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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 (enepasbHON pabodeil mporpamMMmbl BocmuTaHus W KoHmenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro MpeaMera C y4€TOM MEXMIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeAcTaBICHHE O LEIAX, COAEpPKAHUU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuyenue kypca (u3MKA YriayOJnEHHOTO YpOBHS IO3BOJISIET PEAM30BATh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpeneistoTcs miIaHupyeMble 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 TPEAMETHBIM pe3yJbTaTaM OOydYaroluXCsl, OCBOMBIIMX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha YIiTyOJIEHHOM
YPOBHE, SBJISETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IJIaHUPYEMBbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
MCIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYHMX IPOrpaMM.

[TporpaMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPENOCTABIAET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOJUYECKHX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOIbI, BHICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpykatoieM mupe. LLKkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOMINi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBICHWW, HW3y9aeMbIX XHUMHEH, OMOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOSHHS 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
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3MKH, BKIIIOUAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIONIOIH30BAHMS U HKOJIOTHUECKON 0€30M1aCHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHOro mporecca. Jns yrmyOnéaHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JBa crioco0a peanu3annu GU3NYECKOTo MpakTukyMa. B mepBom ciyyae 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 CUCTEMY JIaDOpaTOPHBIX pabOT, KOTOpBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IUHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta Qu3uku. [Ipm 3TOoM oOecneumBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHIMaHKE yaesIeTCs PEIICHNIO PACUETHRIX M KAU€CTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUECKOW MOJEIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k maTepraibHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kabuHere (M3UMKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHHSI yKa3aHHBIX B TPOrpaMMe 1o (PU3UKe YUeHUUECKUX
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTaHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopMupyeTcsi B BUI€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOPHUHi.

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 NPENCTABICHUI O HAYYHOM METOJE IMO3HAHMS U (POPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

dbopmMupoBaHUE YMEHUN OOBSICHSTH SBICHUS C UCIIOJIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax Oyayien
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened oOecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npouecce U3ydeHus Kypca GU3NKU Ha ypOBHE CPEIHEro 001ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3nyecKkux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HMUECKON
MOJENIA, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM YHUCJIE 3aJa4 HHXXCHEPHOI'O
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux SKCIEpUMEHTOB, aHajdu3a MW HMHTepIpeTrauud HuHGpOpMaluH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHHE€ YCJIOBUM JJIs Pa3BUTHSI YMEHMH HPOEKTHO-HCCIEAO0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuku (yriayOn€HHBIA ypOBEHB) 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).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAsI HayKa o npupojae. HayuHslil MeTo/ MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

CnocoObl  u3mepeHus: (U3MYECKUX BEIUMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTEbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. @PU3NYECKUI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKASI TEOPUSL.

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

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3mepeHune cuiibl TOKa M HANPSHKEHUS B [IENU MOCTOSIHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOrO JABUKEHHSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUaibHOW TOUKH, UX MPOEKIMH Ha OCH CHUCTEMBbl KOOPJWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpadukm.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPY>KHOCTH. YTJOoBas M JIMHEWHasi ckopocTh. Ilepuon u dactora oOparieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAaun, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanre ABMKEHUN C UCIIOJIb30BAHUEM 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.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TTyTeH, TPACKTOPUIA, CKOPOCTEH ABMKEHHUS OJTHOTO M TOTO XK€ TeJla
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHs MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpoleHHOro ropu3oHTanbHO. [[poBepka rumnoresbl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

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

HccnenoBanue 3aBUCUMOCTHY TIEPHOJIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOU TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckoi MHUpOTHI. J[BuKeHNe HEOECHBIX Tell
U X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIECHUS IPH ABUKEHUU TEJA B KUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHME PAaBHONCHCTBYIOLIEH MPUIOKEHHBIX K TEIIY CHJI C IPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOH INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
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. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTymarenbHoe W BpallaTebHOE JBHKCHHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHbBIX TOYEK. LleHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHplE W HENOTECHUMANBbHbIE CWIBl. [loTeHnumaneHas sHEprUs.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTennumansHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKON YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mnpeBpamieHus] KUHETUYECKOM W TNOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3mepenne nMmiryiibea Teia o TOpMO3HOMY ITYTH.

N3mepenue cusbl TITH, CKOPOCTH MOJEIHN 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHoBCcKkoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aMMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ra3oB, >KUAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
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 U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEIFHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEIHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXITy ropsUueii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON cCUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEJHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmoauHaMukd. (CaMONpPOW3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Ta3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl 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
TEPMOJMHAMMUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

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

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

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /11 HEPABHOBECHBIX 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 aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpe.Ibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIM3AIUs «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kunenue. Y gelbHas TEIoTa
napooOpa3oBaHUsl.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, 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.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactspkenue n cxxatue. Caur. Moayias FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEX0IaX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHu4ecknue yCTpOWCTBA UM TEXHOJIOTUYECKHUE TMPOLECCHI:  KUIKHE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  AedopMalui pPEe3MHOBOro obpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUS IEKTPUUECKOI0 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOr0 NoJIs1. OJHOPOIHOE IIEKTPHUUECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB JUISl JIEKTPOCTATUYECKOrO Mo (KaKk OJHOPOAHOrO, TaK |
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEUYHOW TUTOCKOCTU. KapTuHBI JMHUN HANpPSHKEHHOCTH OJTUX TIOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

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

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATOpaA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

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

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIu
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomuol, RPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEIBLHOM COEAMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpuUiecKuili mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma i1 yyacTka IeMu.

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

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux meneil. [Ipasmra Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) sJeKkTpuyeckod 1menu. MoOIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

W3mepeHne CUITbl TOKA U HAMIPSHKCHUSL.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIE PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

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

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejena u3MepeHus amiepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTHUYECKAs IUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

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

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
QIIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaoGmronenne amexTpoimsa.

N3mepeHnne 3apsiaa OJHOBAIEHTHOTO UOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX W3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3nUecKuX BEIUYMH, TPOBEpPKA NPEIJIOKEHHBIX THUMNoTe3 (BbIOOp H3 padorT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C Y4ETOM COAEPKATENBbHBIX MEXKIIPEAMETHBIX CBSI3E€M C KypcamMu MaTEeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTENbHbBIE TPUOOPHI, UPPOBas 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3aluusg OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKM «TEIJIOBOW» H
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsi Macca, MOJIyueHHE HaHOMAaTepHUajoB, TEIUIOBbIE CBONCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeobpa3oBaHue ABMKCHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiekTpoauHamMuKaA.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, napa- 1 AMaMarHEeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIHMYCCKUC TIPOLCCChI: IPHUMCHCHUC

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

KaptnHa  7uHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[erictBue cuibl JIopeH1a Ha HOHBI JJIEKTPOJINATA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMD NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKkTOpa MarHUTHON
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIENHM MOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJl IPU ABUKEHUH B MArHUTHOM T10JIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
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 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTMYMHBI C aMITUTY/IaMU KOJIeOaHU# €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NpeACcTaBiIeHUN 00 UAcaAIbHON MO/IENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuoaa CBOOOIHBIX KOJI€OAHUN HUTSHOTO M MPYXUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHI.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrinyxneHHbIe
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENIM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. Pe30HAaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeIay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenb 3IeKTpOMarHuTHOTO TeHEpaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAcCHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHUWYECKHUX BOJIH: OTpPa)XXEHHUE, MpeloMJIeHue, UHTepdepeHuus M
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalysl BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

HccnenoBaHye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJisipu3anus, 1udpaxkuus, HHTepepeHIIUs.

Oo6napyxeHue nHPPaKPaCHOTO U YIALTPAPUOIETOBOTO U3ITyICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA Y COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUUECKOT O CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: OYKH, JYIIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO 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
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue 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 U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbca 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 cMmemieHust Buna. ['mnore3a [Inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME 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. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaao [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsnomieHne pOTOHOB pU NEPEXOJIE aTOMa C
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

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.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

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-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusgHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOoH n3nydueHus. Jozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

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

Mertons! perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoil KapTUHBI MUpA.

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

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHll (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOW MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbel. UEpHbIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGA HEBOOPYXKEHHBIM TJA30M C MCIHOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o061enHre U cucTeMaTu3alus CoAepKaHus pa3ienoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poiib GU3NIECKON TEOprur B POPMUPOBAHUU MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢puzuku yriay0iaéHHOro 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
NnO3HaHuA: SBICHHWE, HAy4YHbId (DaKT, rumoresa, (pusmyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoJieOaTeIbHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEH  Cpensbl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON pEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHblE MOJMIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, D3JIEKTPOMAarHUTOB,
ANEKTpOJBUTraTENb SKOOU, reHepaTop MEPEeMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JMHUAN 3JIEKTponepenad, 3JIEKTPOABUTaTelb, pasap, pPaAuONPUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTUKA, COJHEUHas OaTtapesi, CIlyTHUKOBBIE
MPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM IEHHOCTSAM POCCUHUCKOrO OOIIECTBAa, PAaCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMUMUBOTO OYAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

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



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
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;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAyYHON TEPMUHOJIOTHEH, KIFOUYEBBIMH MOHATUSAMU U METOJaMU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHECHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlUu3HpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHHWS 1O (QU3NKE B TNPAKTUYECKYIO OO0JACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIEHHE Ha YpokKaXx (HU3UKHM U BO BHE-ypPOUHOM
NEeSATEIbHOCTH;

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

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

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHINBUTyaTbHOM
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH TIO3HABATENbHYIO JEATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTEHO COCTABJISITH IUIAH PEUICHHs] pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOUIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacImpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEANOYTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBECTCTBUC PC3YJIbTATOB LCIIAM,



e BJIAJCTh HAaBbIKAMH TO3HABATEIbHONW peQIEeKCHH KaK OCO3HAHHUS
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYAalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMEThb OILICHUBATh PUCKH W CBOEBPEMEHHO NPUHHUMATH PEHICHHUS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHMUMAasI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
JIESITENIbHOCTH,

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

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

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHUE, CIOCOOHOCTh aanTUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEpEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
DKOJIOTUYECKOM, COIMANbHOM M OSTUYECKOM cdepax eAaTeIbHOCTH
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKHU, POJb (PU3HMUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOHOE IaJICHUE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbI, 00JIaCTH) MPUMEHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IPOLIECChl M  SBIICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akoHbl HprlooTOHa, mpuHIMI  OTHOCUTENbHOCTH [anmwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBs3b PabOThl CUJIbI C M3MEHEHHEM MEXaHMUYECKON 3HEpruH,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKkux 3aKOHOB: MpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHs HMIIYJbCAa U MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKCHUS W KOHILEHTpAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBaTh M OOBSCHATH DJIEKTPUUCCKUE SIBJICHHS, WCIOJB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa i ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes a1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJIEUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOid
nedopManvii mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, A0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJICATHLHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEMaOBOrO NBUTATENA; JIEKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBIKYIIAS
cuia, CUjia TOKa, HalpsyKeHUE, MOITHOCTh TOKA, JJIEKTPUYECKass EMKOCTb
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YAaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JNBIKEHUE, TUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIUIonepeaadu, JIEKTpU3alrs TeJl, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYroM € UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
¢usznyeckux BENMYUH B BHIE TpaduUKOB € YYETOM aOCOTIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCIIEJOBAHUS;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOANUTDH ONBITHI 110 IPOBEPKE MPEII0KEHHON TMIIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJy4YeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenioKEeHHON
TUIOTE3bI;

co0ro1aTh paBuiia 6€30aCHOIrO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMKax  y4yeOHOro  O3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
¢u3nyecKoil MOJEIbI0: Ha OCHOBaHMM aHalIM3a yCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
MPUMEHSATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJAThl (PU3NIECKIX
TEOpUH MPU UCTOJIH30BAHUM MATEMaTHYECKMX METOJOB pEIICHMs 3aad,
IPOBOANTH PAcU€Thl HA OCHOBAaHUH MMEIOIIUXCS TaHHBIX, aHAU3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyrolue NpPUMEHEHHUS 3HaHUH W3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)Ke UHTETPalliu 3HAHUHN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO0 IUKJA: BBICTPAMBAaTh JIOTHUYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOpPOi Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PAOOTHI U3MEPHUTENHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKHd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
NESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHWUU JOCTHXKCHHUI
HAyKM M TEXHOJOTMH Uil JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOObI paboThl ¢ MHQOpMAaIHel (PU3UIECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMALUU, CTPYKTYPUPOBAHUS M WHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATH Pa0OTy IPYIIIbI, PALIMOHATIBLHO PACIPEAEISATh NEATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesTeTbHOCTH YeNOBEKa, POJib U MECTO (DU3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEeM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEelUalbHOM TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3MKH, POJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYEeCKOW KapTWHBI MHpa B OOImEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MoJIeNiel (PU3NYEeCKUX TN U POLECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeNIeld aTOMa, aTOMHOTO sJipa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH SJIEKTPOMArHUTHBIC MPOLECCHl U SBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOM UENU CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEUAIEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
¢dotord¢ekra, nepBblil ¥ BTOpOH ocTynarsl bopa, IpUHLIKI COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTHUBHOTO
pacmnana);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIAa, HHIAYKLUA
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEJIITUBUCTCKUNA UMITYJIbC, ITOJIHAS] SHEPT U, SHEPT U
MOKOSI CBOOOJIHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz sapa, SHEPTHsl CBSI3U S/pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAsL MHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIIHs
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)XKEHHE,
doTornexrpuueckuit apdext (hotorddexr), ansda- u 6eTa-pacnasl aep,
ramMMa-u3iiydyeHue saep, Gu3ndecKue MPUHIIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboThI J1a3zepa;

ONpENENATh HaINpaBlICHUE WHIAYKIWW MArHUTHOTO TOJI MPOBOJAHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHalu3a ¢ OOBACHEHUS (U3UYECKUX  MPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTHYECKOM
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM MPSMBIX M3MEPEHMH, MpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yibTaThl MOJYYEHHOM 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIJI0KEHHON
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  ydeOHo-
UCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAThl (PU3NYECKUX TEOPHd
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7auM, TpeOyrollue MPUMEHEHUs 3HAHUM H3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 IpyTux
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTPaMBaTh JIOTHYECKYIO
LEMOYKY PacCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB paOOThHl U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIAa POCCUMCKUX U 3apYOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYXKAIOLIEro MHUpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKUMH IpoLeccaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOTOIB30BAHUM, @ TAK)KE Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAyKH M TEXHOJOTMH JUIs JaJbHEWUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJIOTHI, IPU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyro  HMHQOpMAIMI0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTath B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pasgen 1. HAYUHBIM METO/I IO3HAHUSI ITIPUPO/IbI
11 Hayunslit MeTO O3HAHUS IPUPOBI 6
Utoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOrO TENa 5
2.4 3aKOHBI COXPaHEHUsSI B MEXaHUKE 10
Wroro mo paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15
3.2 TepmonnHamuka. TeninoBble MalTuHbI 20
33 ArperaTtHble cocTOsiHUS BeniecTBa. dDa3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIEKTPUYECKOE T0JIe 24
4.2 [TocToSIHHBIN NEKTPUUYECKUI TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
51  Ousmueckwii MPaKTUKyM 16 16
Uroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
93 MexaHnYeCcKre U JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5 1
Uroro no pazaeny 5)
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsgpHo-BOITHOBOH Ayalini3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ Du3nYecKuil TPaKTUKYM 16 16
Wroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne ara u(ppoBbIE
n/n Tema ypoka Bceero Koutpoabhbie  TIpakruyeckue f{lsyqeﬂnﬂ :)lﬁ[()l;I;OBaTenbﬂble
padoTshI padoThI pecypenI
1 Ouszrka — pyHIaMeHTalbHas HayKa O 1
pupojie
5 HayuHbl1if MeTO1 TO3HAHUS 1 METO/IbI 1
uccleoBaHus PU3NUECKUX SIBICHUI
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 no3Hanus npupoasl. Habmonenne u 1
OKCIIEPUMEHT B (PU3UKE
4 Crioco6b1 n3MepeHns HU3NIECKUX 1
BEJINYHH
AOGCo0THAs M OTHOCUTENIbHAsS
5 HOTPEIIHOCTH U3MEepeHu pruznueckux 1
BEJTMYUH
MopnenupoBanue B ¢pusuke. Ponb u mecto
5 ¢u3uku B pOPMHUPOBAHUHN COBPEMEHHOMN 1
HAyYHOU KapTUHBI MUPA, B TPAKTUIECKON
JESATEIBHOCTH JIIOJEH
Mexanundeckoe aBmkeHne. CucreMma
7 orcuera. OTHOCUTENBHOCTD 1

MCXaHHUYCCKOI'O ABMKCHUA. HpSIMa}I n
06paTHa;1 3aJa4yu MCXaHUKH




Pannyc-BekTop MaTepUaIbHON TOYKH, €TO
MIPOEKLMU HA OCH KOOPAMHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
WX mpoekuuu Ha OCHU KOOPIUHAT

PaBHOMEpPHOE ITPAMOJIIMHEMHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKCHHUS

10

11

12

CrnosxeHue nepeMenieHnii 1 CKOpoCcTei.
Pewenne 3anau

HepaBHoMepHOe nBH>keHHE. MrHOBEHHas
CKOpocTh. Y ckopenue. [Ipsamonuneitnoe
JBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucaHue NpsIMOJIIMHEHHOTO
JBUKECHMSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobOosiHOE MajieHe. Y CKOpeHue
C¢BOOOIHOTO MaJEHNA. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku

14

15

16

JIBukeHue tena, OpOIIEHHOTO MO YIJIOM
K TOPU30HTY

KpuBonuneiinoe nBuxeHue. /[uxenne
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepron u yacrora.
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
YCKOpEHHUE

KonTpomnpHas pabota mo Teme
"Kunematuka"




IIepssblit 3axk0oH Hprorona. MHepunansubie
cuctemsl orcyéra. [TpuHnmn

17
OTHOCHUTEJIBbHOCTH [ ammtes.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

18 Cuna. PaBHonelicTByromas cuna. Bropoit
3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKkoH
Hrrotona

20 [Tpunuun cynepno3uiuu cui. Pemenue
3a/1a4 Ha MpUMEHEeHne 3aK0HOB HproToHA
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOW MacChl

29 Cuiia TSKeCTH U yCKOPEHHE CBOOOHOTO
aICHUs
JIBrm>keHre HeOECHBIX Tell U UX

23 MCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [lpupona u BubI cun

25 TpeHus. JIBUKEHUE B KUIAKOCTH U Ta3e C
Y4E€TOM CHJIBI COITPOTUBIICHUSI CPEIIBI

26 Hanenue. ['ugpocraruueckoe JaBjieHUE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEIIO.

27 [TocTynaTenbHOE U BpamaTenbHOe

JABWIKCHUC TBCPAOTO TCJIa




28

MomeHT cHiIbl OTHOCHUTEIBLHO OCH
BpaieHus. [1nedo cuiibl

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Teny. LIeHTp TsxecTu Tena.
VYcnoBus paBHOBECHS TBEPAOIO TEINA.
Bunael paBHoBecHs

30

31

Penrenue 3amau

KoHnTponbHas pabota 1o Teme
"Iunamuka. CtaThka TBep10ro Tena"

32

NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToUeK. LlenTp Mace
CHUCTEMBI MaTEPUAIIBHBIX TOYEK. Teopema
0 JIBUYKEHUH LIEHTpa Macc

33

34

35

NmMnynbe cuiibl 1 M13BMEHEHUE UMITYIIbCA
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE IBMKEHIE

MomeHT HMITYJIbCa MaTepHaHLHOﬁ TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTAa
HNMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. ['papuueckoe
MIpeICTaBICHUE padOTHI CUIIbl. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHOU TOUKH




38

HOTGHLII/IaJILHBIe 1 HCIIOTCHIIMAJIBbHBIC
CHIIBI. HOTCHI_[I/IaJ'II)Haﬂ OHEpPIus. BTOpaH
KOCMHYECCKaAsA CKOPOCTh

39

TpeTBSI KOCMHUYCCKasA CKOPOCTh. CBs3b
pa60T51 HCIIOTCHLIMAJIBHBIX CHJI C
W3MEHECHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHeHnue bepHyium 1 uieaibHOM
KUJIKOCTH

41

42

KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MEeXaHHKe"

PazButHe npeacraBiaeHuit o mpupoie
Terw1oTel. OcHoBHEIE MTonoxeHus MKT.
Juddysus. bpoyHoBckoe ABMKEHHE

43

Ctpoenue ra3000pa3HbIX, KUIKUX U
TBEPJIBIX TeJ. XapakTep ABMKEHUS U
B3aMMO/ICHCTBUS YaCTHI] BELIECTBA

44

Macca u pazMepsl MOJIEKYJT (AaTOMOB).
KomuectBo BemectBa. IlocTosiHHas
ABoraapo

45

46

Temneparypa. TemnoBoe paBHOBecHE.
[lIkana [enbcust

Pemenue 3amau

47

48

NneansHerlii ra3. 'a3oBble 3aKOHEI

VYpasaenue Mengaeneesa-Knaneiipona.
Pewenune 3anau




49

AbcomoTHas TeMieparypa. 3aKoH
JanpToHa

50

51

52

W3onporeccel B naeanbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
['paduueckoe npeacTaBiIcHUe
U30TIPOIIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

OcnoBHoe ypaBHenne MKT

53

54

55

Pemenue 3amau

CBs13b a0COIIOTHOI TeMnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
CcpeHel KHHETUYECKON dHepruei
MOCTYNATEeNFHOTO TEIJIOBOTO ABM)KECHUS
e€ yacTull

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUM
o teme "OcHoBsl MKT"

56

57

KontponbHas padota o teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucTeMa. 3aJaHue
BHEIIHUX ycnoBul i T/ cuctemel.
Bremnune 1 BHyTpEeHHUE ITapaMeTpBl.
[Tapamerpsr T/] cuctemsl kak cpegHue
3HA4YCHUS BEJIMYMH, ONIMCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBoiibHas penakcarus T /]
CUCTEMBI K TEIUNIOBOMY PaBHOBECHUIO




59

Monens naeansLHOr0 rasa B
TEpPMOJMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH ITOU MOJCIIN

60

61

62

63

Ypasuenune Menneneesa-Kianelipona u
BBIPAKEHUE U1l BHYTPEHHEN SHEPrUU

Bripaxkenue aJisi BHyTpeHHEU SHepruu
OJIHOATOMHOTO HJIeaIbHOIO Trasa.
KBasucraruueckue u HecTaTHUECKUE
IIPOLIECCHI

DnemMeHTapHas paboTa B TEPMOAHMHAMHUKE.
Boruncnenue paboTsl 1o rpaduky
npolecca Ha pV-auarpamme
Temonepeaaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel sueprun T/l cuctemsl 6e3
COBepIIeHHs paOOTHI

64

KonBeknuus, TEmIonpoBoHOCTb,
W3JIy4YEHHE

65

66

67

KonuuecTBo Temnotel. TemoémMKocTb
Tena. Y 1eIbHas U MOJISIpHAs
TEIUIOEMKOCTH BEHIECTBA. Y IeNIbHAs
TEIUI0Ta CrTOPaHus TOIJIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

[TonsiTne 06 anuabaTHOM mpoIiecce.
IlepBrIil 3aKOH TEPMOAMHAMUKHU

68

KonuuecTBo TeminoTel 1 paboTa Kak Mephl
W3MEHEHUs BHyTpeHHeM sHepruu T/1
CUCTEMBI




69

BTopoii 3aKOH TEpMOIMHAMUKH JUISL
PABHOBECHBIX U HEPAaBHOBECHBIX
nporeccoB. HeoGpatumocTs NpupoaHbIX
IPOLIECCOB

70

[IpuHIMITBI AEACTBUS TEIJIOBBIX MALIWH.
KIT/

71

72

Maxkcumanbroe 3Haueraue KITJI. Ilukn
Kapno

Pemenue 3amau

73

DKOIOrNYECKUE aCIIEKTHI UCITOJIb30BaHMUS
TEIUIOBBIX nBHTaTteieii. TemmoBoe
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl

74

75

Pemenue 3amau

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM
o teMe "TepmoauHamuka. TerioBsie
MAaIIvHe!"

76

77

78

KonTponbHas pabora no teme
"Tepmonunamuka. TenaoBbie MalTUHbI"

[TapooOpa3oBaHue U KOHIEHCAIIHS.
Hcnapenue u kutieHue. Y aenbHas
TEIJI0Ta mapooOpa3oBaHUs

HacpilieHHbIe M HEHACHIIIIEHHBIE Maphl.
KauecTBeHHas 3aBUCUMOCTD MJIOTHOCTH U
JABJICHUS HACKIIIEHHOTO Mapa OT
TEMIIEPATYPBl, UX HE3AaBUCUMOCTE OT
00BbEMa HACHITIIEHHOTO TIapa.
3aBUCUMOCTb TEMIIEpaTyphl KUIIEHUS OT
JAaBJICHUA B  KUAKOCTU




Brnaxxnocts Bo3myxa. AGCOTIOTHASA U

7 OTHOCHUTEJIbHAS BIAXKHOCTh

80 Pemenue 3anau
Teépnoe Teno. Kpucraminueckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPHUCTAIIJIOB

82 [InaBnenue u KpucTaIM3anus. Y IeIbHas
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHne

83 u ckarue. Casur. Monyns FOnra. TIpenen
yrnpyrux aedopmariuii
TemioBoe paciivpeHue KuaKOCTel u

84 TBEPABIX Tel. AHTAPMOHHU3M TETIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA

85 [TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexoiax

86 YpaBHEHHE TEIUIOBOTO OamaHca

87 Pemenue 3amau
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunspuele siBnenus. Jlapnenne noa
HCKPHUBJICHHON TTOBEPXHOCTHIO )KHUIKOCTH.
®opmyna Jlamnaca
O0001IeHne 1 cUcTEMaTU3aINS 3HAHUI

89 1o Teme "ArperatHbie COCTOSTHUS
BemecTBa. PazoBble NEPexoapl”
KonTpomnpHas pabota mo Teme

90 "ArperaTtHble COCTOSIHHSI BEIIECTBA.

®da30BbIe IEPEXO0bI"




91

OnexTpuzanus Tea U €€ IposBICHUS.
DJeKkTpuyeckui 3apsia. /IBa Buaa
AJIEKTPUYECKUX 3apsoB. [IpoBoHUKH,
JUAJICKTPUKU U TTOJTYIIPOBOTHUKHI

92

DneMEHTApHBIN AIEKTPUUECKUH 3apsia.
3aKOH COXpPaHEHUs DIEKTPUIECKOTO
3apsaaa

93

94

B3anmopenicTeue 3apsanoB. Touyeynsle
3apsasl. 3akoH Kynona

Pemenue 3amau

95

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

96

97

98

Hanpsi>k€HHOCTB JIEKTPUYECKOr0 MOJIs.
[TpoOubiii 3apsn. JInHUM HAMPSHKEHHOCTH
aneKTprudeckoro nosst. OqHOpPOIHOE
ANEKTPUYECKOE 110JIE

IToTeHIIManbHOCTD DJIEKTPOCTATUYECKOTO
noJis. Pa3HOCTh OTEHLIMAIOB U
HalpsKEHUE

IloTeHumanpHas SHEPrus 3apsaa B
3JIEKTpOCTaTUUeCKOM Mose. [loreHnnan
3JIEKTPOCTATUYECKOTO OIS

99

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTH
MIOTEHIUAJIOB JUUIS JJIEKTPOCTATUYECKOT O
0JIS

100

101

[IpuHIUIT Cynepro3UIUH SJIEKTPUIECKUX
noJien

Pemenue 3amau




ITone Toueunoro 3apsna. [lose

102 .
PaBHOMEPHO 3apsKEHHOU cepbl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO

103 00bEMy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEUHOM TII0CKOCTH

104 [TpOBOTHUKH B AJIEKTPOCTATUYECKOM
noJie. Y CJI0BHE paBHOBECHS 3apsI0B

105 JIMPNEeKTPUKY 1 TTOJTYIIPOBOTHUKH B
3JICKTPOCTATHYECKOM I10JIe
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh
TJIOCKOTO KOHJICHCATOpa

107 [TapannenpHOE cOeTUHEHNE
KOHJICHCATOPOB

108 ITocnenoBarenpHOE COENUHEHNIE
KOHJIEHCAaTOPOB

109 DHeprus 3apsKEeHHOr0 KOHAEHCaTopa

110 Pemenue 3amau

111 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B
OJTHOPOTHOM JJIESKTPUIECKOM TI0JIe

112 Pemenue 3amau

113 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
o Teme "DieKkTpuueckoe mnoie"

114 KoHnTtponbhas paborta o teme
"OnekTpuueckoe nose"
Cwia Toka. ITocTosTHHBIN TOK. Y CIIOBUS

115 CYILIECTBOBaHUS TOCTOSIHHOTO

QJICKTPHUYCCKOI'0 TOKa




116

Wcrounuku toka. Hanpsxenue u 9/1C

3akon Oma 1S yyacTKa Lenu.

117
DNEKTPUUECKOE CONIPOTUBIIEHHE
3aBHUCHUMOCTb COIIPOTUBIICHHS

118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JTHHBI
U TUIOIIAIU TIONIEPEUHOr0 CEUCHUS

119 Y ensHOe COMPOTUBIICHUE BEIIECTBA.
Penrtenue 3amau

120 [TocnenoBarensHOE, MapamiebHOE,
CMEIIaHHOE COSMHECHUE TIPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKHUX
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau

123 PaGora snexTpruyeckoro Toka. 3aKoH
Hxoyns —Jlenua

124 Pemenue 3amau
MOIIHOCTB JIEKTPUYECKOTO TOKA.

125 TernoBass MOIITHOCTE, BEIZIEIsIeMas Ha
pe3ucrope

126 Pemenue 3amau

127 OJ1C u BHyTpEeHHEE CONPOTUBIICHHE
HMCTOYHUKA TOKA

128 3axoH OMa a1 OJTHOM (3aMKHYTOM)
AIIEKTPUYECKON LIETTH

129 Pemenue 3amau

130 MOIIHOCTh HCTOYHHKA TOKA

131 Kopotkoe 3ambikanue




132

KOHZ[GHC&TOP B IICIIM IIOCTOSAHHOI'O TOKa

133 Pemenue 3amau

134 Pemenue 3anau no teme "IlocTostHHBIN
ANIEKTPUYECKUM TOK"

135 Pemenue 3anau no teme "IlocTosiHHBIN
ANEKTPUUECKUHN TOK"

136 Pentenue 3anaud mo teMe "I1locTOAHHBINM
SJIEKTPUYECKUM TOK"

O06001eHne U cucTeMaTu3aus 3HaHUK

137 1o Teme "I1OCTOSTHHBIN JEKTPUUCCKUN
TOK"

138 KonTponpHas padboTa mo Teme
"ITocTOsIHHBIN AMEKTpUYECKUI TOK"
OnexTpuyeckas IpoOBOIUMOCTb

139 Pa3IMYHBIX BEHIECTB. DIIEKTPHUUECKUI TOK
B MeTajutax. CBEpXIPOBOIUMOCTh
DJEeKTpUYECKUi TOK B pacTBOpax M

140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI
Ddapanes 1715 27IEKTPOIU3A

141 DnexkTpuueckuil Tok B razax. [lnazma

142 DNEeKTpUYECKU TOK B BaKyyMe.
Baxyymubie pr0Oopbl

143 DNEKTPUYECKUH TOK B TIOIYIPOBOJHUKAX

144 [TorynpoBOTHUKOBBIE TPUOOPHI
Pu3nUeCcKuil IPAKTUKYM I10 TEME

145 "M3mepeHue cuiibl TOKA U HAPSHKEHUS B

LIENH MIOCTOSIHHOT'O TOKA IPY MOMOIIHU
AQHAJIOTOBBIX U IIU(PPOBBIX




146

U3MEPUTEIBHBIX TPUOOPOB" MK
"3HaKOMCTBO C ITU(POBOI JTabopaTopuei
no usuke. [Ipumepsl u3mepenus
(bu3NYECKUX BEIIMYUH MPH ITOMOIIU
KOMITBIOTEPHBIX JATUUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yyeHue HepaBHOMEPHOTO JIBUXKEHUS C
LEJIbIO ONPE/IENICHNS MTHOBEHHOMN
ckopocth"

147

148

149

150

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUs Mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBMDKEHUH 10 HAKJIOHHOM IIJIOCKOCTH"
nu "HccnenoBanue 3aBUCUMOCTH IyTH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
IBIOKeHun"

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3mepenue yckopeHHs cBOOOIHOTO
nageHus" win "M3ydenue nBUKeHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue OBUKEHUS Tela 110
OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIIO
ckopocThio" unu "Hecnenosanue
3aBHCUMOCTH NEepHOAa 00paIeHUs
KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

Du3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHne paBHOAEHCTBYIOIIEH CUIIBI




151

152

IpY ABIKEHUH OpycKa Mo HAaKJIOHHON
mmockoctu" unu "IIpoBepka runoTessl o
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIOPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
iy "M3yueHne NBUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérkuii 0J10K"

Ou3nyecKkuil MPakTUKYM 0 TEME
"U3mepenue ko3P uirienTa TpeHus mno
BEJIMUMHE YIIIOBOTO KO3(puirenta
3aBucumocta Frp(N)" nnu
"UccnenoBanue ABMKEHUs OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU € IIEPEMEHHBIM
kod(ppunmenToM Tpenus" unu "N3ydyenue
JIBIDKEHUS TPpy3a Ha Baly C TpeHueM"

153

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUii paBHOBECHUS
TBEPAOIO TeJA, UMEIOLIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHILUTENHOB U pacuéT CUJI ynpyroctu"
M "M3ydenne ycToMunBOCTH TBEPAOTO
T€Ja, UMEIOLIETO0 IUIOIAa b ONoph!"

154

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHne UMITyJibca Tena Mo




155

TopMo3HOMY IiyTu" uiu "M3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIETN
AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TATH"
unu "CpaBHeHHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIbI" WM
"UccnenoBanue coxpaHeHUs UMITYJIbCa
IIPU YIPYTrOM B3aUMOJEHCTBUU" WU
"N3MepeHue KHHETUYECKON S3HEPTUH Tea
110 TOPMO3HOMY ITyTH"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3y4yeHne n30TepMHUUYECKOT0 Iporecca
(peKOMEH1I0BaHO HUCIIOIb30BaHHE

1 ppoBoi 1abopaTopun)" WiIH
"N3yuenune n30X0pHOTo Mporecca" uin
"N3y4yenue nzobapHoro mnpoiecca’ Uiu
"[IpoBepka ypaBHEHUSI COCTOSAHUS"

156

157

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue yaenbHoi TernaoéMkoctu"
unn "UccnegoBanue mporecca OCThIBAaHUS
Bemectsa" nmnn "McciaeqoBanue
aauabaTtHoro npouecca” unn "M3ydenue
B3aUMOCBSI3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUTIEHUS )KUIKOCTEH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HM3y4eHne 3aKOHOMEPHOCTEN HCTIapeHUs
*uakocrei" wim "M3mepenue yaenbHOU
TEIJIOTHI TIJIaBJICHUS Jibja" WIN
"N3y4yeHue CBOMCTB HACHIIIEHHBIX TapoB"




win "M3mepenne abCoMOTHON BIaXXHOCTH
BO3/IyXa M OI[CHKAa MacChl IIapOB B
nomerieHun". 3mepenne ko3 punmrenra
MOBEPXHOCTHOTO HATSDKECHUS

158

159

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habntonenue npeBpaiieHus 3JHepruu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
n3nydeHus ceeroguona’ win "M3ydyenue
MIPOTEKAHUS TOKA B LIETIH, COJIePIKAIIICH
KoHjaeHcaTop" unu "Pacnpenenenue
PA3HOCTH NMOTEHIMATIOB (HANIPSKEHNUS )
MIPH TIOCIIEIOBATEIIBHOM COCAMHEHUH
KOHJIEHCAaTOpoB"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBaHre CMEMIAHHOTO COEIMHEHUS
pe3uctopoB" unu "M3aMepenue ynenpHOro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA
OT HAMPSDKEHUS! I71S1 JIaMIThl HaKaIMBaHUs"

160

Du3nUeCKUu IPAKTUKYM I10 TEME
"Habnronenue anektponusa’ wim
"N3mepenue 3apsijia 0OJHOBAJIEHTHOTO
rnoHa'" wim "UccienoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-
aMIepHON XapaKTepUCTUKU Auonaa"

161

PeseprubIit ypok. O6001IeHNE U
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"KunemaTuka"




162

PesepBHeiit ypok. O600IICHHE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"naamuka"

163

PesepBHeiit ypok. O600ICHHE 1
cucremMatru3sanus 3HAHUH 110 TEME
"Cratuka TBEpaO0TrO Tena"

164

165

166

PesepBHbIil ypok. O0001ICHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOMN
Teopun"

PesepBuslit ypok. O60011eHNE U

CHUCTEMATHU3ALUS 3HAHUN 10 TEME
"TepmonuHamuka. TennoBble MalTUHBL"

167

Peseprubiit ypok. O60011eHIE U
CHCTeMaTH3alus 3HaHUH 110 TeMe
"ArperatHble COCTOSIHUSI BEIIECTBA.
®dazoBble Iepexoas”

168

Peseprubiit ypok. O60011eHIE U
cucreMarmu3sanus 3HAHUH 110 TEME
"Dnexrpuueckoe noiue"

169

Peseprubrit ypok. O6001eHue 1
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"TIoCTOSIHHBIN 2IEKTPUYECKUNA TOK"




PesepBHeiit ypok. O600IICHHE U

170 cucreMarusanus 3gaguii 1o reme "Toku B 1
pa3JIMYHbIX cpeaax”
OBULIEE KOJIMYECTBO YACOB I1O 170 16

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero Koutpoaensie — Ipakrueckue ilsyllemm :)Iﬁ[()l;I;OBaTeJILHLIe
padoTbI padoThbI pecypebi
BzaumoneiicTBre NOCTOSHHBIX MArHUTOB
1 Y TIPOBOJIHUKOB C TOKOM. MaruHuTHoe 1
nosie. ['unoresa Amnepa
BexTop marauTtHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UIIMA MarHUTHBIX Mosel. JIunuu 1
MarHMUTHON HHTYKIIUU
3 MarnuTHO€ MoJjie TPOBOTHUKA C TOKOM. 1
OmnbIT OpcTena
Cunia AMriepa, e€ HampaBJICHHE U MOJTYJIb
5 Pemenne 3amaq 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNeKTPOU3MEPUTENHHBIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAyIb. JIBIDKEHUE 3apsSKEeHHON YaCTHUIIbI 1
B OJIHOPOJHOM MarHUTHOM II0JI€
Pemenue 3amau
Pa6ota cuel Jlopeniia
10 Pemenue 3amau
11 MaruuTHOE II0JIE B BEIECTBE. 1
deppoMarHeTHKH, Imapa- U JHaMardHeTHKH
12 OcHoBHbIE CBOCTBA (heppOMArHEeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




Permrennie 3agad mo reme "Maraurtaoe

13 |
oJjie

14 Pemenune 3a1a4 no reme "MarautHoe
mmoJjie"

15 SIBiIeHME NEKTPOMArHUTHOW UHAYKIWH.
[ToTok BekTOpa MAarHUTHON MHIYKLIMHU

16 OC unaykuuu

17 3aKOH 3JEKTPOMArHUTHOW UHIYKIIHH
®dapanes

18 Buxpesoe anekrpudeckoe mosie. Toku
dyko

19 OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOTHUKAX

20 Pewenue 3amau

21 [IpaBuiio Jlenna

29 WNunykrusaocTs. KaTymika
WHJIYKTUBHOCTH B II€TIH MTOCTOSTHHOTO TOKA

93 SAsnenue camonnaykuuu. IC
CaMOWHYKIIHH

24 DHeprusi MarHUTHOTO TOJISl KaTYIITKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpoarHamMuka'

97 KonTponbhas pabota no teme

"OnexTpoauHamuka"




KoneobarensHas cucrema. CBOOOIHBIE

28 KoJiebanus1. ['apMoHnYecKre KojieOaHus

29 Kunemarnueckoe U IMHAMHAYECKOE
OIMCaHME KOJICOATEIbHBIX IBUKECHHUHI
DHepreTudeckoe onucanue. BoiBoj
JAHAMHYECKOI'O OIHMCAHUSA

30 TapMOHHMYECKHUX KOJIeOaHUH U3 UX
JHEPreTHYECKOr0 U KHHEMATHIECKOTO
OIUCAHMS

31 Awmruntyaa u ¢aza kojaebanui
Ilepuon u yactora xosnedanuil. [lepros
MaJIbIX CBOOOIHBIX KOJIEOaHHUI

32 MareMaThyeckoro MasTHuka. [lepuon
CcBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasITHHKA

33 3aryxaromue Konedanus. BeiHyX1eHHBIE
KoseOanus. Pe3onanc

34 ABTOKOJIC0aHHS

35 Pemenue 3amgau
VYpok-koHpepenuus "Mexannyeckue

36 KoJIeOaHHS B MY3bIKAIBHBIX
HUHCTpyMeHTax"

37 O0o001IeHre U CHCTEMATH3alKs 3HAHUH 110
teme "Mexanudyeckue Kojaeoanus"

38 DNeKTpOMarHUTHBIE KOJICOaHUsI.

KonebarenbHblil KOHTYP




®opmyna Tomcona. CBsI3b aMILTATYIbI

39 3apsifia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHSI SHEPTUHU B UICATHHOM
Kosie0aTeIbHOM KOHTYpe
3aryxarolue 3JIeKTPOMarHuTHbIE

41 KoJjieOaHus1. BeIHyK/1eHHbBIE
ANEKTPOMArHUTHBIC KOJeOaHus

42 [Tepemennsiii Tok. Pesucrop u
KOHJICHCATOP B LIEMIH IEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B TSN
MIEPEMEHHOTO TOKa

m 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOTO TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE
CHJIBI TOKA U HATPSHKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH

47 Pemenue 3amau
Nneansubiif Tpancdopmatop.

48 [Tpou3sBoacTBO, epenaya U NoTpediieHue
ANEKTPUYECKON SHEPTUU
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anekTpo3Heprun. Kynerypa
WCIIOJIb30BAHUS JICKTPOIHEPT U B
MOBCEHEBHOW KU3HU

50 Pemrenne 3agau

51 Pemenue 3amau




O06001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 10

52 | "
Teme "DIeKTpOMarHuTHbIE KoJeOaHus

53 MexaHnuyeckue BOIHbL. XapaKTepUCTUKU
MEXaHUUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTEepUCTUKH 3ByKa

56 HNudpas3syk u ynprpassyk. [llymoBoe
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

o7 Pewenne 3anau

58 DeKTpoMarHuTHeIe BOJHbI. M3myueHue
AJIEKTPOMAarHUTHBIX BOJIH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH
[Ixana 371eKTPOMAarHUTHBIX BOJIH.

60 [TpumMeHeHne HIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[IpuHIMIIBI pagUOCBSI3U U TEIEBUACHHUSL.

61 Panuonoxarnus. DeKTpoMarHuTHOE
3arpsi3HEHUE OKpY Karoleil cpeabl

62 KonrtponbHas pabora no Teme
"Konebanus 1 BOJIHBI"

63 CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUS CBETA

64 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

65 Ortpaxenue ceera. [lnockoe 3epkaio.

Coepuueckoe 3epKaio




[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTeIb

66 npenomiieHus. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblid yrod mojaHoro
BHYTPEHHET0 OTPaKEHUS

67 Pemenue 3a1a4 Ha IPUMEHEHNE 3aKOHOB
OTpaXKeHUS U MIPEIOMIICHUS CBETa

68 Xon mydent B npusMe. Jlucnepeus csera.
CrnoxHblii coctaB 6enoro ceeta. L[er

69 JInn3pl. @OKYyCHOE PaCCTOSHUE U
ONITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paXkeHuil B IMH3aX U UX
cUCTeMax. YBEIMYCHHE JTMH3BI
Pemenue 3agau Ha nmoctpoeHune

71 M300pakeHMi, TIOTYIaeMBIX C TOMOIIBIO
JIUH3

72 ['a3 xak onTuyeckas cucrema

73 Pemenue 3anau. [Ipenensl mpuMEHUMOCTH
r€OMETPUYECKON ONTHUKHI

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cseta

76 WnTepdepenuus crera

77 KorepeHnTHble HCTOYHUKU. Y CIIOBUS
HaO0II0IeHUsI MAKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenue uHTEpHEpeHINN

80 Judpakius ceeTa




Judpakimonnas pemeérka. Y cioBue

81 Ha0JI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemrenue 3amau

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonapuzanus ceera

84 Pemrenue 3amau

85 CBeTOBBIC SABJICHHS B IPUPOJIC

86 O0o001IeHre U cHCTeMaTU3alus 3HAHUH 110
teme "OnTuka"

87 KonTponbnas pabota no tTeme «OnTrka»
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI AMEKTPOIUHAMUKH U
MIPUHIIUIT OTHOCUTEIIbHOCTH

89 [ToctynaTel cnennaibHON TEOPUHU
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAI.
[TpeoOpazoBanus Jlopenma. Ycnoue

90 NpUIMHHOCTH. OTHOCUTEIHHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BpEMEHHU
Y COKpAIICHUE JITTHHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM
JACTHIIBI
CBsi3b Macchl C SHEPTUEH U UMITYIHCOM

92 PENATUBUCTCKON YaCTHUIIBI. DHEPTUS
MTOKOS

93 PaBHOBECHOE TeTIOBOE M3ITydeHHE

94 3akoH cMmenieHus Bruna

95

T'unmoreza M. Ilnanka o kBautax. ®oTOHBI




96

DHeprust 1 UMITYJIbC POTOHA

®dororddext. OnbiTer A. I'. CToneTona.

o 3akonbl poTtodddekra
VYpaBHeHue DUHIITEHA 115

98 dbotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

99 JHasnenue ceera. Onbitel I1. H. JIeOeneBa

100 BoJIHOBEIE CBOMCTBA YaCTHII
Bounbl ne bpona. [InuHa BoJIHBI 1€

101 Bpoiins u pazmeps! 00J1aCTH JTOKAIH3aIAN
JBUKYIIEHCS YaCTHIIBI

102 KopnyckynspHo-BOIHOBOH Ayain3m

103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIax
Crienin(uka u3MepeHui B MUKPOMUDPE.

104 CooTHollIeHUs HEOTIPEACIEHHOCTEN
I'eiizenOepra

105 Pemenwue rpaduuecknx 3agau

106 Pemrenue pacu€tHbix 3a1au
Kontponbnas pabota mo temam: "OCHOBBI

107 CTQO", "KoprnyckynsipHO-BOJTHOBOM
nyanuzm"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 aToMma. [itanetapHast MoielTb aTOMa
Pezepdopna

109 IToctynartel bopa

110 Bunei criektpoB. CriekTp ypoBHE#

OHEPIrvr aToMa BOOOpOaa




111

CrnoHTaHHOE U BBIHYXXICHHOC U3JIYUCHUC
CBETa

112

113

Jlazep

Hyxnonnas moxens siapa ['elizenoepra-
WBanenko. 3apsia 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO U3TyUCHHUS.
Brnusinue pagnoakTUBHOCTH Ha KUBBIE
opranusmsl. JlozumeTpus

115

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [ledekt Macce sapa.
SAnepHble peakuuu. SnepHble peakTophl.
[IpoGiembl yrpaBisieMoro TEpMOsSIEPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAAECPHON DHEPIETUKU

116

117

118

MeToibl perucTpanuy U UCCIICI0BAHUS
JJIEMEHTAPHBIX YACTHII.
@yH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JICNITOHBI.
IIpencraBnenne o CTaHIapTHONW MOJENH.
KBapk-TirooHHast MoJI€nb aJpOHOB

®dusuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EnuHCTBO pu3nueckoi KapTUHBI
Mupa

Oransl pa3BUTUS aCTPOHOMHUU. 3HAYCHHE
aCTPOHOMUU




119

[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
0OBSCHEHHS IPUPOIBI KOCMHUYECKHIX
00BeKTOB. METO/IbI aCTPOHOMHYECKHUX
HUCCIIEIOBAHNN

120

CoBpeMEHHBIE ONITUYECKUE TEIECKOIIBI,
paauoTENeCKOIbI, BHEaTMOC(hepHast
aCTPOHOMHUS

121

122

123

Bun 3Bé3an0ro Heb6a. Co3Besnus, spKue
3Bé3I[I)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

Conueunas cucrema. Conuue. ConHeunas
aKTUBHOCTb. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Kiacc —
CBETUMOCTB"

124

125

126

127

3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH

BuyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE PEACTABIIEHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHua u
3BE31. DTaIbl )KU3HHU 3BE3]]

Muneunsiii Ilyte — Hama 'anakTuka.
Tunel ranaktuk. YEpHbIe ABIPHI B Apax
raJlakTUK

Bcenennas. Pacimpenue BeeneHHON.
3akon Xa06mna. Teopust boibiioro B3peiBa.
PenukroBoe n3inydeHue

128

MacmrabHas ctpykTypa Beenennoit.
MeraranakTuka




129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmemoBaHue MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"WccnenoBanue CBOMCTB
beppomarnerukoB" unu "MccnenoBanue
JEHUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKoM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amiiepa" wiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON MHIYKLMU Ha OCHOBE
u3MepeHus cuibl Amiepa”

132

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBICHUS
3JE€KTPOMarHUTHOW MHAYKIUU" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

133

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS CAaMOMHTYKITUN"
i "COopka MOJIENN 3JIEKTPOMArHUTHOTO
reseparopa”

134

Pu3nYeCKUil NPAKTUKYM IO TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"




135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasATHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
MOCJIEIOBATEILHO COCIMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" MiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepeHue nokasaTelis IpeaoMIICHUs
crexna" wim "[lomyueHune n3o0paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JUH3bI"

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
KUAKUX TUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
nuH3"

140

141

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEpPEPEHIINH U MONISIpU3aluU cBeTa"

Pu3NUeCKUil IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
PENSATUBUCTCKUX YaCTHUIL (IO
(dboTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHI] B MArHUTHOM T110J1e)"




142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” umm
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HampsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CieKkTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJA U U3MEpPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
HCIIOJIb30BaHUEM JIO3UMETpa' WIIn
"N3y4yenue noraouieHus: 6era-4acTuil
aJlroMuHuEM"

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroneHus 38€34H0T0 HeOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUH JUIsl OTIPEEIICHUS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/51"
unu "Habmronenus B Teneckor JIyHsl,
IJIAHET, TYMAHHOCTEHN U 3BE3THBIX
CKoIJIeHuI"

146

O06o00meHre 1 cHCTEeMaTH3alNs 3HAHUH.
Ponw ¢usuku u actpoHoMuU B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,




COILIMAJIBHOM U 3TUYECKOH cepax
JESATEIbHOCTH YelIOBEKa

147

148

O0o0011IeHrE U CHCTEMATU3aLNs 3HAHUIA.
Posb 1 MecTo (hU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O0600611eHre U cucTeMaTu3alus 3HaHUH.
Ponw dusmndaeckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUpa B 00IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTAaBICHUI O PUPOE

149

150

O06001IeHYE ¥ CUCTEMATU3ALM 3HAHUMN 110
Teme "Kunemaruka"

O0001IeHEe ¥ cucTeEMaTU3alus 3HaHUHI 110
TteMe "Kunematuka"

151

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUCTEMAaTH3aLUs 3HAHUH 110
teme "Craruka TBEpAoro tena'

O06o011ieHre 1 cucTeMaTH3aIys 3HaHuH 1o
TeMe "3aKOHBI COXPAaHEHHsI B MEXaHUKeE"

154

O060061eHne U cucTeMaTU3alus 3HaHUu# 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

155

O0001IeHre 1 cUcTeEMaTH3alMs 3HAHUH 110
teme "Tepmoannamuka. TemioBbie
MamnHer"




156

O000111eHE U CUCTEMATH3aIUs 3HAHUH 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble Iepexoibl"

157

158

159

O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
Teme "DnekTpuyeckoe mnose"

O0001IeHrEe ¥ cUCTEMATH3aIs 3HAHUN 110
teme "[loCTOsITHHBIN 3JIeKTpUYEeCKUd TOK"

O060011eHrEe ¥ cucTeMaTH3alus 3HaHUH 110
teme "Toku B pa3nuyHbIX cpeax”

160

161

162

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlit ypok. O600111eHNE 1
CHCTEMaTHU3allus 3HAHH 110 TeMe
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHrlit ypok. O60011eH1Ee 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Konedanus"

163

Pesepubrit ypok. O6006111eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

164

PesepBHblil ypok. O6006111eHNE U
cUCTeMaTH3alys 3HaHUH 110 TeMe
"MexaHu4YecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

165

PeseprubIil ypok. O60061eHIE 1
CUCTEMAaTH3aIMsl 3HAaHHUH 110 TeMe
"OnTuka"




166

PesepBHelil ypok. O600IICHHE 1
CHCTEMaTHU3allvs 3HAHHI TI0 TeMe
"OcnoBbel CTO"

167

PesepBHelit ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOIHOBOM Ayain3m"

168

169

170

PesepBHbIil ypok. O6001IeHIE 1
cUcTeMAaTHU3anusI 3HaHui 1o Teme "dusuka
aroma"

PesepBHrlit ypok. O600111eHNE 1
cucTeMaTus3anus 3Hagui mo teMe "dusuka
ATOMHOTO SApa U AJIEMEHTAPHBIX YaCcTHII"
PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"DnemMeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

170

16







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®dusuka. Mexanuka, 10 kmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBO ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

» Gusuka. MonekynsapHas ¢pusuka. Tepmonunamuka, 10 knace/ Msikues 1741,
CunsikoB A.3., O011eCTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

» duzuka. Dnekrpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeiienne»

» ®uzuka. Ontuka. KBantosas ¢pusuka, 11 xknace/ Mskumes I'.5., Cunsikos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner

» ®usuka. Konebanus u Boansl, 11 xinace/ Makuies I'.41., Cunskos A.3.,
OO011eCTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA



https://biblioclub.ru/
https://elibrary.ru/

http://kvant.mccme.ru/

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://fipi.ru/

https://phys-ege.sdamgia.ru/

https://olimpiada.ru/
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