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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (enepasbHONH pabodeid mporpaMMbl BocnuTaHus W KoHmenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHIyEMYIO MOCJIEI0BATEIbHOCTh U3yUEHHUSI TEM M Pa3JieoB
y4eOHOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIIMUXCs.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaternd OOY4YeHHUs, BOCHHTAHHUA W Pa3BUTH, OOYYArOIIMXCS CpPEICTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
NPOSIBJICHUS] CBOMX HHTEIIEKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEM KaxKIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs niaHupyeMble pe3yibTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOydYalolUuXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAaThl IO FOJaM 00yUYEHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpaMMa no ¢gu3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHBINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3HUECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHoO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAaHCTIOPTa, OCBOEHUSI KOCMOCa,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJIHEHUU UMU YU4E€OHBIX UCCIIEAOBAHUIM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuail U3 BCEX pa3leloB (U3MKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(GopMHUpOBaHUE MPENCTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPpOoOIeMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHMUYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OO0CYX IACHHS
po6JieM pallMOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTMUECKO 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s usnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mporecca. s yrmyOnéaHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyuae mpakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOUH B KaXKIOM M3 3TUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOPbIE MPOBOAATCS B MpOLECCe
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOATENIHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme mno (¢usnke CcHUCTEMa YYEHHMYECKOIO HSKCIEpUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
YY4aCTHHKaMHU 00pa30BaTEIbHOrO MPOLEcca UCXO0I U3 OCOOEHHOCTEW OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHus kabuHera ¢usuku. [Ipm 3TOM oOecneumBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHIMaHKE yaeseTCs PEIICHNUIO PACUETHRIX U KAYECTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
NPUMEHEHHE 3HAaHUI U3 pa3HbIX pa3AenoB. [|Jis KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUN U MPOLIECCOB B OKPYXAlOUIeH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kaOunHere (U3UMKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o (pu3nke yaeHU4eCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYrMBaET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUUYECKHX TMPAKTUYECKUX padoT
dbopMupyeTcss B BHAE€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHre YMEHUI OOBSICHATH SBJICHUS C UCMOJIb30BaHUEM (PU3UUECKHIX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  ICSITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
Gu3nyecKux SIBICHUNH B MPUPOAE U JUISl NMPUHATUS MPAKTHUYECKUX DEIIEHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJENIN, AJEKBaTHOW YCJIOBHMSM 3a/auyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPEy;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHWS W IPOBEICHHUS
¢u3nyecKux IKCIEPUMEHTOB, aHaldM3a M HMHTEpOpeTanud  HH(pOpMaIuu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootrBerctBun ¢ TpeboBanusimu DPI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIIEIUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

Ha uzyuenue pusuxu (yrinyOna€HHBIH YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
MPAKTHYECKUX paboT SIBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JIeJacT BHIOOD
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UcaTbHAs )KUAKOCTh, U/I€AJIbHBIN T'a3, TOYCUHBIN 3apsi).
['unoTe3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyeckas Teopusl.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHune cuiibl TOKa U HAPsHKEHUS B 1IEMU MOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerieHre, CKOPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAas CKOpPOCTH) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMU Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduky.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBosmHenHoe  nBWKeHWE. J[BMKEHHME  MaTepuasbHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSI0B, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUM C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MpU MPSAMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yyenue nBUKEHHUs Tena, OpOIIEHHOT0 TOpU30HTANIBHO. [IpoBepka runoTessl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA M
Ha4aJIbHOM CKOPOCTBIO TEA.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJ1a OOpalleHUs KOHUYECKOTO MasTHUKA OT
€ro napameTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3axoH HproToHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOTHOTO MAJIEHUs OT BBICOTHI HaJT
MOBEPXHOCTHIO MJIAHETHI M OT Teorpadudeckoil HMpoThl. J[BrkeHne HeOECHBIX Tel
Y UX CIIyTHUKOB. 3akoHbl Kemnnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS OKOS.
Koaddurment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TeJa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Masnenue. I'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: INOALIMITHUKY,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronienue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHNE PaBHOACHCTBYIOIIEH PUIIOKEHHBIX K TEITy CHJI C IPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOABEME U ITAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BpPEMEHHM JBHKEHHS Opycka I0
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT ummynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHEHHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE »HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABUTAIIMOHHOM TMOJie OJHOPOAHOro Imapa (BHyTpU W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaNbHOM >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIM MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHNE HA KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM W MOTEHLHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

W3mepenne CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne COXpaHEHUsI UMITYJIbCa IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojeneii. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temmneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMAaTEPUaJIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yyenue n3006apHOro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMYMH, OIIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOAMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXeHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIpHAas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. YenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHH s dHEeprus. KoanyecTBo TEIIoTh
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY ISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEPATyp, YTHIH3ALUS «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIN3alus OMOOPraHUYECKOTO TOILIUBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHieHcanus. Micnapenue u kuneHue. Y aeibHas TeroTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedbopmaru TBEpAOTrO Tena. Pactsikenue u cxxarue. Casur. Monayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue KUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIUHEHHOE
pacumpenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHYECKHE IPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTepUAIbI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie siBiIeHUS.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH JAeQopMali  pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKM, [HUAJIEKTPUKA U  MOJYIPOBOAHUKH.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyrnoHa.

DIIeKTpUYECKOE Tos€e. Ero AeNcTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsoxk€anocts  anexkTpuueckoro  moyig.  [lpoGueiit  3apsn.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenman snexkTpocTaTuyeckoro noss. CBs3b HANPSXKEHHOCTHU MOJIS U Pa3HOCTU
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYyNEPIO3UIIUN FIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTro mo o0béMy Mmiapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
MPOHUIIAEMOCTh BEIIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapannenbHOE coenrHeHUE KOHIeHcaTopoB. [locnenoBarenbHOe COETUHEHHE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM ITOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTU IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAu
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apsSIKEHHBIX TEI.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CymniecTBOBaHUSI MOCTOSIHHOTO JJIGKTPUYECKOTOo ToKa. MCTOYHMKH
toka. Hampsokenune U u DJIC £ .

3akod OMa Jisl ydacTKa MeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
COTNPOTHUBJICHUE BEILIECTRA.

[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIena.



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

O/J1C u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOoH OMa 715l TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HAMpsDKEHUS] IS JIAMITBI
HaKaJIMBaHMUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJFOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCThH COINPOTUBICHHUS METAJUIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U pUMECHast POBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPHOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh CONMPOTUBIIEHUSI METAJNIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUYUH C UCTIOIb30BaHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEPKA MPEMJIOKEHHbIX T'MIoTe3 (BbIOOp H3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEp)KaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KANWJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAILIbI, JJIEKTPUUYECKHE CBOMCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTATUUYECKHE KOHCTPYKLHHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJlyYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IMPOBOJAHUKOB C  TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cunia Amniepa, e€ HanpaBJIEHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IIPUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

Kaptrna nuHUI MarHMTHOM MHYKIIUU TIOJIS NIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AJIEKTPOU3MEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne NeMCTBUSI HOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wHAyKIMU. 3aKOoH SJEKTPOMAarHUTHOM HWHAYKuuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. 31C caMOUMHAYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpayuu.

HabGnronenue ssBIeHUS 2JIEKTPOMAarHUTHOW MHTYKIIUH.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH W3MEHEHHS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0uedaTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanue koyneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOINX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUTMTYJOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
POJIOJIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUSA. Paqnonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue untepdepenunu u qudppakind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3anys, tudpakius, THTEpPEpeHIHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroiyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTess
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepsl Kiraccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[VIABHBIX ~MAakKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTpeHHET0 oTpaxeHus. Mojienb CBeTOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIYyUEHHUS HA IBYX LIETISX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PENATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmenieHust Buna. ['mnore3a [1manka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsoieHne (poToOHOB pU NEPEXo/Ie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3nydenus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS AIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EanHcTBO u3nueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Besnus, SpKue 3BE3MBI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky n kBazapsl. YEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEH U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O6o0maroiiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIbHOW W  IMPOTHOCTHYECKOW  (yHKIUH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

N3yuenue kypca ¢pusuku yriay0onéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (pU3MUYEcKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUpOnE, KoyeOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
pUpoJe.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX —PYII,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHUKE,
IPOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, JI€pHAs SHEPreTUKA U HKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, T[O3UTHBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOM MO3ULIUN O0YUYAOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYINpaBICHUM B  00pa30BaTeIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITHUECKOIO TOBE/ICHNUS;

e CIOCOOHOCTh OLEHMBATH CUTYAllMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIUTAHMSA

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AECITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BBIOOp Oyayliel Mpoeccuu U peaim30BbIBATh COOCTBEHHBIE KU3HEHHBIE
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B CPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEIU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IMIOJIYYECHHBIE B XOJI€ PELICHHS 3aaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBbI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS N0 €€ JOCTHKEHHUIO: COCTaBIATh IUJIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

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

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE el cTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,



BIAJCTh HABBIKAMH TIO3HABATEIbHOW pediIeKcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MPUEMBI peICKCHH SISl OIICHKH CUTYaIIMH, BEIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke U1 ypOBHS CpenHero oOmero o0pa3oBaHHs y 00y4Yaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJICHUE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIFOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIliexy, ONTUMHU3M, THUIIUATUBHOCTh, YMEHHUE JE€HCTBOBATh, UCXOJIA U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTh  BBICTPaUBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xoniy o0yuenus B 10 knacce npeMeTHBIE pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0OYUaIOIIUXCSI YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (HU3MYECKOW TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (U3UUeCKUX Tell U MPOIECCOB
(stB7ICHMIT): WHEpIMANTbHAS CHCTEMa OTCUéTa, aOCONIOTHO TBEPAOE TEIo,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIB)KEHUE, CBOOOAHOE TajieHuE,
aOCOJIFOTHO yTIpyras jaedopmalus, aOCONIOTHO YIPYroe W abCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Tra3za, KUIAKOCTU M TBEPIOIO
(KpUCTAIIMYECKOT0) Teja, UIealIbHbINA a3, TOUCUHbIN 3apsl, OJTHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJTM3UPOBaTh U OOBACHATH MEXAHUYECKHE TMPOIECChl U  SIBJICHUA,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
bu3nYecKnX 3aKOHOB: TMpeoOpa3oBaHuii ['anuies, BTOPOTO M TPETHETO
3akOHOB HBIOTOHA, 3aKOHOB COXPaHECHHUSI MMITYJIbca U MEXAHUYECKOH
SHEPIrUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT wu 3akoHBI MONEKyJIsipHOW (UBUKUA W
TepMOJMHAMHUKU (CBA3b JIaBJCHUSA HJEAJBLHOIO Ta3za Cco CcpeaHei
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIJIOBOIO JBMKEHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UICAIBHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3AKOH



COXPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIOIb30BaTh
MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, MCIOIb3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsga, 3aKOH Kyiona, MOTCHIIUAIIBHOCTh
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUHUIN CYNEPHO3UIUU DIICKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl W SIBJCHUS, UCMOJb3Yysl BEIUYUHBI:
IIEpEMELIECHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasi SHEPIus,
MEXaHU4YeCKas dHEPTUsi, paboTa CUJIbI, LICHTPOCTPEMUTEIIBHOE YCKOPEHUE,
CUJla TSDKECTH, CHWJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIPYTOit
nedopmaly Npy>KUHbI, KOJTMYECTBO TEIUIOTHI, a0COJIIOTHAsT TeMIIeparypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTI0 Tra3a, paboTa UeaqbHOI0 ra3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaIpsHKEHHOCTh AJEKTPUYECKOTO MMOJIs, HANPSHKEHHOCTD MOJIS TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1apa B BaKyyMe M B JUBJIEKTPUKE, MOTEHIIHA
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBHKYIIAS
CuJia, Cuja TOKa, HAIPSKEHUE, MOIIHOCTh TOKA, JIEKTPUUYECKast EMKOCTb
IJIOCKOTO  KOHJEHCAaTopa,  CONMPOTUBICHHME  y4YacTKa  LENu  C
MOCJIEA0BATEIbHBIM U MAaPAIJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJICHUMA:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBMKEHUE, TUDPy3us, ucrnapeHue,
KUIIEHUE W KOHJEHCAIIMS, TIJIaBJICHUE U KPUCTAIIM3alUsl, HAPaBJIEHHOCTh
TeIUIonepeaayu, JIEKTpU3alns TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsIKEHHOTO MTPOBOJIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IPU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (PUKCHpOBaTh pe3yJdbTaThl IMOJTYYECHHOM  3aBUCHMOCTH
bu3ndeckux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX



MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJI U3MEPEHUs, OLICHUBATh A0CONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOJAUTH OMBITHI IO MPOBEPKE MPEMAJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce NPEMJIOKECHHOU
TUIIOTE3BI;

coOJTI01aTh MpaBuiia 6€30MacHOro TpY/la MpU IPOBEICHUN UCCIIEI0BAHUI B
pamMkax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4deOHo-
MCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCHOJIb30BAHUEM
U3MEPUTENLHBIX YCTPOUCTB, U JTa0OPaTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THbIE 3aJayd C SBHO 33JJaHHOM M HESIBHO 3aJIaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOPUN NPU UCIOJB30BAHUM MAaTEMaTHYECKHX METOJOB PEUICHUA 3ajady,
MPOBOAUTH PACUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOJMBI PEHICHUS C YUYETOM MOJYYCHHBIX
pe3yibTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue MPUMEHEHUs 3HAHUN U3
Pa3HBIX pa3zesoB Kypca GU3HKH, a TAaK)Ke UHTETPAllMy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

MIPUBOIUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHAM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM M TEXHOJIOTUH JUIsl JaJdbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM I TIOHCKA, NepepabOTKU M NPEIbSABICHUS Y4yeOHOU H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHUM, TaK MU Ha OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENILHOTO MMPUOOPETEHNSI HOBBIX 3HAHUH B MPOLIECCE BHITOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAymied npodheccuoHaIbHOM AeATENbHOCTH O
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIE pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

HNOHUMATh POJIb (PU3UKU B IKOHOMUUECKON, TEXHOJIOTMUECKOM, COLIMaIbHON
U ATUYECKON cdepax IesTEeTbHOCTH YeJIOBEKa, POJib U MeCTO (PU3HKU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NEeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHUH,
3HAUEHHUE OIMUCATEIbHON, CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIHLHOU U
MIPOTHOCTUYECKON (PYHKIUHA (HU3UYECKOM TEOPHH — DIJICKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
¢dusnueckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOILIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE;
pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIeIe (PU3NYECKUX TEJ U IPOLIECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTeMaTUYECKUN MAasTHUK, WJI€aJIbHbIN
IPYKUHHBIN MasiITHUK, rapMOHUYECKHE BOJIHBI, UJeaIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
M3MEHEHHUS CUJTbI TOKA, MOCTYJIAThI CIIEIUATIbHON TEOPUU OTHOCUTEILHOCTH
DiiHIIITeNHHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIEC MPOLECCHI U SABJICHUS], UCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doTordekra, mepBIii B BTOPOI MOCTYIAaThl bopa, MpUHIIKIT COOTHOIICHUS
HeonpenenéHHocre ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3aps0BOrO0 H
MacCOBOT0 YKCEN U SHEPTUU B SIIEPHBIX PEAKIUSX, 3aKOH PAJUOAKTUBHOIO
pacmana);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia Ammepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTUSI U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAaHUS  (PUBUYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnasl saep,
ramMma-u3iaydeHue saep, pu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHATN3a U
paboTHI J1a3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHWE 3aBUCUMOCTEH (PU3MUYECKHX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JeNlaThb  BBIBOABI IO  PE3yJibTaTam
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

ONKCHIBATH METO/BI IMOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiIa 0€301aCHOr0 TPY/la IPH POBEICHUH UCCIIE0BAHUH B
pamMKax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4deOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJEIbI0: HAa OCHOBAaHMM aHAJM3a YCJIOBUS BbIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAaHMWU UMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOJYYEHHBIX
pe3yibTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOThI U3MEPUTENILHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
NESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyYHbIe CIOCOOBI paboThl ¢ MHQOpMAIHEH (PUIUIECKOTO
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIINH
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC yMEHUS
CaMOCTOSITENILHOTO TPHUOOPETEHUSI HOBBIX 3HAHUH B MTPOLIECCE BBITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATHh BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6
Hroro o pasneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 13 1 2
2.2 Hunamuka 11 1
2.3 CraTtuka TBEpOTO Tea 8 1
2.4 3aKOHBI COXPaHEHUsI B MEXaHUKE 12 1
Hroro no paszneny 44
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 17 1
3.2 TepmonnHamuka. TennoBble MalTuHbI 21 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 16 1 5
nepexoabl
Hroro no paszneny 54
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DneKTpruuecKoe mojue 25 1 1




4.2 [TocTOSIHHBIN NEKTPUYECKUI TOK 28 4
4.3 Toku B pa3nu4HBIX cpeax 8
Hroro no pazueny 61
Paznea 5. PU3HUYECKHAN MPAKTUKYM
5.1 du3nYecKuil TPaKTUKYM 5 5
Hroro no pazneny )
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 20




HOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jie/ioB, TeM U YPOKOB (undposbie)
Ne i/ Konrpouabnsie | IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoTshI padoThI pecypebi
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
1.1 Hayunwtit memoo no3nanus npupoosl 6
VYpok 1 ®wusuka — pyHAaMEHTaIbHAs HayKa O MPHPOJIE
Yook 2 HayuHbliif MeTO1 TO3HAHUS ¥ METO/IbI 1
P UCCIeIOBaHMs (PU3MYECKHX SBICHUH
DKCHEepUMEHT U TeOpus B MPOLIECCE MTO3HAHUS
Ypok 3 npupoabl. HabmroeHre u 5KCepuMeHT B 1
busuke
Ypok 4 Crioco6b! u3MepeHus (PU3NYECKUX BETUUYUH 1
Yook 5 AOCOIOTHAsI U OTHOCUTEIbHAS MOTPEITHOCTH 1
P U3MepeHUH (PU3MUECKNX BEITNIHH
MonenupoBanue B ¢pusuke. Poib u mecto
Vpok 6 ¢u3KKK B OPMUPOBAHUHN COBPEMEHHOMN 1
HAYYHOI KapTHHBI MUPA, B TIPAKTHIECKOM
NeATeILHOCTH JIFOAeH
Hmozo no pazoeny 6




Paznen 2. MEXAHUKA

2.1

Kunemamurka

13

Ypoxk 7

MexaHndeckoe JBHXKCHUC. Cucrema orcuyera.
OTHOCUTEIHLHOCTh MEXaHHYSCKOTO JABHXCHHA.
HpHMaﬂ u o6paTHa;1 3aga4yu ME€XaHHUKU

Ypoxk 8

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0
MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus.
[Tepememnienune. Cxkopocts. X mpoekiuu Ha ocu
KOOpJUHAT

Ypok 9

PaBHOMEpHOE MPSAMOIIMHEHHOE TBUKECHHE.
['paduyeckoe onricanre paBHOMEPHOTO
OPSIMOJIMHEHHOTO JBUKCHUS

VYpox 10

CrnosxeHue nepeMelieHnii U CKOpOCTeH.
Pemenne 3agau

Ypoxk 11

HepaBnomepHoe nuxenne. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
JABVKCHUC C MMOCTOAHHBIM YCKOPCHHUEM

VYpox 12

['padmueckoe onricanue NPSIMOIMHEHHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

VYpox 13

CBoboaHoe najzeHue. Y ckopeHue cB0OOOIHOTO
naJieHns. 3aBUCUMOCTb KOOPHHAT, CKOPOCTH,
YCKOpPEHHSI OT BPEMEHH U UX Tpaduku

VYpoxk 14

JlabopaTopnasi paGora Nel "HccaenoBanune
3aBHCHMMOCTH IIYTH OT BpEMEHHU NPH
PaBHOYCKOPEHHOM /IBHKeHHHN"

VYpok 15

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY




Ypok 16

JlabopaTopnasi paGora Ne2 "HU3yyenue

JABUKEHUs TeJIa, OPOIIEHHOTO 1
TOPHU30HTAJIBHO'"

Ypox 17 KpuBonuneriHoe nsuxenue. J[BuxkeHue no
OKPYKHOCTH. YTJIOBasi U JJUHEWHAsA CKOPOCTb. 1
Ilepuon n yactora. LleHTpocTpeMuTenbHoe U
MIOJIHOE YCKOPEHHUE

VYpok 18 Obobwenue u cucmemamuzayusi 3HaHUU NO 1
meme "Kunemamuxa"

Ypoxk 19 KonTpoubnas padora Nel mo reme 1
"Kunematuka'

2.2 Junamuxa 11
Ilepssiif 3akoH HproToHa. MHEpunanbHbIe

VYpok 20 cucteMsbl orcuéta. [[puHIMI OTHOCUTENBHOCTH 1
INanunes. HennepuuanbHble CUCTEMBI OTCUETA

VYpok 21 Cuita. PaBHonelicTByro1as cusa. Bropoit 3akoH 1
Herorona. Macca

Ypok 22 B3anmoperictue ten. Tpernii 3akon HeroToHa 1

Ypok 23 ITpuHuun cyneprno3unuu cuil. Pemenue 3aga4y 1
Ha IpUMeHeHne 3aKk0HOB HproToHa

VYpok 24 3aK0H BCEMUPHOTO TATOTEHUS.
OKBHUBAJIEHTHOCTh IPABUTALIMOHHON U 1
MHEPTHOM Macchl

VYpok 25 Cwita TSKeCTH U YCKOPEeHHE CBOOOHOTO 1
MaJeHUs

Ypoxk 26 JIBrkeHne HeOECHBIX TeNl U MX MCKYCCTBEHHBIX
cryTHUKOB. [lepBast kocMudeckasi CKOPOCTb. 1

3akonsl Kemnnepa




Ypok 27

Cuna ynpyroctu. 3akoH I'yka. Bec tena

VYpok 28 JlabopaTopnasi paGora Ne3 "HU3yuenue
JABHKEHHS TeJIa N0 OKPY’KHOCTH C
MOCTOSTHHOM M0 MOAYJII0 CKOPOCTHIO"

Ypoxk 29 Cuna tpenus. [Ipupoaa u BUsIbl CUJT TPEHUS.
JIBH>KEHUE B )KUIKOCTHU U ra3e C YYETOM CHJIbI
COTPOTHUBIICHUSI CPEIBI

Ypoxk 30 Hasnenue. 'mapocraruueckoe aasieHue. Cuma
Apxumena

2.3 Cmamuka meépoozo mena

Ypok 31 AOcomoTHO TBepoe Teino. [loctynarensHoe u
BpallaTesibHOE JBUYKEHNE TBEPOTO Tela

Ypok 32 MOMEHT CHJIBI OTHOCUTEIBLHO OCH BpAIICHHUS.
IInedo cunsl

Ypok 33 CrnoxeHue cuil, IPUI0KEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena. Y cnoBus
paBHOBecHUsI TBEpIOTO Tena. Buasl paBHOBecHs

VYpoxk 34 JlabopaTopnasi padora Ne4 "HccaenoBanne
YCJI0BHII paBHOBeCHSI TBEPIOIO TeJia,
HMeEILIero och Bpamenus'

Ypoxk 35 Pemenue 3agau mo reme «CraTukay

Ypox 36 Obobwernue u cucmemamuzayusi 3HAHUU NO
meme "Junamuxa"

Ypoxk 37 Obobwenue u cucmemamu3ayus 3HAHUU NO
meme "Cmamuka meepoozo mena"

VYpok 38 KonTpoabsHas padora Ne2 mo teme

" Innamuka. CtaTuka TBepaoro rejaa'




2.4

3akonul COXPAHEHUA 6 MEXAHUKE

12

Ypok 39

MMIrynbsc MaTepUaIbHONW TOYKHU, CUCTEMBI
MaTepHalbHBIX TOYeK. LIeHTp Macc cucteMbl
MaTepHalbHBIX TOYEK. Teopema 0 JBUKEHUH
LIEHTPa Macc

Ypox 40

HMITynbC CUIIBI 1 U3BMEHEHHUE UMITYJIbCa TENA.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JIBUKCHHE

Ypoxk 41

MomeHT umnysbca MaTepraabHON TOUKH.
IIpencraBienue 0 COXpaHEHUH MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Ypoxk 42

Pemenue 3amau Ha IMPUMCHCHHEC 3aKOHA
COXPAaHCHUA MOMCHTA UMITYJIbCa

VYpok 43

Pabora cuiibl Ha MaIOM U Ha KOHEYHOM
nepemenienun. ['paduueckoe npeacraBieHue
paboThI CHIIBI. MOIIHOCTH CHITBI

VYpok 44

Kunernueckas sneprus. Teopema 06
W3MEHEHUU KHHETUYECKON YHEPTHH
MaTepuaIbHOU TOUKH

VYpoxk 45

JladopaTopnasi padora NeS "U3smepenne
UMITYJIbCa TeJia 10 TOPMO3HOMY IyTH'"'

VYpox 46

[loTeHunanbHble 1 HENOTEHIIUAIBHBIE CUIBL.
[TorenumansHasg sHeprus. Bropas kocMudeckas
CKOpPOCTH

VYpoxk 47

Tpetbst KocMuueckasi ckopocTb. CBsi3b pabOThI
HENOTEHUUAJIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOI SHEPTUN CUCTEMBI Tell. 3aKOH
COXpaHEHMsI MEXaHNYECKON SHEPIUU




VYpok 48

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBaenue bepHyinu 115 uaeanbHOM 1
KUAKOCTU
Ypok 49 Ob6obwenue u cucmemamuzayus 3HAHUU NO 1
meme "3axonvl coxpanenus ¢ mexanuxe"
Ypoxk 50 KonTpoubsnas padora Ne3 no reme "3akoHbl 1
coxpaHeHus B MexaHuke'"
Hmozo no pazoeny 44

Paznen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUNHAMUKA

Ocnogul MOJleKle}lpHO-KuHemuquKOﬁ

3.1 17
meopuu

Ypoxk 51 Pa3ButHe nipesicraBieHuid 0 MPUPOJIE TEMIOTHI.
Ocnosuble nonoxxenuss MKT. [Tuddysus. 1
bpoyHoBckoe nBUXKEHHE

Ypok 52 Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX
TeN. XapakTep ABMKEHUS U B3aUMOJECHCTBUS 1
YacTHUL BENIeCTBa

VYpox 53 Macca u pazMepsl MOJIEKYIT (aTOMOB). 1
Komnuectso BemecTsa. [locTosnnas ABoraapo

VYpok 54 Temneparypa. TemtoBoe paBHoBecue. [kana 1
enbcus

Ypok 55 Pewenue 3anau o reme «Macca U pazMepbl 1
MmoJekyn. KonnuecTBo BemiecTBay

Ypok 56 WneanbHelii ra3. ['a30Bbie 3aKOHBI 1

VYpok 57 YpaBnenue Menneneesa-KnaneiipoHna. 1
Penrtenue 3anau

Ypok 58 AbcomoTHas TeMnepartypa. 3akoH JlanbroHa 1




Ypok 59

I/I30Hp0ueccm B NaACaJIbHOM ra3€ ¢ HOCTOSIHHBIM

KOJIMYECTBOM BellleCTBa L
Ypoxk 60 ['padmyeckoe mpecTaBICHHE U30IPOIIECCOB: 1
U30TepMa, U30X0pa, n3odapa
VYpok 61 JlaGoparopHasi padora Ne6 "U3yuenue 1
H30TEepMHYECKOro npomecca'"
Ypoxk 62 OcnoBHoe ypaBHeHne MKT 1
Ypok 63 Pemenue 3a1ay Ha IpUMEHEHHE OCHOBHOI'O 1
ypaBHeHuss MKT
Ypoxk 64 CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEM 1
KMHETUYECKOW SHEpruel mocTynareabHOro
TEIJIOBOT'O IBM)KEHUS €€ YacTHI]
Ypok 65 Pemenue 3amgau no reme "OcnoBel MKT" 1
Ypok 66 Obobwenue u cucmemamuzayus 3HAHULL NO
meme "OCHo6bl MONEKYAAPHO - KUHEMUYeCcKoU 1
meopuu"
Ypoxk 67 KonTpoubsnasi pabora Ne4 no teme "OcHOBBI 1
MKT"
3.2 Tepmoounamuka. Tennosvie mauiunvl 21
Ypok 68 TepmonnHamMuueckas cucTeMa. 3a/laHue
BHEIIHUX ycnoBul i T/ cucrtemel. BHenaue
¥ BHyTpeHHMe napaMmerpsl. [Tapamerper T/] 1

CHUCTEMBI KaK CPCIHUC 3HAYCHH A BEJIIMYUH,
OIMKCBIBAKOIINX e€ Ha MHKPOCKOITMYECCKOM
yYpPOBHE




Ypox 69

Hynesoe Hauano TepMOAUHAMUKH.
Camonpou3sBoiibHas penakcamus T/ cucremsl k
TEIJIOBOMY PaBHOBECHIO

Ypox 70

Mojenp uIealIbHOTO Ta3a B TEPMOIMHAMUKE.
Y ciioBUs TPUMEHUMOCTH 3TOM MOJEIU

Ypoxk 71

Ypasuenne Menneneesa-Kianeiipona u
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu

Ypoxk 72

Bripaxkenue 17151 BHyTpeHHEH SHEPruu
OJIHOATOMHOTO HJIeaIbHOIO Tra3a.
KBasucrarnueckune 1 HECTATUUECKHUE MPOIECCHI

Ypok 73

DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Beruucnenue pabotel o rpaduky mnpoiecca Ha
pV-nuarpamMmme

Ypoxk 74

Temnonepeaaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel sueprun T/l cuctemsl 6e3
COBepILEHHs pabOThI

Ypok 75

jKOHBeKHHﬂ,TCHHOHpOBOHHOCTB,H3queHH€

Ypok 76

KommuecTBo TemIoTEL. TemIoéMKOCTh Tena.
VY enpHas ¥ MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y I€JbHAS TEMJIOTA CTOPAHUS
TOIlJINBA

Ypoxk 77

Pacuér konmyecTBa TEIIOTHI IIPH
TeIIoneperaye

VYpok 78

JlabopaTopnasi paGora Ne7 "M3mepenue
yAeJdbHOH TermioémMmkocTu'

Ypoxk 79

[Tonsitue 06 agnadbatHoMm npouecce. [lepBbrit
3aKOH TEPMOJUHAMUKHU




Ypoxk 80 KosmgecTBO TEmIOTH 1 paboTa Kak Mephl 1
W3MEHEHUs1 BHyTpeHHel sHeprun T /I cucteMbl

VYpoxk 81 BTopoii 3ak0H TepMOIUHAMUKY IS
PaBHOBECHBIX 1 HEPABHOBECHBIX MPOIIECCOB. 1
Heob6patumocTs npupoaHbIX MPOIECCOB

VYpoxk 82 Pemenue 3a1ay Ha IpuMEHEHNE BTOPOIO 1
3aKOHA TEPMOIMHAMUKHI

VYpok 83 [Tpuniune! aeiicTBus TeraoBbix MamuH. KIT 1

VYpok 84 Makcumansnoe 3nadenue KIT/I. [lukn Kapuo 1

Ypok 85 DKOJIOTHYECKHUE aCTIEKThI UCIIOJIb30BAHUS
TEIJIOBBIX JABUTATENeH. TernoBoe 3arpsa3HeHne 1
OKPYKaroIle cpebl

Ypoxk 86 Pemenwne 3agau mo teme «KII TemmoBbIx 1
MAIIHH

VYpok 87 Obobwenue u cucmemamuzayus 3HAHULL NO 1
meme "Tepmoounamuxa. Tennosvie mawunot”

Ypok 88 Koutpoabnas padora Ne5 no reme 1
"Tepmoannamuka. TemioBbie MalIuHbI"

33 Azpecamnvle cocmoanusn eeuyecmea. Pazogvie 16

' nepexoovt

[TapooOpa3oBanue u kouaeHcanus. Vcnapenue

Ypoxk 89 Y KUMeHHUE. Y IeTbHas TeIIoTa 1
napooOpa3oBaHus
HaceimieHHbie ¥ HEHACHIIIICHHBIE TTAPHI.
KauecTBeHHast 3aBUCUMOCTD MJIOTHOCTH U

Ypox 90 1

JAaBJICHUS HACBIMICHHOT'O ITapa OT TEMIICPAaTyphl,
WX HE3aBUCHUMOCTh OT 00bEMa HaCBhIIICHHOT'O




napa. 3aBUCUMOCTb TEMIIEPATYyPbl KUIIEHUS OT
JaBJICHUS B )KUIKOCTU

Ypok 91 Brnaxxnocts Bo3myxa. AGCOTIOTHASA U
OTHOCHUTEJIbHAS BIAKHOCTh

Ypoxk 92 Pemienue 3amad no reme «BiaxkHOCTh BO3AyXa»

Ypok 93 JlaGoparopuas padora Ne§ "U3mepenue
a0COJIIOTHO BJIA?KHOCTH BO3YyXa M OLIEHKA
Macchl IApOB B NOMeleHun"

Ypok 94 Teépnoe teno. Kpucrammmmueckue n amopdusie
Tena. AHU30TPONUS CBOWCTB KPUCTAIIJIOB

Ypok 95 [InaBienue u kpuctaM3auus. Y genbHas
terutoTa aBneHus. Cyomumanust

Ypoxk 96 Hedbopmaruu TBEpAOTO Tena. PacTskenue u
cxatue. Casur. Moayne FOnra. [Ipenen
ynpyrux aedopmaruii

Ypok 97 Jlaboparopnasi padora Ne9 "U3mepenne
MoayJst ynpyroctu (moayJas FOura) pesunsi"

Ypok 98 TeruoBoe pacluMpeHne XKUIKOCTEN U TBEPABIX
Tel. AHTAPMOHH3M TETIOBBIX KOJICOaHHIA
YacTHI] BEUIECTBA

Ypox 99 [IpeoOpazoBanue sHEprUu B (Ha30BBIX
nepexojax

Ypok 100 YpaBHEHHE TEIUTOBOTO OaslaHca

Ypoxk 101 Pewrenne 3a1a4 Ha IpUMEHEHUE YPABHEHUS

TEIIOBOro OanaHca




Ypox 102

IToBepxHOCTHOE HaTsKeHUe. Kanuuisipasie

sBJeHUd. [laBieHue noa MCKpUBJICHHON 1
MOBEPXHOCTHIO XKuakocTu. Popmyna Jlamnaca
VYpox 103 Ob6obwenue u cucmemamuzayus 3HAHUU NO
meme "Aepecamuuvle cocmosanus ewjecmaa. 1
Da3zosvle nepexoovt”
Ypok 104 KonTpoJsbHnas paéora Ne6 no reme
"ArperaTHble COCTOSIHMS BelllecTBa. 1
®da3oBble nepexoanl’
Hmozo no pazoeny 94
Paznen 4. JIEKTPOJJUMHAMUKA
4.1 dnekmpuueckoe none 25
OnexTpu3anys Tel U e€ NposBICHUS.
N 105 DnekTpuyeckui 3apsia. /[Ba Buaa 1
POt aNIeKTpudecKux 3apsanoB. [IpoBogHuKwy,
JTURJIEKTPUKU U TIOTYIPOBOJHUKU
Ypok 106 DneMEHTApHBINA AIEKTPUYECKUH 3apsijl. 3aKOH 11
COXpaHEHHUs IJIEKTPUUYECKOTO 3apsiia
Ypok 107 Bsaumozeiicteue 3apsaaoB. Toueuynsie 3apsabl. 1
3axoH Kynona
VYpox 108 Pemenue 3agau Ha mpumenenue 3akoHa Kynona 1
Ypox 109 Onektpuueckoe none. Ero neiictBue Ha 1
JIEKTPUUYECKUE 3aPsi/Ibl
Ypok 110 Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.
[TpoOusIii 3apsia. JInHuM HapPsSKEHHOCTH 1

SJICKTPUYCCKOTO ITOJIA. OI[HOpOI[HOC
SJICKTPUYCCKOC T10JIC




VYpoxk 111

IToTeH1IMaILHOCTH QJICKTPOCTATUYCCKOI'O I10JIA.
Pa3zHoCTh MOTEHIIMAIOB B HaIIps>KCHUEC

Ypok 112 IloTeHumanpHas YHEPrUs 3apsia B
aJIeKTpocTaTnyeckoM mnose. [lorenunan
JIEKTPOCTATUYECKOTO T10JIS

Ypok 113 CBs13b HaPSKEHHOCTH I0JIS1 U Pa3HOCTU
MNOTEHLUAJIOB JUIsl 3JIEKTPOCTATUYECKOTO MOJIS

Ypoxk 114 [IpuHUUI Cynepro3uIK 3JIEKTPUYECKUX MOJIEH

Ypok 115 Pemenue 3a1au no Teme «IEKTPUUECKOE MOJE.
Hanpsok€HHOCTD U pa3HOCTh OTEHIIUATIOBY

Ypok 116 [Tosie Toueunoro 3apsina. Ilone paBHomMepHO
3apsHKEHHON Cephl

Ypoxk 117 [Tone paBHOMEPHO 3apsKEHHOTO 0 00BEMY
mapa. [lone paBHOMEpHO 3apsHKEHHOM
0EeCKOHEYHOM! MII0CKOCTH

Vpok 118 IIpOBOAHUKY B DIIEKTPOCTATUYECKOM I10JIE.
Ycnosue paBHOBECHS 3aps 0B

Ypok 119 JIMBIEKTPUKHY U ITOJIYIIPOBOHUKH B
JIEKTPOCTATUYECKOM I10JIE

Ypox 120 Konnencarop. D1ekTpo€MKOCTh KOHIEHCATOPA.
OneKTPOEMKOCTH TIOCKOT0 KOHJIEHCATOpa

VYpoxk 121 [TapannenbHOE COEAMHEHHE KOHIEHCATOPOB

Ypok 122 [TocnenoBareabHOE COETUHEHNE
KOHJICHCAaTOPOB

VYpok 123 DHeprus 3apsHpKEHHOT0 KOHAEHcaTopa

Ypok 124 Pemenue 3anau «OHeprust 3apsyKEHHOTO

KOHJICHCATOPa




Ypoxk 125

JlabopaTopnasi paGora Nel0 '"H3yuyenue

NPOTEKAHUS TOKA B 1elH, CoJep:Kalei 1
KOHeHcaTop"

Ypoxk 126 JIBr>KeHUE 3apsiKEHHOW YaCTHULIbI B 1
OJIHOPOJHOM 3JIEKTPUYECKOM I10J1€

Ypox 127 Pemienue 3agau no reme «JIEKTPUUECKOE 1
1oJIe»

Ypoxk 128 Obobwenue u cucmemamu3ayus 3HAHUL NO 1
meme "Onexmpuueckoe none"

VYpok 129 KonTpoasnas padora Ne7 mo teme 1
"JuiekTpHYeckoe noJie'

4.2 Ilocmosnnblil 31eKmMpuiecKuil mok 28

Vpox 130 ITocTossHHBIN TOK. Y CI0BUA CYLIECTBOBAHHUS 1
MOCTOSTHHOT'O 3JIEKTPUYECKOr0 TOKa

Ypoxk 131 Hcrtounuku Toka. Cuila TOKa U HalpspKEHUE. 1

Ypox 132 3akon OMa 11 yJacTKa [enu. DIeKTPUIecKoe 1
COIPOTHUBIICHUE

Ypok 133 3aBUCHUMOCTh COITPOTUBIIEHUS OJJHOPOIHOTO
MPOBOJIHUKA OT €TI0 JIJTMHBI U TIOIIA N 1
MOTIEPEYHOI0 CEUEHUs

Ypok 134 VY enpHOE CONPOTUBIICHKE BelllecTBa. Pemienne 1
3a/1a4y

Ypok 135 JlabopaTopnasi padora Nell "HU3mepenue 1
Y1€JIbHOT0 CONPOTHBJIEHUS MPOBOJIHUKOB"

Ypok 136 ITocnenoBarenpbHOE, MAPAIIIETBLHOE, CMEIIAHHOE 1

COCIMHCHHUEC ITPOBOIHUKOB




Ypox 137

Jladoparopnasi padora Nel2 "HUccienoBanue
CMEIIAHHOT0 COeIMHEHNsI Pe3UCcTOPOB'"

VYpok 138 Pemenue 3amgau no reme "CmenranHoe
COEIMHEHHUE POBOIHUKOB"

Ypoxk 139 Pacuért pa3BeTBIEHHBIX JIEKTPUUECKUX IIETICH.
[TpaBuna Kupxroga

Ypoxk 140 Pemienue 3a1ad Ha MpUMEHEHHE TTPaBUIT
Kupxroda

VYpok 141 Pabota anexTpuueckoro Toka. 3akon [[xoyis
—Jlenma

Ypok 142 Pewenne 3a1a4 Ha npUMEHEHUE 3aKOHA
oy - Jlenna

VYpox 143 MOoUIHOCTB JEKTPUIECKOT0 ToKa. TernoBas
MOIIIHOCTb, BbIJIEIsiEMasi Ha PE3UCTOpe

Ypok 144 Pemenue 3a1ay Ha pacy€T MOILHOCTU TOKA

VYpok 145 OJ1C u BHyTpeHHEE CONMPOTUBIIEHUE UCTOYHHUKA
TOKa

Ypok 146 3axon OMa 1715 TOJTHOM (3aMKHYTOM)
AIEKTPUYECKOMN LETH

Ypok 147 Pemenue 3ana4 Ha mpuMeHeHHs 3aKkoHa OMa
1 TIOJIHOU Lienu

Ypoxk 148 JlabopaTopnasi padora Nel3 «M3mepenue
I/IC v BHYTpPeHHEero conpoTuBJIeHUS
HCTOYHHUKA TOKA)

Ypok 149 MoOUIHOCTh HCTOYHHUKA TOKA

Ypoxk 150

KOpOTKOC 3aMbIKaHHUE




VYpok 151

JlabopaTopnasi paGora Nel4 «Onpenenenue
KII/I 3s1ekTpoHarpeBareJisn»

Ypok 152 KoHnieHcaTop B ienu OCTOSIHHOTO TOKa

Ypoxk 153 Pemenue 3anau «KonaeHcarop B 1ienu
MIOCTOSTHHOTO TOKa»

VYpok 154 Pentenue 3amaud mo teMe "IlocTOSHHBIHN
3NIEKTPUYECKUM TOK"

Ypoxk 155 Pemenue 3amgau o teme "CBsA3b TEIUIOBBIX U
AIIEKTPUYECKHUX ABJICHUI"

Ypox 156 Obobwenue u cucmemamuzayusi 3HAHUU NO
meme "llocmosinnvlil 21ekmpuyeckuii mok"”

VYpok 157 KonTpoabsHnas padora Ne8 mo teme
"IloCTOSIHHBIN JIeKTPUYECKHH TOK"

4.3 Toku 6 paznuunsix cpeoax
DJeKTpUYecKasi IPOBOJUMOCTb Pa3IMUHbIX

Ypok 158 BEUIECTB. DJIEKTPUUYECKHI TOK B METaJlJIaxX.
CBepxnpoBOANMOCTb

Ypok 159 DNEeKTPUUECKUN TOK B pacTBOpPax M paciiiaBax
AIIEKTPOJINTOB. 3akoHbI Dapajest s
IIEKTPOJIN3A

Ypox 160 JladopaTopnas padora NelS "U3zmepenue
3apsiia 0IHOBAJIECHTHOIO HOHA"

Ypok 161 DnexkTpuuecKkui Tok B razax. [lnaszma

Ypok 162 DNeKTpUYeCcKUi TOK B BakyyMe. BakyymHbie

npudopbI

VYpok 163

DIIEKTPUYECKUI TOK B TIOJYIIPOBOJHUKAX




Ypok 164

[TomynpoBOTHUKOBBIE TPHOOPHI

VYpok 165

Ob6obwernue u cucmemamuzayus 3HAHUU NO
meme "Toku 6 paznuunsix cpedax”

Hmozo no pazoeny

61

Paznea 5. PU3HUYECKHAN MPAKTUKYM

5.1

QDu3uuecKuil npaKmuKym

Ypoxk 166

®usnueckuil NpakTuKyM 1o teme "M3yuenue
HEPaBHOMEPHOTO JIBU>KEHUS C LIEJIbIO
onpezeieHuss MTHOBEHHOM CKOpOCTU" WiTn
"N3mepeHue yCKOpeHUs CBOOOHOTO MajeHus "

Ypoxk 167

®usnueckuil npaktukyM 1o teme "[IpoBepka
TUIIOTE3bI O HE3aBUCUMOCTH BPEMEHU
JBUXKEHHS OpyCKa M0 HaKJIOHHOW TUIOCKOCTH Ha
3a/IaHHO€ PacCTOSIHUE OT €ro Macchl' Win
"N3yuenne qBUIKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON dyepe3 JErkuii 010k"

Vpok 168

®duznyeckuil npakTukyM 1o teme "M3mepenue
K03 pULIMEeHTa TPEHUS 110 BEIMYUHE YTIIIOBOTO
koa¢¢umenta 3asucumoctu Frp(N)" nmm
"HccnenoBanue coxpaHeHUsl UMITyJbca Mpu
yIpyrom B3aumoencTsun"

Ypok 169

duznyeckuil NpakTukyM 1o teme "M3mepenue
YAEJIBbHON TEIIOTHI IUIABJICHHUS JIbJIA" WIN
"U3mepenue ko3(ppuirieHTa HoBepXHOCTHOTO
HaTsDKeHus"

Ypox 170

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH COTPOTHUBIICHUS




TEPMOPE3UCTOPA OT TEMIIEpaTyphl" Win
"CHATHE BOJIBT-aMIIEPHOU XapaKTEPUCTUKHI

nuoxna"
Hmozo no pazoeny )
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 8 20
TEMATHYECKOE IINTAHUPOBAHUE
11 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Kourpoubnbie | IIpakTnyeckue
NMPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOJANHAMUKA
11 MaruutHoe nose 14
1.2 DNEeKTpOMarHuTHAas MHIYKINS 13 1
Hroro no paszneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue KojeOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
53 MexaHHUeCKUe U DIIEKTPOMAarHUTHEIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60




Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcuoBel CTO 5 1
Hroro no pazueny 5
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOH JTyalii3m 15
4.2 ®duznka aToma )
43 ®du3rKa aTOMHOTO Spa U JIEMEHTAPHBIX 5
' YaCTUIL
Htoro no paznemny 25
Paznea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12
Htoro no pazneny 12
Paznen 6. PUBSHUYECKHN TIPAKTUKYM
6.1 Pu3nyYeCKUi NPaKTUKYM 16 16
Hroro o pasneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JESTEIIbHOCTH, TPHOOPETEHHOTO MPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 4 16







HOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoasnsie | Ilpakruyeckue 06pazoBaTEIbHBIE
padoThI padoTshI pecypenr
BzaumoneiicTBUe NOCTOSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJIe. 1
['mnore3a Amnepa
Bexkrop MmarautHOM uHAYKIMU. [IpuHmn
2 CyNEPNO3UIIMU MATHUTHBIX MOJeH. JInnun 1
MarHUTHON WHTYKITUU
3 MarsuTHoO€ 1oJjie MPOBOJHUKA ¢ TOKOM. OmbIT 1
Opcrena
Cuna AMriepa, e€ HanpaBJIeHHE U MOYJIb 1
Pemenwue 3ama4 1
5 [Ipumenenue 3akoHa Amriepa. 1
DNEeKTPOU3MEPUTENbHbIE TPUOOPHI
Cuna JlopeHnua, e€ HanpaBlIeHUE U MOYJIb.
7 JIBrKeHune 3apsyKeHHON YacTHIIbI B 1
OJIHOPOJIHOM MarHMUTHOM I10J1€
Pemenue 3agau 1
Pa6ota cuel Jlopeniia 1
10 Pemenne 3amaq 1
11 MarauTHoOe I10JI€ B BEIIECTBE. 1

deppOMarHeTuky, napa- u JMaMarHeTHKA




OcHOBHBIE CBOMCTBA (heppOMarHETUKOB.

12 1
[IpumeHnenne GpeppoMarHeTHKOB

13 Pemenue 3agad mo reme "MarautHoe mose" 1

14 Pemenue 3amay mo reme "Maraurtsoe 1oie"” 1

15 SIBNeHHE NMEKTPOMArHUTHOW MHTYKITHH. 1
[ToTok BekTOpa MAarHUTHON MHIYKIIMHU

16 OC unaykuuu 1

17 3aKOH ANEKTPOMArHUTHOM MHIYKIIUH 1
®apanes

18 Buxpesoe anekrpudeckoe noine. Toku Oyko 1

19 O/1C uHAYKIMU B JBUKYLIUXCS TPOBOAHUKAX 1

20 Pewenue 3amau 1

21 [MpaBuiio Jlenia 1

99 NunykTtuBHOCTH. KaTymka MHIYKTUBHOCTH B 1
LIETTH ITOCTOSTHHOTO TOKa

93 SAsnenue camonnaykuuu. IC 1
CaMOWHIYKIIHH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C 1
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau 1

26 O06o001IeHre u cucTeMaTU3aIysa 3HaHUH 110 1
TeMme "DnekTpoarHamMuka'”

97 KonTponbHas pabota mo Teme 1
"OnexTpoauHamuka'

28 Konebarenpnas cucrema. CBOOOTHBIC 1

KoJjebanus1. ['apMoHnYecKre KoaeOaHus




Kunemaruueckoe u JUHaAMHWYCCKOC OIIMCaHHuC

29 Kos1e0aTeIbHbIX JBH)KCHHUI
DHepreTudeckoe onucanue. BeiBos

30 JTUHAMHYECKOTO OMHMCAHUS TAPMOHHYECKUX
KoJIe0aHui U3 UX SHEPTETHIECKOTO U
KHHEMATHYECKOT'O OIMHCAHUS

31 Awmmuntyna u ¢aza xonebanuit
[Tepuon u wactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOeOaHUN!

32 MareMaruueckoro mastHuka. [lepuon
CBOOO/IHBIX KOJI€OaHU PY>KUHHOTO
MasiTHUKA

33 3aryxaromiue Konebanus. BelHyx1eHHBIC
KosecOanus. Pe3onanc

34 ABTOKOIE0aHUS

35 Pemenue 3amau

36 VYpoxk-koHpepenuus "MexaHnueckue
KoJ1e0aHusl B My3bIKaJIbHbIX HHCTpYMEHTax"

37 O06o001IeHre U CHCTEMATH3aKs 3HAHUH 110
Teme "Mexanndyeckue kojaeoanus"

38 DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebaTtenbHbIit KOHTYD
®opmyna Tomcona. CBsI3b aMITUTYIbI

39 3apsija KOHJIEHCATOpa ¢ aMIUTUTYIO0N CHITBI
TOKa B K0JIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€aTHHOM

K0J1e0aTeIbHOM KOHTYpE




3aryxaroliue IeKTPOMArHUTHbIC KOJIeOaHusl.

41 BrIHYXI€HHBIC 2JICKTPOMArHUTHBIS
KoseOaHus

42 [TepemenHsblii TOK. Pe3uctop u KOHAEHCATOP B
LIENIY [IEPEMEHHOT0 TOKa

43 Karymika "HIyKTHBHOCTH B IIETIN
IIEPEMEHHOT0 TOKa

44 3akoH Oma JJ1s1 JIEKTPUUYECKON 1Ienn
MIEPEMEHHOT0 TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOIIee 3HAUCHUE
CHJIBI TOKA U HATPSHKEHUS

46 Pe3oHaHC B 35IeKTpUYECKOH 1eTH

47 Pewenne 3anau
Wneansublif Tpanchopmatop. [Ipoussoactso,

48 nepeaaya v NoTpedeHue 3IeKTPUIECKON
SHEepIrun
DKOJIOTHYECKHE PUCKU NIPU TIPOU3BOJICTBE

49 anekTposHeprun. Kynbrypa ucnonb3oBaHus
3JIEKTPOIHEPIUU B MIOBCEHEBHOM KU3HU

50 Pemenue 3amaq

o1 Pemenne 3anau

59 O06o0011ieHre 1 cucTeMaTu3alys 3HaHuH 10
Teme "DJIeKTpOMarHuTHbIe KojebaHus"

53 MexaHn4eckne BOJIHBL. XapaKTepUCTUKHU

MEXaHHNYECKUX BOJIH

54

CBoMCTBa MEXaHHYECKUX BOJIH




55

3ByK. XapaKTepUCTUKH 3ByKa

Wudpassyk u ynprpassyk. LllymoBoe

%6 3arpsiI3HEHUE OKPYIKaIOLEH Cpeibl

57 Pemenue 3amau

58 DneKTpOMarHuTHbIE BOJIHBL. M3nyuenue
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprus AMEKTPOMAarHUTHBIX BOJH. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH
[Ikana 351eKTpOMarHUTHHIX BOJIH.

60 [TpuMeHeHne 3IeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY
[TpuHLIUIBI PAAMOCBS3U U TEJIEBUICHHUS.

61 Paguonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPY’KaIoLIEH Cpeibl

62 KonrtponsHas padora no teme "Konebanus u
BOJIHBI"

63 Caert. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHEHHOTO PaclpoCTpaHEeHUsI CBETa

65 Ortpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN TIOKA3aTeNb MPEIOMIICHUS.

66 IlosiHOE BHYTpEHHEE OTpAKEHHUE.

[IpenenbHbIi yroJl MOJIHOIO BHYTPEHHETO
OTpaKEHUS




Pemenue 3aaa4 Ha IPUMCHCHUC 3aKOHOB

o OTpaXKeHUS U MIPEIOMIICHUS CBETa

68 Xon mydent B npusMe. Jlucnepeus cera.
CrnoxHublii coctaB 6enoro ceeta. L[er

69 JIunzel. @OKYCHOE PacCTOSIHUE U ONTUYECKast
CHWJIa JIMH3BI

70 [Toctpoenue n300pakeH B TMH3AX U UX
cUCTeMax. YBEIMYCHHE JTMH3bI
Pemenue 3agau Ha noctpoeHune

71 M300paXeHU, MOJIy4aeMbIX C TTOMOIIBIO
JIUH3

72 I'na3 kak onrtuyeckas cucrema

73 Pemenue 3anay. [Ipenensl npuMEeHUMOCTH
F€OMETPUYECKOMN ONTUKH

74 CKOpOCTb CBETa U METO/IbI €€ U3MEpPEHHUS

75 Hucnepcus cera

76 WuTepdepennys ceera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJI01eHNsI MAaKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3anau

79 [IpumeHeHne uHTEpHEpeHIUN

80 Hudpaxius ceera

81 JudpakionHas pemeTka. Y cioBue
HaOJIOICHNS TJIABHBIX MAKCHMYMOB

82 Pemenue 3amau

83 [TonepeunocTs cBeTOBBIX BOJH. [lonsapu3anus

CBCTa




84 Pemenwue 3amau 1

85 CBeToBBbI€E ABJICHUS B IPUPOJIE 1

86 O060061eHre U cucTeMaTu3alus 3HaHu# 10 1
teme "OnTtuka"

87 KonrtponsHas pabora o Teme «OnTHKa» 1
['paHUIBI MPUMEHHUMOCTH KJIACCUYECKOM

88 MEXaHUKHU. 3aKOHBI 3JICKTPOJUHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynaThl crienualibHOW TEOPHUU 1
OTHOCHUTEIIEHOCTH
[TpocTpaHCcTBEHHO-BPEMEHHOW HHTEPBAJ.
[IpeobpaszoBanus Jlopenma. Ycinosue

90 NPpUIMHHOCTH. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeIJICHIE BPEMEHU H
COKpAIICHHUE JTHHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM 1
YaCTHUIIBI

92 CBsi3b Macchl C SHEpPTUel U UMITYJIHCOM 1
PENATUBUCTCKON YaCTUIIBI. DHEPTHsl TOKOS

93 PaBHOBECHOE TETIIOBOE M3ITyUeHHE 1

94 3akoH cmenieHus: Buna 1

95 I'mnores3a M. Ilnanka o kBanTax. ®oTOHBI 1

96 DHeprust ¥ UMITYIIbC POTOHA 1

97 ®otordpdext. OnpiTl A. I'. Cronerosa. 1
3akonbl poTtorddexra

08 VYpasaenue DitHiuTeiHa 11 poTodddexrta. 1

"Kpacnas rpanuna” pororddexra




99

Hasnenue ceera. Onbitsl [1. H. JleGenena

100 BoiHOBEIE CBOIICTBA YaCTHIL
Bounnbl ne bpoiind. [[nuna Bosiabl ne bpoins

101 1 pa3Mephl 00JIACTH JIOKATU3AINH
JBUKYIIEHCS YaCTHUIIBI

102 KopmyckysipHO-BOJTHOBOM JTyalu3m

103 Jludpakius 37eKTPOHOB Ha KPUCTAJIIAX
Crneuunduka usmMepeHuit B MUKPOMUDPE.

104 CooTHollIeHHUs HeonpeAeTIEHHOCTEN
Ieiizenbepra

105 Pemenue rpadguueckux 3agau

106 Pemenne pacuéTHbIX 33024

107 KonTponbHas pabota no Temam: "OCHOBBI
CTQO", "KopryckyasipHO-BOJTHOBOM Tyanu3m"

108 OnBITHI IO UCCIIEOBAHUIO CTPOCHUS aTOMA.
[TnanerapHas Mmonens atroma Pesepdopna

109 [Tocrymater bopa

110 Bunel ciektpoB. CriekTp ypoBHEH 3HEprun
aToMa BoJI0poja

111 CrioHTaHHOE ¥ BBIHY>KJICHHOE U3TyUYCHHE
CBeTa

112 Jlazep
Hyxnonnas monens siapa ['elizenoepra-

113 HBaneHko. 3apsa 1 MacCOBOE YUCIIO SIAPA.
W3oTtonsl. PagnoakTHBHOCTD

114 3aKoH paJiM0aKTUBHOTO pacnaaa. CBoicTBa

WOHMU3UPYIOLIEro u3ydeHus. Biusuaue




PaINOAKTUBHOCTH HA )KUBBIC OPTaHU3MBI.
Ho3umerpust

115

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble
cuibl. Jledext Maccrl sapa. SnepHsie
peakuuu. Snepusie peakTopsl. [IpodieMsr
YIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIEKThI Pa3BUTHUS SIIE€PHOM
SHEPIreTUKHU

116

Mertoabl perucTpanyu U UCCICA0BAHUS
3JIeMEHTapHbIX YacTull. DyHIaMEeHTAIbHbIE
B3aUMOJICUCTBUS. baprnoHbI, ME30HBI U
nentonsl. [Ipencrapinenue o CtangapTHOM
Mojenu. KBapk-riatooHHas MOJEb aJjpOHOB

117

®uzuka 3a npegenamu CTaHAaApTHONW MOJAECIIH.
Témuas marepust U TEMHAsI SHEPTHUSL.
EnuncTBO hmznueckoit KapTHHBI MUpa

118

Oransl pa3BUTUS ACTPOHOMHUU. 3HAYCHHE
aCTPOHOMHUU

119

[IpMeHMMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUS TPUPOJIbI KOCMHUUECKHUX
00BeKTOB. MeTOIbI aCTPOHOMUYECKHIX
HCCIIeOBaHU M

120

CoBpeMeHHbIE ONTUYECKUE TEJIECKOTIbI,
paanoTENeCcKOIbl, BHEATMOC(epHas
aCTpPOHOMHUS

121

Bun 3Bé3aH0ro Heba. Co3Besnus, spkue
3Bé3JII)I, IIJIaHETHI, UX BUIUMOC IBUKCHHUC




122

Comnneunas cuctema. Comnnite. Conneunas
aKTUBHOCTbH. McTounuk sHepruu CoyHIa u
3BE3]T

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
Jlnarpamma "creKTpajabHbIM Kilacc —
CBETUMOCTB"

124

3BC3I[BI IJIaBHOM II0CIEA0BATEIILHOCTU

125

Buyrtpennee ctpoenue 38€31. CoOBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOKICHUH U
spomonuu ConHIa ¥ 3BE31,. DTallbl JKU3HH
3BE3/1

126

Mieunsiit [1yre — nama ["anaktuka. Tursl
rajlakTuK. YEpHbIe OBIPBI B ApaX TaJaKkTUK

127

Bcenennas. Pacuinpenue Beenennoil. 3akoH
Xab6ua. Teopust bonbioro B3peiBa.
PenukToBO€ H3nydeHue

128

MacmrabHas ctpyktypa Beenennoid.
MeraranakTuka

129

Hepeménnsie npobieMbl acTpOHOMUHT

130

Pu3HYECKUil IPAKTUKYM 110 TEME
"UccnenoBaHue MarHUTHOTO ITOJIS
MOCTOSIHHBIX MarHuTOB" uinn "UccnenoBanne
CBOMCTB (peppOMarHeTukoB" uim
"UccneqoBanue JeHCTBUS IIOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

Pu3NYECKU IPAKTUKYM I10 TEME
"U3mepenue cuiibl Amriepa” nnu "M3ydenne
3aBUCUMOCTH CHJIbI AMIIepa OT CUJIbI TOKa"




unu "OnpeneneHne MarHUTHOW MHIYKIIUU Ha
OCHOBE M3MepeHus cuiibl Ammepa"

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON
uHaykuuu" wim "OnpeaeneHne WHIyKIUNA
BUXPEBOTO MArHUTHOTO 101"

133

@uU3NYECKUM IPAKTUKYM 110 TEME
"UccnenoBanue sSiBICHUS CAaMOMHIYKIIUN"
i "COopKa MOJIENN SJIEKTPOMArHUTHOTO
reHeparopa"

134

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOIHBIX KoJieOaHUN
HUTSHOTO U MPYKUHHOI'O MasiTHUKOB"

135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasTHHUKE"

136

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanne nepeMeHHOTO TOKa Yepe3
OCIeA0BaTEILHO COCAUHEHHDBIC
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"NccnenoBanue paboThl HCTOUHUKOB CBETA B
LIETIH [TEPEMEHHOr0 ToKa"

137

duznyeckuil npakTukyMm no teme "M3ydyenue
MapaMeTpOB 3BYKOBOUW BOJIHBI"

138

Pu3NYECKUl IPAKTUKYM I10 TEME
"N3mepenue nokasaTelis MpeoMIICHUs
crexna" win "[lonydenue n3oo6pakeHus B
CUCTEME U3 INTOCKOTO 3epKaJia U JIUH3bI"




139

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BeleCcTBa (Ha IpuMepe
XKuakux uH3)" uian "M3Mepenue hokycHOTo
pacCTOSHUS PaCcCeUBAIOIINX JIMH3"

140

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmonenue nudpakuuu, nHTepdepeHInn
Y MoJisipu3anuu csera'

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHre UMIyJabCa U SHEPTUU
peNATUBUCTCKUX yacTull (1o gororpadusm
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nose)"

142

Ou3nyeckuil MPakTUKyM IO TeMe
"U3mepenue nocrossnHo [li1anka Ha ocHOBE
uccnenoBanus Gorordpdexra" uum
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO/ OT HampsKeHHs "

143

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue CieKTpa pa3pexeHHOro
aTOMapHOI0 BOJAOPOJA U U3MEpEHUE
noctostHHOW Punbepra"

144

Pu3HYECKUil IPAKTUKYM 110 TEME
"HccnenoBaHue paguoakTUBHOTO (hoHA C
UCI0JIb30BaHuEM ao3uMerpa” win "M3yuenue
MIOTJIOIIEHUS OeTa-4acTHIl aTFOMUHUEM "

145

Pu3nYeCKUil IPAKTUKYM 110 TEME
"Habmronenus 3B€31HOr0 HeOa
HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM




KOMITBIOTEPHBIX MPHIOKEHUHN IS
OTIpe/IeIICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3nusi CeBEepHOTO MOIYIIApUsI U SIPKHUE
3Bé3b!" win "HaOroqeHrs B TEIeCKOIl
JlyHbI, IUIAHET, TYMAHHOCTEN U 3BE3HBIX
CcKoImIeHu"

146

O0o001Ienre ¥ cucTeMaTu3anys 3HaHui. Pois
(bM3UKH U aCTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITTAITLHON M DTUUECKOM
cdepax AeaTeTbHOCTH YeIIOBeKa

147

O06o0uieHue u cuctemMaTu3anus 3HaHui. Posp
U MecTo (PU3UKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

148

O06o00uieHue u cuctemMatu3anus 3Hanuil. Posp
¢uznyeckoil Teopun B HopMupOBaHUH
NPEJCTaBICHUN O (PU3NYECKON KapTUHE
MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOE

149

O00011IeHEe ¥ cUCTEMAaTH3aluUs 3HAHUI 110
Tteme "Kunemaruka"

150

O00011IeHMEe ¥ cUCTEMAaTH3alUs 3HAHUI 110
Tteme "Kunematuka"

151

O0001IeHre 1 cUcTeEMaTH3als 3HAHUH 110
teme "JIluHamuka"

152

O0001IeHre 1 cUCTEMaTH3aMs 3HAHUH 110
teme "Craruka TBepAoro tena'




153

O06o001IeHre U cucTeMaTU3alus 3HaHUH| 110
Teme "3aKOHbI COXpAaHEHUS B MeXaHuKe"

154

O06o00muieHne 1 cucTeMaTU3alys 3HaHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON
teopun"

155

O06o001IeHre U cucTeMaTU3alus 3HaHUH| 110
teMe "Tepmoaunamuka. TemnoBbie MammHb"

156

O00011IeHrEe ¥ cucTeEMaTU3alus 3HaHUHI 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3zoBbIe TIepexoan"

157

O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
Teme "Dnekrpuueckoe nose"

158

O0o001IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
teme "[loCTOsTHHBIN 3eKTpUYECKUM TOK"

159

O06o0muieHne 1 cucTeMaTUu3aIys 3HAaHUH 110
teMe "Toku B pa3nnyHbIX cpeaax”

160

O00011IeHEe ¥ cUCTEMAaTH3alUs 3HAHUI 110
Teme "MarautHoe moie"

161

PesepBHelIit ypok. O600111eHNE 1
CHCTeMaTH3alus 3HaHUH 110 TeMe
"DJeKTpOMarHuTHas UHIyKIus"

162

PesepBHelIit ypok. O60011IeHNE 1
CUCTEMATHU3AaIHI 3HAHUH 10 TEME
"Mexannyeckue Konedanus"

163

PeseprubIil ypok. O60061eHIE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"




164

PesepBHeIil ypok. O000IICHHE 1
CUCTEeMaTu3alusl 3HaHHUH 110 TeMe
"MexaHu4YecKHe U AIEKTPOMAarHUTHBIC
BOJIHBI"

165

PesepBHelil ypok. O000IICHHE 1
cucTeMaTusanus 3Hagui mo teme "Ontuka"

166

PesepBHelil ypok. O000ICHHE U
cucreMaru3anus 3HaHui 1o Teme "OCHOBEI

CTO"

167

PesepBHeIit ypok. O000IICHHE 1
CHCTEeMaTHU3alus 3HAaHHU 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

168

PesepBHrlit ypok. O60011eH1Ee 1
cUcTeEMAaTH3anusI 3HaHuH 110 Teme "dusuka
aroma"

169

PesepBHelit ypok. O6001IeHNE U
cucreMaTu3anus 3HaHui no teme "®dusnka
aTOMHOTO s1/Ipa U 3JIEMEHTAapHBIX YacTHUIl"

170

PesepBHelIit ypok. O600111eHNE 1
cUCcTEMAaTH3alMs 3HAHUI [0 TeMe ""DIIEMEHTHI
actpouzuxu"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16
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IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - connanpHas cetb paOOTHUKOB 0OpA30BAHHS.

2 http://markx.narod.ru/pic/ - ¢pu3uka B mKkoe.

3 http://festival.1september.ru/articles/ - ¢hecTuBanp nmegarornuecKux uack
«OTKPBITBIA YPOK».

4 http://lwww.fizika.ru/ - caiit qiis yuaurenei GU3HMKU U UX YUYCHUKOB.

5 http://www.physics.ru/ - matepuasl o Gpu3uKe.

6 www . ege .edu.ru - napopmarmonHsi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekius LIOPoB
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