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[Iporpamma 10 ¢u3nKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yu€ToMm QenepanbHON paboueit mporpammsl BocnuTanusa U KoHnenuun
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ ®denepainuy,  peaqu3yOIMMX  OCHOBHBICE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOr0 mpeaMera C y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaroIIMXCA.
[TporpamMMa 1o ¢u3uke Aa€T MpEeACTaBICHHE O LEAX, COAEpKaHMM, OOIIel
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyOJIEHHOM ypOBHE.

N3yuenue kypca (u3ukd yriayOJIEHHOrO YpPOBHSI MO3BOJISIET PEATM30BaTh
3aJa4i MPOPEeCCUOHANBHON OPUEHTAIMH, HAPABICHO HAa CO3JaHUE YCIOBHM IS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)abIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJLKEHHS 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUd IO Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBHOCTSIM.

B nmporpamme mno (¢usuke omnpeaensorcs IJIaHUPYEMble pe3yJbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€HHOM  ypoBHe).  HayuHo-
METO/I0JIOTUYECKON OCHOBOWM Il pa3pabdOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOyYalolUXCs, OCBOMBIIMX
nmporpamMmy 10 (U3MKE HAa YpOBHE CpeaHero o0miero oOpa3oBaHus Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIFOYAET:

IUIAaHUPYEMBbIE pPE3yJIbTaThl OCBOCHMS Kypca (PU3UKM Ha YriayOia€HHOM
YPOBHE, B TOM YHCJIE€ MPEAMETHBIE PE3YJIbTAThI 110 roj1aM 00yUEHHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma 1o @u3uke HMEEeT NPHUMEPHBIA XapakTep U MOXKET ObITh
UCITOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsI COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[TporpaMMa no ¢pu3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPENOCTABISAET BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOIUYECKHX
NOJXOJOB K MpenoAaBaHuio (U3UKK Ha YriayOJE€HHOM YpOBHE IMpPH YCJIOBHUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»xkatoieM mupe. LLkonpHbINH Kypce (U3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWN, HW3YYaeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonmb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeIio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHsS] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOywaromierocsi, B ((OpMUPOBAHUE YMEHUN MPUMEHSATHh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITIOJIHEHUH UMH YY€OHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOI0KEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €I0 OCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesoB (U3MKH, BKIIIOUAET Kak
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HU3UMKH
oObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymmm B Kypce sBiseTcs
(GbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys nOpeanonaracT MCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uk ¢ pa3BUTHEM OOLIECTBAa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoaEHHOTO YpOBHS
MPEANnoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpu 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke O0OCYKIEHUs
npo6JieM palOHAIBHOTO IPUPOONOIb30BAHMS U HKOJIOTHYECKOM 0€3011acCHOCTH.

OcBoeHue coJiepKaHusi MporpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIMIAX CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. i Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielcTBytomero ¢akropa ydeOHOro mporecca. s yriyonéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOIO0 JSKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyMma. [Ipu 3TOM BO3MOKHBI



IBa crocoba peanu3aluyd (QU3MYECKOrOo TpPaKkTHKyma. B mepBom ciydae
NPAaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpaluss padoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHBIX paboOT, KOTOpbIE
IPOBOASATCS B Ipolecce u3ydyeHus pasaena (temsl). IIpu 3Tom mon paboramu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOSTEIbHOE HUCCIENOBAHUE, KOTOPOE MPOBOJIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 MOIArOBOM HHCTPYKIIHH.

B nporpamme 1o (¢usnke cUCTEMa YYEHMUECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa Ipe/CTaBlIeHAa €IWHBIM IepeuHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTEIbHOrO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUST W OCHamleHusi kabunera ¢usuku. [Ipm sToM oOecmeunBaercs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSMU DIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Ka4eCTBEHHBIX
3agad. [lpu 3TOM nnst pacy€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a7add C SBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MUECKON MOJENBIO, MMO3BOJISIIOIINE MPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOIO paszzeiia Kypca, Tak U
UHTETPUPYS MPUMEHEHHE 3HAHUN U3 Pa3HbIX pa3fenoB. /st kKaueCTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIOTCSA 3aJaHWsi Ha OOBACHEHUE/NMpPEICKa3aHHe MPOTEKAHUS
¢u3nyecKuX SBJICHUNA U MPOLIECCOB B OKPY’KAIOIIEH XKU3HHU, TpeOyrolue BbIOOpa
buznyecKoil MoAeNnu A CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpoliecca Kypc (PU3NKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3ydaThCs B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere (QU3MKK JODKHO OBITH HEOOXOIUMOE
JabopatopHoe 00OpyJOBaHWE [Js1 BBHIMOJIHEHHUS YKa3aHHBIX B IMporpamme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIIMOHHOE 000pyTI0BaHHE.

JleMoHCTpaoHHOe 00OpyJoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUW M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHECHHIA.

JlabopaTopHoe 00OpynOBaHHE MJII YYCHUUYECKHX TMPAKTUYECKUX padoT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMILUIEKTOB M 0OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIOJIb30BAaHUU AHAJOTOBBIX W IHU(POBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(GopMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HaydyHOMY
U3YYEHHUIO TPUPOJBI, PA3BUTHE HX HHTEIUIEKTyaJlbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHNE HAYYHOI'O MHUPOBO33PEHMsSI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHre yMEHUI OOBSICHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHIX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O POJIM (PUMKK AN Pa3BUTHUS JPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAIBHOW  IESITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHEeMy 0Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTrmxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3UKN Ha YPOBHE CPEIHET0 0011Iero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYSpHYIO  (DHU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKHUE 3HAHUS JJIs1 OOBSICHEHUS
¢u3nyecKuxX SBICHUNH B MPUPOAE U JUIsl NMPUHATHUS MPAKTUUYECKUX pPEIIEHUN B
MMOBCEHEBHOM JKHU3HMU;

OCBOCHHME CIOCOOOB PpEIIECHUS] pPAa3IUWYHBbIX 3a7a4 C SBHO 3aJaHHOU
¢uznyeckoil MoneNblo, 3a/1ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHUE
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadyd, B TOM 4YHUCIE 3ajad
WHXEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M TMPUHLHUIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOULYIO CPENyY;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHUSA W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHaldM3a M HMHTEpOpeTanud  HHpOpMaIuH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI TNPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JIEATEIILHOCTH;

pa3BuTHE HHTEpeca K chepam mpodeccnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
¢ (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu DPI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHETo OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIEIUATBLHOCTAM (GPU3HKO-TEXHHUECKOTO TIPOQHIIS.

Ha usyuenne pusuxu (yrinyOna€HHBIH YpOBEHB) HA YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEIIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemeiii B mporpamMmMe 1o (¢U3MKE TMepeueHb JabopaTOpHBIX U
NPAKTHYECKUX paboT SIBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JIeJacT BHIOOD
NPOBEJCHHUS JIA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJarommxcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs HayKa o npupojae. HayuHslit MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUM.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT |
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIFOTHO TBEPJIOE TENO, WJealdbHAasl KUIKOCTb, WACAIBHBIN Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Dusndeckas
TEOPHUS.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

N3mepeHne cuiibl TOKAa W HANPSXKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHLHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBol nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €r0 IPOEKIUMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIIMH Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKu.



KpuBosmHenHoe  nBWKeHWE. J[BMKEHHWE  MaTepuagbHOM  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m vactora obOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JIBUKCHHE CHApsIOB, LIETIHbIE, IIecTepéHYaTble W peMEHHBIE MepeaauH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnrocTpanuus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnrogenue aBMKeHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME IyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi mpu NpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJIcHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuenne nABUXKEHUSI Tella, OpPOIIEHHOTO TOpu3oHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUXKEHUSI Tella MO OKPYXKHOCTHU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUMOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspbxkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguyeckod IMUPOTHL. JIBUKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxyuierocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
YKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyeckrue yCTpOMCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOIIEW  MNPWIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HAa €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOEe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHibl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

HccnenoBanve yCIOBUM pPABHOBECHS TBEPAOIO TEla, HMMEIOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIUTENHOB U pacUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHbBIX TOYEK. L{eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M1 ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJISX.

PaboTta cuisl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loTeHIMaNbHBIE W HENOTEHUMANbHbIE CWIBL. lloTeHnManpHas »HeEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThst KocMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHy/UIM U1 HMIEaIbHOM JKUIAKOCTU Kak CJIEACTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOEe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBI.

W3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KUHETUYECKOM W MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomuolt, npaKmuKym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHS] TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosexkyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THX



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

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

Mopenbs uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu I1BUXKEHHUS YaCTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS TIPH
TEII000MEeHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yyenune n30X0pHOro nporecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. CamMomnpou3BOibHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH 3HEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Boruncienne paboThl o rpaduky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  3HEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJISIpHas
TEIUTOEMKOCTH BElIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTAa CTrOpaHUs
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnmuecTtBo
TEIUIOTBI W paboTa Kak MeEpbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
33IaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afauadara. AGCONIOTHAs TeMIeparypa.

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

[TpuHumme! qeicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHMEM TEIUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3menenue Temneparypsl pu aanadbaTudecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHACHcamus. VcmapeHue W KWIeHHWE. Y eibHAs
TEIJIOTa Mapoo0pa30BaHU.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBienne W Kpuctamm3anus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYKHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEeprun B Pa30oBbIX MEPEXOaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBinenus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIBI.

Hemoncmpayuu.

TerioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTABJICHHM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Paznen 4. DiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnexTpuzanms Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsan. JlBa Buzaa
DNEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, IHAJIEKTPUKA U  MHOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hampsok€éHHocTh  anekTpuueckoro  mnosisa.  [IpoOuwiid  3apsa.  Jluauu
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTaTUYECKOTO NOoJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl  DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMepHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HANpsXKEHHOCTH 3TUX MOJEH U
HKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JanexTpuku B AIEKTPOCTATUYECKOM ToJIE. Jwusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrmxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJICKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA DIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCaTopa OT IUIOLIAaH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJICKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 231eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u DJIC £ .

3akod OMa U1 ydacTKa [EMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEIIIECTRA.

IlocnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

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

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

CrniocoObl coenHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJISl  JIAMITBI
HaKaJIUBaHMUSI.

YBenudeHue npejesia u3sMepeHus ammnepMerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJ{C raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temrnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKHY. CoOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CaMOCTOSTENBHOTO pa3pana. Monxus. [lma3ma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, pAaPUHUPOBAHUE MENH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIUS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxkcnepumenm, nabopamopnoie padomol, nPAKMUKyM.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OMHOBAIEHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (PU3NYECKUX BEIUYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUN, HWCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEPKA MPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYMY).

MesknpeaMeTHbIE CBA3H.

WN3yuyenne kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYILECTBIIIETCS € YYETOM CONEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EU C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nonamus, C6A3aHHbBIE C U3YUECHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBICHHWE, Hay4yHbId (akT, rumoresa, (pumyeckas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoWcTBa. TpUroHOMETpUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIoUIeHl cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA Ul  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, KUJIKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTAYECKAS TUCCOLIMAIUS, TaIbBAHNKA, SJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTb BO3/yXa, BETPhl, 6apOMETp, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIMHN), UCTOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marnuTHOM wuWHAYKOMM. [IpuHIMND cynepno3uuun
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiIE€HUE U MOJYJb. JIBUKEHUE 3apSKEHHON YACTULIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Beuiectse. DeppoOMarHeTUKH, Napa- U TUAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYyJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM TOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanre MarHUTHOTO TTOJIST TOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykiuu. OJIC uHAyKUMU. 3aKOH 3JIEKTPOMarHuTHOM uHAYKuuu Dapajnes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOUHIYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM I0JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITWU.

HccnenoBanne 3aBucumoct IOJIC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCcKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 UX DHEPreTUUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYJIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BuusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJieOaHUI rpy3a Ha HUTU OT
aAMILTATY/IbI.

HccnenoBanue 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOTHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPaHEHUS YHEPTUU MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUIH.

Hab0mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasITHUKOB.

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

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJAEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJ€0aTeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  TpancopmaTop. Ilpom3BoacTBo, mepepadya W NOTpEOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3EKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS!.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOIrO
TOKA.

Pe3oHaHnc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHIUIT AEUCTBUS TpaHCPOpMaTOpa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3yuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnronenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJeHHe, MHTepdepeHIus u
TudpaKIms.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHMTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUE,
noJisipu3anys, uHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeJIbl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIBHBIX BOJH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUU.

HabGnrogenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIOMJICHUE, TTOJSpU3alys, udpaKius, UHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TYyUECHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH NPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroiyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaroiiue JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM cepruyeckol JMH3bl OT €€ F€OMETPUM U OTHOCHUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kimaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITongpuszauus ceera.

TexHu4eckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, TPOSKIIMOHHBIN amnmapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX IIYYKOB YEpPE3 IUIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Habmronenune nudpakiilmOHHOTO CIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpAacCTOSIHUS OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JINH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHInn 1 MOJISIpU3aIii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTephepeHIINN JIa3ePHOTO U3JIYyYCHUS HA IBYX IIEISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUGPaKIMOHHOTO CIEKTpa.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AU(PPAKIHOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTHM  KJIacCMYecKoM  MexaHuku.  [loctynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBal.  I[IpeoOpazoBanusi  JlopeHa.
YcenoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbLCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPsXKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

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

®DOTOHBI. DHEPrusi U UMIYJIbC POTOHA.

dotordpdext. Oneitel A. I'. CroneTtoBa. 3akoHbl hoTodPdekra. YpaBHEHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornonierre (pOTOHOB MPHU MEPEX0Jie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIroOi.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnronenue IMHEeH4aToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOI0 aTOMApHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Alnbda-pacnaja. OJNEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBONCTBa MOHHU3UPYIOUIETO M3IyYCHMs. BIusgHME PATMOAKTUBHOCTH HA >KUBBIE
opranu3Mbl. EcrecTBeHHbIN (OH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. SnepHbie cuiibl. Jlepekt macchl spa.

Anepubie peakiuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonsl perucTpanvy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJCUCTBUSA. bapuOHBI, ME30HBI U JICITOHBI.
[IpencraBnenne o CtangapTHOi Moaenu. KBapk-TiitooHHas MOAENb apPOHOB.

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTUUECKUE IIPOLIECCHL: T03UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paaoakTUBHOTO (hOHA C UCIIOJIB30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DieMeHTBHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoitHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHia U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJIaKTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ua. Pazberanue rajiakTuk.
Teopust bonpiioro B3peiBa. PemkToBOE M3IIydeHHUE.

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUIOKEHUHN ISl OTIPEICIICHHS TTOJI0KECHHUS HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEJIUYUH C MCIOJIb30BaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUHN (PU3UYCCKUX BEIIMYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX M3MEPEHHUM, HMCCIEAOBAHUM  3aBUCUMOCTEM
bu3MUecKkuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKMUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

O0600maromiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonexynsipHasi pu3nMKa U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJIHB», «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH c(hepax AeaTeTbHOCTH YelI0BeKa, pOJib M1 MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATH3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, posib HU3MIECKON Teopun B (OPMUPOBAHUU MPEICTABICHUN
0 (u3MYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B 00OIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeamMeTHble CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCSL C YUETOM COJIEPIKATEIIBHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€OTrpapUu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: FBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, HW3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPHI M MX NPOEKIMH HAa OCU KOOPJIMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOHST TPEYTOJHLHHUKOB,
OTIpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIECHUS B JKUBOW MpUpoOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PHUCKU TPU TPOU3BOJICTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yIbTPA3BYKOBasg JOUArHOCTUKA B MEJHUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBIN
aHaju3.

T'eocpaghusa: wmarHuTHbIE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AIEKTPOJBUTATEND SIKOOM, TeHEepaTop MEPEeMEHHOTO TOKa, WHAYKIIMOHHAs TeUb,
JMHUU 3JIEKTponepeaay, 3JIEKTPOABUraTelb, pajap, PaAUONpPUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, ynbTpa3ByKoOBas JIUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 9KOJIOTUICCKUC aCIICKThI ee pa3sBUTHA.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbl OCBOCHMS Yy4yeOHoOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOMU
OpraHu3anuu;

e YMEHHE B3aUMOJECUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYAg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpyXKaloled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmNbITa AESTEIbHOCTH HKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IIpoLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OopMyIHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYEeCKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe AeHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3MKHM, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB pemieHus 3amad  (pU3nIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJO0B MTO3HAHUS;

BJIAJICTh BHUJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOIO 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00IACTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyallU3WpPOBAThH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMOJIYYEHHBIE B XOJI€ PpEIICHUS 3adayd pPe3yJibTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATHh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIICHUBAThH MPHUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCHUTh 3HaHHS TI0 (U3NKE B MPAKTHYECKYIO OO0JacCTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHATIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 3aJ1a4H, JOMYCKAOIINE AIbTCPHATUBHBIC PEIICHUSI.

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3UUECKOrO COJAEPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CUCTEMAaTU3allli0 M UHTEPIPETAlni0 MHPOPMALUU pa3IHuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PAa3IMUYHBIX (popMmaTax c
yu€TOM Ha3HayeHWs: WHGOpPMalUMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMmyHHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3MKM U BO BHE-YPOUHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUYAJIBHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTH)KCHHIO: COCTaBIIATh IUIaH
NEHCTBUM, pacpeeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3ysIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3yabTaT N0 pa3padOTAHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MpPOSBISATH  TBOPYECTBO W BOOOpakeHHWe,  OBITh
WHUINATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh ITO3HABATEJIBHYIO  JCSATENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBIATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaThH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh TPHUEMBI pedieKkcuu Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh TMOHWMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TMpPH OCYIICCTBICHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUN:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (U3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3UUYECKON TEOpHUH B
(dbopMHUpPOBaHUYU MTPEACTABICHUM O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (Uu3ndeckux Tel U
IPOIECCOB (SIBICHUM): WHEpLUUaIbHas cucTeMa OTCYETa, abCOIIOTHO
TBEpIOE TEJO, MATepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE MajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTU
U TBEPAOro (KPUCTAIUIMYECKOTO) Teja, UACATbHBIN ra3, TOYEUHbIN 3apsi,
OTHOPOJHOE JJIEKTPUYECKOE TI0JIE;

paszinyath ycCJIOBUSl (TpaHUIIbl, O0JACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOLIECChl U SBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes 1Jis CKOPOCTH M TEepeMeEIIeHUs,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TIATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
DHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PaBHOBECHS TBEPJAOTO Tejia), MPU OSTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anusnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJbca U
MEXaHUYECKON SHEPrUHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHB MoJeKynasipHOW (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HDHEPrUEr TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mNepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHMMOCTH ypaBHeHUs Menaeneesa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEW, NPU ITOM YKa3bIBas YCJIOBHMS IpUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM IMenu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31eKTpoIu3a);

ONKCHIBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, HCIOJIb3Ys BEITUUYHHBIL:
NIEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUWAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHs, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3eMi€éil BONM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy NPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLIMAI 3JIEKTPOCTATUYECKOIO MOJIH,
Pa3HOCTh  MOTEHLMAJNOB, JJEKTPOABWKYLas CWja, CWIa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS IIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PUINYECKHX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAlIPaBIEHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsYKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM €  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHU, JIeaTh BBIBOABI 10 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEII0KEHHON TMIOTE3bL: NIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTESBI;

coOJI01aTh TpaBuiIa 0€30MacHOrO0 TPy/Ja IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro OJKCIEpPHUMEHTa, IMpakTUKymMa U  ydeOHo-
MCCIIEOBATEIBCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(Gu3MYEeCKOl MOJENIbIO: Ha OCHOBAHMM aHAJM3a YCJIOBHUS OOOCHOBBIBATh
BBIOOp (u3MUECKON MOJEIM, OTBeHaroled TpeOOBaHUSIM 3a/aud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKkux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/I0B
peuieHus 3a1ad, MPOBOJNUTH PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh pE3ydbTaTbl W KOPPEKTUPOBATH METOJbI PEIICHUS C
Y4€TOM IOIYYEHHBIX PE3YJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAKKE MHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONOPOIl HAa N3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TNPUMEPHl BKIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MHUpAa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATETbHOCTH 4YEJOBEKa, CBA3aHHOM C (PU3MYECKHMMHU NPOLECcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOAOIIOIB30BAHNN, & TAKKE€ PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MHpOpMaIe PU3nIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alMOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHMH B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYallMsSX, aJI€KBATHO OIICHMBATH BKJIAJ] Ka)XJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce mnpenMeTHbIE pPe3yibTaThl Ha YriyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIbHON M 3TUYECKOHM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW Hay4yHOW KapTUHE MHUpA, POJIb ACTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YENOBE€KAa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM pa3BUTHHU, 3HAUCHHE OMUCATEIIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckod Teopurn B (POPMHUPOBAHUU MPEACTABICHHUN O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PM3MUECKON KapTHHBI MUpa B 00ILEM
pSLy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHSl TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUECKOE M OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHUE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAsI JIMH3a, MOJICNIel aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paziuyarh YCJIOBHUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHbIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJb3Yd OCHOBHBIE TIOJOKEHHSI U 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJII  TOKa,  TOCTYJIaTbl  CHEIUAaJbHOM  TEOpHUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHA  UIs
dororddekra, mepBpld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOLICHHsI HeompeaenéHHoctei ['elizenOepra, 3akOHBI COXPAaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN UM DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH M SIBJICHUS, UCIOJB3YS BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTATUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOS CBOOOJHOW YacTHUIbl, SHEPrusi M UMIOYJIbC (PoToHa,
MacCOBO€ UHMCIIO U 3apAJl ALIpa, SHEPTHUSI CBA3U SPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL MHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEPCUs, TOJHOE BHYTPEHHEE OTPaKCHHUE,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMpENEIATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH M300paKeHUE, CO3JaBaeMOe IJIOCKUM 3€pPKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalOIMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a ¢ OOBSACHEHUS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3AHBIX CUCTEMAX, B MEKIAIAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNHM 3BE3] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHH, JellaTb  BBIBOABI 1O  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIN METOJ W3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIy4YE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI TIOTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0ro1aTh mpaBuiia 6€30MacHOro Tpyia IpU MPOBEICHUH HCCIIeT0BaHUN
B paMKax ydeOHOro »HKCHEpPUMEHTa, IMpakTUKymMa U  y4deOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C MCIOJIb30BaHUEM
MU3MEPUTETBHBIX YCTPOMCTB U 1a00paTOPHOr0 000PYAOBaHMUS;

pelar pacy€THbIC 3aJayd C SBHO 3aJaHHOW M HESABHO 3aJIaHHOU
(Gu3MYeCcKO MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TpPeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUS  3ajad,
POBOJNUTH Pacu€Thl HA OCHOBAaHUH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUYETOM IMOIYYEHHBIX
pe3yJIbTaToB;

peliaTth KayecTBEHHbIE 3a/auyd, TpeOyloulMe MNPUMEHEHHUs] 3HAHUW U3
pa3HbIX pa3aenoB Kypca (PU3MKH, a TAKKE UHTETrpallii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJIEHUI ¢ ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpOLIecCaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHXKEHHN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHH i1 TIOMCKa, TepepabOTKH U TPEAbSIBICHUA Y4YEOHOH H
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWW, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMI€ C HCIOJTHEHHWEM pAa3JUYHBIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATBFHO PACTIPEACIATh ACATEILHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiield npodecCUOHAIBbHON AESTENIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS IIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmorexa LHOP
’ i A pupoa https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1 bubmorexa [OP
https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOP
22 Apramika 10 ! https://m.edsoo.ru/7f41bf72
" bubnuorexa [{OP
23 CratiKa TBEPLOrO T > ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOP
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 hitps:/m.cdsoo.ru/7f4 172
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
bubmuorexa [{OP
A i 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 hitps:/m.cdsoo.ru/7f4 172
bu6nunoreka LIOP
3.2 Tepmoannamuka. TemnoBbie MalIMHbI 20 1 hitps:/m.cdsoo.ru/7f4 172
3.3 ArperatHble cOCTOsIHUS BenlecTBa. Da3oBbie 14 1 bubnmnorexa [IOP




TIEPEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 49
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [IOP
41 Onextpirieckoe nose 24 https://m.edsoo.ru/7f41bf72
. . bu6mmoreka [IOP
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 hitps://m.cdsooru/TEA1bT2
bubmuorexa [IOP
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 54
Pazznen 5. PUSHUYECKHUM TIPAKTUKYM
5.1 ®u3nuecKuil IPaKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
http://class-
I MarmrHoe noze 14 ! fizik.ru/zor11.html
10 5 13 1 http://class-
' JICKTPOMATHHTHAA HHAYKILIA fizik.r/zor1 L html
Hroro no pazgeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
http://class-
2.1 MexaHnueckue KoJieOaHus 10 fizik ru/zorl Lhtml
22 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 1 h.tt. diclass-
fizik.ru/zor11.html
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE http://class-
2.3 10 1 .
BOJIHBI fizik.ru/zor11.html
http://class-
2.4 Onrika 2 ! fizik.ru/zor11.html
Hroro no pazneny 60
Pasznen 3. OCHOBBI CIHEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
http://class-
31 Octossr CTO > ! fizik.ru/zor] Ihtml
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10 KJIACC

Ne
n/n

Tema ypoka

IHOYPOYHOE IIVTAHUPOBAHUME

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

padoThI

IIpakTH4eckue

JIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

dwusnka — pyHAaMEHTATFHAS HayKa O
pupoze

Hay4Hblii MeTO/ MO3HAHUS U METOIbI
UCCIIe0BaHHUs (PU3MUECKUX SIBICHUIN

http://class-
fizik.ru/zor11l.html

DKCIEPUMEHT U TECOPHS B MPOIIECCE
no3HaHus npuposl. Habmonenue u
9KCIIEPUMEHT B (PHU3UKe

CrniocoObl u3mepeHus: pU3NYECKUX BEINYUH

AOCOII0THAS U OTHOCHUTEIIbHAS MOTpeIIHOCTHU
H3MepeHHI>i (bI/I3I/I‘-IeCKI/IX BCINYNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B pOPMHUPOBAHUHN COBPEMEHHOMN
HaY4YHOI KapTHHBI MHUpPa, B TPAKTUYECKOM
JEATEIBHOCTH JIIOJEH

Mexanudeckoe asmxkenue. Cucrema oTcuera.
OTHOCUTENBLHOCTh MEXAHUYECKOTO
neuxkenus. [Ipsmast u oOpaTHas 3a1aun
MEXaHUKH

Pannyc-BekTop MaTepHaIBHON TOYKH, €TO
MPOEKIIMK Ha OCU KoopAuHAT. Tpaektopus.
[Tepememnenue. CkopocTs. X mpoeknuu Ha




OCH KOOpAHHAT

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.
I'padrueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKCHHUS

10

11

12

CrnosxeHue nepeMeleHnil U CKOPOCTEM.
Pewenune 3anau
HepaBHomepHoe aBukeHnue. MrooBeHHas

CcKopocTh. Yckopenue. [Ipsamonnneiinoe
ABVIKCHUC C MTOCTOAHHBIM YCKOPCHUEM

['padmyeckoe onrcanue NPSIMOIUHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

13

CBobOosiHOE MajieHue. Y CKopeHue
CBOOOJIHOTO TaJIcHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS OT
BPEMEHH U UX rpaduKu

14

15

16

JIBukeHue Tena, OpOIIEHHOT0 MO/ YIJIOM K
TOPU3O0HTY

KpuBonunelinoe aBuxeHue. JBrxeHue no
OKPYKHOCTH. YTJIOBasl U TUHEHHAsA CKOPOCTb.
Ilepuon n wacrora. LleHTpOoCTpEeMHUTENBHOE U
MIOJIHOE YCKOpPEHUE

Konrtponsnas pabora no reme "Kunemaruka"

17

[Iepssbiit 3ak0H Hprorona. MHEpUManbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENIbHOCTH [ anues.
HeunepuuanbHble CUCTEMBI OTCYETA

18

Cwuta. PaBHonelicTByromas cuina. Bropoit
3akoH Hrrorona. Macca




B3aumoneiictue ten. Tperuil 3aKkoH

19 Herorona

20 [Tpunimn cynepno3uiuu cui. Pemenue
3aJa4 Ha IpUMEeHeHue 3akoHOB HbroToHa
3aKOH BCEMUPHOI'O TATOTEHUS.

21 DKBUBAJICHTHOCTb IPAaBUTAIIMOHHON U
WHEPTHOU MaccChl

2 Cuna TSHKeCTH U yCKOpEHUE CBOOOIHOTO
naJeHUs
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIyTHHKOB. [lepBas
KOCMHYECKasi CKOpOoCcTh. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuiia tpenust. [Ipupona v BUAbI CUI TPEHUS.

25 JIBH>KEHUE B )KUIKOCTHU U ra3e ¢ YYETOM
CHUJIBI COITPOTUBIIEHUS CPEebl

26 JaBnenue. I'mapocrtaTuueckoe 1aBiIeHUE.
Cuiia Apxumena

7 AoOcomoTHO TBepaoe Teno. [loctynarensHoe
Y BpAlLLATEJILHOE IBUJKEHUE TBEPJOTO Tea

)3 MOMEHT cuiIbl OTHOCUTENBEHO OCH BPALLEHUS.
[Imeqo cumel
CrnoxeHue cuil, IPUJIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsxecTu Tena. Y cnoBus
paBHOBeECHsI TBEpAOIO Tena. Buel
paBHOBECHS

30 Pewenue 3anau

31 KonTponbhas pabota no teme "J[uHamuka.




32

Cratuka TBEepaoro rena"

HNMnynbsc maTepualbHOW TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. LIeHTp Macc cucTemsl
MaTepUaibHbIX TOYEK. Teopema 0 JBUKCHUH
LIEHTpa Macc

33

HMMnynbsc cuiibl 1 MU3MEHEHUE UMITYJIBCA TENIa.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUKCHHE

34

35

36

MoOMEHT uMITysIbca MaTEPUAIIBHON TOYKH.
[IpencraBienue 0 COXpaHEHMU MOMEHTA
MMITYJIbCA B LIEHTPAJIBHBIX IOJISX

Pemenue 3amau

Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemeniennu. ['paduyeckoe npeacraBieHue
paboThl CHIIB. MOIIHOCTH CHJIBI

37

Kunernueckas sueprus. Teopema 06
M3MEHEHNU KHHETUYECKON IHEPTHH
MaTepHaIbHOU TOYKU

38

39

40

IToTeHManbHbBIE U HENIOTECHIIUATIbHBIE CHUIIBIL.
[TorenunaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

Tperbsa kocMudeckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUN

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHymm Ui uacanbHON




KUIKOCTH

KonTponpHas padoTta o Teme "3aKoHbI

4 COXpaHEHHUs B MEXaHHUKe"
Pa3BuTue npenacraBieHuid 0 npupoe

42 ter1oThl. OcHoBHBIE noJioxkenust MKT.
Huddysus. BpoyHoBckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX

43 Tesn. XapakTep JBWKEHUS U B3aUMOJICHCTBUS
YacTHUI] BELLIECTBA
Macca u pazMepsl MOJIEKyIT (AaTOMOB).

44 KonnuectBo BemectBa. [locTossHHas
ABoranpo

45 Temneparypa. Temnosoe paBHoBecue. [llkana
Lenbcus

46 Pewenne 3anau

47 WneanpHbiii ra3. I'a3oBbIe 3aKOHBI

43 VYpaBuenue Menneneesa-KnamneiipoHa.
Pemenue 3agau

49 AbcomoTHas TeMneparypa. 3akoH JlanbroHa

50 W3omporieccel B naeanibHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

51 I'padmueckoe npencraBaeHne U30MPOLIECCOB:
U30TepMa, U30X0pa, n306apa

52 OcHoBHoe ypaBHeHue MKT

53 Pemenne 3amau
CBs13b a0COTIOTHOI TeMmepaTypbl

54 TEPMOJAMHAMUYECKON CUCTEMBI CO CpEIHEN

KHHETHYSCKOM BHCPFI/Ieﬁ NMOCTYHATCIBbHOI'O




55

TEIJIOBOI'O JBHKECHHUS €€ YaCTHI]

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110
Teme "OcHoBbl MKT"

56

57

58

59

KonTtponpHas padora o teme "OCHOBBI
MKT"

TepMoauHaMmuyeckasi cuctema. 3ajilanue
BHEIIHUX ycioBuil 1t TJI cuctemsl.
Buemnue v BHyTpeHHUE TapaMETPHI.
[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAYCHUS BEJIMYMH, OIKMCHIBAIONIUX € Ha
MHUKPOCKOITUYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
Camonpou3sBodibHas penakcanus T]]

CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

Mojenp naeanbLHOro ra3a B TCPMOAUMHAMHKE.
Ycaopus MMPUMCHUMOCTHU ATOMN MOAEIH

60

VYpasuenue Menneneesa-Knamneiipona u
BBIPAKEHHE ISl BHYTPEHHEN SHEPIUU

61

62

63

BeIpaskeHue 151 BHyTpEeHHEN dHEprun
OJIHOATOMHOTO MJI€aIbHOIO Ta3a.
KBazucraTnueckue n HecTaTuyeckue
MIPOLIECCHI

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE.
Boruncnenue paboTsl 1o rpaduky mnpoiecca
Ha pV-auarpamMmme

Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun Tl cucremsl 6e3
COBepILIEHHs pabOThI




64

KOHBCKHI/IH, TEILIOIIPOBOAHOCTD, U3JIYUCHUEC

KomnuectBo Teruiotsl. TemmoéMKOCTh TeNa.
VY enpHas ¥ MOJIIpHAs TEIJIOEMKOCTH

65 BEILIECTBA. Y IeJbHAs TEIJIOTa CTOPAHUs
TOILJIMBA

66 Pacuér konuyecTBa TEIUIOTHI IIPU
TerJionepeaye

67 [TonsiTue 06 aquabarHom mporecce. [lepBorit
3aKOH TEPMOIUHAMUKHI
KonndecTBOo TEIoThl U paboTa Kak Mepbl

68 M3MEHEHUs1 BHyTpeHHel snepruu T/]
CHCTEMBI
BTopoii 3ak0oH TepMOIUHAMUKY IS

69 PABHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB.
HeoOpaTtnuMocTh IPUPOIHBIX MTPOIIECCOB
ITpuHIUMIIBI AEHCTBUS TEMJIOBBIX MAIIWH.

70
KIT/

71 MakcumansHoe 3Hauenue KII/I. [ukn Kapuo

72 Pemenue 3agau
DKOJIOTMYECKUE aCIIEKTHI UCIIOJIb30BaHUS

73 TEIUIOBRIX nBHTaTeleit. TemnoBoe
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl

74 Pemienue 3agaa

75 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Tepmonunamuka. TenmaoBbie MalvHbI"

76 KonTpomnpHas pabota mo Teme
"Tepmonuaamuka. TeniaoBbie MalTuHbL"

77 [TapooGpazoBaHue U KOHJEHCAIUS.




Ucnapenue u kunenue. Y neibHas TEIIIOTa
napooOpa3zoBaHus

HacpiieHHbIie 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUSI HACBHIIIICHHOTO IMapa OT

78 TEMIEPATypbl, UX HE3ABUCUMOCTh OT 00bEMa
HACBHIIIEHHOT0 TIapa. 3aBUCUMOCTb
TEMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
KHUJIKOCTH

79 BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTEIIbHAs BIAXKHOCTh

80 Pemenue 3anau
Teépnoe Teno. Kpucrannmueckue u

81 amop(HbIe Telaa. AHU30TPOIUS CBOMCTB
KPHUCTAJJIOB

%) [TnaBneHue u KpucTauIM3anus. Y JesbHas
TeruioTa riasiaeHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTshkenue u

83 cxarue. Casur. Monyins HO#ra. [lpenen
ynpyrux aedopmaruii
TennoBoe paciIMpeHne KUIKOCTEN U

84 TBEPABIX T€I. AHTAPMOHU3M TEILJIOBBIX
KOJICOAHWH YaCTHII BEIIECTBA

25 [TpeoOpa3zoBanue 3HEPrUH B (Pa30BBIX
nepexomax

86 YpaBHeHHE TEIIOBOTO OamaHca

87 Pemenue 3agau

88 [ToBepxHocTHOE HaTsDKeHUE. KanwisipHble




89

90

sBJeHUA. [laBieHue noj UCKpUBJICHHON
MOBEPXHOCTHIO JKUJIKOCTU. DopMyrna
Jlammaca

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

KonTtponbHas pabora no Teme "Arperartsie
cocTosiHus BeuecTBa. @a3oBbie mepexo bl

91

DJeKTpu3ays Tel U e€ IpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUIECKUX 3apsaoB. [IpoBogHMKH,
JUDJICKTPUKH U TIOTYTTPOBOTHUKH

92

93

DneMEeHTapHBIN AIEKTPUUYECKUH 3apsij. 3aKOH
COXPaHEHHMsI ANEKTPUUECKOro 3apsiia
B3aumopeiictue 3apsioB. Toueunsle
3apsnsl. 3akoH Kynona

94

95

96

97

Pemenue 3agau

Onektpuueckoe none. Ero geiictBue Ha
JJIEKTPUYECKUE 3aPsiIbl

Harnpsx€HHOCTB 3JIEKTPUYECKOIO IOJI.
[TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH
9JIEKTpUUYECKOro nojst. OgHOpoaHOE
JJIEKTPUYECKOE T10JIE

HOTeHHI/IaHBHOCTI) OJICKTPOCTATHUYCCKOI'O
moJis1. Pa3HOCTh MOTEHIIMATIOB U HaIps’KCHUC

98

IToTenumanbHas YHEPTUs 3apsiia B
JNEKTPOCTATHYECKOM 1one. [lorennnan
JNEKTPOCTATHYECKOTO MO




CBs13b HaHpﬂ)I(éHHOCTI/I IIOJIsI U Pa3HOCTH

99 MOTEHIIUAJIOB JIJISl 3JIEKTPOCTATUYECKOTO
OJISt

100 [TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX
noJieu

101 Pewenune 3anau

102 [Tone Toueunoro 3apsna. [lone paBHOMepHO
3apsHKEHHOMN Cephl
[Tone paBHOMEPHO 3apsKEHHOTO 0 00BEMY

103 mapa. [losie paBHOMEpHO 3apsHKEHHON
0EeCKOHEYHOM MIO0CKOCTH

104 [IpoBOAHMKY B 3JEKTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBECUS 3apsI0B

105 JIMdIIeKTpUKY U OJTYIPOBOAHHUKY B
AJIEKTPOCTATUYECKOM I10J1€
Konnencarop. D1eKTpoEMKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCATOpa

107 [TapamiensHOE COETMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa

110 Pemenue 3agau

111 JIBr>keHuMe 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJIHOM 3JIEKTPUUECKOM T10JIe

112 Pemenue 3agau

113 O06o01IeHne U cucTeMaTu3alus 3HaHUN 10

TeMe "DnekTpuieckoe nosue"




KonTponbhas pabota no teme

114 " |
DIIEKTPUUYECKOE TT0JIE

Cwuiia Toka. [TocTosIHHBIN TOK. Y CIOBHS

115 CYIIECTBOBAHUS MOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsxenue nu 9/1C

17 3akon Oma 1S yyacTKa Lenu.
DNEKTPUUECKOE COIIPOTUBIIEHHE
3aBUCUMOCTh CONPOTUBIIEHUSI OAHOPOJIHOIO

118 MPOBOJHKKA OT €T0 JUTMHBI U TUJIOIIAIA
MONEPEYHOI0 CEYEHUs

119 VY enpHOE CONMPOTUBIICHHUE BEIIECTBA.
Pewenne 3anau

120 [locnenoBarenpHOE, MapaiesIbHOE,
CMEIIaHHOE COETMHEHNE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX
nenei. [Ipasuna Kupxroga

122 Pemenue 3agau

123 PaGora snexrpuyeckoro Toka. 3akoH J[>xoyms
—Jlenna

124 Pemenue 3agau

125 MOoNTHOCTh IEKTPUUYECKOT0 TOKa. TermoBas
MOIIIHOCTD, BBIZIEIsIeMasi Ha PE3UCTOPE

126 Pemenue 3agau

127 OJ1C 1 BHyTpEHHEE CONIPOTHUBIICHHE
HMCTOYHHKA TOKA

128 3akon OMa A7is TOJTHOM (3aMKHYTO )

BHCKTquCCKOﬁ OCIu




129 Pemenue 3amau 1
OILIHOCTb NCTOYHUKA TOKA

130 M 1

131 KopoTtkoe 3ambikanue 1

132 KonpaeHncarop B 1ienu nocTOSHHOTO TOKA 1

133 Pemenue 3anau 1

134 Penrenue 3anaud mo treMe "lIlocTOAHHBIN |
3IIEKTPUYECKUM TOK"

135 Pemenue 3anay no teme "IlocTossHHBIN |
ANEKTPUUECKUIN TOK"

136 Pemenne 3agau o teme "I1ocTOSIHHBIH |
ANEKTPUUECKUHN TOK"

137 O06o0011eHre U cucTeMaTu3alys 3HaHU| 0 |
teme "TlocTOSIHHBIN AIeKTpUUECKUA TOK"

138 KonTtponpnast padora o Teme "[locTostHHBIIH |
ANEKTPUUECKUH TOK"
DnexTpuydeckas MpOBOAUMOCTD Pa3InYHBIX

139 BEIIECTB. DJIEKTPUUECKUI TOK B METaJIax. 1
CBepxnpoBOIUMOCTb
DNEKTPUYECKUH TOK B pacTBOPax U

140 pacIuiaBax 3J€KTpOoiauTOB. 3akoHbl Dapanes 1
JUTSL DJIEKTPOIIN3a

141 DneKkTpuuecKkuil Tok B razax. [lnazma 1

142 DIIEKTPUUYECKUI TOK B Bakyyme. BakyymHbIe !
npuOopbI

143 DNEKTPUYECKUH TOK B TIOJIYIPOBOJHUKAX 1

144 [TosrynpoBOTHUKOBBIE TPUOOPHI 1

145 Pu3nUeCKul IPAKTUKYM 110 TEME 1




"N3MepeHue Cuiibl TOKa U HAMpsHKEHUS B
LIENH [IOCTOSIHHOT'O TOKa IPH [IOMOILHU
AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiH "3HAKOMCTBO ¢ U(PPOBOH
nabopatopueii o ¢pusuke. [Ipumeps
u3MepeHus PU3NYECKUX BEIUUUH MIPU
MOMOIIN KOMITbIOTEPHBIX JaTYUKOB"

146

®uznyeckuil npakTukyM 1o teme "M3ydyenue
HEPAaBHOMEPHOTI'O ABM)KEHHUS C 1IEJIBIO
olpeziesieHus MTHOBEHHOM ckopoctu"

147

OuznuecKuil MPaKTHKYM 110 TEMe
"N3MepeHue yCKOpeHHUs Mpu
PSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBWKEHHUH 110 HAKJIOHHOH IIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH MTYTH OT
BPEMEHU IPU PAaBHOYCKOPCHHOM JIBH)KCHUU"

148

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenune yckopeHust CBOOOTHOTO
nageHus" win "M3ydeHue ABUKEHUS Tea,
OpOILIEHHOT0 TOPU30HTAIBHO"

149

®uznyeckuil NpakTukyM 1o teme "M3ydenue
JIBUKEHMSI T€JIa 110 OKPY>KHOCTH C
MTOCTOSTHHOM 10 MOJIYJIFO CKOPOCTHIO" MITH
"HccnenoBanue 3aBUCUMOCTH TTEPUOJIA
oOpallleHus KOHUYEeCKOr0 MasiTHUKA OT €ro
napameTpos"”

150

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHue paBHOAECHUCTBYIOIIECH CUJIBI TPU
JBUKEHUH OpyCcKa IO HaKJIOHHON




151

mnockoctu" unu "IIpoBepka runotesbl o
HE3aBHCUMOCTH BPEMEHHU JIBIKCHUS OpycKa
10 HAKJIOHHOW IJIOCKOCTH Ha 3aJJaHHOE
paccTostHuE OT ero Macchl”

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYroCTH, BO3HUKAIOIINX B MPY>KUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmarun”
wiu "M3yuenue 1BUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
n€rkuii 010K"

152

153

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne ko uIeHTa TpeHus mo
BEJIMYMHE YTIIOBOTO KOdPPHIMEeHTa
3aBucumoctu Frp(N)" win "UccnenoBanue
JIBYDKEHUS OpycKa 110 HaKJIOHHOM IIIOCKOCTH
C NepeMeHHbIM K03 urmeHTom TpeHus"
win "V3ydeHue IBUKEHUS TPpy3a Ha Baly C
TpeHueM"

®u3N4eCKul TPAKTUKYM I10 TEME
"HccnenoBaHue yCIOBUN PaBHOBECHUS
TBEPAOrO TeJA, UMEIOIIETO OCh BPALICHUS "
nm "KoHCTpynpoBaHue KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOHYMBOCTHU TBEPJIOTO TeJa, UMEIOIIEr0
Iom@aas onopsl"

Pu3NYeCKu IPAKTUKYM 110 TEME
"M3MepeHune UMITyJIbca TENA [0 TOPMO3HOMY
nytu" win "M3mepenune cuiibl TAru, CKOpoCTH




MOJIEIIN 3JIEKTPOMOOUIIS U MOLITHOCTH CHJIbI
Tarn" win "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" WK
"HccnenoBaHue cOXpaHEHUs! UMITYJbca IIPU
ynpyrom B3auMoaenctsun" uinu "Msmepenue
KWHETHYECKON SHEPTUU Tejla 0 TOPMO3HOMY

n

nyTu

155

®uznyeckuil npakTukyM 1o teme "M3ydyenue
M30TEPMUYECKOTO Tpoliecca (PEKOMEH10BaHO
UCIIOJIb30BaHue IUPPOBOIi TabopaTopuu)”
niu "M3yueHne n30X0pHOro mnpoiecca" uimn
"N3ydyenue nzobapHoro mpoiecca’ Uiu
"[IpoBepka ypaBHEHUsI COCTOSAHUS"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TernaoéMKocTu" i
"HccnenoBanue mporecca OCTbIBAaHUS
BemecTBa" win "VccrnenoBanue aanabaTHOTO
npouecca" win "M3ydeHne B3aUMOCBS3H
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPbI KUIICHUS
Kuakocren”

®uznyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEHN MCIIapeHMsl )KUIKOCTEH"
w "M3Mepenne yneiabHON TEIUIOTHI
riaByieHus apaa" win "M3ydenue cBOMCTB
HaCBIIEHHBIX NapoB" win "M3mepenne
a0COTIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl apoB B omeneHun". zmepenue
K03 QHLIMEHTa TOBEPXHOCTHOTO HATSKEHUS
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DuU3nYeCKui MPAKTUKYM 10 TEME
"Habntonenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
u3nyyeHus ceeroguona” ninm "Mzydenue
MPOTEKAHUs TOKA B LIETIH, COJIep KaIlleH
KoHjaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB (HAPSDKEHUs) IpU
MOCJIE0BATEILHOM COCIUHEHUU
KOH/ICHCATOPOB"

159

160

161

162

Pu3N4eCKu IPAKTUKYM 110 TEME
"NccnegoBanue CMEIaHHOTO COEIUHEHUS
pe3uctopoB" nnu "M3MepeHue yieapHoro
CONPOTHUBIICHUS MPOBOJHUKOB" WK
"UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HAaKaJTuBaHUs "

Ou3nyecKuil MPakTUKYM IO TEME
"Habmtoenue snexktponuza’ uiu
"N3mepenue 3apsga OJHOBAJIEHTHOrO HOHA"
i "HccaenoBanye 3aBUCHMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTEepUCTUKU auoaa"

PesepBHrlit ypok. O60011IeHNE U
cUCTeMaTH3aIlHs 3HAaHUH 10 TeMe
"KunemaTtuka"

PesepBHrlit ypok. O6001ICHHE U

CHUCTeMaTH3aIlusl 3HaHUH 10 TEMe
"Inaamuka"

163

Peseprubrit ypok. O6001eHNE U




164

cucreMatusanys 3Hagui mo treMe "CraTtuka
TBeporo Tena'"

PesepBHbIil ypok. O0001ICHNE 1
cUCTeMaTu3alus 3HaHui 1o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

165

PesepBHeiit ypok. O600IICHHE U
cucreMarusanus 3HaHui mo tTeme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun"

166

167

168

169

PesepBHeIit ypok. O000IICHHE 1
CHCTEMAaTHU3aLMs 3HAHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MalIuHbI"

PesepBuslit ypok. O60011eHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperatHble cocTosiHUS BelecTBa. da3oBbie
nepexopl"

PesepBHslit ypok. O6001IeHNE U
cUCTeMaTH3aIlHs 3HAaHUH 10 TeMe
"DnexkTpuueckoe mosie"

PesepBHriit ypok. O60011IeHNE U

CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"TTocTOSIHHBIN NEKTPUYECKUH TOK"

170

Peseprubiil ypok. O600111eHIE U
cucTeMarusaus 3Haguii 1o reme "Toku B
pa3nuyHbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

170

16




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnsie IIpakTHyeckue ofpazoBaTEbHEIE
padoTbl padoTbl pecypenr
B3aumojeiicTBue NOCTOSIHHBIX MarHUTOB U
1 IIPOBOJHUKOB C TOKOM. MarHuTHOE MoJje. 1
I'unoreza Amrmepa
Bexrop MaruutHOM nHAyKmu. IIpuHnmn
2 CYINEPIIO3UIIMY MAarHUTHBIX MOJeH. JInHNK 1
MarHuTHON MHIYKIIMH
3 MarsuTHO€ noJje NpOBOJHUKA ¢ TOKOM. OnbIT |
Opcrena
Cuiia AMriepa, e€ HanpaBJIeHHE U MOJYJIb 1
5 Pemenue 3amau 1
6 IIpumenenue 3akoHa Amnepa. |
DneKTpou3MepHUTeIbHbIE TPUOOPHI
Cuna Jlopennia, e€ HanrpaBICHUE U MOJTYJIb.
7 JIBrKeHne 3apsyKEHHON YaCTHIIbI B 1
OJIHOPO/IHOM MarHUTHOM I10JIe
Pemenue 3amau 1
PaGora cunel JlopeHniia 1
10 Pemrenue 3agau 1
1 MarauTtHoe 1ose B BEHIECTBE. |
deppoMarHeTuKH, napa- U J1uaMarHeTUKU
12 OcHoBHbIE CBOWCTBA (heppOMarHeTUKOB. 1

[Ipumenenue peppomMarHeTUKOB




13 Pemrenue 3agaud mo reme "MarautHoe 1osne" 1

14 Pemtenue 3amau mo reme "MaruurtHoe moie" 1

s SIBrIeHME NEKTPOMArHUTHOM UHAYKIIWH. |
[ToTrok BeKTOpa MAarHUTHOM MHIYKLIMU

16 OJ1C uHAyKIMH 1

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU |
Qapanes

18 Buxpesoe anekrpuueckoe nozne. Toku Oyko 1

19 O/1C uHAYKIMU B JBUKYLIUXCS TPOBOAHUKAX 1

20 Permrenue 3amau 1

21 IMpaswusio Jlenra 1

2 WNunykrusHocts. KaTylika "HAYKTUBHOCTH B |
LIEIH IIOCTOSHHOTO TOKa

7 SAsnenue camonnaykuuu. IC |
CaMOWHIYKIIHH

24 DHeprusi MarHUTHOTO TOJISt KATYIIKUA C TOKOM. |
DNEeKTPOMArHUTHOE T0JIe

25 Pemrenne 3amaq 1

26 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110 !
Teme "DnekTpoanHamMuka

7 KonTponbhas pabota no teme |
"OnexTpoauHaMuka"

73 Konebarennuas cucrema. CBOOOIHEIE |
kosebanus. ['apmMoHnyeckue KonedaHus

29 KuneMaTtnueckoe 1 THHAMHYECKOE OIMCAHUE |
KoJIe0aTeNbHbIX ABMKEHUI

30 DHepreTuveckoe onucanne. BeiBos 1




JUHAMUYECKOT0 OIIMCAHUS TaPMOHUUYECKUX
KoJIe0aHUN M3 UX SHEPTeTHUECKOTO U
KMHEMAaTUYECKOTO0 OITMCAHMSI

31 Awmrututynaa u asza konebanuit
[lepuon u yacrora konebanuid. [lepuon
MaJIbIX CBOOOHBIX KOJIeOaHUN

32 MaTeMaTU4YeCKOro MasiTHukKa. [lepruon
CBOOOJTHBIX KOJICOAHUH TIPYKUHHOTO
MasiTHUKa

13 3aryxatomue Konebanus. BeiHyX1eHHbIC
koseOaHus. Pezonanc

34 ABTOKOIIE0aHUS

35 Pemenue 3amau

36 Ypok-koHpepenmus "MexaHnnyeckue
KoJ1e0aHusl B My3bIKaJIbHbIX HHCTpYMEHTax"

37 O06o0011eHne U cucTeMaTu3alys 3HaHuH 110
teMe "MexaHunueckue KoneOaHus"

18 DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILUTUTY b

39 3aps/ia KOHJIEHCATOpa ¢ aMIUTATYI0N CHJIBI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€ATHHOM
KoJe0aTeTbHOM KOHTYpE
3aryxarolue JIeKTPOMarHuTHbIE KojeOaHusl.

41 BrIHYX1€HHBIE 2JIEKTPOMArHUTHBIE
KoseOaHus

42 [IepemeHnHsbIl TOK. Pe3uctop u KoOHIEHCATOp B




LEIHU IIEPEMCHHOI'O TOKA

Karymka HHIyKTUBHOCTH B LIEIN

43 MePEMEHHOTO TOKA

44 3axoH OMa 1 JIEKTPUYECKON Lienn
MEPEMEHHOT0 TOKa
MOoMHOCTh MEPEMEHHOTO TOKA.

45 AMIUITMTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA W HAIPSIKEHUS

46 Pe3onaHc B aieKTprUUecKoi 1enu

47 Pemenne 3amaq
NneansHbiif Tpancdopmarop. [Ipon3BoacTso,

48 repeaayda u moTpeOaeHue AISKTPHICCKOH
SHEPTHU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

49 anekTpo3Hepruu. Kynbrypa ucnonab30BaHus
3JEKTPOIHEPTUH B TOBCEAHEBHOM )KM3HU

50 Pemenue 3agau

51 Pemenne 3amaq

57 O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110
TeMe "DIeKTpoMarHuTHbIe KojaebaHus"

53 MexaHnyeckue BOJIHBI. XapaKTepUCTUKHU
MEXaHHYECKHX BOJIH

54 CBoiicTBa MEXaHHMYESCKHUX BOJH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wudpa3syk u ynprpa3Byk. LllymoBoe
3arpsi3HEHUE OKPYKAIOILEn CpeIbl

57 Pemrenne 3agau




58

59

BHGKTPOMaFHI/ITHBIC BOJIHBI. I/ISJ'IyLIeHI/Ie
SJICKTPOMArdHMuTHBIX BOJIH

DHeprus JIEKTPOMarHuTHbIX BOJIH. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
IIpuMeHeHHe 2IEKTPOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY

61

62

63

[IpuHUKIIBI paIUOCBS3U U TEIICBUICHHUS.
Panuonokamus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
Kontponbnas padota nmo teme "Konebanus u
BOJIHBI"

Caert. 3aKOH IPSIMOJIMHENHOTO
pacmpocTpaHeHus CBeTa

64

65

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa
Ortpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

66

67

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCUTEJIbHBIN MOKa3aTesb MIPEIOMIICHUS.
[TonHoe BHyTpeHHEE OTpaKEHUE.
[IpenenbHbIN yroa NOTHOTO BHYTPEHHETO
OTpa)KEHUs

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHOB
OTpaXXCHUSA U MIPCIIOMJICHHUA CBCTA

68

69

Xop nydeit B mpusMme. Jlucnepens cBera.
CrnoxHsIii cocTaB O6emoro cBera. LBet

JIuH3EL. CDOI(YCHOC PacCTOSIHUEC U ONITHYCCKAA




CHJIa JINH3BI

[TocTpoenne n300paKeHI B TMH3AX U UX

70
cucreMax. YBeJIHMUeHHE JTUH3bI
Pemenue 3agau Ha moctpoeHue

71 M300pakeHMi, TOTYy4aeMBbIX C TOMOILBIO
JIMH3

72 ['1a3 xak ontuyeckas cucrema

7 Pemenue 3anau. [Ipenensl npUMEHUMOCTH
reOMETPHUECKON ONTUKU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus ceera

76 WuTepdepenius crera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJI0ACHNsI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [TpumeHeHne uHTEpHEepeHINN

80 Hudpakuus ceeta

31 JudpakimonHas pemeéTka. Y cioBue
Ha0JII0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

23 [TonepeunocTs cBeTOBBIX BOJH. [omsapusanus
cBeTa

84 Pemenue 3amau

85 CBeTOBBIE SABIICHHS B IPUPOJE

26 O06o0mieHre 1 cucTeMaTu3alys 3HaHuH 10
teme "Onrtuka"

87 KonrtponbHas pabora no teme «OnTHKa»




FpaHI/II_[BI IIPUMEHUMOCTHU KJIaCCHYECKOMH

88 MEXaHHUKH. 3aKOHBI IEKTPOJIUHAMUKH U 1
IIPUHLIMIT OTHOCUTENIBHOCTH

29 [ToctynaTel cennaibHON TEOPUHN |
OTHOCHUTEIILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[TpeobpazoBanus Jlopenna. YciaoBue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe]IEHUE BPEMEHU U
COKpallleHHEe JINHBI

91 DHeprus U UMIYJIbC PEISTUBUCTCKON |
YaCTULIbI

9 CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM |
PENATUBUCTCKON YacTULIbl. DHEPIUsl TOKOS

93 PaBHOBECHOE TEILIOBOE U3IIyUYECHUE 1

94 3akoH cMelennsa Bunaa 1

95 I'mnoresa M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprus U UMMyibc GpoToHa 1

97 ®otorddext. OnpiTol A. I'. Cronerosa. |
3akoHsbl hoTorPdexTa

08 VYpasHenue DifHiuTeiHa 11 poTodddexTa. |
"Kpacnas rpanuna” pororddexra

99 JaBnenne cBera. OnwiTe [1. H. JIeGeneBa 1

100 BoiHoBEIE CBOMCTBA YaCTHIL 1
Bonnsl e bpoins. Jlnuna BonHsl ae bpoiins

101 Y pa3Mephl 00JIACTH JTOKATU3AINH 1
JBHOKYILEUCS] YaCTULIBI

102 KopnyckynspHO-BOITHOBOM Ayalln3m 1




103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIAX
Crennuka u3MepeHuit B MUKPOMUDE.

104 CooTHolIeHHUsT HeonpeAeIEHHOCTEN
Ieiizenbepra

105 Pemenwue rpaduueckux 3agau

106 Pemenue pacy€THbIx 3a1a4

107 KonTponpHas padora mo Temam: "OCHOBBI
CTO", "KopryckyisipHO-BOJIHOBOH yanu3m"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa.
[TnanerapHas mozaens atroma Pesepdopra

109 [Tocrynater bopa

110 Buapl cnektpoB. CriekTp ypoOBHEH SHEPruu
aToma BOJIOpOJia

11 CHoHTaHHOE U BBIHYKJIEHHOE U3JTy4YE€HUE
cBeTa

112 Jlazep
Hyxnonnas monens sigpa I'elizen6epra-

113 NBanenko. 3apsi 1 MacCOBOE YUCIIO sAJpa.
H3oTtonsl. PagnoakTHBHOCTD
3aKoH paJMoaKTUBHOTO pacmnaja. CBoricTBa

114 HMOHU3HMPYIOLIETro U3llyueHus. Biausinue
PaINOAKTUBHOCTH Ha )KUBBIC OPTaHU3MBI.
Jlozumerpust
DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie
cwibl. [ledext maccel sapa. SAnepHbie

115 peakiuu. SnepHsie peakTopsl. [IpoGiiembl

YIPaBISIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCIEeKThI Pa3BUTHS sIEpHON




OHEPICTUKU

Mertoabl perucTpanuy U UCCIeI0BaHUS
aJIeMEHTapHBIX YacThll. OyHTaMEHTAIbHBIC
116 B3aUMOJICUCTBUSI. bapruoHbl, ME30HBI U
nentoHnsl. [IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiirooHHast MOJIEb aJipOHOB

®dusuka 3a npenenamu CTaHIapTHON MOJENH.
117 Témuas matepus v TEMHas SHEPTHUSL.
EnuncTBO hm3znueckoil KapTUHBI MUpa

118 Oransl pa3BUTUS ACTPOHOMUU. 3HAYCHUE
aCTPOHOMUU

[TpuMeHUMOCTb 3aKOHOB (PU3UKH JIS
119 0OBSICHEHUS TPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMHUYECKHIX

HCCIIeJOBAaHUN

CoBpeMEHHBIE ONITUYECKHE TEJIECKOTIBI,
120 panuoTenecKonsl, BHeEaTMochepHas
aCTpPOHOMUS

121 Bun 3Bé3qH0ro Heb6a. Co3Besnus, spkue
3BE31bl, TUIAHETHI, UX BUIUMOE JBUKCHHE

Comnreunas cucrema. Comnnite. ConmHeunas
122 akTUBHOCTH. MicTounuk sHeprun CoHIa u
3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU.
123 JnarpamMma "crieKTpangbHbIN KIace —
CBETUMOCTB"

124 3Be3bI ITIaBHOM ITOCIEN0BATEILHOCTH

125 Bayrtpennee ctpoenue 38E31. COBpeMEHHBIC




126

MIPEJICTABICHUSI O TIPOUCXOXKICHUH U
sBomtonnu CoJiHIa U 3BE3/]. DTallbl )KU3HU
3BE3 N

Mueunsbiit [1yte — Hama ["anaktuka. Turbl
rajakTuk. YEpHbIE IIPHI B Apax TaJaKkTHK

127

Bcenennas. Pacuiupenue Beenennoit. 3akon
Xab06ma. Teopust bonbiioro B3pbIBa.
PenukroBoe nzmyueHue

128

129

MacmrabHast ctpykTypa BeenenHoii.
MeraranakTuka

Hepeménnpie mpo6iieMbl aCTPOHOMUU

130

131

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanne MarHuTHOTO TOJIS
HOCTOSTHHBEIX MaruutoB' nin "UcciaenoBanue
CBOMCTB (heppOMarHeTUKOB" UITH
"UccnenoBanue AeCTBUSA TOCTOSIHHOTO
Mar"ura Ha paMKy ¢ TOKoM"

Pu3HYECKU IPAKTUKYM I10 TEME
"N3mepenue cunbel AMnepa" win "M3yuenune
3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA"
nmu "OnpeneneHne MarHUTHOW MHIYKIUY Ha
OCHOBE U3MEpEHHUs cuibl Amnepa”

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue siBIEHUS 3JIEKTPOMarHUTHOM
uHaykuuu" win "Onpeaenenne HHIyKIUHA
BUXPEBOI'0 MarHUTHOTO NoJis"

133

@uU3HYECKU NPAKTUKYM IO TEME
"UccnenoBanue sSBICHUS CAaMOMHTYKITAN"




134

nu "COopka MOJIEH JIEKTPOMAarHUTHOTO
reHeparopa"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue neprojia CBOOOIHBIX KoJIeOaHU
HUTSHOTO U MPYXHUHHOT'O MasiTHUKOB"

135

@uU3NYECKU IPAKTUKYM 110 TEME
"IIpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasTHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepe3
IIOCIEA0BATEIBHO COCAUHEHHBIC
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"HccnenoBanue paboThl HCTOUHUKOB CBETA B
LIEMIH [IEPEMEHHOr0 ToKa"

137

138

139

140

duznyeckuil npakTukyM no teme "M3ydyenue
rapamMeTpoB 3BYKOBOW BOJTHBI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nokaszaTelis NpeaoMIICHUs
crexna" win "Ilonydyenue nso0paxkeHus B
CHCTEME U3 IJIOCKOTO 3epKajia v JIUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
xuakux auH3)" win "M3mepenne GokycHoOro
pacCTOSIHUS PaCCEeNBAOIINX JIMH3"
Pu3NYECKUl IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEphHepeHINH
U noJisipu3anuu ceera'




141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o goTorpadpusm
TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM
nose)"

142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM 1lnanka Ha ocHOBe
uccienoanus porodddexra” uim
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaNpsKeHUs"

143

144

145

®du3MUeCKuil MPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peKeHHOro
aTOMapHOTO BOJIOPOJIa M U3MEPEHNE
noctostHHOW Punbepra"

OuznyecKkuil MpakTUKyM 0 TeMe
"HccnenoBanue paaroakTUBHOTO (OHA C
WCIIONBb30BaHueM o3umerpa’ i "M3yuenue
MOTJIONICHUST OeTa-4yacTUIl aTFOMUHAEM"

Du3nuecKuil IPAKTUKYM I10 TEME
"HaOmronenust 3BE31HOr0 Heba
HEBOOPYXEHHBIM TJ1a30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
oTpe/IeTICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIC
co3Be3usi CeBEpHOTO MOTYIIAPUS U IPKHUE
3B&31b1" uau "HaOmroieHus B TeIIeCKOmI
JlyHbI, TUIaHET, TYMAHHOCTEN U 3BE3IHBIX
CKoIJIeHuI"

146

O0001IeHNE U cUCTEMATH3allNs 3HaHUi. Poib




(bM3UKH U aCTPOHOMUHU B SKOHOMHUYECKOH,
TEXHOJOTHYCSCKOM, COIIMAILHON M S THYECKON
cdepax AeaTeTbHOCTH YeTIOBeKa

O06o00menre u cucTeMaTu3anus 3Hanui. Posib
147 1 MecTO (PM3UKU U aCTPOHOMHUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

0O06001IeHYEe ¥ cucTeMaTU3auus 3HaHuii. Poib

(dbuzuveckoit Teopun B HOPMUPOBAHUH
MpeJCTaBICHUN 0 (PU3UYECKOIN KapTHHE MUDA,

148 o
MeCTO (PU3UYECKON KapTHHBI MUPaA B 00IIIEM
psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

149 O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
TeMme "Kunemarnka"

150 O06o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMme "Kunematuka"

151 O06o001IeHre U CHCTEMAaTH3alKs 3HAHUH 110
teme "JluHamuka"

152 O06o001IeHre U CHCTEMAaTHU3alNsl 3HAHUH 110
teMe "CraTtuka TBEpAoro rena”

153 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"
O06o001IeHre U CHCTEMATH3alKs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN
Teopun"

155 O0o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110

teme "Tepmoaunamuka. TemoBbie MamnHb"

156 O000IIIEHNE U CUCTEMATHU3AIINS 3HAHUH 110




157

Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBbIe nIepexoab"

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
Teme "DnekTpudeckoe mnoie"”

158

159

160

O06o0mieHne 1 cucTeMaTu3alys 3HaHUH 110
teMe "[locTOsHHBIN 2neKTpUuYecKuil TOK"

O060011eHrEe ¥ cUcTeEMaTH3alus 3HaHUH 110
teMe "Toku B pa3inyHbIX cpepax”

O00011eHEe ¥ cucTeMaTU3alus 3HaHUHI 110
TeMe "MaruutHoe noie"

161

PesepBHeIil ypok. O000IICHHE 1
CHCTEMATH3aIMs 3HAHUI 110 TEME
"JJIeKTpOMarHuTHas UHIYKIUA"

162

163

164

165

PesepBHrliit ypok. O600111eHNE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"Mexannueckue kosebanus"

PesepBHelit ypok. O6001IeHNE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"DneKTpoMarHuTHbIe Kosebanus"

PezepBHblit ypok. O6o011eHNE U
CHCTeMaTH3alus 3HaHUH 1o TeMe
"MexaHUYeCKHe U IIeKTPOMArHUTHBIE
BOJIHBI"

PeseprubIil ypok. O60061eHIE 1
cucreMarusalis 3Haguii mo teme "Onrtuka"

166

PeseprubIil ypok. O60061eHIE U
cucTeMaTu3anus 3HaHui 1o Teme "OCHOBEI

CTO"




PeszepBHbIil ypok. O60011IcHIE 1
167 CUCTEMaTHU3allis 3HAHUM 110 TEME
"KopnyckynsipHO-BOJIHOBOM ayain3m"

PesepBubIil ypok. O6001IcHIE 1
168 cucTeMaTu3anus 3Hagui mo teMe "dusuka
aroma"

PesepBHelil ypok. O600ICHHE 1
169 cucTeMaTHu3anus 3HaHuH 1mo Teme "du3uka
ATOMHOTO SIIpa ¥ JIEMEHTAPHBIX YacTUIl"

PesepBHeIil ypok. O000IICHHE 1
170 CHCTEMATHU3AINA 3HAHUN 110 TeMe " DIIEMEHTHI
actpodu3uxu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

®usuka. 10 knacc. ba3zoBblil u yriyon€Hnusiii ypoBHu,I'. . Msikumes, b. b.
byxoBues, Corckuit H. H., [TpocBemienue.

®duzuka. 10 knacc. YrnyOneHHbslid ypoBeHb. YueOHUK - KacbsiHoB B.A.
®uzuka. 11 xnacc. ba3zoBerit u yrinyonéunsiii ypoBuu,l'. . Mskumes, b. b.

byxoBues, Corckuii H. H., ITpocBemenue.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1. T. 4. Makuiesa, A. 3. CunsakoBa «MexaHnuka. 10 kinace», «MolekynspHas
¢usuka. Tepmoaunamuka. 10 kmacey», «dnexkrpoguHamuka. 10—11 kmacchbr

HUctounuk: https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-

posobie-k-uchebniku-myakisheva-sinyakova/

2. Hlaranuna A.B. ®u3uka. YriayOneHHbslid ypoBeHb. 11 knacc.

Metoanueckoe mocooue. Mcrounuk: https://rosuchebnik.ru/material/fizika-

11-klass-metodicheskoe-posobie-k-uchebniku-g-yva-myakisheva-a-z-/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://class-fizik.ru/zor10.html

http://class-fizik.ru/zor1 1 .html
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