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HOACHUTEJ/IBHASA 3AIIMCKA

IIporpamma 10 ¢u3MKe Ha YpOBHE CpPEAHET0 O0O0Iero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJOXCHHA M TpeOOBaHWI K pe3ylbTaraM OCBOCHUS
OCHOBHOM oOpa3oBaresnbHOM mporpammel, mnpeactaBieHHsix B GI'OC COO, a
Takke ¢ yu€toMm (enepanbHOi padoueit mporpammbl BocnuTanus U KoHueniuu
npernonaBanus yueoHoro mpeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3AIHIX
Poccuiickoit denepanuu, peaan3yomux OCHOBHbIE 00pa3oBaTeIbHbIE IPOIPaAMMBI.

[Tporpamma mo ¢usuke omnpezenseT oos3areaIbHOE PEAMETHOS COIepIKaHue,
YCTaHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEILHOCTh U3YyUCHHUSI TEM U Pa3JeioB
y4eOHOro TmpeaMeTa ¢ y4€TOM MEXMPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKH  y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOyJaronuxcs.
[IporpaMma mno ¢usuke AaéT NPEACTABICHUE O LEJAX, COAEp)KaHUH, OOIIeH
cTpaterud OOydYeHUs, BOCHUTAHUS W Pa3BUTHUA OOYYArOIIMXCS CPEACTBAMHU
yaebHoro npeameta « Pu3nka» Ha yrIyOIEHHOM YPOBHE.

Nzydenune kypca ¢(usuku yriryOIEHHOTO YPOBHSI TO3BOJISIET pPeau30BaTh
3aa4n MPOPECCUOHATHHOM OPUEHTAINH, HAMIPABICHO HA CO3JaHUE YCIOBHUM IS
NIPOSIBIICHUS. CBOMX HMHTEUICKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM
oOyJarommmMcsi, KOTOphIe HEOOXOAMMBI [UJIsl TPOAOJDKEHUsT 00pa3oBaHHS B
OpraHM3aIHsIX npohecCuoHAIBHOTO o0pa3oBaHus o pa3IMYHBIM
(UBUKO-TEXHUYECKUM U MHXCHEPHBIM CIEIUATBLHOCTSIM.

B nmporpamme mo (Qusumke omnpenenstoTcs IJIAaHUPYEMbIE pPE3yIbTaTh
OCBOCHHSA Kypca (PU3WKH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHUs: TUIHOCTHBIC,
MeTanpeIMeTHbIE, peAMETHBIE (Ha yI1yOIEHHOM YPOBHE).
HayuyHo-meTtononoruueckoii  OCHOBOM  Juisi  pa3paboOTKu  TpeOOBaHHUUA K
JUYHOCTHBIM, METANpPEAMETHBIM H MPEAMETHBIM pe3yiabTaraM OO0yJaroIIuXxcs,
OCBOMBIINX MPOTrpaMMy 10 (HU3HKE Ha YPOBHE CPEAHEro 001Iero oopa3oBaHus Ha
yrIIyONEHHOM YPOBHE, SBISIETCS CUCTEMHO-ICSITEIbHOCTHBIN TTOAXO/,.

[Iporpamma no pu3MKe BKIHOYAET:

IUTaHUPYEMBIE Pe3yJIbTaThl 0CBOCHUS Kypca GU3HUKH Ha yriTyOIEHHOM YPOBHE,
B TOM YHCJIE MPEAMETHBIC PE3YABTATHI IO TOaM OOyUYEHUS;

cozepxaHue yaeOHoro nmpenMera «Pu3nuka» mo rogaM o0ydeHusl.

[IporpaMMa 10 (u3HKEe HWMeEeT MPUMEPHBIA XapakTep W MOXKET OBITh
UCTIOIh30BAHA YUUTEISIMHU (PU3UKHU IS COCTABJICHUS CBOMX PaO0OUUX MPOTPAMM.

[IporpamMma 1o (gu3uKe HE CKOBBHIBAET TBOPUECKYIO MHHUIIMATUBY YUUTENEH U
MPEIOCTaBIsACT BO3MOXKHOCTU JJIA pealu3alldd Pa3IuYHbIX METOIUYECKUX
MOJXOJIOB K TPErofaBaHWi0 (U3UKK Ha YIIIyOJEHHOM YypOBHE TIPH YCIOBUHU
COXpaHEeHUs 00s13aTeIbHON YaCTH CONlepKaHus Kypca.



®du3nka Kak Hayka O Haubosiee OONIMX 3aKOHAX MPUPOJIbI, BHICTYIAas B
KauecTBE y4eOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUI 00 okpyxatomeM mupe. [IkonbHbIA Kype PU3MKK — cUCTEMOOOpa3yOIIUil
JUISl €CTECTBEHHO-HAYYHBIX y4YE€OHBIX MPEAMETOB, MMOCKOJIBbKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHHH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
buzmdyeckoit reorpadueir U acTpoHoMuel. Vcmonb3oBaHWE W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHWM OINpeAesnyio Xapakrtep U OypHOe pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJNOTMH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJYYEHHUs HOBBIX MaTepHAJIOB C 3aJaHHBIMM CBOMCTBaMu. M3yueHue
(GU3MKKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromierocs, B (OpMHUpOBaHWE YMEHUW NMPUMEHSATHh HAyUYHBIH
METO]1 MO3HAHUS MPU BBIMOIHEHUHU UMHU YU€OHBIX HUCCIICTOBAaHUM.

B ocHOBy kypca (pu3uku Ha ypoBHE CpEeIHETO OOIIEro 00pa30BaHuUs MOJI0KEH
pAI uael, KOTOPhIE MOYKHO PacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOCHHUS.

Hoea uenocmmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepuall U3 BCEX pa3iesioB (PU3MKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoen zemepanuzayuu. B cooTBeTCTBMM C HEWl MaTepuan Kypca (U3NKH
o0bemMHEH BOKPYr (Qu3nueckux Teopuil. Bemymmum B Kypce sBiseTcs
dbopMupoBaHUE TMPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
ToJIe.

Hoea cymanumapuzayuu. EE peanusauus Npeanosiaraet HCIOJIb30BAHUE
T'YMaHUTAPHOTO TMOTEeHITMANa (HU3UIECKOM HAYKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3ukn ¢ pa3BuTHeM OOIIECTBa, a TaKXEe C MHUPOBO33PECHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMHU MPoOIeMamu.

Hoea npuxnaonou nanpaenennocmu. Kypc pusuku yrimyOia€HHOTO ypOBHS
MpeAnoaaracT 3HaKOMCTBO C IITUPOKUM KPYTOM TEXHHUYECKHX U TEXHOJIOTUYECKUX
MPUJIOKEHUN W3YYECHHBIX TEOpUM M 3aKOHOB. I[Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OONIMX TMPEACTABICHUA M COBPEMEHHbBIE TEXHHYECKHE YCTPOWCTBA, H
TEXHOJIOTUH.

Hoea 3xonozuzayuu peanusyercs TNOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJEP)KAaHMSI, MOCBSAMIEHHBIX HKOJOTMYECKUM IpolOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHUKH M TEXHOJOTUW, a Takke OOCYKICHUS
po0JieM parmoHaIbHOTO MPUPOAOIIOIB30BAHUS U YKOJIOTHYECKOM 0€30MacCHOCTH.

OcBoeHue conep:kaHusi MPorpamMmsbl 10 (HU3UKE TOJKHO OBITh MOCTPOECHO Ha
OPUHIMIAX CUCTEMHO-AEITEIbHOCTHOTO noaxona. st Gpu3nku peanusanus 3TUX
IPUHLKIIOB 0a3UpyeTcsl Ha UCMOIB30BAaHUN CaMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHicTByIomero ¢akropa ydeOHoro mporecca. s yrryOGnéHHOro
YPOBHSL — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHWYECKOIO AKCIEPUMEHTA,



BKJIFOYAIOIIETO ()POHTAJbHbIE YUYEHWYECKUE ONBITHI IPU HM3YYEHUH HOBOIO
MaTepuana, JlabopaTtopHble paboThl U padOTHI MpakTUkyMa. [Ipu 3TOM BO3ZMOXHBI
JIBa crioco0a peanu3aiui Gu3n4ecKoro NpakTukyma. B nepBom ciyyae npakTuKym
npoBoautTcs 6o B koHie 10 m 11 kiaccoB, MO0 mMoOCie MEPBOrO M BTOPOTO
MOJTYTO/IMI B KaXKJIOM M3 3THUX KJIAaccoB. BTopoi cmocob — 3To uHTerpanus padboT
PaKTUKyMa B CHCTEMY JabOpaTOpHBIX PadOT, KOTOPHIE MPOBOISATCS B IMPOIIECCE
u3yueHus: paznena (temsl). IIpu 3ToM mom paboTamMu MpakTUKymMa MOHUMAETCS
CaMOCTOSITENIbHOE ~ HMCCIIEIOBAaHUE, KOTOPO€ TMPOBOAUTCA IO  PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 OMIAarOBOW HHCTPYKILIUH.

B mporpamme mno (@u3umke cucTeMa YUYEHHYECKOrO SKCIEPHUMEHTA,
7ab0paTopHbIX pabOT U MpaKTUKyMa MPEACTABICHA €IUHBIM IepedHeM. Brioop
TEMAaTUKH ISl 3TUX BHUAOB YYCHHYECKHUX MPAKTHUECKHX PadOT OCYIIECTBISETCS
y4acTHUKaMHU 00pa30BaTEIbHOTO MPOIECCa UCXOS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAaHUSA W OcHamieHus kabunera ¢m3uku. [lpm 3TOM oObOecmeunBaeTcs
OBlaZieHHue OOYyYalOUIMMHCS YMEHUSIMHM NPOBOIUTH NPSMbIE M KOCBEHHBIE
U3MEpPEHUs, UCCIEeIOBAaHUS 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIOKEHHBIX TUITOTE3.

Bbonbiioe BHMaHue yaensercs perieHnio pacuéTHRIX M KaYeCTBEHHBIX 3aa4.
[Ipu 3TOM U1 pacyETHBIX 3374 MIPUOPUTETOM SIBJISIIOTCS 3a/1a4d C SIBHO 33JJaHHOU
Y HESIBHO 3aJIaHHOM (pU3UUYECKON MOJIEIbIO, TTO3BOJISIIONIUE IPUMEHATh U3YYCHHbBIC
3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszzefia Kypca, TaK M HHTErpupys
IpUMEHEHNE 3HAaHUH U3 pa3HbIX pa3AenoB. /[ kadeCTBEHHBIX 3a/1a4 IPHOPUTETOM
ABIISAIOTCA 3a/laHusl Ha OOBSICHEHME/TIpEACKa3aHHe NPOTeKaHHUs (HU3HUECKHUX
SIBJICHUH W TIPOILIECCOB B OKPY’KaIOIIEH >KM3HU, TpeOyrolre BpiOopa hu3nuecKon
MOJIEJIH JIJIsl CUTYalluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B COOTBETCTBHHU c TpeOOBAHUSIMU oI ocC COO K
MaTepUaIbHO-TEXHUYECKOMY OO€CIeUeHUI0 ydeOHOro mnporecca Kypc (PU3NKU
yrIyOlnEHHOTO YpOBHA Ha YPOBHE CpenHero o0mero oOpa3oBaHMsS JODKEH
U3y4aTbCs B YCIOBUSX MPEAMETHOrO KabuHeTa. B kabunere Gu3uKu JOKHO OBITH
HeoOxonuMoe saboparopHoe 00OpyIOBaHWE JUIsl BBIMOJTHEHHUS YKa3aHHBIX B
nporpaMme 1o (U3MKE YYEHMUYECKUX OIBITOB, JAOOpPAaTOpPHBIX pabdoT M padoT
NPaKTHKyMa, a TAK)Ke IEMOHCTPAallMOHHOE 000pyIOBaHuE.

JleMOHCTpallioHHOEe  00opynoBaHuEe (OPMUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JTOCTaTOYHOCTH W  00eCleyuBaeT IMOCTAHOBKY
NEPEUYHCICHHBIX B TporpaMme MO0 (U3MKE KIIFOUEBBIX JEMOHCTpPAlUd IS
UCCIICZIOBAaHUSI  W3yYaeMbIX SIBICHUA W  TPOLECCOB, OHMIHUPUIYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaboparopHoe 00OpydOBaHHME IS YYCHHUYECKUX MPAKTUYECKUX padoT
dbopMupyercst B BUAEC TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacyére



OJJHOTO KOMIUIEKTa Ha JByX oOydaromuxcs. Temarnueckue KOMILJIEKTHI
71a00paTopHOro 00O0PYIOBaHUSA JOJIKHBI OBITh TOCTPOEHBI Ha KOMILIEKCHOM
UCIOJIb30BAHUM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJIE HU(DPOBBIX Ja0OPATOPHIl.

OCHOBHBIMHU TIEJISIMH H3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE UWHTEpPECa W CTPEeMJICHUS OOydYaloIIMXCS K HaydYHOMY
U3YYCHHUIO TPUPOJIbI, Pa3BUTHE MX HUHTEIUICKTyalIbHBIX M  TBOPYECKHX
CcrocoOHOCTEM;

pa3BUTHE TPEACTABICHUNH O HAyYHOM METOJE MO3HaHUS U (popMmupoBaHHE
MCCJIEI0BATENILCKOIO OTHOIIEHMS K OKPYKAIOLIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTara U3y4deHUs: OCHOB
CTPOEHHMSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBSICHATH SBJICHUS C UCIOIB30BAHUEM (PU3UUYECKUX
3HAHUI 1 HAYYHBIX JI0KA3aTEIIbCTB;

(opMupoBaHUE NPEACTaBICHUNH O pOAM (U3MKK ISl Pa3BUTUSA JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE MpeICTaBICHUN 0 BO3MOXHBIX  cdepax  Oyayuen
npo(eCCHOHAIBHON  JESITEIBHOCTH, CBSI3aHHBIX C (PU3HMKOH, TOATOTOBKA K
JanpHeneMy o0y4yeHHUIO B 3TOM HaIlpaBJICHUH.

JlocTkenne >TUX 1efiel oO0ecreunBaeTcsl PelIeHUeM CIeAYIOMUX 3a7ad B
npolecce u3yueHus Kypca GU3NKU Ha YPOBHE CpeJlHEero o01ero o0pa3oBaHus:

IpUOOpPETEeHNE CUCTEMbl 3HaHUW 00 OOLIMX (PU3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX, BKIIOUass MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, SIEKTPOJUHAMHUKY,
KBAHTOBYIO (DM3UKY U SJIEMEHTHI aCTPOPUUKHY;

dbopMUpoBaHUE YMEHHI MPUMEHSATH TEOPETUUECKUE 3HAHUS 111 00BSICHEHUS
bu3nuecKkux SBJICHUNA B MPUPOJAE U JIs NMPUHATUS MPAKTUYECKUX PEIICHUH B
IIOBCEAHEBHOM JKU3HU;

OCBOGHHME CMOCOOOB pELICHUS pa3iMYHbIX 3a7ad C SBHO 3a/JaHHOM
¢usnyeckoll MoOJeNblo, 3a4a4, IMOIPa3yMEBAIOIIUX CAMOCTOATEIBHOE CO3JaHHe
dbusznueckod Mojenu, aJeKBaTHOW YCIOBUAM 3a/ladid, B TOM YHCIE 3ajad
MHKEHEPHOI'0 XapakTepa;

NOHUMaHUE (PU3HYECKUX OCHOB W MPUHUMUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX IIPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJAMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS M MPOBEIACHUS
bu3MuecKuX  OKCIIEPMMEHTOB, aHajiu3a M MHTEpIpeTauuud UH}opmalmu,
ONPEENICHHS IOCTOBEPHOCTH MOIYYEHHOTO PE3YIbTaTa;

CO3JJaHME YCIIOBUM I PA3BUTUS YMEHHM IPOEKTHO-HUCCIEA0BATENBCKOM,
TBOPYECKOU EATEIBLHOCTH;



pa3BuUTHE HHTEpeca K chepam nmpodeccuoHaNbHOM AeATeIbHOCTH, CBA3aHHOM
¢ hU3uKOM.

B coorBerctBun ¢ tpeboBanusimu OPI'OC COO yrinyOnéHHBIM YpOBEHBb
u3yueHus: ydeOHoro mpenMera «®Pusznka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYaIONMMUCS, TUIAHUPYIOMIMMH  POJOIKCHHE
00pa3oBaHus M0 CHEIUATBHOCTIM (QU3HKO-TEXHUYECKOTO TIPODUIISL.

Ha usyuenue ¢usuku (yriyOonéHHbIN ypOBEHBb) HAa YPOBHE CPEIHETO OOLIETO
obpazoBanus orBoautcs 340 yacoB: B 10 kinacce — 170 dacoB (5 yacoB B HEJENIO),
B 11 kmacce — 170 yacoB (5 4yacoB B HEJETIO).

[Ipennaraempiii B mporpamMme 1o ¢(u3MKe TepedeHb J1abopaTopHBIX WU
MPAKTUYECKUX pPAOOT SBISETCS PEKOMEHJOBAaHHBIM, YYMTENb JEaeT BbIOOD
NPOBEACHHUS JIA0OPATOPHBIX pPa0OT H OMBITOB C YYETOM HWHAWBHIYaTbHBIX
0COOEHHOCTEN 00yJarOIIUXCS.



COAEPXAHME OBYYEHMUSA
10 KITACC

Pasznen 1. Hay4yHblii MeTOX MO3HAHMS IPUPO/BI.

®duszuka — pyHaaMeHTanbHas HaykKa o npupozae. HayuHslii MeTo/ MO3HAHMS U
METO/IBI UCCIEA0BaHUS (PU3NYECKUX SIBICHUM.

DKCIIepUMEHT W TEeOpHsl B Ipoliecce Mo3HaHus npupoiasl. HaOmroneHue u
AKCIIEPUMEHT B (hU3HKE.

CnocoObl  u3MepeHusi (U3NUECKUX BEJIMYMH (aHAJOTOBbIE U IU(pOBBIE
U3MEpUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKOBBIE CHCTEMBI).

[TorpemHocTn  w3MepeHud  (GU3MYECKUX  BEIWYWMH  (aOCOMIOTHAs W
OTHOCHUTEbHASA).

MonenvpoBanue (GU3HUECKUX SIBICHUM W MPOLIECCOB (MaTrepuaibHas TOYKa,
aOCOJIIOTHO TBEPIOE TEJI0, HJealibHAasl JKUJKOCTb, HJACaJbHBINM Ta3, TOYECUHBIN
3apan). ['mnore3a. @usnyeckuii 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTH. Dr3nueckas
TEOPHS.

Pone u mecto ¢uzuku B (pOpMUpOBaHUM COBPEMEHHOW HAYyYHOW KApTUHBI
MHUpa, B MPAKTUYECKON JAESATENbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul, npakmukym.

N3mepeHne cuiabl TOKa M HAOpsDKEHHsT B LEMU IOCTOSIHHOIO TOKa IPH
MIOMOIIIY aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HaKoMCTBO ¢ HHU@poBoi jaboparopueit no ¢usuke. [Ipumepsl n3mMepeHus
(GU3HUECKUX BEJIMYMH MTPU MOMOIIM KOMIIBIOTEPHBIX JaTYHUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannyeckoe ABUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHUKCHHS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3aja4 MEXaHHUKHU.

Pannyc-BekTop MarepuanbHOM TOYKH, €ro MPOEKIHH Ha OCH CHUCTEMBI
KOOpAHHAT. Tpaekropusi.

[lepemernienue, ckopocTh (CpefHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOpEHUE MaTepUaIbHOM TOYKHM, HUX MPOEKIMH HA OCH CUCTEMBbI KOOPIMHAT.
CroxxeHue nepeMeeHn U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MAaTepUaJIbHON TOYKU OT BPEMEHHU U UX
rpaduKu.

CBobOogHoe majeHue. YCKOpeHue CBOOOAHOTO MajeHus. J[BrkeHue Tena,
OpOILIEHHOIO MOJ YIIOM K TOPH30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU U
YCKOPEHUSI MaTepUAIbHON TOYKU OT BPEMEHH U UX TpaduKu.



KpuBonuueitnoe  nBuwkeHue. [IBHKEHHE  MaTepUalibHOM TOYKM 11O
OKPYXHOCTH. YIJIOBas M JIMHEWHas ckopocTh. llepuon m wactora oOpamieHus.
[lenTpocTpemuTesbHOE (HOPMaIbHOE), KacareabHOE (TaHT€HLUHUAIBHOE) U MOJHOE
YCKOPEHHUE MaTEPUAIIBHON TOUKH.

TexHuueckue yCTpPOMCTBA U TEXHOJIOTUYECKHUE TMPOILECCH: CHUIOMETD,
JIBIKCHHE CHApsAOB, ILEMHbIE, IIECTEpEHYAThIE U PEMEHHBIE IepeladH,
CKOpPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mognenb cucTeMbl OTCYETA, WILITIOCTPALMS KMHEMATUYECKUX XapaKTePUCTUK
JBUKECHUSL.

Cnioco0bl nccnen0BaHus IBUKEHUN.

Nnnroctpanus mpenesbHOro nepexoaa 1 3MepeHre MIrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUM C UCIIOIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IMPOCTPAHCTRBE.

HaGnmionenue nBwkeHus: Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPH30HTY U
TOPU30HTANBHO.

Hanpasnenue ckopocTu npu JBUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHue yIiIoBOl CKOPOCTH B PETYKTOPE.

CpaBHeHUe TyTel, TPACKTOPUM, CKOPOCTEH ABHMKEHUSI OTHOTO U TOTO XKe Tesa
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomul, npaKmuKym.

N3yueHne HEpaBHOMEPHOIO ABMIKEHUS C LIENbIO ONpEeIeHUs MTHOBEHHOU
CKOpPOCTH.

N3mepenune yckopeHus NpU MNPSIMOJIUHEWHOM PaBHOYCKOPEHHOM JBUKEHHUH
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHU NP PaABHOYCKOPEHHOM
JBU>KEHUH.

N3zmepenue YCKOPEHHS CBOOOTHOTO MaJICHUsA (pEeKOMEH1I0BaHO
UCIOJIb30BaHKE IU(PPOBOI 1ab0paTOpun).

WN3yyenune pABwKeHHs Tena, OpolleHHOro ropuszoHTaidbHO. [IpoBepka
TUTIOTE3bl O MPSAMOM MPONOPLUUOHAIBHOM 3aBUCUMOCTH MEXKIY JallbHOCTHIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3yueHne nBMXKEHUS Tela MO OKPYKHOCTH C IOCTOSSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Mepuoa 00palieHuss KOHUYECKOro MasTHUKA OT
ero nmapaMeTpoB.

Tema 2. /lunamuxa.



[IepBpii 3axkoH Hprotona. WuepnuanbHbeie cuctembl orcu€ra. [lpuHimn
otHocutenbHOCTH [anmunes. HemnepuuanbHble cucTeMbl OTCU€ra (OmpeneseHue,
IPUMEPHI).

Macca rena. Cuna. [IpunHnun cynepno3unuu Cuil.

Bropoii 3akon HeroTOHA [J1s1 MaTepraibHON TOUKHU.

Tperuit 3akoH HproTOHA [1711 MarepuaibHbIX TOUEK.

3aKOH BCEMHPHOTO TATOTCHUA. OKBHUBAJECHTHOCTh TIPABUTALMOHHOW U
VHEPTHOU MacCCBI.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOAHOTO TMAJ€HUSI OT BBICOTHI
HaJ, TIOBEPXHOCTHIO TIUIAHETHI U OT reorpaduyeckol IMUPOTHL. JIBUKeHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Keruiepa. [lepBas kocmMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxkymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUS CKOJIBKEHHUSI U CUJIa TPEHUS
nokosi. Kosddumment tpenus. Cuna CONpOTHBICHHS TPHU JBIKCHUHM Tela B
KUJKOCTHU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBHKECHHUS.

Hasnenue. ['mapocratnueckoe gapnenne. Cuna Apxumena.

TexHUYeCKne YCTpPOWCTBA M TEXHOJOTMYECKHUE MPOUECCHI: MOAIIUITHUKH,
JBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGmtonenue nBukeHus Tel B MHEPLUUAIBHBIX M HEMHEPIIUATIBHBIX CHUCTEMaX
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne naByX UWIMHAPOB WIM IIApOB PA3HOM MAacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBbHO HEMHEPUHUAIBHOM CUCTEMBI OTCUETA.

CpaBHEeHUE PaBHOJAECHUCTBYIOIIEH MPUIIOKEHHBIX K TEITY CHJI C MPOU3BEICHUEM
MaccChl TeJa Ha €ro yCKOPEHHE B MHEPLUUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO CHII, BO3HUKAIOUIMX B PE3YyJIbTaTE B3aUMOIECHUCTBUS TEIL.

H3mepenne Mace 1o B3auMOICHCTBHIO.

HesecomocTs.

Bec tena npu yCkOpeHHOM MOABEME U TAJCHUH.

[{eHTpOOEIKHBIE MEXaHU3MBI.

CpaBHeHUE CUIT TPEHUSI IOKOS, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomul, npaKmuKym.

N3mepenne paBHOIEHCTBYIOUIEH CHJI TIPU JIBMXKEHUM Opycka MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCHUMOCTH BpPEMEHH [BIDKEHUS Opycka IO
HaKJIOHHOM IIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MAaCCHI.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B IPYKUHE U
pe3rHOBOM o0paslie, OT Ux AedopMallvu.

N3ydenue NBMXKEHUS CUCTEMbI TE€JI, CBA3AHHBIX HUTHIO, IEPEKUHYTOU Yepe3
JErKuid OJOK.

N3mepenne xoddduimenta TpeHuss 1Mo BEIWYUHE YIIIOBOTO Koddduimenta
3apucumocTd F(N).

WccnenoBanne nBrkeHus Opycka MO HAKIOHHOM IJIOCKOCTH C MEPEMEHHBIM
K03 (PUIIUEHTOM TPEHUS.

N3ydenune nBuxeHHs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomtotHO TBEpHoe Teno. llocTymarenbHOoe W BpallaTENbHOE ABUKCHHUE
TBEPAOro Tena. MOMEHT CWIBI OTHOCUTEIBHO OCHU BpauieHus. llnedo cuibl.
CroxxeHue cui, NpWIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO Tea.

YcroitunBoe, HEYCTOHYNBOE, Oe3pa3IMIHOE PABHOBECHE.

TexHUYeCKHEe YCTPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHI: KPOHILUTEMH,
CTPOUTEIIbHBIN KPaH, pEeIIETYAThIE KOHCTPYKIIUU.

Jemoncmpayuu.

VYcoBus paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomul, npaKmuKym.

HUccnenoBanne yciaoBUil paBHOBECUSI TBEPAOrO Tela, HMMEIOMIETO OCh
BpAILCHHUS.

KoHcTpynpoBanve KpOHIITEWHOB U PACYET CUJT YIIPYTOCTH.

N3yueHne ycTOHYMBOCTH TBEPAOIO TEa, UMEIOIIETO JI0IIA b OMOPHI.

Tema 4. 3akonsl coxpanenus 6 MmexaHuxe.

NMnynbsc MarepraibHOM TOYKHM, CHCTEMBI MaTepUabHbIX TOUeK. LleHTp Mace
CHCTEMBI MAaTEpUANIBHBIX TOYEK. Teopema 0 IBUKEHUHU LEHTPa MaccC.

HNmmysibe cumbl M1 M13MEHEHUE UMITYJIbCa TeNa.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBM)KCHHE.

MomeHT ummynbca MarepuainbHOW TOYKM. IIpencraBiieHne O COXpaHEHHH
MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJSX.

PaGora cunpl Ha MaJioM M Ha KOHEYHOM IMepemenieHuu. [paduueckoe
npeJcTaBieHrue paboThl CUJIBI.

MOIIHOCTH CHUJIBL.

Kunetnueckass sHepruss MaTepHaJbHOM TOUYKH. Teopema 00 H3MEHEHUU
KUHETHUYECKOM SHEPTUH MAaTEPUAIIBHON TOUKH.



[loreHunanbHBlE M HENOTCHUMANbHbIE CWIBL. lloTeHUManbHAas JHEprus.
[ToTennmanbHas sHEpPrus ynpyro ne@opMupoBaHHOW NpykuHBL [loTeHnmanbHas
SHEpPrusl Tejaa B OJAHOPOJHOM TpaBUTALMOHHOM mnoJe. [loTeHunanbHas sHeprus
Teda B IPaBUTALMOHHOM I10JIE OHOPOJHOrO miapa (BHYTpH M BHE Iiapa). Bropas
KOCMHYECKasA CKOPOCTh. TpeThbsi KOCMUYECKasA CKOPOCTb.

CBs13b paOOTHI HEMOTEHIIMAIBHBIX CHJI C UBMEHEHHEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u HeEyIpyrue CTOIKHOBEHMUS.

VYpaBHenue bepHymnn WIS WICANbHOM KUAKOCTH KakK CJEACTBHE 3aKOHA
COXPaHEHHsI MEXAaHUYECKON YHEPTUH.

TexHUUeCKHEe yCTPOICTBA U TEXHOJOTHUYECKHE MPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, THPOCKOII, (PUTypHOE KaTaHHWE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXPaHEHUS] UMITYJIbCa.

PeaktuBHOE NBUXKEHUE.

N3mepenre MOITHOCTH CHJTBI.

M3MeHeHue 3Hepruu Tejla IPU COBEPIIIEHUH padOoTHhI.

B3anmHbIe npeBpamieHusi KMHETHYECKOM W NMOTEHUMAJIBbHOW JHEPTHM IpHU
JEUCTBUU Ha TEJIO CUJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue sHEPruu Mpu CBOOOIHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomul, npaKmuKym.

N3mepenne nMmmynsca Teaa 1o TOpMO3HOMY ITYTH.

W3mepenue cusbl TSITU, CKOPOCTH MOJEIH HIEKTPOMOOUIISE U MOUTHOCTH CHUJTBI
TATH.

CpaBHEHNE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJIbCOM CHUJIBIL.

HccnenoBanne COXpaHEHUS! UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECHCTBHM.

N3mepenne KHHETHYECKOW SHEPTUU Tea 10 TOPMO3HOMY IYTH.

CpaBHeHHE M3MEHEHHs MOTEHIMAIBHON 3HEPTUU MIPYKHUHBI C pabOTON CHJIBI
TPEHUs.

Omnpenenenue pabOThl CUIIBI TPEHUS TPHU JIBXKEHUU Tela MO HAKIOHHOM
IIJIOCKOCTH.

Pasnen 3. MoJiekyasipHast (pusuka ¥ TepMOAUHAMHUKA.

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYUECKOU MeopUU.

OcHOBHBIE TIOJIOKEHUSA MOJEKyIsipHO-KuHeTHueckoi Teopuun (MKT), ux
onbITHOE o6ocHOBaHue. [luddysus. bBpoyHoBcKkoe nBMkeHUE. XapaKkTep JBUKCHUS
Y B3aMMOJICUCTBUS 4YacCTUIl BellecTBa. Monenn CTPOEHHs Ta30B, KUIAKOCTEH WU
TBEPABIX T€J U OOBSICHEHUE CBOWMCTB BELIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3mepsl Mosekyl (atoMoB). KonnuecTBo BemectBa. [loctostHHas ABorajipo.



TeroBoe paBHOBecue. Temmeparypa u crnocoObl e€ usmepenus. lllkana
temmneparyp Llenbcusi.

Moznenp uaeanbHOTO rasa B MOJIEKYJISIPHO-KMHETHUYECKOW TEOPUU: YaCTHULIbI
rasza JIBU>KYTCSl XaOTUYECKHU U HE B3aUMOAEUCTBYIOT IPYT C APYIOM.

l'azoBbie 3akoHBl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomtoTHAS
Temrieparypa (mkana temmneparyp KeneBuna). 3akon Jlanerona. M3omporeccs B
ujealbHOM Ta3e C T[IOCTOSIHHbIM KOJIMYECTBOM BemlecTBa. ['paduyeckoe
IpEeICTaBIEHNE U30ITPOLIECCOB: U30TEpPMa, 30X0pa, n300apa.

CBsi3p  MEXIy [JIaBI€HUEM W  CpPEIHEH  KUHETUYECKOM  SHeprueu
MOCTYNaTENbHOTO TEIJIOBOTO JBHKEHHSI MOJIEKYJ HEalIbHOro ra3a (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKOM TEOPUH UJI€aTTbHOTO Tasa).

CBs13b aOCOMIOTHOM TeMIieparypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CpEAHE
KMHETUYECKON DHEPTUEN NOCTYNATEIBHOTO TETIOBOTO IBHKEHUS €€ YaCTHLL.

TexHu4yeckrne yCTpOWCTBA M TEXHOJOTHYECKUE IPOLECCH: TEPMOMETP,
O6apomeTp, Moy4eHre HAHOMATEePUaJIOB.

Jemoncmpayuu.

Monenu NBUKEHHS 4aCTHUL BEILIECTBA.

Monens OpOoyHOBCKOTO JBHKCHUSI.

Buneoponuk ¢ 3anuchio peabHOr0 OPOYHOBCKOTO JBHKEHUSI.

Juddy3us xKuaKocTew.

Mogpens onbita TepHa.

[IputsxeHne MOJIEKYII.

Mopenu KpUCTaIINYECKUX PEIIETOK.

Habnronenue u rccnenoBaHue U30MpPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomul, npaKmuKym.

HccnenoBanne mpolecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECHUS MPH
TEIII000MEHE MEXTY TOPSIYEi U XOJIOAHON BOIOM.

N3yyeHne uU30TEpMUYECKOTO Mpouecca (PEKOMEHIO0BAHO HCIIOIb30BAHUE
1 dpoBoit TabopaTopun).

N3yueHne n30X0pHOro mnpouecca.

N3ydenune n3o0apHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennosvie mautunol.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMUYECKON cUCTEMBI. BHEllIHME U BHyTpeHHUE napaMeTpbl. [lapameTprl
TEPMOANHAMUYECKON CUCTEMBI KaK CPEHUE 3HAYCHUS BEJIIMYNH, OITUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamuku. (CamMONpOU3BOJIbHAS — PEJIAKCALIUS
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIIOBOMY PaBHOBECHIO.



Mognens wnaeanpHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YypaBHEHMIL:
ypaBHeHHe MenpaeneeBa—KianelipoHa M BbIpAXEHUE [JIs BHYTPEHHEH SHEPTUU.
VYcnoBuss NPUMEHUMOCTH 3TOM MOJIENN: HU3KAsi KOHLEHTPALUS YaCTHUL, BBICOKHE
TEMIIEpATypbl. BeIpakeHue U1l BHYTPEHHEN SHEPIUU OJHOATOMHOTO HIECAJIBHOIO
rasa.

KBa3zucrarnyeckue u HeCTaTH4ECKHUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoaUHaMKKe. Boruucienue paboThl o rpaduky
rporecca Ha p V-guarpamme.

Temonepenaua  Kak ~ crmoco0  WM3MEHEHHMS]  BHYTPEHHEH  SHEpIuH
TEPMOJIMHAMUYECKONH  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekuus,
TEITIONPOBOHOCTb, U3TyUYCHHE.

KomnuectBo Temnorel.  TermnmoéMkocTe Tena. VYaenbHas UM MOJSpHas
TEINIOEMKOCTH BEIIECTBA. YpaBHeHME Maliepa. VYaenbHas Temiora CropaHus
ToruBa. Pacu€r kommuecTBa TemnoThl npu Temonepenade. I[lonstue 00
aauabaTHOM Ipoliecce.

[IepBblii 3aKOH TepMOAMHAMUKHU. BHYTpeHHsIs sHEprHs. KonnyecTBO TEIOTHI
U paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEH HHEpruu TEepMOIMHAMHYECKOU
CHUCTEMBI.

Bropoii 3akoH TEpMOAMHAMUKM Uil PABHOBECHBIX IPOLIECCOB: YEpE3
3aJIJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI MPOXOJUT
eIMHCTBeHHas ajnadarta. AOCOIOTHAs TeMIiepaTypa.

Bropoii 3akOH TEPMOAMHAMMKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TEpeaTh TEIJIOTY OT 0oJjiee XOJIOIHOTO Tela K 0ojiee HarpeToMy 0e3
xomriencaruu (Kmaysuyc). HeobpatuMocTs IpUPOIHBIX MPOIIECCOB.

[Tpuntunel nectus TermioBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenue KIIJI. [{ukn Kapho.

DKOJIOTUYECKHE aCTEKThl MCIIOIB30BAaHUS TEIUIOBBIX ABUTraresieil. TeroBoe
3arpsA3HEHHUE OKPYKAIOLIEH CPEbI.

TexHudyeckne yCTpOHCTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOJIOAWIBHUK,
KOHJIULIMOHEP, AW3EIbHBIM M KapOIOpaTOpHBIM JBUraTeNn, NapoBas TypOuWHa,
MOJIyYEHNE CBEPXHU3KHUX TEMIEPATYP, YTHIM3AUUs «TEIUIOBBIX» OTXOAOB C
UCIOJIb30BAHMEM TEIJIOBOIO HAcoca, yTHIH3alusl OMOOpraHu4eCcKoro TOIIUBa JIs
BBIPA0OTKU «TETIOBOW» U AIEKTPOIHEPIHUH.

Jemoncmpayuu.

N3menenue temneparypsl npu aaguadaruyeckoM paclIupeHHH.

Bo3znymHoe oruuso.

CpaBHEHHE yIEIbHBIX TEIUIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEN YHEPTHH.

Uccnenosanue aguabarHoro mpoiecca.



KoMmbrorepHbie MOIENIN TEIIIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomul, npaKmuKym.

N3mepeHue ynenpbHOU TENI0EMKOCTH.

HccnenoBanne nporecca OCTIBaHUS BELIECTBA.

HccnenoBanne aqnadbaTHOro mporecca.

N3yueHne B3aUMOCBSI3M JHEPTUM MEXKMOJIEKYJISPHOTO B3aWMOACHCTBUS H
TeMIEpaTypbl KUTICHUS KUIKOCTEN.

Tema 3. Azpecamnuvie cocmoanusa eeujecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHHeHcanusa. lcnapeHue W KUIEHHE. YAelbHas
TEIJI0Ta Mapooopa3zoBaHusl.

HacelllleHHBIE MW HEHACHIIEHHbIE Napbl. KadecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH W JIaBJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhI, UX HE3aBUCUMOCTD
0T 00BbEMAa HACHIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEpaTyphbl KUIIEHUS OT JaBJICHUS
B JKHJIKOCTH.

Braxxnocts Bo3ayxa. AGCONMIOTHAS U OTHOCHUTEINIbHAS BIIAYKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Teaa. AHU30TPONHS CBONUCTB
KpuctaiuioB. llnaBnenume W KpucTayum3anus. YAelbHas TEIJIOTA IUIABJICHMUS.
Cybnmumarusi.

Jepopmanmm TBEpHOTO Tema. Pactshkenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TernoBoe pacuIMpeHne KUAKOCTEH W TBEPHABIX Tel, 00bEMHOE M JIMHEHHOE
pacuipenrue. AHTapMOHU3M TEIJIOBBIX KOJIeOaHUM YacTHI] BEIECTBA KaK MPUYUHA
TEIJIOBOTO PacCIIMPEeHUs TeN (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Pa3zoBbIX MEpPEXoaax.

VYpaBHeHuUe TEMI0BOro OanaHca.

[ToBepxHocTHOe HaTskeHUE. KorDPuimeHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusie siBnenus. /laBienue noj MCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyita Jlannaca.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL:  KUJKHUE
KpUCTAJUIbI, COBPEMEHHBIE MaTEpPUAJIbI.

Jemoncmpayuu.

TeruioBoe pacmumpeHue.

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenune. Kunenne npyu noHM>KEHHOM JIaBJICHHUH.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSIKEHUS.

OnbITHI ¢ MBUIBHBIMU TUIEHKAMM.

CwmauuBanue.

KanunnspHele sBIeHUS .

Moeny HEHbIOTOHOBCKOM KUAKOCTH.



Crioco0Ob1 U3MEpEeHHUsI BIIAKHOCTH.

HccnenoBanne HarpeBaHus M IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunbl nedopmanuii.

Habmntonenue manbix anedopmarninii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomut, RPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHHUS] )KUAKOCTEM.

N3mepenune yaenbHOM TEMI0ThI TUIABJICHUS JIbJIA.

N3yueHne CBOMCTB HACHIIIIEHHBIX TTAPOB.

N3mepenne aOCOMOTHOM BIAKHOCTH BO3AyXa M OIIEHKa Macchl MapoB B
IIOMEILEHUH.

N3mepenne kordduiienTa moBepXHOCTHOTO HATSHKCHHUSL.

N3mepenne moayns FOHra.

Uccnenoanne 3aBUcHUMOCTH  AedOpMallMd  PE3WHOBOTO  0o0pas3ma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DieKkTpoanHAMHUKA.

Tema 1. dnekmpuueckoe nove.

DJNeKTpr3anus Tell W €€ NPOSIBICHMS. JJEKTpUYeckuid 3apsna. JlBa Buaa
ANEKTpUYECKuX 3apsiaoB. [IpOBOAHMKM, JUANEKTPUKHM UM TOJYIPOBOJHHUKHU.
DNEeMEHTapHbIM JIIEKTPUYECKUN 3apsii. 3aKOH COXPAHEHHUs BJIEKTPUYECKOrO
3apsaa.

BzaumoperictBue 3apsnoB. Toueunsie 3apsanl. 3akoH Kymnona.

Onekrpudeckoe noje. Ero eicTBre Ha IIEKTPUYECKHUE 3aPSAbI.

Hanpsoxk€unocts  snekrtpudeckoro  moms.  [IpoOubiit  3apsn.  Jlunum
HaNPsHDKEHHOCTH AJIEKTPUYECKOro NoJist. OQHOPOIHOE 3IEKTPUUYECKOE MOJIE.

[ToTeHUMAIBHOCTh ANEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHuuanbHas HSHEpPrust 3apsijia B DIIEKTPOCTATUYECKOM IIOJIE.
[Totenman snexkrpoctarnueckoro noiys. CBa3b HAOPsHKEHHOCTH MOJIS M PA3HOCTU
NOTEHIMAJIOB JUISl DJIEKTPOCTATUYECKOTO ToJig (KaK OJHOPOJHOTO, TaK u
HEOIHOPOJIHOTO).

[IpyHIMT CynepnO3UIUHU ANEKTPUUECKUX TOJIEH.

[Tone Ttoueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdepol. [lome
pPaBHOMEPHO 3apsKEHHOro mo o0béMy mapa. Ilosme paBHOMEpHO 3apsKEHHOM
OeCKOHEUHOW TMIOCKOCTH. KapTuHbI IMHMIA HaNpsSOHKEHHOCTH JTHX TIOJNEH W
SKBUIIOTEHUIUAJIBHBIX TOBEPXHOCTEN.

[IpoBOIHMKH B 3JIEKTPOCTATHYECKOM IOJIE. YCIOBHE PABHOBECHS 3aPsJIOB.

JusneKkTpuku B AIIEKTPOCTATUYECKOM noJe. Jvanexrpuyeckas
IIPOHUIIAEMOCTb BEILIECTBA.

Konznencarop. DneKTpoEMKOCTh KOHJEHCATOpa. JNEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCAaTOopa.



[TapannensHoe coenrHeHUE KOHAEHCATOpoB. [locnenoBarensHoe coequHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOTO KOHAEHCATOpa.

JIBrKkeHMe 3apsHKEHHON YaCTULBI B OTHOPOIHOM IEKTPUYECKOM TIOJIE.

TexHHYeCKne YCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: JIIEKTPOCKOIL,
ANIEKTPOMETP, DIEKTPOCTATUYECKasl 3alllMTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB,
KOHJIeHCaTOphl, TeHeparop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO ¥ IPUHLUII JEUCTBUS JEKTPOMETPA.

DNEKTPUUECKOE T0JIE 3aPSKEHHBIX APUKOB.

DIEKTPUYECKOE MOJIE ABYX 3apsKECHHBIX IJIACTHH.

Monens anekTpocrarnueckoro reaeparopa (Ban ne ['paada).

[IpOBONHMKH B 3JIEKTPUYECKOM I10JIE.

DnekTpocTaTuyecKas 3aluTa.

YCTpOKCTBO U AEUCTBUE KOHJIEHCATOPa NOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEKLy HUMH U TUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus dIEKTPUYECKOTO IO 3apsKEHHOTO KOHIEH CaTopa.

3apsliKa U pa3psaaKa KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopuvie padbomul, npaKmuKym.

OueHka cui B3auMOJIEHCTBUA 3aPSKEHHBIX TEJL.

HaGmronenue npeBpanieHus: S3HEPruu 3apssKEHHOTO KOHAEHCATOpa B SHEPTHUIO
U3JIyYEHUs] CBETOAUO/A.

N3ydenune npoTrekaHus TOKa B LEINH, COASPKAILECH KOHAEHCATOP.

Pacnpenenenune Pa3HOCTH NOTEHI[MAJIOB (HampsiKeHUs) npu
MIOCJIEA0BATEIBHOM COEIMHEHUH KOHIEHCATOPOB.

HccnenoBanne paspsiaa KOHIEHCATOPA YEPE3 PEUCTOP.

Tema 2. Ilocmoannulil I1eKmpudecKuil mox.

Cuina toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CylIeCTBOBAaHUS IMOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. MICTOYHMKH
toka. Hanpsxenue U u 3/IC &.

3akon Oma JJ1s yyacTKa Lenu.

DNEKTPUUYECKOE COMPOTUBICHUE. 3ABUCUMOCTD CONPOTUBIICHHS] OAHOPOIHOTO
IPOBOJHUKA OT €ro JJIMHBI W IUIOMAAU IONEPEYHOrO0 CEUYECHUsS. YIEIbHOE
CONIPOTHBIICHHE BEUIECTBA.

[TocnenoBarenbHOE, MapaIENbHOE, CMEIMIAHHOE COEAVMHEHUE ITPOBOIHUKOB.
Pacuér pa3BeTBn€HHBIX AnekTpuueckux ueneil. [Ipasuna Kupxroda.

PaGota snexrpuueckoro Toka. 3akoH J>xoyns—JIenia.



MOIHOCTh 3IEKTPUYECKOrOo TOKa. TemioBas MOIIHOCTh, BbIAENseMas Ha
pe3ucrope.

OJIC u BHyTpEeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa JJ1s1 MOJTHOM
(3aMKHYTOM) AJIEKTpUYECKOM 1lenu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonzneHcarop B 1ienu mOCTOSIHHOTO TOKA.

TexHuyeckue yCTpPOHCTBA M TEXHOJIOTMYECKHE MPOLECCHl: aMIepMeTp,
BOJIETMETP, PEOCTAT, CYETYUK AIIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepenune cuiibl TOKa U HaPsIKEHUSL.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HANpsDKEHUS ISl pPE3UCTOpa,
JamIbl HAKAJIMBAHUS U CBETOAMOAA.

3aBUCUMOCTh COINPOTUBJICHUS WIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI,
IJIOIIA I MTONEPEYHOr0 CEUCHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBIIEHUS MPU IMOCTOSHHOM
HaIPSKEHUU.

[Ipssimoe n3zmepenne J/IC. KopoTkoe 3aMbIkaHHE radbBaHUYECKOTO IEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

Crioco6n1 coenrHeHUsT ICTOYHUKOB Toka, JJ[C GaTtapeii.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXIY MOJI0CAMU UCTOUHHKA TOKA OT
CHJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopusvie padomul, npakmukym.

HccnenoBanne CMEIIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenune yaeapHoro COnpoTUBICHUS! TPOBOITHUKOB.

UccnenoBanne 3aBUCUMOCTM CWJIbI TOKA OT HAalpsOKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npesena u3MEepeHus: aMrnepMerpa (BOIbTMETPa).

N3mepenune IJIC 1 BHYTPEHHETO CONPOTUBIICHHS] ICTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd JDJ[C rajibBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU
IIPU KOPOTKOM 3aMBIKAHUH.

HccnenoBanre pasHOCTH MOTEHIIMATIOB MEXy TOJIOCAMH UCTOYHHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

UccnenoBanre 3aBUCUMOCTH TOJI€3HONM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku ¢ paztuunvlx cpeoax.

DOnekTpuyeckas MPOBOAUMOCTb  PA3NMYHBIX  BEUIECTB.  JIEKTPOHHAas
MPOBOJIUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTH COINPOTUBIEHUS METAIIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTb.

DIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYyYKOB.



[TonynpoBoaHUKH. CobcTBeHHas u IIPUMECHAs  MNPOBOJUMOCTH
noJynpoBOoAHUKOB. CBolicTBa p—n-niepexoa. [1oaynpoBoHUKOBbIE PUOOPHI.

DJIEKTPUUYECKUI TOK B DJIEKTPOJIUTAX. JIEKTPOJUTHYECKAsT AUCCOLMAIKS.
Dnexrponus. 3akoHbl Dapanes 11 ANEKTPOIU3a.

DNeKTpuUeckuii TOK B Ta3zaX. CamMOCTOSTENbHBII U HECaMOCTOATEIbHBIN
paspsia. PaznuuHble TUIIBI caMOCTOSATENBHOTO pa3psaaa. Momuus. [lnazma.

TexHu4yeckrue yCTpOWCTBa U MPAKTUYECKOE IPUMEHEHME: Tra3opa3psiiHbIC
JIAMIIbI, DJICKTPOHHO-Ty4eBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: AHO/I,
TpaH3UCTOP, GOTOAUO/, CBETOANO/, TATbBAaHUKA, PAQUHUPOBAHNE ME/TH, BHITIIABKA
AJTIOMHUHUS, DIIEKTPOHHAS! MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTD CONPOTHUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 37EKTPOJIUTOB.

3akoHbl 3nekTposnza Papajes.

HckpoBoii pa3psi v MPpOBOAUMOCTb BO3yXa.

CpaBHeHHE MPOBOAMMOCTH METAIUIOB U MOITYIIPOBOAHUKOB.

OIHOCTOPOHHSISI MPOBOAUMOCTD JHUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, nPAKMUKYM.

Hab6mronenue snekrpoiusa.

N3mepenue 3apsiga OqHOBAJIEHTHOTO HOHA.

HUccnenoBanue  3aBUCMMOCTH  COINPOTUBICHUA  TEPMOpPE3UCTOpa  OT
TEMIEPaTYPBI.

CusiTHEe BOIBT-aMIIEPHOMN XapaKTEPUCTUKU TUO/A.

Du3nyecKuil MPAKTUKYM.

Cnoco6b1 u3mMepeHus: GU3NUECKUX BEIUYHMH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U 1U(POBBIX U3MEPUTEIBbHBIX MPUOOPOB U KOMITHIOTEPHBIX JTaTYMKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCHUTEJIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3UUYECKUX BEIUYHH.
OueHka rpaHul] NOTPEUIHOCTEH.

[IpoBenenne  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BEJIIMYUH, MPOBEpPKa MPEIIOKEHHBIX TUIoTe3 (BbIOOp u3 padoT,
ONMCAHHBIX B  TEMAaTUYECKHX  pa3fenax «YUYEHUYECKUMH  SKCIEPHUMEHT,
1abopaTopHbIe PA0OTHI, TPAKTUKYM ).

MexnpeameTrHbie CBA3H.

N3yuenne «kypca ¢Qusuku yrniyonéaHoro ypoBHs B 10 kiacce
OCYUIIECTBIISIETCSI C YUETOM COJICPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH
MaTeMaTUKH, OMOJIOTUM, XUMHH, TeOTpapuu U TEXHOJIOTHUH.

Mesicnpeomemnule noHamus, C6A3AHHbIE C U3YUEHUEM MEMOO08 HAYUHO20
nO3HAHUA: SIBJICHUE, HAy4yHBIM (akT, rumnoresa, Quanyeckas BEIMYMHA, 3aKOH,



Teopusi, HaONIOACHHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHUH, N3MEPUTENIbHBIE TPUOOPHI, IHU(POBast 1abopaTropusl.

Mamemamuxka: peuieHrue cucTeMbl YypaBHeHMH. JIuHeilHas QyHKOus,
napabona, runepbona, ux rpauku u cBoiicTBa. Tpuronomerpuyeckue QyHKIUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopbl ¥ UX NPOEKLMU Ha OCU KOOPJUHAT, CII0)KEHHUE BEKTOPOB.

Bbuonozusn: mMexannueckoe JBUKEHUE B )XKUBOU mpupoje, nuddysus, ocMmoc,
TEMJI000MEH >KMBBIX OpPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPYXKAlOLIEH Cpesbl,
yTUIu3alus OHOOPraHMYECKOrO TOIUIMBA JJsi  BBIPAaOOTKH  «TEIUIOBOI» |
AIIEKTPOAHEPIUH, IOBEPXHOCTHOE HATSHKEHHUE M KaMJUIAPHBIE SIBICHUS B IIPUPOJIE,
AIIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumun: NUCKPETHOE CTPOCHHME BEUIECTBA, CTPOEHHUE aTOMOB U MOJEKYI,
MOJIb BEUIECTBA, MOJSpHas Macca, IOJIy4YeHUE HaHOMAaTepHalloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJI, KUIAKOCTEH U Ia3oB, KUJIKHE KPUCTAJIbI, JIEKTPHUUECKUE
CBOMCTBA METAJJIOB, MEKTPOIUTUYECKAs TUCCOLMALNS, TallbBAaHUKA, dJIEKTPOHHAS
MHUKPOCKOIUS.

TI'eozpaghus: BnaxxHOCTh BO3TyXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHHE NBIKEHUI C UCIOIH30BAaHHEM MEXaHU3MOB,
y4€T CyXOr0 M IKHJAKOIO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLHMH
(KpOHIUTENH, peméryarble KOHCTPYKLMHU), HCIOJIb30BaHUE 3aKOHOB COXpPaHEHHS
MEXaHMKH B TEXHHKE (THPOCKOI, BOIOMET W JIpYrue), JIBUraTellb BHYTPEHHETO
Cropasusi, napoBasi TypOHHA, OBITOBON XOJOJMUIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
NIOJIyY€HHsSI COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE€ HAHOMAaTepHaJIOB, H
HAaHOTEXHOJIOTUH, 3JEKTPOCTaTUYecKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsiHble JIaMIIbl, IOJYTPOBOAHUKOBBIE TPUOOPHI, ralbBaHHKA.

11 KUIACC

Pa3zgea 4. DuekTpoanHaMuKa.

Tema 4. Mazcnummnoe none.

B3auMopenicTBue NOCTOSHHBIX MArHUTOB W IMPOBOJHHUKOB C  TOKOM.
MaruutHoe mnone. Bekrtop MarHuTHOM wuWHAYKUuMH. [IpuHOuMn cynepnozuuuu
MAarHUTHBIX NOJIEN. JIMNHUA MarHUTHOW UHIYKIIHAH.

MarnutHoe 1oJjie TPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Ipcrena.

Cuiia Amnepa, €€ HanpaBI€HUE U MOIYJIb.

Cuia JlopeHua, e€ HanpaBlIeHUE U MOAYJIb. [[BH>KEHUE 3apsyKEHHOW YaCTHILIbI
B OJTHOPOJIHOM MarHuTHOM nosie. PaGora cumsl Jlopenua.

MaruautHOe nosne B Beuectse. DeppoMarHeTuku, napa- u JuaMarHeTUKU.



Texnuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKUC IIPOLCCCHI: IMPUMCHCHUC

ITOCTOSIHHBIX MarHHUTOB, AJIEKTPOMArHUTOB, TEeCTEP-MYJIBTUMETD,
ANEKTpOJIBUTATENb SIKOOU, YCKOPUTEIH 3JIEMEHTapPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  n1uHMA  MHAYKIUM  MarHUTHOTO  MOJS  [OJOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHuil MAarHUTHOM MHIYKIMHU MOJIA JJIMHHOTO MPSMOTO ITPOBOJAHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO TPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmonericTBue AByX MPOBOIHHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AIEKTPOJIUTA.

Habmntonenue aBrkeHMsI MydkKa 3JIEKTPOHOB B MAarHUTHOM TI0JIE.

[TpuHumn JNEUCTBUS AIEKTPOU3IMEPUTEIIBHOTO npudopa
MAarHUTOSJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomut, PAKMUKYM.

HccnenoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMUCTB (heppOMarHETHKOB.

HccnenoBanne neicTBUs MOCTOSIHHOTO MAarHUTa Ha PaMKY C TOKOM.

N3mepenue cunbl Amrepa.

N3yueHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OnpenernieHne MAarHUTHOM UHAYKIIMU HA OCHOBE M3MEPEHUS CUJIbI AMIIepa.

Tema 5. InexmpomazHumnan uHOYKUuUsL.

SIBneHne DIIEKTPOMAarHUTHOW MHAyKIMHM. [lOTOK Bekropa MAarHMTHOU
uaaykiuu. OJIC WMHAyKIuMM. 3aKOH JJIEKTPOMarHUTHOM wWHAYKIuu dDapajes.
Buxpeoe anekrpuueckoe none. Toku Dyxo.

OJIC MHAYKUMM B MOPOBOJHMKE, JIBUAKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[IpaBuno Jlenua.

NupyktuBHOCTh. Karymika WHIYKTUBHOCTM B LENH IOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. C caMOMHIAYKIUU.

DHEPrusi MArHUTHOTO TOJIS KaTYIIKHA C TOKOM.

DIIEKTPOMArHuTHOE TOJIE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: WHAYKIHOHHAS
1e4b, COJICHOU, 3alIUTA OT ANEKTPU3ALUHU TEN MPU IBUKEHUU B MAarHUTHOM I10JIE
3emiu.

Jemoncmpayuu.

HaOntonenue siBneHus 31€KTPOMAarHUTHOM MHTYKIIUH.

UccnenoBanne 3aBucumoct IJIC UHAYKIMHU OT CKOPOCTH HW3MEHEHHUS
MarHMTHOIO MOTOKA.



[Ipasuo Jlenua.

[Tanenune marauTa B alFlOMUHUEBOM (MEIHOMN) TpyOe.

SBneHre caMOMHAYKIUH.

Hccnenosanne 3aBucumoctu J/]C caMOMHAYKIMHA OT CKOPOCTH M3MEHEHHS
CHUJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomul, npaKmuKym.

HccnenoBanue siBieHUS AIEKTPOMArHUTHON UHYKIIUH.

OrnpeneneHue HHIYKIMY BUXPEBOTO MArHUTHOTO TTOJISL.

UccnenoBanue siBIeHUS CAMOUHAYKIUU.

COopka MoJeH 3JEKTPOMAarHUTHOTO TEHEPATOPA.

Pa3nea 5. Kosredoanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOJIEOAHUS.

INapmonnueckue konebanusa. KnHemaTtndyeckoe M JUHAMUYECKOE OTMHCAHUE.
DHEpPreTUYecKoe ONMUCAHUE (3aKOH COXPAHEHUs MEXaHWYECKOW sHeprum). BriBon
JUHAMUYECKOTO ONMUCAHUS TapMOHUYECKHUX KOJIEOAHUN M3 MX SHEPreTUYECKOTro U
KMHEMaTUYECKOTO OTTMCAHUSI.

Ammntyna u (aza konebanmii. CBSI3b aMIUTUTYIbl KOJCOAHUN HCXOTHOU
BEJIMYHMHBI C aMIUTUTY/IaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHSI.

Ilepuon um wyacrora koneOanuid. Ileprom MayibIX CBOOOJHBIX KOJeOAHUMN
MateMaTudeckoro MasTHuka. Ilepuon cBOOOAHBIX KojJeOaHUW MPYKUHHOTO
MasTHUKA.

[TonsiTre o 3atyxaromux kKoinebanusx. BoinyxxaeHnsie konebanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KpPUBOM.
ABTOKOJIEOaHMS.

TexHUYeCcKrne yCTpOWCTBA M TEXHOJOTMYECKHUE MPOIECCHl: METPOHOM, YaCHI,
Ka4eJi, My3bIKaJbHbIE HHCTPYMEHTHI, celicMorpad.

JHemoncmpayuu.

3anuch KoebaTeTbHOTO TBUKEHUS.

HaGnronenue He3aBUCMMOCTH TMEepUoJa MajbIX KojieOaHUM Ipy3a Ha HUTH OT
AMILTATY/IBI.

HccnenoBanue 3aTyxarolmux KojeOaHUN U 3aBUCMMOCTHU NEpHoa CBOOOIHBIX
KOJICOaHMI OT COMPOTHBIICHHUSI.

UccnenoBanne konmebaHui Tpy3a HAa MACCHUBHOM TPY)XHHE C IEJbIO
dbopMupoBaHus MPEACTaBICHUN 00 UcaTbHON MOJICNIN NMPYKMHHOTO MasiTHUKA.

3aKOH COXpAaHEHUS SHEPTUU NP KoJIeOaHUSIX Ipy3a Ha PYKHUHE.

HccnenoBanue BBIHYKICHHBIX KOJIEOaHU.

Hab6mronenue pezonaHnca.

Yuenuueckuit sxcnepumenm, nabopamopusvie padbomul, npaKmuKym.



N3mepenne mnepuoaa CBOOOAHBIX KOJEOAHMNW HUTSHOTO M TMPYKUHHOTO
MasTHUKOB.

W3yueHue 3akOHOB IBUKEHUS TeJa B X0JI€ KOJIeOaHU Ha yIpyroM NojBece.

N3yueHne nBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPY>KUHHOM MasiTHUKE.

NccnenoBanue yObIBaHUS aMIUTATYbI 3aTyXalOIMUX KOJICOaHM.

WccnenoBanne BbIHYXIEHHBIX KOJIEOaHUI.

Tema 2. InexmpomazHummuosle Konedanus.

Konebarenbupiii koHTYp. CBOOOIHBIE 3IIEKTPOMATHUTHBIC KOJI€OAHUSI B
uaeanbHOM KosebarenpbHOM KoHType. Dopmyna Tomcona. CBsi3b aMILUTUTYIbI
3apsia KOHJIEHCATOpa ¢ aMIUTUTYION CHJIbI TOKa B KOJeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEeHUs SHEPTUU B UAeaIbHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxaronme 3IEKTPOMATHUTHBIE KoJIeOaHus. BrinyxneHHbie
AIIEKTPOMATrHUTHBIE KOJICOaHUSI.

IlepemenHbIi1 TOK. MOIIHOCTP MEPEMEHHOTO TOKA. AMIUIMTYIHOE H
NEUCTBYIOIIEE 3HAYEHHE CHJIbl TOKA W HANpsDKEHUs] TMPU Pa3IMuyHON  (popme
3aBUCUMOCTH NIEPEMEHHOTO TOKa OT BPEMEHHU.

CunyconanbHbli NEPEMEHHBIM TOK. PE3MCTOp, KOHIEHCATOp M KaTryllKa
MHAYKTUBHOCTH B LI€NU CHHYCOMJAJIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB.
Pe3onaHc HanpsixeHUN.

WNneanvubiii  Tpancopmarop. IlpousBoacTtBo, mnepenaya U MOTpeOeHHE
ANEKTPUYECKON IHEPTUH.

OKOJIOTUYECKUE PUCKH MpU NPOU3BOACTBE 3JeKTpo3Hepruu. Kynbrypa
VCIIOJIB30BAHMS 3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU.

TexHUYeCcKHe yCTpPOMCTBA M TEXHOJOTHMYECKHUE IMPOLECCHI: JIEKTPUUECKUIM
3BOHOK, F€HEPATOp MEPEMEHHOTO TOKA, JIMHUM AJIEKTpOoIepeaay.

Jemoncmpayuu.

CBOOOIHBIE STIEKTPOMATHUTHBIE KOJICOaHMS.

3aBUCUMOCTD YaCTOThI CBOOOHBIX KOJICOAHUIN OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMarHUTHBIX KOJIEOaHUM.

I'eneparop He3aTyXarIIMX ATEKTPOMArHUTHBIX KOJIEOaHUM.

Mogenb 31€KTpOMarHuTHOTO FeHeparopa.

BriHyX1eHHbIE CUHYCOUIaIbHBIE KOJIEOAHUS.

Pe3uctop, karymika WHAYKTUBHOCTH M KOHJEHCATOp B LENU MEPEMEHHOTO
TOKA.

Pe3oHanc mnpu 1OCIEIOBAaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKH
VMHyKTUBHOCTHU U KOHAEHCATOpA.

YCTpOoMCTBO M IPUHITUIT JISHCTBUS TpaHCcpopMaropa.



Mozenb TUHUAN IEKTPONEpEAAUN.

Yuenuueckuit sxcnepumenm, nadopamopusvie padomul, npaKmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne MEepeMEHHOIO TOKa 4Yepe3 MOCIEI0BAaTENIbHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYILIKy U PE3UCTOP.

HaGmonenue aekTpoMarHuTHOTO pe3oHaHca.

NccnenoBanne paboThl HCTOYHUKOB CBETA B LIETH MIEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 371eKmMpOMAZHUNHbLE 60JIHD.

MexaHuueckue BOJHBI, YCJIOBHS HUX pacnpocTtpaHeHus. llomepeunbie u
POJOJIbHBIE BOJHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUs U JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaKE€HHUE, IMpejoMiieHue, UHTepdepeHIus H
nudpaxius.

3Byk. CkopocTh 3ByKa. | poMKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsA3HEHUE OKPYKAOLIEH CPE/IbI.

DNEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUSI M3YyYEHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTanns BEKTOPOB B AIIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPaXXEHHE,  MPEJIOMIICHHE,
noJisIpu3anusi, tHTepdepeHIrs 1 TudpaKiius.

[IIxkana >MeKTpOMAarHUTHBIX BOJH. [IpuMeHEeHNE >MEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUUIIBI paguoCBs3U U TeneBuieHus. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEN CPEJIbl.

TexHuueckne yCTpOICTBA M MNPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, paiap, paauonpuéMHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-neus,
yABTPa3ByKOBasl IMarHOCTUKA B TEXHUKE U MEJIUILIMHE.

Jemoncmpayuu.

OO6paszoBaHue U pacIpOCTPAHEHHE MOMEPEUHBIX U MTPOJOJIBHBIX BOJH.

Konebmromieecs Te0 Kak HICTOYHUK 3ByKa.

3aBUCUMOCTB JJIUHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaGnionenue orpaxeHus: U NpeaoMIIeHUS MEXaHUYECKUX BOJIH.

HaGmonenue nunteppepeHunu u q1udpakiiy MEXaHUYECKUX BOJIH.

AKYCTUYECKHM PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

HaGnronenue cBA3UM TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTON KOJICOaHMIA.

HccnenoBanue  CBOMCTB ~ AJIGKTPOMAarHUTHBIX  BOJIH: OTpaKEHHUE,
IPEJIOMIICHHE, TTOJIIpr3arus, nudpakius, nHTepPepeHIms.

Oo6HapyxeHre HHPPaKPACHOTO U yIbTPa()UOIETOBOTO U3TYyUCHUN.

Yuenuueckuit sxcnepumenm, nabopamopusvie padbomul, npaKmuKym.



N3yuenue nmapaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmMonuHENHOE pacpOCTpaHEHUE CBETAa B OMHOPOAHOM cpexe. Jlyu csera.
TodeuHbIii ICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHue n3o0pakeHuil B
wiockoM 3epkaie. Chepuyeckue 3epkania.

[Ipenomiienune cBeTa. 3aKOHBI MPETOMIICHUST CBeTa. AOCOITIOTHBIN MTOKa3aTellb
npenoMiieHus. OTHOCUTENbHBINA TTOKa3arelb npeaomiieHus. [loCTOSHCTBO 4acTOThI
CBETa M COOTHOIIECHWE JUIMH BOJH IPU IEPEXOJ€ MOHOXPOMATHYECKOIO CBETa
4yepe3 rpaHully pas3zelia IByX ONTHYECKUX CPE.

Xoa nyweit B nmpusme. Jucnepcust cBera. CIOXHBIA cOCTaB O€JIOro CBETa.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. lIpenenpHblid yrojl MOJHOTO BHYTPEHHETO
OTPaXKECHUSI.

CobOuparoniie  u  pacceuBaronie JinH3bl. ToHkas nauH3a. DokKycHoe
paccTosiHMe W ONTHYECKash CuJia TOHKOM JIMH3bIL. 3aBUCUMOCTh (DOKYCHOTO
paccTosiHusl TOHKOM cdepuueckoil JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIHLHOTO
IOKa3aresis NpeJIOMIICHUS.

dopmysa TOHKOM JIMH3bI. YBEIUUYCHUE, 1aBAEMOE JIMH30M.

XoJl Jy4da, OPOILIEANIEr0 JWH3Y MOJl MPOW3BOJIBHBIM YINIOM K €€ IJIaBHOU
ontuuecko ocu. llocTpoeHune wn300pakeHHd TOYKM M OTpe3Ka MpsSMOU B
coOMparoIMX U pACCEUBAIOIIMX JIUH3aX U UX CUCTEMAX.

OnTtuyeckne npubopsl. Paspemaromas cnocoOHOCTh. [71a3 Kak onTuyeckas
cUCTEMA.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOU ONITUKH.

BonnoBas onrtuka. Wurtepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUST MAaKCUMyMOB W MHUHHUMYMOB B HWHTEp(hEpPEHIIMOHHON
KapTUHE OT JBYX KOI€PEHTHBIX MCTOYHMKOB. Ilpumepsl Kilaccudyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cBeta. JudpakiuonHas peni€étka. YCIoBUE HaOIIOICHUS
[JIABHBIX ~MAakCUMyMOB IpPH MOaJE€HUM MOHOXpPOMAarW4YE€CKOTO CBETAa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4YecKkrne YCTpPOMCTBA W TEXHOJOTMYECKHE TMPOLECChl: OYKH, JIyIa,
nepuckon, ¢oToarnmnapar, MUKPOCKOI, MNPOEKIMOHHBIN anmapar, MPOCBETICHUE
OTITHKH, BOJIOKOHHASI ONTUKA, TU(GPAKIIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



UccnenoBanue npenomieHus CBeTa.

HaGnronenue nomHoOro BHyTpEeHHEro oTpaxkeHusi. Mozenb cBeToBoa.

HccnenoBanne Xxoma CBETOBBIX IYYKOB Ye€pe3  IUIOCKONapaJlIeNbHYIO
MJIACTUHY U TIPU3MY.

WccnenoBanne cBONWCTB U300pakKeHU B JIMH3AX.

Monenu MUKpOCKOTa, TEJIECKOTA.

Hab6mtonenue nunrepdepeHiuu ceera.

HaOnronenne 11BETOB TOHKUX IUIEHOK.

HaGmronenue audpaximm cBera.

Nzyyenune nudpakiimoHHON PEMIETKH.

HaGnronenue nudpakiimoHHOTO CIIEKTpA.

HabGmntonenue aucnepcuu cBeTa.

HaGmronenue nonsipuzaluu cBera.

[IpumeHeHue MONSIPOUIOB VISl U3YUYEHUS MEXaHUUECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomut, PAKMUKYM.

N3mepenune nokaszarens npeoMIIEHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOsTHUS OT BellecTBa (Ha
OpPUMEPE KUIKUX JIUH3).

N3mepenne poKyCcHOTO pacCTOSTHUSI pPaCCEUBAIOIIUX JINH3.

[Tony4yenue n3zo0paxeHus: B CUCTEME U3 IJIOCKOTO 3epKaJia U JTUH3bI.

[Tonyuenne n300pa>keHHs B CUCTEME U3 JIBYyX JIMH3.

KoncrpyupoBanue TeaecKOMUYECKUX CUCTEM.

HaGmronenue audpaximu, nHTEPPEPESHITNH U TOSIPU3AIUN CBETA.

N3yueHne nonsipusaiuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPUKA.

N3yuyenue nnTepdepeHinm Ja3epHOro U3TyyeHuUs Ha ABYX IIETISX.

Habmtonenue aucnepcun.

Habmntonenue u uccnegoBanue qudpakiimOHHOTO CIIEKTpA.

H3mepeHnue I1irHbl CBETOBOW BOJIHBI.

[Tony4yenue crekTpa WU3Iy4EHHS CBETOAMOAA MPHU MOMOIIM AUGPAKIIUOHHOM
PELIETKMU.

Pasnen 6. OcHOBBI clIelMAIbHON TEOPUH OTHOCHTEILHOCTH.

I'pannipl OPUMEHMMOCTHM  KJIACCHMYECKOM  MexaHuku.  [locTynarsl
CIIEIMAIBHON T€OPUU OTHOCUTEIBHOCTH.

[IpocTtpaHcTBeHHO-BpeMeHHOW  WHTepBajid. IIpeobOpasoanus Jlopenna.
VYcnosue npuuuHHOCTH. OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHH U COKpAICHUE JTUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ HEPTUEH U UMITYJILCOM PESITUBUCTCKON YaCTULIBI. DHEPrus
MTOKOSI.



TexHUUeCcKHEe YCTpPOWCTBA M TEXHOJIOTUYECKUE IMPOIECCHI: CIyTHUKOBBIE
NPUEMHHKH, YCKOPUTEIN 3aPsKEHHBIX YaCTHII.

YueHnueckuii SKCIEPUMEHT, JJa00paTOpHbIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMNyAbCa U SHEPrUU  PEIATHUBUCTCKUX 4acTUL] (IO
dotorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pa3nen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapHo-601H06011 Oyanusm.

PaBHOBecHOE TermioBOE M3IydYeHHE (M3IydeHHE aOCOIIOTHO YEPHOrO Tena).
3akon cmenieHus Buna. ['unoresa [1nanka o kBaHTax.

®oToHBI. DHEPTHs U UMITYJIbC (POTOHA.

®dorordpdext. OnbiTer A. I. CroneroBa. 3akonbl doTodddekra. YpaBHeHUE
OiHireitHa 11 potorddekra. «KpacHas rpanuna» dhortodrddexra.

JlaBnenue cBera (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOIIOTHO
MOMIOIIAIONIYI0 W a0COJNIOTHO OTpaxarollyto moBepxHocTh). OmbiTel 1. H.
JleGenesa.

BonnoBsie cBorictBa yactull. Bonnsl ne bpons. [nrHa BoiaHbL ae bpoins u
pa3Mepsl obnacTu JIOKaJTU3aIuu JBIDKYIIEHCS YaCTHUIIBI.
KopnyckynsipHo-BosiHOBOM gyanu3M. Jludpakius 371€KTPOHOB HA KpUCTaIaXx.

Crnennduka namepeHuii B Mukpomupe. COOTHOIIEHUS HEONpPeaeIEHHOCTEH
I'efizenbepra.

TexHuuecKkue yCTPOMCTBA W TEXHOJOTHMUYECKHE MPOIECChl: CIHEKTPOMETP,
¢dotosnemMeHT, (OTOAATYMK, TYHHEIbHBI MMKPOCKOI, COJHEYHas Oarapes,
CBETOMO/I.

Jemoncmpayuu.

®otordh ekt Ha yCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHEro ¢potosddexra.

UccnenoBanue  3aBUCUMOCTH  COMPOTHUBJICHUS  MOJYIMPOBOJHUKOB  OT
OCBELIEHHOCTHU.

Cseroamon.

Conneunas G6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, nPAKMUKYM.

Hccnenosanue poropesuctopa.

N3mepenne nocrosuaoi [1manka Ha ocHOBe HccienoBanus Gporodddekra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOANO OT HAMPSIKECHHUS.

Tema 2. @uzuxka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpoeHUsi aroma. [lmanerapHas Mozenb aroma
Pezepdopna.

[Tocrynarst bopa. M3nyuenue u norsomieHrne (GOTOHOB MIPH MEPEXOIe aToMa C
OJTHOTO YPOBHS SHEPTUH Ha APYTOM.



Bugpl ciektpoB. CiekTp ypoOBHEN 3HEPTUH aTOMa BOAOPOIA.

CnoHTaHHOE M BBIHYKJICHHOE U3Jy4eHHUe cBeTa. Jlasep.

TexHruecKkrue yCTpOMCTBA M TEXHOJOTHUYECKHE ITPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Monens onbiTa Pezepdopra.

Habmntonenue nuHeHvyaThiX CIIEKTPOB.

YCTpOKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHII.

OnpeneneHue JUIMHBI BOJHBI JIA3€PHOTO U3TyUECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, RPAKMUKYM.

Habmronenue nuHedyaToro criekTpa.

HccenenoBaHue CHEKTpa pa3peKEHHOTO arOMapHOro0 BOAOPOAA W U3MEpPEHHE
nocTostHHOM Punoepra.

Tema 3. Duzuka amomHozo A0pa u INEMEHMAPHLIX YACHUY.

Hyxnonnas monens siapa [eitzenOepra—lBanenko. 3apsan supa. MaccoBoe
yucio sapa. N30tormsl.

PanunoaktuBHOCTh.  Anbda-pacnan.  ONEKTPOHHBIA U MO3UTPOHHBIM
oera-pacnan. ['amMmMa-uznyueHue.

3akoH PaJAMOAKTUBHOIO pacnaja. PaauoakTHBHBIE H30TONBI B MPHUPOJIE.
CBoiICTBa MOHU3UPYIOLIETO MU3JIy4YeHUs. BiHsHUE paguoakTUBHOCTH Ha JKUBBIC
opranusMbl. EcrecTBeHHBIN QoH uznydeHus. Jlozumerpus.

DHeprus CBS3HM HyKJIOHOB B sifpe. AnepHbie cunbl. [ledext maccsl sapa.

SAnepuble peakuuu. Jlenenue u cuHres saep. AnepHeie peaktopsl. [Ipobdnemsl
yIOPaBIsiEMOrO0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJIOTUYECKUE aCMEeKThl Pa3BUTHUS
AJIEPHON PHEPTETHUKHU.

MeToapl perucTpalny U UCCIIEI0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHBIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI UM JICNTOHBL.
[Ipencrasnenne o CrangaptHoit Mmojenu. KBapk-riitooHHast MOJETh aJpOHOB.

@uznka 3a npenenamu CranmaptHoW moaenu. TE€MHas marepus U TEMHas
SHEPrusl.

EnuHcTBO prznueckoil KapTUHBI MUpA.

TexHn4yeckrne yCTpOMCTBA U TEXHOJOTUYECKUE MTPOLECCHI: T03UMETP, Kamepa
Bunbcona, snmepHBIi peakTop, TEPMOSIEPHBIM peakTop, aromMHas Oomo0a,
MarHUTHO-PE30HAHCHAsi ToMOrpadus.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomul, npaKmuKym.

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (oTorpadusim).

UccnenoBanne paanoakTHBHOTO (POHA C UCIIOIIB30BAHUEM JIO3UMETPA.

N3yyenue nornomenust 0eTa-4acTull aTFOMUHHEM.

Pa3znea 8. Di1eMeHTHI aCTPOHOMUHU W ACTPOPU3UKH.



Dtanbl pa3BUTUS aCTpOHOMHUH. [IpUKIIaIHOE U MUPOBO33PEHUYECKOE 3HAUYCHHE
acTpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (PU3UKH JUIsi OOBSCHEHUS MPUPOIBI
KOCMUYECKUX OOBEKTOB.

Metoapl acTpOHOMHYECKUX HCCAeAOoBaHHM. (COBPEMEHHBIE ONTUYECKUE
TEJIECKOTIIBI, PAINOTENIECKOIIbI, BHEaTMOC(hepHasi aCTPOHOMMUSI.

Bun 3Bé3gHoro Heba. CosBesnusi, sipkue 3BE3bI, IUIAHETHI, UX BUAUMOE
JBUKEHUE.

ComnHeuHas cucrema.

Connue. Conneuynast akTUBHOCTb. VcTouHuK 3Heprun CoJiHIIa U 3BE3].

3BE311bI, NX OCHOBHBIE XapaKTepUCTUKU. /lnarpamMmma «CreKTpaibHBIN KIacc —
CBETHUMOCTbY». 3BE3IbI IVIaBHOW MOCIJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3J IJIABHOM IOCJIENOBATEIbHOCTH. BHyTpeHHEEe cTpoeHue
3BE31. COBpEMEHHBIC MPEICTABICHHUS O MPOUCXOXKIACHUU U 3BoIonMuA CoNHIA U
3BE3/1. DTaIbl )KU3HU 3BE3/I.

Mueunbiii Iyt — Hama [anaktuka. Ilomokenue u aBwxkeHue CoyiHIA B
lanaktuke. Tunel ramakTuk. PaguoranakTukyu u KBa3apbl. YEpHBIE ABIPHI B siApax
raJaKkTHUK.

Bcenennas. Pacmpenne Bcenennoit. 3akon Xa06ma. Pazboeranne ramakTuk.
Teopus bosbuioro B3psiBa. PEnTMKTOBOE HM3TydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie npobdaeMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

HaGmronenus 3BE3mHOTO HeOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKESHHUH JIJIsT ONpEAeSIeHUs TMOJIOKEHNUS HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be31usi CEeBEpHOro MoJlymiapusi U SIpKue
3BE3ILI.

HaGmonenuss B Teneckon JlyHbl, IUIaHEeT, TyMaHHOCTEH U 3BE3AHBIX
CKOIUJICHHM.

Du3nyecKuil NPaAKTUKYM.

Cnoco06b1 u3mMepenus: GU3NYECKUX BEIUYHMH C MCIOJIb30BAHUEM aHATOTOBBIX
U 1U(POBBIX U3MEPUTEIBHBIX NPUOOPOB U KOMITBIOTEPHBIX JTATYMKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE MOTPELIHOCTH U3MEPEHUN (PU3UUYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEH.

[IpoBemeHne  KOCBEHHBIX HU3MEPEHHMH, HCCIEHOBAHWNA  3aBUCUMOCTEH
bU3UYECKUX BEJIMYMH, MPOBEpPKAa MPEIJI0KEHHBIX TUMoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHX  pa3fenax  «YUYEHHYECKUMH  SKCIEPUMEHT,
naboparopHble pabOThI, TPAKTUKYM).

O06o01manee NOBTOPeHUeE.



O06001IeHre U cUcTeMaTu3alus CoAepKaHUs paszesioB Kypca «MexaHuKay,
«MonexynsapHas (pu3MKa 1 TEPMOAUHAMUKAY», « DJIEKTpoAnHaMuKay, «KonebaHnus u
BONHBDY, «OCHOBBI CHEIMAIBHON TEOpUM OTHOCHTEIbHOCTH», «KBaHTOBas
buznka», « IIEMEHTH aCTPOHOMUU U aCTPOPHUIUKI.

Ponp Qusnkn uW acTpoHOMHH B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHOW U 3TUYECKOU cepax NesTeIbHOCTH YEJIOBEKa, POjib U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAayYHOW KapTHHE MHUpPa, 3HAUCHUE OMHCATEIHHOH,
CUCTEMATU3UPYIOIIEH,  OOBSCHUTEIBHOM UM  MPOTHOCTUYECKOM  (pyHKIMIA
¢uznyeckor Teopuu, posib GU3NYECKON Teopuu B (POPMHUPOBAHUU TPEACTABICHUIN
0 (pusmyeckoil kapTuHE MHUpPA, MECTO (PU3NYECKON KapTHHBI MUpaA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX [IPEICTABICHUN O PUPOJIE.

MexnpeamMmeTrHbie CBA3H.

N3yuenue xkypca pusuku yrnyOn€HHoro ypoBHs B 11 kiacce ocymiecTBisercs
c Y4€TOM CoOJlepKaTelIbHbIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OMOJIOTHHU, XUMHUH, TeOTrpapuu U TEXHOJIOTHH.

Mesicnpeomemmnvle nonamus, c6A3aHHbIE C U3YUEHUEM MEMOO008 HAYUHO20
no3HaHUA: SBICHWE, HAYYHBIA (akT, THMOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHHUE, SKCIEPUMEHT, MOJCINPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTETBHBIE MPUOOPHI, (P POBas Ta00paTopHs.

Mamemamuka: penieHUE CHUCTEMbl ypaBHEHUH. TpUTOHOMETpPHUYECKHE
(GyHKIMH: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPHUECKOE
TOX/IECTBO. BEKTOpH M WX MPOEKIMH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoanbie sneMeHTapHbIX (QyHKUMNA. [Ipu3Haku mOMOOMS TPEYTOIHHHUKOB,
OTIpEJICJICHHE TUTONIAIN TUIOCKUX (GUTyp U 00bEMa Ted.

Buonozua: >nextpuueckue SBICHUS B KUBOW NpUpOAE, KojeOaTesIbHbIE
JIBW)KCHUS B JKUBOM TIPUPOJE, SKOJOTUYECKHWE PHCKH TPU MPOU3BOACTBE
AIIEKTPOIHEPTUH, DJICKTPOMATHUTHOE  3arps3HEHUE  OKpYXKAIoUmIel  Ccpemsl,
yABTPa3ByKOBasi JMAarHOCTHKA B MEIHUIIMHE, ONTHYECKHUE SBICHUS B >KUBOM
pUpoze.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKAsl CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIEKTPAIbHBIA aHAIU3.

T'eocpagpusa: wmarnutHple TmONMIOCa 3€MIIM, 3aJ€KM MAarHUTHBIX DY/,
doTocréMKaA 3eMHOM MMOBEPXHOCTH, ceiicMorpad.

Texnonozua: TpPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANIEKTPOABUTATEND SIKOOHM, TeHeparop MEPEeMEHHOTO TOKAa, WHIYKIIMOHHAs TIeUb,
JUHUM 3JIEKTponepenay, dEKTPOABUTaTelb, pajaap, paaruonpruEMHNK, TEICBU30pP,
anteHHa, Ttenepon, CBU-meub, ynpTpa3BykoBas JHATHOCTHKA B TEXHUKE,
IPOEKIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA, COJTHEUHasi Oarapesi, CIIyTHUKOBbIE
NPUEMHUKH, SJIEpPHAsl YHEPreTUKA U HKOJIOIMUECKHUE aCleKThl €€ pa3BUTHS.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA [TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHDLIE
PE3VIJIBTATBI

JIMYHOCTHBIE PE3VYJIBTATBI

JIn4HOCTHBIE pe3yabTaTbl OCBOCHHMsS YydeOHoro mnpeamera «Duzmkan
JOJKHBI OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTH 00YyYaroIIMXCsl PyKOBOACTBOBAThCS
chopMHpPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU, TO3UTUBHBIX BHYTPEHHUX  yOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAULIMOHHBIM LIEHHOCTSIM POCCUICKOro OOLIECTBA, PACIIUPEHUE KU3HEHHOI'O
ONbITAa U OIbITA JIEATEIBHOCTU B MPOLIECCE Pealn3alui OCHOBHBIX HAIPaBICHUI
BOCIIMTATEIIbHOW I€SITENHbHOCTH, B TOM YHCIIE€ B YACTH:

rPasKIAHCKOr0 BOCIIMTAHUA:

e C(hOPMHUPOBAHHOCTHh  TPAXKAAHCKOW  MO3UMIMM  OOydarolerocss  Kak
aKTUBHOTO U OTBETCTBEHHOTO YWJIEHA POCCUHCKOTO OOIIECTBA;

e TIPUHATHE TPAJULUUOHHBIX OOIIEUETIOBEYECKUX T'YMAaHUCTHUECKHX M
JNEMOKPAaTUYECKUX LIEHHOCTE;

e TOTOBHOCTb BECTH COBMECTHYIO JESITEIbHOCTh B UHTEPECAX TPAXKIAHCKOTO
oOmiecTsa, yd4acTBOBaTb B CaMOYIpaBI€HHMH B 00pa3oBaTelbHOU
OpraHu3allly;

e YMEHHME B3aUMOJECHCTBOBATH C  COLUAIbHBIMM  HMHCTHUTYyTaMU B
COOTBETCTBHH C UX QYHKIUSIMU U Ha3HAYECHUEM;

e T[OTOBHOCTb K T'YMAaHUTApHOU U BOJIOHTEPCKOU ACATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHMSA:

e cpOpPMHPOBAHHOCTH POCCHUICKOH TPaKTaHCKOU UJICHTUYHOCTH,
NaTpUOTHU3MA;

e I[[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHXEHUSIM
POCCUMCKUX YUEHBIX B 00JIaCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e Cc(hOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MOBEICHNUS;

e CHOCOOHOCTH OIICHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpUEHTHUPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM
YHCIIE B IEATEIbHOCTH YUYEHOTO;

e OCO3HAHHUE JIMYHOI'O BKJIaJa B IOCTPOCHHUE YCTOMYHUBOIO OyIyILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYasg JCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYLIET0 (PU3HUECKON HayKe.

TPYIOBOI'0 BOCIIUTAHMSA:



UHTEpPEC K pa3IMuHbIM cdepaM MmpodecCHoHaIbHON AeITEILHOCTH, B TOM
YUCJIC CBSA3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OymyIieit mpodeccuu U peaan30BbIBaTh COOCTBECHHBIC
YKU3HCHHBIC TUTAHbI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHUIO B
oOnacTv PU3MKKM HA MPOTSHKEHUN BCEH JKU3HM.

IKOJOI'NIECKOIro BOCIIMTaHuM::

c(hOpMUPOBAHHOCTh DKOJOTUUECKOM KYJIBTYPhI, OCO3HAHUE TII00ATHLHOIO
XapakTepa KOJOTUUECKUX MPoOIeM;

IUIAHUPOBAHUE M OCYIIECTBIICHUE JIEMCTBHM B OKPYXaIOIICH Cpele Ha
OCHOBE 3HaHUJ 1IeJIel YCTOMYMBOTO pa3BUTHSI YEJIOBEUYECTBA;

paclIMpeHue ONbITa ACATEIBHOCTA 3KOJOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOUIUXCA 3HAaHUH MO (pU3UKe.

HEHHOCTH HAYYHOI'0 NO3HAHHUA:

c(hOopMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKHU;

OCO3HAaHHME IIEHHOCTH HAy4YHOHU AESTEIbHOCTH, TOTOBHOCTH B IPOIECCE
n3yuyeHus: (U3UKH OCYIIECTBISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NeSITENHbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble Jornueckue JelcTBUA:

CaMOCTOATENbHO  (DOpMYNIHpOBaTH U AKTyaJU3UpOBaTh MpoOiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPEACHATh LEIU ACATENbHOCTH, 3a/JaBaTh IApaMETPbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISBIIAITh 3aKOHOMEPHOCTM H NPOTHUBOPEUYHMS B PacCMaTpUBAEMBbIX
(bU3HUCCKUX SIBICHUSIX;

pa3pabarbiBaTh IUIaH PEIICHUS TMPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOITUXCS
MaTepUAIBHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JE€SITEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE
pPEe3yABTaTOB LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIBHOCTH;
KOOPJAMHHUPOBATh H  BBHIMIONHATH pPabOTy B  YCJIOBHUSIX PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.

Ba3oBble nccienoBarejbCcKHue TeHCTBUA:

BJIJICTh HAYYHOW TEPMUHOJIOTHECH, KIIFOYCBBIMH TOHATHSIMH U METOIAMHU
busznuecKon HayKH;



BJIaJI€Th HaBBIKaMU y4eOHO-HCCIIeI0BATEIhCKOM U MOPOEKTHOU
NESTENBbHOCTH B 00JMAacCTH (U3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOAOB pelieHus 3a1ad  (U3n4eCKOro
COJIepKaHUs, MPUMEHEHUIO PAa3TMYHBIX METO/IOB MO3HAHUS;

BJIAJETh BUJAMU JEATEIBHOCTH MO IMOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIPETALUU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IUYHBIX YUEOHBIX
CUTyaIUsX, B TOM YHCJIC TPHU CO3JaHUMU YUE€OHBIX MPOEKTOB B OOJACTH
buzuKy;

BBIABIISITh MIPUUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UPOBATH 3a/auy,
BBIIBUTaTh TUINOTE3y €€ PEIIeHUs, HaxOAUThb apryMeHThl JJId
JI0Ka3aTeNIbCTBA CBOMX YTBEPIXKICHUH, 3a/laBaTh MapaMeTphl U KPUTEPUU
pelieHus;

aHAJM3UPOBATh TMOJYUYECHHbIE B XOJA€ pEUICHUS 3aJayd Pe3yJbTarThl,
KPUTHUYECKH OLEHUBATh UX JI0CTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSX;

CTaBUTh W (GOPMYIUpOBAaTh COOCTBEHHBIE 3a/laud B 00pa3oBaTEbHOU
NESATENIbHOCTH, B TOM YHUCJIE TIPU U3yYeHUU (DU3UKHU;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATh MPUOOPETEHHBIN OIIBIT;
YMETh TIEPEHOCUTh 3HAaHWS TI0 (U3UKE B TMPAKTUYECKYIO O00JacTh
KUZHENIEATEITbHOCTH;

yYMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIE UJIEH, ITPEJiaraTh OpUTMHAIbHBIC TIOAXOIbI U PEIICHUS;
CTaBUTH MPOOIEMBI U 3aJ1a4H, JOITYCKAIOIINE AIETEPHATUBHBIC PEIICHMS.

Pabora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJY4YEHUS MHPOpPMALMUU (PUIUUYECKOTO COACPIKAHUS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISTH IMOUCK,
aHaJIu3, CHCTEMATU3ALMI0 M WHTEPHPETALHI0 HHPOpPMALUU PpPa3InYHBIX
BUOB U (hOPM IIPECTABICHUS;

OLIEHMBATh JIOCTOBEPHOCTh HH(OpPMaLUY;

UCIOJIb30BaTh CPEACTBA HMH(DOPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTMH B  PEUIEHMHM  KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOMOAeHUEM TpeOOBaHUK 3PrOHOMMKH,
TEXHUKH O€30MacHOCTH, TUTHUEHBI, pecypcocOepeXeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHOMN 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIO CONIEpkKaHUS B PA3NUUYHBIX (opMarax c
y4€TOM Ha3Hau€HUd HHPOpMALUMU U LEJNEBOM ayAMTOPUH, BBIOMpas
ONTUMAJbHYIO (POPMY MpEACTABICHUS U BU3yaTU3allUH.

KoMMyHMKAaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:



OCYIIECTBIISATh OOIIEHHME Ha Yypokax (U3MKH U BO BHEYPOUHOU
JESITEIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CHTyallUd M CMATYaTh
KOH(DITUKTHI;

pa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MOHUMATh W UCIIOJ30BaTh MPEUMYIIECTBA KOMAHIHON W WHINBUIYATbHON
pabdoThI;

BBIOMpATh TEMAaTUKy W METOABl COBMECTHBIX ACUCTBUN C y4ETOM OOIIMX
MHTEPECOB ¥ BO3MOXKHOCTEH KaXkJI0TO WiIeHa KOJUIEKTHUBA;

OPUHMMATh LEJIH COBMECTHOM JEATEIbHOCTH, OpraHU30BbIBATh U
KOOPJIMHHUPOBATh JEHCTBUS TIO €€ JIOCTHIKEHHUIO: COCTaBIsATh IIJIaH
NEHCTBUM, paclpeiessiTh POJIM C YYETOM MHEHUI YYaCTHHKOB, OOCYKIaTh
pe3ynbTaThl COBMECTHOM paboThI;

OLICHMBaTh KayeCTBO CBOEr0 BKJIA/Ja M KaXJOr0 y4aCTHUKAa KOMaH[bl B
001U pe3ynbTaT 1o pa3padOoTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TMPOEKTHI, OIEHUBATh WACH C TO3UIWKA HOBH3HBHI,
OPUTHHAILHOCTH, TPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETHYECKOE IOBEACHHE B PA3IUYHBIX
CUTyallUsiX,  MpOSABIATH  TBOPYECTBO U BOOOpakeHHE,  OBIThH
UHUIMATHBHBIM.

PerynsiTuBHBIC YHHMBEpPCaIbHbIe y4eOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBIISITh I103HABATEIBHYIO JIESITEIBHOCTh B
oOmact (U3UKM U AaCTPOHOMHUHU, BBISIBISTH MPOOJIEMBbI, CTAaBUTh U
dbopMynpoBaTh COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PEIICHHS] PACUETHBIX M Ka4E€CTBEHHBIX
3aja4, TUIAaH BBIIOJIHEHUS MPAKTHUYECKOH paboThl C y4ETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEATIOUTEHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

pacHIMPATh paAMKH YYEOHOIO ITPEeIMETAa Ha OCHOBE JIMUHBIX MPEANOYTEHHI;
JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 34 PEILCHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO SPYIUMLUUA B 00JIacTU
(U3KKHK, MOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeNbHbIA U KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIL, AMOLMOHAJIbLHBIN NHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBHI B AEATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIAJCTh HAaBbIKAMHM IIO3HABATEJILHOM peQIeKCUu KaKk OCO3HaHUS
COBEPIIAEMBIX JAEHUCTBUUA U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHUM;

UCIIONIB30BaTh TPUEMBI  pedUIeKCUU IS OLICHKU CHTyalluW, BBIOOpa
BEPHOTO PEIICHUS;

YMETh OLCHMBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEMIEHUS MO UX
CHIDKCHUIO;

MIPUHUMAaTh MOTHBBI M apryMEHTBl JAPYTUX IIPU AHAIU3E PE3YJIbTAaTOB
JIeSITEILHOCTH;

IpUHUMATH ce0s1, TOHMMAsi CBOM HEOCTAaTKU U IOCTOMHCTBA,

NPUHUMATh MOTHBBI M APTYMEHTHI APYTMX MPH AHAIU3E PE3YJIbTATOB
JIEATEIIbHOCTH,

IIpU3HABaTh CBOE IIPaBO M IIPABO JAPYTHX HA OIITHOKH.

B mporecce nocTmkeHUS JTUYHOCTHBIX PE3YNIBTATOB OCBOCHHS MPOTPAMMBI T10
bu3uke a8 YpoBHS cpeAHero oOmero o0pa3oBaHHMs Yy 00ydaroIIMXCs

COBEpIIICHCTBYETCS MOIMOHATbHBIH WUHTEIUICKT, MIPE/IIoJIaratoui
c(hopMHUPOBAHHOCTb:
e CaMOCO3HAHHWS,  BKJIIOYAMOIIETO  CIHOCOOHOCTh  IMOHMMATh  CBOE

AMOIIMOHAIILHOE COCTOSIHME, BUJIETh HANPABIICHUS Pa3BUTHUSI COOCTBEHHOM
AMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHUS, BKIIOYAIOLIET0 CAaMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEICHHME, CIIOCOOHOCTH aJalTHUPOBAThCS K
AMOLIMOHAJIBHBIM HM3MEHEHUSM U TPOSIBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEN MOTHBALIMM, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U YCIIEXY, ONTUMHU3M, WHULIMATUBHOCTh, YMEHUE JNEHCTBOBAThb, UCXOAS U3
CBOMX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIOUIE CHOCOOHOCTh IOHUMAarTh SMOLMOHAIBHOE
COCTOSIHUE JpPYrHX, YYMUTHIBaTh €ro MpHU OCYIIECTBICHUH OOIICHMS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTH  BBICTPAaUBATh
OTHOILEHUSI C JPYTUMHU JIIOAbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOH(IUKTHI.

[NPEAMETHDBIE PE3VJIBTATEI



K xonmy oOyuenuss B 10 knacce mipeMETHBIE pPe3yNibTaThl Ha YIIIyOIEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Yy O0YHAIOLIUXCS YMEHUM:

NOHUMAaTh poib (U3UKHM B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMATbHOM U OSTUYECKOM cdepax [IesTEIbHOCTH
YeJI0BeKa, POJIb U MECTO (PU3MKU B COBPEMEHHON HAyYHOUN KapTHHE MHPA,
3HAYEHUE OIUCATEIbHOM, CHUCTEMaTU3UPYIOIIEH, OOBSCHUTEIBLHON U
MPOTHOCTHYECKOW  (PyHKIMHA  (U3MYECKOH TEOopUuM — MEXaHUKH,
MOJIEKYJISIPHOM (DU3UKH M TEPMOAMHAMHUKH, POJIb (PU3UUYECKOW TEOpUU B
(dbopMUpOBaHUM MpEACTABICHUHN 0 GU3NYECKON KapTHHE MUPA;

paznuyarh yCJIOBHUS TNPUMEHUMOCTH MoneNel (PU3MUEeCKuX Tel W
IPOLIECCOB (SIBJICHUI): HWHEpIMalbHas CUCTEMa OTCYETa, aOCONIOTHO
TBEPAOE TEJNO, MarepuajgbHas TOYKa, pPABHOYCKOPEHHOE JBUKEHHE,
CBOOOJIHOE TajJeHue, aOCoNMOTHO Yyrpyras jAedopmanus, aOCOTOTHO
yIpyroe u adCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJAEIIN Ta3a, )KUJIKOCTH
U TBEPAOTO (KPUCTAJUITMYECKOTO) Tela, UealbHbIM ra3, TOUCYHBIA 3apsi,
OJTHOPOJHOE AIIEKTPUYECKOE TIOJIE;

paziuuarh ycioBUsl (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, MOHMMAaTh BCEOOMIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSICHATH MEXaHWYECKHE TMPOIECChl U SIBICHMUS,
UCIIOJIb3YSl OCHOBHBIE MOJOXKEHUS U 3aKOHBI MEXAHUKHU (OTHOCHUTEIIbHOCTD
MEXaHUYECKOTO JBWKEHHS, (POpMyibl KHUHEMATUKH PaBHOYCKOPEHHOIO
IBWKEHUS, npeoOpa3zoBaHus [amunes uisi CKOPOCTH M NEPEMEILCHHS,
3akoHbl HbBIOTOHA, NOPUHUUI ~ OTHOCUTENBHOCTH [l anmuies, 3aKoH
BCEMUPHOIO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMIYJIbCAa U MEXaHUYECKON
SHEPruu, CBS3b PAOOTHl CWJIBI C WU3MEHEHHEM MEXaHWYECKOW 3HEepruu,
YCIOBHSI paBHOBECHs] TBEPAOrO Tejla), MPU HTOM HCIOJIb30BATh
MaTeMaTu4yecKoe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
OPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: NpeoOpa3oBanuii ['anues, BToporo
U TPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHUsS HWMIYJIbCa U
MEXaHUYECKON YHEPTuH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIU3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLECCHl U SBJICHUS, UCIIONIb3YS
ocHoBHBbIe monoxkeHUsT MKT u 3akoHBI MONEKYJISIpHOW (PU3UKU U
TEPMOAMHAMUKHA (CBA3b JABJICHHUS HWJCAJBHOTO Ta3a CO CpeaHeu
KUHETUYECKOM HHEpruer TEeIJIOBOrO JIBMXKEHUS M KOHIIEHTpAlMEeH ero
MOJIEKYJ, CBSA3b TEMIIEpaTypbl BEIIECTBA CO CpPEIHEH KHHETUYECKOU
SHEPruer TEIJIOBOrO JIBH)KEHHS €r0 YaCTHI, CBS3b JABJICHUS UACATbHOTO
raza ¢ KOHICHTpalMel MOJIEKYJ M €ro TEMIIEpaTypoi, YpaBHECHHUE
MenneneeBa—Knaneiipona, mepBblid 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAaHEHHS HPHEPTUU B TEIUIOBBIX IMPOIIECCaX), MPU ITOM HCIOIb30BaTh
MaTEMaTU4YECKOe BBIpAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
PUMEHUMOCTH ypaBHeHUsI MeHnieneeBa—KnanelipoHa;

aHAM3UPOBATh U OOBSCHSITH DJICKTPUUECKUE SIBICHUS, HCIOIb3Ys
OCHOBHBIC TOJIOKEHUS U 3aKOHBI 3JICKTPOJUHAMHKU (3aKOH COXpPAHEHUS
AIEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAJIbHOCTD
ANEKTPOCTATUYECKOTO TOJsl, MPUHIUI CYNEPHO3UIMUA AJIEKTPUUECKUX
MOJIEN, MPU ATOM YKa3blBass YCIOBUS NMPUMEHUMOCTH 3akoHa Kynona, a
TaKKe MPAKTUYECKU Ba)KHBIE COOTHOIICHMS: 3aKoHbl OMma Jig ydacTka
HeNMu W JUIsL 3aMKHYTOM SJIEKTpUYECcKOW nenu, 3akoH Jlxoyns—Jlenua,
npasuia Kupxroda, 3akonsr @apanes A1 31eKTpoiIn3a);

OMUCHIBaTh (PU3NUYECKHE TMPOLECChl M SBICHUS, HUCMOJB3YS BEIUYUHBI:
MEPEMENIECHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, I[IOTCHIMAJbHAs JHEPrusi, KUHETHUYECKAsS
SHEPrUs, MEXaHW4YecKash HHeprus, paboTa CWIbI, HEHTPOCTPEMHUTEIbHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIOPYTOCTH, CUia TPEHUS, MOLIHOCTb,
SHEPrusi B3aUMOJCHCTBHUS Teja C 3eMIEd BOMM3M €€ TOBEPXHOCTH,
SHEPrus ymOpyrol aedopMand TPYKUHBI, KOJIMYECTBO TEIJIOTHI,
abcoiroTHasl TeMreparypa Teja, paboTa B TEpMOIWHAMUKE, BHYTPEHHSS
SHEPrus WUJEaTbHOTO OJHOATOMHOIO rasa, paboTa uAealbHOro Trasa,
OTHOCUTEJIbHAA BIaXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEMIOBOTO
JIBUTATEIIS; DJIEKTPUUECKOE T0JIE, HAMPSKEHHOCTh 3JIEKTPUUYECKOTO OIS,
HANpsDKEHHOCTh TOJISI TOYEYHOIO 3aps/ia WM 3apsDKEHHOrO Iiapa B
BAKyyME U B JWBJIEKTPUKE, MOTECHUHUAI 3JIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh MOTEHIMAJIOB, AIEKTPOJBHKYILAS CHIIA, CUJIA TOKA, HAIIPSIKEHUE,
MOIIHOCTh TOKa, »JJEKTpUYECKas EMKOCTh IUIOCKOTO KOHJAEHCATOpa,
COINPOTUBIICHUE YYACTKAa LEMNU C IOCIEI0BATEIbHBIM U TMapaieIbHbIM
COCIMHEHUEM PE3UCTOPOB, SHEPTUS AIEKTPUUECKOIO MOJIs1 KOHIEHCATOPa;
OOBSICHATH ~ OCOOCHHOCTH  TPOTEKaHUS  (U3HUECKUX  SBIICHUIA:
MEXaHUYECKOE JBWKEHHE, TEIUIOBOE [BM)KCHME YAaCTHL BEILIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBWkeHUE, nuddys3us, ucnapeHue,
KUIICHUE U KOHJICHCAIUS, TUIABJICHUE U KPUCTAIM3alKsl, HAITPABICHHOCTh
TEIUIONIEPENAYH, MIEKTPU3ALUSA TEJl, IKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTHU
3apsHKEHHOTO MPOBOJAHUKA;

IIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3UYECKON BEIUYUHBI OT
OPYrol €  HCIOJB30BAHUEM  IMPSAMBIX  M3MEPEHHM, TMpPH  ITOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (DUKCHPOBATh pE3YJIbTaThl MOTYYCHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYUH B BUAE TpadukoB c yu€ToM



a0COJIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeIaTh BBIBOBI IO pe3ysibTaTaM
UCCIIEI0BAHMS,

POBOJIUTh KOCBEHHBIE HU3MEPEHUS (PU3MYECKUX BEIWYUH, MPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATh aOCONIOTHBIE U
OTHOCHTEJIBHBIE TTOIPELTHOCTH MPSIMBIX U KOCBEHHBIX H3MEPECHUM;
IIPOBOAUTH OIIBITHI IO ITPOBEPKE IPEII0KEHHON TUIIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAJILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YJNbTaThl M J€JaTh BBIBOJ O CTaTyce IPEMIOKEHHON
TUIIOTE3BI;

coOiofaTh npaBuia 0€30MacHOro Tpy/a MpU NPOBEICHNN UCCIIEIOBaHUN B

paMKax yueOHOTO IKCTIICPUMEHTA, NpaKTUKyMa H
y4eOHO-HUCCIIe0BATEIbCKOM u IPOEKTHOM JESITEIbHOCTH C
WCIIOJb30BAaHUEM  HM3MEPUTENBHBIX  YCTPOHCTB W J1JaOOPaTOpHOTO
000pyIOBaHUS;

pemarbs pacy€THbIC 3aJa4yd C SBHO 3aJaHHOM M HESABHO 3aJaHHOM
du3nuecko MOJIETbI0: Ha OCHOBAHMM aHalIW3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (pu3Myeckoil MozenH, OTBeyawlle TpeOOBaHUSAM  3aJauu,
NPUMEHATH  (OPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJATHI
(¢u3nyeckux Teopuidl MNpPHU HUCHOJIB30BAaHMM MaTeMaTHUYECKHMX METOJ0B
peuieHus 3aaa4, MPOBOANTh PACYETHI HA OCHOBAHUH MMEIOLIUXCS JaHHBIX,
aHAJIM3UPOBATh PE3YIbTATHl U KOPPEKTUPOBATH METO/IbI PELIECHUS C YUETOM
MOJIYYEHHBIX PE3YJIbTaTOB;

pemarb KauyeCTBEHHbIE 3aJaud, TpeOylollue INPUMEHEHHsS 3HaHUU W3
pa3HBIX pa3/esoB Kypca (pU3MKH, a TaKKe MHTETPALUU 3HAHUHN U3 APYTUX
IPEAMETOB E€CTECTBEHHO-HAYYHOIO LHMKJA: BBICTPAWBaTh JIOTUYECKYIO
LENOYKY PacCy>KJIEHUM ¢ OMOPOM HA U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA I OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOHUCTB
Y TEXHOJIOTHYECKHX MPOLECCOB;

OPUBOJUTH  MPUMEPBl  BKJIaJa  POCCHUICKUX MU 3apyOexHBIX
y4€HBIX-(OU3UKOB B pa3BUTHE HAayKd, B OOBSCHEHHUE MPOIIECCOB
OKpPY’KaroLIEro MUpPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUIA;

aHAJIM3UPOBATh U OIEHWBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JESTENbHOCTH YEJIOBEKa, CBA3aHHOM ¢ (U3MYECKMMHU IIpolieccamu, ¢
MO3UITUHI IKOJIOTUUYECKONU 0€30MacCHOCTH, MPEACTABICHUM O PalliOHATILHOM
MIPUPOAOIIOJIB30BAHUH, @ TAK)KE PasyMHOM HCIOJb30BAHUM JOCTHKEHUN
HAayKM M TEXHOJIOTMM JUI1 JajJbHEHIIEro pPa3BUTHS YEIOBEYECKOIO
00I1IeCTBa;



NPUMEHSTh Pa3IndHble CHOCOOBI padoThl ¢ MHGOpManue HU3NIECKOTO
COAEpX aHUsl C HCIOJb30BAaHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUH, MPH ITOM HCIOJIH30BaTh COBPEMEHHBbIE HMH(DOPMAIMOHHBIC
TEXHOJIOTUW JJISl TIOMCKA, IMepepadOTKU W TPEABbABICHHUS Y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(pOpMAaIMH, CTPYKTYpPUPOBAaHUS U UHTEPIpPETALUU
UHpOpMAIK, MOJYyYEHHOM W3 pa3iIMYHbIX HCTOYHUKOB, KPUTHYECKHU
aHAIM3WPOBATh  TOAy4aemMyro  WHPOpMAIMI0 H  OICHUBATh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHHWM, TaK M Ha OCHOBE
aHaJIM3a UCTOYHHKA MH(POPMALINK;

HPOSIBIISATD OpraHU3alOHHBIC U N03HaBaTeIbHbIC YMEHHUS
CaMOCTOSITEJIBHOTO ~ MPUOOPETEHUsT HOBBIX 3HAaHMM B  IpolEecce
BBITIOJTHEHUS TPOEKTHBIX U Y4EOHO-HCCIIET0BATENBCKUX PadoT;

paboTarb B TpyIIE C HCHOTHEHHEM pPa3jINYHBIX COIHMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBHO PACHPEICNIATh AeATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalUsX, a/leKBaTHO OLIEHWBATh BKJAJ KaXKIOrO M3
YYaCTHHUKOB I'pyMIIbl B pELICHUE pacCMaTpUBaeMoOn IpOOIEMBI;

OPOSIBIISATh MOTUBALIMIO K Oynylied mpodeccuoHalbHON AESITeIbHOCTH 1O
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO PO,

K xonmy oOydenuss B Il Kaacce mpeaMeTHBIE pe3yibTaThl Ha YIIyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCST YMEHUM:

MOHUMATh POJIb (UMK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
COIIMAJIBHON U ATUYECKOUN cdepax AesTEIBHOCTH YeJIOBEKa, POJib U MECTO
Gu3MKKM B COBPEMEHHON Hay4YHOW KapTMHE MHUpA, POJIb aCTPOHOMHUHU B
IIPAKTUYECKOU NEATENBHOCTH YeJIOBEKa 151 JAJIbHENIIEM
HAy4YHO-TEXHUYECKOM pa3BUTHUH, 3HAUYCHUE ONUCATENIbHOM,
CUCTEMATH3UPYIOINIEH, OOBSCHUTEILHOM U MPOTHOCTUYECKON (YHKITUN
duznuecKkol TEOpUU — DIJICKTPOJWHAMUKH, CIEHUAIBHON TEOpUHU
OTHOCUTEILHOCTH, KBAaHTOBOW (DU3MKU, pOJIb (PU3NUECKOH Teopuu B
dbopMUpPOBaHUU TPEACTaBICHUM O (U3UYECKON KapTUHE MHUpa, MECTO
¢usnueckoll  KapTUHBI ~MHUpa B OOIMEM  psAay  COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE;

paznuyarh yCJIOBHUS TMPUMEHUMOCTH Mojeled (PuU3MUecKux Tel W
MPOIIECCOB  (SIBICHMI): OJHOPOAHOE DJICKTPUUYECKOE U  OJHOPOIHOE
MarHuTHOE MOJisl, TAPMOHUYECKHUE KOJIeOaHMs, MATEMAaTUUECKU MasTHUK,
WJICAbHBIA TPY>KUHHBIA MasiTHUK, TAPMOHUYECKHE BOJIHBI, HJICAJIbHBIN
KoJIeOaTenbHbIN KOHTYp, TOHKasl JTUH3a, MOJIEJIEH aToMa, aTOMHOTO sJipa U
KBaHTOBOI MOJIETIN CBETA;



paziauuaTh yCIOBUS (TpaHULbI, OOJACTH) MPUMEHMMOCTH (PU3HUECKHUX
3aKOHOB, TIOHMMAaTh BCeOOHIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTb MCMOIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBAaTh U OOBACHATH AIIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUA,
UCIIOJIb3YSl OCHOBHBIE IIOJIOKEHHWS U 3aKOHBl JJIEKTPOJAMHAMHMKU U
CIEHUAIIBHOM  TEOpPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AIIEKTpUYECKOTO 3apsna, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMATHUTHOM  MHAYKOMHM, npaBuwino  Jlenma, cBa3p  OJIC
CaMOMHAYKIIMM B D3JEMEHTE JJEKTPUYECKOW ILEeNHu CO CKOPOCTBIO
U3MEHEHHMsI  CWJIBl  TOKAa,  IOCTYJAaTbl  CHEUUAJIbHOM  TEOpUH
OTHOCUTEJIbHOCTH DUHIITEHHA);

aHAJIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIONb3YS
MOJIOKEHUS ~ KBAaHTOBOM  (u3MKM  (ypaBHEHME  OHHIITEHHA  AJA
dororddexra, mepBbIi W BTOpod ToCTynartel bopa, mpuHIUI
COOTHOIIICHUSI HeompenenéHHocTe [eif3enOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YHUCENl M DHEPTUM B SICPHBIX PEAKLIUSIX, 3aKOH
PaIMOaKTUBHOTO pacnajia);

OMHUCHIBaTh (PU3MUECKUE TMPOIECCHl W SIBICHHS, HCIONb3YS BEIUYHHBI:
HaNpsHDKEHHOCTh 3JIEKTPUYECKOTO IMOJISI, MOTEHIUAN JIEKTPOCTaTUHIECKOTO
NOJIs, PAa3HOCTh MOTEHLMAJNOB, JJIEKTPOABIKYIIAs CHJIA, WHIYKIHS
MarHUTHOTO TIOJISl, MAarHUTHBIM MOTOK, cuia AMIiepa, UHIYKTUBHOCTb,
ANIEKTPOABMKYIIASL CUJIa CAMOMHAYKIHMH, SHEPIHsT MAarHUTHOIO IOJIS
MIPOBOAHUKA C TOKOM, PEISATUBUCTCKUM UMITYJIbC, IIOJHAS DHEPrus,
SHEpPrusi MOKOs CBOOOIHOM 4YacTHIBl, 3HEPTUs W HUMIYIbC (OTOHA,
MacCOBO€ YHUCJIO U 3apsi] Siapa, SHEPTU CBI3H SAPa;

OOBSICHATh ~ OCOOEHHOCTH  NPOTEKaHUs  (U3HYECKUX  SBIICHUM:
AIIEKTPOMArHUTHAsI MHIYKIHUS, CAMOMHAYKIUS, pe30HAHC, UHTEep(hepeHIus
BOJIH, Judpakuus, AUCIEpPCHs, TOJHOE BHYTPEHHEE OTpakKeHUE,
dorosnexkrpuueckuit ddpdext (dbortorddexr), ampda- m Oera-pacmambi
anep, raMMa-u3iydeHue sjuep, (pU3uyeckue MPHUHIMIBI CHEKTPaTbHOTO
aHaiu3a u paboThl Ja3epa;

ONpEAENATh HaNpaBI€HWE WHAYKIMM MarHUTHOTO IOJII IPOBOAHMKA C
TOKOM, CHJIbl Amniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3/IaBaeMOe INIOCKUM 3€pKaJIoM, TOHKOW JIMH30M,
U PACCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHATh OCHOBOIIOJIATaIOIIME ACTPOHOMUYECKHUE MOHATUSA, TEOPUU U
3aKOHBl [ aHanu3a ¢ OOBSCHEHHS (PU3NYECKUX TMPOIIECCOB,
OPOUCXONAIINX B 3BE3/1aX, B 3BE3JAHBIX CHUCTEMAX, B MEKIAIAKTUYECKOU
cpelie; IBMKEHUSI HeOeCHBIX TeJ, IBOIOIUY 3BE3/1 U BeeneHHol;



OPOBOJUTH MCCIENOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCTIOJIb30BaHUEM MPSIMBIX H3MEPEHUH, MPH ATOM KOHCTPYHPOBAThH
YCTaHOBKY, (UKCUPOBaTh pe3yJdbTaTbl TOJYYECHHOH 3aBUCHUMOCTHU
¢u3nyeckux BETUYMH B BHAE TpaduKoB C YYETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MepeHuil, Jenarb  BbIBOJABI IO  pe3yjibraTraM
MCCIICIOBAHNUS;

NPOBOJUTh KOCBCHHBIE HW3MEPEHHsS] (U3MUYECKUX BEIWYMH, TMPH ITOM
BBIOMpATh ONMTUMAJIBHBIA METOA W3MEPEHHS, OIEHUBATh AOCONIOTHBIE U
OTHOCHTEJbHBIE MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJIUTH ONBITHI MO MPOBEPKE MPEATOKEHHON TMIIOTE3bI: MIIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAIM3HPOBAThH
MOJyYeHHBIE pEe3yJabTaThl W JeJaTh BBIBOJ O CTaTyce MPENIOKEHHON
THITOTE3HI,

OIUCHIBAaTh METObI OTYUYEHHUS HAyUYHBIX aCTPOHOMUYECKUX 3HAHUIA;
coOiofath npaBuia 0€30MacHOro Tpyza Mpu NPOBEIECHNUN UCCIIEI0OBaHUN B
paMKax y4eOHOTO HKCTIEPUMEHTA, NpaKkTUKyMa u
yueOHO-HCCIe0BaTEIbCKOM u MIPOEKTHOM AESITeTbHOCTH C
WCIIONb30BaHMEM  HM3MEPUTENBHBIX  YCTPOHCTB W JaOOPaTOpHOTO
000pyIOBaHUS;

pemiatb pacuy€THbIE 3aJa4d C SBHO 3aJlaHHOM M HESBHO 3a/IaHHOU
¢u3nyeckol MOJAETBIO: HA OCHOBAHMM AaHANIHM3a YCJIOBUS BHIOMpATh
¢usndyeckre MoOIENH, OTBEYAIOIIHE TPEeOOBAHMUAM 3aJadd, MPUMEHSTH
(GopMyInbl, 3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYNAThl (PU3UUECKUX TEOpUid
OpU  HKCIOJB30BAaHUM MaTeMaTHMYECKMX METOJOB pEIIeHUs 3ajad,
HPOBOANUTH PACUYETHl HA OCHOBAHUU MMEIOIINXCS AAHHBIX, aHAJIM3UPOBAThH
pe3ynbTaThl M1 KOPPEKTUPOBATh METOABI PEIICHHs C yUETOM MOTyYEeHHBIX
PE3YINIbTATOB;

peliaTh KaueCTBEHHbIE 3a7a4yd, TpeOylollrue NpPUMEHEHUs 3HaHUM u3
pa3HBIX pa3lesoB Kypca (pU3MKH, a TaKKe MHTETPALUU 3HAHUM U3 APYTruX
IpEJMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTHUYECKYIO
IETIOYKY PaCCYXACHUI C OTIOPON Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3nYEeCKUe SBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA I OOBSICHEHHS OCHOBHBIX
HNPUHIMIIOB paboThl U3MEPUTEIBHBIX NMPHOOPOB, TEXHUYECKHX YCTPONCTB
Y TEXHOJOTHYECKHUX MPOIIECCOB;

OPUBOAWTH  TNPUMEpPbl  BKJIaJa  POCCHMCKUX M 3apyOEKHBIX
y4€HBIX-(U3UKOB B pa3BUTHE HAayKH, B OOBACHEHUE MPOIIECCOB
OKpY’KaloIlero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI;



aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHON
JCATEIHPHOCTH YEJIOBEKa, CBA3aHHOW ¢ (U3MYECCKUMH IIpolieccamMu, C
MO3UIINI SKOJIOTUYECKON 0€30MaCHOCTH, MIPEACTABICHUN O PalliOHATILHOM
MPUPOIOIIOIB30BAHNH, a TAaK)KE€ Pa3yMHOM HCIOJIb30BAHUH JOCTHKECHUN
HAyKM ¥ TEXHOJOTHHN IS JNalbHEWIIEro pa3BUTHUS UYEIOBEUYECKOTO
00I1IeCTBA;

NPUMEHSATH Pas3lIndHbIe CIIOCOOBI pPabOThl ¢ MHpOpMaNHe (HU3UIECKOTO
CONEp)KaHMWsI C WCIOJIB30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH, TPU ATOM HCIIOJIB30BaTh COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJOTUU JJisi TIOWCKA, TMepepaboTKU W TPEIbSBICHUS Y4eOHOU U
HAyYHO-TTONYJISIPHON MH(OpPMAIUHU, CTPYKTYPUPOBAHUS U MHTCPIIPETAIIUN
WHGOPMAIIMK, TIOJYYCHHOW W3 PA3JIMYHBIX HCTOYHHKOB, KPUTHYCCKU
aHAM3UPOBATh  TOJNIy4aeMyr  HWHQPOpMAIlMi0 W OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWHA, TaK U Ha OCHOBE
aHajIM3a UCTOYHUKA WH(DOpMAITIH;

TIPOSIBIISITH OpraHu3alMOHHBIC u I03HABaTCIIbHBIC YMEHUS
CaMOCTOSATEIILHOTO ~ NPHOOPETCHHMS  HOBBIX 3HAHMA B MpOIECCe
BBITIOJTHEHUS POCKTHBIX U yU4eOHO-UCCIIEA0BATEIHCKUX PadOT;

paboTaTh B TpPYIIE C WCIOJHEHUEM pPa3IUYHBIX COIHMAIBHBIX POJICH,
IUTAHKPOBaTh PaOOTy T'PYIIIbI, pallMOHAIBHO PACIIPEACIIATh JCSITCIBHOCTD
B HECTaHJAPTHBIX CHUTYyaIlUsAX, aJCKBAaTHO OIICHWBATh BKJIAJ Ka)J0TO W3
YYaCTHHKOB T'PYIIIIBI B PEIISHNE pacCMaTpruBaeMOn MPOOIeMBI;

MPOSIBIIATh MOTUBAIUIO K OymyIiei mpodeccuoHaIbHON AESITEIHHOCTH TI0
CIEIUAIBHOCTAM (DH3UKO-TEXHUYECKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosiuvecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieoB U TeM (undgposbie)
KoHTpoJbHBI IIpakTn4yecku
n/n NporpamMMel Bcero o0pa3oBaTeJIbHbIE
e padoThbI e padoTbI
pecypcsl

Paszen 1. HAYUHBIA METO/I TO3HAHUS TIPUPO/IbI

1.1 HayuHb111 MeTO MO3HAHUS TPUPOABI 6
Hroro no pazaeny 6

Pa3zgen 2. MEXAHUKA

2.1 Kunemaruka 10 1

2.2 Junamuka 10

2.3 Craruka TBEpIOTO TENa 5 1

24 3aKOHBI COXPAHEHHUS B MEXaHUKE 10 1
Nroro no pazneny 35

Pazgen 3. MOJIEKVYJ/IAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOM TEOPUU 15 1
3.2 TepmoguHamuka. TenaoBbIe MalIWHbI 20 1
13 ArperaTHbie cOCTOsIHUS BemecTBa. Da3oBbie 14 |
' HEPEXOIBI
Hroro no pazneny 49

Pa3gen 4. JJIEKTPOAUHAMUKA
4.1 DNEKTPUYECKOE MoJe 24 1

4.2 [ToCTOAHHBIN 3TEKTPUIECKUI TOK 24 1



4.3 Toku B pa3nmnyHBIX cpenax

Hroro no pasacity

Pasnen 5. PU3UUYECKHAMN TPAKTUKYM

5.1 Ou3NYECKU MPAKTUKYM
Hroro no paszneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

54
16 16
16
10
170 8 16



11 KUIACC

Ne i/

HaumeHoBaHue pa3aesioB U TeM
NMporpamMmMbl

Pazgen 1. JJIEKTPOIUHAMMUKA

1.1
1.2

MaruutHoe nose

9H€KTpOMaFHI/ITHaﬂ HHAYKIOUA

Hroro no pasneny

Pa3gea 2. KOJIEBAHUWSA U BOJIHbBI

2.1
2.2

2.3

24

Mexanuyeckue KojieOanus
DJIEKTPOMAarHUTHBIC KOJICOAHUS

Mexannueckue u OJICKTPOMArHuTHBIC
BOJIHBI

OnTuka

Hroro no pasneny

KoanuyecTBo 4yacoB

Bcero

14
13

27

10
15

10

25
60

KoHnTpoJbHbI
e paéoThbl

Paznen 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCHUTEJILHOCTH

3.1

Ocuosel CTO

Hroro no pazneny

Pa3zgen 4. KBAHTOBASA ®U3UKA

4.1
4.2

4.3

KopmyckynsipHO-BOJTHOBOM Tyanu3m

duznka aroma

®u3nKa aTOMHOTO s1/1pa ¥ JIEMEHTAPHBIX

YaCTHI]

5
5

15

1

IIpakTuyecku
e pabdoTbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcbl



Hroro no pazneny 25
Pa3znen 5. JIEMEHTbI ACTPOHOMUU U ACTPO®PU3UKHU
5.1 DJeMEHTHI aCTPOHOMUU U aCTPOPU3UKU 12

Nroro no pazneny 12

Paszen 6. PU3UUECKHAN TPAKTUKYM

6.1 OU3NYECKUN MPAKTUKYM 16
HWroro no pazneny 16

Pasznen 7. OBOBIMAIOHIEE ITIOBTOPEHUE

Cucremaruszauus 1 00001IeHue
MPEMETHOTO COICPIKAHUS U OTIbITA

7.1 . 15
JeSITeIbHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu Kypea ¢pusuku 10 — 11 knaccon
Hroro no paszneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 170

16

16






IHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne

o/ Tema ypoka

®dwusuka — PpyHIaMeHTaIbHas HayKa O
MpUpoe

Hayunsiii MeTOT TO3HAHUS U METO/IbI
uccienoBanus pU3NUecKuX sBICHUM

DKCHEepUMEHT U TEOPHs B IIpoliecce
3 no3HaHus npupossl. Habmonenue u
SKCIEPUMEHT B (PU3HKE

4 CrniocoObl u3mMepeHus: GU3NYECKUX BEIUYUH

AOCOI0THAs! U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUN PU3NUECKUX
BEJIMYMH

MopnenupoBanue B ¢puzuke. Pons 1 Mmecto
¢u3uku B OPMUPOBAHHH COBPEMEHHOM
Hay4YHOM KapTUHBI MUPA, B IIPAKTUYECKOU
JESATEIBHOCTH JIIOACH

Mexanuueckoe asmxenne. Cucrema
orcyera. OTHOCUTEIHHOCTH MEXAHHYECKOTO
neukenus. [Ipsimast u oOparHas 3amaun
MEXaHUKH

Panuyc-BekTop MarepuanbHON TOUKH, €r0
MPOEKLUU HAa OCU KOOPAMHAT. TpaeKkropus.

KoanuecTBo 4yacoB

Bcero

KoHTpoJbHBI
e padoTbI

IpakTnyecku
e padoThbI

Jara
H3yYeHU
s

DJIeKTPOHHBbIE
mu(ppoBbIe
o0pa3oBaTe/ibHBI
e pecypchbl
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11

12

13

14

15

16

17

[Tepememenue. Ckopocts. VX mpoekiiuu Ha
OCH KOOPJIMHAT

PaBHOMEpHOE NPSIMOJIHHEIHOE JBIKCHUE.
I'pacduueckoe oncanne paBHOMEPHOTO
HpSIMOJ'II/IHef/'IHOI‘O JABHXXCHUSA

CrnoxeHue nepeMenieHuid U CKOPOCTEM.
Pentenue 3amau

HepaBHomepHnoe nsuxenne. MrooBeHHast
CKOPOCTh. Yckopenue. [IpsmMonuuerinoe
JBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM

I'padmueckoe onrcanue NpPsIMOIUHEHHOTO
JBAYKEHUS C TOCTOSHHBIM YCKOPEHUEM

CBoOonHOE nazicHue. YCKOPEHHE
cBOOOIHOrO NajgeHus1. 3aBUCUMOCTh
KOOpAMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHU U UX rpaduku

JIBu>keHue Tena, OpoIIeHHOTO MO YIJIOM K
TOPU30HTY

KpuBonuneinnoe nBuxenue. /[puxxenue 1o
OKPY>KHOCTH. YIJIOBas U JIMHEWHAs
ckopocTs. [lepuon u yacrora.
[{eHTpOoCTpEMUTENBHOE U MOITHOE
YCKOpEHHUE

KonTponbHas paboTa mmo teme
"Kunemaruka"

[Tepsriif 3akon Herorona. MHepumaibHbie
cucremsl orcuéra. [IpuHImn
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20

21

22

23

24

25

26

27

28

OoTHOCUTEIbHOCTH [ ammnes.
Heunepuuanbubie cCTEMBI OTCUETA
Cuna. PaBHOzelcTBYOIIAdA cuia. Bropon
3akoH HrroToHa. Macca
B3aumoneiictBue ten. Tpetuil 3aKkoH
Hrrorona

[Tpuniun cynepno3unuu cui. Pemenune
3a7a4 Ha MpUMEHEHHEe 3aKoHOB HbroTOHA
3aKOH BCEMUPHOTO TATOTEHHUS.
DOKBUBAJICHTHOCTh IPABUTALIMOHHON U
MHEPTHOU MacChl

Cuna TSKeCcTH U YCKOPEHHE CBOOOIHOTO
MaJICHUs

JIBr>KeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYECKasi CKOpoCTh. 3akoHbI Kemiepa
Cuna ynpyrocru. 3akoH ['yka. Bec tena
Cuna tpenwus. [Ipupona u BuabI cul
TpeHus. [[BuKeHue B KUAKOCTH U rase ¢
Y4ETOM CHJIbI COIIPOTUBIIEHUS CPEJIbI
Jasnenue. ['mapocraTuyeckoe JaBiICHHE.
Cuna Apxumena

AOGCOIIOTHO TBEpPAOE TEIIO.
[loctynarenbHOe U BpanareabHOE
JIBUYKEHUE TBEPOTO Tea

MOMEHT CHJTBI OTHOCUTEIBHO OCH
Bpaienus. [1nedo cuiibl
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36
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CrnoxeHue cui, NPUIOKEHHBIX K TBEPIAOMY
teiny. LleHTp TsxkecTu Tena. YcioBus
paBHOBecHSs TBepAOro Tena. Busl
paBHOBECHS

Perenue 3agau

KonTpomnsHas padota o teme "JluHamuka.
Craruka TBepaoro Tena"

NMmynbe MarepuanbHOU TOUYKH, CUCTEMBI
MaTepualbHbIX TO4YEK. L{eHTp macc
CHUCTEMBI MaTEPHAIIBHBIX TOYEK. Teopema o
JOBUKCHHUH LIEHTPA Macc

Nmiynbe cuiibl 1 UI3MEHEHUE UMITYJIbCA
Temna. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTnBHOE ABIDKEHHE

MomeHT HUMITYJIbCa MaTCpHaHLHOﬁ TOYKHU.
HpCI[CTaBJIeHI/Ie 0 COXpaHCHHUU MOMCHTA
HUMITYJIbCA B HCHTPAJIbHBIX MMOJIAX

Pentenue 3amay

PaGora cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHun. [ pagudeckoe
MIpEICTaBICHUE Pa0OTHI CHIIBI. MOIITHOCTh
CHJIbI

Kunernueckas sueprus. Teopema 06
M3MEHEHUN KHHETUYECKON SHEPTHH
MaTepUAIbHON TOYKH

[ToTeHnanbHBIE U HENOTEHIIMATIBHbIE
cunbl. [lorennmansHas sueprus. Bropas
KOCMUYECKasi CKOpOCTh
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Tpetbst KOcMHuUeCKasi CKOPOCTh. CBS3b
paboThl HEMOTEHIIMAJIBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKON SHEPrUU
CUCTEMBI Tell. 3aKOH COXPaHEeHHUS
MEXaHUYECKOU SHEPTUH

VYrpyrue u Heynpyrvue CTOITKHOBEHHS.
VYpaBHenue bepnymim a1t uaeanbHON
KUIKOCTU

KontponwsHas pabora mo Teme "3aKoHbI
COXpaHEHUus B MeXaHuke"

Pa3BuTtHe npencrasieHuit o npupoae
termnoTbl. OcHOBHBIE nonoxeHust MKT.
Huddysus. BpoyHoBckoe nBuxkeHnE
CrpoeHue ra3000pa3HbIX, KUJIKUX U
TBEPABIX TeN. XapaKTep ABIKEHUS U
B3aMMOJICHCTBUS YaCTHIL BELIECTBA
Macca u pazMepsl MOJIEKY (aTOMOB).
KonuuectBo Bemectra. [locrosianas
ABorazipo

Temmneparypa. TemioBoe paBHOBECHE.
[Tkana [enbcus

Penrenue 3amau

Wneansuebiil ra3. ['a30BbIe 3aKOHBI
VYpaBHenue Menaeneena-Kianeitpona.
Penrenue 3amau

AOcoinoTHas Temneparypa. 3akoH
JansroHa
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I/ISOHPOHGCCH B NCAaJIbHOM ra3€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIIICCTBA

I'paduueckoe mpeacraBicHue
U30IIPOIIECCOB: N30TEpMa, H30X0Pa,
n3ob6apa

OcnoBHoe ypaBHenne MKT
Pewmenne 3amau

CBs13b a0COJIFOTHOW TEMITEpaTyPhI
TEPMOAMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOW SHEPTHel MoCcTynaTeIbHOrO
TEIJIOBOTO JIBMXKEHUSI €€ YaCTHll

O06001IeHre 1 cucTEMaTH3aIUs 3HaHU 110
TeMe "OcuoBsl MKT"

KontponwsHas padora o teme "OCHOBBI
MKT"

TepmopnHaMuueckas cuctema. 3aiaHue
BHEIIHUX ycsioBui i TJI cucTeMsl.
Bremnve 1 BHyTpEHHHE [TapaMETpHI.
[Tapamerpsr T/ cucteMsl Kak cpegHue
3HAYEHUs BEJIMYUH, ONHUCHIBAIOIINX €€ Ha
MHKPOCKOIINYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBonbHas penakcarus TJ]
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO
Mogaenb naeaaLHOro raza B
TepMOJAUHAMUKE. YCIOBUS MPUMEHUMOCTH
3TOM MOAECIU
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VYpaBuenue MenaeneeBa-Kianeitpona u
BBIPa)XCHME Il BHYTPEHHEN SHEPTUU

BripaxkeHnue Juist BHyTpEeHHEH SHEprun
OJTHOATOMHOTO HJIEAJIBHOIO rasa.
KBasucrarnueckue u HecTaTH4ECKUE
MIPOLIECChI

OnemMeHTapHas paboTa B TEpMOANHAMHUKE.
Brruucnenue pabotsl o rpaduky
rpolrecca Ha p V-nquarpamme
Termnonepenada kak cnocod U3MEHEHUS
BHyTpeHHel sHeprun T/] cuctemsr 6e3
COBEpLIEHHS PabOThI

KonBek1us, TeMI0NpoBOAHOCTb,
U3Iy4YeHue

KonuuectBo Temnorel. TermnoéMkocTs Tena.
VYnenpHas ¥ MOJISIpHAsE TEILIOEMKOCTH
BEILIECTBA. YAEIbHAsA TEIJIOTA CTOPAHUS
TOIJIMBA

Pacuér xonmuecTBa TENIOTHI ITpU
Temioneperaye

[TonsiTue 06 anuabaTHOM TpoIIECCe.
[IepBblil 3aKOH TEPMOAMHAMUKH
KonudecTBo TemIoThl ¥ paboTa Kak Mepbl
U3MEHEHUS BHYTpeHHEH 3Hepruu T]
CHUCTEMBI

BTopoii 3ak0H TEpMOJMHAMUKY JJIsI
PABHOBECHBIX U HEPABHOBECHBIX
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72
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74

75

76

77

78

79

npoueccoB. HeoOpatumocTh NpUpoIHbIX
MPOIIECCOB

[TpuHIMITBI NeWCTBUS TETUIOBBIX MAIIIHH.
KITQ

Maxkcumanpaoe 3aadenne KIT/. [uk
Kapno

Pewmenne 3amau

DKOIOTHYECKUE aCHEKTEI UCIIOIL30BAHUSI
TEIUIOBBIX ABUTarenei. TemioBoe
3arpsI3HEHUE OKPYIKAIOLIEH CpelIbl

Pentenue 3amau

O00011IeHE U CUCTEMATU3AlU 3HAHUI I10
teme "Tepmonunamuka. TeraoBsie
MaIIuHb!"

KonTponsHas pabora mo teme
"Tepmonunamuka. TerioBble MalIMHbI"

[TapooOpazoBanue U KOHICHCAIIHS.
Hcnapenne n xunenue. YaenpHas TeIUioTa
napooOpa3oBaHus

HaCBIH_leHHLIe 1 HCHACBIIIICHHLIC I1aphbI.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH 1
AABJICHUS HACBIIICHHOIO Mapa OT
TEMIIEPATYPbI, UX HE3aBUCUMOCTE OT
00bEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh
TEMIIEPATypPbl KUIICHUsS OT JaBICHUS B
KHUIKOCTU

Brnaxxnocts Bo3myxa. AOCOMIOTHAS U
OTHOCHTEJIbHAS BIIAYKHOCTh
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84

85

86
87

88

&9

90

91

Perenune 3agau

Teépnoe Teno. Kpucrammmyeckue u
amop¢HbIe Terna. AHU3OTPOIHS CBONCTB
KpUCTAJIJIOB

[InaBneHue u KpucTamumM3anus. YieapHas
TeruioTa muasieHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PactsokeHue
u cxarue. Casur. Moayns FOnra. Tpenen
yopyTux aedopmanuii

TernoBoe paciimpeHue XUAKoCTeN n
TBEPABIX T€J. AHTAPMOHU3M TEIJIOBBIX
KoJIeOaHMI YaCTHIT BEIIECTBA
[Ipeo6pa3zoBanue sueprun B (pa3oBbIX
nepexouax

VYpaBHEHUE TEII0BOro OamaHca

Pemenne 3agau

[ToBepxHocTHOE HaTsKeHUE. Kanumisipabie
siBieHud. [{aBiieHre nox NCKPUBICHHOU
MOBEPXHOCTHIO JKUAKOCTU. DopmyIia
Jlannmaca

O06o001IeHre U crcTeMaTH3aIus 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUSI BELLIECTBA.
dazoBble nIepexo/ibl"

KoHnTposbHas pabota o teme "ArperarHsie
cocTosiHus BemiecTBa. ®a3oBbie nepexonbr"”
DneKTpu3amus TeJ U €€ MPOSBICHHUS.
DnekTpudeckuit 3apsij. JBa Buaa
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98

99

100

101

102

aNIeKTpUYecKuXx 3apsaaoB. [IpoBoaHuky,
JTUBJIEKTPUKH U MOTYIPOBOJHUKU

DJeMeHTapHBIN AIEKTPUUECKUH 3apsil.
3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsaa

B3anmoneiictBue 3apsaoB. ToueuHbie
3apsabl. 3akoH Kynona

Perenue 3agau

DnekTpudeckoe nose. Ero aeiicteue Ha
AIIEKTPUUECKHUE 3aPSIIbI

Hanpsk€HHOCTD 37IEKTPUYECKOTO TTOJIS.
[TpoOneIit 3apsa. JInanm HaNpsHKEHHOCTH
EKTpUYECKoro nosst. OMHOPOAHOE
ANIEKTPUYECKOE T0JIE

[ToTeHIManbHOCTD 3JIEKTPOCTATUUECKOTO
noysi. Pa3HOCTh MOTEHIIMATIOB U
HaIpsKECHUE

[loTennmanbHas HEPrus 3apsiia B
anekTpocrarndyeckom noie. [loreHmuman
AIEKTPOCTATUYECKOTO TOJIA

CBsi3b HaNPSKEHHOCTHU TOJIS U PA3HOCTH
MOTEHIUAJIOB JUISI AIEKTPOCTATUYECKOTO
0JIst

[TpuHIMI CyneprO3ULIH IITEKTPUUECKUX
oJIeu

Pewenue 3amau

[Tone Toueunoro 3apsna. [lone paBHOMEPHO
3apsoKeHHOM cdephl
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[Toe paBHOMEPHO 3apSHKEHHOTO IO 00BEMY
mapa. [lone paBHOMEPHO 3apsIKEHHOM
OECKOHEYHOM MIIOCKOCTH

IIpoBOHUKHM B 3JIEKTPOCTATUUECKOM IOJIE.
YcnoBue paBHOBECHS 3apsA0B

ZII/ISJ'IeKTpI/IKI/I " IMOJIYIIPOBOJHUKHU B
AJICKTPOCTATHUYCCKOM II0JIC

Konnencarop. DneKkTpoéMKOCTh
KOH/IEHCATOPa. DIEKTPOEMKOCTD TIOCKOTO
KOH/IEHCATOpa

Hapanneﬂbﬂoe COCAUHCHHUC KOHICHCATOPOB

ITocaenoBarenpHOE COENUHEHNE
KOHJICHCATOPOB

DHeprus 3apsKEHHOT0 KOHAEHcaTopa
Pentenue 3amay

JIBr>keHUE 3apsHKEHHOM 4acTULBI B
OJTHOPOJTHOM 3JIEKTPUYECKOM IOJIE

Pemenne 3agau

O06o001IeHNEe U CHCTEMATU3aIUs 3HAHUH 110
Teme "DnekTpuyeckoe mosue"
KontponwsHas pabora mo teme
"Onexrpuueckoe nosne"

Cuma Toka. I1oCTOSHHBIN TOK. YCIIOBUS
CYIIIECTBOBAHUS TIOCTOSIHHOTO
ANMEKTPUUECKOTO TOKA

Wcrtounnku Toka. Hanpsoxenne u 371C
3akoH OMa JiJ1s yyacTKa IeIu.
DIEeKTpUYECKOE COMPOTHBIICHUE
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125

126

127

128

129
130
131
132
133

3aBUCHUMOCTE COIIPOTUBJICHUSA OAHOPOAHOTO

IMPOBOJHUKA OT €r0 AJIMHBI U IIJI0I[aaU
IMOIIEPEYHOI0 CEHCHUA

VYienbHOE CONPOTHUBIIEHUE BELIECTBA.
Perenue 3agau

HOCHGHOB&TGJ’IBHO@, mapajajicibHOC,
CMCHIAHHOC COCANUHCHUC ITPOBOJHUKOB

Pacuér pa3BeTBIEHHBIX AEKTPUUECKUX
uenei. [IpaBuna Kupxroga

Pemenue 3amau

Pabota snexkrpruyeckoro Toka. 3akoH
Hxoyna —Jlenua

Pemenue 3amau

MoOUTHOCTD NIEKTPUUYECKOTO TOKA.
TernoBas MOIIHOCTb, BbIAENIAEMas Ha
pesucrope

Perenue 3agau

OJIC 1 BHyTpEeHHEE CONIPOTUBIIEHUE
HMCTOYHHUKA TOKA

3akoH Oma Jy1sl TOJIHOM (3aMKHYTOI)
ANEKTPUYECKON LIeTH

Pemenue 3amau

MoniHOCTh HCTOYHHKA TOKa

Kopotkoe 3ambikanue

Konpencarop B rienu moCTOSSHHOTO TOKa

Perenne 3agau

S G U SO —
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137

138

139

140

141

142

143
144

145

Pemenue 3amau no teme "l[locTOSHHBIN
AEKTPUYECKUN TOK"

Pentenne 3amay o teme "IloCcTOSHHBIH
ANIEKTPUYECKUH TOK"

Pentenue 3amau nmo teme "IlocTOSHHBIN
AIEKTPUUYECKUN TOK"

O06o0mIeHre 1 cucTeMaTH3amus 3HaHUH 110
teMe "[locTosHHBIN 21eKTpUuYecKuil TOK"

KoHnTposnbHas paboTa 1o teme
"IlocTOSHHBIN IEKTPUUYECKUH TOK"

DnexTpuyeckas MPOBOJAUMOCTh Pa3INYHBIX
BEUICCTB. DJIEKTPUYECKUN TOK B METaJUIAX.
CBepxnpoBoaMMOCTb

DNEeKTpUYECKUN TOK B pacTBOpax U
pacmuiaBax 3J1eKTponnuToB. 3akoHbl Dapanes
JUISL DJIEKTPOJIA3a

OnexTpuyecKuil TOK B raszax. [lnasma

DNEeKTpUYECKUN TOK B BaKyyMe.
BakyyMmHbIe ipuOopbI

DNeKTpUUECKU TOK B MOIYIPOBOJAHUKAX
[TonynpoBogHHUKOBBIE TPHUOOPEI
@u3nYeCKuil IPAKTUKYM I10 TEME
"N3mMepeHue cuiibl TOKa U HaIPsKEHUS B
L[ENU MOCTOSIHHOT'O TOKA IPY MOMOIIH
aQHAJIOTOBBIX M LIU(PPOBBIX U3MEPUTETBHBIX
prOopoB" uinu "3HaAKOMCTBO ¢ UPPOBOIL
nabopatopueit o gusuke. [Ipumepsr



M3MEpeHHs PU3HUECKUX BEJIMYUH MPU
MMOMOIIY KOMIIBIOTEPHBIX JaTYUKOB"

@u3nyecKuil IPAKTUKYM I10 TEME
146 "N3y4ueHne HEpaBHOMEPHOT'O IBUYKEHUS C
LEJIbIO ONPENCIICHUSI MTHOBEHHOM

ckopoctu"

Pu3nyeCcKuil IPAKTUKYM I10 TEME
"N3mepenue yckopeHus npu
MPSIMOJIMHEMHOM paBHOYCKOPEHHOM

147 JBUKEHHUHU 110 HAKJIOHHOM TUIOCKOCTH" Wn
"UccnenoBanue 3aBUCUMOCTH MTYTH OT
BpPEMEHH NPU PaBHOYCKOPEHHOM
IBIDKEHUN"

@u3nueCcKuil IPAKTUKYM I10 TEME
148 "N3mepenue yckopeHus: CBOOOTHOTO

nageHus" win "M3yuenue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

@u3nyecKuil IPaKTUKYM 110 TEME

"N3yueHue ABUKEHUS TENa 110 OKPYKHOCTH

149 C IOCTOSIHHOM IO MOAYJII0 CKOPOCTBIO" MIIN
"UccnenoBanue 3aBUCUMOCTH TIEpHOAA
oOpallleHus: KOHHYECKOro MasiTHUKA OT €ro

napameTpon"

@u3nyeCcKuil IPAKTUKYM I10 TEME
"N3mepenune paBHOJIEHCTBYIOLIEN CUIIBI IPU
150 JBUKEHUN OpycKa 110 HaKJIOHHOM
mwiockoctu" win "IIpoBepka rumnoressl o
HE3aBHCHUMOCTU BPEMEHHU JBUKEHUS OpycKa
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10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTosiHUE OT €ro Macchl"

@u3nyecKuil IPAKTUKYM I10 TEME
"WccenoBaHne 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pe3uHoBOM 00pasie, oT ux nedopmanun’
iy "M3yueHne NBUKEHUSI CUCTEMBI TEJT,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOMN Uepe3
JIErkui 010K"

@u3HUeCKU IPAKTUKYM I10 TEME
"Uzmepenue koddduimenta TpeHus mo
BEJIMYMHE YIII0BOro K03 duinenTa
3aBucuMoctu FTp(N)" unu "ccnenoBanue
JBYOKEHMsI OpycKa [0 HaKJIOHHON
IUIOCKOCTH C NIEPEMEHHBIM KO3 PULIEHTOM
TpeHus" nnu "M3yueHue IBUKEHUS Tpy3a
Ha BaJly C TpeHUEM"

OuU3NYECKU MPAKTUKYM I10 TEME
"HccnenoBanue yCciaoBUi paBHOBECHS
TBEPIOTO TeJla, UMEIOILEro OCh BpalieHus"
iy "KoHCTpynpoBaHue KpOHIUTENHOB U
pacuét cui ynpyroctu" uin "Usydenue
YCTOMYHUBOCTH TBEPIOTO TEJIA, UMEIOLLETO
TJI0IAb OTIOPHI"

OuU3NYECKU MPAKTUKYM I10 TEME
"N3mepenune umIysbca Tena mo
TOpPMO3HOMY IyTH" niH "M3MepeHue cuibl
TSATH, CKOPOCTH MOJIETTH IEKTPOMOOHIIS U
MOIIHOCTH cuJiibl TAru" win "CpaBHeHHE
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W3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM
cunbl" uiu "HcciienoBanre CoOXpaHeHUs!
WMITYJIbCa MPU YIIPYTOM B3auMOAeHCTBUM"
unu "M3mMepeHre KHHETUYECKOM YHEPTUHN
Tena 1o TOpMO3HOMY IyTu"

@u3HUeCKU NPAKTUKYM II0 TEME
"N3yueHne n30TepMHUYECKOro Iporecca
(pexoMeHI0BaHO MCIIONIb30BaHUE ITU(POBOMA
nabopatopun)" uinu "M3ydenne n30XopHOTo
npouecca" win "M3ydeHne n3o6apHoro
npouecca" uin "[IpoBepka ypaBHEeHUs
COCTOSIHUS"

DU3NYECKUN MPAKTUKYM I10 TEME
"M3mepenne yaenbHON TEMIOEMKOCTH" WU
"UccnenoBanue mpoiecca OCThIBaHUS
BemiecTBa" unn "HccienoBanue
agnabarHoro nporecca” win "H3yuenue
B3aUMOCBSI3U YHEPTUU MEKMOJICKYIISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATyPbl KUIICHUS
JKUaKocrTen"”

Pu3nyeCcKuil IPaKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEpPHOCTEN UCTIapEeHUs
xuakocteil" unu "M3mepenue ynenbHoOU
TEIUIOTHI TUIaBIeHus Jibjaa" win "U3ydyenue
CBOMCTB HAaChIILIEHHBIX apoB" WU
"N3mepenune abCOMOTHOM BIaXKHOCTH
BO3/lyXa M OLIEHKa MaccChl IapoB B
nomerieHnn". 3mepenne korpdummenTa
MTOBEPXHOCTHOI'O HATSKCHUS



Pu3nYeCcKUi IPAKTUKYM II0 TEME
"Habnronenue npeBparieHust SJHEpruu
3apsSHKEHHOT0 KOHAEHCATOpa B SHEPTUIO
u3nyudeHus ceeroauona’ wim "Mzydyenue

158 IIPOTEKAHUS TOKA B LIEMH, COJEPKALIECH
KoHJieHcaTtop" win "Pacnpenenenue
Pa3HOCTH MOTEHIIMAIOB (HAMPSKEHUS) IPU
IIOCJIEZIOBATEIBHOM COEAMHEHNUN
KOHJIeHCATOpoB"

DU3NYECKUH ITPAKTUKYM I10 TEME

"HccnenoBanrie CMENIAaHHOTO COEAMHEHUS

159 pesucropoB” nnu "M3MepeHue yaenapHOro
COIIPOTHUBJIEHMSI IPOBOAHUKOB" MU
"UccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT

HaIPSKCHUS JJIs JTaMITbl HaKaJTuBaHUA"

@u3nyecKuil IPaKTUKYM 110 TEME
"Habmronenue snekTpoiun3a uin
"N3mepenue 3apsia OJHOBAJIEHTHOIO HOHA"
160 wiu "HccrenoBanne 3aBUCUMOCTH
COIIPOTHUBJICHUS TEPMOPEZUCTOPA OT
temneparypbl” win "CHarue
BOJIbT-aMIIEPHOM XapaKTepUCTUKU Tuoga’

PesepBHeIil ypok. O000ICHHE 1
161 CHCTEMaTH3aIlHs 3HAHU 110 TEME

"Kunemaruka"

PesepBHbIit ypok. O6001IeHNE 1
162 CHCTEMaTH3allis 3HAaHUH 10 TEME

"lunamuka"



163

164

165

166

167

168

169

170

PesepBubIil ypok. O600meHIE 1
cucTeMaTu3anus 3Hanui no reme "Cratuka
TBEpaoro tena"

PesepBHeIit ypok. O600ICHHE 1
cUCTeMaTH3allusl 3HaHUM 10 TeMe "3aKOHbI
COXpaHEeHUs B MexaHuke"

PesepBHrIit ypok. O6001IeHNE 1
cucTeMaTu3auus 3HaHui o teme "OCHOBBI
MOJIEKYJIIPHOKMHETUYECKON TeOpun"

PesepBHbIil ypok. O600meHIE 1
CHCTEMATHU3AIM 3HAHNH 10 TEME
"Tepmonunamuka. TerioBble MalIMHBI"

PesepBHEIit ypok. O600IICHHE 1
CUCTEMAaTHU3allns 3HAHUH TI0 TeMe
"ArperaTHble COCTOSIHUS BEIIECTBA.
®da3zoBsie nepexoibl"”

PesepBHeIit ypok. O600ICHHE 1
cCUucreMatru3sanus 3HAHUH 110 TEME
"Dnexkrpuueckoe mose"

PesepBHblit ypok. O6001IeHNE 1
CUCTEMaTH3allus 3HAaHUH 110 TeMe
"IlocTOSIHHBIN IEKTpUYECKUI TOK"
PesepBHbIil ypok. O6001IeHIE 1
cucTeMaTu3anus 3HaHui mo reme ""Toku B
pa3iauyYHbIX cpenax”

OBIEE KOJIMYECTBO YACOB I10
[TPOI' PAMME

170

16



11 KUIACC

Ne
n/n

11

12

Tema ypoka

BsaumozeiicTBre MOCTOSHHBIX MAarHUTOB U
MIPOBOIHUKOB C TOKOM. MarHuTHoe moie.
l'unore3za Ammnepa

Bexkrop marautHoM nHaykiuu. [IpuHinmn
CyNepro3UIIMM MarHUTHBIX TTosiei. JInHuun
MarHUTHOM MHIYKIIMH

MarsuTtHO€ 10J€ IPOBOJHHUKA C TOKOM.
OneIT OpcTena

Cuna Amrmepa, e€ HanpaBjIeHUE U MOYJIb
Peienue 3agau

[Tpumenenue 3akona Ammepa.
DNeKTpou3MepUTENIbHBIE IPUOOPHI

Cuna Jlopenna, e€ HarpaBieHHUE U MOYJIb.
JIBr>KeHne 3apsyKEHHON YacTULIbI B
OJHOPOJHOM MarHUTHOM I10JIE

Pemrenue 3agaq

Pa6ota cubl Jlopenia

Pemrenue 3agaq

MarauTHoOE I10JI€ B BEIIECTBE.
deppomMarHeTHKy, napa- v JuaMarHeTHKA
OcHOBHBIE CBOWCTBA (peppOMarHeTHKOB.
[Ipumenenue peppoMarHeTHKOB

KoanuecTBo 4yacos

Bcero

KoHTpoubHbI
e padoTbI

[MpakTnyecku
e paéoThl

Jara
H3y4YeHH
s

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJIbHbI
e pecypchl



13
14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

Pemrenue 3amay mo teme "MaruutHoe nose"

Pemrenue 3amay mo reme "MarautHoe nose'

SIBiIeHME DIIEKTPOMATHUTHON UHYKIIMH.
[ToTok BeKTOpa MarHUTHOM MHTYKIIUU

OJ1C unAyKIMHU

3aKOH AIEKTPOMArHUTHOW HHIYKIIHH
®dapanes

Buxpesoe anekrpuueckoe noie. Toku Pyko
OJIC MHAYKIMU B ABUKYIITUXCS
MPOBOTHUKAX

Pewenue 3amau

[IpaBuno Jlenua

NunykrtuBHOCTH. Karymika "HAYKTUBHOCTH
B LIETIH ITOCTOSTHHOTO TOKA

SBnenne camonnaykuuu. IC
CaMOMHIYyKLUU

OHeprust MarHUTHOTO T0JIs KaTyIIKH C
TOKOM. DJIEKTPOMarHuTHOE T10J1€

Pemenue 3amau

O0001eHre U cucTeEMaTU3alus 3HaHUH 110
Teme "DnexkrpoarHaMuka'

KonrtponpHas pabora o teme
"DnexkrpoauHamMuka"

KonebarenbHas cucrema. CBOOOIHBIE
konebanus. ['apMoHnYecKue KoneGaHus
Kunemartnyeckoe 1 quHaAMUYECKOE
oIucaHue KonedarenbHbIX ABHKEHUH



30

31

32

33

34
35

36

37

38

39

40

41

DHepreTu4eckoe onvucanue. BeiBog
JTMHAMHUYECKOTO OTMCAHUSI TAPMOHUYECKUX
KOJIeOaHUN U3 UX SHEPTreTUUECKOTO U
KMHEMaTH4eCKOTO OIUCaHUS

Awmrmmutyna u gasza xoneOaHui

[Tepuon u wacrora konedanuii. [lepuon
MaJIbIX CBOOOJHBIX KOJIEOAHUH
MaTeMaTH4eCKOro MasiTHUKA. [lepron
CBOOOHBIX KOJIeOaHUH PY>KUHHOTO
MasITHHKA

3aryxatouiue konebanus. BolHyKIeHHbIE
konebanus. Pezonanc

ABTOKONICOaHUS

Pemenne 3agau

VYpoxk-koHbpepeHus "MexaHu4eckue
KoJIeOaHUs B My3bIKaJIbHBIX HHCTpYMEHTax"
O06o011eHre U cucTeMaTu3alus 3HaHu| 110
teme "Mexanndeckue konebanus"
ONeKTpOMarHuTHbIE KOJIeOaHMUsL.
KoneGatenbHbIl KOHTYP

®opmyna Tomcona. CBsi3b aMILTUTY/IbI
3apsjia KOHJICHCATOpa ¢ aMILTUTYIOU CUJTBI
TOKa B KOJIEOATEIIbHOM KOHTYpPE

3aKOH COXpaHEHUS SHEPTUU B UCATBHOM
KoJIeOaTeIbHOM KOHTYpE

3aTyXarolue IEKTPOMarHuTHbIE
KonebaHus. BeiHyX/1eHHbIE
AIIEKTPOMArHUTHBIE KOJIeOaHus



42

43

44

45

46
47

48

49

50

51

52

53

54
55

56

57

[Tepemennsblii ToK. Pe3uctop u koHAeHCATOP
B LIENIM IEPEMEHHOTO TOKa

Kary1ika HHyKTUBHOCTH B LIETH
MIEPEMEHHOTO TOKa

3akoH OMa JJ1s AJIEKTPUYECKOM 1enn
MEPEMEHHOTO TOKa

MONIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYIHOE U JeCTBYIOLIEE 3HAUCHHE
CHJIBI TOKA U HAIIPSXKCHUA

Pe3onaHC B 25IeKTpUYECKOU LIETH
Pemenue 3amau

WneanbHbIA TpaHchopmaTop.
[Tpou3BoACTBO, NEepeada u NoTpedIcHue
NIEKTPUYECKOU SHEPTUH

ODKOIOTUYEeCKHE PHUCKH IIPU IIPOU3BOACTBC
QJICKTPOOHCPIUH. KyﬂbTypa HCIIOJIb30BaHUA
SJICKTPOSHECPTHHU B MOBCEIHEBHOM KU3HU

Pemrenue 3amau
Peienne 3agau

O0o01IeHne U cucTeMaTu3aIys 3HaHUH 110
TeMe "DIeKTpOMarHuTHbIE KojeOaHus'"

Mexannueckue BOJIHbI. XapaKTEPUCTUKU
MEXaHUYECKUX BOJIH

CBolicTBa MEXaHUYECKUX BOJIH
3ByK. XapaKTepUCTUKHU 3ByKa

Nudpa3Byk u ynerpassyk. LllymoBoe
3arpsi3HEHNE OKPYXKAIOIIeH cpenbl

Peienune 3agau



58

59

60

61

62

63

64

65

66

67

68

3J'ICKTpOMaFHI/ITHI>Ie BOJIHBEI. I/ISJ'IyquI/Ie
SJICKTPOMAariMuTHBIX BOJIH

OHeprus MEeKTPOMArHUTHBIX BOJIH.
CBoliCTBa 371€KTPOMAarHUTHBIX BOJIH

[IIxana 31eKTpOMarHuTHHIX BOJIH.
[IpumeHeHne IeKTPOMAarHUTHBIX BOJIH B
TEXHHKE U OBITY

[TpyHIHITBI paTUOCBSI3U U TEICBUICHHSL.
Panuonokanus. DJIeKTpOMarHuTHOE
3arpsiI3HEHUE OKPYIKAIOIICH CpeIbl

KonTponbehas pabora o teme "Konebanus
Y BOJIHBI"

Cger. 3aKk0oH IPSAMOJIMHEHHOTO
pacipoCTpaHeHHUs CBETa

Pemienue 3a1au Ha NpUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO pacIpOCTpPaHEHUsI CBETa

Otpaxenue csera. [1nockoe 3epkaio.
Cdepuueckoe 3epkaio

[Ipenomnenue ceera. AOCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTelb MPEJIOMIICHUS.
[TonHOE BHYTpPEHHEE OTPAKEHHUE.
[IpenenbHbIN yroi NOJHOTO BHYTPEHHETO
OTpPaKEHUS

Pemenue 3ay1a4 Ha MpUMEHEHHE 3aKOHOB
OTpaXeHUs U MPETOMIICHUS CBETa

Xox stydeit B mpusme. Jlucnepcens cBera.
CnoxxHbIH cocTaB Oenoro ceera. L[Ber



69

70

71

72

73

74
75
76

77

78
79
80

81

82

&3

84
85

86

JInn3el. @OKyCHOE pacCTOSHUE U
ONTHUYECKas CUJIa JTMH3BI

[TocTpoenue n300paskeHUH B IMH3aX U UX
cUCTEMaX. YBEJIMYECHUE JINH3BI

Pemrenne 3aaa4 Ha IOCTPOCHUC
H306pa)KeHHfI, MMOJIYy4a€MbIX C IIOMOIIBIO
JIMH3

I'ma3 kak onruueckas cucTrema

Pemenue 3amay. Hpenenm MMPpUMCEHUMOCTH
FCOMCTpH‘-ICCI(Oﬁ OIITUKHU

CKOpOoCTh CBETa U METO/bI €€ U3MEPEHUS
Jucnepcus ceera
WnTepdepennus ceeta

Kor CPCHTHBIC UCTOYHUKHU. YenoBus
Ha6JHOIICHI/ISI MakKCUMyMOB U MUHUMYMOB

Pemnrenue 3amau
[Tpumenenue uHTEpPEpEeHINN
Hudpakmus ceera

Judpakuuonnas pemeérka. YcnoBue
HaOTIOCHNUS TJIABHBIX MAKCUMYMOB

Pemrenue 3amau

[TorepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

Pemenne 3agau
CBeToBbI€ SIBJICHUS B IPUPOJIE

O000111eHre U cUCcTEMAaTH3alU 3HAHUI 11O
Teme "OnTuka"
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89

90

91

92

93
94
95
96

97

98

99
100

101

KontponpHas padora no teme «Ontukay

rpaHI/II_ILI MNPUMCHUMOCTH KJ1aCCHYECKOM
MCXaHUKHU. 3aKOHBI QJICKTPOAUHAMUKHU U
MMPUHIUIT OTHOCUTCIIBHOCTHU

[Toctynarsl crienaabHON TEOPUU
OTHOCHUTEIIBHOCTH

IIpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAIL.
[TpeobpazoBanus JlopeHna. YciaoBue
NpUYUHHOCTH. OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHHU U
COKpAaIICHUE TJIUHBI

OHeprus U UMIYNbC PENATHBUCTCKOM
YaCTHULBI

CBs13b Macchl ¢ BHCereﬁ " UMITYJIbCOM
peHﬂTI/IBI/ICTCKOﬁ YaCTHUIbI. 3Hepr1/15{ ITOKOs

PaBHOBECHOE TEIIIOBOE M3ITyUECHHE

3akoH cMmenieHus: Buna

I'mnore3a M. I1nanka o kBanTax. ®OTOHEI
DHeprus u UMIyNbe HOoToHA

®otoaddext. Onpitol A. I'. Cronerosa.
3akonsl poTodrhdekra

VYpaBuenue DiiHireliHa 11 Gorodddexra.
"Kpacnas rpanuma" ¢poroaddexra

Hasnenue cera. Onbitel [1. H. JIeOenena
BomnHoBBIEe cBOMCTBA YaCTHIL

Bomnubl ne bpoins. JlnuHa BOIHBI 1€
Bpoiins u pazmepbl 001acTH JTIOKaTU3aI
JBIKYIIEICS YaCTUIIbI

S S U S w—
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104

105
106

107

108

109

110

111

112

113

114

115

KopnyckynsapHo-BOJIIHOBOM Jyanu3m
Judpakius 371eKTpOHOB Ha KpUCTaJlIax
Creun¢urka n3MepeHuii B MUKpOMUpE.
CooTHOMIEHUST HEONPEIEIEHHOCTEN
I'eitzenbepra

Pemenue rpaguueckux 3anaq

Pemienne pacu€THbIX 3a1a4

KontponpsHas pabora mo remam: "OCHOBBI
CTO", "KopmyckyaspHO-BOJTHOBOMN
Tyanu3m"

OnBITHI IO UCCIIEAOBAHUIO CTPOEHUS aToMa.
[Tnanerapuas monens aroma Pezepdopaa
IToctynarst bopa

Bunel ciektpoB. CekTp ypoBHEHN 3HEpPTrun
aToma BOZI0poza

CHOHTaHHOE U BBIHYKJEHHOE U3Ty4YECHHE
CBeTa

Jlazep

Hyxnonnas monens siapa
['eitzenbepra-lBaneHko. 3apsi U MaccoBoe
qucio aapa. M3oromnel. PagnoaktuBHOCTH
3aKoH paJuoaKkTUBHOrO pacnaaa. CBoiicTBa
MOHM3UPYIOLIETO U3NTyueHus. BiausHue
PaANOAKTUBHOCTHU HA )KUBbIE OPraHU3MBI.
Ho3zumerpus

OHeprus cBA3M HyKJIOHOB B sifpe. SnepHble
cuibl. Jledext maccel aapa. SAnepHbie
peakmuu. SAnepusie peakropsl. [IpodmeMbr



116

117

118

119

120

121

122

123

YIPaBJIIEMOTr0 TEPMOSAEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThl Pa3BUTHUS SACPHOM
SHEPIreTHKU

MeTonb! perucTpanuu U UCCiae10BaHus
AIIEMEHTapHbIX YacThll. @yHIaMeHTaIbHbIE
B3aUMOJICHCTBYS. baprOHBI, ME30HBI U
nentonsl. [Ipencrasnenne o CtangapTHON
Mozenu. KBapk-ImrooHHas MOJeNnb aJpOHOB

®dusuka 3a npeaenamMu CTaHaapTHOM
Mozenu. Témuas marepust U TEMHas
sHeprusi. EnuHCcTBO (hr3nueckoil KapTHHBI
MHupa

Oransl pa3BUTUS aCTPOHOMUU. 3HAUEHUE
aCTPOHOMUU

[IpuMeHUMOCTh 3aKOHOB (PU3UKH JIJIst
00BSCHEHHSI PUPOJIBI KOCMHYECKUX
00BeKTOB. MEeTOIbI aCTPOHOMHUYECKUX
HCCIIEOBaHUMN

CoBpeMeHHbIE ONITHYECKUE TEIECKOTIBI,
pagroTeNIeCKOMbI, BHEATMOC(EpHAs
aCTPOHOMUS

Bun 3Bé3nH0TO HeOa. Co3Be3nus, spKue
3BE3/bI, IJIAHETHI, UX BHAUMOE JIBIDKCHUC
Conneunas cuctema. Connue. ConHeuHas
akTUBHOCTb. McTounuk 3Heprun ConHia u
3BE3

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Junarpamma "crniekTpanbHbINA K1acc —
CBETUMOCTH"
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125
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127

128

129

130

131

132

3Be3IbI INIABHOM MOCIEI0BATEIIbHOCTH

BuyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE PEACTABIEHUS O
IIPOUCXOXACHUHU U 3BoItonuu ConHua u
3BE371. DTallbl )KU3HU 3BE3]

Muineunsiii [TyTe — Hama ["anaktuka. Tumnsl
ranakTuk. YEpHbIe ABIPHI B SApPaX TadakTHK

Bcenennas. Pacmimpenne Beenennoil.
3akoH Xa06mna. Teopust bonbioro B3peiBa.
PenukToBoe usnyueHue

Macurrabnas crpykrypa Beenennoii.
MeraranakTuka

Hepewménnpie mpobieMbl aCTPOHOMHH

@u3nyecKuil IPAKTUKYM I10 TEME
"UccmenoBanue MarHUTHOTO OIS
MMOCTOSSHHBIX MAarHUTOB'" WJIH
"UccaeqoBaHue CBOUCTB
dbeppomarneTukoB" unu "MccienoBanue
JIEACTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

@u3nyeCcKuil NPAKTUKYM I10 TEME
"U3smepenue cuiibl Amniepa” uinum "M3yuenue
3aBUCHUMOCTHU CHJIbI AMIepa OT CHJIbI TOKa"
niu "OnpeneneHre MarHUTHOM MHIYKIUN
Ha OCHOBE U3MEpEHMs cuibl Ammepa”
@u3nUeCKu IPAKTUKYM II0 TEME
"UccnenoBanue sBIeHUS
ANIEKTPOMArHUTHOM UHAYKIMU'" WU
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134

135

136

137

138

139

"Omnpenenenre HHAYKIIMA BUXPEBOTO
MarduTHOro moJisa"

@u3nueCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue siBICHUS CAMOMHAYKIUU"
i "COopka MOAEIH IEKTPOMAarHUTHOTO
re”Heparopa"”

PU3NYECKUH ITPAKTUKYM I10 TEME
"N3mepenue nepuoaa CBOOOIHBIX
KoJIeOaHUN HUTSIHOTO U MPY>KUHHOTO
MAasITHUKOB"

Ou3NYECKU MPAKTUKYM I10 TEME
"IIpeoOpa3oBaHre YHEPTHH B IPYKUHHOM
MasTHUKE"

Pu3znyecKuil NPAKTUKYM I10 TEME
"HccnenoBaHue nepeMeHHOT0 TOKa Yepes
MOCJIEI0BAaTENIbHO COCAMHEHHBIE
KOHJICHCATOP, KaTyIIKYy U Pe3UCTop" Miun
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIH [IEPEMEHHOr0 ToKa"

OuU3NYECKUN MTPAKTUKYM I10 TEME
"N3ydeHue napaMeTpoB 3BYKOBOM BOJHBI'

@u3nueCcKuil IPAKTUKYM I10 TEME
"N3MepeHnue nokasaresst NpeoMIICHUs
crexia" wiu "llonyyenue n3odpaxeHus B
CHCTEME M3 IUIOCKOTO 3€pKajla v JIMH3bI"

Pu3nueCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUS OT BEIeCTBa (Ha MpuMepe
kuakux uH3)" uin "M3mepenue
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141

142

143

144
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(hOKYyCHOTO PAaCCTOSTHHS PaCCEUBAIOIINX
ua3"

@u3nueCcKuil IPAKTUKYM I10 TEME
"Habmronenue nudpakiuuu, HHTEpPepeHInn
U HoJsipu3anuu ceera'

DuU3NYECKU MPAKTUKYM I10 TEME
"OnpeneneHne UMITyIbCa U SHEPTUU
PENATUBUCTCKUX YacTULl (110 poTorpadusim
TPEKOB 3apsHKEHHBIX YAaCTHIl B MATHUTHOM
nose)"

Ou3NYECKU MPAKTUKYM I10 TEME
"U3mepenne nocrosiHHOM [lnanka Ha
OCHOBE HccieoBaHus GpoTorddexra” umum
"HccnnenoBaHue 3aBUCUMOCTH CUJIBI TOKA
Yyepe3 CBETOJIMO/T OT HaNpsKeHus"

Ou3NYECKU MPAKTUKYM I10 TEME
"HccnenoBanue crieKTpa pa3pekeHHOTO
aTOMapHOTro BOAOPO/Ia U UBMEPEHUE
nocTosiHHoM Punbepra”

OuU3NYECKUN MTPAKTUKYM I10 TEME
"UccnenoBanue pagnoakTUBHOTO (hoHA C
WCITOJIb30BAaHUEM J03UMETpa" WU
"N3ydeHue moromieHus: 6eTa-4acTuil
aIroMyuHuEM"

Pu3nyeCcKuil NPAKTUKYM II0 TEME
"HabOmroneHus 38€30H0T0 HEDA
HEBOOPYKEHHBIM INIa30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX NPUIIOKEHUHN IS
OTIpeJIeJIEHUs TTOJIOKEeHNST HeOeCHBIX
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147

148

149

150

151

152

O6’BCKTOB Ha KOHerTHYIO naTy: OCHOBHBIC
co3Be3aus CeBepHOro noyymapus U spKue
3BE316!" win "HaOmroneHus B TeIECKOI
JIyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOTIJICHUH "

O0001IeHNe U CHCTEMaTH3aIs 3HAHHH.
Ponb ¢usnkm u acTpoHOMHUU B
SKOHOMHMYECKOM, TEXHOIOTTUECKOM,
COITMAILHOM M 3THYECKOH chepax
JIeSITCIIbHOCTH YeIOBEKa

O060011eHre U crucTeMaTH3alus 3HaHUM.
Ponb 1 MecTO GU3MKH U aCTPOHOMHUU B
COBPEMEHHOM HAYyYHOW KapTUHE MUpa

O06o011eHre U cuCcTeMaTH3aIus 3HaHUH.
Ponp dpusnueckoit Teopun B popmupoBaHun
IIPEICTaBICHUN O (PU3NUECKON KapTUHE
MHUpPa, MECTO (PU3UIECKON KapTHHBI MUPA B
00111eM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPE/ICTABICHUM O
pupoe

O06o0111eHME U CUCTEMaTU3alMs 3HaHUM 110
teme "Kunemaruka"

O0001IeHNEe U cUCTEMATH3aIis 3HAHUH 110
teme "Kunemaruka"

O0001eHne 1 cucTeMaTU3alus 3HaHUH 110
teme "JIlunammka"

O0001IeHNE U CHCTEMAaTH3alys 3HAHHH 110
teme "Craruka TBepaoro tena'



O0001IEeHNE U cUCTEMATH3AlIU 3HAHUI 110

153
TeMe "3aKOHBI COXpPAHEHHS B MEXaHHKeE"
O0001IeHNEe U cUCTEMATH3AIMs 3HAHUH 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
teopun"
00IlIEHNE U CUCTEMATH3AIIUS 3HAHUH 110
06006
155 teme "Tepmonnnamuka. TenaoBsie

MAaIIuHe!"

O00011eHre U cUcTEMaTU3alMs 3HAHUH 110
156 Teme "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbie nepexob!"”

O00011eHHE U CUCTEMATHU3ALIMS 3HAHUI 10

157 " "
TeMe "DIEKTPUIECKOEe MOje

158 O0001IeHNEe U cUCTEMATH3alis 3HAHUH 110
teMe "[1oCTOSHHBIN 2NeKTpUYECKUNA TOK"

159 O00011eHne U cUcTEMaTU3alUs 3HAHUI 110
teme "Toku B pa3nuuHbIX cpenax”

160 O0o001IeHNEe U CHCTEMAaTH3alysl 3HAHHH 110
teme "MarautHoe mone"
PesepBHbIil ypok. O6001IeHIE 1

161 CHUCTEMAaTH3alUs 3HAHUI 10 TEME
"OneKkTpoMaruuTHas MHAyKIus'"
PesepBHbIil ypok. O60011eHIE 1

162 cucTeMaTHu3alus 3HaHUH 110 TeEMe
"Mexannueckue KojaeOaHusa"
PesepBHbIii ypok. O600IIeHNHE 1

163 CHCTEeMaTHu3alys 3HaHUH 110 TEME

"JneKTpoMarHuTHbIE KojieOaHus"



164

165

166

167

168

169

170

PesepBHbIil ypok. O6001eHIE 1
CHUCTEeMaTHU3alMsl 3HAHUHU 10 TEME
"MexaHn4€eCKHE U 3JIEKTPOMArHUTHBIE
BOJIHBI"

PesepBHbIil ypok. O600111eHIE 1
cucTeMaruzanys 3Hauui mo reme "Onruka'

PezepeHblii ypok. O6o01enHue u
cucTeMaruzanus 3HaHuH 1Mo TeMe "OCHOBEI
CTO"

PesepBHbIil ypok. O6001IeHIE 1
cucTeMaru3alus 3HaHu| 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

PesepBHbIil ypok. O600111eHIE 1
cucTeMaru3anusd 3HaHuil o teme "dusmka
aroma"

PesepBHbIit ypok. O600IIeHNHE 1
cucTeMaTu3alus 3HaHui 1o teme "duzuka
aTOMHOTO SI/Ipa ¥ AJIEMEHTApHBIX YacTull"
PesepBHblii ypok. O60011IeHNE 1
CHUCTEeMaTH3alus 3HAHUI 110 TeMe
"OnemenTsl acTpoduzuxu”

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16






YYEBHO-METOAUWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

1) ®usuka, 10 xknacc/ Kacesanor B.A., O01iecTBO ¢ OrpaHUYeHHOMN
OTBETCTBEHHOCTHIO «JIPO®DAY; AxkuimonepHoe o6miectBo «M3narenbcTBo
«IIpocBemienue»

2) ®wusuka, 11 knacc/ KacesnoB B.A., O611ecTBO ¢ OrpaHUYEHHOM
0TBeTCTBEHHOCTHIO «IPODAY; Akimoneprnoe obiectBo «3narenbcTBo
«IIpocsemieHne

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJISA

1) ©®wuzuka. YromyOneHHslid ypoeHb. 10-11 knaccel : paboyas mporpamMma K JIMHUH
YMK B.A. KacbsiHOBa : yueOHO-MeTonuueckoe nocodue / B.A. KacwsiHOB,
N.I. Bnacora. —M. : [Ipoda

2) ®wuswuka. 10 k1. YromyOiaeHHbIH ypoBeHb : yueonuk / B.A. KacbsiHOB. — 5-€ u3f.,
crepeotun. — M. : [lpoda

3) @wusuka. 11 k1. YromyOnenHnslil ypoBens : yueonuk / B.A. Kacbsanos. — 5-e u3f.,
crepeorurn. — M. : [Ipoda

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETU

UHTEPHET

1) http://nsportal.ru — COITMATILHAS CETh PAOOTHUKOB OOpa30BaHMS

2) http://markx.narod.ru/pic/ - pU3KMKA B LIKOJIE

3) http://festival.1september.ru/articles/ - (heCTHUBAJIb MTEAATOTHISCKUX HaACH «OTKPBITHIHA

YPOK»


http://nsportal.ru
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4) http://www.fizika.ru/ - CAalT I yunuTenend GU3UKU U UX YUCHHUKOB

5) http://www.physics.ru/ - MaT€pHaIIbI IO (PU3NKE

6) www.ege.edu.ru - ”HOpMAIIMOHHBIH opTai EI'D

7) http://school-collection.edu.ru/ - €AUHAA KOJIJICKIIUA ]_IOP


http://www.fizika.ru/
http://www.physics.ru/
http://www.ege.edu.ru
http://school-collection.edu.ru/




