMOAMHAMUKU. BHyTpenHsist dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak  Mepbl W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IPOXOJUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

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

[TpuHummer gectBus TeruioBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJI. [uki Kapno.

DKOJIOTMUECKHE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE ITPOILIECChI: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpaTOpPHBIM JBUTATENM, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3ALUSA «TEIUIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOT0 TOTUIMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

W3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBbHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii sxcnepumenm, navopamopnuvie padomul, npaKmMuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJI0Ta MapooOpa3oBaHus.

HacelllieHHbIE ¥ HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIICHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W KpucTtam3anus. YJelbHas TEIioTa IUIaBJICHUS.
CyOnumarnmusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenre. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHUM YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0OaxX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. J[apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO YKUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

M3ydeHne CBONCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa HoBepXHOCTHOIO HATSKEHHUSL.

N3mepenue moayns FOnra.

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

Pa3znen 4. JDiaekTpoauHaMuKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanys Tel U €€ NpOsIBICHMS. OJIEKTpUYECKUi 3apsa. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUS DIJICKTPUUYECKOIO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éHHocTh  anekTpuueckoro  mosisa.  [IpoOnbiid  3apsa.  Jluauu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO IONsA. Pa3HOCTH NMOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprusa 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuMaN 3MeKTpOCTaTUYECKOrO NOoJIsA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAJIIOB ISl DJIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. Ilome paBHOMEpHO 3apspkeHHOM cdepwl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B JIIEKTPOCTATUYECKOM oJe. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BEUIECTBA.



Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA dIEKTPOMETPA.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKCHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO M JIEUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJICHCATOpa.

3apsaKa U pa3pska KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
M3JIy4YEHUS CBETONOA.

N3ydeHne npoTekaHusi TOKa B MU, COAEPKAIIECH KOHICHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanre paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKull mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKa. MCTOYHMKH
toka. Hanpsikenue U u DJ1C £ .

3akoH OMa i1 ydacTKa [EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enbHOE CONMPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux nenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepeHure cuiibl TOKa U HaIMPSKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKA OT HANpPSKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VBenuueHue npejena u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC raabBaHMUECKOro 3J€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCTH COINPOTUBICHUS METAUIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U pUMeCHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBEIE TPHUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl apajnes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpPOWCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBIIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTE BJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO31yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD JUO/A.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

HaGmronenue amextpoiusa.

N3mepeHnne 3apsaa OHOBAIEHTHOTO HOHA.

HccenmenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaAKTUKYM.

CnocoObl n3MepeHus (pU3NYeCKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHMEe  KOCBEHHBIX M3MEPEHHUM, MCCIEAOBAHUM  3aBUCUMOCTEM
bu3MUecKuX BETUYHMH, NPOBEpPKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBISIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHOZ20
no3HanuA: SBICHUE, HAay4YHbId (DAaKT, rumoresa, (u3MvecKas BeIUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKarollel cpensbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4eHHE HaHOMATEepHAJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMK), UCTIOJIb30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET WU ApPYyrue), ABUTATEIh BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIULMOHEP, TEXHOJIOTUH
MOJIyYE€HUS COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMIIbI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TajIbBAaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Macnummnoe noJe.

B3auMopnencTBrue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amriepa, e€ HarpaBJIEHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MarunuTtHoe none B BemecTse. @eppOMArHETHKY, ITapa- U JUAMAarHETHKHY.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMil MarHUTHOM MHAYKIUU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEHMS yYKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHLIMT NENUCTBUSA IIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHKOB.

HccnenoBanue 1eHCTBHS NOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SBneHue DNEKTPOMAarHUTHOW MWHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
uaaykiuu. OJIC wuHAyKUMU. 3aKOH 3JIEKTPOMArHUTHOW WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B ILIENH MOCTOSSHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHHUYeCcKHe YCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alUTa OT AJIEKTPU3ALNU TeJl PU JABMXKEHUH B MAarHUTHOM TMOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

UccnenoBanne 3aBucumoct IOJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienu 2JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUs MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanui. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. [lepuom Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux Kojebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCcTBa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJieOaHU Ipy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxarmux KoiaeOaHuii U 3aBUCUMOCTH Teproa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWi Tpy3a Ha MacCUBHOM TPYXKHUHE C IEIbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOMINX KOJIeOaHuH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnsle Konedanus.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUTMTYJOM CHIIbI TOKA B KOJIe0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxarounme 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusI.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyIlKa
VWHIYKTUBHOCTH B LIE€NM CHHYCOMJAIBHOIO IMEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiii  Tpancopmatop. IlpomsBoactBo, mnepegaya U moTpeOiIeHUE
AIEKTPUYECKON IHEPTUU.

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

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIICKTPUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpONepeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAbHbIE KOJICOaHUS.

Pe3ucrop, kaTylmka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pesonanc mnpum mnocienoBaTeNIbHOM COENMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 NMPUHIIMI ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, nPAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOTO TOKa 4epe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmtoienue 3meKTpoOMarHiTHOTO PE30HAHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHenus. llomepeunsie u
MPOJIOJIbHBIE BOJNHBL. [lepuos, CKOpOCTh pachpoCTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYCCKHUX BOJH: OTpPaXCHHE, MPEIOMJICHUE, WHTEPHEpPEHIUSI |
nupakiys.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HEHHE OKPYXKAIOLIEeH cpebl.

DNIEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBHSI U3ITyUEHHUS IJICKTPOMATrHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3MU U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIECH Cpe/Ibl.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIBTPa3BYKOBas JUATHOCTHKA B TEXHUKE M MCIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmoenue oTpaskeHus M MPEIOMIICHHS] MEXaHUUECKUX BOJIH.

Hab6mronenue naTepdepeHnnn n qudpakiuy MEXaHHYECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMeHEHHUE.

HabGnrogeHue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOWCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaKEHUE,
IpeoMIICHUE, MOJSIpU3alus, AMPPaKIHs, UHTEpPEepeHIus.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKxmuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4yeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTehb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOILICHUE [UJIMH BOJH IPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPAKECHMUS.

ColOuparomie u pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKoil JUH3BI OT €€ TeOMETPUH M OTHOCHTEIBHOTO
MOKA3aTess MPEeTOMIICHUS.

®opMmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xoa Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

OnTuyeckue nmpubopsl. Paspemaromas cnocoOHOCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBust HaOMONEHUS MaKCUMyMOB W MHHMMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiracCMYeCKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YclIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

ITonsapuszauus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: OYKH, JYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKITNOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pereéTKy.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenne PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepYEepeHIInN 1 OJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepeHnune I1rHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIydeHUs] CBETOAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  OPUMEHMMOCTM  KJIacCMYeckorm  MmexaHuku.  [locTynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHa.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAIIECHUE JJIHBI.

DHeprus U UMNYJIbC PENITUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUed U UMITYJILCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHust Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanuina» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawolryto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoira. Jlnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUu JABWXKYylIelcsa dactuubl. KopmycKymispHo-
BOJTHOBOU Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHH4eckre yYCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTtosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKmMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaaoi [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIBI TOKA YE€pPE3 CBETOJIMO OT HAIPSKECHHUS.

Tema 2. @usuka amoma.

OnbITEl MO UCCIEIOBAHHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPHU MEPEXOAE aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOH.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HabGnrogenue TMHeHYaToro CuexTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mogens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aunbda-pacnaja. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3nydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BiusHUE paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3nydyeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
yOpPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AIEPHON DHEPIETUKH.

Mertonasl perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangaptHoit Mmoaenu. KBapk-ritooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHpapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHAs ToMOorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npakmukym.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHus 0eTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHLA U 3BE3.

3BE3/bI, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYTpeHHEE CTpocHuE
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbel. UEpHBIE ABIPHI B sSapax
raJaKTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PennkToBO€ U3IIyYeHuUeE.

Macumrabnas crpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGA HEBOOPYXKEHHBIM TJA30M C MCHOJIb30BaHHEM
KOMITBIOTEPHBIX TPUIIOKEHHUM JJIsT OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CEBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3n4ecKuil MPAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYMH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MYeCKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCICPHUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEHHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3NIECKON TEOprU B POPMUPOBAHUU MPEACTABICHUM
0 (pusmuecKkol KapTUHE MHUpPaA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie ROHAMUA,CEAZAHHBIE C UYUEHUEM MEMOO06 HAYUHO20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DaKT, rumnoresa, (pU3MUECcKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOUST TPEYTrOJBHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u o0béma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKMBOW MpUpone, KoseOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JHMArHOCTUKAa B MEIWLIMHE, OINTHYECKHE SBIECHUS B KUBOU
pUpoJe.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUITMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTaTENb SIKOOH, reHepaTtop MEepeMEHHOTo TOKA, MHAYKIMOHHAs Ieyb,
JMHUM 3JIEKTpONepeay, 3J1€KTPOJIBUraTelb, pajap, paluonpHuEMHHUK, TEJIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
NPUEMHHKH, SJIEPHAs DJHEPTETHUKA U IKOJIOTUUECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mnpeamera «Dusukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakIaHCKOTOBOCIIUTAHMSA:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloIIerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTb B CaMOYIpaBlieHMM B  00pa3oBaTebHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMM  HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOTOBOCIIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBECHHOTOBOCIIMTAHMS:

e c(opMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CHOCOOHOCTH OLICHMBATh CUTYAIMI0O U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIIETO.

3CTETUYECKOTOBOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOIrOBOCIIMTAHUSA:

e HWHTEpEC K pa3nu4HbIM chepaM MpoeCcCHOHAIBHON ACATEIHHOCTH, B TOM

YHUCJI€ CBSI3aHHBIM C (QU3UKOM M TEXHUKOH, YMEHHE COBEpIIATh



OCO3HaHHBIN BBIOOp Oyayiiel nmpodeccuu U peaarn30BbIBATb COOCTBEHHbBIE
’KM3HCHHBIC TIIaHEI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHUIO W CaMOOOpa30BaHUIO B
o6yacTi (pU3NKHM HA TPOTHIKEHUU BCEH KU3HHU.

IKOJOTHYECCKOTOBOCIIMTAHUA

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPOOIIeM;

IUIAHUPOBAHUE U OCYUIECTBIICHUE JICHCTBHIM B OKpYXKaloIleW cpene Ha
OCHOBE 3HaHUS 11eJIel YCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIPHOCTH JKOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKeE.

HEHHOCTUHAYYHOTI'OIIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAHUE IIEHHOCTHM HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
M3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 U HCCIET0BATEIBCKYIO
JEATEeIIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS
Bba3zoBblestornueckueeicTBUA:

CaMOCTOATENbHO  (OopMyIHMpoBaTh U aKTyaJlIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEIN AEATENbHOCTH, 33/aBaTh IAPAMETPbl U KPUTEPUH HX
JNOCTH)KEHHS,

BBISIBJIAIT 3aKOHOMEPHOCTM U TPOTUBOPEUMST B PacCMATPUBAEMBIX
bu3MUeCcKuX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBHE
pe3yJIbTAaTOB LIENSM, OLIEHUBATh PUCKHU IMOCIEACTBUM IESTENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.

Ba3zoBnienccienoBareabCcKue1eCTBHA:

BJIaJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMHU MOHATUSIMUA U METOAaMU
(bu3nYeCKON HAYKH;

BJIAJETh HaBBIKAMH  y4eOHO-MCCIIEIOBATEIILCKOH | MIPOEKTHOMU
NEeATETLHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHus 3aaady  (PU3HUecKoro
CoJIepKaHusl, MPUMEHEHHUIO PA3INYHBIX METOJOB MMO3HAHUS;

BJIAQ/IETh BUAAMH JCSATEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJ€ PEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JIeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTUYECKYIO OOIacTh
KU3HEICSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHUs MH(POpMaLUU (PU3HMUECKOTO COJAEpKAHUS
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOWCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHPOpPMALUU PaA3ITHYHBIX
BUJIOB U (DOPM MPEACTABICHUS;

OLIEHUBATHJJOCTOBEPHOCTHUH(POPMAIIH;

UCIIONIb30BaTh CpeACTBa MH(POPMAILMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus uHGOpMaIMM U LEJIeBOM ayAuTOpuH, BBIOUpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3ALUH.

KoMMmyHHKaTHBHBIEYHUBeEpPCAJIbHbIeyYeOHble1eiiCTBUSA:

OCYIIECTBIATh OOIEHWE Ha YpokKax (U3UKK W BO BHE-YPOUHOU
JeSITEIbHOCTH;
pacro3HaBaTh NPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsrdarb
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM  H
WHAMBUYaJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4y€TOM OOLIMX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKI0T0 YJI€HA KOJUIEKTHBA,

OPUHUMATh €I COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTM)KEHMIO: COCTaBJIATH IUIAH
JEHCTBUM, pacpeeNaTh poJid ¢ y4€TOM MHEHUI YYaCTHUKOB, O0CYX1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOT0 yYaCTHHKAa KOMAHJIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUAEH C NO3ULUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B PA3IHYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYECTBO W BOOOpakeHue,  ObITh
WHULMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAaJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO  OCYILECTBIIATh IO3HABATENIbHYIO  JEATEIbHOCTh B
obsacth (U3UKU U AaCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOIIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTECHUH;
JaBaThOIIEHKYHOBBIMCUTYAITUSIM;

pacmMpATh paMKH  y4yeOHOTO TIpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JieJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATHIIPUOOPETEHHBIMOIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAHUIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIUOHAJIbHBINNHTEIICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HAaBBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIEMCTBUI M MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;



UCIIONB30BaTh NpUEMBI pedIeKCHH IJIsl OLEHKU CHUTyaluu, BbIOOpa
BEPHOT'O PELIEHUS;

YMETh OLIEHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATH DPEIICHHS IO HX
CHIKEHHIO;

MIPUHAMAaTh MOTHUBBI M apryMEHThl JPYTUX MpPU AHAIU3E PE3YJIbTaTOB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHAMAaTh MOTHUBBI M apryMEHThI JPYTUX MpPU AHAIM3E PE3YJIbTaTOB
JEATEIIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKH.

B mpomecce mocTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIErO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

YMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETYJIMPOBAHUS, BKIKOYAIOLIEr0 CAMOKOHTPOJb, YMEHUE NIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aalTHPOBATHCS K
AMOIIMOHAJIBHBIM WM3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTMBALIMH, BKIIFOYAIOIIEH CTPEMIICHHE K JOCTUKEHUIO LEIH
U yCIIeXy, ONITUMH3M, MHUIUATUBHOCTb, YMEHHE NEHCTBOBATH, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

AMIIATUHM, BKJIIOYAIOLWIEH CIOCOOHOCTh MOHMMAaTh 3SMOIMOHAIBHOE
COCTOSIHUE JApPYIMX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHMS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBAThH
OTHOUIEHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, MPOSBISTH HHTEPEC U
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xonmy oOyuenuss B I0 knacce npeaMeTHbIe pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMANbHON W OSTUYECKOW cdepax AeATeNbHOCTU
4yeJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAy4yHOH KapTUHE MUPAa,
3HAUEHHUE OINUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOH H
MPOTHOCTHYECKOW  (PyHKIUN  (HU3MYECKOM TEOPUHM —  MEXAHHKH,



MOJICKYJIIPHON (PU3UKU ¥ TEPMOAWMHAMHUKH, POJb (U3UYECKON TEOPHH B
(dbopMUpOBaHNY TIPEJICTABICHH O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH MOJCIeH (U3UYSCKUX Tel |
MpOLIECCOB (SIBJICHWM): WHEpIHMAIbHAs CcHCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJI0, MaTepualibHash TOYKA, PAaBHOYCKOPEHHOE IBUKEHHE,
CBOOOHOE TmMaaeHue, aOCONIOTHO ympyras aedopmarusi, abCOTIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) Tela, UIeadbHbIi ra3, TOUeUHBIN 3apsij,
OJTHOPOJHOE 3JIEKTPHUUECKOE TOJIE;

paznuyaTth ycioBHs (TpaHUIlbl, 00JIaCTHM) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, MOHMMAaTh BCEOONIMI xapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXAaHHMYECKHE TIPOLIECCHl U SIBIICHUA,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (POPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOIO
JBIOKCHUS, TpeoOpazoBaHus [amumess Jyisi CKOPOCTH M TEepeMelIeHUs,
3akOoHbl HplOTOHA, TpUHIMI OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPTUH, CBsI3b PabOTHl CUJIBI C M3MEHEHHEM MEXaHWYEeCKON 3HEpPTruw,
YCJIOBUSI paBHOBeCHUs] TBEPJAOro Tejia), MpPU HTOM HCIOJIb30BATh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMIyJibca U
MEXaHHYECKOI IHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUSI, UCIIOJIb3YS
ocHOBHbIe TmoOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMUKNA (CBA3b JABJEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW HSHEPruer TEIJIOBOTO JBWIKEHUS W KOHIIEHTPAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHUHETUYECKOMN
SHEPrUeu TEMJIOBOIO JBMXKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBLHOIO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenneneeBa—Kianeiipona, mNeEpPBbBIA 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXPAHEHMSI SHEPIUU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIOIb30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBUS
IIPUMEHUMOCTH ypaBHeHUA MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MOTEHIIUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, MPUHLHI CYNEPIO3UINN DIIEKTPUUECKHUX
MOJIEN, IPU ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a



TaK)K€ IMPAKTUYECKH Ba)KHbIE COOTHOLIEHUs: 3aKOHbI OMa JUId ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PUWYECKUE TMPOILIECCHl U SIBICHUS, HMCHOJb3YysS BEITUYUHBI:
MEPEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEII, CUIIA,
MOMEHT CHJIbI, JAaBJEHUE, T[OTEHUUAJIbHAs »JHEPrus, KHUHETUYECKAs
DHEprusi, MeXaHU4ecKas SHeprus, paboTa CHIbI, IEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CHJIA TSHDKECTH, CUJIa YIPYTOCTH, CHJIa TPEHUS, MOIIHOCT,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ MOBEPXHOCTH,
HEeprus ynpyroi jgedopmaii  MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIOTHAs TeMmIepatypa Tena, padoTa B TEPMOJUMHAMUKE, BHYTPEHHSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENIbHAsA BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMIoBOTO
JBUTATEIIS; AIEKTPUUECKOE TO0JI€, HANIPSKEHHOCTD 3JIEKTPUYECKOTO OIS,
HaAMpsHKEHHOCTh TMOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTo Iapa B
BaKyyM€ M B JHMDJIEKTPUKE, MNOTCHLIHAT 3JEKTPOCTATUYECKOrO IO,
pPa3HOCTh  MOTEHUHMAJOB, AJEKTPOJABIKYIAs Cujla, CWila  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHHE yYacTKa LENHU C MOCIEI0BAaTEIbHBIM U
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS AIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
MEXaHMYECKOE JIBUKEHHE, TEIJIOBOE JBMIKEHHE YacTHUI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXeHHUE, nuddys3us, ucrnapeHue,
KHUIEHUE U KOHJEHCAIs, TUIaBJIeHHEe U KPUCTaIU3alisl, HallPaBJI€HHOCTh
TEIJIONEepeaaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsKEHHOTO MTPOBOHUKA;

MPOBOJIUTH UCCIICOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKON BEJIMUMUHBI OT
IpYyro C  HUCIOJIb30BAaHMEM MPAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATh pE3YyJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKoB ¢ Y4ETOM
aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeNaTh BHIBOJBI 110 PE3yJIbTaTaM
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEJIUYUH, IPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOJAUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TMIOTE3bI: MJIaHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ NPEMJIOKEHHOU
TUIIOTE3BI;



co0moaTh mpaBuiia 6€30MacHOro Tpyia IpU MPOBEAECHUH HCCIeT0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa u  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBLHBIX YCTPOUCTB, U J1a0OPaTOPHOTO 000pYAOBAHMUS;

pemaTh pacy€THbIE 3aJladyd C SBHO 3aJlaHHOM M HESBHO 3aJlaHHOMN
¢usznyecKkoil MOJeIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS 0OOCHOBHIBATH
BEIOOp (U3WUECKOW MOMACIH, OTBEYAIOIICH TpeOOBaHUSAM  3a1add,
OpUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
bu3MYecKuX TEOpUH TNPHU UCHOJIL30BAHUU MAaTeMaTHUYEeCKUX METO/I0B
pelIeHus 3a1a4, IPOBOJAUTh pacu€Thl HA OCHOBAaHUHU UMEIOUINXCS TaHHBIX,
aHAIM3UPOBaTh pE3ylbTaTbl U KOPPEKTHPOBATH METONBI PEUICHUS C
Y4ETOM IMOIYUEHHBIX PE3YJIbTATOB;

pemaTth KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 Ipyrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCy>KJI€HUI ¢ OOPOI HA U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SBICHUS;

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

NPUBOANUTH MPUMEPHl BKJIAJAa POCCHUMCKUX M 3apyOekKHBbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHaJIM3UPOBaTh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NEeATEIbHOCTH 4YEJOBEKa, CBA3aHHOM C (PU3MYECKHMMH MpPOLEccCaMu, C
MO3UIINHI IKOJIOTHUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOJIOTIONIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
HAyKM M TEXHOJOTMH JUIs JaJbHEWIIero pa3BUTHUA YeJIOBEYECKOIO
00IIIEeCTBA;

NPUMEHSTh pa3uyHble crocoObl padboThl ¢ MHGOpMaLMe (PU3HMUECKOTO
COJIEp)KaHUsI C KCHOJB30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE
TEXHOJOTHM JJIi TIOMCKA, NepepadOTKU U NPEAbsBICHUA Y4eOHOH u
HAy4YHO-TIOMYJISIPHOU MH(MOPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETALINU
uHbopMaIKU, MOJTYYEHHON W3 pa3IUYHbIX HCTOYHHKOB, KPUTHUYECKH
aHaM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIUY;



POSIBIISITH OpraHU3alOHHBIE " IIO3HABATEIIbHBIE YMEHHUS
CaMOCTOATEJIBHOTO ~ NPHOOPETEHHs] HOBBIX 3HAaHUW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBATh pabOTy T'PYMIIbI, PALIMOHAJIBHO PacpeAesiTh AEITEIbHOCTD
B HECTAaHJAPTHBIX CHUTYyalHsX, AJEKBATHO OLICHUBATH BKJIAJ KaXXJOTO M3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIIATE MOTUBALUIO K Oyayiield npohecCUHOHATBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonny oOyuenuss BII knacce mpeAMETHBIE pe3yJbTaThbl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOH KapTHUHE MHpA, POJb ACTPOHOMHUHU B
NPAKTUYECKOM JIESITEIbHOCTM YEJOBE€KAa U JaJIbHEWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
bu3uky, poib (puzmyeckol Teopurn B (POPMHUPOBAHUU MPEACTABICHUN O
bu3ndecKoil KapTUHE MHUpPaA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUI O IPUPOJIE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojened (QU3MYecKux Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE MOJI, TApPMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUN MasiTHUK,
VJICAJIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, HCAJIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas IWH3a, MOJIeJIeil aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTabHbIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHM, npaBwio Jlenma, cBs3p  OJIC
CAaMOMHAYKIIMM B JJIEMEHTE 3JIEKTPUYECKOM UENU CO CKOPOCTHIO
U3MEHEHHUS  CHJIbl  TOKa,  IOCTYJIaTbl  CHEUUAJbHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHINTEIHA);



aHAJTM3UPOBATh U OOBSACHITH KBAHTOBBIE MIPOLIECCHI U SBJICHUS, UCIOJIb3YsI
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOT'O YMCEN W IHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacriaja);

OMHKCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTaTUUECKOTO
MOJIsl, Pa3HOCTh IMOTEHUUAJIOB, DSJIEKTPOJABWXKYILAS CHJIA, HHIYKIUA
MarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOJABIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YaCTHUIIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3aps]l AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUM:
AIIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUMHIYKIIUS, pE30HAHC, HHTEep(PEepeHITUs
BOJH, Ju(pakuus, JIUCHEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHE,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmambi
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OMpENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHue, CO31aBaeMOe MIIOCKUM 3€pKaJiIOM, TOHKOM JTMH30M,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHalu3a W OOBsACHEHHS  (U3UYECKUX IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKSHHUS HEOSCHBIX TeJl, DBOIIONNH 3BE3 1 BeeneHHoiM;
MPOBOJUTH KCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJIB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJYYEHHOM 3aBUCUMOCTH
bu3ndeckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPENIHOCTE  WM3MEPEHMH, JelaTb  BBIBOABI MO  pe3yjipTaram
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MUYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MPOBOJAUTH ONBITHI MO MPOBEPKE MPEJI0KEHHOW TUIOTE3bI: MIIaHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh



MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3bL;

OMUCHIBATH METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;
coOJII01aTh TpaBuiia 0€30MacHOr0 TPyJla MPHU MPOBEACHUU UCCIEI0BAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpaKTUKymMa M  y4eOHO-
WCCIIEIOBATENIbCKOM M IMPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEIBHBIX YCTPOUCTB, U Ta0OPaTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THbIE 3aJayd C $SBHO 33aJlaHHOM M HESIBHO 3aJaHHOMN
bu3nUeckoil MOJebl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
dbuznueckue MoJenu, OTBEYalolue TpeOOBaHUSIM 3aJadyH, MPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UUECKUX TEOpHUit
IpU  HCHOJIb30BAHUM MaTEMaTUYEeCKUX METOJIOB pEIIeHUs 3ajad,
MIPOBOJAUTH PACUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pEe3yJIbTaTOB;

pemaTh KadyeCTBEHHbIC 3a7auM, TpeOyIollhe NPUMEHEHUsS 3HAaHUU U3
Pa3HBIX pa3leioB Kypca (PU3MUKHU, a TaKKe UHTErPALMKU 3HAHUM U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPOM Ha U3yYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PabOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOAUTH TPUMEPHI BKIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOU3BOICTBEHHOM
NESATETLHOCTH 4YeJIOBEKa, CBS3aHHOM C (U3MUYECKUMHU TIPOIecCaMu, C
MO3UIINHI IKOJIOTHUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUHU JOCTHKEHUMN
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMANUEH (PU3UUECKOTO
COJIEp’KaHHMSI C HCIOJb30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX
TEXHOJIOTU, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJIOTMH ISl TIOMCKA, TEPepadOTKH W TPEAbsIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU WH(GOPMAITUH, CTPYKTYPHUPOBAHUSI I MHTEPIPETAIINH
uHOpMaIMKU, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBaTh  MOJIy4aemMyl0  UWHGOpMAlMI0O U OLIEHHBaTh €€



JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(OPMALINY;

POSIBIISIT OpraHu3alMOHHBIE U NI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIIEI0BATENBCKUX padoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLIMAIBHBIX PpOJIEH,
IUIAHUPOBATH PadOTy IPYIIbI, PALMOHAIBHO PAaCIpPEAEIATh EATEIbHOCTh
B HECTaHJAPTHBIX CUTYalMsX, aJIeKBAaTHO OLICHMBATh BKJIAJ Ka)XJOr0 U3
YYaCTHUKOB TPYIIIBI B pEHIEHHE pacCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATE MOTUBALUIO K Oyayiien npodecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBouacos DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u
(uudpossbie)
n/m TeMIOporpaMmsl Bcero  Konrtpoabubiepadorbl  [IpakTnyeckunepadoTbl

o0pa3oBaTe/bHbIEPeCYpPChl

Paznea 1.HAYUHBINA METO/I IIO3HAHHUSA ITPUPOIBI

1.1 HayuHb1iiMeToI03HaHUATIPUPOIBI 6
Uroronopazneny 6
Pa3zpen 2.MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnmnamuka 10
2.3 CrarukarBépaororena 5 1
24 3aKOHBICOXPAHEHHUS B MEXAHUKE 10 1
Hroronopazneny 35

Paznen 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OcHoBBI s ]
’ MOJIEKYJISIPHOKUHETHYECKON TEOPUH
32 Tepmonnuamuka. Ternossie 20 |
MaIIUHbI
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 14 |
®da30BbIE EPEXOIBI
Nroronopazneny 49
Paznea 4.9JIEKTPOANHAMHUKA
4.1 DNeKTpUYeCcKOoenose 24 1
4.2 I1OCTOSAHHBIMAIIEKTPUYECKUM TOK 24 1




4.3 ‘ Toxu B paznmuyHBIXCpeaax 6
Uroronopazneny 54
Paznen 5.0U3NYECKUN IPAKTUKYM
5.1 ‘ DuU3NYECKUNITPAKTUKYM 16 16
Hroromnopazaeny 16
PesepBHOEBpEMS 10
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KosaunyecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHnuepasiejioB u (undpoBbIe)
n/u TEeMIIPOrpaMMBbl Bcero Koutpoabnbiepaborsl  I[IpakTnueckuepadoTsl P
o0pa3oBaTejibHbIEPeCyPChI
Pazngen 1.9JIEKTPOJIMHAMUKA
1.1 MaruunTtHoenone 14
1.2 DIIEKTPOMarHUTHASIMHIYKLUS 13 1
Uroronopazneny 27
Pa3znen 2. KOJEBAHUS U BOJIHbI
2.1 Mexann4yeckuekoneoanust 10
2.2 DNeKTPOMarHUTHBIEKOJICOaH s 15
)3 Mexanngeckue u 10 1
3JICKTPOMArHAUTHBICBOJTHBI
24 Omruka 25 1
Hroronopasaeny 60

Pasznea 3.0CHOBbI CHEHHAJIBHOﬁ TEOPUU OTHOCUTEJBHOCTHU
3.1 Ocuosrel CTO 5 1

Hroronopazneny 5

Pa3znea 4 KBAHTOBASA ®U3UKA

41 KopnyckynsapHo- 15
' BOJIHOBOMyaIM3M

4.2 ®dusnka aToma 5

43 ®u3nka aTOMHOTO s1/1pa U 5

OJIEMCHTAPHBIX YaCTUI]

Wroronopazneny 25




Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DNeMEHTBHIACTPOHOMUH U

5.1 12
acTpou3uKu
Uroronopazneny 12
Paznen 6.OM3NYECKHUM MPAKTUKYM
6.1 DU3NIECKUNTTPAKTUKYM 16 16
Uroronopazneny 16
Pa3nen 7.0 BOBIIAIOLIEE IOBTOPEHUE
Cucremaru3zanus u 00001eHne
MPEIMETHOTO COJICPKAHUS U
7.1 OITbITA JICSATCIHLHOCTH, 15
NPUOOPETEHHOTO MPU U3YYECHUHN
Kypca ¢usuku 10 — 11 kmaccos
Uroronopazneny 15
PesepBHOEBpEeMs 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Temaypoxa

Oduszuka — pyHaaMeHTaabHas HayKa O IPUPOe

KoauuyecTBo4uacoB

Bcero

KonTpoabHbIepadoThI

IIpakTnyecknepadoThI

HayuHblii METOT TTO3HAHUS U METOABI
WCCIICIOBaHUS (PU3NICCKUX SIBJICHUN
DKCIEPUMEHT U TEOPHS B MPOLIECCE MO3HAHUS
npupobl. HabmroieHne u SKCIepuMeHT B
¢busnke

CrniocoOs1 u3mMepeHus: GU3NYECKUX BETUUHH

AOCoI0THAS ¥ OTHOCHTENbHAS TIOTPEIIHOCTH
M3MEpEeHUH (PU3UUECKUX BEIUIHH

MognenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUpPaA, B IPAKTUYECKOMN
NEeATEIbHOCTH JIFOIEH

MexaHn4ecKoe JBHMKEHHUE. Cucrema orcuera.
OTHOCUTENHHOCTh MEXaHUYECKOTO JABMIKCHUA.
HpSIMaH n O6paTHa$I3aI[a‘lI/IMeXaHI/IKI/I

Pannyc-BekTop MaTepualbHON TOUKH, €TO
IIPOEKLUU HAa OCU KoopauHaT. Tpaekropus.
ITepememenue. CKOpOCTb.
NX1IpoeKIMnHa0CUKOOPAUHAT

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.
I'padpuueckoe onucaHne paBHOMEPHOTO
MPSIMOJIMHENHOTO IBUKCHUS

10

CioxeHne nepeMeeHnil 1 CKOPOCTEN.




Pemrenue 3anau

HepaBnomepHoe aBuxkenne. MrooBeHHas

11 cKopocTh. Yckopenue. [Ipsamonuneitnoe
JBUKCHHE C TIOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onrcanue MpsIMOIUHEHHOTO
JBUYKEHUS C ITIOCTOSIHHBIM YCKOPEHUEM
CBobonHOe naseHue. Y ckopeHue cB0OOOIHOTO

13 nazeHust. 3aBUCUMOCTb KOOpAUHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHU H UX rpaduku

14 JIBr>keHue Tesia, OpOIIEHHOTO MOl YIJIOM K
TOPU30HTY
KpusonnHuelinoe aBuxkenue. J[BH>KeHUE 1O

15 OKPY’KHOCTH. YTJIOBas U JIMHEMHAs CKOPOCTb.
Ilepuon u wacrora. LleHTpocTpemMuTenpHoE U
MIOJIHOCYCKOPEHHUE

16 KonTponbnas padbora no teme "KunemaTtuka"
Ilepsslii 3akoH HproToHa. MHEeprnanbHbIe

17 cucreMsl oTcy€Ta. [IpUHIUI OTHOCUTENBHOCTH
lNanunes. HennepuuaabHble CHCTEMBI OTCUETA

18 Cuna. PaBHOg€e#cTBYrOIAs cuita. Bropoii
3akoH HerotoHa. Macca

19 B3anmoneiicteue ten. Tpernit 3akoH HeroToHa

20 [IpuHnun cynepno3unuu cuil. Pemenue 3anay
Ha [IpUMEHEHHE 3aKOHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.

21 OKBHUBAJICHTHOCTh I'PABUTAILIMOHHON 1
MHEPTHOU MaccChl

2 Cuna TsKeCcTH M yCKOpeHue cBOOOIHOTO

nmajgeHust




23

24

JIBr>KeHHe HeOECHBIX TeNl U MX MCKYCCTBEHHBIX
CIyTHUKOB. [lepBas kocMHuuecKasi CKOPOCTb.
3akonsl Kemnepa

Cuna ynpyroctu. 3akoH I'yka. Bec tena

25

Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.
JIBH>KEHUE B )KUJIKOCTHU U Ta3e ¢ YYETOM CHUJIIbI
CONIPOTUBJICHHS CPEBI

26

27

Hasnenue. I'mapocratuueckoe nasinenue. Cuna
Apxumena

AOCOIIOTHO TBEPAOC TCJIO. HOCTyrIaTCJ'IBHOC u
BpallaTCJIbHOC ABHKCHUC TBEPAOTO TCJIA

28

MOMGHT CHJIBI OTHOCHUTCIBHO OCH BpaHleHI/Iﬂ.
TIneyocunbl

29

30

CnoxxeHue Cuil, NIPUIOKEHHBIX K TBEPIOMY
teiny. LleHTp TskecTn Tena. Y cinoBus
PaBHOBECCHUSA TBEPAOTO TCIA. BI/II[I)IpaBHOBeCI/ISI

Pemenueszagau

31

KonTponbnas padora no teme "JluHamuxka.
CrarukatBepaororena”

32

33

34

HMnynbc MaTepruanbHONW TOUKH, CUCTEMBI
MaTCpHaJIbHBIX TOUCK. ]_ICHTp MacC CUCTEMbI
MarepualbHBIX TOUeK. Teopema o
ABMXKCHUHULICHTpaMacc

Nmnynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA TEJIA.
3aKkoH COXpaHEHUs UMITyJIbca. PeakTuBHOE
NIBYKEHHE

MoMeHT HUMITYJIbCa MaTepHaﬂBHOﬁ TOYKH.

Hpel[CTaBJ'IeHI/IC 0 COXpaHCHUHU MOMCHTA
HUMITYJIbCa B HCHTPAJIBHBIX ITOJIAX




35

36

Pemrenuesanau

PaGora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHuu. ['paduueckoe npeacrapneHue
paboThl cuiibl. MOIIHOCTE CHIIBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHUH KHHETHYECKON YHEPTUU
MaTepUalbHOU TOYKU

38

39

40

41

[ToTeHumanpHble U HEIOTEHIIUAIBLHBIE CHIIBI.
[TorenmanpHas 3HEPTHS.
BropaskocMHuecKasiCKOpoCTh

Tpetbs kocMuueckasi ckopocTb. CBsi3b pabOTHI
HEMOTEHUUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHWYECKON DHEPTUU CUCTEMBI TEIL.
3aKOHCOXpaHEHUSIMEXaHUYECKONIHEPT U
Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHymm s uaeansHON
KHUIKOCTU

Kontponbnas padota nmo Teme "3akoHbI
COXpaHEHUs B MeXaHUKe"

42

43

44

PasButne npeacrasieHuit 0 NpUPOIE TEIUIOTHI.
OcHosuble nonoxenuss MKT. Tuddysus.
bpoyHOBCKOE 1BHXKEHUE

Crpoenue ra3000pa3HbIX, JKUAKUX U TBEPIBIX
Ten. XapakTep ABUKEHUS U B3aUMOJICHCTBUS
YacTHUII BELIECTBA

Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).
KonnuectBosemectsa. [locrossHras ABoragpo

45

Temneparypa. TemioBoe paBHoBecue. [Ikana
Henscus




46

Pemrenuesanau

47 NneanbHbliiras. ['a30Bb1e3aK0HBI

43 VYpaBuenue MenpeneeBa-Knaneiipona.
Pewenne 3anau

49 AoGcomoTHasTeMiiepaTypa. 3akon/lanproHa

50 W3omporueccsl B uaeanbHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npecTaBiaeHUe U30MPOLECCOB:
u30TepMa, U30X0pa, u3obapa

52 OcHoBHoeypaBHeHue MKT

53 Pemenunesanau
CBs3b a0COMIOTHOM TeMIepaTypbl

54 TEPMOIMHAMHUYECKON CUCTEMBI CO CpeaHen
KMHETHYECKOW SHepruei nocTynareiabHoro
TEIIOBOTO ABM)KEHHUS €€ 4acTHUI]

55 O060061eHne U cucTeMaTU3alus 3HaHUuH 10
teMe "OcHoBel MKT"

56 Kontponbnas padota nmo teme "OcHoBet MKT"
TepMonnHaMuueckas cuctema. 3alaHue
BHEIIHUX ycioBul uisd T/ cucremsl. BHeninue

57 U BHyTpeHHHE napaMmerpsl. [Tapamerpsr T/]
CUCTEMBI KaK Cpe/lHHe 3HaYeHHsI BETUUHH,
OTHCHIBAIOUINX €€ Ha MUKPOCKOITMYECKOM
YpOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 CamonpousBonbHas penakcauus T/l cuctemsl k
TEIJIOBOMY PaBHOBECHIO

59 Mozens ueanbHOro ra3a B TEpMOJINHAMUKE.

VY CIoBUATTPUMEHUMOCTUATOMMOIETN




VYpaBuenue MenpeneeBa-Knanelipona u

60 BBIpaXCHHE JIJIs BHYTPEHHEHN SHEPTrUun
Bripaxkenue 1151 BHyTpEHHEW SHEPTUn

61 OJIHOQTOMHOTI'O HCaJIbHOI'O Ia3a.
KBazucrarnueckue u HECTaTUUECKUETIPOLIECCHI
DnemeHTapHas padoTa B TEPMOJIUHAMUKE.

62 Brruncnenue paboTsI 1o rpaduky mpoiecca Ha
pV-nuarpamme
Termonepenayda kak crnoco0 U3MEHEHUs

63 BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIIEHUs pabOThI

64 KonBekuus, TenaonpoBOAHOCTb, U3Iy4CHUE
KommgectBo TemnoTel. TemmoéMKoCTh Teaa.

65 VYenbHas u MOJIsipHAs TETNIOEMKOCTH
BEILIECTBA. Y I€IbHASATEIIIOTACTOPAHUATOILINBA

66 Pacuér xonmyecTBa TEMIOTHI IPU
Temionepenaye

67 [TonsTre 06 aqnabatnom npouecce. [lepBorit
3aKOH TEPMOJUHAMUKHI

63 KomnnuecTBo TemnoTel u paboTa Kak Mepbl
M3MEHEeHUs BHyTpeHHel sHepruun T/l cucteMsl
BTopoii 3ak0H TepMOJIMHAMUKY JJ1sI

69 PaBHOBECHBIX U HEPABHOBECHBIX MTPOLIECCOB.
Heo6patuMocThprupoTHBIXIIPOIIECCOB

70 [Ipunnune! aeiictBus Temnosbix MamuH. KIT

71 Maxkcumansnoe 3nauenue KII. [{ukn Kapuo

72 Pemenunesanau

73 OKOJIOTMYECKHE aCIIEKThI HCIIOIb30BaAHUS

TCIIJIOBBIX ,HBHFaTeHGﬁ .




74

TennoBoe3arps3HeHUEOKPYKaroIIeHcpe bl

Pemenueszanau

75

76

O06001IeHre ¥ cucTeMaTh3auus 3HaHUH 110
teme "Tepmoaunamuka. TemioBbie MamHb"

KontposbHas pabota mo teme
"Tepmonunamuka. TenaoBbie MalIMHbI"

77

[TapooOpa3oBanue u KoHAeH caNus. Mcnapenue
1 KUIICHHUC.
VY nenpHaATeINIOTanapooopa3oBaHHUsI

78

HacpliieHHbIe U HEHACHIIIEHHBIE Maphl.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBILLIEHHOTO Iapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTH OT 00BEMa
HACBIIIEHHOT 0 Hapa.
3aBUCUMOCTHTEMIIEPATYPHIKUIICHUAOTJABICHUS
B )KMJIKOCTH

79

BraxxnocTs Bo3ayxa. AGComoTHAS U
OTHOCUTCJIbHAA BIIAXKHOCTH

80

81

Pemenuneszagau

Teépnoe teno. Kpucrammnueckue u amopdHbie
Tena. AHU30TPONUACBONCTBKPUCTAIIIOB

82

83

84

[InaBnenue u kpucTayuM3anus. Y JespHast
TeruioTa miasneHus. Cyoaumanus

Hedopmaruu TBEpOTO Tena. PacTskenue u
cxarue. Casur. Monyins FOura. Ilpenen
yapyrux aedopmaruii

TeroBoe paciIMpeHue KUIKOCTEN U TBEPIBIX
TeJl. AHTAPMOHHU3M TETUIOBBIX KOJICOaHHI
YaCTHUIl BELIECTBA




[IpeobpazoBanue 3Hepruu B (Ha30BBIX

85
nepexojiax

86 YpaBHeHHETEIIOBOTOOATaHC CA

87 Pemennesanau
[ToBepxHocTHOE HaTsKeHHe. KanusapHbie

88 siBJICHUsI. J{aBieHue 1o MCKpUBJICHHOM
MOBEPXHOCTHIO KuaKocTH. Dopmynallaniaca
O060011IeHrEe U CHCTEMATH3aLMs 3HAHUI 110

89 Teme "ArperatHbie COCTOSIHUS BEIIECTBA.
®da3oBble epexo b

90 KonTponbnas padora no teme "Arperarsbie
cocTosiHus BeliecTBa. @a3oBble nepexobl”
DJIeKTpU3alus Tell U €€ MPOsBJICHUS.

01 DnekTpuyeckui 3apsia. /IBa Buaa
AIEKTPUUECKUX 3apsaoB. [IpoBogHUKH,
JUAJICKTPUKU U TTOJTYITPOBOTHUKH

90 DneMeHTapHBIN 3JIEKTPUYECKUN 3apsia. 3aKOH
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa

93 B3anmopeicteue 3apsaoB. Touednsle 3apsiibl.
3akoH Kynona

94 Pemennesamau

95 Dnektpuueckoe none. Ero neiictBue Ha
AIEKTPUUECKUE 3aPs]IbI
Hanpspk€HHOCTB 2JIEKTPUYECKOTO OIS,

9% [IpoGHeIii 3apsz. JIuHuM HanpsKEHHOCTH
AIEKTPUIECKOTO ToJIst. OTHOPOTHOE
AIEKTPUYECKOE MOJIe

97 [ToTeH1MamTbHOCTH DJIEKTPOCTATUIECKOTO TIOJIA.

PasHocTh IMMOTCHIIMAJIOB U HAIIPSAKCHUC




HOTGHI_[I/IaJ'IBHaﬂ OHEpPIus 3apsjaa B

98 3IEKTPOCTATUYECKOM I10JI€. 1
[ToTeHuMan3IeKTPOCTaTUIECKOTOII0IIS

99 CBs13b HANPSHKEHHOCTHU TOJISL M PA3HOCTH |
MOTEHIIUAJIOB JISI 3JIEKTPOCTATUYECKOTO MO

100 [IpuHIUIICYNIEPIO3UIUUIIEKTPUIECKUXIIONEH 1

101 Pemrenuesanau 1

102 [Tone Toueunoro 3apsana. [lose paBHOMEPHO |
3apsHKeHHOU chepbl
[Tosie paBHOMEPHO 3apsHKEHHOI0 IO 00BEMY

103 mapa. [lone paBHOMEpHO 3apsKEHHOM 1
0ECKOHEUHOM! TUIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. |
YcnoBue paBHOBECHS 3apsIOB

105 JIMDIEKTPUKY U TIOTYIIPOBOIHUKH B |
ANEKTPOCTATUUYECKOM I10JI€

106 Kongencarop. D1neKkTpo€MKOCTh KOHIEHCATOPA. |
DneKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOpa

107 [TapamienbHOECOETMHEHUEKOHACHCATOPOB 1

108 [TocnenoBarensHOECOCTMHEHHUEKOHICHCATOPOB 1

109 OHeprusa3apsKEHHOTOKOHIEHCATOpa 1

110 Pemenunesanau 1

11 JIBr>keHue 3apsKEHHOM YacTULIBI B 1
OJTHOPO/IHOM 3JIEKTPHUUECKOM T0JIe

112 Pemrenuesamau 1

113 O060061eHre U cucTeMaTU3alus 3HaHUu# 10 !
Teme "DnekTpuueckoe mose"

114 KonrtponbHast pabota o Teme "DieKTpudeckoe 1




noJe"

Cuia toka. [TocTodHHBIH TOK. Y CIIOBUSL

115 CYIIIECTBOBAHUS MOCTOSHHOTO AJIEKTPUUECKOTO
TOKa

116 Wcrtounuku Toka. Hanpskenne u 3/1C

17 3akon OMa Jy1sl ydacTKa L.
DIEeKTPUIECKOSCONPOTHUBIICHUE
3aBHUCHUMOCTbH CONPOTUBIICHUS OJHOPOAHOTO

118 MPOBOJHUKA OT €r0 JIJIMHBI U TJIOIIaa1
MTONIEPEYHOTO CEYCHUS

119 VY nenbHOE COMpOTUBIICHNE BellecTBa. Pemienne
3a7a4

120 [TocnenoBarensHOE, MapalICIbHOE,
CMEIIaHHOE COSTUHEHUE ITPOBOIHUKOB

11 Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX LICTICH.
ITpaBuna Kupxroda

122 Pemrenuesanau

123 PaGora snektpudeckoro Toka. 3akoH J[>xoyms
—JleHna

124 Pemenuesanau

125 MomHOCTh 37eKTpUYecKoro Toka. Ternoas
MOIITHOCTb, BBIJIEIsIEMasi Ha PE3UCTOPE

126 Pemennesanau

127 OJ1C u BHyTpEHHEE CONPOTUBIIEHUE HCTOUYHHUKA
TOKa

128 3akon OMa 71 TOJTHOM (3aMKHYTOM )
AIEKTPUYECKOH 1enHn

129 Pemenunesanau




130 MOoONIHOCTEUCTOYHUKATOKA 1

131 Kopotkoe3zambikanue 1

132 Konpaencarop B 11enu moCTOSSHHOTO TOKa 1

133 Pemrenuesanau 1

134 Pemenue 3agau o teme "IlocTosHHBIN |
AIEKTPUUYECKUNA TOK"

135 Pemrenue 3agaud mo reMme "IlocTosSHHBIH |
3JIEKTPUYECKUM TOK"

136 Pemenue 3agau o teme "lIlocTosHHBIN |
AIEKTPUUYECKUN TOK"

137 O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHUI 110 |
teMe "[locTosHHBIHN 21eKTpUuyecKuil ToK"

138 Kontponbnas padota nmo teme "[locTossHHBIN |
3JIEKTPUYECKUM TOK"
DneKkTpuyecKasi MpOBOAUMOCTh Pa3IMUHBIX

139 BEIIECTB. DIIEKTPUUECKUI TOK B METaJIaX. 1
CBepxIpoBOIUMOCTh
DNEeKTPpUYECKUI TOK B pacTBOpax U pacruiaBax

140 AIEKTPOJIIUTOB. 1
3akonbiDapanesUIsIIeKTPOIn3a

141 OnexTpuuecKuii TOK B razax. [lmazma 1

142 DIIEeKTpUYECKHM TOK B BaKkyyMme. BakyymHbie 1
puOOpbI

143 DJIEKTPUYECKUH TOK B OJIYIPOBOJHUKAX 1

144 [TonynpoBOTHUKOBEIE TPUOOPHI 1
dusnyeckuii mpakTUKyM 1o Teme "M3mepenue

145 CHUJIbI TOKA Y HANIPSKEHUSA B LIENU ITIOCTOSHHOI'O 1

TOKa IMIpHU MOMOIINW aHAJIOTOBBIX U I.[H(prBI)IX




146

147

148

149

150

151

HU3MEPHUTEIBHBIX MPUOOPOB" WK "3HAKOMCTBO
¢ mudpoBoit madboparopueii mo Gusuke.
[Tpumeps u3mMepenus GU3NIESCKUX BEITUYUH
IIPU TOMOIIY KOMITBIOTEPHBIX JaTUYUKOB"

®u3nYecKuil MpakTUKyM 1o Teme "N3yueHue
HEPaBHOMEPHOI'O JBUKEHHUS C LENIbIO
oIpeziesIeHUsl MTHOBEHHOU ckopocTu"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
YCKOpPEHUS MpU MPSIMOTIMHEHHOM
PaBHOYCKOPEHHOM JIBM>KEHUU TI0 HAaKJIOHHON
mwirockoctu" nwin "UcciaenoBanne 3aBUCUMOCTH
IyTH OT BPEMEHHU MIPU PAaBHOYCKOPEHHOM
nBIOKeHun"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
YCKOpEHUS CBOOOIHOTO Ma/ieHus" Uiu
"N3y4yeHne qBUKEHHS Tena, OPOIIEHHOTO
TOPU30HTAJILHO"

dusnyeckuil NpakTuKyM 1o teme "M3ydenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH € ITOCTOSIHHOM
10 MOAYJIO CKopocThro" niu "HccnenoBanue
3aBHCUMOCTH NepHoAa o0palieHus
KOHMYECKOT0 MasiTHUKA OT €ro mapameTpoB"

dusndeckuil npakTukym 1o teme "M3mepenue
PaBHOJEHCTBYIOIIEH CUIIBI IPU JIBUKEHUH
OpycKa 10 HaKJIOHHOH MIIOCKOCTH'" MITH
"IIpoBepka runoTe3bl 0 HE3AaBUCUMOCTH
BpPEMEHHM JIBIKEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH Ha 3aIaHHOE PACCTOSHUE OT €r0
Mmacchl"

@u3MYECKU IPAKTUKYM 110 TEME




"HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIINX B TPYKUHE U PE3HHOBOM
obpasiie, ot ux aeopmarmu" win "M3yuenue
JIBUKCHHSI CUCTEMBI TEJI, CBS3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 NErkuid 6J10K"

152

du3nYecKuil mpakTUKyM 1o TeMe "N3mepenne
KO3 pHUIMEHTa TPEHHUS 110 BEIMYUHE YTIIOBOTO
koddunmenta 3apucumoctd Frp.(N)" wim
"HNccnemoBanue NBHKEHUST OpycKa 1o
HAKJIOHHOM IJIOCKOCTH € TIEPEMEHHBIM
koahdunmenTom Tpenus" i "M3yueHue
JBUKCHHSI TPy3a Ha BaLy C TpEHUEM"

153

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO
TeJa, UMEIOLIET0 OCh BpallleHus" Win
"KoHCTpynpoBaHuEe KPOHIITEMHOB U PacyeT
cun ynpyroctu" unu "M3yuenue ycTounuBoCcTH
TBEPAOIO TeJA, UMEIOIIETO IUIOMAb OMOPHI"

154

®duznyeckuil npaktukym 1o teme "M3mepenue
UMITyJIbCa TeJla TI0 TOPMO3HOMY MyTH" WU
"M3mMepeHue CUIIbl TATH, CKOPOCTH MOJIENH
JIEKTPOMOOMIIS M MOIIIHOCTHU CHJIBI TSATH" WM
"CpaBHEHHE NU3MEHEHUS UMITYJIbCa Tea ¢
uMmnyascoMm cuibl" uinm "HecnenoBanue
COXpPaHEHHUS UMITYJIbCa MPU YIIPYTroM
B3aumoiericTBun" unu "M3mepenue
KMHETUYECKOM SHEPTUH Teja M0 TOPMO3HOMY

"

IIyTH

155

dusnyeckuil NpakTukyM 1o teme "M3ydyenue
M30TEPMHUECKOro Iporecca (PeKOMEHA0BaHO




156

HCIIOIb30BaHue U poBoi 1abopaTopun)" uim
"N3yuenue n30X0pHOro mpoiiecca" uin
"N3ydyenne n3obapHOTO mporecca’ win
"[IpoBepka ypaBHEHUs cOCTOSHUSA"

du3nyecKuil mpakTUKyM 1o TeMe "N3mepenne
yaenbHou TerioéMkoctu" win "MccnenoBanue
rpoliiecca OCThIBaHHUSA BelllecTBa" UiIn
"UccnenoBanue agunabaTHOro nporecca’ uin
"N3y4yeHne B3aMMOCBSI3U SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEeMIIepaTypbl KUIIEHUS )KUAKOCTEH"

157

158

duznyeckuil npakTukym no teme "M3ydyenue
3aKOHOMEPHOCTEN UCIIapeHUsl KUAKOCTEN" UIn
"U3mepeHue yaenbHOM TeIOTHI IJIaBJIeHUS
npaa" unm "M3ydeHune CBOMCTB HACKHIIIEHHBIX
napoB" win "M3Mepenne abcoaroTHON
BJIQKHOCTH BO3]lyXa U OLIEHKa MacChl IapoB B
nomMenienun". Mzsmepenue korpduimenta
MTOBEPXHOCTHOT'O HATSHKEHUS

@uU3NYECKU NPAKTUKYM I10 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHAEHCATOpa B JHEPTHIO
n3nydenus ceeroauona” unm "Msydenue
IIPOTEKAaHUS TOKA B LIETIH, COAEpIKaIIeH
KoHAeHcaTop" uiu "Pacnipenenenue pazHOCTH
MOTEHIIMAJIOB (HAIPSKEHUs ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUHN
KOHJIEHCATOPOB"

159

Du3NYECKUl IPAKTUKYM 110 TEME
"HccnegoBadne CMENIaHHOIO COEMUHEHUS




160

pesucropoB' win "M3Mepenue yneabHoro
COIIPOTHBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPsHKEHUS [ JIaMITbl HaKaJTuBaHUs "

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue snexrponusa" win "MU3meperue
3apsjia OJHOBAJIEHTHOT'O MOHA" WK
"UccnenoBanue 3aBUCUMOCTH COITPOTHBIICHHS
TEPMOPE3UCTOPA OT TEMIIEpATyphl" HiIn
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU
nuona"

161

162

163

PesepBHeIit ypok. O000IICHHE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"KunemaTtuka"

PesepBHrliit ypok. O60011eHNE 1
cucTeMaTu3aius 3HaHnuil no teme "J{lunamuka'

PesepBubIiil ypok. O6006111eHIE 1
cucTeMaTusaius 3Haguii mo teme "CraTtuka
TBEpaoro rena'"

164

PesepBubIiil ypok. O6006111eHIE 1
CHUCTEMATH3AaN 3HAHUH 110 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"

165

166

167

PeseprubIil ypok. O60061eHIE 1
cucreMaTu3anus 3Haguil o treMe "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKON Teopun"

PesepBHelIit ypok. O6001ICHNE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"TepmoanHamuka. TenaoBble MaITUHBL"

PesepBHelIit ypok. O6001IeHNE 1




cucTeMaTu3alus 3HaHui 1o Teme "ArperatHbie
cocTosiHuA BelecTBa. @a3oBble nepexobl”

PesepBHbIil ypok. O60011eHIE 1

168 cUCTEMaTH3alMs 3HAaHUI IO TEME
"Dnexrpuueckoe noiie"

PesepBHelit ypok. O000IICHHE 1
169 CUCTEMaTHU3allUs 3HAHUM 110 TEME
"ITocTOSIHHBIN JIEKTPUUECKUN TOK"

PesepBHeIil ypok. O000IICHHE 1
170 cucreMaru3anus 3HaHui mo teme "Toku B

pa3nuyHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJIACC

Ne KoanuecTBouacos
Temaypoka
n/n Bcero KonTpoasubiepadorsl IlpakTnuecknepadorsl

B3aumoneiicTBrE MOCTOSTHHBIX MarHUTOB U

1 MPOBOJHUKOB C TOKOM. MarHUTHOEMOJIE. 1
I'mnorezaAmnepa
Bekrop maruuTHOM nHAYKUUU. [TpuHmn

2 CYNEPIIO3UIMU MarHUTHBIX I1OJIEH. 1
JIMHUMMAarHUTHOUMHAYKIUH

3 MarnuTtHOe 1oJie TPOBOTHUKA C TOKOM. |
OnertOpcrena
Cwiia Amnepa, e€ HanpaBJiI€HUE U MOJYJIb 1

5 Pemennesanau 1

6 [IpumeneHue 3akoHa Amrepa. |
DNEeKTPOU3MEpPUTENbHBIE TPUOOPHI
Cua Jlopeniia, e€ HanpaBJIeHUE U MOJTYJIb.

7 JIBr>keHUE 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 1
MarHuTHOM TI0JIe

8 Pemennesanau 1

9 PaGoracunsiJlopenma 1

10 Pemennesangau 1

11 MarunutHoe nosne B BeuecTse. GeppoMarHeTUKH, |
napa- U JuaMarHeTUKu

12 OcHoBHbI€ cBOMcTBa (heppomarueTukoB. [Ipumenenue |
dbeppoMarHeTUKOB

13 Pemenue 3amau nmo reme "MarautHoe mose" 1




14 Pemenue 3amad no reme "MaruutHoe nosie" 1

15 SIBneHue aneKTpOMarHuTHOM UHAYKIUU. [IoToK 1
BEKTOPa MarHUTHOW MHAYKLUU

16 OC unaykuuu 1

17 3aKkoHA3JIEKTpOoMarHuTHOMMHIykiuuPapases 1

18 Buxpesoe anexrpuueckoe nose. Toku Oyko 1

19 OJ1C uHAYKIMH B ABMKYIIUXCS TPOBOJHUKAX 1

20 Pemennesanau 1

21 [IpaBunoJlenia 1

” NunykruBHOCT. KaTylika WHIYKTHBHOCTH B IICTIH !
MOCTOSITHHOTO TOKa

23 SBnennecamonnaykuuu. 3/]C camonHIyKIuu 1

24 DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM. |
DIIEKTPOMarHUTHOETIONE

25 Pemennesanau 1

26 O06o01IeHre u crucTeMaTu3alrs 3HaHu| TI0 TeMe |
"OnexTpoauHamuka'

27 KontponbHas padota o teme "nekrpoauHamMuka' 1

)3 Konebatenbnas cuctema. CBoOOIHBIE KONEOAHHUS. 1
lMapmonnueckue konebanus

79 Kunematnueckoe u JMHAMUYECKOE OMMCAHUE 1
KOJIe0aTEbHBIX JBUKCHHMA
DHepreTUYecKoe onucanre. BeIBoI AMHAMUYECKOTO

30 OMMCAaHMSI TAPMOHUYECKUX KOJIeOaHUH U3 UX 1
SHEPTeTHYECKOTO0 M KHHEMATUYECKOTO OMUCAHUS

31 Ammntyna u pazakonedbaHuit 1

32 [lepuon u yacrota konebanuid. [leprosa ManbIx 1




CBOOO/IHBIX KOJIEOaHUI MaTEMaTHIEeCKOTO MasTHHKA.
[leproncBoOOIHBIXKOICOAHUHTIPYKUHHOTOMAsI THUKA

3aryxaromue KojaebaHus. BeiHyK1eHHbIe KoieOaHus.

33
Pe3onanc

34 ABTOKOIEOAHUS

35 Pemnrenunesanau

36 Ypok-koH(pepenmus "MexaHndecKue KoJIeOaHus B
MY3bIKaJIbHbIX HHCTpyMEHTax"

37 O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110 TeMe
"Mexannueckue KosueoaHus"

18 OeKTpOMarHUTHBIEKOJIE0aHNUS.
KonebGaTenbHBIHKOHTYD
®opmyna Tomcona. CBsi3b aMIUIMTYIBI 3apsiia

39 KOHJIEHCATOpa C aMIUIUTYJ0M CUJIbI TOKA B
K0JIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHMsI SHEPTUHU B UAECATLHOM
K0J1e0aTeIbHOM KOHTYpE

41 3aryxarolue 3JIeKTPOMarHUTHbIE KoJIeOaHus.
BoIHyX1eHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHus

42 IlepemenHbIii TOK. Pe3ucTop 1 KOHAEHCATOP B LIETIH
MEPEMEHHOT0 TOKa

43 Karynika HIyKTUBHOCTH B LIETIH IEPEMEHHOTO TOKA

44 3akoH OMa AJ1s1 2JIEKTPUYECKON LIENU IEPEMEHHOTO
TOKa

45 MoniHOCTh NEPEMEHHOI0 TOKA. AMILJIUTYTHOE U
JeiicTByOIIee 3HAUEHHE CUIIbI TOKA U HaIPSKEHUS

46 Pe3onanc B anekTpuueckonenu




47

Penrenunesanau

Wneansubiif Tpancgopmarop. [Ipoussoactso,

48 nepeaaya v norpediieHUe EeKTPUUECKON S3HEPTrun
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE

49 anekTpo3Hepruu. KynbTypa ucnonap3oBaHus
AJIEKTPO3HEPIUHU B ITOBCEIHEBHOM KU3HU

50 Pemnrenunesanau

51 Pemennesanau

57 O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110 TeMe
"JJIeKTpOMarHuTHBIC KoseOanus"

53 MexaHnuueckre BOJIHbI. XapaKTePUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBaMeXaHUYECKUXBOJIH

55 3ByK. XapaKTEpUCTUKHU3BYKa

56 WNudpazByk u ynprpassyk. lllymoBoe 3arpsiznenue
OKPYKaIOIE Cpebl

57 Pemennesanau

53 OJeKTpOMarHUTHbIE BOJHBI. M3myueHue
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprus MeKTpOMarHuTHeIX BosiH. CBoiicTBa
AIIEKTPOMAarHUTHBIX BOJIH

60 [Ikana seKTpOMarHuTHHIX BOJIH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpuHLIMTBI PAAMOCBA3U U TEJIEBUICHUS.

61 Pannonoxanus.
DIEKTpOMarHUTHOE3arps3HEHUEOKPYKAIOLIENCPE b

62 Kontponbnas padota mo teme "Kosnebanust u BOJTHBI"




Cgert. 3aKOH NPSIMOJIMHEHHOTO pacIpOCTPAHEHUS

63
cBeTa

64 Pemenue 3a1ay Ha IpUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO paclpOCTPAHEHHSI CBETA

65 Otpaxenue cBera. [1nockoe 3epkano. Chepuueckoe
3epKajo
[Ipenomnenue cBera. AGCONIOTHBIM U OTHOCUTEIIbHBIN

66 [O0Ka3aTeb MPEJIOMIICHUS.
[TonHOEBHYTpEHHEEOTPAKEHHUE.
[IpenenbHBIAYrOIII0JIHOTOBHYTPEHHETOOTPAKEHU S

67 Pewienue 3a1a4 Ha IpUMEHEHNE 3aKOHOB OTPAXKEHUS
Y IIPEJIOMJICHUS CBETA

68 Xon nyueil B npusme. ucnepcust ceeta. CraoKHBIM
cocraB Oenoro ceta. L{er

69 JInn3pl. DOKYCHOE pACCTOSTHUE U ONITHYECKAs CHIIA
JIMH3BI

70 [TocTpoenne n300pa>keHUi B IMH3aX U UX CHCTEMaX.
Y BenM4EHNETNH3BI

71 Pemenue 3a1auy Ha mocTpoeHre U300paKeHU,
MIOJIy4aEMBIX C IIOMOILBIO JINH3

72 ['maskakonTuyeckascucreMa

7 Pemenue 3anau. [Ipenensl npuMeHMMOCTH
TFEOMETPUUYECKOMN ONTUKH

74 CKOpOCTh CBETA U METO/IBI €€ U3MEPEHUS

75 Hucnepcusiceera

76 WNuTtepdepenmuscera

77 KorepeHnTHble HCTOUHUKHU. Y CI0BUS HAOTIOIEHUS

MaKCUMYMOB U MUHUMYMOB




78 Penrenunesanau 1

79 [TpumenenunennTephepeHn 1

80 Hudpaknusicera 1

81 Judpaxkiuonnas pemérka. Y cioBrue HaOII0ACHUS |
[JIaBHBIX MAaKCUMYMOB

82 Pemennesanau 1

83 IToniepeunocTh cBeTOBBIX BOJH. [lonsipu3zanms cBera 1

84 Pemenunesanau 1

85 CBeTOBBICSIBICHUS B IPUPOJIE 1

26 O0600mIeHne U cucTeMaTU3aIsl 3HAHUH 110 TeMe |
"Onruka"

87 KonTponbhas pabota no teme «OnTuka» 1
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKONW MEXaHHUKH.

88 3aKOHBI JIEKTPOMHAMUKHU U IIPUHIUI 1
OTHOCUTEJIBHOCTH

89 [ToctynarbicnenanbHONTEOPUHMOTHOCUTEIBHOCTH 1
ITpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.

90 [TpeoOpa3zoBanus JlopeHua. YcinoBue NpUuIMHHOCTH. |
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHNE
BPEMEHHU U COKPALLEHHUE JITTUHBI

91 OHeprus U UMIYJIbC PENATUBUCTCKON YaCTHIIBI 1

9 CBs13b MacChl ¢ YHEPTUEN U UMITYJIIbCOM 1
PEAATUBUCTCKOM YaCTULIBI. DHEPTUANIOKOS

93 PaBHOBeCHOETENIOBOEU3TyUEHNE 1

94 3akoncMenenusBuna 1

95 I'unore3a M. [limanka o kBanTax. @OTOHBI 1

96 OHeprust U UMITYJIbC(HOTOHA 1




®dotordpdext. OnbiTer A. I'. CtoneTona.

o7 3akonbihoTodhhekTa

08 VYpaBuenue DitHmrelina i potodrddekra. "KpacHas
rparuia” Gorodddexra

99 Hasnenue cera. Onbitel [1. H. JIeOeneBa

100 BoiHOBEIECBOVICTBAYACTHL]
Bouansl ne bponns. Jlnuna BonHs! A¢ bpoiiis u

101 pa3Mepbl 001aCTH JIOKAIN3ALUH IBUKYIICHCS
YaCTHULIbI

102 KopmyckynsipHO-BOITHOBOMYaIN3M

103 JudpakiusiieKTpOHOBHAKPHUCTAIIIAX

104 Criennduika n3mepennii B Mukpomupe. CoOTHOLICHUS
HeonpeaenénHocrel [elizenbepra

105 Pemennerpaduueckuxsamnay

106 Pemenunepacuérupix3anay

107 KonrtponsHas padora no remam: "OcHoBel CTO",
"KopnyckynsipHO-BOJIHOBOM Ayanus3m"

108 OnBITHI IO UCCIIEOBAHNIO CTPOEHUS aTOMA.
[TnanerapnasmonenbaromaPesepdopaa

109 [Tocrynarsibopa

110 Bunel ciektpoB. CekTp ypoBHEH 3HEPIHH aTomMa
BOZIOpOAA

111 CHOHTaHHOE U BBIHYKJEHHOE U3JIy4YEHUE CBETA

112 Jlazep
Hyxnonnas monens sinpa I'eitzen6epra-lBanenko.

113 3apsa 1 MaccoBOE YKCIIO siipa. M30Tombl.

PannoakTuBHOCTH




114

115

116

117

118

3aKOH paJlM0aKTUBHOIrO pacnaaa. CBoicTBa
MOHU3HUPYIOUIETO U3NydeHus. Biausinue
PaAMOAKTUBHOCTH HA )KUBBIC OPTAaHU3MBI.
Jo3umerpus

DHeprus CBSI3U HYKJIOHOB B sipe. SIepHbIC CUITBI.
HedexT maccel snpa. SnepHsie peakuun. SnepHbie
peakTopsl. [Ipo6iieMbl yIIpaBiIsieMOro TEPMOSIIEPHOTO
CUHTE3a.
DKOJIOTMYECKUEACTIEKTHIPA3BUTHSSAICPHOUIHEPTETUKU

MeToibl perucTpanyu U UCCiIe10BaHus
3J€MEHTapHbIX YacTull. DyHIaMeHTaIbHbIE
B3aMMOJICUCTBUS. bapuoOHbI, ME30HBI U JICITOHBI.
[Ipencrasnenue o Crangaptaoiimonenu. Ksapk-
TIIOOHHASIMOJIEbAIPOHOB

®usuka 3a npenenamu CtanaaptHond Mmojenu. TéMHas
Marepust U TEMHAsi JHEPTUSL.
EnuncrBodu3znueckoiikapTUHBIMUPA

OTallbl Pa3BUTHA aCTPOHOMMUMH. 3HadeHUE ACTPOHOMUU

119

[IpumeHMOCTh 3aKOHOB (PU3UKHU U1 00BICHEHUS
PUPOJIBI KOCMUUYECKUX 0OBEKTOB.
MeTo1p1acTPOHOMUYECKUXUCCIIETIOBAHU I

120

121

CoBpeMEeHHbIE ONITHYECKUE TEIECKOIIBI,
pPaaroTeNecKOIbl, BHeaTMOC(hEpHast aCTPOHOMHUS
Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3bI,
IJIAHETHI, UX BUAUMOC JIBIDKCHIUE

122

123

Comeuynas cucrema. Comaite. CoirHeuHast
aKTHUBHOCTH. McTounuk sHepruun CosHIa 1 3BE3]1

3Bé3,Z[BI, HUX OCHOBHBIC XapaKTCPUCTUKHU. I[HarpaMMa




124

"CreKTpaIbHbIN KJ1acC — CBETUMOCTD"

3B€3HBIFJIaBHOI\;IHOCJICI[OB&TCJIBHOCTI/I

125

126

127

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEACTABJICHUS O MMPOUCXOKIACHUHU U IBOJIOLIMHI
ConHua u 3B€3/1. DTalbDKU3HU3BES

Muineunsbiit [1yte — Hama ["anmakTuka. TUIBI TATaKTHK.
YépHble AbIPHI B SApPAX ralaKTHK

Bcenennas. Paciupenne Beenennoit. 3akon Xab66ma.
Teopus bosbuioro B3peiBa. PenukroBoe usiyuenue

128
129

MacmrabnasictpykrypaBcenennoii. MeraranakTuka

Hepeménupienpo6ieMbpIacTpOHOMUU

130

®uznueckuil npakTukyM no reme "HccnenoBanue
MarHUTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB" WIIN
"HccnemoBaHue CBOMCTB (heppOMArHeTHKOB" UITH
"HccnenoBanue AefcTBUS MOCTOSHHOTO MarHuTa Ha
paMKy ¢ TOKOM"

131

®uznyeckuil NpakTukyM o teme "M3mepenue cuisl
Awmrniepa" wnu "VM3yueHune 3aBUCUMOCTH CUJIbI AMIiepa
oT cuibl Toka" win "OnpeneneHue MarHuTHOM
MHAYKIIMYA HA OCHOBE U3MEpPEHUs cuibl Amnepa”

132

®uznyeckuil npakTukyM no teme "HccnenoBanue
SBJICHUS DJIEKTPOMAarHUTHOM MHAYKIMH' WU
"OnpeneneHne MHIYKIIMA BUXPEBOTO MarHUTHOTO
noJtst"

133

134

®uznueckuil npakTukyM 1o teme "Hcecnenosanue
aBieHus: camouHaykuuu'" win "Coopka Moienu
3JIEKTPOMAarHMUTHOrO reHeparopa’

®uznyeckuil NpakTukyM 1o teme "M3mepenue




135

nepuoJia CBOOOAHBIX KOJICOAHUN HUTSHOTO U
IPYXUHHOI'O MasiTHUKOB"

®dusndeckuit mpaktukyM 1o teme "[IpeodbpazoBanue
SHEPryU B IPYKUHHOM MasTHUKE"

136

®uznueckuil npakTukyM no teme "HcecnenoBanue
IIEPEMEHHOI0 TOKA Yepe3 M0CIIE0BATEIbHO
COeIMHEHHBIE KOHAEHCATOP, KaTyLIKy U pe3uctop"
win "HccrnenoBanue paboThl HICTOYHUKOB CBETA B
LENU IepEMEHHOT0 ToKa"

137

138

139

140

®uznyeckuil npakTukyM no teme "M3yduenue
napameTpoB 3BYKOBOM BOJHBI"

®dusnueckuil npakTukyM 1o teme "M3mepenue
nokasaresns npenomienus crexia” win "llomyuenue
M300paKeHUs B CUCTEME U3 IUIOCKOT'0 3epKaia 1
JTUH3BL"

®uznueckuil npakTukyM no reme "Hecnenosanue
3aBHCUMOCTH (POKYCHOTO PacCTOSIHMS OT BEIIECTBa
(Ha mpumepe kuIKkuX JuH3)" unu "N3mepenue
(OKYCHOTO pacCTOSIHUS paCCEeUBAIOIIMX JIUH3"

dusnueckuil npakTukyM 1o teme "Habmonenue
TQpakiuu, UHTepGEpEeHINH U MOoIIpU3aly cBeTa”

141

®uznyeckuil NpakTUKyM 1o teme "OnpeneneHue
UMITYJIbCA ¥ SHEPTHH PEISITUBUCTCKUX YacTHIL (TI0
dororpadusM TpekoB 3apsIKEHHBIX YACTHIL B
MarHuTHOM TnoJe)"

142

®usnueckuil NpakTUKyM 1o teme "M3mepenue
noctosiHHOM [lmanka Ha OCHOBE MCCIEA0BaHUS
dotorddexra" nnm "UccneqoBanne 3aBUCUMOCTH




143

CHJIBI TOKA 4€PE3 CBETOAUOT OT HaHpH)KeHI/IH"

®uznyeckuil npakTukyM no teme "HcecnenoBanue
CIEKTpa pa3peskeHHOr0 aTOMapHOT0 BOJIOPOAa U
HU3MEpEHHE MOCTOSTHHOM Pundepra"

144

®uznueckuil npakTukyM no teme "HcecnenoBanue
PaIuoaKTUBHOTO (DOHA C MCIIOIb30BAaHHEM
no3umetpa" unu "M3ydeHue mormomeHus 6era-
YacTHUIl aTFOMUHUEM"

145

146

Owusnueckuii nmpakTuKyMm 1o Teme "Habmonenus
3BE3IHOTO HEOA HEBOOPYKEHHBIM TIIa30M C
WCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIIOKEHUHN 15
oTIpeIeIICHUs TIOJIOKEHUST HeOeCHBIX 00BEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3usi CeBEpHOro
nonymapus u sspkue 38€3ab1" win "HabmoneHus B
Teneckor JIyHbl, T1aHeT, TYMaHHOCTE! U 3BE3HBIX
CKoOIJIeHui"

O06o0menue 1 cucreMaru3aius 3Hanuii. Pons ¢puszuku
¥ aCTPOHOMHUU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOH,
COLIMATILHOM U ATHUYECKOH cepax NesTeTbHOCTH
YyeJI0BEKa

147

0O0001eHne U cucreMaTh3alus 3Hauuii. Poie u
MeCTO (PU3UKHU U aCTPOHOMHUH B COBPEMEHHOMN
HAy4YHOU KapTHUHE MHpa

148

O0001eHne 1 cucreMaTu3als 3HaHuii. Pois
¢buznueckoit Teopun B GOpMUPOBAHUH
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPa, MECTO
(bu3nUecKoil KapTHHBI MUpPA B OOIIEM PATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTAaBICHUN
0 NpUpoAe




149

150

O000111eHrEe U cUCTEMATU3aLMs 3HAHUN 110 TEME
"Kuuemaruka"

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME
"Kunemaruka"

151

152

153

O0o001IeHNEe U CHCTEMATHU3aLIMs 3HAHUH 110 TEME
"lunamuka"

O000111eH1E U CHCTEMATH3AIINs] 3HAHUH 110 TEME
"Cratuka TBEpIO0TO Tena"

O06o01IeHre U cucTeMaTu3alus 3HaHU| 10 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKe"

154

155

156

O0600mIeHre U cucTeMaTU3aIsl 3HAHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETUUYECKOI Teopun”

O0001IeHNEe U cUCTEMATH3allKs 3HAHUH 110 TEME
"Tepmoaunamuka. TennoBble MalIuHbI"
O0001IeHNEe U cUcTEMATH3AllMs 3HAHUH 110 TEME
"ArperatHble cocTosiHus BemecTBa. DazoBwie
nepexonl"

157

O0001IeHne 1 cCUCTEMAaTU3ALNS 3HAHUI 110 TEME
"DnexkTpuueckoe mnosie"

158

159

O00011IeHNE U CUCTEMATU3ALUs 3HAHUI 10 TEME
"TTocToSIHHBIN ANEKTpUYECKUil TOK"

O00011IeHNE U CUCTEMATU3ALUs 3HAHUI 10 TEME
"TOKM B pa3Iu4HbIX cpenax”

160

161

162

O00011eHre 1 cCUCTEMAaTU3ALNS 3HAHUI 110 TEME
"MarauTtHoe noJe"

PesepBHeIil ypok. O000IIEHHE U CHCTEMAaTHU3aIIHS
3HaHUU 1O TeMe "DIeKTpOMarHUTHAsE UHYKIHS"

PesepBHeIil ypok. O000IIEHHE U CUCTEMATHU3AIHS




3HaHUH 110 TeMe "MexaHndeckue Kojieoanusa”

PesepBHeIil ypok. O000IICHHE U CHCTEMATH3 AN

163 3HaHWH MO TeMe "DIeKTPOMarHuTHBIC KojaeoaHus" !
PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS

164 3HaHUM 1o Teme "MexaHuveckue u 1
AJIEKTPOMArHUTHBIE BOJIHBI"

165 PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3aINS 1
3HaHu# 1o teme "OnTuka"

166 PesepBHblil ypok. O0001IEeHHE U CHCTEMAaTHU3alINs |
3HaHu# 1o treme "OcHobl CTO"
PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS

167 3HaHui 1o TeMe "KopnyckymsipHo-BOJIHOBOU 1
nyanuzm"

168 PesepBHblit ypok. O06001IeHHE U CHCTEMAaTHU3alINS !
3HaHu# 1o Teme "du3nka aroma"
PesepBHbIil ypok. O000IIEHNE U CHCTeMAaTH3aIIHS

169 3HaHU# 1o TeMe "Du3nKa aTOMHOIO s/1pa U 1
3JIEMEHTApHBIX YaCTHIL"

170 PesepBHblil ypok. O6001IEHNE U CUCTEMATH3alIHs |
3HaHU# 1o Teme "DneMeHThl acTpodu3uku”

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 11 knacce/ KacesaoB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «JIPODAY»; AknnonepHoeodiecTBo «M31aTenbcTBo
«IIpocernienue»

®dusuka, 10 knacc/ Kacesanos B.A., O011ecTBO ¢ OrpaHUuYeHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkiinonepHoe odiiecTBo «M3aaTenbcTBO

«IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
https://resh.edu.ru/login

https://myschool.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET
https://resh.edu.ru/login

https://myschool.edu.ru/
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