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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3uMKe Ha YpOBHE CpeaHero ooOImero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHUH M TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesibHOM porpamMmsbl, peactaBieHHbIX B DI'OC COO, a Taxxke
c yu€tom ¢enepanpHON paboyeil mporpamMmbl BocmHTaHWsS u KoHmemmmn
npenoaaBaHus yaeOHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX OPTaHU3ALNAX
Poccuiickoit @enepannu, peaiu3yroInX OCHOBHbIE 00pa30BATEIbHBIE IPOIPAMMBI.

[Iporpamma no gusuke onpenesnseT 00s3aTebHOE MPEAMETHOE COJIepKaHHeE,
YCTaHaBIMBAET PEKOMEHIyEMYIO MOCJIEI0BATEIIbHOCTh U3YUEHHUSI TEM U Pa3/IeiioB
y49eOHOTO TpenMeTa C YYETOM MEKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OOy4aroluXcs.
[Iporpamma 1o Qusuke Aa€T TPEACTABICHHE O IENSIX, COJEp>KaHUU, OOIICH
cTpaTernd OOy4YeHUs, BOCHUTAHHUS U Pa3BUTUS OOYYAIOMIMXCSA CpPEACTBAMH
ydeOHoro npeaMmera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (pu3uku yriiyO0JIEHHOTO YpPOBHS IO3BOJISIET pPEali30BaTh
3a/1layu NMpoeCCHOHAIILHON OpUEHTAIIMH, HAIMIPaBJICHO Ha CO3JaHUE YCIOBHM JUIs
NPOSIBIICHUS] CBOMX HHTEJUIEKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH Ka)IbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAMMBI [JIsl TPOJOJDKEHHS O0pa3oBaHUs B
OpraHu3almsIX npodeccruoHanbHOTO o0OpazoBaHus 1o pPa3ITUYHBIM
(UBUKOTEXHIYECKUM M HH)KCHEPHBIM CIICITHATBHOCTSIM.

B nporpamme mo ¢pusuke onpeaenstoTcs IIaHupyeMble pe3yIbTaThl OCBOSHUS
Kypca (u3NMKd Ha YypOBHE CpeaHero oOmero oOpa3oBaHUs: JUYHOCTHBIE,
MeTarpeIMETHbIE, peAMETHBIC (Ha yriay0inEHHOM YpOBHE).
HaydHoMeTonomornueckoit 0CHOBO# it pa3paboTku TpeOOBaHUN K TUYHOCTHBIM,
METaNpeAMETHBIM ¥ TPEAMETHBIM pe3yibTaTaM OOyYaloIIUXCs, OCBOUBIIHNX
nporpaMmmy 1o (pu3MKe Ha ypPOBHE CPETHETO 00Iero 00pa3oBaHus Ha YrIyOJaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESATEIIbHOCTHBIN TOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOCHHSI Kypca (PU3MKH Ha YIITyOJIEHHOM
YpOBHE, B TOM YHCJIE PEAMETHBIC PE3yIbTaThl 10 TOJaM 00yUEeHHUS; COJEPKaHNe
yaeOHoro npeamera «Du3nka» 1Mo rojgaM 00ydeHHUs.

[Iporpamma 1o ¢u3nke HMEET MPUMEPHBIA XapaKTep W MOXKET OBITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pab0OYMX IPOTPaMM.

[Iporpamma 1o (u3uKke HEe CKOBBIBACT TBOPUYECKYIO WHUIIMATHBY YUHUTEICH U
MPENOCTABISACT BO3MOXKHOCTH JIJII  pEaNM3alldd  PA3JIMYHBIX METOJUYECKUX
MOJXO/OB K TMpenojaBaHuio (Pu3uku Ha yriayOJE€HHOM YypOBHE MPHU YCIOBHH
coxpaHeHus 00s3aTEIHPHOM YaCTH COJIEPKaHUs Kypca.



®dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHaX NPUPOJbI, BHICTyHas B
KayecTBE Y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHU 00 okpyskaromeM Mupe. [1IkonbHbIN Kypc PU3NKH — CUCTEMOOOPA3YIOIINI
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3NUECKHE 3aKOHbI
JexaT B OCHOBE IMPOLECCOB U SIBJICHUW, H3yYaeMbIX XUMHUEH, OHOJIOTHEH,
busmueckoir reorpadmeirt m acTtpoHomued. lcmonp3oBaHWE W AKTHBHOE
OpUMEHEHUE (U3MYECKUX 3HAHUM ONpeNenwyio XapakTep U OypHOE pa3BUTHE
Pa3HOOOPA3HBIX TEXHOJIOTH B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHMSI KOCMOCA,
MOJy4YeHHUs HOBBIX MAaTEPHUAJOB C 3aJaHHBIMU CBOMCTBamMu. M3yuenue Gusuku
BHOCHT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyuaroierocsi, B pOpMUpOBaHUE YMEHUN NPUMEHATh HAyYHBIM METOJ MO3HAHUS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHMM.

B ocHOBY Kypca (pU3HMKU Ha ypOBHE CPEAHEro 00LIEro 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 TOCTPOESHHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepHuall U3 BCEX pa3/esioB (PU3UKHU, BKIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoea z2enepanuzayuu. B COOTBETCTBUM C HEW MaTepual Kypca (DU3UKH
oObeaMHEH BOKPYr (u3MUEeCKHMX Teopuid. Benymmm B Kypce sBIsETCA
(dbopMHUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUHU, BELIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanus NpeanoyiaracT MCIOJb30BAHUE
I'YMaHUTAPHOTO TMOTEHIMana (PU3NYECKOW HAayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
($u3MKH ¢ pa3BUTHEM OOILIECTBA, a TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamH.

Hoesa npuxnaonoit nanpasinennocmu. Kypc Gusuku yriiyos€éHHOTO YpPOBHS
MpEANoaraeT 3HaKOMCTBO C IIUPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJOTMYECKUX
MPUJIOKEHUN HM3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccmarpuBarOTCs Ha
YpPOBHE OOIIMX NPEACTaBICHUN M COBPEMEHHBIC TEXHUYECKHE YCTPOWCTBA, W
TE€XHOJIOTHUHU.

Hoea 3xonocuzayuu peanusyercsi IMOCPEACTBOM BBEJICHHUS DJIIEMEHTOB
CoJIep KaHMs, TOCBAMIEHHBIX KOJOTHYECKUM ITPOOIeMaM COBPEMEHHOCTH, KOTOPBIC
CBS3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXKIEHHUS MpoOsieM
PaIMOHAIBHOTO MPUPOIOTIOE30BAHMS U SKOJIOTHYECKOM 0€301TaCHOCTH.

OcBoeHnue cofiep>kanusi MPOTrpaMMBbl 1o (HU3HKE JTOHKHO OBITh TOCTPOSHO Ha
MPUHITUIAX CHCTEMHO-JIEATEILHOCTHOTO moaxoaa. st Gu3uKu peanu3ainus 3THX
MPUHITUIIOB 0a3MPyETCs HAa UCIOJIB30BAHUU CAMOCTOSTEILHOTO IKCIICPUMEHTA KaK



MOCTOSIHHO JielicTBYytomero ¢akrtopa ydeOHOoro mporecca. s yrmyO0néHHOTO
YPOBHS — OJTO CHCTEMa CaMOCTOSTEIbHOTO YUYEHHYECKOTO JKCIIEPUMEHTA,
BKJIIOYAIONIETO (POHTAJIbHBIE YYEHHUYECKHE OIBIThl TPU H3YYEHUHU HOBOTO
MaTtepuana, JabopaTopHble pabOThl U pabOThI NMpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa criocoba peanuzanuu (GU3NIECKOTo MpakTUKyMa. B mepBoM citydae mpakTUKyM
npoBoauTcst 6o B koHue 10 m 11 wkiaccoB, muboO mocie mepBOro U BTOPOTO
MOJIYTOJUN B KaXKJOM M3 3THX KJIaccoB. BTopoit croco0 — 310 uHTerpamnus padbor
MpaKTUKyMa B CUCTEMY J1a0OpaTOpPHBIX padOT, KOTOpPbIE MPOBOASTCS B IMpoIiecce
u3yueHusi pazzaena (temsl). [Ipu 3TOoM moj paboTaMu MpakKTUKyMa MMOHUMAETCS
CaMOCTOSITENIFHOE ~ UCCJIEIOBaHHE, KOTOPO€ TPOBOJUTCS 1O PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOW HHCTPYKIIUH.

B nporpamme 1o (¢u3Mke cucTeMa YUYEHHYECKOrOo HKCIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKTUKyMa MpeAcTaBlieHa €AMHBIM IepedHeM. Brioop
TEMATUKU JUISI 3TUX BUJOB YYCHHYECKHX MPAKTHYECKHX PabOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoLecca UCXOs U3 0COOEHHOCTEN MOYypPOUYHOTO
IUIAHUPOBAHMUS M OCHallleHus kaOuHetra ¢usuku. llpu 3TOoM obOecneunBaeTcs
OBIAJICHHE OOYYaIOUIMMHCS YMEHUSAMH TPOBOJUTH TIPSIMbIE U KOCBEHHBIC
U3MEPEHHsI, UCCIENOBAHUS 3aBHCUMOCTEH (PU3NYECKHMX BEITUYMH U TMOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHNE yAEISETCS PELICHUIO pAaCUETHBIX U KaU€CTBEHHBIX 3a/1ad.
[Tpu 5TOM A pacu€THBIX 3a/1a4 MPUOPUTETOM SBJISIFOTCS 33JIa4M C SIBHO 33JaHHOMN
¥ HESBHO 33/IaHHON (M3MUYECKON MOJIEIIbIO0, TO3BOJIAIOIINE MPUMEHSITh U3YUCHHBIC
3aKOHbl U 3aKOHOMEPHOCTH KaK M3 OIHOIrO paszjesia Kypca, Tak U HHTETPUPYs
NPUMEHEHUE 3HaHUH U3 pa3HbIX pa3zesoB. [ kauecTBeHHBIX 3aJ1a4 IPUOPUTETOM
ABJIAIOTCS 3a/laHUs Ha OOBICHEHUE/TIPEACKa3aHue TMPOTEKAHUS (HU3HMUYECKUX
SBJICHUW M TIPOIIECCOB B OKPYKAIOIIECH *KU3HU, TpeOyrolue BbiOOpa (puU3MUecKon
MOJIEH JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimu @I'OC COO k MaTepuaibHOTEXHUYECKOMY
o0ecreyeHunto yueOHoro npouecca Kypc pU3UKu yriyoJEHHOTO YPOBHSI Ha YPOBHE
cpenHero ooO1ero oOpa3oBaHMs JIOJDKEH HM3y4aTbCsl B YCJIOBHUSX MPEAMETHOTO
kabuHeta. B kabuwHere Qu3MKKM MODKHO OBITH HEOOXOAUMOE J1abopaTOpHOE
000py10BaHUE /ISl BHIIOJHEHHS YKA3aHHBIX B MpOrpamMme Mo (pu3nKe y4eHUUECKUX
OTIBITOB, J1a0OPATOPHBIX PabOT U PabOT MPaAKTHUKyMa, a TaKKe JEMOHCTPAIMOHHOE
o0opy0BaHUE.

JleMoHCTpallMOHHOE  000pyJOoBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIBHON JOCTaTOYHOCTH U 00ECIeYMBAeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JIEMOHCTPAIUNA IS



UCCJIENOBAHMUS  M3Yy4aeMbIX SIBJIGHMA W  MPOLECCOB, OSMIHMPUYECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 000pyAOBaHME MJIi YYEHHMUECKHX MPAKTUYECKUX padoT
(dopMupyeTcss B BUAEC TEMATHYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JByX oOyvarounmxcsa. Temaruueckue KOMILIEKTHI
nabopatopHOTO 000pYyIOBaHUSI AOJDKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IU(PPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMHU TENAMH HU3y4YeHHUS (U3UKH B 001IeM 0Opa3oBaHUM SIBISIFOTCS:
dbopMupOBaHHE HWHTEpPECa U CTPEMIICHHUS OOYYaloOIIMXCS K HAYYHOMY H3YUYECHHIO
IPUPOJIbI, PA3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN; pa3BUTHE
MPEACTABICHUI 0 HAYYHOM METO/I€ MTO3HAaHUS U (POpMUPOBaHUE
MCCJIEIOBATELCKOrO OTHOIICHHSI K OKPY)KAIOIIMM SIBJICHUSM; (POPMUPOBAHUE

HAay4YHOI'0 MUPOBO33pPEHUS KaK pPe3yJibTaTa N3y4eHUsl OCHOB
CTPOEHUS MaTepuH U (PyHIaMEHTaJIbHBIX 3aKOHOB (pU3uKH; (HOPMUPOBAHUE YMEHUI

OOBSCHATD SIBJICHUS C UCIOJIb30BAHUEM (PU3NYECKHUX
3HaHUU U HAy4YHBIX J1I0Ka3aTeIbCTB; ((OPMUPOBAHUE NIPEICTABICHUN O POIH PU3UKU

JUISL pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  TPEACTaBICHUM O  BO3MOXHBIX  chepax  Oynaymen
npo(eCCUOHATIBHON  JIeATENbHOCTH, CBSI3aHHBIX C (DU3MKOW, MOATOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTmxenne 3TuX 1eneil 00ecreurnBaeTcsl pelieHueM CIEAYIOMUX 3a71ad B
mporiecce M3y4deHus Kypca (U3MKH Ha YPOBHE CpeAHEro oOIero oopa3oBaHMUS:
mpuOOpeTeHNEe CHUCTeMbl 3HAHUU 00 oOuwMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpPHUAX,  BKJIOYAs  MEXaHWUKY,  MOJCKYJSIpHYI0O  (DHU3UKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U 3JIEMEHTHI acTpOPU3UKU; POPMUPOBAHUE
YMEHUHN TPUMEHSTh TEOPETUUECKUE 3HAHUS ISl O0BsICHEHUST (PU3UIECKUX SBJICHUIN
B TIPUPOAC W JUISI TIPUHSATHS MPAKTUYECKUX PEIMICHUH B TIOBCEIHEBHOW JKHU3HM,
OCBOEHHUE CIOCOOOB pEUICHHs PA3IMYHBIX 3a/ad C SBHO 33JlaHHON (DU3HUecKoi
MOJICNIbIO, 3a/iad, MOJPa3yMEBAIOIINX CaAMOCTOSTENIbHOE CO3/IaHue (pu3ndeckoin
MOJIENIM, aJeKBaTHOW YCJOBHSIM 3aJadd, B TOM YHCIE 3aJad WHKEHEPHOTO
XapakTepa; TOHUMaHue GU3NIECKIUX OCHOB ¥ MPUHIIUIIOB JIEHCTBUS TEXHUIECKUX
YCTPOWCTB U TEXHOJOTUYECKHUX MPOIIECCOB, UX BIHMSIHUS HA OKPYXKAIOIIYIO CPEIY;
OBJIAJICHAE METOJaMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
bU3MYEeCKUX JKCIIEPUMEHTOB, aHajdn3a W HWHTEpHpeTanud  HHPOPMAIINH,
OTpEENeHHUs] JOCTOBEPHOCTH MOJYYEHHOTO PE3YNbTaTa; CO3JaHUE YCIOBHM IS
Pa3BUTHUSI YMEHUU MMPOECKTHO-UCCIEA0BATEIBCKOM,



TBOPYECKOH JI€ATEIbHOCTH;
pa3BUTHE HHTEpeca K chepaM MpodecCHOHATTBHON ACSITEIHPHOCTH, CBI3aHHOM
C pU3UKOH.

B cootBerctBun ¢ TtpeboBanusimu PI'OC COO yrayOn€HHBIN ypOBEHb
u3ydeHus ydeOHoro mpenmera «@Pu3uka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHHUs BBIOMpaeTcs OOYYaAIOUIMMMUCA, IUIAHUPYIOIIUMHU TPOJOJIKECHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yrmyOnaéHHBIA YPOBEHb) Ha YPOBHE CPEIHETO 0OIIEero
oOpazoBanus otBoautcs 340 wacos: B 10 kimacce — 170 gacos (5 yacoB B HEZEI0), B
11 xmacce — 170 yacoB (5 4acoB B HEJEJIO).

[Ipennaraemeiii B mporpamMMe 1o (U3HKE TMepedyeHb JTabopaTOpHBIX U
IPAKTUUECKUX padoT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BBIOOP
IOpOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM MHIUMBUIYaJIbHBIX
0COOEHHOCTEH 00yUarOIIUXCS.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®dusuka — QyHaaMeHTanbHas Hayka o npupoze. Hayunsiit MeTon mo3HaHus u
METO/IbI UCCIEIOBAaHUS (PU3NICCKUX SBICHUI.

DKCHEpUMEHT M TEOpHs B Mpollecce Mo3HaHusA Mpupoasl. Habmronenue u
HKCIIEPUMEHT B (PU3HUKeE.

CrocoOb1  m3MepeHusi (U3UYECKUX BETUYWH (aHAIOTOBBIE W ITU(GPOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  W3MepeHH  QuU3MUecKUX BenWYMH  (a0coyfoTHasE U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NYECKUX SBJICHHM W MPOIECCOB (MaTepHalibHAsl TOYKa,
a0COJIFOTHO TBEPJI0E TEJIO0, UJIealIbHASI dKUJKOCTh, U€aTbHbIN ra3, TOUCUHbIN 3aps).
['unore3a. PU3NYECKNI 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTU. PU3NYECKAs TEOPUS.

Ponb u Mecto ¢usuku B GopMUpPOBaHUM COBPEMEHHOM HAYYHON KApTHUHBI
MHUpa, B PAKTUYECKOW IEATEIIbHOCTH JIFOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne cuibl TOKa U HAaPsDKEHMS B LEMH OCTOSIHHOTO TOKA P MOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ I poBoii Jadopatopue no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH TIPHU IIOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe BHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKHU.

Panuyc-BeKTOp MaTepHalbHOM TOYKHM, €r0 IPOEKIUU HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpelHsI CKOPOCTh, MTHOBEHHAsl CKOPOCTh) H
YCKOPEHHE MaTE€pUaJIbHOW TOYKHM, MX NPOEKIUHU HAa OCH CUCTEMBI KOOpIMHAT.
CroxeHue nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABM)KEHHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IMyTH MaTEPUAIIbHOM TOYKH OT BPEMEHH U UX
rpaduku.



CBoOomHOE maneHune. YCKOpEHHE CBOOOTHOTO MmajeHus. J[BrkeHHe Tena,
OpOIIEHHOr0 IMOJA YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJIHMHAT, CKOPOCTU H
YCKOPEHHS MaTEepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitHoe  nBukeHue. JIBWKEHHE  MaTEpUalIbHOM  TOYKH MO
OKPY>KHOCTH. YTJOBasg W JIMHEHas ckopocTh. llepuon M wacrtora oOpaiieHwus.
[leHTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTeIbHOE (TaHI€HIMAIBHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHu4yeckne ycTporucTBa U TEXHOJIOTHUECKUE MMPOLECCHI: CITUIOMETD,
JIBWKEHUE CHapsIOB, LENHblE,  HIECTEpPEHYATBIE U pEMEHHBIE
nepeaadn, CKOPOCTHBIE JIU(THI.

Jemoncmpayuu.

Mopenb cuctembl OTCYETA, WLIFOCTpPALM KUHEMATUYECKHX XapaKTEPHUCTHK
JIBYOKCHUS.

Crioco0Obl uccie0BaHusl IBUKEHUI.

MtrocTpanys npeaenbHOro Nepexoia i NBMEPEHHE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HabGmronenne aBuxkeHUs Tena, OPOIIEHHOrO TOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IyTeH, TPACKTOPUM, CKOPOCTEH JIBUKEHHS OJHOTO M TOTO K€ TeJla
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

W3yyeHue HEpaBHOMEPHOTO JABWKEHHS C LIEJbIO OMpPEAesieHuss MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHHUsl MpU MPSAMOJMHENHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHH NP PABHOYCKOPEHHOM
JBH>KCHUU.

U3mepenre  yckopeHus  CBOOOJHOrO  MajaeHus  (PEKOMEHIOBAaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOPUN ).

N3yuenune  nBWKEHHUS TeJa, OPOIIEHHOTO TOPU30HTAJIBHO.
IIpoBepka runoTessl 0 NPSAMON MPOMOPLIMOHATIBHONW 3aBUCUMOCTH MEXKIY
JAIIHOCTBIO TTOJIETA M HAYAJIbHOW CKOPOCTBIO TEIA.

W3yyeHue IBHXKEHMSI Tela MO OKPYKHOCTH C TOCTOSHHOM IO MOJIYJIIO
CKOPOCTBIO.



HccnenoBanue 3aBUCUMOCTH NIEPUOAA OOpaIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpOoB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH HproTona. MHepumanbHble cucTEMBl OTCY€TA. [IpmHIMAN
oTHocuTenbHOCTH ["anmunes. HenmHepuuaneHble cuCTeMBbl OTCYETa (OmpeneseHue,
IPUMEDBI).

Macca tena. Cuna. [lpuHiun cynepno3uiuu Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOU TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOIO TSITOTEHHUS. OKBUBAJIEHTHOCTh TIPABUTALMOHHON H
WHEPTHOM MAaCCBI.

Cuina TsKkecTu. 3aBUCUMOCTh YCKOPEHUSI CBOOOTHOTO MaJACHUs OT BHICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpauyecKkor MUpoThl. [[BrkeHrne HEOECHBIX Tell
M X CIIyTHUKOB. 3akoHbl Kemnnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tenma, aBMXKylerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Ciiia TpeHUS CKOJIBKEHUS U CUIIA TPEHUS TIOKOSL.
Koaddumment tpenus. Cumna conpoTUBICHUS TP IBUKEHUU TEJA B )KUIKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: INMOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS TENN B MHEPLHUAIBHBIX U HEMHEPLUUAIbHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nByX OMIMHAPOB WM IIAPOB pPa3HOW MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATILHON CUCTEMBI OTCYETA.

CpaBHEHHE PaBHOACHCTBYIOLIEH NPHUIIOKEHHBIX K TETY CUJI C IPOU3BEICHUEM
Macchl T€JIa Ha €ro YCKOPEHHUE B MHEPLUUAIIBHON CHCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOIINX B PE3YJIbTATE B3aUMOIEUCTBUS TEIL.

N3mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOABEME U MA/ICHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padomut, NPAKMUKyMm.



W3mepenne paBHOACHCTBYIOUIEH CHII MPU ABMXKEHUU OpYCKa MO HAKJIOHHOMN
IJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3ABUCHUMOCTH BpPEMEHHU JABW)KEHHUA Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MacChl.

HccnenoBanue 3aBUCUMOCTH CWII YIPYTOCTH, BO3HHUKAIOIIUX B IPYKHHE U
pEe3nHOBOM 00paslie, OT UX AepopMaiu.

W3yyeHue NBHKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON depes
JETKUiA OJIOK.

N3mepenne ko3(pduurenTa TpeHus Mo BEJIWYMHE YIJIOBOro KoddduiuueHTta
3aBucuMoct Frp(N).

HccnenoBanue IBUKEHUS OpycKa MO HAKIOHHOM IUIOCKOCTH C IEPEMEHHBIM
KO3 PUITMEHTOM TpEHUSI.

N3yuyenue nBMKEHUS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomotHO TBEpAOe Teno. [locTymartenbHoe M BpaliaTelbHOE ABUKECHUE
TBEPIOrO Tejla. MOMEHT CHIIbI OTHOCUTENIBHO OCH BpallleHus. [1neqo cuibl.
CnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PAaBHOBECHE.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IMPOILECCHI: KPOHILITEWH,
CTPOUTEINIbHBIN KpPaH, pelIETYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HNccnenoBanne ycrmoBUl paBHOBECUS TBEPAOrO TeEJIa, HWMEIOLIETO OCh
BpAILICHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusn 6 mMexaHuke.

Nmnynbsc MaTepuaibHOM TOYKH, CHCTEMBI MAaTEpUANIBHBIX TOYEK. LeHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CHITBI 1 U3MEHEHHUE UMITYJIbCA TEA.

3aKOH COXpaHEHUsS] UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MoMeHT uMmIlyabca MaTtepuagibHOW TOYKH. lIpelncraBieHHE O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.



PaGota cunel Ha MajioM W HAa KOHEYHOM TmepemenieHuu. [paduueckoe
MpeICTaBICHUE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 W3MEHEHHH
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUKH.

[loTeHUIMaNbHBIE M HENOTEHIMaNbHblE CWibl. [loTeHnmaneHas >HEprUs.
[TorenuunanbHas sHeprus ynpyro nedhopMUpPOBaHHON MpykuHbI. [loTeHnmambHas
SHEPrUs TEJIa B ONHOPOJAHOM IPaBUTALIMOHHOM ToJi€e. [loTeHnnanbpHas SHEprus Tena
B TPaBUTAIIMOHHOM TIOJI€ OJIHOPOJHOTO Iapa (BHYTpM M BHe Mapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBs13b paOdOTHI HEMOTEHIMAJIBHBIX CHJI C ©3MEHEHHEM MEXaHUYECKOW SHEPIrun
CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenne bepHymnu [ HI€aNbHOM KUJIKOCTH Kak CJEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHuyeckue yCcTpouCcTBa U TEXHOJOTHYECKUE MPOLECCHI: IBUKEHHUE PAKET,
BOJAOMET, KONEDP, IPYKUHHBIN MUCTOJIET, THPOCKOI, (PUTYPHOE KaTaHHE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHre MOLHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalleHUs] KUHETUYECKOW WU IMOTEHUHUAIBHOM JHEPrud IMpHU
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMaJICHUH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmuKym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY ITYTH.

N3mepenune cuibl TATH, CKOPOCTH MOJENH JIEKTPOMOOMIISI U MOIHOCTH CHJIbI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBUM.

M3mepeHne KHHETUYECKOM YJHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEeHHE U3MEHEHUSI MOTEHIIMATBLHOW SHEPTUH MPY>KUHBI ¢ PAOOTON CHIIBI
TPEHUS.

Omnpenenenue padbOThl CUJIBI TPEHUS MPHU JBWIKEHUU Teja MO HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uka 4 TepMOJUHAMUKA.



Tema 1. Ocroebl MoNEKyAAPHO-KUHEMUUECKOU Meopuu.

OCHOBHBIE MOJOXKEHUA MOJeKyJIgpHO-kuHeTHueckod Tteopun (MKT), wux
onbITHOE 00ocHOBaHue. [{uddysus. bpoyHoBckoe aBuxeHue. Xapakrep JIBUKECHUS
M B3aWMOJICHCTBUSA YacTHI] BellecTBa. MoJAENN CTpPOCHHS Ta30oB, KHAKOCTEH U
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsbl MoJiekys (atoMmoB). KonnuectBo BemiectBa. [loctossnaass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa W criocoOwl e€ u3mepenus. Illkana
temneparyp Llenbcus.

Mopnenp uacaJbHOrO ra3a B MOJIEKYJSIPHO-KUHETUYECKOM TEOPUM: YaCTHULIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

["azoBeie 3akoHbl. YpaBHeHHe MennaeneeBa—Knaneiipona. AOcomroTHas
temriepatypa (mkaia temneparyp KenbBuna). 3akon /lansTona. M3ompoueccs B
UJCATbHOM Tra3e C TIOCTOSHHBIM KOJMYECTBOM BelllecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, H300apa.

CBs3p  MEXIy JaBICHHEM UM  CpPEIHEW KHHETUYECKOM  DHEpPrueu
MOCTYINATEIBbHOTO TEIUIOBOTO JIBMXKEHHSI MOJIEKYJ HWACAIbHOrO Tra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBs13p a0COTIOTHON TEMIIEPATYpPbl TEPMOJAUHAMUYECKON CUCTEMBI CO CpeTHEN
KMHETHYECKOW 3HEPTHUEN MTOCTYATEIBHOIO TEMJIOBOTO IBHKEHHUS €€ YaCTHULL.

TexHu4eckrue yCTPOMCTBA M TEXHOJOTHMYECKHE IMPOLECCHl: TEPMOMETP,
OapomeTp, Moy4YeHue HaHOMAaTEPUaJIOB.

Jemoncmpayuu.

Monenu ABUXKEHUS YacTHI] BEIIECTBA.

Mogens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita HltepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomut, npaKmuKym.

HccnenoBanure mpoliecca YCTAHOBJIEHUSI TEIUIOBOTO paBHOBECUS TIPH
TEII000MEHE MEXIy ropsUueii U XOJI0THOM BOJIOM.

M3yyeHne H30TEPMHUUYECKOrO Ipolecca (PEeKOMEHJOBAHO MCIIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue uzoxopHoro npouecca. M3yuenue

M300apHOTO MpoIiecca.



[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (TJ]) cucrema. 3amaHue BHEMIHMX YCJIOBHM IS
TEPMOJMHAMMYECKON CUCTEMBbI. BHemHME U BHyTpeHHUE napaMeTpsl. [lapameTrpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEITHUE 3HAYEHHUs BEJIMYMH, ONKMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauamo TtepmoauHamuku. (CaMoONpou3BONbHAS — PEJIAKCALIHS
TEPMOJMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopnenp wHI€anpHOTO raza B TEPMOJMHAMHKE — CHCTEMa YpaBHEHMIL:
ypaBHeHue Menneneepa—Knaneiipona v BBIpaKEHUE U1 BHYTPEHHEN JHEPTHH.
VYcnoBus NPUMEHMMOCTH 3TOM MOJEIW: HU3KAsl KOHLIEHTpALMs YAaCTHIL], BBICOKHE
TeMIIepaTypbl. BelpaykeHne JUisi BHYTPEHHEW 3HEPIMU OJHOATOMHOIO HJI€AJIBHOTO
rasa.

KBazucrarnueckne U HECTaTUYECKHUE MTPOLIECCHI.

OnemeHTtapHas paboTta B TepMOANMHAMUKE. Bbruncinenue paboTsl o rpapuky
npolecca Ha pV-auarpamme.

Tennonepegaya  kak  crnoco0  M3MEHEHHMs]  BHYTPEHHEH  SHEpIruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHust pabotel. KonBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel.  TemmoéMKOCTh Tena. YIenbHass W MOJISIpHasd
TEIUTOEMKOCTH BEIIECTBAa. YpaBHeHHe Maiiepa. YenbHass TEmIoTa CropaHus
TorymBa. Pacuér konuyecTtBa TEmNOTHl MNpu Teronepenade. Ilonstue 00
aauabaTHOM TIpoIlecce.

[lepBblii 3aKOH TEpMOAMHAMHUKN. BHYTpeHHs sHEeprusa. KoamyecTBo TErIoThl
u paboTa Kak Mepbl HM3MEHEHHS BHYTPEHHEH SHEpPruu TEePMOAMHAMUYECKOU
CUCTEMBI.

BTopoii 3aKOH TEpMOAMHAMMKH J1J11 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJUHAMUYECKONW CHCTEMbI NMPOXOAUT €AMHCTBEHHAs
aguabaTta. AOCOJIFOTHAs TeMIlepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /151 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOMXKHO
nepeaaTh TeIIoTy OT 00Jiee XOJIOAHOTOo Tea K 0oJiee HarpeToMy 0e3 KOMIIEHCAITuu
(Knay3uyc). HeobpaTuMoCTh IPUPOTHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE ACTIEKThI MCITOJIb30BAaHUS TEIUIOBBIX JABHUraresnei. TemmoBoe
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.

TexHruecKue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECChl: XOJOAWIbHUK,
KOHJUIMOHEP, AW3EIbHBIM M KapOIOpaTOpPHBINA [BUratenu, mapoBas TypOuHa,



MOJyYEHUE CBEPXHHU3KUX TEMIIEPATyp, YTWIM3ALUHS «TEIUIOBBIX» OTXOHOB C
MCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIU3ALHs OMOOPTraHUYECKOTO TOIJIMBA JJIs
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUU.

Hemoncmpauyuu.

W3meHenue Temneparypsl pu aanadaTHdecKOM PacIlIupEHUN.

Bo3nyuiHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnabaTHOro mpouecca.

KomrmbroTepHbie MOAEHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

N3mepenne yaenbHON TEIII0EMKOCTH.

HccnenoBanne nponecca OCThIBaHUS BEILIECTBA.

HccnenoBanne aqnadbaTHOro Npouecca.

N3ydeHne B3aMMOCBSI3U SHEPIUU MEKMOJIEKYJSIPHOTO B3aMMOJECUCTBUS H
TEeMIEPaTypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHAeHcauus. MciapeHue u kunexnue. Y enpHas TerjaoTa
apooOpa3oBaHUsI.

HacplleHHbIE M HEHACBIILICHHBIE Haphl. KauecTBeHHnas
3aBUCUMOCTb IUNIOTHOCTH U JABJIECHUS HACBIIIEHHOT'O ITapa OT TEMIIEPATyphl, UX
HE3aBHCHUMOCTh OT 00bEMA HACBILLIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTyphl
KHUIIEHUS OT JaBJIEHUS B AKUIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tea. AHU30TPOIUS CBOWCTB
KpuctaiuioB. [lmaBneHne u Kpuctaumsauus. YJenabHas TEIIOTA IUIABICHUS.
CyOnumarnus.

Hedopmaru tBEpAOTO Tena. Pactsokenue u cxatue. Cnpur. Moaynes FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacuiMpeHue XKUIKOCTEH U TBEPIBIX Tel, 00ObEMHOE M JIMHEHHOE
pacirpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHMI YacTHUIl BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIupeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprUn B (ha30BBIX MEPEX0IaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsKeHUE. Koa(hPUIMEHT MOBEpPXHOCTHOrO HATSHKEHHUS.
Kanusapasie sBineHus. JlapiieHue moJ MCKPUBIEHHON NMOBEPXHOCTBIO KUAKOCTH.
®opmyiia Jlaraca.



TexHuyeckue yCTPOMCTBA M TEXHOJOTUYECKUE TMPOLECCHI:  KUAKUE
KPUCTAJIJIbl, COBPEMEHHBIC MaTEPHUATIBI.

Jemoncmpayuu.

TermnoBoe pacimmpeHue.

CBoICTBa HACBIIICHHBIX apOB.

Kunenune. Kurnienue npy noHM>KEHHOM TABJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OnbITHl ¢ MBUIBHBIMU TJIEHKAMM.

CmaunBaHue.

Kanumisipasie sBiaeHUs.

Mojenu HEHbIOTOHOBCKOM JKMIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAIIINYECKOTO BEIIECTRA.

Bunasr nepopmarmii.

Hao6mronenne mansix aedopMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEH UCTIapEHUS KUIAKOCTEH.

N3MepeHue yaeapHOM TENI0ThI TUIaBACHUS JIbA.

N3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenne aOCONIOTHOM BJIAXKHOCTH BO3JyXa M OIlEHKAa MAacChl IapoOB B
MTOMEIIICHUH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKCHMUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  jAepopMallMd  PE3WHOBOro  olpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pasznea 4. dnexkrponnnamuka. Tema

1. Dnekmpuueckoe no.e.

OnekTpuzalus Tel U e€ MNpOsABICHUS. DJIEKTpU4eckuil 3apsa. JlBa Buia
AIEKTPUUYECKUX 3apsAnoB. [IpOBOJHUKH, JUAJIEKTPUKU U  TMOJYHIPOBOIHUKHU.
DneMeHTapHbINA ANEKTPUUECKUH 3apsi/l. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsiia.

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

Dnektpudeckoe noJie. Ero neicTBre Ha 3IEKTPUYECKUE 3apsibl.

Hanpsokéanocts  anektpudeckoro  mnons.  [lpoOubeiii  3apsia.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJs. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATUYECKOTO MOJiA. Pa3HOCTh MOTEHIHAIOB H
HanpspbkeHue. lloTeHnuanbHasi 3HEprusi 3apsAja B AJIEKTPOCTATUYECKOM MOJIE.
[ToreHuman snexkTpocTaTndeckoro noisi. Ces3b HANPSHKEHHOCTH TOJISI U Pa3HOCTH



NOTEHIMAJIOB JUISl  AJIEKTPOCTATUYECKOro Mo (KaKk OJHOPOJHOrO, TaK U
HEOJHOPOJIHOTO).

[IpyHIMT CYTIEPIIO3ULINN IJIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsga. Ilonme paBHOMepHO 3apsukeHHOM cdepsnl. [lone
PaBHOMEPHO 3apsbKeHHOro mo o0bémy mmapa. [lone paBHOMEpHO 3apsKeHHON
OECKOHEYHOM IUIOCKOCTH. KapTuHBI JIMHUN HampsHKEHHOCTH ASTUX TMOJEH U
SKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JusnexTpuku B AIEKTPOCTATUYECKOM noJie. Jlusnexktpruyueckas
MIPOHUIIAEMOCTh BEIIECTBA.

KonaeHcaTop. DIeKTpOEMKOCTh KOHAECHCATOpa. DJIEKTPOEMKOCTh IIIOCKOrO
KOHJIEHCATOpa.

[TapannensHoe coeauHeHne KOHAEHCATOPOB. 1locnenoBarenpbHoe coequHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBrmxkeHHe 3apsHKEHHOW YaCTULBI B OJTHOPOAHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKUE IPOLECCHI: IIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKAS 3AILUTA, 3a3€MIICHHUE 3JIEKTPOIPUOOPOB,
KOHJIeHcaTophl, reneparop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpONCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apszKa 1 pa3pska KOHJIEHCATOpa Yepe3 pe3UcTop.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npAKMuUKyMm.

OneHka cuil B3auMOJEHCTBUS 3apsSKEHHBIX TEJ.

HabGnronenue npeBpallieHust SJHEPTrUuu 3aps>KEHHOTO KOHJIEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANOIA.

N3ydeHne npoTekaHns TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MTOTEHIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.



HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmMpuiecKuili mok.

Cuia toka. [locTosiHHBIN TOK.

YcnoBus CymieCcTBOBaHUS ITOCTOSTHHOTO AJIEKTPUYECKOrO TOKa. McTouHukm
toka. Hanpsokenue U u DJ1C é.

3akon Oma Jig yyacTka Iemu.

DIIEKTPUYECKOE COMTPOTUBIIEHNE. 3ABUCUMOCTh COITPOTUBJIEHUS OJJHOPOIHOTO
IIPOBOJAHUKA OT €ro JUIMHBI M IUIOIIAAW TIONEPEYHOI0 CEYEHHUs. Y IEIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[locnenoBaTenpHOE, IapaJuIEIbHOE, CMEIIAHHOE COCTMHEHUE TIPOBOTHUKOB.
Pacuért pa3BeTBnEHHBIX dneKkTprueckux menei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JIeHua.

MONIHOCTE 3JIEKTPUYECKOrO0 TOKa. TeroBas MOIIHOCTb, BBIAEISIEMas Ha
pes3ucrope.

3/1C n BHyTpEeHHEE CONTPOTHUBIIEHHE HCTOYHHMKA TOKA. 3aKOH OMa JUIs MOJIHOM
(3aMKHYTOI1) 3JIEKTpUUECKOM 11enu. MOITHOCTh NCTOYHUKA TOKA.

KopoTtkoe 3ampIKaHueE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUHK IEKTPUUECKOU SHEPTUN.

Hemoncmpauuu.

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

HccnenoBaHre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COINPOTHUBJICHUS LWJIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOI0 CEUYEHHUs U MaTepHraa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT COIPOTUBIIEHUS IIPU ITOCTOSIHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenune DJIC. KopoTkoe 3aMbIKaHUE rajJbBaHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHMUS.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXy MOJOCAMH UCTOYHUKA TOKA OT
CWJIBI TOKA B LIEMH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomut, npaKkmuxym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOro CONPOTUBIIEHUS ITPOBOIHUKOB.



HCCJ’IGI{OB&HI/IC 3aBUCUMOCTU CHJIBI TOKa OT HAIIPSIKCHUA I JIaMIIbI
HaKaJIMBaHUA.

YBenuueHue npejena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJ[C raJibBaHUUYECKOTO 3JIEMEHTA OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKY MOJOCAMH HCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

HccnenoBanre 3aBUCUMOCTH TTOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CHUJIbI
TOKA.

Tema 3. Toku 6 pa3uunbix cpeoax.

DneKkTpuyeckass IMPOBOJUMOCTb  PA3JIMYHBIX  BEHIECTB.  DJIEKTPOHHAs
MPOBOAUMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTH COINPOTUBJICHUS METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTD.

DIEeKTpUYECKUN TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOTHUKMY. CobOcTBeHHas u pUMecCHast MIPOBOANMOCTD
oJIyIpoBOHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B BJIEKTPOJIUTAX. IJIEKTPOIUTHYECKAS IHCCOLIMAIUAL.
OnekTponus. 3akoHbl Papanes 11 SNEKTPOIIN3a.

DJIEKTpUYECKUl TOK B ra3ax. CamMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [Ina3ma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: Tra3opas3psiaHble
JaMIIbl, AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJYNMPOBOJAHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOP, (POTOMOMA, CBETOANOI, TaIbBaHNUKA, paUHUPOBAHUE ME]IU, BBITIJIABKA
ATIOMHUHUS, SIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHbI dJiekTponu3a Papaaes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHeHUE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOJIUMOCTH JAMO/IA.

Yuenuueckuit sxkcnepumenm, navopamopnsvie padomul, nPAKMUKyM.

HaGmronenue amextposusa.

N3mepeHnue 3apsiaa OJHOBAIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTHUBIIEHHS — TEPMOpE3UCTOpa  OT
TeMIepaTyphbl.



CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU AUOIA.

DuU3NYEeCKUN MPAKTUKYM.

Crioco6b1 m3MepeHust GU3NIeCKUX BETMIUH C UCIIOIH30BAHNEM aHATIOTOBBIX H
HU(POBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTH U3MEPEHUN (DU3NUECKUX BEIMYUH.
OneHka rpaHui] MOrpemrHOCTEN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHHUHM, HCCIECNOBAHUM  3aBUCHUMOCTEU
bu3nuecKkux BETUWYHMH, MPOBEpKa MPEAJIOKEHHBIX TUIOTe3 (BBIOOp U3 padoT,
OMMMCAHHBIX B  TEMAaTUYECKUX  pazeNiax  «YUYCHUYECKUH  DKCIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriryosi€HHOro ypoBHs B 10 Kiacce oCcyIecTBiIsIeTCs
C Y4YETOM COJEpKATEIbHBIX MEKIIPEIMETHBIX CBA3EH C KypcamMH MAaTeMaTHKH,
OHOJ0OTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C USYUEHUEM MEM 0008 HAYYHO20
NO3HAHUA: SIBICHWE, HAY4YHBIM (akT, rumnore3a, ¢u3nueckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJIEHHWEe, OHKCICPUMEHT, MOJEIMPOBAaHUE, MOJIeTb, H3MEpEHue,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adopaTopus.

Mamemamuxka: penieHue cHUCTeMbl ypaBHeHHMU. JIuHelHas QyHKUUA,
napabosa, runepooia, ux rpaduxu u cpoiictBa. TpuroHoMmerpudeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIINU HA OCH KOOPJIMHAT, CIIOAKEHNUE BEKTOPOB.

buonozua: Mmexanuueckoe IBWKEHHUE B KUBOU mpupone, nuddysus, ocMmoc,
TEIJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpebl,
yTHIIM3aIUsl OWOOPTraHMYECKOTO TOIUIMBA I BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE U KAMWIISIPHBIC SIBJIICHUS B IPUPOJIE,
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJTb
BEIIIECTBa, MOJISIpHAsT Macca, MOJTy4YeHHEe HaHOMAaTepUAJIOB, TEIUIOBBIE CBOMCTBA
TBEPJBIX TEN, KUJIKOCTEH U Ta30B, KUIAKWE KPUCTAIUIBI, HIEKTPUUECKUE CBOMCTBA
METaJUIOB,  DJICKTPOJUTHYECKAass  JUCCOLMAIIMS, TalbBaHWKA, DJIEKTPOHHAs
MUKPOCKOTTHS.

T'eozpagpusa: Bna>xxHOCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue NBIKCHHUN C MCTIOJb30BAaHUEM MEXaHU3MOB,
y4éT CyXOro W IKHAKOTO TPEGHHUS B TEXHUKE, CTAaTUYCCKUE KOHCTPYKIIUU
(KpOHIITEHH, pemeéTdyarble KOHCTPYKIIMH), WCIOJIb30BaHUE 3aKOHOB COXPAHCHHS
MEXaHUKU B TEXHHUKE (TMPOCKOM, BOJAOMET W JAPYTHE), JABUTATEIH BHYTPEHHETO



cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOJWIHHUK, KOHIUITMOHED, TEXHOJIOTHH
MOJyYEHUsST COBPEMEHHBIX MAaTE€pHaloB, B TOM YHCJIE HAHOMATEPUAIIOB, W
HAHOTEXHOJIOTUH, BJEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE AJIEKTPONPUOOpPOB,
razopaspsiiHbIE JIAMIIbI, TOIYIPOBOJHUKOBBIE TPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE TNOCTOSHHBIX MAarHUTOB M IPOBOJAHUKOB C  TOKOM.
MarnutHoe mone. Bektop MarHuTHOM wWHAYKIMU. [IpuHnmn cynepno3unuu
MAarHUTHBIX NIOJIEH. JINHUY MarHUTHOU MHIYKIMH.

MarauTHoe 1oJie TPOBOJHUKA C TOKOM (IIPSAMOTO MPOBOJAHHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBJICHUE U MOAYJIb. JIBH>KEHUE 3apsHKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruutHoe 1ose B Bemectse. PeppoOMarHeTUKy, rapa- U JUaMarHeTHKU.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: MPUMEHEHHE
IIOCTOSIHHBIX MarHUTOB, DJIEKTPOMATHUTOB, TECTEP-MYJIbTUMETP, dJIEKTPOJBUTaTEIIb
Axo0u, yCKOpUTENH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

Kaptuna  jguMHMM  MHOYKIMHA ~ MarHUTHOTO  MOJ1  IIOJIOCOBOIO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtrHa nMHUI MarHUTHOW MHAYKUWH OJS JUIMHHOTO MPSMOTO IPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonenicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabmroieHue nBMKeHuUs yyKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMIT JIEUCTBUSA BIIEKTPOU3MEPHUTEIIBHOTO nmpudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccenenoBanre MarHUTHOTO TTOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTUKOB.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.



N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBneHne 35IEeKTPOMarHUTHOW MHAYKUMHU. [I0TOK BEKTOpa MarHUTHOM
uHaykuuu. J/1C nHaykumy. 3aK0oH 3J€KTPOMarHUTHOW nHAYyKuun Papanes.
Buxpeoe anekrpudeckoe noie. Toku Oyko.

OJIC mHayKuuM B TPOBOJHMKE, JIBIKYIIEMCS B OJHOPOAHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTE. KaTyllika MHIYKTUBHOCTH B LIETIH NOCTOSIHHOT'O TOKA.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKUE MPOLIECCHl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3al[UTa OT AJIEKTPU3AIMU TEJI IPU JIBUXKEHUN B MAarHUTHOM I10JI€
3eMIIH.

Jlemoncmpayuu.

HabGmronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHTYKIIUU.

UccnenoBanne 3aBucumMoctd IJC HMHAYKIMU OT CKOPOCTH HW3MEHEHUS
MarHUuTHOTO MOTOKA.

[IpaBuio Jlenua.

[TameHre MarauTa B aTlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

Uccnenosanne 3aBucumMoctu DJ[C caMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyMm.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne MHAYKIUU BUXPEBOTO MAarHUTHOTO TOJISL.

HccnenoBanue sSiBICHUS] CAMOUHAYKIIHAH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Paszgea S. KoJsieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarennHas cucrema. CBoOOIHEIE KOIcOaHM.

["apmonunueckue kosebanus. KuHnematudeckoe M JUHAMHYECKOE OIMCAHUE.
DHepreTUYecKoe OonucaHue (3aKOH COXpPaHEHUs MEXaHWYeCKoW 3Hepruu). BuiBoj
JTUHAMUAYECKOTO OMUCAHUS TAaPMOHHYECKUX KOJICOAaHUN M3 MX DHEPreTHUYECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.



Amrntyaa u ¢aza koneGanuil. CBsi3b aMIUIMTYABI KOJEOAHUN UCXOAHOM
BEJINYMHBI C aMIUTUTYJJaMU KOJICOaHHH €€ CKOPOCTH U YCKOPEHHUS.

[lepuon um yactota kosieOanmii. Ilepuon manblx CBOOOJHBIX KOJIeOAHUMA
MaTteMaTudeckoro wmastHuka. Ilepros cBOOOIHBIX KOJICOAHUN MPYKMHHOTO
MasITHUKA.

[TonsiTue o 3atyxaromux xonedanusx. BeiHy X neHHbIe Konebanus. Pezonanc.
Pe3onancHas kpuBas. BnusHue 3aTyxaHusl Ha BUJ pE€30HAHCHOM KPHUBOM.
ABTOKOJICOQHUS.

TexHuyeckue ycTpoMcTBa M TEXHOJIOTUYECKHUE MPOIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHBIC MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKCHUS.

HaOmroienre He3aBUCUMOCTH MEPHOJIa MaJIbIX KOJIeOaHHMI Tpy3a Ha HUTH OT
aMILTUTYJIBI.

HccnenoBanue 3aTyxarommx KojieOaHU U 3aBUCUMOCTH MEPHOJIa CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne KojeOaHWW Tpy3a Ha MACCHBHOM TMPYXHHE C IICNBIO
dhopmMupoBaHUs MPEICTABICHUN 00 HACATHHON MOICNIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS dHEPIUH IIPH KOJICOAHUAX TPy3a Ha MPYKUHE.

HccnenoBanre BEIHYKICHHBIX KOJICOAHMIA.

HabGmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepenne mnepuoja CBOOOJIHBIX KOJI€OaHUN HHUTSHOTO W TPYKHUHHOTO
MasITHUKOB.

N3y4yenue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJIeOaHU Ha YIIPYTOM IOJIBECE.

N3yuyenue nBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUH B IPYKUHHOM MAasITHHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IBI 3aTYXAOMIUX KOJICOaHUH.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUI.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE SJEKTPOMArHUTHBIE KOJIEOaHUS B
ujeanbHOM KosieOareabHOM KoHType. Dopmyna Tomcona. CBsi3b aMILTUTY.IbI
3apsia KOHAEHCATOpa C aMIUTHTYI0M CUJTBI TOKA B KOJIEOATETHHOM KOHTYDE.

3aK0H COXpaHCHUS SHEPTUH B UACAUTHBHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromue AIEKTPOMArHUTHBIC KoJieOaHwmsl. Brinyx1eHHbBIE
AJIEKTPOMATrHUTHBIC KOJICOAHUS.



[lepemenHbI TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYAHOE H
JEHCTByIONEE 3HAUYCHHWE CHJIBI TOKAa M HANpPsDKEHUS TpU pa3iIudyHoi (dopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucrop, KOHAEHCATOp M KaTyIIKa
WHIYKTUBHOCTH B LEMH CHHYCOMJAJIBHOTO MEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Wneanvupiii  Tpanchopmarop. IlpousBoactBo, mepenada U moTpeOIeHHE
ANEKTPUYECKON SJHEPTUH.

OKOJIOTMYECKUE PHUCKHA TPU NPOU3BOJACTBE IJIeKTpodHepruu. KymbeTypa
VCITOJIB30BAHUS MIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHHUYecKue yCTPOMCTBA M TEXHOJIOTMYECKUE IPOIECCHI: IEKTPUYECKHIMA
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JMHUU JIEKTponepeiay.

Jlemoncmpayuu.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB 4acCTOThI CBOOOIHBIX KOJ€OAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OctuIorpaMMbl 3J1EKTPOMAarHUTHBIX KOJI€OaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3IeKTpOMarHuTHOTO TeHepaTopa.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOAHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHIEHCATOp B LIEH NEPEMEHHOrO
TOKA.

Pe3oHaHnc mnpH mMoOCIEAOBATEIBHOM COEAUHEHUM PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CeTpoiicTBO 1 IPUHITUIT ACHCTBUS TpaHChOpMaTopa.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyMm.

N3yuenne Tpanchopmaropa.

HccnenoBanne NMEpeMEHHOTO TOKAa 4YEpPE3 IOCIENOBATENBHO COCAUHEHHBIC
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpoOMarHiTHOTO pEe30HaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMHU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCIOBHS HX pacnpoctpaHeHus. Ilomepeunsie u
IIPONOJBHBIE BOJHBL. llepuon, CkOpoCcTh pacnpoCTpaHeHUs W JUIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpPa)K€HUE, MPETOMIICHHE, MHTEepPEpeHIs U
nudpaxims.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.



[ITymoBOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHS M3JIyYEHHS 3JEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  3JIEKTPOMAarHUTHBIX BOJIH: OTpa)keHUe,
peroMIICHUE, MONSIpU3als, UHTephepeHIHs U JUPPAKIIHSL.

[IIkana 31MeKTPOMArHUTHBIX BOJIH. [IpMeHEHUE 3IE€KTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBsI3U U TeNeBUAcHUA. Paqnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IMPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTBHI, pajiap, paJuonpuEMHUK, TEIEBU30D, aHTEHHA, Tenedon, CBY-neus,
yIIBTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

Koneobiromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

Habmroienue oTpakeHus U NpeioMIICHHUsI MEXaHUUECKHUX BOJIH.

Habmonenue nnrepdepeHuny u Auppakiiuy MEXaHUYeCKUX BOJIH.

AKYCTHYECKUMN PE30OHAHC.

CBoiiCTBa ynbTpa3ByKa U €ro NPUMEHEHNE.

Habnrogenue cBsi3W T'POMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUTUTYIOH H
4acTOTON KosieOaHuil.

HccnenoBanue CBOKWCTB 3IEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, TPEIOMIIEHUE,
noJisipu3aius, IMppakuus, THTEpPEpeHIIHs.

O6HapyxeHue nH(PpakpacHOTO U yJIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHEWHOE pacIpOCTPAHEHUE CBETA B OJAHOPOAHOM cpexe. JIyu crera.
To4deuHblld HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKoHbI OTpaxkeHUs cBeTa. [locTpoeHne n3zoOpaxkeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHbI IPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTeb
npesnomieHusi. OTHOCUTEIbHBIN NTOKa3aTelb npesiomieHus. [IoCTOSTHCTBO 4acTOThI
CBETa U COOTHOLIEHUE JIJIMH BOJIH MPY MEPEX0/I€ MOHOXPOMATHYECKOTO CBETA YEPE3
I'PaHHUILly pa3zeiia JByX ONTUYECKUX CPEN.



Xon myueit B mpusMme. Jucnepcusi cBera. CIOXKHBIA cOCTaB OEnoro CBeTa.
LBer.

[lonHOE BHYyTpeHHee OoTpakeHue. IIpenenbHbIil yrosl IOJHOTO BHYTPEHHETO
OTPaKECHMUS.

Cobuparouiue u paccernBaromue JuH3bl. ToHkas inH3a. DOKyCHOE paccTOsHUE
U OINTHYECKasl CUJia TOHKOHM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSTHHUS TOHKOIA
chepuueckoil JMH3BI OT €€ TEOMETPUM ¢ OTHOCHTEIHHOTO TMOKa3aTes
IIPEJIOMIICHHS.

@opmyiia TOHKOW JIMH3BL. Y BEIMYEHHUE, TaBAEMOE JIMH30M.

Xon Jyya, OpOLIEAIEro JUH3Y IIOJ INPOU3BOJIBHBIM YIVIOM K €€ TIJIaBHOU
ontuueckor ocu. IloctpoeHne wu300pake€HUH TOYKHM M OTpe3Ka MNpsSAMOU B
cOOMpAarOIIMX U PACCEUBAIOIINX JIHH3AX U UX CUCTEMAX.

Ontuueckue npubopsl. Paspemaronias cnocoOHOCTh. ['1a3 Kak onTudeckas
CUCTEMA.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. MuHtepdepenuuss ceta. KorepeHTHblE HCTOYHUKH.
VY cnoBus HaOMI01€HUS MAKCUMYMOB I MUHUMYMOB B UHTEP()EPEHIIMOHHOM KapTUHE
OT ABYX KOT€PEHTHBIX UICTOYHUKOB. [ [priMepbl KinaccuuecKuxX HHTEPPEpEHIIMOHHBIX
CXEM.

Hudpakus cBera. JudpakunoHHas pemérka. YciaoBue HaOIIOACHUS
IJIABHBIX ~MAakCHMyMOB IIpM MaJ€HHMM MOHOXpPOMAaTHMYECKOrO CBETa Ha
TUPPAKIUOHHYIO PEHIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MHKPOCKOI, MPOCKIMOHHBIA ammapar, MpPOCBETICHHUE
OINTHUKH, BOJIOKOHHAs ONTHKA, AU(PPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHHs CBETA.

Habnrogenune moaHOro BHyTpEHHEro oTpakeHus. Mojennb CBETOBO/IA.

HccenenoBanne X0/1a CBETOBBIX ITYYKOB YEPE3 ITOCKOIAPAJUIENIbHYIO IUTACTUHY
U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MuKpockorna, TeJecKona.

Habmronerune natepdepeHIIy CBETA.

HabmoieHue 1BETOB TOHKUX TIJIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuyenue nuppakiinoOHHON perETKY.



HaGmronenne nudpakiimiOHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGmronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE OISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepeHne nokasaTess NpeJoMIIEHHS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSHUS OT BemecTBa (Ha
IpUMEPE KUJKUX JTHH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAOIINX JIUH3.

[Tomyuenune n300paxxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tomyuenune n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIIny U MOJISIpU3aIui CBETa.

N3yyeHue noyisipu3aiuu cBeTa, OTPaAXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JJa3epPHOTO U3ITyUYEHUS HA IBYX LIEIAX.

HabGmronenune nucnepcun.

Hab6mronenue u uccnenoBanue AUPPaKIuOHHOTO CIIEKTpA.

N3mepeHne JIuHbI CBETOBOW BOJIHBI.

[TonydyeHue criekTpa M3Ty4eHUsS CBETOAMOJA MPHU MOMOIIM JUGPAKIIMOHHOM
PELIETKHU.

Paznesn 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.

[ 'paHuIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTynaTel ciennaibHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHO uHTepBai. [IpeobpazoBanus Jlopenna.
YcnoBue npuunHHOCTA. OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAILIEHUE JITIMHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPTUEW U UMITYJIbCOM PENSTUBUCTCKONW YACTULBI. DHEPTHS
MIOKOSI.

TexHUYecKue YCTPOMCTBA M TEXHOJOTMYECKHME IPOLECCH: CIyTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHN 3aPSyKEHHBIX YaCTHULL.

YyeHn4eckuil IKCIIEPUMEHT, JIa0OpaTOpPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPrUM  PEIIATHUBUCTCKUX 4acTul (1O
dboTorpadusiM TPEKOB 3apsSHXKEHHBIX YaCTHUIL B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. KopnycKyasapHho-60110801 0yaaIu3m.

PaBHOBecHOE TeIIOBOE U3IIy4YeHHE (M3TydeHHE a0COTIOTHO YEPHOTO TENa).



3akoH cMmelieHus Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUsi U UMIYJIbC (POTOHA.

dorordpdext. Ombitel A. I'. CtoneroBa. 3akoHsl dhoToddhdekra. YpaBHEHUE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBeTa (B YaCTHOCTH, JIABJICHUE CBETa HA a0COJIFOTHO MOTIOMIAIOITY IO
1 a0COJIIOTHO OTpaXkarollyro noBepxHocTh). OnbiTe I1. H.

JleOenena.

BomnHoBsie cBoicTBa yacTull. Bosnsl ne bpois. [inuHa BosHb Ae bpoitis u
pa3Mepbl 001aCTH JIOKATU3AIMK JIBIXKYIIEHCs yacTuiibl. KopimycKyIsipHOBOJIHOBOM
nyanusMm. Jludpakius 31eKTpoHOB Ha KpUCTAIIAX.

Cneunduka uzmepeHuit B Mukpomupe. COOTHOIICHHS] HEonpeaeaéHHOCTEN
['eitzenbepra.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (OTOMATUMK, TYHHEIBHBIH MHMKPOCKOII, COJHEYHass Oarapes,
CBETOJUOI.

Jlemoncmpayuu.

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poTodPdekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIICHUSI  MOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, nPAKMUKYM.

UccnenoBanue GpoTope3ucTopa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccliienoBanus pororddexra.

HccnenoBanre 3aBUCUMOCTHY CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbITE MO MCCIENOBAHUIO CTpoeHUsi aTtoma. llnaHerapHas Mojenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u normoiieHre (OTOHOB MPHU MEPEXOJIEC aTOMa C
OJIHOTO YPOBHSI DHEPTUHU Ha JIPYTOMH.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUM aTOMA BOJOPO/A.

CrnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep.

TexHudeckue yCTpONMCTBA U TEXHOJIOTUYECKHUE IIPOLECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopaa.

HaOmronenue TMHENYaThIX CIIEKTPOB.



YCTpOUCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIIUX YACTHLI.
OmnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyM.

Habnronenue IMHEHYaToro CuekTpa.

HccenenoBanne CIieKTpa pa3pekeHHOT0 aTOMApPHOrO BOJAOPOJA U U3MEPEHHUE
nocrosiHHoi Punbepra.

Tema 3. Du3uxka amomHo20 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnas mozens sinpa I'eitsenOepra—liBanenko. 3apsn simpa. MaccoBoe
yucio sapa. M30Tonsl.

PagnoaktuBHOCTh.  Anbda-pacnaz.  DJEKTPOHHBIA M MO3UTPOHHBIN
Oerapacnaj. ['amma-usnydeHue.

3aKOH paguOaKTUBHOIO pacmana. PaanoakTWBHBIE W30TONBI B IMPUPOJIE.
CBONCTBa MOHM3UPYIOLIETO0 M3Jy4YeHUS. BlMsHME paguOaKTMBHOCTHM HA JKHUBBIC
opranu3mbl. EcrecTBeHHbIN (poH n3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sAjipe. SaepHbie cuibl. Jlepekt Macchl sapa.

Snepusie peakuuu. Jlenenue u cuntes anep. Anepusie peakropsl. [Ipodaemsl
YIPABJISIEMOTO TEPMOSAJEPHOTO CHUHTE3a. OKOJIOTMYECKHE aCIEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

MeTonb!l perucTpanu U UCCICI0BAaHUS HIEMEHTAPHBIX YaCTHULL.

@DyHIaMEHTaJIbHbIE B3aWMOJCHCTBHA. bapHOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CranmapTHON Mozenn. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®usuka 3a npeaenamu CTtaHmapTHOM mojaenu. TémHas maTepus U TEMHas
DHEPIHU.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckne yCTpoOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: JO3UMETpP, KaMepa
Buiibcona, siiepHbIil peakTop, TEpMOsIEPHBINA peakTop, aToMHasg O0M0a, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydeHnne noraomeHus: 6eTa-4acTUll aTlOMUHUEM.

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Dtanbl pa3BUTUS acTpoHOMUH. [IpuKiiagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH I OOBSICHEHUS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metoasl acTpoHOMHYEeCKHX HccieAoBaHUld. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIBI, PAANOTEIECKOIBI, BHEATMOC(EpHAsT aCTPOHOMHSI.



Bun 3Bé3gHoro Heba. Co3Be3amsi, SpKue 3BE3NBI, IMJIAHETHI, MX BUIUMOE
IBIDKEHUE.

CoiHeuHas cucrTeMa.

Comnrie. ConmHeuHast akTUBHOCTB. McTounuk sHeprun CojiHIa U 3BE3.

3BE3/1bI, X OCHOBHBIC XaPAKTEPUCTUKH. [[narpamMma «CHeKTpaibHbIN KIacc —
CBETUMOCTBY». 3BE31pI TJIABHOM ITOCJIEAOBATCIHLHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTBY» JJIs1 3BE3J TJIABHOW IMOCIIEIOBATEIbHOCTH. BHYTpEeHHEE CTpOocHUE
3BE311. COBpEeMEHHBIE MPEJICTABICHUSI O MPOUCXOXKIECHUU U HBodtounu CoJiHIA U
3BE31. DTambl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama [anaktuka. Ilonoxxenne m aBwxenue ConHia B
[Nanaktrke. Tunsl ramakTuk. PaguoramakTnku U KBa3zapbl. UEpHBIE IBIPHI B siapax
TraJaKTHUK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66ma. Pazoeranue rajakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3MHOr0 HebOa HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHHUEM
KOMITBIOTEPHBIX MPUJIOKCHUHN JIJIs ONPECICHUS TOJIOKEHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3ausi (CEeBEpHOro MONYLIApHUS U SPKHUE
3BE3/IbI.

HaGmrogenuss B Ttemeckon JlyHbI, TIJIaHET, TYMaHHOCTEH © 3BE3IHBIX
CKOIUICHUU.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 n3MepeHust GU3NUEeCKUX BETMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TTOTPEIIHOCTU U3MEPEHUM (PUBHUECKUX BEJIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX  M3MEPEHMHM, MCCIEIOBAaHUW  3aBUCUMOCTEU
bu3NYecKuX BETWYHMH, IMPOBEPKA MPEUIOKEHHBIX TUIMOTE3 (BBIOOpP U3 pador,
OMMCAaHHBIX B  TEMAaTUUYECKUX  pazfenax «YUYEHWUYECKUH  HDKCIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

Oo6o0marouee NOBTOPEHUE.

OO6o001IeHNe U CUCTEMATU3AIMs COACpKaHUs Pa3esioB Kypca «MexaHukay,
«MonexynsipHast pU3MKa U TEPMOJAUHAMUKAY, « DJIEKTPOAUHAMUKAY, «Konebanus u
BOJIHBI»Y, «OCHOBBI CIEUUATBHON TEOPUU OTHOCHUTENBLHOCTHY, «KBaHTOBas
buzukay, « IeMEHThl ACTPOHOMUU U aCTPODUUKI).



Ponp ¢usuku u acTpOHOMHUUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKON chepax NesTeTbHOCTH YeI0BeKa, POJIb U MECTO (PUUKU U
aCTPOHOMHHM B COBPEMEHHOW HAYYHOM KapTMHE MHpA, 3HAYCHHE OMHCATEIbHOM,
CUCTEMATH3UPYIOIIEH,  OOBSCHUTCIHPHOM M  IPOTHOCTUYECKOW  (yHKIIMI
duznyeckoit Teopuu, poib HU3NUECKOl Teopur B (POPMHUPOBAHUH TIPEICTABICHHIA
0 Qu3uyeckol KapTUHE MHUpa, MECTO (HHU3MUECKON KapTHHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

Nzydenue kypca ¢pusuku yriyonéaHoro ypoBHs B 11 kimacce ocymiecTBiasieTcs
C Y4ETOM COJEPKATEIBHBIX MEKIIPEIMETHBIX CBA3EH C KypcaMH MaTEMAaTHKH,
OMOJOTHU, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmuvie NOHAMUA, CEA3AHHBIE C USYUEHUEM MEMO0008 HAYUHO20
NO3HAHUA: SIBICHUE, HAY4YHBIM (akT, rumnore3a, ¢u3nueckas BEIUYMHA, 3aKOH,
Teopus,, HAOIIOJEHUE, OHKCIECPUMEHT, MOJEIMPOBAHUE, MOJIEIb, H3MEpPEHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, [T pOBas 1adopaTopusl.

Mamemamuxka: pelieHUE CUCTEMBbI YpaBHEHUU. TpPUTOHOMETPUUECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. BEKTOpHl U MX MPOEKIUU HA OCH KOOPIWHAT, CIOXKEHUE BEKTOPOB.
[TpousBoanbie aneMeHTapHbIX (yHKIMA. [IpusHaku noao0ust TPEYroJbHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIOCKUX PUryp u 00bEma Tel.

Buonocus: >nekTpuyeckue SBICHUS B JKHUBOM MpPUPOJIE, KOJeOaTelbHbIE
JBIDKEHUS B KUBOM TIPUPOJAE, DKOJOTMUECKHE PHUCKH TIPU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIEKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXKAIoIIEeW  Cpemsbl,
yJIBTPA3BYKOBAs TMarHOCTUKA B MEIUIIMHE, OTITUYECKUE SIBJICHUS B >KUBOU MPUPO/IC.

Xumusa: CTpoeHHE aTOMOB U MOJICKYJI, KPUCTAJTMYECKAs] CTPYKTypa TBEPIBIX
TeJ, MEXaHW3Mbl 00pa30BaHUsl KPUCTAINIMUECKON PEIIETKU, CTIEKTPaTbHBIN aHAIH3.

T'eocpaghusa: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MArHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE TOCTOSHHBIX MArHUTOB, D3JIEKTPOMAarHUTOB,
ANEKTpOBUTATENh SIKOOM, TeHepaTop MEePeMEHHOTO0 TOKA, MHAYKIIMOHHAS TeYb,
JMHUYU DJIEKTpONepeiay, dJEeKTPOJABUTATENb, pajiap, PaauoNpPUEMHUK, TEIEBU30D,
anTteHHa, Ttenedon, CBU-meub, yapTpa3ByKOBas JAMArHOCTUKA B TEXHUKE,
MPOCKIIMOHHBIN amnmapar, BOJIOKOHHAsI ONTHKA, COJTHEYHasl OaTapes, CIyTHUKOBBIC
NPUEMHHKH, sJIEpHAst SHEPreTHKa U DKOJIOTHYECKUE aCIEeKThl €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHUS yueOHOro rmpeamera «Duszuka»
JIOJKHBI OTPaXaTh TOTOBHOCTh M CITIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJICTBOBATHCA
chOpMHPOBAHHON BHYTPEHHEHW TMO3HMIIMEH JTUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TMO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOrO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OMbITA U OMBITA JICATEIIBHOCTH B MPOLIECCE peaau3allid OCHOBHBIX HaINpaBJICHUIN
BOCIIUTATENBHON JESITENBbHOCTH, B TOM YHCIIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

«  c(hopMUPOBAHHOCTH TPAKAAHCKOMN MO3UIIUU 00YUYaAIOIIETOC] KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

« MPUHATHE TPAJAUIIMOHHBIX OOINEUEIOBEUYECKUX T'yMAHUCTHUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

« TOTOBHOCTb BECTH COBMECTHYIO JIESITENIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
oOliecTBa, Yy4yacTBOBaTh B  CAMOYIpaBICHMHM B  00pa3oBaTeIbHOU
OpraHu3aluu;

*  YMEHHME B3aUMOJEHCTBOBATh C COLMAIbHBIMA HHCTUTYTaMU B COOTBETCTBUU
¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

+  TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM ESITETHHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:
+  chOpPMHUPOBAHHOCTL  POCCHUCKOM TPakIaHCKOH
UJIEHTUYHOCTH, TaTPUOTU3MA;

+ IICHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JIOCTHKCHUSIM

POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

+  c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

+  CHOCOOHOCTH OLICHMBATh CHUTYAlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI W ILIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

+  OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYHUBOTO Oy IyIIIETO.

ICTETHYECKOT0 BOCTIMTAHMSA:



¢ OCTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs ICTETUKY HAYYHOTO
TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI0 BOCIIUTAHMS:



UHTEpPEC K pa3IMuHbIM chepam NpoPecCUOHATBHON AESITEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOHN U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyaylel Npoeccuu U peann30BbIBATh COOCTBEHHBIE )KU3HEHHBIE
IUTaHbI; TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO00pa30BaHUIO B
o0nactu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYIbTYphI, OCO3HAHUE TI00aTHHOTO
XapakTepa KOJIOTHIECKUX MPOooIeM;

IUIAHUPOBAHUE U OCYUIECTBJIEHUE JCHCTBHII B OKpYyXKarollel cpene Ha
OCHOBE 3HaHUS 11eJIel YCTOMYNBOIO pa3BUTHS YEJIOBEUECTBA;

pacIMpeHre OmbITa AEATETbHOCTH JIKOJOTUYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE.

HEHHOCTU HAYYHOI'O MO3HAHUSA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAHWE LEHHOCTH HAYyYHOW JESITEIbHOCTH, TOTOBHOCTH B IPOLIECCE
U3y4eHUsT (PU3UKU OCYIIECTBISATH MPOEKTHYIO M HCCIEAOBATEIbCKYIO
NeATeIbHOCTh MHANBUIYaJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE yUeOHbIe AeiicTBUA ba3oBbie
JIOTHYeCKHe 1eHCTBUSA:

CaMOCTOSITENNbHO  (OPMYIUPOBATh H  aKTyadU3WpOBaTh MpPoOIEMYy,
paccmaTpuBath €€ BCECTOPOHHE;

OTIPEICNIATh eI JEATEIBbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU HUX
JOCTHKCHHSI,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHMSIT B PacCMaTPUBACMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOIEMBI ¢ YUETOM aHAIN3a UMEIOIIHUXCS
MaTepHaIbHBIX M HEMAaTePHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh, OIICHMBAaTh COOTBETCTBHUE
PE3YNIBTATOB LIEJSIM, OIIEHUBATh PUCKHU MOCIICICTBUN JEATEILHOCTH;



KOOPpOAMHHUPOBATL MW  BBIIIOJIHATDH pa60Ty B YCIOBHAX PCAJIBHOTO,
BHUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO BBaHMOHeﬁCTBHﬂ;

pasBUBaTb KPCAaTHUBHOC MBINIJICHHUC IIPU PCIICHHUUN JKU3HCHHBIX HpO6JIeM.
ba3oBble HcaiaIeaoBaTeJIbCKue HeﬁCTBHﬂ:

BJIAJETh HAYyYHONW TEPMHUHOJIOTHEHN, KIIFOUEBBIMUA MOHATHSIMHU U METOAAMU
buznueckoil HayKu;

BJaJ€Th  HaBBIKAMHU  Y4EOHO-HCCIEAOBATEIbCKOM M IPOEKTHOM
NEATEIBHOCTH B 00JIACTM (PU3HKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TOMCKY METOJOB pelleHusl 3a1ad  (PU3NYECcKOoro
COJICp)KaHMs, IPUMEHEHUIO PA3JIMYHBIX METOJIOB II03HAHMS; BIAJIETH
BUJIaMH JIEATEIbHOCTH 10 TIOJyYEHHUIO HOBOTO 3HaHU, Er0 HHTEPIIPETALUH,
peoOpa3z0BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYyallUsX, B TOM
YHUCJIE MPU CO3JaHUU YUEOHBIX IPOEKTOB B 00JACTH (PU3HKHU;

BBISIBIISAITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaJW3HpOBaTh 3ajady,
BBIJIBUIaTh TUIOTE3y €€ peIeHUs, HaXOAUTb apryMEHThl  JUIs
JIOKA3aTelIbCTBA CBOMX YTBEP)KJICHHM, 3a/JaBaTh NapaMeTpbl U KPUTEPUU
penieHus;

aHANIM3UPOBaTh TOJYYECHHbIE B XOJI€ pPEUICHUS 3aJaud pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3alayd B 0OOpa30BaTEIbHOM
NeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYallUsM, OLIEHUBATH PUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS MO (U3MKE B MPAKTUYECKYIO 00JacTh
KU3HEIEATEIIbHOCTH;

YMETh MHTErPUPOBATH 3HAHUS W3 PA3HBIX MPEAMETHBIX 00JIacTel; ¢
BBIJIBUTaTh HOBBIE UJIEH, IPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PELLICHHUS;
CTaBUTh MPOOJIEMBI U 3aJaui, JTOMYCKAIOIINE aJbTePHATUBHBIC PELICHMUS.
Pabora ¢ unpopmanmeii:

BJIAJ€Th HABBIKAMU MOJTy4YeHUs UH(GOPMAIMU PU3NYECKOTO COJIEPKAHUS U3
MCTOYHHUKOB PAa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIISITh TIOMCK,
aHalln3, CHCTEMAaTH3allMi0 M HWHTEPIpEeTalni0 MHPOPMAlUU pa3INdHbIX
BUJIOB U (hOPM NPEJCTABICHUS;



*  OIICHMBATh JOCTOBEPHOCTH HH(POPMAIUH;

+  UCIONB30BaTh CpEACTBa HMH(POPMAIMOHHBIX © KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lad C COOJIIOJIECHUEM TpeOOBaHUI HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TMTHEHBI, pPeCypcocOEpeKeHus, IpPaBOBBIX MU
TUYECKUX HOPM, HOpM HH(OPMALIMOHHOW O€30MaCHOCTH;

« CO3/1aBaTh TEKCThl (PU3NYECKOTIO COACPKAHUSA B pazIMUYHBIX (hopmaTax ¢
yu4€TOM Ha3HayeHUs: WHGOpPMALUM M LEJNEBOW ayAUTOPHUM, BBIOMpast
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaJIU3ALIMH.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:
OCYLIECTBJISTh OOIIEHHE Ha Yypokax (U3MKA H BO BHEYPOUYHOMU
NEeSATEIbHOCTH;

+ pacmo3HaBaTh NPEANOCBUIKM KOH(MDIUKTHBIX CHUTyallUii W cMsr4arhb
KOH(DJIMKTBI; pa3zBEPHYTO W JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHUSI C
WCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

+ IIOHUMAaTh H UCITIOJIB30BaTh IPEUMYIIECTBA  KOMaHJHOW H
WHIUBUYAIbHON paOOThI;

« BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JACUCTBUI C y4ETOM OOIIMX
WMHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;

« IPUHUMATHh LEJIU COBMECTHOM JEATEIbHOCTH, OpraHU30BBIBAaTH U
KOOPJIMHUPOBATh JEUCTBUS 1O €€ JOCTHKEHHIO: COCTaBJIATH IIJIaH
NEUCTBUMN, pacIpeiesisiTh POJIA C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

+ OLEHUBATh KAayeCTBO CBOErO BKJAJa M KaXKJOI0 YYaCTHUKA KOMaHIbl B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPHUSIM;

« TMpe/iaraTb HOBBIE NPOEKTHI, OLIEHUBAThb HWJEU C TO3UIMH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

+ OCYILECTBIIATh IO3UTUBHOE CTPATETHMYECKOE IOBEJACHHE B Pa3IMYHBIX
CUTYaLMSIX, IPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHHBepcajbHble yueOHbIe AeiicTBUsS Camoopranu3anms:

«  CaMOCTOSITEJNILHO OCYIIECTBIATH MO3HABATENBHYIO JE€ATEILHOCT B 00J1aCTH
(GU3UKK U aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;



+  CaMOCTOSITEJIBHO COCTAaBIISATH IUIAH PELIEHUSI PACUETHBIX U Ka4€CTBEHHBIX
3a/1ay, IUIaH BBINOJIHEHUS MPAKTHUYECKOW pabOThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHUI;

 J1aBaTh OLEHKY HOBBIM CUTYallUsIM;

+  pacUIUpATH paMKu y4eOHOro TmpeamMera Ha  OCHOBE
JUYHBIX TPEIOYTCHUN;

-+ JiejaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpOBAaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

*  OIIEHUBATH MPUOOPETEHHBIN OIBIT;,

« crnoco0cTBOBaTh (HOPMHUPOBAHUIO U TIPOSIBICHUIO SPYIUIIMA B 00JaCTH
(GU3UKH, TIOCTOSIHHO TMOBBIIATH CBOM 00pa30BaTEIbHBIA W KYJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJIEKT:



JIaBaTh OLICHKY HOBBIM CUTYallsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

« BJIaJACTh HaBBIKAMU IIO3HABaTEJIbHOW pedJeKCHH KaK OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

+  HCIOJIB30BaTh MIPUEMBI peIeKCHUU JII OIIEHKH CUTYalluH, BHIOOpa BEPHOTO
pEIICHUS;

* YMETh OLICHUMBATh PUCKM M CBOEBPEMEHHO NPUHHUMATH PEIICHUS MO HX
CHUIKCHUIO;

¢ TPUHUMATh MOTUBBI M APryMEHTHI JIPYIMX IPU aHAIU3E PE3YIbTATOB
JICATEIILHOCTH;

+ NOpUHUMATH ceOsl, MIOHUMAasi CBOU HEJIOCTATKU U JOCTOUHCTBA;

¢ TPUHUMATh MOTHBBI M APryMEHTHI JIPYTMX IPU aHAIU3E PE3YIbTATOB
JIEATEIILHOCTH;

+ MpU3HABaTh CBOE MPABO U MPABO JAPYTMX Ha OLIMOKHU.

B mporiecce HOCTHKEHUS JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMMBI T10
dbuzuke Ui YpOBHS CpelHEro oO0miero oOpa3oBaHusi Yy OOydYaroluxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN HWHTEJUICKT, TIPEAMOIaTr aFOIIHIA
c(hOpMHUPOBAHHOCTb:
« CaMOCO3HaHHUS,  BKJIIOYAIONIET0  CIOCOOHOCTh  MOHHUMATh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

+  CaMOpPETYJIMPOBAHMUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aNalTUPOBATHCA K
OMOITMOHAJILHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

+ BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JTOCTHXKEHHIO 11NN
U yCIieXy, ONTUMMU3M, HHUITMATUBHOCTh, YMEHHE JIeWCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

« DOMITATHH, BKIIOYAIOIIEH CIHOCOOHOCTh IMOHMMATh  3MOIIMOHAJILHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro IMpHU OCYIIECTBICHUH OOIICHHS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

+ COIMAJbHBIX HABHIKOB, BKIIIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBAThH
OTHOIICHUS C JAPYTUMHU JIFOJBMH, 3a00THTBCS, TMPOSBIATH HHTEPEC M
paspemarh KOHMIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI



K xonity o0yuenus B 10 knacce npeiMeTHbIEC pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MOHUMAaTh POJb (U3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOU,
DKOJIOTMYECKOM, COLMANbHOW M 3THUYECKOW cdepax AesTeNbHOCTU
4eJIoBeKa, PoJib U MECTO (PU3UKU B COBPEMEHHON Hay4YHOU KapTUHE MUpA,
3HAQUYEHHE OMHCATENIbHOM, CHCTEeMATH3UPYIOIIEeH, OOBSCHUTEILHON U
NPOTHOCTHYECKOW ~ (QYHKIUN  (U3NYECKOM TEOpUM —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOIAMHAMUKH, POJIb (HU3UIECKON TEOpUU B
(dbopMUpOBaHNY TIPEICTABICHH O PU3NIECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS IPUMEHUMOCTH MoJIeel (GU3NUYECKUX T U TPOLIECCOB
(sBNIEHMI): MHEpUUATIbHAS CUCTEMa OTcu€Ta, aOCOJIIOTHO TBEPAOE TEJO,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIBUKEHHE, CBOOOHOE MajiCHUE,
a0CoJIFOTHO yripyras jaedopmaliys, aOCONIOTHO ynpyroe M abCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJEINU Ta3a, XKUIKOCTH U TBEPIOro
(KpUCTAIIIMYECKOT0) Teja, UICAJIbHBINA a3, TOUCUHbIN 3aps]l, OJTHOPOIHOE
AIEKTPUUYECKOE MOJIE;

paznuyaTh yCioOBHsS (TpaHMIlbl, 00JIaCTH) MPUMEHUMOCTH (U3HUUYECKUX
3aKOHOB, MTOHMUMATh BCEOOIUI xapakTep (yHAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHE TMPOIECChl U SIBJICHUA,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBWXKEHUS, (HOPMYJbI KUHEMATHKH PaBHOYCKOPEHHOTO
JIBIOKCHUS, TpeoOpazoBaHusi [anmuiess Jyisi CKOPOCTH W TEpEMEICHHUS,
3akOHbl HbIOTOHA, TIPUHIMII OTHOCHUTEIBHOCTH [ 'anmuies, 3aKoH
BCEMUPHOTO TATOTEHUSI, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUUYECKOU
OHEPTUHU, CBSI3b PabOTHI CHIIBI C W3MEHEHHUEM MEXAaHWYECKOW SHEPTUH,
YCJIOBUSI paBHOBECHs TBEPIOro Tejia), NPU OTOM HCIOJIb30BAThH
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH
bu3nUecKkux 3aKOHOB: MpeoOpazoBanuii ['anmumes, BTOPOro U TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS HMMIYJIbCA W MEXaHUYECKOU
SHEPI'uM, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIIECCHI U SIBIICHUS, UCIIOIB3YS
ocHoBHble moJyoxkeHns MKT wu 3akoHB MoONEKyIsIpHOU (UMK W
TepMOJUHAMUKU (CBA3b JAaBJEHUS UJEAJbHOIO Tra3a CO CpelHel
KUHETUYECKOU DHEPIrUEH TEIUIOBOTO JBMXKEHHUS W KOHUECHTPAUMEH €T0
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIAHEH KUHETUYECKOM



SHEPrUEN TEIIOBOTO JBUKEHUS €T0 YACTHL, CBS3b JABICHUS WUJICAIBHOTO

rasza ¢ KOHIIEHTpalUEeNd MOJIEKYJI M €r0 TEMIIEPAaTypO, YpaBHEHHUE
MenpaeneeBa—Kianeiipona,  nepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpPaHEHMS PHEPTHUH B TEIJIOBBIX MPOIECCax), IPH 3TOM UCIOJb30BaTh
MaTEMaTHYE€CKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—KnaneiipoHna;

+ AHAM3WPOBATb W OOBACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOJb3YS
OCHOBHBIE TIOJIOKCHHMSI W 3aKOHBI AJICKTPOAMHAMUKHN (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsia, 3aKOH KyioHa, MOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO MOJIS, NPUHLUHUI CYHEPIO3ULIUANA DIICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBasl yCJIOBHUs MPUMEHMMOCTH 3akoHa Kyiona, a
TAKXK€ MPAKTUYECKH BA)KHBIE COOTHOILICHHUA: 3aKOHBI OMa 1Jid ydyacTka
ey W JUId 3aMKHYTOM JJEKTPUYECKOM uenu, 3akoH JDxoyns—JIeHua,
npaBuia Kupxroda, 3akonbr Dapajes 11 dJIeKTPoJIn3a);

+ ONWCHIBaTh (HU3NYECKUE TPOILIECChl U SIBJICHUS, HCMOJb3Yysl BEIUYUHBI:
MEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIA U CUCTEMBI TEJI, CHJIA,
MOMEHT CHJIbI, JABJIEHUE, IOTEHIIMAIbHAS SHEPT UL, KWHETUYECKasi SHEPT U,
MEXaHUUYeCKas dHEPrusi, paboTa CHIbl, IIEHTPOCTPEMUTEIHLHOE YCKOPEHHUE,
CUJla TSKECTH, CHJIA YOPYTOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPrus
B3aMMO/ICHCTBHS Tea ¢ 3eMIIEi BOJIM3H €€ TOBEPXHOCTH, SHEPTHUS YIIPYTOM
nedopManuy mpy>KHUHBI, KOJUYECTBO TEIJIOTHI, a0COIIOTHAS TeMIIepaTypa
Tena, paboTa B TEPMOJAMHAMHUKE, BHYTPEHHSISI DSHEPrUsl HJICATIBHOTO
OJIHOATOMHOTI'0 Tra3a, paboTa MUeaJbHOIro ra3a, OTHOCUTEIbHAS BIAXHOCTh
Bo3nyxa, KIIJ[ maeasbHOro TEmioBOro ABUTATEIIS; 3JIEKTPUYECKOE II0JIE,
HANPSHKEHHOCTD 3JIEKTPUYECKOTO TI0JI1, HAMPSHKEHHOCTD TOJI TOYEYHOTO
3apsija WIK 3apsHDKEHHOTO [Iapa B BAKYyME UM B JUAJICKTPUKE, MTOTECHIUAI
AIEKTPOCTATUYECKOTO TMOJIsA, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJBUKYIIAS
CWJIa, CWJIa TOKA, HANPSHKEHUE, MOIIHOCTh TOKA, BJIEKTPHUYECKasd EMKOCTb
IUIOCKOTO  KOHJIEHCATOpa,  CONPOTHUBICHWE  y4acTKa  Lenu ¢
MOCIIEIOBATEIBHBIM U MAPAJUICITBHBIM COCAMHEHUEM PE3UCTOPOB, SHEPTUS
AJIEKTPUYECKOTO MOJIsI KOHJCHCATOPA;

« OOBICHATH  OCOOCHHOCTHM  TPOTEKaHUS  (DUUYECKUX  SIBIICHMIA:
MEXaHUYECKOE JIB)KCHUE, TEIUIOBOE JBH)KEHHE 4YaCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHEe, OPOYHOBCKOE NBWXeHUE, Tuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCAlIMS, IJIABJICHUE U KPUCTAJUIA3ALINS, HAIPABICHHOCTh
TEIJIONEepeaauu, 3JICKTPU3AUs TEJ, SKBUIIOTEHIMAIBHOCTh MMOBEPXHOCTH
3apsIKEHHOT O MTPOBOJIHUKA;



MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKON BETUYHHBI OT
JIPYTOU C HCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYHPOBAThH
YCTAHOBKY, (UKCHUPOBaTh pE3yJbTaThl IOJYYEHHOH 3aBHCHUMOCTH
bu3MYecKMX BEIWYMH B BUIAE TpadukoB ¢ Y4€TOM aOCOJIOTHBIX
MOTPENIHOCTE  M3MEPEHMM, JeJaTh  BBIBOABI IO  pe3yjibTaram
HCCIICIOBAHHS,

MPOBOJAUTh KOCBEHHBIC M3MEpPEHHS (DU3NYECKUX BEIWYWH, MPU ITOM
BBHIOMpaTh ONTUMAJBHBIA METOJ] HU3MEpPEHHUs, OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEIITHOCTH MPAMBIX U KOCBEHHBIX U3MEPECHUH ;
MIPOBOJIUTH OINBITHI MO MPOBEPKE MPEATI0KEHHOW TUIOTE3BI: MJIAHUPOBATH
AKCTIIEPUMEHT, COOMPATh IKCIEPUMEHTAJIBHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIC PE3YJIbTAaThl M JI€JIaTh BBIBOJ O CTaTyce MPEII0KECHHON
TUIIOTE3HI;

co0Jiro1aTh MpaBuia 0€30MacHOIO TPY/ia MPU MPOBEACHUHN UCCIIEIOBAHUM B
pamMkax y4eOHOro SKCIIEPUMEHTA, MpaKTUKyMa u
y4eOHOMCCIIeI0BATEILCKON M ITPOCKTHOM JISITEIIbHOCTH C UCTIOJIb30BAHUEM
HU3MEPUTEIbHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHNS;

peuiath pacy€THbIC 3aJa4yd C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
(bu3nYeCcKO MOEIbI0: Ha OCHOBAHHMHM aHAJIN3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKOH MOJeIM, OTBeYarolmed TpeOOBaHHMAM 3a/adH,
MPUMEHSITH POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThl (PU3NYECKUX
TEOpUM MPHU HUCIOJb30BAHUMA MATEMAaTUUYECKHMX METOJOB PEUICHUS 3a/ady,
MPOBOAUTH PACUEThl HA OCHOBAHWH MMEIOIINXCS JTaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJAbI PELICHUS C YYETOM MOITYYEHHBIX
pE3yIbTaTOB;

pelarth KayeCTBEHHBbIC 3aJaud, TPEOYIOIIMe NPUMEHEHHUS 3HAHUU U3
pa3HBIX pa3ziesioB Kypca (GU3UKH, a TAaK)KEe UHTErpalliyd 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOIO0 IIMKJIA: BBICTPAWBATH JIOTUYECKYIO
LEMOYKY PaCCy ICHHUI C OMOPON HA N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

HCIIOJB30BaTh TEOPETHUYCCKUE 3HAHUSA JJI1 OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUIECKUX YCTPONUCTB U
TEXHOJIOTUYECKHUX MTPOIECCOB;

MPUBOJIUTH MPUMEPHI BKJIJ[a POCCUUCKUX U 3aPYOCKHBIX YUEHBIX(PU3UKOB
B pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUN;

aHAM3UPOBATh U OIEHWBATH TTOCIECTBUS OBITOBOM U MPOU3BOCTBEHHOMN
JEATETLHOCTH YEeJIOBEKa, CBSI3aHHOW C (U3MYECKUMHU TMPOIIECCaMH, C



MO3UIINI KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUHN O PallMOHATEHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHUKEHUN
HAyKM M TEXHOJOIMH JUIs JaJbHEWIIEr0 pa3BUTHUS YEJIOBEYECKOTO
00111eCTBa;

NPUMEHATH Pa3IUYHbIe CIOCOObI paboThl ¢ MHQPOpPMAIEH (PU3NIECKOTO
COJEpKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ITOM HUCIOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJOTMM I TIOHUCKa, NepepabOTKU M NpPEIbsBICHUS Yy4yeOHOW WU
HAYYHO-TIOMYJISIPHON MH(OpMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUH
uHbOpMAIlMK, TMOJYYEHHON U3 Pa3lUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAIMI0O U OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TAK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

HPOSIBIISIT OpraHu3alMOHHBIE u MIO3HABATEJIbHbIE yMEHUS
CaMOCTOSITENIbHOTO MPUOOPETEHUSI HOBBIX 3HAaHUH B MPOLIECCE BHIOIHEHUS
IIPOEKTHBIX U YU4EOHO-HUCCIEA0BATEIbCKUX PadOT;

paboTarh B TIpYIIE C MCIHOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX POJIEH,
IJIAaHUPOBATH pa0OTY IPYyMIbl, PAMOHAIBHO PACIPEAEIIATh AEATEILHOCTD B
HECTaHJApTHBIX CHUTYyalUsAX, aJC€KBAaTHO OLEHMBATh BKJIAJ KaXXIOTO W3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PAaCCMATPUBAEMON MTPOOIIEMBI;

NPOSIBJISITh MOTUBALIMIO K OyAyiel npodeccuoOHanbHOM AeITeIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonity o0ydenusi B 11 Knacce npeMeTHbIC Pe3yJIbTAaThl HA YTITYOJIEHHOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COLIMATTbHON
U ATUYECKOHN cdepax NeaTeNbHOCTH YelIOBEKa, POJib U MECTO (PU3MKH B
COBPEMEHHOW HAYYHOM KapTUHE MUPA, POJIb ACTPOHOMUU B ITPAKTUYECKOU
NeATEIbHOCTH 4YeJIOBEKAa M JaJIbHEWIEM HAayYHOTEXHUYECKOM pPA3BUTHH,
3HAYEHUE OIMCATENBbHON, CHUCTEMATU3UPYIOLEH, OOBSICHUTENBHOU U
MPOTHOCTUYECKON (PYHKIMA (DU3NUECKOW TEOPUH — DIICKTPOJIHMHAMUKH,
CHELMAbHOM TEOpPUU OTHOCUTEIBHOCTH, KBAaHTOBOM (DM3HMKH, pOJIb
¢busnueckoit Teopur B (HOPMHPOBAHUM MPEACTABICHUN O (DU3MUYECKON
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJIejiel (U3NYECKUX Tell U IMPOLIECCOB
(s1BJI€HMIT): OTHOPOJHOE IIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTEeMaTUYECKUA MAasTHUK, HACATbHbBIN



PY>KUHHBIN MasiTHUK, rapMOHHYECKUE BOJIHBI, UJeaNbHBIN
KOJIe0aTEeNbHBIN KOHTYp, TOHKas JIMH3a, MOJIeJIeil aToMa, aTOMHOTO s/ipa
KBAHTOBOM MOJIC/IM CBETA;

paznuyaTh yCJIOBHsS (TpaHHUIIbI, 00JIACTHM) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, IOHUMATh BCEOONINIT XapakTep (GyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH SJCKTPOMArHUTHBIE MPOLIECCHl M SBJICHHUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHHUS M 3aKOHBl JJICKTPOJMHAMUKU U
CHEIUaIbHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHS
AIEKTPUYECKOTO  3apana, cwia Awmmnepa, cwia JlopeHua, 3akoH
AIEKTPOMArHUTHOM  WMHAyKuuu, npaBuino Jlenma, cBa3p  OJIC
CaMOMHAYKIIMH B 3JIEMEHTE 3JIEKTPUUECKOM LIENU CO CKOPOCTHIO U3MEHEHUS
CWJIbl TOKAa, TWOCTYyJaTbl CIEHUATBHOM TEOpPUU OTHOCHTEIbHOCTH
OWHIITENHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUS, UCIIOJIb3YSI
IOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHME  OWHIUTEHHA Ui
dotorddekra, nepBblii ¥ BTOPOH MOCTyIaThl bopa, MpUHLINUIT COOTHOIIEHHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXPAaHEHHs 3apsAIOBOrO M
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKLHUAX, 3aKOH PAAMOAKTUBHOTO
pacmana);

ONKCHIBaTh (PU3UYECKHE IPOLECChl W SBJICHMS, UCIOJb3YS BEJINYUHBIL:
HaMpPsHKEHHOCTD JIEKTPUYECKOTO MOJISI, MOTEHUUAT 3JIEKTPOCTATUYECKOTO
1OJIs, PAa3HOCTh MOTEHIMAJIOB, SJCKTPOABMXKYIIAas CHJIA, WHAYKIHS
MarHUTHOTO IMOJII, MarHUTHBIA TOTOK, cujia AmIiepa, UHAYKTHBHOCTD,
ANEKTPOJABMKYILAS. CUJIAa CAMOMHIYKLIMHM, HSHEPrus MAarHUTHOTO TMOJs
MPOBOJHUKA C TOKOM, PEIITUBUCTCKUI UMITYJIbC, TOJTHAS SHEPTHSI, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHUIIbl, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE YHCIIO
W 3apsij SApa, SHEPTUS CBSI3U Apa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUd  (PUBHYECKHX  SBJICHMI:
ANIEKTPOMArHUTHAS UHYKLHS, CAMOUHIYKIHUS, PE30HAHC, HHTEpPEepeHIns
BOJIH, Ju(dpakuus, [AUCIEpPCHs, TMOJHOE BHYTPEHHEE OTpa’KeHUeE,
doTornextpudeckuii 3¢ ekt (hotodaddexr), anbda- u 6era-pacnaas saep,
raMmma-usiaydeHue saep, pu3ndecKre NPUHIUIBI CIEKTPaIbHOTO aHan3a U
paboThI N1azepa;

OTPENENATh HAIpaBJIEHUE WHIYKIMM MAarHUTHOTO IMOJIA TPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH N300pakeHHe, CO3JaBAEMOE TIIOCKUM 3€pKaJiOM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €TI0 XapPAKTEPUCTUKU;



MPUMEHSTh OCHOBOIIOJArarolue acTPOHOMUYECKUE TMOHSITHUSL, TEOPUU U
3aKOHBI i1 aHalvM3a M  OOBACHEHUS (PU3UUECKUX  MPOIIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CHUCTEMAX, B MEKTAJIAKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOJIIOLUHU 3BE3/] U BeelleHHO;
MPOBOJUTH WCCIICIOBAHWE 3aBUCHUMOCTEH (U3MYECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, MPU STOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpOBaTh Ppe3yJbTaThbl MOJYYEHHOHW 3aBHUCHUMOCTHU
bu3nUecKkux BETUYMH B BHAEC TIpaduKkoB ¢ Y4ETOM aOCOJIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JieJlaThb  BBIBOJABI IO  pe3yjibTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE M3MEpPEHUS (U3UYECKUX BEIUYHUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHHs, OLICHUBATh a0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOJAUTH OMBITHI MO MPOBEPKE MPEI0KEHHOW TUMOTE3bI: MJIaHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIYYEHHbIE pE3yJbTaTbl U JI€NIaTh BBIBOJ O CTaTyce MPEII0KEHHOM
TUIIOTE3BI;

OMUCBHIBATh METO/IbI OJIYYEHUS HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
co0Jro1aTh MpaBuia 0€30MacCHOTO TPY/ia IPU NPOBEJACHUHU UCCIICI0BaHUN B
paMKax y4eOHOT0 AKCIEPUMEHTA, MpaKTUKyMa u
y4eOHOUCCIIEI0BATENLCKON U MPOEKTHOM JIEATETLHOCTH C UCIIOIb30BAHUEM
U3MEPUTETBLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

peuiath pacy€THbIC 3aJadyd C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
dbu3nUecKkol MOJIEeTbI0: Ha OCHOBAHMM aHAJIM3a YCIOBUSA BBIOWPATh
dbusznueckue MoJen, OTBeYarolue TpeOOBaHUSAM 3a/ayd, MPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PUBUYECKUX TEOPUH
NpU  MCIOJIb30BAHUM MAaTEMAaTHMUYECKUX METOJOB peIleHus 3ajad,
MPOBOAUTH Pacuy€Thl HA OCHOBAHUU MMEIOIIUXCS JAHHBIX, AHAIM3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOMbI PEIICHUS C YYETOM TMOITYUYEHHBIX
pe3yJIbTaTOB;

pelmath KayeCTBEHHBbIC 3ajlayd, TPeOYIoIIue NPUMEHEHHUS 3HAHUWU U3
pa3HbBIX pa3leloB Kypca (PU3UKH, a TAaK)Ke MHTETpaIlluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPauWBaTh JIOTHYECKYIO
LETIOYKY PacCyXJICHUHN ¢ ONOPON Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (GU3NYECKUE SBIICHUS;

WCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS JUISI OOBSCHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUIECKUX YCTPONUCTB U
TEXHOJIOTHYECKHUX MPOIECCOB;



IPUBOJUTH MPUMEPHI BKIIAZa POCCHMCKUX U 3apyOekKHBIX YIEHBIX(PUZUKOB
B pa3BUTHE HAayKHd, B OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJTM3UPOBATh U OLEHUBATDH MOCIEACTBUS OBITOBON U MPOU3BOICTBEHHON
JESITEIBHOCTH YEJIOBEKA, CBA3AHHOMW C (PU3WYECKUMH TMPOIECCAMU, C
NO3ULUNA SKOJOTUYECKON 0€30MaCHOCTH, MPEICTABIECHUN O PALIMOHAIEHOM
NPUPOAOIOIB30BAaHUU, & TAK)KE PasyMHOM HCHOJIb30BAHUU JIOCTHKCHHUN
HAayKd ¥ TEXHOJIOTUH [UIS JalbHEHWIIero pa3BUTHS YeIOBEUECKOTO
00IIIECTBA;

NPUMEHATH pa3iNyHble CIOCOObI paboThl ¢ MH(OpMAIHel PU3UIECKOTO
COIepKaHUs C UCIOJb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, MPU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJIA TIOWCKa, TepepabOoTKH M TPEIbSIBICHUS Yy4eOHOUW W
HAYYHO-TIOMYJISIPHON MH(DOpMAIMK, CTPYKTYPUPOBAHUS M WHTEPIIPETAIINN
uHbOpMallMy, IMOJYYEHHON U3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHPOpMALMI0 U  OLIEHUBAaThb €€
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCA 3HAHWW, TaK M HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

HPOSIBIISATH OpraHU3allMOHHbIE U NI03HABATEIJIbHBIC YMEHHUSI
CaMOCTOSITENILHOTO MPUOOPETEHUSI HOBBIX 3HAHUH B MPOLIECCE BHIOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTaTh B Tpynme C HUCHOJHEHHEM pa3UYHBIX COILHUATBHBIX POJICH,
IUTAHUPOBATh pabOTy IPYMIIbI, PALIMOHAIBHO PacpeAeiiaTh 1eATEIbHOCTh B
HECTaHJIAPTHBIX CHUTyalUsiX, aJCKBAaTHO OLICHHWBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB TPYIIIbBI B pELICHHE paccCMaTpUBaeMoil MpoOIeMbl;

MPOSBIISITE MOTUBAIMIO K Oyaymiei mpodeccnoHanbHOU ASSITENFHOCTH IO
CHEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
No (undposbie)
/i HauMeHoBaHHne pa3aesioB U TEM IIPOrpamMmMmabl B KOHTPOHLHBIe HpaKTH‘leCKI/Ie 06pa30BaTeJILHLIe
cero padoThLI paboThI pecypeel
Pasznen 1. HAYUYHBIM METO/] TIO3HAHUSI ITIPUPO/IbI
1.1 Hayunblif MeTo1 O3HAHUS TPUPOIBI 6
Hroro o pasneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpIOTO TEna 5 1
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1
Hroro 1o pasneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1




ArperaTHble cocTosiHUS BelecTBa. da3oBbie

3.3 IepexXoabl 14
Hroro mo pazueny 49
Pasnen 4. JIEKTPOAUHAMUKA
41 DneKTpuYecKoe noiie 24
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24
4.3 Toku B pa3nuuHBIX cpenax 6
Htoro no pazneny 54
Paznen 5. PU3HUECKHAN MPAKTUKYM
5.1 duznyeckuil NpakTUKyM 16 16
Hroro no paszneny 16
PesepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM (undpossie)
s npOrpaMMmbl Beero Kourposbubie | IlpakTuueckue o0pasoBaTe/bHbIe
padoThI padoThI pecypeel
Pazgen 1. 9JIEKTPOJIUHAMMUKA
1.1 MarauTHoe 1moie 14
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1
Htoro no paznemny 27
Pa3nea 2. KOJIEBAHUS U BOJIHBI
2.1 Mexanndeckue KoiaeOanns 10
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15
MexaHnueckue U JEeKTPOMarHUTHHIE
2.3 BOJTHEL 10 1
2.4 Onruka 25 1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OcuHoBbel CTO

5

Uroro no pazgeny

5




Pa3znesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOH JTyalii3m 15
4.2 ®dusnka aToma 5
®dwu3mrKa aTOMHOTO SIpa U 3JIEMEHTapHBIX
4.3 YaCTHII 5
Htoro no paznemny 25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12
Hroro no paszneny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 ®uznyeckuil NPakTUKYM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
21 MPEMETHOTO COJIEPYKAHHS U OTTBITa 15

JEeSTEIbHOCTH, TPUOOPETEHHOTO MPU
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos

Hroro no pasgeny

15




PesepBHOE Bpemst

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
ugposbie
Ne " Hara uHpp
eMa ypoka
n/u yp Kontpoabnsie | IlpakTuyeckue  usydenust obpasoBaTebHble
Bcero pecypcbl
padoThI padoThI
1 ®duszuka — pyHaaMeHTaabHas HayKa o 1
IpUpoOJIE
) Hayunblil MeTOJ TO3HAHUS U METOABI 1
uccie1oBaHusl (pU3MYeCKUX SBICHUMN
DKCIepUMEHT U T€OpUs B IPOLECCE TO3HAHUS
3 npupoabl. HabnrogeHne u s3KkCepruMeHT B 1
¢buznke
4 Crnioco0sbl n3mepeHust GU3NYECKUX BETUUHH 1
5 AOGCoIt0THAs M OTHOCHUTENbHAS TIOIPEIIHOCTH 1
U3MepeHui (pU3NUECKUX BEIUIHH
MonenupoBanue B ¢pusuke. Ponb u mecto
¢bu3UKM B JOPMUPOBAHUU COBPEMEHHOM
6 Hay4YHOU KapTHHBI MUPaA, B IPAKTHYECKOMN 1
NEeITEeIbHOCTH JTI0IEH
Mexannueckoe nBrmxkeHue. Cucrema orcyeTa.
7 OTHOCHUTEIBHOCTh MEXAHUYECKOTO BUKEHHUS. 1

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH




Pannyc-BekTop MaTepualbHONU TOYKH, €TO
MIPOEKINU Ha OCH KoopAauHaT. Tpaekropusi.
[Tepememienue. Cxkopocth. X mpoekiuu Ha
OCH KOOpAMHAT

PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO IBUKECHUS

10

CnoxxeHue nepeMereHuidi U CKOpOCTeil.
Pewenne 3anau

11

HepaBnomepHoe aBuxenne. MrooBeHHas
CKOpocTh. Yckopenue. [Ipsamonuneitnoe
ABHUKCHUC C IMTOCTOAHHBIM YCKOPCHUEM

12

dusnyeckuil NpakTukyM 1o teme "M3ydenue
HEPAaBHOMEPHOI'O JABUKECHUSA C LENbIO
orpezieNieHus MTHOBEHHOM ckopocTu"

13

@uU3NYECKU NPAKTUKYM I10 TEME
"N3mepeHune ycKopeHus Mpy MPSIMOJIMHEMHOM
PaBHOYCKOPEHHOM JIBM’)KEHHH 110 HAKJIIOHHOM
nnockoct" min "UccnenoBanme
3aBUCHMOCTH IIYyTH OT BPEMEHHU MPH
PaBHOYCKOPEHHOM JIBH)KEHHUH"

14

I'padnueckoe onucanue NpsIMOIUHEIHOTO
JBUKEHUSI C TOCTOSTHHBIM YCKOPEHUEM




15

CBobOogHOe mazieHne. Y CKoOpeHne CBOOOIHOTO
najieHus1. 3aBUCUMOCTb KOOPJIWHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHU U UX rpaduku

16

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpPEHHsI CBOOOTHOTO
nagenus” win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

17

JIBu>keHue Tena, OpOIIEHHOTO MO YTJIOM K
TOPU30HTY

18

KpuBonuneiinoe aBwkeHue. J[BuxkeHue mo
OKPY>KHOCTH. YTJIOBAasl U JINHEHHAS CKOPOCTb.
[lepuon u wacrota. LleHTpOCTpEeMUTETBHOE U
MIOJTHOE YCKOPEHHE

19

dusnyeckuil npakTukyMm no teme "M3ydyenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH C ITOCTOSIHHOM
o Moy o ckopocThio" unn "Hccnenoanue
3aBUCHMOCTH Mepro/ia o0palieHus
KOHUYECKOT0 MasTHUKA OT €ro napameTpon"

20

KonTponbnas pabora no teme "Kunematuka"

21

[TepssIii 3ak0oH HproTOoHA. IHEpLHanbHbIE
cucremsl orcuéra. [IpuHiun
OTHOCUTEIBbHOCTH [ ammnest.
HeunepnuanbHabie CHCTEMBI OTCUETA




22

Cuna. PaBHozeicTBytoMas cuia. Bropoit
3akoH Hrerorona. Macca

23

@uU3NYECKU IPAKTUKYM 110 TEME
"M3mepeHune paBHOJCHCTBYIOLIECH CUIIBI TTPH
JBIKEHUH OpycKa 1Mo HaKJIOHHOM TUIOCKOCTH"
unu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH
BpPEMEHH JIBIKEHUS OpycKa 10 HAKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro
Macchl"

24

B3aumoneiictBue ten. Tperuil 3akoH
Hrrorona

25

HpI/IHI_[I/IH Ccyneprno3snauu Cuil. Pemenue 3amau
Ha MPUMCHCHHEC 3aKOHOB HrrotoHa

26

3aKOH BCEMUPHOTO TATOTEHUSI.
DKBHUBAJICHTHOCTH TPAaBUTAIMOHHON U
MHEPTHON MacChl

27

Cuna TSKeCTH U yCKOPEHUE CBOOOIHOTO
MaJeHUs

28

I[BI/I)KCHI/IC HEOECHBIX TEI U UX
HCKYCCTBCHHBIX CITYTHUKOB. HCpBaH
KOCMHUYCCKasA CKOPOCTh. 3aKOHEI Kennepa

29

Cwuita ynpyrocru. 3akoH ['yka. Bec tena




30

@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmarun” wim "M3ydenue
JBUKEHUS CUCTEMBI TEJ, CBA3AHHBIX HUTHIO,
MEePEKUHYTOM uepe3 NErkuii 6J10K"

31

Cuna tpenus. [Ipupoaa u BUIbI CUIT TPEHUS.
JIBU>KeHHE B KUAKOCTHU U raze ¢ y4ETOM CHIIbI
COTMPOTUBIICHUS CPEIBI

32

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3mepenue ko3P puirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3apucumocTtd Frp(N)" unu "MccnenoBanue
JBMOKEHUS OpycKa 10 HaKJIOHHOM IIOCKOCTH
C NepeMeHHbIM K03 (pULmeHToM TpeHus" uiu
"N3y4yeHne qBUKEHUS IPy3a Ha Baly C
TpeHueM"

33

Jasnenue. ['uapocraTnueckoe 1aBjICHUE.
Cuna Apxumena

34

Ab6comoTHO TBepaoe teno. [loctynarensHoe
U BpalllaTeJIbHOE IBUJKEHUE TBEPJOTO Tea

35

MOMEHT CuiIbl OTHOCUTENBHO OCH BPAILEHUS.
Tlneyo cubl




36

CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TspkecTu Tena. Y cioBus
paBHOBecHsI TBepAOro Tena. Busl
paBHOBECHS

37

®u3nYECKU MPAKTUKYM 10 TEME
"HccnenoBanue yciaoBUi paBHOBECHS
TBEPAOrO TeJa, UMEIOIIETO OCh BpaleHHUs "
nmu "KoHcTpynpoBaHue KpOHIITEHHOB U
pacu€r cun ynpyroctu" win "U3yuenue
YCTOMYMBOCTHU TBEPJOTO TEJa, UMEIOIIETO
oAb onops"

38

Pemenue 3agau

39

KonTponbhast padota no teme "J{[uHamuka.
Craruka TBepaoro tena'"

40

Nmnynbc maTepuanbHOW TOYKH, CUCTEMBI
MaTepHalIbHbIX TOYEK. LIeHTp Macc cuctembl
MaTepHalbHbIX TOUEK. Teopema 0 IBHKEHUH
LIEHTpa Macc

41

NMnynsc cuitbl M1 M13BMEHEHUE UMITYJIbCA TENa.
3aKOH COXpaHEHHs UMITyJIbca. PeakTuBHOE
JBUKEHUE

42

MowmeHT HUMITYJIbCa MaTepHaHBHOﬁ TOYKH.
Hpe[[CTaBJ'IeHI/IC 0 COXpaHCHUHU MOMCHTA
HUMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

43

Pemenue 3agau




44

PaGora cuibl Ha MaJOM U Ha KOHEYHOM
nepemenieHuu. ['padpuueckoe npeacrapneHue
paboThl cuiibl. MOIIHOCTE CHIIBI

45

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KMHETUYECKOW IHEPTUU
MaTepuaibHON TOYKH

46

[ToTeHnmanpHble U HEMOTEHIUAIBHBIE CUIIBI.
[TorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

47

TpeTBH KOCMHYCCKaA CKOPOCTh. CBs13b
pa6OTBI HCTIOTCHIHUAJIBHBIX CHJI C
H3MEHEHHEM MEeXaHMYSCKOM OQHCPIUH
CHCTEMBI TEIl. 3aKOH COXPAaHCHUMA
MEXaHU4YEeCKOH SHEPTIUn

48

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue ummynbca Tejaa o TOpPMO3HOMY
nytu" win "M3mepeHne Cuibl TSIru, CKOpOCTH
MOJIETH 3JIEKTPOMOOUIISE M MOUTHOCTHU CHJIBI
Tarn" win "CpaBHEHNE U3MEHEHHNs UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHJIBI" WIIN
"HccnenoBanue cCOXpaHEHUS UMITYJIbCA IIPU
ynpyrom Bzaumozelictsun" uinm "Msmepenune
KMHETUYECKOW SHEPTUU TeJa 10 TOPMO3ZHOMY

"

yTH

49

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.
VYpaBuenue bepnyiu s uieanbHOM
AKHUJTKOCTU




50

KonTponbHas pabota mo Teme "3aKoHbI

COXPAaHEHHUs B MEXaHUKe"

Pa3BuTue npeacraBieHuii 0 npupoie

51 teru1oTsl. OcHoBHBIE nosoxkenus MKT.
Huddysus. bpoyHoBckoe ABMKEHHE
CrpoeHue ra3000pa3HbIX, XKUJIKUX U TBEPBIX

52 Ten. XapakTep JBUKEHUS U B3aUMOJCHCTBUS
YacTHUIl BELIECTBA
Macca u pazmepbl MOJIEKYIT (aATOMOB).

53 KonunuectBo Bemectsa. [locrostHHas
ABoraapo

54 Temneparypa. Ternosoe paBHoBecue. [kana
Lenscus

55 Pemenue 3amau

56 WNneansHelii ras. ['a30BbIe 3aKOHBI

57 VYpaBaenune Menzaeneesa-Knaneiipona.
Pewenue 3anau

58 AbGcomoTHas Temiieparypa. 3akoH JlanbToHa

59 N3omponeccsl B uAcaIbHOM rase ¢

IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA




60

®u3nYecKuil mpakTUKyM 1o Teme "M3yueHue
H30TEPMHUUYECKOTO Mpoliecca (PEKOMEHI0BAHO
MCIOJIb30BaHue UG POBO J1abopaTopun)"
i "M3ydeHne n30X0pHoro mpoiecca’ win
"N3ydenne n3obapHOTO Mporecca’ win
"I[IpoBepka ypaBHEHUSI COCTOSIHUS"

61

['padmyeckoe mpencTaBiIeHUE U30MPOLIECCOB:
M30TepMa, U30X0pa, n306apa

62

OcnosHoe ypaBHenue MKT

63

Pemenue 3agau

64

CBs13b a0COMIOTHON TEMIIEpaTyphl
TEPMOJUHAMHYECKON CUCTEMBI CO CpeHel
KMHETUYECKOM HEpruel oCTyNnaTeIbHOTO
TEIJIOBOTO ABM)KEHUS €€ 4aCTHIL

65

O00011IeHMEe ¥ cUCTEMAaTH3alUs 3HAHUI 110
TeMme "OcuoBsl MKT"

66

KonrtponsHas padora o Teme "OCHOBBI
MKT"

67

TepMonnHaMuyeckas cucrema. 3alaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
BremHne u BHyTpeHHUE TapaMeTpPhI.
[Tapamerpsl T/I cucTemsl Kak cpeaHue
3HAYEHMs BEIIMYMH, OIIUCBIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE




68

Hynesoe Hauano TepMOAMHAMUKH.
CamonpousBoiibHas penakcamus T/ cuctemsl
K TEIJIOBOMY PaBHOBECHIO

69

Mogenp uaeaabHOro ra3a B TCPMOIANHAMUKE.

VYcnoBus TPUMEHUMOCTH ATON MOAEIH

70

YpaBuenne MeHneneesa-Kiamnelipona u
BBIPQ)KEHME JIJI1 BHYTPEHHEN SHEPTUU

71

BLIpa)KeHI/Ie JUIs BHy’I‘peHHeﬁ OHCPIUH
OJHOATOMHOI'O HACAJIBHOI'O I'a3a.
KBasucrarnueckue u HeCTaTHUCCKHE
IIpoUeCChI

72

DnemeHTapHas padoTa B TEPMOJAMHAMUKE.
Boruncnenue paboTsl 1o rpaguky mnpoiecca

Ha pV-nuarpamme

73

Termonepenayda kak crnoco0d U3MEHEHUs
BHyTpeHHel sHeprun TJl cuctemsl 6e3
COBEpIICHUs paboThI

74

KOHBCKI_[I/ISI, TCIIOIIPOBOAHOCTD, U3JTYUCHUC

75

KommuectBo TennoTsl. TemmoéMKOCTE Tema.
VY nenbHas U MOJISIpHAs TETUIOEMKOCTH
BEIIECTBA. Y IeTbHAS TEIJIOTa CTOPAHUS
TOININBA

76

Pacuér xonuyecTBa TEIUIOTHI IIPU
TEeIIoneperaye




@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue yaenpbHol TenaoéMKocTH" HiIu
"HccnenoBanue npoliecca OCTbIBaHUS
BemectBa" uin "HMccaenoBanne aquadaTHOro

77
npouecca" unu "M3yuenune B3auMoCBSI3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJCICTBUS U TEMIIEPATypbl KUIICHHS
JKuakocren"”

-8 [TonsTre 06 aqnabarHom npouecce. [lepBorit
3aKOH TEPMOIUHAMUKHI
KonnuecTBo TermioTsl u paboTa Kak Mepbl

79 M3MeHeHus1 BHyTpeHHel snepruu T /1
CUCTEMBI
Brtopoii 3ak0H TepMOJIMHAMUKY IS

80 PaBHOBECHBIX 1 HEPABHOBECHBIX IIPOLIECCOB.
HeoOpaTuMocTs IpUPOTHBIX MPOIIECCOB

81 [Tpunine! geicTBus TermnoBbix MamuH. KIT/

82 MakcumansHoe 3Hauenue KI1/1. [ukn Kapuo

83 Pemenue 3amau
DKOJIOTHYECKHUE aCHEeKThl UCIIOJIb30BaHUS

84 TEIUIOBBIX JABUrareneil. TernosBoe
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl

85 Pemenue 3amau

96 O06o061IeHre U cucTeMaTu3alus 3HaHUH| 110

teme "Tepmoannamuka. TemioBbie MaIMHbI"




87

KontponbHas paboTa mo teme
"Tepmonunamuka. TemnaoBeie MalIMHbI"

88

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue v kunenue. Y aeibHas TEIIOTa
mapooOpa3oBaHus

89

HacrileHnbie 1 HeHACKHIILICHHbBIE Imapkbl.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JAaBJICHUA HACBIIICHHOT'O I1apa OT
TEMIICPATYPhbI, UX HE3aBUCUMOCTD OT 00BEMa
HaCbIICHHOI'O I1apa. 3aBHCHUMOCTh
TEMIICPATYpPhbl KUIICHUA OT AABJICHUSA B
KHNIKOCTH

90

Bnaxnocts  Bo3myxa.  AOcomroTHas
OTHOCHUTEIbHAS BIAXKHOCTD

91

duznyeckuil npakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEH HCIapeHust )KUAKOoCTen"
nunu "M3MepeHue yaenbHOM TemIoTh
naBiaeHus abaa" uin "M3yueHue cBOMCTB
HachIlIeHHbIX apoB" win "U3mepenue
a0CONIOTHON BIQXKHOCTH BO3/IyXa M OI[EHKA

Macchel apoB B nomenieHun". M3mepenue
KO3 QHIIHEHTa MTOBEPXHOCTHOTO HATSKEHUS

92

Pemenue 3agau




TBépnoe Teno. Kpucrammueckue u

93 amopdHbIe Tena. AHU30TPONHS CBOWCTB
KpUCTAJLJIOB
a4 [InaBneHue u Kpuctauu3anus. Y aesbHas
teruiora iasnaeHus. Cyoaumanus
Hedopmaruu TBEpOTO Tena. PacTsokenue n
05 cxarue. Casur. Monyine FOura. Ilpenen
yrnpyrux aedopmaruii
TenoBoe paciIMpeHue KUIKOCTEN U
926 TBEPIBIX T€JI. AHTAPMOHU3M TEIUIOBBIX
KoJe0aHuil 4acTuIl BElIeCcTBa
o7 ITpeoOpa3oBanue sHEprUH B (ha30BBIX
nepexonax
98 YpaBHEHHE TEIJIOBOTO OamaHca
99 Pemenue 3amau
[ToBepxHOCcTHOE HaTsKeHUE. KanusipHbie
100 ABJIeHUs. J[aBlIeHUE 10 HICKPUBIIEHHOU
MOBEPXHOCTHIO KUJIKOoCTH. Dopmyna Jlannaca
O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
101 TeMme "ArperaTHble COCTOSIHUS BEIlIECTBA.
da3zoBbIe IEPEXOABI"
KonrtponbHast pabora o Teme "ArperarHsie
102 cocrosiHus BeniectBa. da3oBbie nepexoas!”
103 DnekTpu3anus Tel U €€ MPOSIBICHUS.

DIeKTpuyecKkui 3apsia. /IBa Buaa




ANEeKTpUYecKuX 3apsaaoB. [IpoBogHuKy,
TUBJIEKTPUKU U MOTYIPOBOAHUKHI

DJIeMEHTapHBIN AIEKTPUUECKUI 3apsil. 3aKOH

104 COXPAHEHHUs IEKTPUUYECKOTO 3apsaa

105 B3anmopeincrteue 3apanos. Toueunsie
3apsanbl. 3akon Kynona

106 Pemenue 3amaq

107 Onexrpuueckoe noie. Ero aelicreue Ha
NEKTPUYECKUE 3aPsIIIbI
Hanpspk€HHOCTD 2JIEKTPUYECKOTO MOJIA.
[TpoOHsIif 3apsia. JIuauM HanpsKEHHOCTH

108 ANeKTpruYecKoro nosst. OqHOpogHOE
NEKTPUYECKOE T10JIE

109 [ToTeHIManbHOCTB AIEKTPOCTATUIECKOTO
noJis. Pa3HOCTh MOTEHIMATIOB U HaNIPsDKEHUE
IloTenunanpHas 3Heprus 3apsja B

110 ANEKTpOCTaTUYECKOM Mose. [lorenunan
ANIEKTPOCTATUYECKOTO MO

11 CBs13p HANPSYKEHHOCTHU TOJIS U Pa3HOCTH
MIOTEHLIAAJIOB JUISl 3JIEKTPOCTATUUECKOTO MO

112 [IpuHIMI Cyneprno3uuM dJIEKTPUUECKUX
rosen

113 Pemenue 3amau




[Tone Toueunoro 3apsaa. [lone paBHOMepHO

114 3apsOKeHHOU cepbl
ITone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY

115 mapa. [Tone paBHOMepHO 3apsiKEHHOM
0ECKOHEUHO! IIIOCKOCTH

116 IIpOBOIHUKY B 3JIEKTPOCTATHUECKOM IIOJI€.
VYcioBue paBHOBECHs 3aps0B

117 JIM3JIEKTPUKH U MTOJTYIIPOBOIHUKY B
JIEKTPOCTATUYECKOM I10J1€
Konnencarop. D51eKTpOoEMKOCTD

118 KOHJIEHCATOpa. DIAEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTopa

119 [TapannensHoe coeMHEHNE KOHACHCATOPOB

120 ITocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB

121 OHeprus 3apsHKEHHOI0 KOHAECHCAaTopa
Pu3nYeCKUil NPAKTUKYM IO TEME
"HaGmroienre mpeBpamieHust SJHEpruu
3apsHKEHHOT0 KOHAEHCATOpa B YIHEPTHIO
n3nydenus ceeroauona” unm "Msydenue

122 IIPOTEKAaHUS TOKA B LIETIH, COAEPIKaIIeH

KoHzeHcarop" win "Pacnipenenenue pazHOCTH
MOTEHIMAJIOB (HANPSDKEHUS ) IPU
MIOCJIEI0BATEILHOM COEIUHEHUHT
KOHJIEHCATOpOB"




123

Pemenue 3agau

124

JIBro>keHue 3apsiKEHHOM YacTHUIIbI B
OJIHOPOJTHOM DJICKTPHYECKOM I10JIe

125

Pemrenue 3amau

126

O000111eH1E ¥ CUCTEMATH3ALMsl 3HAHUN 110
Teme "DnekTpuueckoe mnoie"”

127

KonTponbhas pabota no teme
"DnexkTpuueckoe nose"

128

Cuia Toka. [TocTogHHBII TOK. Y CITOBUA
CYIIECTBOBAHMSI IIOCTOSTHHOTO
ANEKTPUUIECKOTO TOKA

129

Hcrounuku Toka. Hanpskenne nu 5/1C

130

3axon OMa 11 yyacTKa Lenu.
DNEeKTpUUECKOe CONPOTUBIICHUE

131

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"M3mMepeHune CUilbl TOKA U HATIPSKEHUS B
LIENU TIOCTOSIHHOT'O TOKa IPY MOMOIIN
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
prOopoB" unu "3HaKOMCTBO ¢ UPPOBOIt
naboparopueii o gusuke. [Ipumepst
u3MepeHus: GU3NYECKUX BETUYUH MIPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"

132

3aBHUCHMOCTD COIIPOTUBJICHHUA OAHOPOJAHOTO
MPOBOAHMKA OT €I0 AJIMHBI U IJIOIIaAn
MOMECPCUHOTIO CCUCHUSA




YaenpHoE COIIPOTUBJICHHUEC BCUICCTBA.

133
Pemenue 3anau
DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue CMEIIaHHOTO COCIMHEHUS
pesuctopoB" unu "M3Mepenue yiaenabHOro

134 COIIPOTHBIIEHUS IIPOBOJHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPsHKEHUS TS JIaMIThl HaKaJIuBaHUs "

13 [TocnenoBarenbHOE, TapaIETBLHOE,

5 CMEIlIaHHOE COEMHEHNE TPOBOIHUKOB

136 Pacuér pa3BeTBIEHHBIX dJEKTPUIECKUX
uenei. [IpaBuna Kupxroda

137 Pemenue 3amau
PaGora sanextpuyeckoro Toka. 3akoH J[>koyms

138
—JleH1a

139 Pemenue 3amau

140 MOIIHOCTB IEKTPUYECKOT0 ToKa. TertoBast
MOIIHOCTb, BBIICIIEMasi Ha PE3UCTOPe

141 Pemrenue 3agau

142 OAC wu  BHYIpEHHEE  CONPOTHUBIICHHE
HMCTOYHHUKA TOKA

143 3akon OMa 115 IOJTHOM (3aMKHYTOM )

AJIEKTPUYECKON LIETH




144 Pemenune 3amaq 1
145 MOIITHOCTh HCTOYHHUKA TOKa 1
146 KopoTtkoe 3ambikanue 1
147 KonneHcarop B ienu moCTOSSHHOTO TOKa 1
148 Pemenue 3amgau 1
149 Pertennie 3agau mo treMme "IlocTOSHHBIH
AJIEKTPUYECKUM TOK" 1
150 Pertennie 3agau mo treMme "IlocTOSHHBIH
5 AJIEKTPUYECKUM TOK" 1
151 Pemenue 3agau o teme "lIlocTosHHBIN
ANEKTpUYECKUI TOK" 1
152 O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
teMe "[1oCTOSHHBIN 21eKTpUUECKU TOK" 1
153 Konrtponbnas padora no reme "[locTostHHBIH L
ANEKTPUUYECKUN TOK"
DneKkTprudecKasi MpOBOAUMOCTh Pa3IMYHBIX
154 BEIIECTB. DJICKTPUUECKUI TOK B METaJIJIaX. 1
CBepXIpoBOIMMOCTh
DIIEKTPUYECKHM TOK B pacTBOpax U
155 pacruiaBax 3JeKTpoiuToB. 3akoHbl Dapanes 1

AJIA DJICKTPOJIN3a




@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue amekTponunsa’ win
"M3mepenue 3apsiia OTHOBAJICHTHOTO HOHA"

156 nnu "HccienoBanue 3aBUCUMOCTH
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepatypbl" win "CHITHE BOJIbT-aMIIEPHOI
XapaKTepUCTUKU anoaa”

157 DnekTpruyeckuil Tok B razax. [lnmazma

158 DneKTpUUecKuil TOK B BakyyMe. BakyymHble

5 npuOOpHI

159 DIEKTPUYECKHI TOK B OTYIPOBOAHUKAX

160 [TomynpoBOTHUKOBBIE TPUOOPEI
PesepBHblil ypok. O6006111eHNE U

161 cucTeMaTH3allis 3HaHUH 10 TeMe
"Kunemartuka"

PezepBHblit ypok. O60011eHNE U

162 CUCTEMaTHU3allis 3HAaHUM 110 TEME
"Ilmaamuka"

PeseprubIil ypok. O60061eHIE 1

163 cucTeMaTtu3aius 3HaHui no teme "CraTuka
TBepaoro Tena"

164 PesepBHelIit ypok. O6001IeHNE 1

cUCTEMATHU3alUs 3HAHUH 110 TeMe "3aKOHBI
COXPAaHEHHUs B MEXaHUKeE"




165

PesepBubIil ypok. O60011eHIE 1
cucTeMaTu3anus 3Haguil o teMe "OCHOBEBI
MOJIEKYJIIPHOKMHETUYECKON Teopun"

166

PesepBHeIit ypok. O000ICHHE 1
CHCTEMATH3alMs 3HAHUI II0 TEME
"Tepmoaunamuka. TenaoBbie MaIUHbI"

167

PesepBHrlit ypok. O60011eHNE 1
CHCTEMAaTH3alMs 3HAaHUI 110 TEME
"ArperaTtHble cocTosiHUS BelecTBa. da3oBbie
nepexonr"

168

PesepBHrlit ypok. O60011eH1Ee 1
cCHCTEMaTHU3alus 3HaHUIA TI0 TeMe
"OnexTpuueckoe noiue"

169

PesepubIiit ypok. O6006111eHIE 1
cUCTEeMaTH3alys 3HaHUH 110 TeMe
"TTocTOSIHHBIN AIEKTpUYECKUHM TOK"

170

PesepubIiil ypok. O600611eHIE 1
cucrTeMaTu3anus 3Haguii no treMe "Toku B
pa3nuyYHbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16

11 KJIACC

Ne

Tema ypoka

KoJunuyecTBo yacoB

Jlara




n/n

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

H3yYCHUA

DJIEeKTPOHHbBIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

B3aumoneiicTBrU€e MOCTOSTHHBIX MarHUTOB U
MIPOBOJHHUKOB ¢ TOKOM. MarHuTtHoe mouie.
I'mnoTesa Amrmepa

BexTop marautHOM nnaykiuu. [TpuHmmn
CYTNEPHO3UIMH MAaTHUTHBIX Mosel. JIunun
MarHUTHON UHIIYKIIUU

MarnuTtHOE 1oJie TPOBOJTHUKA C TOKOM.
OneIT OpcTena

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MIIN
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JEHCTBUS TIOCTOSIHHOTO MarHUTa Ha paMKYy C
TOKOM"

Cwa Amrepa, e€ HanpaBJICHUE U MOJTYJIb

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue criibl Amnepa” nnm "M3ydenne
3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA"
nunu "OnpeneneHne MarHuTHON MHITYKIIMU
Ha OCHOBE M3MEpPEHUs CUIIbI AMriepa"

Pemenue 3amau




[Ipumenenue 3akoHa Ammepa.

8
DNEeKTpOU3MepPUTENbHbBIE TPUOOPHI
Cuna JlopeHiia, e€ HanpaBJIEHHE U MOAYJIb.

9 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B
OJIHOPOJTHOM MarHUTHOM I10JI€

10 Pemenne 3amau

11 Pa6ota cunsl Jlopenna

12 Pemenue 3amay

" MarauTHoe I0JIe B BEILIECTBE.
deppoMarHeTHKH, rapa- U 1uaMarHeTUKu

14 OcHoOBHBIE CBOMCTBA (hepPOMArHETUKOB.
[Tpumenenue heppoMarHeTUKOB

15 Pemenne 3amau no reme "MarautHoe mnose"

16 Pemenne 3amau no reme "MarautHoe mnose"

17 SIBneHre AMeKTPOMarHUTHON WHIYKITUH.
[ToTok BekTOpa MAarHUTHOM MHIYKIIMH
Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

18 AIIEKTPOMATHUTHOW MHAYKIIMU'" WITH
"Onpenenenre MHAYKIIMA BUXPEBOTO
MarHuTHOro mojus"

19 OJ1C unayKIMM

20 3aKOoH 3JIEKTPOMArHUTHON UHAYKIIMHU

®dapanes




21

Buxpesoe anexrpuueckoe nosie. Toku Dyko

OJIC MHAYKIIUY B IBUKYIIMXCS

22 MIPOBOJTHUKAX

23 Pemenue 3amau

24 [IpaBuno Jlenua

) WuayktuBHOCTH. KaTyika MHAYKTUBHOCTH

> B I[EU HOCTOSIHHOT'O TOKA

26 SBnenune camounaykuuu. 3/C
CaMOUHYKITUU
Ou3nyecKuil MPakTUKYM 0 TEME
"UccnenoBanue siBIE€HUS CAaMOMHAYKIUN"

27 win "COopKa MOJENHN 3JIEKTPOMAarHUTHOTO
regeparopa”

28 DHeprus MarHUTHOTO TIOJISl KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

29 Pemenue 3amau

20 O00011eHNEe U cUCTEMATH3AINS 3HAHUH 110
TeMe "DnekTpoarnHamMuKa"

a1 KonTponbhas pabota no teme
"OnekTpoaguHaMuka"

2 Konebarenbuast cucrema. CBoOOIHEIE
KoneOanus. ['apMoHUYEeCKre KOJIeOaHus

23 Kunematnueckoe U JUHAMUYECKOE

OIMCaHKE KOJIEOaTEIbHBIX ,I[BI/I)KCHI/If/'I




DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX

34 KOJICOaHUI HUTSHOTO U TPY>KMHHOTO
MAasITHUKOB"
DHepreTudeckoe onrucanue. BoiBos

35 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKHUX
KOJICOaHUH U3 UX DPHEPTreTHICCKOTO U
KMHEMATHYECKOr0 OIMCaHUs
Pu3n4eCcKuil IPAKTUKYM 110 TEME

36 "IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKe"

37 AMinTyzaa u ¢asa kojaedaHun
[Tepuon u yacrota xonebanwmii. [Tepuog
MaJIbIX CBOOOTHBIX KOJIEOaHUI

38 MaTeMaThyeckoro MasTHuka. [lepuon
CBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO
MasITHHKA

39 3aryxaromue Konebanus. BolHyX1eHHbIE
koneOanus. Pe3onanc

40 ABTOKONIE0AHUS

41 Pemenue 3amau

1 VYpoxk-koHpepenuus "MexaHHueCKue

KOJIeOAHUsI B MY3bIKQJIbHBIX HHCTPYMEHTaxX"




O0001eHre 1 cucTeMaTU3aLus 3HAHUI 110

43 teMe "Mexanuueckue KoneGaHus"

" DNIeKTPOMarHUTHbBIE KOJIeOaHMUs.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMILIUTYABI

45 3apsJa KOHJIEHCATOpa C aMILIUTYAON CUIIbI
TOKa B KOJIEOATEIbHOM KOHTYpE

16 3aK0oH COXpaHEHUs YHEPTUU B UJI€aJTbHOM
K0JIeOATETbHOM KOHTYpE
3aryxarllue 3JIeKTPOMAarHUTHbIE

47 KosieOaHus. BeIHYX/IeHHBIC
AJIEKTPOMArHUTHBIE KOJIeOaHUsI
ITepemennsblii TOK. Pe3ucTop n KOHAEHCATOP

48 B IIETIM TIEPEMEHHOT0 TOKa

19 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

50 3akoH OMa 11t eKTPUYECKOHN Lenu
MEPEMEHHOTO TOKa
Pu3NYecKuil TPAKTUKYM 110 TEME
"HccnenoBanre nMepeMeHHOr0 TOKa 4epe3
MIOCJIEIOBATEILHO COSTMHEHHBIE

51

KOHJIEHCATOp, KaTYIIKY U pe3ucTop” Hiu
"HUccnenoBanue paboThl HCTOYHUKOB CBETA
B LIENIU IEPEMEHHOTO TOKA"




MontHOCTb IEPEMEHHOI'O TOKaA.

52 AMITTUTYAHOE U ICHCTBYIOIICE 3HAUCHUE
CHWJIBI TOKA U HATIPSDKEHUS

53 Pe3onHaHC B 2JIeKTpUUECKOH 11ETTH

54 Pemenue 3amau
WneansubIif TpanchopmaTop.

55 [TpousBoaCTBO, IEepenava u noTpedieHue
AIEKTPUUYECKOI SHEPTUn
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

56 antekTpodHeprun. KylbTypa ucnoib30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOM KU3HH

57 Pemenne 3amau

58 Pemnrenne 3amau

9 O06o01IeHne U cucTeMaTu3alys 3HaHU| o

5 TeMe "DIeKTpOMarHuTHbIC Kojaebanus"

60 MexaHnueckre BOJHbBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJTH

61 CBoiicTBa MEXaHUYECKUX BOJIH

62 3ByK. XapaKkTEpUCTUKH 3ByKa

63 Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"

64 Nudpa3Byk u yaerpassyk. [llymoBoe

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl




65

Penrenue 3amau

:‘)JICKTpOMaFHI/ITHI)Ie BOJIHBI. I/ISHy‘ICHI/Ie

66 AIEKTPOMArHUTHBIX BOJIH

67 DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
IITkana 37E€KTPOMArHUTHBIX BOJIH.

68 [IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY
[IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS.

69 Paguonoxanus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYXKAIOLIEH Cpebl
Kontponbnas padota o teme "Konebanus

70 Y BOJTHBI"

1 Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHeHus CBeTa

29 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHEMHOTO PACIIpOCTPaHEHMSI CBETA

23 Otpaxenue csera. [lnockoe 3epkaino.
Cdepudaeckoe 3epkano

-4 [Ipenomnenue cBeta. AGCONIOTHBIN U

OTHOCHTEIIBHEIA ITOKA3aTellhb MMPECIOMIICHUA.

[Tonnoe BHYTpPEHHEE OTpaKEHUE.
[IpenenbHbIN yroJl MOJTHOTO BHYTPEHHETO
OTpakKeHUS




75

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"M3Mepenne nokazaresns NpeaoMiIeHUs
crexia" win "[lonydeHune n300pakeHus B
CHUCTEME U3 IUIOCKOIO 3epKaia U JUH3bI"

76

Pemrenne 3aaa4 Ha IPUMCHCHHUEC 3aKOHOB
OTpaXXCHUS U ITPEIIOMIICHUA CBETA

7

Xop stydeit B mpusMe. Jlucnepceus cBeTa.
CnoxHbIi cocTaB Oenoro cBera. L{pet

78

JInn3pl. POKyCHOE pacCTOSTHUE U
onTHYecKas Cuiia JIMH3EI

79

[TocTpoeHue n300paxeHuii B TMH3aX U UX
cucTeMax. YBEIMYECHHE JINH3BI

80

Pemenue 3agau Ha mocTpoeHue
M300paKeHHH, MMOTy4aeMbIX C ITOMOIIBIO
JIMH3

81

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BElIecTBa (Ha mpuMepe
Kuakux auH3)" uinu "M3Mepenue
(OKYCHOTO PacCTOSIHHSI PACCEUBAIOIITNX
uH3"

82

I'ma3 kak onrudeckas cucTteMa

83

Pemienne 3amauy. Hpe,uenbl MNPUMCHUMOCTU
FCOMCTpHQCCKOﬁ OIITUKHU

84

CxopocTb cBeTa U METO/IbI €€ U3MEPEHUs




85

Hucnepcus cBera

86 WnTepdepenmus ceera

87 KorepeHnTHble HCTOYHUKHU. Y CIIOBUSA
HaOJI0IeHUST MAKCUMYMOB 1 MUHUMYMOB

88 Pemenue 3anau

89 [Ipumenenue naTepdepeHun

90 Hudpakmaus ceera

o1 Hudpakuonnas peréTKa. Ycnosue
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB

92 Pemenue 3amay

93 [TomepeyHOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera
Du3HUeCKU IPAKTUKYM I10 TEME

94 "HaGnronenue audpakuun, uHTephepeHInm
Y TIoJIsIpy3aIiiu ceera'

95 Pemenue 3amau

96 CBeTOBBIE SIBIICHUS B IPHPOIE

97 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "OnTuka"

98 KontponpHas padora o Teme «OnTHKa
['paHUIIBI TPUMEHUMOCTH KIIACCHYECKON

99 MeXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKA U

IMPUHIMUIT OTHOCHUTECIBHOCTH




[ToctynaTel cnenuaibHOM TEOPUH

100 OTHOCHUTEJIBHOCTH 1
101 [TpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAJL. 1
[IpeobpazoBanus Jlopenua. YcioBue
npUIMHHOCTH. OTHOCUTENFHOCTh
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH U
COKpAIlleHUE JUTUHBI
102 DHeprusi U UMITYIIEC PEISITUBUCTCKON
YaCTHUIIBI 1
103 CBsI3b MacCChI C 3HEPIHEN U UMITYJICOM
PENATUBUCTCKOM YacTUIbl. DHEPIrUs MOKOs 1
Du3HUeCKU IPAKTUKYM I10 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
104 PENATUBUCTCKUX yacTull (1o oTtorpadpusm 1
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
none)"
105 PaBHOBecHOE TemI0BOE U3NTyUYEeHHE 1
106 3akoH cMerieHus Buna 1
107 I'nnoresa M. IInanka o kBanTax. ®oTOHBI 1
108 DHeprus U UMNyjibCc GoToHa 1
®otoadppext. Onbitel A. I'. CTonerosa.
109 1
3axoHbl poTorddekTa
110 VYpaBuenue DiiHireliHa 11 GoTodPdexTa. 1

"Kpacnas rpanuna” potorddexra




Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoi 1nanka Ha

111 OCHOBe HcciienoBanus Gororpdexra” nmm
"NccnenoBanue 3aBUCMMOCTH CHJIBI TOKA
4yepes CBETOAUO/ OT HalpsKeHUs"

112 Hasnenue ceera. Onbrtel [1. H. Jlebenera

113 BotHOBEIE CBOMCTBA YaCTHII

114 Bouansl ne bpoins. JlnuHa BOHBI 1€
Bbpoiins u pazmepsl 00J1aCTH JTOKATH3AIUH
JBUXKYIICHCS YaCTHIIBI

115 KopnyckyisspHO-BOIHOBOM AyaIn3m

116 Hudpakiius 351eKTpOHOB Ha KpUCTaLIax
Crneuuduxa usmepeHuit B MUKPOMHUPE.

117 CoOTHOIIEHHS HEOTIPEAEIEHHOCTEN
[eiizen6epra

118 Pemenue rpaduyeckux 3amau

119 Pemenne pacu€THbIX 3a1a4
KontponbHas padora no Temam: "OCHOBBI

120 CTO", "KopmyckynasipHO-BOJTHOBOM
nyanuzm"

121 OMBITHI 11O UCCIICIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnast moaens atoma Pezepdopaa

122 [Toctynatel bopa




123

Bunei ciektpoB. CekTp ypoBHEH 3HEPTUU
aToMa BOIOpOAa

124

DuU3nYeCKUi MPAKTUKYM 10 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOTr0 BOAOPOJIa U U3MEPEHUE
noctosiHHoM Pundepra”

125

CroHTaHHoOe U BBIHYXJICHHOC N3JTYUCHUC
CBCTa

126

Jlazep

127

Hyxnonnas monens siapa
I'eitzenOeprallBanenko. 3aps1 1 MaccoBOE
YHUCIIO SAapa.

HM3oTtonkl. PagnoakTHBHOCTH

128

3akoH pPaaAnrOaKTUBHOTI'O paciiajia. CsoiicTBa

MOHU3UPYIOUIEro u3nydyeHus. Biusnue
PAAVOAKTUBHOCTH Ha KUBBIC OPraHHU3MBbI.
Ho3nmerpus

129

Pu3nYeCcKUuil IPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (hoHA ¢
MCIIOJIb30BaHUEM JI03UMETpa Un
"3y4eHue moriomneHus 6eTa-4acTuil
aJIFOMUHUEM"




130

DHeprus CBS3U HYKJIOHOB B siape. S nepHbie
cuibl. Jledekt maccrl siapa. SAnepHoie
peakuuu. AnepHeie peakTopsbl. [Ipodiemsl
YIPaBIsiEMOT0 TEPMOSIEPHOTO CHHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

131

Mertoabl perucTpaly U UCCICT0BAHMS
3JIeMEeHTapHbBIX YacTull. OyHIaMeHTalbHbIC
B3aUMOJICHCTBUS. bapnoHbI, ME30HBI U
nentoHsl. [Ipeacrarnenne o CtanmapTHON
Mozenu. KBapk-TiitoOHHAss MOJIENb aJIPOHOB

132

®uzuka 3a npenenamu CTaHIapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnuHcTBO (hrsnueckoit KapTUHbI
Mupa

133

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

134

[TprMEeHUMOCTH 3aKOHOB (PU3UKU IS
00BSICHEHUS PUPOJIBI KOCMUIECKHIX
00BbeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIeI0BaHuN

135

CoBpeMeHHbBIE ONTHYECKUE TEIECKOTIHI,
PaAMOTENECKOIIbI, BHEATMOC(EepHas
aCTPOHOMHS




136

Bun 3Bé3nHoro Heb6a. Co3Be3aus, sipKue
3BE3/1bI, IJIAHETHI, UX BUAMMOE IBIKEHUE

137

DuU3nYeCKU MPAKTUKYM 10 TEME
"HaOGnromeuus 38€34H0r0 Heba
HEBOOPYKEHHBIM TIJIa30M C UCIIOJIb30BAHUEM
KOMIThIOTEPHBIX TTPHIIOKCHUHN IS
OTIpEICTICHUS TTOJIOKEHHUS HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoyIapus 1 sipkue
3BE361" Mian "HaOmaro1eHus B TEJIECKOI
JIyHBI, IAHET, TYMaHHOCTEH U 3BE3THBIX
CKoIIeHUi"

138

Comnueuynas cucrema. Comaite. ComHeuHast
AKTUBHOCTD. I/ICTOLIHI/IK 3HepFI/II/I COJ'IHHa nu
3BE3]

139

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKH.
Juarpamma "cnekTpajibHbIN Ki1acc —
CBETUMOCTB"

140

3Be3,Z[BI TJIaBHOM MOCIEI0BAaTEILHOCTH

141

Bnytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O IPOUCXOKACHUH U
spomroni CoJIHIA M 3BE3]1. DTaIlbl )KU3HU
3BE3]

142

Muneunsiii [Iyte — Hama ["amaktrka. Tunel
ranakTuk. YEpHbIE ABIPHI B SIpax rajJakTHK




143

Bcenennas. Paciiupenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukroBoe nznmyueHue

144

Macmrabnas ctpykTypa Beenennoil.
MeraranakTuka

145

Hepeménnbie mpoOieMbl aCTPOHOMUU

146

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Ponb pusuku u actpoHOMEH B
HSKOHOMUYECKOU, TEXHOJIOTMYECKOMH,
COLIMAJILHOW U ATUYECKOH cepax
JeATeIIbHOCTH YeI0BeKa

147

O0001IeHne U cUCTEMaTH3aINs 3HAHUI.
Ponb u MecTo pu3MKHM M aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

O0001IeHNE U CHCTEMATH3alKs 3HAHUI.
Poub ¢pusndeckoit Teopun B HopMUpOBaAHUU
npeCcTaBiICHUN 0 (PU3NIECKOIN KapTHHE
MUpa, MECTO (U3NIECKON KapTUHBI MHpa B
o01ieM psily COBpEMEHHBIX
€CTeCTBEHHOHAYYHBIX MPEACTABICHUH O
pUpoJIe

149

O0001eHUE U CUCTEMATU3ALUS 3HAHUM 110
teme "Kunemaruka"

150

O0001eHUE U CUCTEMATU3ALUS 3HAHUM 110
teme "Kunemaruka"

151

O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110
teme "JIlunamuka"




O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110

152 teme "Cratuka TBepaoro tena"
153 O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110
S TeMme "3aKOHBI COXPAaHEHUS! B MEXaHUKE"
O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110
154 teMe "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKOM
Teopun"
O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110
155 teme "Tepmonunamuka. TermoBbie
MAaIvHe!"
O00011IeHNE U CUCTEMATU3AIUS 3HAHUIH 110
156 TeMe "ArperaTHble COCTOSTHHUS BEIIECTBA.
da3zoBrle mepexoan!"”
P I
157 O00011IeHNE U CUCTEMATU3AIHS 3HAHUI 110
5 TeMe "OekTpudeckoe nosue"
158 O00011IeHNE U CUCTEMATU3AIUS 3HAHUIH 110
5 teMme "[1oCTOSHHBIN 2EKTpUUECKUN TOK"
159 O0001eHne 1 cucTeEMaTU3aLMS 3HAHUI 110
teMe ""TOKHM B pa3ianuHbIX cpenax”

160 O0001eHne 1 cucTeEMaTU3aINS 3HAHUI 110
TeMme "MaruutHoe noie"
PesepBHbIil ypok. O0001ICHNE U

161 CUCTEMATH3AINA 3HAHUH 110 TEME

"JnexkTpoMarHuTHas UHIAyKIus"




162

PesepBHbIil ypok. O0001ICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"MexaHudeckue Koneoanus"

163

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"DneKTpOMarHuTHbIE KoeOaHus"

164

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"MexaHn4yecKue 1 3J€KTPOMarHUTHbIE
BOJIHBI"

165

PesepBuslit ypok. O600111eHNE U
cucTeMatu3anys 3Hagui mo reme "Ontuka"

166

Peseprubiit ypok. O60011eHUE U
cucreMarusanysa 3Hagui 1o teme "OCHOBEI

CTO"

167

PesepBHslit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHUH 10 Teme
"KopnyckysipHO-BOJIHOBOM Ayannu3m"

168

Peseprubriit ypok. O6001eH1E U
cucTeMaTru3anus 3HaHuu no teMme "duszuka
aToma"

169

Peseprubriit ypok. O6001eH1E U
cUcTeMAaTu3aIus 3HaHuM 1o Teme "Pu3nka
ATOMHOTO SIAPa U AJIE€MEHTapHbBIX YaCTUIL"




PesepBHeiit ypok. O600IICHHE 1

170 cHCTeMaTH3alus 3HaHUH 10 TeMe 1
"JnemMeHTH! acTpodu3uku”
OBLIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

. ®usnka. Mexanuka, 10 knace/ Msxumies I'.51., Cuasaxos A.3., O0miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIHOHEpHOE 00IIECTBO

«I/I3I[8,TCJ'IBCTBO ((HpOCBeHICHI/Ie»

. ®dusuka. MonekynspHas pusnka. TepmoaunHamuka, 10 kinace/ Msikuies
I,

CunsikoB A.3., OO11ECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;
AxunonepHoe obmectBo «M3naTensctBo «IIpocBeiieHne»

. ®usuka. dnexkrpoanHamuka, 10-11 knaccel/ Msikumies I'.4., CunsikoB A.3.,
OO0111€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKimoHEepHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

. ®usuka. Ontuka. KBantopas ¢usuka, 11 knace/ Mskumes I'. 4., Cunsikos
A.3., O0uIeCTBO € OrpaHUYEHHON 0TBETCTBEHHOCTHIO «/IPODAY; AKkimoHnepHoe

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET
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