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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ denepanuy,  pealu3ylOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COAEPKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEW OO0ydaroluXxcs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

Nzyuyenne kypca (U3MKH YriIyOJIEHHOTO YPOBHS IIO3BOJISIET PEalN30BATH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYyalbHBIX M TBOPUYECKMX CIHOCOOHOCTEH KaXKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI Jii MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mpodecCUOHATLHOTO O00pa30BaHUA 0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaroIINuXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3UKE Ha YpPOBHE cpeaHero oOmiero oO0pa3oBaHHs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @u3uke HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUYUTENMAMU (PU3UKH JIJIs1 COCTABJICHHSI CBOMX Pab0YHMX MPOrpamMMm.

[TporpamMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIIET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MOJXO/OB K TMpernojlaBaHuio (PU3MKu Ha YriayOJEéHHOM YpOBHE IMpHU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoiieM mupe. LLkonpHbIN Kype HU3HKN — cCTeMOOOpa3yoIuii
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHE (U3NYECKUX 3HAHHUM ONpENeNuiio XapakTep u OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
($u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuaromierocsi, B (GOpMHUpPOBAHUE YMEHUN NPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qusuku
0o0beIMHEH BOKpPYTr (¢u3nyecKkux Teopui. BenmymmMm B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM oOOWIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akoHOB. lIpm 3TOoM paccmarpuBarorcss Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takxke OOCYXKIEHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coaep:kaHus MPorpaMMsbl 1Mo (PU3MKe JOJKHO OBITh MOCTPOEHO Ha
IPUHLIUINIAX CUCTEMHO-EATEIbHOCTHOTO noaxona. s Gu3nku peanu3anus 3TUX
IPUHILIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO IKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrmyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEJIbHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHUYECKHE ONBITHI TPU HW3YYEHUH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. Btopoit cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIUH.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKkTUKyMa MpECTaBlICHAa €IWHBIM MepedHeM. Bridop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
W3MEPCHHUSI, UCCIACAOBAHUSA 3aBHUCHUMOCTEH (PH3WYECKUX BEIUYMH W ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM mJ1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TPEOYIOIe BhIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOCCIECUCHHIO y4eOHOTO Tpolecca Kype (U3UKUA YTiTyOJIEHHOTO
YPOBHSI HAa YPOBHE CPETHEr0 OOIeTo 00pa30BaHUs JOJKEH U3YYaThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK>Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpanmoHHOEe  000OpyAoBaHHE (OpPMHUPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud s
WCCJICMOBAHMSI  WM3Y4YaeMbIX  SIBIEHHA ¥  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHHM.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
1abopaTopHOTO O00OPYAOBAaHUSA JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dopMupoBaHHe HHTEpeca M CTpPEeMIICHHS OO0y4aloumxcs K HaydYHOMY
U3YUYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyalIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYXKAIOIUM SIBJICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KAK pe3yJbTaTa M3yYEHHs] OCHOB
CTPOEHUS MaTepUU U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

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

(GbopMHpOBaHUE TMPEACTABICHUA O poiv (PU3UKK [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTU;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca (pU3MKu Ha YpOBHE CPEIHETo 00111ero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsX,  BKIOYas  MEXaHUKy,  MOJEKYJSIpHYIO  (U3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3IIEMEHTHI aCTPO(PU3UKY;

(dbopMHpOBaHUE YMEHHUI MPUMEHATH TEOPETUUECKUE 3HAHUA 1J11 O0BbICHEHHUS
bu3nUecKux SIBJICHUI B MPUPOJAE W JUIsl NPUHITHS NPAKTUYECKUX DEIICHUN B
MMOBCEIHEBHOM KU3HHU;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOAENbI0, 3a/ad, MOAPa3yMEBAOIIUX CAMOCTOSATEIBLHOE CO3/IaHUe
bu3nyeckoil MoJenH, aJeKBaTHOM yCJIOBHSM 3aJladyd, B TOM 4YHCJIE 3a]ad
MHKEHEPHOI'O XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUA U TPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepnpeTanuu  UHGOpMaInH,
OINPENENEHHS TOCTOBEPHOCTHU MOJYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepaM nmpodhecCHOHATHHOU ACSTEIPHOCTH, CBI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATHLHOCTAM (DPU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mnporpamMMe Mo (U3MKE MEpeueHb JIabopaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO IO3HAHUSA NPUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHuss (U3MYECKUX BEIMYUH (QHAJIIOTOBBIE U LHU(POBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAsl >KUJKOCTh, HJEaJbHBIA a3, TOYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKMuKym.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B I1E€NMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOT'O JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

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

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbHOM TOUKU OT BPEMEHHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBonmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIbBHOW  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

WnmrocTpanus npeaenbHOro nepexoia i \BMEpPEHNEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTH B PELyKTOpE.

CpaBHeHuEe TyTEeH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIHOHATBHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbsHbpie cucTteMsl orcuéra. IlpuHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TIPaBUTALMOHHON U
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmuUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckas CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBHKECHHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLMAIBHBIX CUCTEMAaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLMAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nabopamopnsie padomuol, nPAKMUKYM.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPU ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCHUTEIBHO OCH BpamieHus. [lmedo cuisl.
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE TIPOLECCHI: KPOHIITEMH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIUTENHOB U PAaCUYET CUJI YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CUCTEMbI MaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTpa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MPEICTaBICHUE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[ToreHuunanbHast SHEPTUS yHpyro aepopMupoBaHHON TpyXHUHBL. [loTeHIMaNbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCcTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3HepruM Teja Mpu COBEPIICHUU PabOTHI.

B3auMHbIe mnpeBpanieHUs] KUHETUYECKOM W IOTEHLMAIBbHOW SHEPrUi IpU
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTU MOJENIU 3JEKTPOMOOUIIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIUAILHON HEPTUU MPYKUHBI ¢ PaOOTOMN CUJIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnYeckor Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmWkKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozened. Macca u pa3Mepel MoJekya (aromoB). KosmuecTBo BemiecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy JaBICHHEM MW CPEAHEH  KUHETUYECKOW  DHEPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYyNaTeIbHOTO TEMJIOBOTO JIBHXKEHHSI €€ YaCTHll.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre mpouecca yCTAaHOBJIEHHS TEIJIOBOTO PABHOBECUS  IPHU
TeII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunpl.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM i
TEPMOJAMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
ToruBa. Pacu€r kommuecTBa TemoThl mnpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsiss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TepeiaTh TEIUIOTY OT 0oJiee XOJIOAHOTO Tella K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumme! gectBus TerioBbix MammH. KIT/I.

Maxkcumansrnoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTUYECKHE acHeKThl MCIIOIb30BaHUs TEIJIOBBIX ABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPY KAIOIIe Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCITOJIb30BAaHUEM TEIJIOBOTO HACOCa, YTUIN3alus OMOOPTraHUYECKOTO TOTUIUBA JIJIst
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Jlemoncmpayuu.

W3meHenune Temneparypsl Mpu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanne aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. McmapeHue u KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllieHHbIE W HEHAChINIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmuyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBneHne W KpucTav3anusa. YJIeJbHAas TEIoTa IUIABJICHUS.
CyO6numariusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenre cuiibl HOBEPXHOCTHOTO HATSXKEHHUSL.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJNEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTO ITOJs. Pa3HOCTH NMOTEHIMANIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUHMaNI 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U Pa3HOCTU
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (Kak OJHOPOAHOro, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JIUMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
HKBUITOTEHIUAJIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcCiloBusL CylmeCTBOBAHUS IMMOCTOSHHOTO AJIEKTPUYECKOTO TOKA. MCTOUHMKM
toka. Hanpsikenue U u D1C &.

3akon Oma Jid yyacTka IeMu.

DnexkTpudeckoe COIIPOTHUBJIEHUE. 3aBUCUMOCTh COITPOTHUBIICHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY nenpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpudeckux meneil. [IpaBmma Kupxroda.



PaGota snextpudeckoro Toka. 3akon /[xxoymns—JIeHa.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Tpsimoe u3mepenue IJIC. KopoTkoe 3amblkaHuE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus amnepMerpa (BoJabTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toxu 6 paznruunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToaynpOBOIHHKHY. CobcTBeHHas U [pUMecHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajlbBaHUKA, padUHUPOBAHUE MEMH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME TPOBOAMMOCTH METAJJIOB U ITOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHHUN (DPU3UUECKUX BEJIINYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCS C YUYETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYUHO20
no3HanuA: SBJICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUeckass BeTUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeitHas ¢yHKIu,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS TUCCOLMAIS, TalIbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, pemeéryarble KOHCTPYKIIMHK), MCTOJIh30BAaHME 3aKOHOB COXpaHECHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IOJIyYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HaHOMAaTepualioB, WU
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSHHBIX MArHUTOB M IMPOBOJHUKOB C  TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

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

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOM YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarnuTtHoe none B Bemectse. @eppOMarHeTUKy, Napa- 1 AMaMarHeTUKH.



TexHuyeckrue yCTpOHMCTBA M TEXHOJOTHYECKUE TMPOILECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienne nBuKeHUsI MMyyKa 3JICKTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI NIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMAarHUTHOW MHAYKUMU. IIOTOK BekTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika WHAYKTUBHOCTH B II€MH TTOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOMU/I, 3alllUTa OT JIEKTPU3ALUK T MPU ABUKESHUU B MArHUTHOM TOJIe
3emuu.

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre caMOUHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIINH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCcKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMITUTY/IaMU KOJICOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeproia MaJlbIX KOoJeOaHul Ipy3a Ha HUTU OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

N3yueHue 3aKOHOB JBUKEHHUS TeJa B X0J€ KOJeOaHN Ha yIPyroM MOABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie Ko1e0aHUA.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJIEOATEIbHOM KOHTYE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIllKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOp B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIe BOJIHBL. Ilepuos, CKOpPOCTh paclnpOCTpaHEHUs U JJMHA BOJHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTephEpEeHIUs |
U pakius.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoOe 3arps3HEHHE OKPY KAIOLIEH Cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[Ikana 37€KTpOMarHUTHLIX BOJH. IIprMeHeHne 371eKTpOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIeH Cpeibl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Jemoncmpayuu.

OObpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJA0IbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoienue oTpaskeHus M MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmtonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHUE.

Habmtoienue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHUM.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHPPAKPaCHOTO U YIbTPAPHOIECTOBOTO U3ITyICHHM.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



N3ydenne napamMeTpoB 3ByKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTRBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOTHI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
pacCTOSIHME M ONTHUYEeCKass CUJIa TOHKOM JIMH3BL. 3aBUCUMOCTh (POKYCHOIO
pPACCTOSIHUSI TOHKOU C(EepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JIMH30M.

Xoj Jiy4a, MPOMIEAIIETO JMH3Y MOJ MPOU3BOJBHBIM YTJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. [1a3 kak onmrtuueckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiIacCMYECKHUX
UHTEP(PEPEHIITMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI: OYKH, JYIa,
nepucKkon, Qoroanmapar, MHUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpPOCBETICHUE
OTITHKH, BOJIOKOHHAS OMITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMapaUIeIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3mepeHnune nokazaresns npeoMIeHUs CTeKIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS PacCEUBAIOIINX JTUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHuUsl B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINM JIa3epHOTO U3JIyYEHHUS Ha JIBYX IIEIAX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOA MPH MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubpl  PUMEHMMOCTHM  KJIaCCMYeCcKoM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PENITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIyJIbca W JHEPTrUU  PEISTUBUCTCKUX  dYacTull (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenus Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne ¢poTope3nucropa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuxka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOeHUs aroMma. [lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiouienre GOTOHOB MPHU MEPEXOE aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKmMUKyM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaj. ['amMma-u3imydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3JyYEHMs. BiusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbI QOH n3inydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Besnus, spKue 3BE3ABI, IUIAHETHI, UX BHIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbel. UEpHBIE ABIPHI B sSApAX
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, MJaHET, TyMaHHOCTEH M 3BE3AHBIX
CKOIUICHUU.

DOu3nvecKuil NPAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (DU3NYECKUX BEITUYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTUKYM).

O0o0maromee NOBTOPEHHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», « IIEMEHTHI aCTPOHOMUU U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSCHUTECIBHOM M  MPOTHOCTHYECKOW  (DYHKIUH
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (usmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuenne kypca ¢usukum yruiyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnvle nOHAMUA,CEA3AHHBIE C UZYUEHUEM MEMOO08 HAYYHOZ20
nO3HaHuA: ABICHHUE, HAay4yHbId (DaKT, rumoresa, (pU3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpuUpone, KoJjieOaTelbHbIE
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3ByKOBas JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBJIEHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHUE IIOCTOSSHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTtop MEepeMEHHOTO TOKA, MHAYKIMOHHAs Ieyb,
JIMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTelb, pasap, pPaaiuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas JIHArHOCTUKAa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKJCHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakIaHCKOTOBOCIIUTAHMS:

e ChOPMUPOBAHHOCTh  TPAXKIAHCKOM  TMO3UIMM  OOYyYaIOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTb B CaMOYIpaBlIE€HWH B  00Opa3oBaTEIbLHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOTOBOCIIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

JAYXOBHO-HPABCTBECHHOTOBOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHMUSI,

e CIOCOOHOCTH OLICHMBATh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHUE JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

3CTETUYECKOTOBOCIIMTAHMS:

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

TPYAOBOIrOBOCIIMTAHUSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp OyayIiel npodeccun u peaan30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJIOINYECCKOIOBOCIINTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAlOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTUHAYYHOI'OIIO3HAHMA

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4YeHUs1 (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESTENbHOCTh UHIUBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Ba3zoBnlestornueckneeicTBUA

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEATh LEIU IEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESTEIBHOCTh, OIICHUBAaTb COOTBETCTBUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.

Bba3zoBbienccienoBarejbcKkueeiCTBHA .

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJIOB peIIeHus1 3a7ad  (HU3MIecKOoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPHU CO3JAAHUU YUYEOHBIX MPOEKTOB B 00JacTH
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3a/1ady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHaAJIM3UPOBAaTh IOJYYEHHbIE B XOJ€ pEIICHUs 3aJa4d pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYILECTBIISITH ITOMUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh0CTOBEPHOCTHUH(GOPMALIHH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3alMOHHBIX 3a/Jad € COOJIIoJIeHuEM TpeOOBaHUN SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (popMaTax ¢
y4€TOM Ha3Ha4yeHUs WHGOpPMalMKU M LEJNeBOW ayJUTOPHH, BBIOMpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBICYHHBeEpPCAJIbHbIeyYeOHble1eliCTBUSA:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3UKM U BO BHE-YPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)10T0 4jieHa KOJIJIEKTUBA,;

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHMBATh KaueCTBO CBOETO BKJIaJa M KaXIOTO YJYacTHHKA KOMAaHIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSABIATH  TBOPYECTBO W  BOOOpakeHHE,  OBITH
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHHUS MPAKTHUYECKONH pabOThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUH;
JTaBaTbOLEHKYHOBBIMCUTYAIIMSIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TmpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATHIIPUOOPETEHHBIUOIIBIT;

c1oco0CcTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMHA B 00JIaCTH
(Gu3MKM, TOCTOSHHO TMOBBINIATH CBOM OOPAa30BATENbHBIA U KYJIbTYpPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, IMOIUOHAJIbHBINNHTEIICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI U MBICIUTEIBbHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MIPUHMMATh MOTHBBI M ApPryMEHTHI JIPYTUX NPU AHAINU3E PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce AOCTHXEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI TIO
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIN WUHTEIUICKT, TIPEITOJIar A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITUAaTUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTHX, YYHUTHIBATh €ro TPH OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemaTh KOH(MIUKTHI.

[MPEJAMETHBIE PE3VJIbTATBI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIrIIyOIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJIoBeKa, POJib U MECTO (M3UKU B COBPEMEHHON HAay4YHOU KapTHHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYEecKuX Tel H
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yHOpyroe 1 abCOIIOTHO HEYNIPYroe CTOJIKHOBEHMSI, MOJEIHU I'a3a, )KUJIKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SBJICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHUS, (OpMYJibl KUHEMAaTHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, MpeoOpa3oBaHus ['amunes Ui CKOPOCTH M NEpeMELICHHUS,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPruH, CBSI3b Pa0OTHI CUJIbI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIOBHSI pPAaBHOBECHS TBEPAOrO Tena), MHPU OSTOM HCHOJIb30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHUYECKOI SHEPTUH, 3aKOHA BCEMUPHOTO TATOTECHHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBSACHATH HJIEKTPUYECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUI1 3aMKHYTOM JJIEKTPUYECKOW Ilenu, 3akoH Jxoyisa—JleHna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUWAJIbHAs »JHEPIUs, KUHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuyd NOpPYXUHBI, KOJMYECTBO TEIJIOTHI,
abcoyIIoTHasl TeMIieparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; IEKTPUUECKOE MOJI€, HAPSHKEHHOCTD 3JIEKTPUYECKOrO MOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAT >3JEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE Yy4YacTKa LENU C MOCIEHOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKEeHHE, nudys3us, nucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUYECKOI BETMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IIPSAMBIX  HU3MEPEHHW, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOANTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJlyuYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOro Tpy/la IPpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeYaroled TpeOOBaHUSIM 3ajayd,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJI0B
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XKJI€HUI ¢ OMOPOIl Ha U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOrM4ECKON O€30MaCHOCTH, MPEACTABIEHUIN O pallMOHATIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEHICHUE PACCMAaTPUBAEMO MPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xonny oOyuenusi BII knacce mpeaMeTHbIE pe3yJbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUI:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAay4HOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka U JaJIbHEHIIeM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OIUCATEIHHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENTFHON M MPOTHOCTUYECKON (GyHKIWN (pu3mdeckoit Teopuu —
ANEKTPOJUHAMUKH, CIECLHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uku, poib (puszmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUIN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsI, TAPMOHWYECKUE KOJeOaHUs, MaTeMaTHIECKUIl MasTHUK,
UJCTbHBIA TIPYKUHHBIA MAaSTHUK, TAPMOHUYECKUE BOJHBI, WJICATHHBIN
KOJIe0aTeNbHbBIN KOHTYD, TOHKAas TUH3a, MOJIeTIE aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;

pa3nuyath yCiaoBUs (TpaHUIIBl, OOJACTH) MPUMEHUMOCTH (HU3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CICUUAIIBHOW  TEOPUHM  OTHOCHUTEJIBHOCTH  (3aKOH  COXpPAaHEHUS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IL€MM CO CKOPOCTBIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOT'O YMCEN M DHEPTUU B SIAEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJII, Pa3HOCTh MOTEHLUUAJIOB, JJIEKTPOABWKYINAS CHIIA, WHIYKLHS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UMCIIO U 3apAJl A1Ipa, SHEPTHSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Judpakuus, JIUCIEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbotoanektpuueckuii 3¢dext (dhororddexrt), ambda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300pakeHne, CO3JaBaAEMOE MJIOCKUM 3€PKajIoM, TOHKOM JTMH301,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOECHBIX T, SBOJIONNH 3BE311 1 BeenenHnoi;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH



¢uznyeckux BEMMYUMH B BHIE TIpadukoB C Y4YETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTH OMBITHI MO MPOBEPKE MPEITIOKEHHONW THUIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHBIE PE3yJIbTaThl U J€laTh BBIBOJ O CTaTyce MPEeIIOKEHHOM
TUIIOTE3bI;

OTKCHIBAaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh TpaBUiia OE30MaCHOTO TPy/a MPU MPOBEACHUN UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJa4yd C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJeNr, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAHMM MAaTEMAaTUYECKUX METOJOB peUIeHHs 3amad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
Pa3HBIX pa3neioB Kypca GU3MKH, a TAK)KE UHTETPAlliU 3HAHUHA W3 APYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKIE€HUI C OOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOACTBEHHOM
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH MpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, A TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMHA [Uii JaJbHEHIIEr0 pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MEepepadOTKH U TMPEAbSIBICHUA Yy4eOHOUW H
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HH(POpPMALINH;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYyNIbl, PALIMOHAIBLHO PACIPEACTATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB TPYMIIbI B pELUICHHE pacCMaTPpUBAEMOM MPOOIEMBbI;

IPOSIBIISATE MOTUBALMIO K Oyaymied npodhecCHOHANbHON AESITeTbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KonuuyectBoyacos
Ne m/m HaumenoBaHuepa3aes0B U TEMIIPOrPAMMBbI Kontpoabnsie | IlpakTuueckue J1eKTpoHHbIe (LH(POBLIE)
Bcero o0pa3oBaTeJibHbIEPECYPCHI
padoThI padoThl
Paznen 1.HAYYHBIA METOJ IMIO3HAHUS ITPUPO/IbI
1.1 HaydHp1iiMeTo AITo3HaHUSIITPUPO B 6
Uroronopazneny 6
Paznea 2.MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 CratukaTeéprororena 5
2.4 3aKOHBICOXPAHEHHSI B MEXAHUKE 10
Hroromopazneny 35
Paznea 3.MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
3.1 (OCHOBBIMOJIEKY IIPHOKHHETHIECKONTEOpHH 15
3.2 Tepmonnnamuka. TenymoBbpleMalInHbI 20
3.3 ArperaTHble cOCTOSHUS BellecTBa. Da3oBbIe IEPEXOIbI 14
Uroromopazneny 49
Paznea 4.9JJEKTPOANHAMUKA
4.1 DIIEKTPHUYECKOETIONE 24
4.2 ITocTOSTHHBINAIIEKTPHUECKUHTOK 24
4.3 Toku B pa3nmyHBIXCpEaax 6
Uroromopaznemy 54
Paznea 5.0PM3MYECKUI MPAKTUKYM
51 | DOU3NYECKUNTTPAKTUKYM 16 16
Hroronopasueiy 16
PezepBHOEBpEMS 10
OBIIEE KOJIMYECTBO YACOB T10 [TPOT'PAMME 170 8 16




11 KJIACC

Ne HaumeHoBaHuepas3aejioB U KoJsmmyecrBouyacos JyekTpoHHbBbIE (IU(PPOBBIE)
/I | TeMOPOrpaMMbl Bcero | Kontpoububiepatorsl | [IpakTudecknepadornl | 00pasoBaTeibHbIEPECYPChI
Pa3nesa 1.2JIEKTPOIUMHAMHUKA
1.1 | MarauTHoenoje 14
1.2 | DnekTpoMarHuTHAsUHTYKITHS 13 1
Hroromnopazaeny 27
Pa3nesn 2. KOJIEBAHUS U BOJIHbBI
2.1 | Mexanndeckuekoie0aHus 10
2.2 | DneKTpoMarHuTHHIEKOJIECOaHUS 15
23 MexaHn4deckue u 10 1
AJIEKTPOMArHUTHBICBOTHBI
2.4 | Onruka 25 1
Hroromnopazaeny 60
Pa3znen 3.0CHOBBI CIEIIMAJILHON TEOPUH OTHOCHUTEJIBHOCTH
3.1 | OcuoBel CTO 5 1
Hroromnopazaeny 5
Pa3nes 4 KBAHTOBAS ®U3UKA
4.1 | KopnyckyJsipHO-BOJIHOBOHIYaJIU3M 15
4.2 | duzukaaroma 5
43 ®du3uKa aTOMHOTO SApa ¥ DJIEMEHTAPHBIX 5 1
JACTHII
Hroromopasaeny 25
Paznen 5.9JIEMEHTBI ACTPOHOMNWU U ACTPODPU3UKHU
5.1 | DneMeHThIACTPOHOMUU M aCTPODU3UKU 12
Wroromnopazaeny 12

Paznea 6. PU3NUYECKNN IPAKTUKYM




6.1 | Ou3HMYECKUNTTPAKTUKYM 16 16
Wroromnopazaeny 16
Paznen 7.0OBIIAIOLIEE IOBTOPEHUE
Cucremaruzanys 1 00001eHe
71 | TIPE/IMETHOTO COIEPHKAHUA 1 OTIbITA 15
JeSITeIbHOCTH, IPUOOPETEHHOTO TPU
n3ydeHun Kypca ¢usuku 10 — 11 kmaccoB
Wroronopazgeny 15
PesepBHOEBpeMs 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoanyecrBoyacos
TemavpoKa B K n Jaran3y | duexkTpoHHblenudpoBbIcodpa3o
n/ yp ¢ OHTPOIBLHEL | HPAKTHICCK | yopypg BaTe/IbHbIEPECYPChI
- ero | epadotsbl nepadoThl
1 | ®usuka — pyHIaMEeHTAJIbHAS HAYKa O TIPUPOJIE 1
5 Hayunslii MeTO O3HAHUSA U METO/BI 1
ucclieloBaHusl (PU3MYECKUX SIBICHUM
3 OKCIIEpUMEHT U T€OpUs B IIPOLIECCE ITO3HAHUS 1
npuposl. HaGmoieHre u SkcrepuMeHT B pusnke
4 | CnocoOpin3mMepeHusipru3nuecKUXBEIMUNH 1
5 AOCOII0THAs M OTHOCUTENbHASI TOIPEIIHOCTH 1
U3MEepEeHUH pU3NUECKUX BEIUYHH
MopenupoBanue B ¢pusuke. Poib u mecto puszuku
6 | B (hopMHpPOBaHUM COBPEMEHHOI Hay4YHOI 1
KAapTUHBI MUPA, B IPAKTUYECKOMN AEATEIbHOCTU
o
Mexannueckoe aBuxeHue. Cucrema oTcyera.
7 | OTHOCUTENBHOCTh MEXaHUYECKOTO JABHIKEHHSL. 1
[Ipsimast 1 oOpaTHasi3aJauMEXaHUKU
Panuyc-BekTOp MaTepuaabHON TOUKH, €T0
g | MPOEKIMH HA OCH KOOP/MHAT. Tpaekropus. 1
[lepememnienune. CKOpocCTb.
HXnpoeKIMMHA0CUKOOpAUHAT
PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.
9 | I'paduueckoe onrcanue paBHOMEPHOTO 1
MPSIMOJIMHENHOTO ABUKEHUS
1 | Cnoxenue nepemenieHuil u ckopocreil. Pemenue 1
0 | 3amau




[EEN

HepasHomMepnoe aBmxenne. MruoBeHHas
CKOpOCTb. Yckopenue. [Ipsamoinnaeitnoe
JIBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

N -

I'paduueckoe onurcanue NPsIMOIUHEITHOTO
JIBHKEHUS C TOCTOSIHHBIM YCKOPEHUEM

w

CBobOogHOe mazieHne. Y CKoOpeHne CBOOOIHOTO
najieHus. 3aBUCUMOCTh KOOPIMHAT, CKOPOCTH,
YCKOPEHHUs OT BPEeMEHH U UX IpapuKu

QN

JIBr>keHue Tena, OpOIIEHHOTO MO YIJIOM K
TOPU30HTY

(G2 1 )

Kpuonunelinoe nuxkenue. [IBuxeHue 1o
OKPY’KHOCTH. YTJIOBas U JIMHENHAs CKOPOCTb.
Ilepuon u wacrora. LleHTpocTpemurenpHoe U
IIOJIHOCYCKOPCHHE

(o2

Kontponbnas padota no teme "Knunemaruka'

~N e

[Tepssiif 3akoH HptoToHa. MHEpLManbHbIe
cuctembl oTcuéra. [I[pUHIUIT OTHOCUTENBHOCTH
[Nanunes. HenHepuuanbHble CUCTEMBI OTCUETA

Cuna. PaBHogeicTByIOIAs cuiia. Bropoii 3akoH
Herotona. Macca

B3anmoperictue ten. Tperuit 3akoH HeroToHa

[IpuHnun cynepno3unuu cuil. Pemenue 3ana4 Ha
IIpUMEHEHHe 3aKkoHOB HproTOHa

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh
rPaBUTALMOHHON U MHEPTHOW MacChl

Cuna TSHKeCTH U YCKOPCHUC CBOGOI[HOFO naacHus

WNINMNN PN IODN (OB (00

HBI/I)KGHI/Ie HEOECHBIX TEJI U UX HNCKYCCTBCHHBIX
CITYTHHKOB. HCpBaﬂ KOCMHYCCKasA CKOPOCTh.




3akonbl Kenepa

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona v BUIbI CUI TPEHUSL.
JIBM>KEHHE B KUIKOCTHU U ra3e ¢ y4TOM CHIIbI
COIIPOTHUBJIICHHUS CPEbI

Hasnenue. 'mapocrarnueckoe nasinenue. Cuia
Apxumena

AOCOIIOTHO TBEPAOC TCJIO. HOCTyrIaTCJ'IBHOC n
BpamaTCJIbHOC IBUKCHHUEC TBEPAOIO TCIIa

MOMEHT CUJIbl OTHOCUTEJIBHO OCH BPAILICHUS.
IIneyocunel

CnoxxeHue Cuil, MIPUIOKEHHBIX K TBEPJIOMY TEIy.
LenTp TsKxecTH Tena. Y cIoBUSI pAaBHOBECHS
TBEepOro Tena. BuasipaBHOBECHS

Pemenuneszagau

P W ow O© N CON|INDNIOODN (G210 ) ) AN

KonTponbhas padota no teme "J{[uHamuka.
Crarukarsepaororena”

N W

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMBI
MaTCpHaJIbHBIX TOYCK. LIGHTp MacCcC CUCTEMbI
MaTCpHaAJIbHBIX TOYCK. TeopeMa 0
ABMXKCHUHNIICHTpaMacce

w w

Nmnynbe cuibl 1 I3BMEHEHHE UMITYJIbCA Tea.
3aKoH coXpaHEHUs UMITyJbca. PeakTuBHOE
NIBIDKEHHE

MoMeHT uMITysIbCa MaTEPUATBHON TOYKH.
[Ipencrasnenue 0 COXpaHEHUU MOMEHTA
VMITYJIbCA B HEHTPAJIBHBIX MOJISAX

o1 w B~ w

Pemenunesanau




PaGota cuibl Ha MajOM U HA KOHEYHOM
nepemenieHnn. I'paguueckoe npeacraBieHne
paboThl CUiIbl. MOIIHOCTB CHJIBI

Kunernueckas sneprus. Teopema 00 U3MEHEHUH
KMHETUYECKOM YHEPIrUU MAaTEPUAIILHON TOUKHU

o w ~N W o W

HOTCHI_[I/IaJIbHBIe N HCIIOTCHIMAJIBbHBIC CUJIBI.
HOTGHHI/IaJ'IBHaH OHEPIUs-.
BTOpaSIKOCMI/I‘-IGCKaSICKOPOCTB

O W

Tpetbst kocmuueckast ckopocTh. CBsi3b pabOTHI
HEMOTEHIUATbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOIN 3HEPTUU CUCTEMBI TEll.
3aKOHCOXpaHEHUIMEXaHUYeCKOMIHEeprun

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepHyiun 1715 M1€anbHOM KUIKOCTH

= A~ |0

Kontponbnas padota mo teme "3akoHbI
COXpaHEHUs B MexaHuKe"

N B

Pa3Butue npencraBieHuit 0 NpupoIe TEIIOTHI.
Ocnosuble nonoxenuss MKT. Tuddysus.
bpoyHOBCKO€E 1BHKEHUE

CtpoeHue ra3000pa3HbIX, KUIKHX U TBEPIBIX
Tell. XapakTep ABUKECHUS U B3aUMOJICHCTBUS
YaCTHUI] BENIECTBA

Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).
KosmuectBoBeniectna. [locrossHHass ABoraipo

Temneparypa. TemoBoe paBHoBecue. Ikana
Llenbcus

Pemenueszagau

Wneanpubeiiiras. I'a3oBbIe3aK0OHE]

AN OO SA |~ D w A~

Ypasuenune MenpaeneeBa-Knaneiipona. Penenne




3a1a4

AolcomoTHasTemneparypa. 3akon/lansToHa

I/Isonpoueccm B NACaJIbHOM ra3€ ¢ mIOCTOSIHHBIM
KOJIMYCCTBOM BCUICCTBA

I'padmueckoe mpencraBieHe U30MPOLIECCOB:
n30TepMa, U30X0pa, n30bapa

OcnoBHoeypaBHenne MKT

W ol O 01O 01O B |00

Pemenueszanau

ol

CBs13b a0COMIOTHON TEMIIEpaTyphbl
TEPMOJUHAMHUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOM HEprueH MOCTyaTeIbHOTO
TEIJIOBOTO JABM)KECHHUS €€ 4aCTHIL

O0001IeHrEe U cUCTEMaTU3aLMs 3HAHUI IO TEME
"OcnoBsl MKT"

o 01|01 O1

Kontponbnas padota mo teme "OcHoBst MKT"

~ O1

TepMonnHaMuueckas cuctema. 3alaHue
BHEIIHUX ycyoBui s T/l cucremsl. BHemnue u
BHyTpeHHUe napamerpsl. [lapamerpsr T /1
CUCTEMBI KaK CpEHUE 3HAYCHUS BEJINYUH,
ONMCBIBAKOIINX €€ HA MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauasio TepMOgMHAMUKH.
Camonpown3BosibHas penakcanust T cuctemsl K
TEIIOBOMY PaBHOBECHIO

Mogenp neanbHoro ra3a B TEpMOJINHAMUKE.
Y CIIOBUATTPUMEHUMOCTHUATOMMOIETTN

O o |© Ol oo o1

VYpaBHenne MeHneneeBa-Kianeipona u
BBIPAKEHUE JUIsl BHYTPEHHEW SHEPTrUU




Bripakenue 1151 BHyTpEHHEW SHEPTUHU

6

1 | O/UHOATOMHOTO HJIEATLHOTO rasa.
KBa3ucTaTHuecKre U HeCTaTHYCCKUEIPOLIECChI

6 DnemeHTapHas paboTa B TEPMOANHAMUKE.

5 Berurcnenue paboTsI 1o rpaduky mporecca Ha

pV-nuarpamme

Temonepenaya Kkak cocod U3MEHEHUsI
BHyTpeHHel sHepruu T/l cuctemsr 6e3
COBEpILICHUsSI PaOOTBHI

KOHBGKHI/I?I, TCILIOMMPOBOAHOCTD, U3JIYUCHUC

KomnuectBo Temiorel. TemmoéMKOCTh Tea.
Y nenwHas ¥ MOJISIpHAs TEMIOEMKOCTH BEIIIECTBA.
VY IenbHASTEIIOTACTOPAHUSA TOIIIIMBA

Pacuért xonudecTBa TEIIOTHI IIpH TCILIOIICpEaAaqIC

[Tonstue 06 aqnabarnom npouecce. [lepBorit
3aKOH TEPMOJIUHAMUKHI

KomnnuecTBo TemnoTel v paboTa Kak Mepbl
U3MEHEHUs BHYTpeHHel sHepruu TJ1 cucTeMsl

BTtopoii 3ak0H TEpMOIMHAMUKH JUIsl pABHOBECHBIX
1 HEPaBHOBECHBIX MPOIIECCOB.
HeoOpaTUMOCThIPUPOAHBIXIPOLIECCOB

[Ipunnune! aevictBus Temnosbix MammuH. KIT

MakcumansHoe 3Hauenue KII. [{ukn Kapuo

Pemenueszagau

WNINDNN [P N[([O o » O INO |OOO g1 o A~ o w o»

OKOJIOTUYECKHE aCIEKThI UCITOJIb30BaHUS
TEIUIOBBIX JIBUraTeNICi.




TemoBoe3arpsi3HEHUEOKPYKarOIIeHCPEabl

Pemenueszanau

O000111eH1E ¥ CUCTEMATH3AaIU 3HAHUH 110 TEME
"Tepmonunamuka. TengoBbleMaliviHb"

Kontponbnas padota nmo teme "TepmoarnHamMuka.
TemnoBbleManuHb!"

~N~NloN|jloN (s~

[TapooOpa3oBanue u KoHACH CaNus. Mcnapenue u
KHIICHHE. Y IebHASATEIIOTaNapo0Opa30BaHUs

~

HacpiiieHHbie U HeHACHIIIEHHBIE MapPh.
KadectBenHasi 3aBUCMMOCTH TUIOTHOCTH U
JaBJICHUS HACBIIIEHHOTO Mapa OT TeMIIepaTyphl,
UX HE3aBUCUMOCTh OT 00hEMa HACHIIIICHHOTO
napa.
3aBHUCHMOCTHTEMITEPATYPHIKUIICHUSOT/IABICHHS B
KHUJKOCTU

BrnaxHocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHUTEIBHAS BIAXKHOCTH

Pemenueszagau

Teépnoe teno. Kpucrammnueckue u amopdHsie
Tesa. AHU30TPONMSICBOMCTBKPUCTAILIIOB

[TnaBnenue u kpucraum3anus. Y aenbHas
TeruioTa riaBneHus. Cyoaumans

w 00 N O | 00O 00|~

Hedopmaruu TBEpaOTO Tena. PacTsmkenue u
cxarue. Casur. Moayine FOnra. [Ipenen ynpyrux
nedopmanuit

(e}

TermoBoe paclIMpeHre KUIKOCTEN U TBEPIBIX
Tel. AHTApMOHHU3M TETUIOBBIX KOJIEOaHUH JaCTHI]
BeIllecTBa

ITpeoOpa3oBanue 3Hepruu B ha30BbIX Mepexoiax




YpaBHEHHETEIIIOBOrO0aIaHca

Pemrenuesanau

[e el o) ~ 0 |O> 0O |01

[ToBepxHOocTHOE HaTsKeHUe. KanwsipHble
sIBJIEHUsI. J{aBieHue 1o UCKPUBJIEHHOM
MOBEPXHOCTHIO xkMakocTu. Popmynallamiaca

O000111eHE U CUCTEMATH3aIlUs 3HAHUH 110 TEME
"ArperaTHble COCTOSIHUSI BELLIECTBA.
dazoBblenepexo bl

o © ©

KontponbHas padota nmo teme "ArperaTHbie
cocrosiHus BemecTBa. DazoBbienepexo bl

= O

OnexTpu3anus Tea U €€ IposBICHUS.
Dnektpruyeckuii 3apsia. [[Ba BUa 3NeKTpUYECKUX
3apsnoB. [IpoBOIHUKY, TUANEKTPUKH U
MOJIYIPOBOIHUKH

OneMeHTapHBIN AEKTPUIECKUH 3apsil. 3aKOH
COXpaHEHHUs NIEKTPUUECKOr0 3apsiia

B3anmopernictere 3aps1oB. ToueuHsle 3apsiibl.
3akoH Kynona

Pemenueszagau

O1 O | O |W (N o

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUYECKUE 3aPSIIbI

o O

Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOueIit 3apsa. JInaum HaMPsHKEHHOCTH
ANeKTprudecKoro nosst. OqHOpOgHOE
IIEKTPUYECKOE MOJIe

IloTeH1IMAIBHOCTD SJICKTPOCTATHUYICCKOI'O ITOJIA.
Pa3HOCTh mOTEHIIMATIOB U HaIIpsPKCHUC




HOTGHHI/IaJ'IBHaH OHEpPIus 3apsaa B
QJICKTPOCTATUYCCKOM I10JIC.
HOTGHHH&J’IBJ’IGKTPOCT&TI/I‘IGCKOFOHOJ’I?I

CBs3p HaHpH)KéHHOCTI/I II0JII 1 Pa3HOCTH
MMOTCHIHUAJIOB JJIA 3JICKTPOCTATHYCCKOI'O I10JIA

[IpuHIMIICYIEPIO3UITUUAIIEKTPUIECKUXITONIEH

Pemenueszagau

[Tone Toueunoro 3apsna. Ilone paBHOMEPHO
3apsDKEHHOU Cephl

[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
mrapa. IToje paBHOMEPHO 3apsKEHHOM
OECKOHEUYHOM IIJIOCKOCTH

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsAI0B

Z[I/IC)J'IGI(TpI/IKI/I " IOJIYIIPOBOAHHKHU B
QJICKTPOCTATUYCCKOM I10JIC

Konpnencarop. DineKTpoEMKOCTh KOHIEHCATOPA.
DNEeKTPOEMKOCTD IIIOCKOTO KOHIGHCATOpa

HapaJ'IJ'IeHLHOCCOC,Z[I/IHCHI/IGKOHI[CHCElTOpOB

OO PR,r I NORrRrROOFR[(OWOR, |PDOPFRP|WORFRL(NORFRP|IFPORPRL OO (O oo ©

HOCJ'IC,Z[OBaTCJILHOCCOCI[I/IHGHI/ICKOH,Z[CHCB.TOPOB




OHeprusszapsKEHHOTOKOHIeHCaTopa

Pemenueszanau

JIBr>KeHWE 3apsKEHHOM YaCTHULIBI B OJJTHOPOJHOM
3IEKTPUUYECKOM T10JIE

Pemenueszanau

O06001eHre U cucTeMaTr3aIis 3HaHUI 110 TeEMe
"OnexkTpuueckoe mnoie"

KonTponbHas padota no teme "ieKTpUyecKoe
nosie”

Cuia toka. ITocTogHHbBIH TOK. Y CIIOBUS
CYIIECTBOBAHUS MOCTOSHHOTO AJIEKTPUUECKOTO
TOKa

Wctounuku Toka. Hanpsixkenne u 3/1C

3akoH OMa U1t yyacTKa LIETIH.
DNEeKTPUYECKOECONPOTHUBIICHHUE

3aBHCHMOCTD COIIPOTUBJICHHUA OAHOPOJAHOTO
IMPOBOAHMKA OT €TI0 AJIWHBI U IJIOIIaan
TNOMNCPCUHOI0 CCUCHUS

RPRr|lOoORR([NRR|ORR|UIRRRARPRPR|IWORRPRPNNRR|PRPR|ORRER|[VCOR

YaenpHOE COIIPOTUBJICHUEC BCUICCTBA. Pemienue
3aga4




HOCHCHOB&TCHBHOC, napajjieJibHOC, CMCIIAHHOC
COCAUHCHHNEC ITPOBOJHUKOB

Pacuér pa3BeTBIIEHHBIX JJIEKTPUYECKUX LICTICH.
[IpaBuna Kupxrodga

Pemenueszagau

Pabora anekrpudeckoro Toka. 3akoH Jxoyms —
Jlenma

Pemenueszanau

MomHoCTb 27eKTpruecKoro Toka. Temnoas
MOIIHOCTb, BBIAEIIIEMAsi Ha PE3UCTOPE

Pemrenuesanau

9[[(: 1 BHYTPCHHEC COIIPOTUBJIICHUC UCTOYHHKA
TOKa

3axon OMa i MOJIHOH (3aMKHYTOH)
BJIEKTPUYECKON e

Pemenunesanau

P JONPFPIONEFEL,INNEPRPIONEFEP IR |IANPRFRPIONEPEIDNNERPIPNERIONE O

MOITHOCTBbUCTOYHUKATOKA




KOpOTKOG3 dAMBIKaHHEC

KOHI[CHC&TOP B IICIIN ITIOCTOSHHOI'O TOKa

Pemenueszagau

Pertennie 3agau mo treMme "IlocTOSIHHBIN
AIEKTPUUYECKUN TOK"

Pertennie 3agau mo treMme "IlocTOSIHHBIN
AIEKTPUUYECKUN TOK"

Permrennie 3agau mo teMe "IlocTOSHHBIN
ANEKTpUYECKUi TOK"

O00011IeHE U CUCTEMATH3aIUs 3HAHUH 110 TEME
"[TocTOSIHHBIN 37eKTpUYECKUI TOK"

Kontponbnas padota o teme "TlocTossHHBIN
ANEKTPUYECKUH TOK"

DnexTpuyueckas MPOBOAUMOCTh PA3INYHBIX
BELIECTB. DJIEKTPUUECKUI TOK B METaJlJIax.
CBepXIIpOBOJIMMOCTh

ORRPRP OWRIOWRNWORFROWR|OTWERL[PWOFRPR|WWEFRLPRINWERE(FPWORERL|OW

DNeKTpUUECKU TOK B paCTBOpPAx M pacIiaBax
ANEKTPOJIUTOB. 3akoHbIDapanesUIAdIeKTPOIN3a




DnekTpuyeckuil Tok B razax. [1mazma

DneKTpUUecKuil TOK B BaKkyyMe. BakyymHble
PUOOPHI

DNEKTPUUECKUNUTOK B IIOIYTIPOBOJHUKAX

AP LWOPRRFRLINMNDRPRIFPDAPE

[TosynipoBOIHUKOBBIENPUOOPEI

®uznueckuil NpakTUKyM o reme "M3mepenue
CUJIBI TOKA W HAIPSKEHUS B LIETIH TOCTOSIHHOTO

1 | Toka mpu NOMOIM aHAJIOTOBBIX U HU(PPOBBIX

4 | u3MepuTeNbHBIX IpUOOopoB" MK "3HaKOMCTBO C

5 | undposoii maboparopueii Mo Gu3MKe.
[Ipumepbin3zmepeHusPpU3nIECKUXBETUIMHITIPUIIO
MOIIHMKOMIIBIOTEPHBIXIATYUKOB"

1 | ®usndeckuit npakTukyMm no teme "M3ydenue

4 | HEpaBHOMEPHOT'O JIBM)KEHUS C 1IEJIbIO

6 | ompesneneHus MTHOBEHHOM ckopocTH”
dusndeckuil npakTukyM 1o teme "M3mepenue

1 | yexopenus mpu PSIMOJIMHEHHOM }

4 paBHOYCKOECHHoaA JIBUKEHHUH 110 HAKIIOHHOW

7 | miockocTH” MK HccnenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
NBIDKeHUN"

1 | ®usnueckuii mpakTUKyM 1o Teme "M3mepenue

4 | yckopenus cBoboaHoro naaenus" nwin "M3yyenue

8 | mBrkeHUs Teira, OpOIIEHHOTO TOPU30HTATEHO"

1 | ®usnueckuil NpakTUKyM 1o Teme "V3yuenue




o B~

JBHIKCHUS TeJa IO OKPY>KHOCTH C TIOCTOSTHHOH 110
Moy ckopocThio" min "MccnenoBanue
3aBUCHMOCTH ITeproa o0pamieHust KOHUIeCKOro
MasiTHUKA OT €ro napamerpos”

duznyeckuil npakTukyM 1o teme "M3mepenue
PaBHOACHUCTBYIOIIEH CUJIBI TP IBUKEHUHU OpycKa

é 1o HakJIOHHOM ockocTH" unu "IIpoBepka

| TMIOTE3bI O HE3ABUCHMOCTH BPEMEHH JIBHIKEHHUA
Opycka 1o HaKJIOHHOH IIOCKOCTH Ha 3a/IaHHOE
paccTositHue OT ero Macchl”
®uznueckuil npakTukyM o teme "HcciaenoBanue

| | 33BUCHMOCTH CHIJI yPYTOCTH, BOSHUKAIOUIMX B

5 | PYWHE 1 PE3HHOBOM o0pasie, OT Ux

1 nedopmarun” i "M3ydenue aBuKEHUs
CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON
yepe3 JIErkuii 6J10K"
duznyeckuil npaktukyM 1o teme "M3mepenue
KO3 pULIMEHTa TPEHUS 110 BETUYHUHE YTIIOBOTO

1 | xoadpduumenra 3aBucumoctu Frp(N)" min

5 | "MccnenoBaHue ABMKEHUS OpycKa 10 HAKJIIOHHOM

2 | TUIOCKOCTH € TIepeMEHHBIM K03 pHImeHTomMm
TpeHus" wnu "M3ydeHne NBMKEHNA Ipy3a Ha Bally
c TpeHuem"
®dusznyeckuil npaktukyM no teme "HccnenoBanue

1 YCIIOBUI paBHOBECHS TBEPIOrO Teja, UMEIOLIETO

5 |och BpanieHus" win "KoHcTpyrnpoBanue

3 KPOHIUTEHHOB U PacuéT CWJI yNIPyTroCTH" WiIn
"N3ydeHne yCTOMYMBOCTH TBEPIOTO TEIA,
HMMEIONIETo MIONaab Onopsl"

1 dusnyeckuil npakTukyM 1o teme "M3mepenue

5 | MMIIyJIbCa TeNa [0 TOPMO3HOMY nyTda" uim

4 "N3mepeHue CUilbl TATH, CKOPOCTH MOJIENH

AJIEKTPOMOOMJISI U MOIITHOCTH CHJIBI TSTH' WITH




"CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C
uMmiysibcom cuisl" wim "HMecnenoBanue
COXPaHEHHUS UMITYJIbCa IPU YIPYTOM
B3auMozeiicTBun" win "M3mepenue
KMHETUYECKOM SHEPTUH Teja M0 TOPMO3HOMY
nytu"

duznyeckuil npakTukyM no teme "M3yuenue
M30TEPMHUECKOro Ipolecca (PeKOMEHI0BaHO

é MCIOJIb30BaHKe UG POBOI JlabopaTopun)" min

5 "U3yueHne u30X0pHOro mnporecca” uin
"U3yuenne nzobapHoro mpouecca’ win
"IIpoBepka ypaBHEHHSI COCTOSIHUS"
®uznueckuil NpakTUKyM o reme "M3mepenue
yaenbHou TermoémkocTu unu "MccnenoBanue

1 | mponecca ocThIBaHUS BellecTBa" UIIH

5 | "UccnenoBanue aguabdaTHOTO mporecca’ win

6 | "W3yuyeHue B3aUMOCBSI3U SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUJIKOCTEN"
dusnyeckuil NpakTukyM 1o teme "M3yuenue
3aKOHOMEPHOCTEN UCTIapeHUsl KUAKOCTENH" UITn

1 "N3mepenue yaenbpHON TEMIIOTHI IUIABICHUS

5 npaa" uin "M3ydeHue CBOMCTB HACKHIIIEHHBIX

7 napoB" wiu "M3MepeHne aOCoIOTHOMN BIaXHOCTH
BO3/lyXa M OLIEHKA MacChl IapoOB B MOMEIEHUN".
N3mepennexo3puiimeHTanoBepXHOCTHOTOHATSIK
SHUS
duznyeckuil npakTukyM no teme "Habmonenue

1 | MPEBPAILIEHHS SHEPTUHU 3aPSKEHHOTO

g | KOHIEHCATOpa B SHEPTHIO M3y CHHS

8 ceetoauoa" uinu "M3yuenue npoTekaHus ToKa B

LIETH, COJIeprKaIled KOHAEHCATOP" WIIH
"Pacnpenenenue pa3HOCTH NOTEHIIUAIOB




(HampspKeHMs ) IPU IOCIIE0BaTEIbHOM
COEIMHEHUH KOHJIEHCATOPOB"

®duznyeckuil npakTukyM 1o teme "HecnenoBanue
CMELIAaHHOTO COeIMHEHUs PE3UCTOPOB" WiIn

é "N3mepenue yaenbHOro COpOTUBIEHUS

9 npoBogHUKOB" K "MccnenoBanre 3aBUCUMOCTH
CHJIBI TOKA OT HAMPSHKEHUS JITIS JTaMITbI
HaKaJuBaHus"
dusnyeckuil mpakTUKyM 1o teme "Habmronenue

1 anekTponusa" unu "M3mepenue 3apsiga

6 onuoBajeuTHoro nona" win "Uccneqosanue

( | 33BHCHMOCTH CONPOTHBIICHHS TEPMOPE3UCTOPA OT

temmnepatypbl” win "CHsITHE BOJIbT-aMIIEPHOI
XapaKTePUCTHKU auonaa”

PesepBHblil ypok. O0001IeHHE U CUCTEMATU3AIIHS
3Hanui mo reme "Kunemaruka"

PesepBHrIil ypok. O000IIeHHE U CUCTEMATU3AIIHS
3HaHu# no teme "J[uHamuka"

PesepBHrIil ypok. O000IIeHHE U CUCTEMATU3AIIHS
3HaHu# no Teme "Crtatuka TBEpaOro tena"

PesepBubIil ypok. O6001ICeHIE U CHCTEMaTH3aIUS
3HAHUHU 10 TeMe "3aKOHBI COXPAHEHHUS B
MexaHuKe"

PesepBubIil ypok. O600mICHIE U CHCTEMaTH3 AU
3HaHu# 1o TeMe "OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKON Teoprn"

oo ook, (OO, [WORFRLNMNOPRF (PO

PesepBubIil ypok. O600IICHIE ¥ CHCTEMaTH3 AU
3HaHUH 10 TeMe "TepMoauHaMUKa.
TernmoBbieMalInHbI"




1 | Pe3epBHblii ypok. O000IIeHHE U CHCTEMATH3AIUs

6 | 3HaHui Mo Teme "ArperaTHble COCTOSHHS 1
7 | BemecTtBa. DazoBpienepexonl"

1 .

5 PesepBHEIil ypok. O000IIEHHE U CHCTeMAaTH3AIHS 1
8 3HaHUM 1Mo TeMme "DnekTpuueckoe mose"

1 | Pe3epBHblii ypok. O000IIeHHE U CHCTEMATH3AIUs

6 | 3HaHuii o reme "I10CTOSTHHBIN ANEKTPUUECKUI 1
9 | ToK"

1 .

7 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIIHS 1
0 3HaHu 1o Teme "ToKu B pa3IMuHbIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KJIACC

No KoanuecTBouacos
o | Temavooka B ” - JaTausyu | daexkTponHblenudpoBbieodpazoBaTe
yp ce OHTPOJIbHBIE PakTHYecKHe | ..o bHBIEPECYPCHI
n ro padoThI padoThI
BzaumopeiicTBue moCTOSHHBIX
1 | MarHuToB ¥ MPOBOJIHUKOB C TOKOM. 1
MarnutHoenose. 'unorezaAmnepa
BexTop MarHUTHON MHIYKIUU.
2 | [IpuHIMI cyneprio3uiiui MarHUTHBIX 1
nosed. JIMHMMMarHnTHOMUH Y KITUU
3 MarauTHo€e 1oJie MPOBOIHUKA C 1
tokoM. OnbITOpcTena
4 Cwiia Amniepa, e€ HarnpaBJIeHUE U 1
MOAYJTb
5 | Pemennesanau 1
6 [Tpumenenue 3akoHa Amnepa. 1
DIEKTPOU3MEPUTENBHBIE TPUOOPHI
Cuna JlopeHna, e€ HarpaBJIeHHUE U
7 | MOAYJIb. JIBrKeHne 3apsyKeHHON 1
YacTUI[bl B OJHOPOJHOM MAarHUTHOM
oJie
8 | Pemennesamau 1
9 | Paboracuisl/loperiia 1
10 | Pemenuesamau 1
MarnuTtHoOe noJie B BEIIECTBE.
11 | ®eppomarueruku, napa- u 1
JIMaMarHeTUKH
OcCHOBHbIE CBOICTBa
12 | peppomarnerukoB. [Ipumenenne 1
beppoMarHeTHKOB




Pentenue 3anau mo teme "MarauTtHoe

13 "
1oJie

14 PGLHCHHI/IG 3aj1a4 1o teme "MaruutHoe
noJie
SIBiieHUE AIEKTPOMArHUTHOMN

15 | unaykuuu. ITotok BekTopa
MarHUTHON MHIYKIUU

16 | DJIC unaykiuu

17 3aKOHAJIEKTPOMAarHUTHOMMHAYKIUUD
apajes

18 BuxpeBoe anexrpuueckoe mnojie. Toku
Dyko

19 O/J1C MHAYKIMY B IBHKYIIUXCS
MIPOBOJIHUKAX

20 | Pemennesanau

21 | IlpaBunoJlenna
WNunyktuBHOCTh. KaTtymka

22 | MHAYKTUBHOCTH B IIETIH MTOCTOSTHHOTO
TOKa

23 SBnennecamonnaykuuu. JJ[C
CaMOUHYKITUU

24 DHeprus MarHUTHOTO TIOJIST KaTYIIKH
C TOKOM. DJIEKTPOMArHUTHOETIOJIE

25 | Pemennesanau

2% 0O00011eHne n CI/'I'CTeMaTI/ISaHI/IH
3HaHMUU 110 TeMe "DJIeKTpoiMHaMuKa"

97 'I'<OHTp0JIBHa$I pabota mo Teme

DJIEKTpOIMHAMUKA "

Konebarenbnas cuctema. CBOOO HBIE

28 | konebanus. ['apmMoHnYecKue

KOJIeOaHus




29

Kunemarnueckoe u JUHaAMHUYECCKOC
OIUCAaHKUE KOJIeOATEIbHBIX JBIDKCHHUH

30

DHepreTudeckoe onvucanue. BeiBoj
JTMHAMUYECKOTO OIHCAaHUS
rapMOHUYECKHUX KOJICOaHUH U3 UX
SHEPreTUYECKOr0 U KHHEMATHIECKOTO
OoInncaHus

31

AwmrunTyna u azakonedanuii

32

[lepuon u yacTora KoJieOaHUH.
[Tepuoa Manmbix CBOOOIHBIX
KoJIe0aHUH MaTeMaTHYECKOTO
MasiTHUKA.
[TeproacBoOOIHBIXKOIEOAHUNIIPY KU
HHOTOMAasITHUKA

33

3aryxatomue KojaedaHus.
BoinysxieHHble KoneOaHus. Pezonanc

34

ABTOKOJICOAHUA

35

Pemenneszanau

36

VYpok-koHpepenus "MexaHnnueckue
KOJIeOAHUsI B MY3bIKAJIbHBIX
MHCTpyMeHTax"

37

O000111eHNEe U CUCTEMATU3ALIS
3HaHUHU 110 TeMe "MexaHnndeckue
KoJiebanus"

38

DNIeKTpOMarHUTHBIEKOJICOaHHS.
Kosieb6arenbHbIMKOHTYD

39

®opmyna Tomcona. CBs3b
aMIUIUTYABI 3apsijia KOHAEHCaTopa ¢
aMIUTUTYI0M CUJIBI TOKA B
KOJI€0aTeIbHOM KOHTYPE

40

3aKOH COXpaHEeHMsI SHEPTUU B
uieaIbHOM KoJie0aTeJIbHOM KOHTYpe




41

3aTyXarolue IEeKTPOMarHuTHbIC
KosiebaHus. BeinyXIeHHbIE
JJIEKTPOMATHUTHBIE KOJIeOaHUs

42

ITepemennsiit Tok. Peaucrop u
KOH/JICGHCATOP B LIETH IIEPEMEHHOT0
TOKa

43

Katymika MHIYKTHUBHOCTH B LIETIU
IIEPEMEHHOr0 TOKa

44

3akoH OMa AJis1 JIEKTPUUECKON LIenu
HepEeMEHHOT0 TOKa

45

MoIHOCTh TEPEMEHHOI0 TOKA.
AMIUITUTYTHOE U IEUCTBYIOLIEE
3HAYEHUE CUJIbl TOKA M HAIPSHKEHUs

46

Pe3oHaHC B 31E€KTpHUUYECKOUIIETTH

47

Pemenne3zanag

48

WneansHblif TpanchopmaTop.
ITpousBoacTBO, nepenaya u
noTpedIeHue MEKTPHUUECKON
SHEPIrUuu

49

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
3JIEKTPOIHEPTUHU B MIOBCEIHEBHON
KHU3HH

50

Pemenneszanau

51

Penrenunesanau

52

O00011eHNEe U CUCTEMATU3ALIS
3HaHMUU 110 TeMe "DJIEKTPOMarHuTHhIE
Kose0aHus"

53

MexaHnyecKkue BOJIHBI.
XapakTepUCTUKHA MEXAHUYECKUX BOJIH




54

CBoiicTBaMEXaHNYECKUXBOIH

55

3ByK. XapaKkTepUCTUKHU3BYKa

56

NHudpa3Byk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKPY KaIOLIEH cpeibl

o7

Pemenueszanau

58

3H€KTpOMaI‘ HUTHBIC BOJIHBI.
I/ISJ'Iy‘leHI/IC SJICKTPOMArdMTHBIX BOJIH

59

OHeprus NeKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

60

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[TpuMeHeHne IEeKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY

61

[IpyuHIMIIBI paIHOCBS3U U
TeneBuneHus. Pagnonokamnus.
DIIeKTpOMarHUTHOE3arpsi3HEHUEOKPY
JKarolencpe bl

62

KonTponbHas pabota mo Teme
"Konebanus u BOJHBI"

63

Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHeHHsl CBeTa

64

Pewenue 3anau Ha npuMeHeHUE
3aKOHA MPSIMOJIMHEWHOTO
pacnpoCTpaHEeHus CBETA

65

Otpaxenue csera. [lnockoe 3epkaino.
Cdepruaeckoe 3epKajio

66

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIBHBIN II0KA3aTelb
MIPEJIOMIIEHUSI.
I1oIHOEBHYTpEHHEEOTPAKEHUE.
[IpenenbHBIYTOINOIHOTOBHY TPEHHE
rOOTpaKEHUs




Pemrenne 3a1a4 Ha IPUMCHCHUC

67 | 3aKOHOB OTPAKEHHS U TPEIOMIICHHS
CBeTa
Xon nydeit B mpusme. Jucnepcust

68 | ceera. CiioxxHBII cocTaB 0e10ro
cpera. lIBet

69 JInn3pl. ®OKyCHOE PacCTOSTHUE U
ONTHYECKasl CUJla JIMH3BI

70 [Toctpoenune n300paxeHuil B TMH3aX
U UX CUCTeMaXx. YBEeJIMYCHHEITNH3bI
Pemenue 3a1a4 Ha mocTpoeHue

71 | n300paxkeHuil, MoIy4aeMbIX ¢
MTOMOIIBIO JINH3

72 | I'mazkakonTryeckascucTeMa
Pemenue 3anau. [Ipenenst

73 | IPUMEHUMOCTH TEOMETPUICCKON
ONTHUKHU

74 CKopocThb cBeTa U METOJIbI €€
WU3MEPCHHUS

75 | lucniepcusiceeta

76 | Uarepdepennmscpera
KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS

77 | HabmroieHUs MAaKCUMYMOB U
MHUHUMYMOB

78 | Pemennesamay

79 | IlpumeHeHnenHTEpPEpEHIINN

80 | dudpakmuscrera

81 JudpaxknuonHas pemeéTka. Y cioBue
HaOJI0IEHUS TTIABHBIX MAKCUMYMOB

82 | Pemrenuesanau




HOHepe‘lHOCTB CBETOBBIX BOJIH.

83
[Tossipusanus ceera

84 | Pemrenuesanau

85 | CeToBbIesIBIICHHSI B IPUPOJIE

86 O00011IeHNE U CUCTEMATHU3ALHS
3gagui o teMe "Ontuka"

87 KoHnTtponbHas pabota 1o Teme
«Onrukay»
['paHUIBI TPUMEHUMOCTH

88 KJIACCUYECKOU MEXaHUKHU. 3aKOHEBI
IEKTPOJIUHAMUKH Y TIPUHIIATT
OTHOCUTEJIBHOCTHU

89 [ToctynarpiciennaabHOUTEOPUNOTHOC
ATEIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM
unrepsai. [Ipeobpazoanus JlopeHna.

90 VYcnoBue npU4UHHOCTH.
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.
3amesieHne BpEeMEHH U COKpaIlleHne
JUTUHBI

91 DHeprus U UMIYJIbC PEISITUBUCTCKOM
YACTHULBI
CBs13b Macchl ¢ SHEpruen u

92 | uMIyIbCOM PENSITUBUCTCKON
YACTHIIBI. DHEPTHUSTIOKOS

93 | PaBHOBECHOETEIIIIOBOCH3ITYYCHHUE

94 | 3akoHcMelneHnABrHA
I'mnoresza M. Ilmanka o kBaHTax.

95
DoToHEBI

96 | DHeprus u UMNyIbCHOTOHA

97 | ®otorddext. OnbiTel A. I'.




CroneroBa. 3akoHblhoTOdPdekTa

VYpaBHeHue DUHIITEHHA 114

98 | bororddexra. "Kpacuas rpanumna"
dotorddexra

99 Jasnenne ceera. OnbrTel I1. H.
Jlebenena

10 .

0 BonHoBbIecBolicTBaYaCTHII

10 Bounnbl ne bpoiins. [{imuHa BoJaHbI e

1 Bpoitnst u pazmepsl obnacTu
JIOKQJIM3AIMK JBUKYIICHCS YaCTHIIBI

10 .

5 KopnyckyisipHO-BOTHOBOW Ty aJIu3M

10

3 JudpakusineKTpoHOBHAKPUCTAIIIAX

10 Crneuunduka usmepeHuii B

4 | MUKpOMHpE. CootHomieHus
HeonpenenénHoctei ['elizendepra

10

5 Pemennerpaduueckuxzanau

10 N

6 Pemenuepacuérupixzamnau

10 KonTponbhas paboTa mo remam:

7 "Ocnossl CTO", "KopmnyckynspHo-
BOJHOBOM Jtyanu3m"
OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS

10 | aToma.

8 | [InanerapHasmonenparomaPesepdopn
a

10

IToctynareibopa




11

Bunsl ciektpoB. CriekTp ypoBHEM
SHEPrUM aToMa BOJ0pO/ia

11 | CionTaHHOE M BBIHYXJIEHHOE

1 | u3nyuyenue cBera

1 Jlazep

2
Hyxiionnas mozens snpa

11 | I'eiizenOepra-MBanenko. 3apsn u

3 | maccoBoe uncio siapa. M30Tomsl.
PannoakTMBHOCTB
3aKOH paslMOaKTUBHOTO pacnaja.

11 CBoiicTBa HOHU3UPYIOIIETO

4 | H3TyUeHHs. Bnusinue
PaAMOAaKTUBHOCTH HA KUBBIE
opra"usmsl. Jlo3umerpus
OHeprus CBA3U HYKJIOHOB B SIIpE.
SAnepusie cubl. Jledekt Macco spa.

11 Snepusle peakuuu. AnepHbie

5 | DCaKTopEL. [Tpobnemb! yrpaBisieMoro
TEPMOSIZICPHOIO CUHTE3a.
DKOJIOTNYEeCKNEeaCTIEKThIPa3BUTHUASAIE
PHONDHEPIrEeTUKHI
MeTtoapl peructpauuu u
HCCJIEIOBAHMS DJIEMEHTAPHBIX

11 | qacTaLL. @yHIaMEHTAJIbHbIE

6 B3aUMOJIeVCTBUS. baprnoHbl, ME30HBI
u sentousl. [Ipencrasienue o
CranpmaprHoitmonenu. KBapk-
[JIFOOHHAsIMOJIENbAJPOHOB

11 ®usnka 3a npeaenamu CtannapTHON

2 | Mozenm. TémHas Marepus U TEMHas

DHEPIusl.




EnuncrBodu3nueckoiikapTUHBIMUDA.

KonrtposnpHasgpabora

11 | Dransl pa3BUTHS ACTPOHOMUHU.

8 | 3HaueHue acTpOHOMUU
[TprMeHMMOCTb 3aKOHOB (PU3UKH IS

11 00BsCHEHUS IPUPOJIbI KOCMUYECKHUX

9 00BEKTOB.
MeTo1b1aCTPOHOMUYECKUXUCCIIEI0BA
HUHI

12 CoBpeMEHHbIE ONITUYECKUE

) | TemecKombl, pauoTenecKomn,
BHeaTMoc(epHasi aCTpPOHOMHUS

12 Bun 38é3nnoro neba. Co3sesnus,

1 | fApxue 3BE3/1bl, IUIAHETHI, UX BUJIUMOE
JIBUKCHHE

12 Conneunas cucrema. CoJsHLe.

5 ConHeyHast akTUBHOCTb. VICTOUHUK
sHepruu CosHIA U 3BE3]

12 3BE37bI, UX OCHOBHBIE

3 | XapaKTEpUCTUKA. Juarpamma
"CEKTpaJIbHBIN KJIACC — CBETUMOCTD "

12 .

4 3BE3/bIMIaBHONIIOCIIEA0BATEILHOCTH
BnyTtpeHHee cTpoeHue 3BE3 .

12 | CoBpemMeHHBIE IPECTABICHUS O

5 | mpoucxoxaenuu u 3Bostonnu ConHua
1 3BE3/1. DTaNbDKU3HU3BEZ ]

12 Mieunsiii [1yTe — Hama ['anakTuka.

6 Tunel ranaktuk. YEpHbIE ABIPHI B
AJIpax TaJaKkTUK

12 | Bcenennas. Pacummpenue BeenenHoil.

7 | 3axon Xa661sa. Teopust boabmioro




B3phbIBA. PenmmkToBOe N3JIY4YCHUC

12 | MacmtabHascTpykTypaBceneHHOM.

8 | MeraranakTuka

32 Hepeménupienpo6ieMbplacTpOHOMUN
DuU3nYeCcKui MPAKTUKYM 110 TEME
"HccnenoBaHue MarHUTHOTO MOJIs
MIOCTOSIHHBIX MarHUTOB" MJIU

13 | "MccnenoBaHue CBOWCTB

0 | deppoMaraeTukoB" uan
"UccnenoBanue 1eicTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuibsl Amiiepa" uiau

13 | "M3yueHue 3aBUCUMOCTH CHITBI

1 | Ammepa oT criibl TOKa" WK
"OnpeneneHne MarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammnepa'
Du3HUeCKU IPAKTUKYM I10 TEME

13 "HNccmenoBaHue SIBj'IeHI/ISI )

o | PAEKTPOMArHUTHON HHAYKIMK" WK
"OnpeneneHre HHIYKIUN BUXPEBOTO
MarHuTHOTo noJss"

Du3HUeCKU IPAKTUKYM I10 TEME

13 "HccnenoBaHue IBIEHUS

3 camounaykiun" wim "Coopka
MOJIEH 3JIEKTPOMAarHUTHOTO
regeparopa”

13 Pu3nUeCcKuil IPAKTUKYM 110 TEME

4 "N3mepenue nepuoia CBOOOIHBIX

KoJIeOAHHMI HUTSHOTO U IMPYKUHHOT'O




MAasiTHUKOB"

DuU3nyeCcKui MPaKTUKYM 110 TEME

13 |,

5 [TpeoOpa3oBanue 3HEPruy B
IPYKUHHOM MasiTHUKE"
DuU3nYeCcKui MPaKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa

13 | 1€PE3 10CIEN0BATENLHO

6 | COCAMHEHHBIC KOH/ICHCATOP, KATYIIKY
u pesuctop" unu "MccnenoBanue
paboThl ICTOYHUKOB CBETA B LIECTIH
EpEMEHHOT0 TOKa"

13 ?)mnqecmdﬁ HPaKTHKYM 110 TeMe

7 N3yuenue napameTpoB 3ByKOBOM
BOJIHBI"

Du3nyecKuil MPaKTUKYM I10 TEME

13 "N3mepenue HOKazaTsﬂﬁ

g | TpeoMIIeHHs CTeKa” Win
"TlonydyeHne n300paxeHus B CUCTEME
13 IJIOCKOTO 3epKayia U JUH3bI"
Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH

13 | pokycHOro paccTostHus OT BelleCTBa

9 | (Ha mpuMepe KXUAKUX JIUH3)" WIn
"N3mepenue pOKyCHOro pacCTOSTHUS
paccenBaronuX JUH3"

Pu3nYecKuil NPAKTUKYM 110 TEME

14 | "Habnronenue nudpaxim,

0 | mHTEpdEpeHIINHN U MOISIPU3AAN
cBeta"

14 Pu3nUeCcKuil IPAKTUKYM 110 TEME

1 "OnpeneneHyre UMITyJIbca U SHEPTUU

PCIATUBHUCTCKUX YAaCTUIL (HO




doTorpadusM TPEKOB 3apSHKEHHBIX
YaCTHUIl B MArHUTHOM T11oJj1e)"

14

Pu3n4eCKui IPAKTUKYM 110 TEME
"U3mepenne noctosinuou [lnanka Ha
ocHoBe uccienoanus Gorodrdpdexra"
niny "UccienoBanue 3aBUCUMOCTU
CHUJIBI TOKA YEpEe3 CBETOANO]T OT
HanpspKeHus"

14

DuU3nYeCcKui MPaKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3pekeHHOro aTOMapHOTo BOJAOPOAa
U U3MepeHne nocrosHHoi Punbepra”

14

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO
¢doHa ¢ UCTIOIB30BaHUEM J103UMETpa”
win "M3ydenue nornomienus 6eta-
4acTHI] aTIOMAHUEM"

14

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOmronenus 3BE€31HOr0 HEOa
HEBOOPYKEHHBIM I'TIa30M C
MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JUISl ONIPEACIICHUS
HOJIOXKEHUS HEOEeCHBIX 0OBEKTOB Ha
KOHKDPETHYIO J1aTy: OCHOBHBIE
co3Be3ust CeBepHOro Nnosymapus u
spkue 38€361" win "HabmoaeHus B
Teneckorn JIyHsl, I1aHeT,
TYMaHHOCTEHN U 3BE3THBIX
CKOIUIeHHH"

14

O06o0011eHNEe U cCUCTeMAaTH3aIs
3HaHuU. Ponb GU3KMKHN U acTpOHOMUHU
B DKOHOMHMYECKON, TEXHOIOTUYECKOH,
COLIMAJILHOW U ATHYECKOH cepax




JACATCIIBHOCTH YCJIOBCKA

O00011eHrEe U cCUCTEMATU3ALIS

14 | 3sHanuii. Ponb u Mmecto ¢puzuku u

7 | acTpOHOMHMH B COBPEMEHHOM HAYYHOM
KapTHHE MHUpa
O00011IcHNE U CHCTEMATHU3AIINS
3HaHui. Posb pusmdeckoit Teopuu B

14 (GbOopMUPOBAHUU TIPEIICTABICHUIA O

8 (bU3UYECKON KapTHHE MUPA, MECTO
($u3nyecKoil KapTUHBI MUpa B 0011IEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O PUPOC

14 | O6o0ImEeHNEe U CUCTEMATHU3AIINS

9 | smanuii no reme "Kunemaruka"

15 | O0o01IeHne U cUCTEMaTH3ALIH

0 | 3mauwmii mo teme "Kunemarnka"

15 | O600mEenne U cucTeMaTHU3AIUS

1 | 3manwmii no treme "JIluHamuka"

15 O00011IeHNE U CUCTEMATH3AINS

5 3HaHu# 1o Teme "CtaTtuka TBEpAOTro
Tena"

15 O00011IeHNE U CUCTEMATH3AINS

3 3HaHUN 10 TeMe "3aKOHBI COXPAHEHHUS
B MexaHHKke"

15 O00011IeHNE U CUCTEMATH3AINS

4 3HaHUH 110 TeMe "OCHOBEI
MOJICKYJISIPHO-KUHETHUECKOH Teopun”

15 O0o001IcHNE U CHCTEMATH3aIINS

5 3HaHui no teMe "TepMoauHaMuKa.
TemmoBeleMalIMHbBI"

15 | O6001IeHNE U CHCTEMATHU3AIIH

6 | 3Hanmii o Teme "ArperatHsie




COCTOsIHHA BEUICCTBA.

®dazoBblenepexon”

15 O06o001IeHNEe U CHCTeMAaTH3aIINS

7 3HAHUU MO TeMe "DNEeKTpUIECcKoe
noJe"

15 O06001IeHNEe U CHCTeMAaTH3aIINS

8 3HaHui 1o Teme "[locTosHHBII
IIEKTPUYECKUH TOK"

15 O0001IeHNEe U CHCTeMAaTU3AIUS

9 3HaHUM 10 TeMe "TOKM B pa3IMuHbIX
cpenax"

16 | O606mIeHre U cHCTeMaTU3aus

0 | 3Hanwmii no Teme "MarautHoe noJie"

16 PesepBHblii ypok. O6001IeHre U

1 | cucremarnzaius 3HAHHUU TI0 TEME
"DeKTpoMarHuTHas MHIyKIus"

16 PesepBHblii ypok. O6001IeHE U

o | cncTematusaims 3HAHHUU TI0 TEME
"MexaHuyeckue Koyuebanus"

16 PesepBHbIit ypok. O6001IeHre U

3 | cucTemarusams 3HAHHUU TI0 TEME
"DeKTpoMarHuTHbIe Kosebanus"
PesepBHbIit ypok. O6001IeHre U

16 | cucremaru3anms 3HAHWIA 11O TEMe

4 | "MexaHUYeCcKHE U
3JIEKTPOMAarHUTHbIEC BOJIHBI"

16 PesepBHbIil ypok. O6001IeHNE 1

g | CHCTEMATH3aIHs 3HaHUU TIO TEME
"Ontuka"

16 PesepBHbIil ypok. O6001IeHNE 1

g | CHCTEMaTH3aIHS 3HAaHUU TIO TEME

"OcHoBel CTO"




PesepBHbIii ypok. O6001IeHNE 1
CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe

o 1
7 | "KopmyckynsipHO-BOJTHOBOM
Jqyanu3m"”
16 PesepBueiit ypok. O000mIcHNE U
g | CHcTeMaTH3aLHA 3HaHUU IO TeMe 1
"®u3uka aroma"
PesepBusiit ypok. O600mIcHNE U
16 | cucremaru3anus 3HaHUH 10 TEME 1
9 | "®wusuka aTOMHOTO s/1pa U
3JIEMEHTapPHBIX YaCTHUIL"
17 PesepBHblii ypok. O6001IeHE U
o |cucremarnzaius 3HAHUM 110 TEME 1
"DnemMeHTHl acTpohu3uKu"
BIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
» dmsuka, 10 xrace/ Msakumes I'.4., byxosues b.b., Corckuiit H.H. on

penaknueti [TapdenteeBoii H.A., AknnonepHoe o6mecTBo «3maTenscTBO
«IIpocsemienne»

» ®usuka, 11 kmacc/ Mskumes I'.JI., Byxosues b.b., Yapyrun B.M. noz
penakmueit [TapdpentreBoit H.A., AkninonepHoe oomectBo «M31aTenscTBo
«IIpocsemieHue»

o A.Il. PeimMkeBuu. @usuka. 3agauyduk. 10-11 ki1.: mocoOue mid

oO1ieoOpazoBarenbHbIX yupexaenuil/ A.Il. PeimkeBuu.- M.: JIpoda

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
o O.U. I'pomueBa. Tematnyeckue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE PAOOTHI
no ¢usuke. 10, 11 xmace - M.: U3gaTenbcTBO «DK3aMeH»
o« MW.B.Tonosa. ®uzuka. 10, 11 xknacc. Kourponbnsie padbotst B HOBOM

dbopmare.- M.: « HTEIEKT-LIEHTP»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

POUI; YUN.PY



