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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no (u3uke Ha ypoBHE CpelHEro o0IIero oopa3zoBaHus pazpaboTaHa
HAa OCHOBE TIOJIOKEHUH W TpeOOBaHWM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
oOpazoBaTenbHOM TporpaMmsbl, npeacTaBieHHbIXx B @I'OC COO, a Ttakxke ¢ y4€ToM
denepanbHOlt paboueld mporpaMMmbl BocmHUTaHus W KOHIENIMU MpenoaaBaHus
yueOHoro mnpeamera «®duszuka» B oOpa3zoBaTenbHbIX oOpranuzanusax Poccuiickoin
®denepanuu, peali3yoIX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

[Iporpamma 1o ¢uszuke omnpeaenser 00s3aTelibHOE MPEAMETHOE COEp’KaHUe,
YCTaHABIMBAET PEKOMEHIYEMYIO TOCIEAOBATEIBHOCTh H3YyUEHHUS TEM M Pa3/eiioB
y4eOHOTO TMpeaMeTa C YYETOM MEXKMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH,
JIOTUKHM y4eOHOTO MpoIlecca, BO3PACTHBIX 0coOeHHOocTel oOyuaromuxcs. [Iporpamma
no gu3uke NaéT MPEeICTaBICHUE O HENIX, COJEPKaHUM, 00IIel cTpaTerun 00ydeHus,
BOCITUTAHUS W Pa3BUTHSA OOYYaIONIUXCS CPEACTBaMH ydeOHOTO mpenMera «Du3nkay
Ha yriay0JaEéHHOM YpOBHE.

Nzydenne kypca Gu3MKH yriayOJIEHHOTO YPOBHS MO3BOJISET PEAIU30BaTh 3aaun
npodeccruoHanbHON OPUEHTAIINK, HAPABIICHO HA CO3/IaHUE YCIIOBUH JJISl IPOSIBIICHUS
CBOMX MHTEIUICKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH Ka)XJbIM O0O0YyYarolmuMcs,
KOTOpbIE HEOOXOIWMBI I  TPOJOJDKEHHUS O0Opa3oBaHMS B OpPraHU3aIHAsX
mpodeCCUOHAIBHOTO ~ O00pa3oBaHUsi IO  Pa3JIUYHBIM  (PU3MKO-TEXHUYECKUM U
WHKEHEPHBIM CIEIUATBLHOCTSIM.

B nporpamme no ¢usmnke ompenesnstorcs IUIaHUPYEeMble PE3yJIbTaThl OCBOCHHS
Kypca (U3UMKM Ha YpPOBHE CpeIHEro oOmero oO0pa3oBaHUs: JIMYHOCTHBIC,
MeTanpeaMeTHbIe,  TpeaMeTHbie  (Ha  yrayonéHHom — ypoBHe).  HayuHo-
METOJIOJIOTUYECKOM OCHOBOM isi  pa3pabOTKu TpeOOBaHUN K JUYHOCTHBIM,
METanpeIMETHBIM W  TPEAMETHBIM  pe3ylibTaTaM OOYyYarolluXCs, OCBOMBIIMX
nporpamMmy 1o (U3MKe Ha YpOBHE CpeIHEro olIiero oopa3zoBaHus Ha yriayOaéHHOM
YPOBHE, SBJISICTCS CUCTEMHO-IEATSILHOCTHBINA MTOAXO.

[Iporpamma 1o gpu3MKe BKIIOYAET:

MJIaHUPYEMBIE pe3yJIbTaThl OCBOCHHUS Kypca (PM3MKHU Ha YTriIyOJIEHHOM ypOBHE, B
TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI MO T'0JIaM 00YUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1O (¢uU3MKEe HUMEET TMPUMEPHBIH XapakTep H MOXKET OBITh
WCIIOJIb30BaHA YUYUTEISIMU (DU3UKH IS COCTABJICHUS CBOMX pabOUYMX MPOTPAMM.

[Iporpamma 1o (pu3uke HE CKOBBIBA€T TBOPUYECKYIO) WHHUIIMATHBY YUHUTENEH U
MPEIOCTABIISCT BOSMOXXHOCTH JIJISl peasi3aIlii Pa3IMuYHbIX METOANYECKUX MOIX00B K
mpenojiaBannio  (GU3MKU Ha YIIyOJEHHOM YypOBHE TIPU YCIOBUU COXpPaHEHUS
00s13aTeTFHON YacTH COJIepPKaHus Kypca.

du3nka Kak HayKa 0 HauOoJjiee OOIMX 3aKOHAX MPUPOJBI, BRICTyMAs B KAYECTBE
y4eOHOTO TpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMYy 3HAaHUU 00



okpyxaromem Mupe. LlIkonpHbli Kypc GU3MKH — CHCTEMOOOpA3yIOUIUil A
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUECKHE 3aKOHBI JIeXKAT B
OCHOBE TIPOIIECCOB U SIBICHUH, H3y4aeMbIX XUMHEH, Ouosoruer, (U3NYECKOM
reorpadueil u actpoHoMueil. Mcnonp30BaHue U aKTUBHOE MPUMEHEHUE (DU3NUECKUX
3HaHUU OINpEAENUIO XapakTep W OypHOE pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJOTHHl B
cdepe SHEepPreTUKH, TPAaHCTIOPTA, OCBOCHHSI KOCMOCA, MOJTyYEHHUsI HOBBIX MaTEPHUAJIOB C
3aJlaHHBIMU  CcBoiicTBamu. W3ydyenwe (U3MKM BHOCUT OCHOBHOM BKJIaa B
(opMUpOBaHHE  €CTECTBEHHO-Hay4YHOH  KapTUHBI MHUpa  oOydarolerocs, B
(opMupOBaHNE YMEHUM NPUMEHATh HAyYHBIM METO/ MO3HAHUSA NIPU BBINOJIHEHUH UMU
y4eOHBIX HCCIIE0BaHUM.

B ocHOBy kypca (¢u3MKH Ha YPOBHE CpEIHEro oOIIero 0Opa3oBaHUs MOJOKEH
pPAI UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoea wuenocmunocmu. B COOTBETCTBUM € HEH KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJIEPXKUT MaTepual M3 BCEX pa3leioB (U3MKH, BKIIOYACT KaK
BOITPOCHI KJTACCUYECKOM, TAK U COBPEMEHHOM (DU3HUKHU.

Hoea czenepanuzayuu. B COOTBETCTBUM C HEW MaTepual Kypca (QHU3UKH
00beMHEH BOKPYT (pu3nueckux Teopuil. Bexynmm B Kypce siBisieTcss GopMHUpPOBaHUE
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U ITOJIE.

Hoea cymanumapuzayuu. EE peanusanus IpeAnosaracT HUCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMATIa (U3MYECKON HAYKH, OCMBICIEHUE CBA3M Pa3BUTHUSA
(U3HKHU C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU IPOoOIIeMaMu.

Hoea npuknaonoii nanpaenennocmu. Kypc (pusuku yriiyOJI€HHOTO YpOBHS
[peanoiaraeT 3HakKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHMX M TEXHOJOTUYECKUX
MIPUJIOKEHUN U3YYEHHBIX TEOPUM M 3aKOHOB. [Ipn 3TOM paccmaTpuBarOTCA Ha ypOBHE
oOIIMX MPECTAaBIECHUN U COBPEMEHHbIE TEXHUUECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3Konozuzayuu peannusyercss IOCPEICTBOM  BBEACHHUS  JJIEMEHTOB
COJIEpKaHusl, MOCBAIMIEHHBIX IKOJOTUYECKUM IPOOIEeMaM COBPEMEHHOCTH, KOTOpbIE
CBA3aHbl C Pa3BUTHEM TEXHUKM M TEXHOJOTMH, a Takxke OoOCYXIEeHHs MpoliIemM
PalMOHAIIBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTHUECKON O€30aCHOCTH.

OcBoeHME cojJiepKaHUsI MPOrpaMMbl MO (PU3KNKE AOJKHO OBITH MOCTPOEHO Ha
INPUHLMIIAX CHUCTEMHO-JESATENIbHOCTHOrO noaxona. [Inga ¢usuku peanmuzanus 3THX
NPUHLIMIIOB 0a3upyeTcsi Ha HUCIHOJB30BAaHUU CaMOCTOSITENIbHOTO AIKCIEPUMEHTa Kak
MOCTOSTHHO JecTBYyIOMIEro (hakTopa yuyeOHoro mporiecca. st yriyOaéHHOro YpoBHS
— 3TO CHCTEMa CaMOCTOSTEIBLHOTO YYEHUYECKOTO JKCIEPUMEHTA, BKIIOYAIOIIETO
(poHTAJIbHBIE YYEHUUECKHE OIBITHI IPU U3yUYEHUH HOBOT'O MaTepuaia, 1abopaTopHbIe
paboTel U paboThl TpakTUKyMa. [Ipu 3TOM BO3MOXHBI JBa CrHocoba peanu3anuu
¢u3nyeckoro npakTukyma. B mepBom ciiydae MpakTUKyM HPOBOAUTCS JHOO B KOHIIE
10 u 11 kmaccoB, OO MoOCE MEPBOIO M BTOPOrO MOJYTOAMM B KaXJAOM U3 ITHX



KjaccoB. Btopoil cmoco6 — 3T0 wuHTerpauus paboT MpakTUKymMa B CHUCTEMY
71ab0paToOpHBIX PadOT, KOTOpbIE MPOBOAATCA B MPOIECCe M3YUECHUS pa3zenia (TEMBI).
[Ipu sToM moxa paboTaMu MpPaKTHUKyMa MOHUMAETCA CaMOCTOSITEIbHOE MCCIIEOBAHNUE,
KOTOpOE TMPOBOJUTCSA IO PYKOBOJCTBY CBEPHYTOro, 000OmIEHHOrO BHAa O€3
MOIIaroBOM MHCTPYKIIUU.

B nporpamme no ¢usmke cuctemMa yueHHYECKOTO SKCIEPUMEHTA, J1a00paTOPHBIX
paboT W MpaKTUKyMa TPEICTaBJICHA CANHBIM TepedyHeM. BriOop TeMaTuku il dTHX
BUJIOB  YYEHUYECKUX  TMPAKTHUYECKUX  pabdOT  OCYILIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTeNbLHOTO MPOIECcCa UCXO/Is U3 OCOOCHHOCTEN MOYPOYHOTO MIIAHUPOBAHUS U
ocHamieHus kabunera  ¢usuku. Ilpu 3TOoM  oOecmeuMBaeTCs  OBJIAJICHUE
OOyJaronMMUCS YMCHHUSMH TPOBOJUTH TPSMBbIE ¥ KOCBEHHBIC HM3MEPEHUS,
WCCJICIOBAHMS 3aBUCUMOCTEH (DU3WYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB TIO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

Bonbioe BHUMaHuE yAeNnsieTCsl PEIICHUIO PAacYETHBIX M KAaYeCTBEHHBIX 3ajad.
[Tpu 3TOM 1UIs1 pacYETHBIX 3a7a4 MPUOPUTETOM SIBIITFOTCS 337]a4Ml C SIBHO 3aJaHHOU U
HESBHO 3aJIaHHON (U3MUYECKOW MOJENBI0, ITO3BOJISIONINE TPUMEHSITh H3YYCHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszieia Kypca, TaK U HWHTETPUPYS
NpUMEHEHUE 3HAHUW W3 Pa3HbIX pa3iesioB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SABJISIFOTCS 3a/1aHUSI HA 00BsICHEHUE/TIpEICKa3aHue MPOTEKaHUs PU3MUECKUX SABJICHUN U
MPOIIECCOB B OKPY’KAlOLIEH KU3HHU, TpeOyromine BbIOOpa (PU3MUECKON MOAEIH IS
CUTYaIINH MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusiMu ®I'OC COO k maTepHalIbHO-TEXHUYECKOMY
obecrieueHn0 yuyeOHOro mpoiiecca Kypc GU3UKK YriIyOJIEHHOTO YPOBHS HAa YPOBHE
cpenHero o0miero oOpa3oBaHUS JIOJDKEH W3y4aThbCsd B YCIOBHUSX TMPEIMETHOTO
kabuHeta. B kaOuHeTe (QuU3NKU JOJDKHO OBITH HEOOXOIUMOE J1abopaTopHOE
o0opyaoBaHuE NJIsl BBITIOJHEHUS YKa3aHHBIX B IMporpamMMme 1Mo (U3NKe YUYEHUYECKUX
OTIBITOB, JTAOOPATOPHBIX PabOT M pabOT MPaKTUKyMa, a TaKXKe JEMOHCTPAIIMOHHOE
obopymoBaHue.

JleMoHCTpannoHHOe 000pyAoBaHre (HOPMHUPYETCS B COOTBETCTBUU C MIPUHIIMIIOM
MUHAMAJIBHOH JOCTaTOYHOCTH W OO0eCleurMBaeT ITOCTAHOBKY IIEPECUUCICHHBIX B
mporpaMMme 1Mo (GU3MKE KIFOYEBBIX IEMOHCTPAIMKA JJISI WCCICIOBAHUS H3Y4aeMBIX
SABJICHMM U TPOLIECCOB, HMIUPHUECKMX U (yHIAMEHTAIbHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o00OoOpymoBaHUE [JII YYCHHYECKUX TMPAKTUYECKUX pabdoT
dbopMHpyETCS B BUJIC TEMATHICCKUX KOMIUICKTOB U 00€CIIeYnBaeTCs B pacu€Te OJTHOTO
KOMIUIEKTa Ha JBYX OOydJarommxcs. TemMaTHdecKue KOMIUIEKTH JIaOOpaTOPHOTO
000OpyZIOBaHUsI JOJDKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BAaHUU
AQHAJIOTOBBIX W MH(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX HN3MEPUTEITHHBIX
CUCTEM B BHJIE ITU(POBBIX JabOpaTOpPHii.



OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSI:

(dopMupoBaHrE WHTEpECa U CTPEMJICHUSI OOYYAIOIIUXCS K HAyYHOMY HU3YYCHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTAaBICHUNA O HAy4YHOM METOJE MO3HaHUs U (OpPMHpPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHHUS K OKPYKAIOUIUM SIBIICHUSM;

(¢opMupOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3Y4YCHHs OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMHpoBaHHE YMEHUU OOBICHATH SBJICHHUS C HUCIOJIb30BaHUEM (DU3UYECKUX
3HAHUI 1 HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TpPEACTaBICHUN O poau (U3UMKU I pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oynymied nmpodecCuoHaIbHON
JESTeIbHOCTH, CBA3aHHBIX C (PU3UKOH, MOATOTOBKA K JaJIbHEHIIEMY OOYUYEHHUIO B 3TOM
HaIpaBJICHUH.

JlocTmkeHne H3TUX Iiesield 00ecTeuynBaeTCsl PElICHUEM CIIEeAYIOMUX 3aaad B
npoIiecce u3ydeHus kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOpPETEHUE CUCTEMBl 3HaHUM 00 OOHMX (U3HYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOPUSAX, BKIIOUYAs MEXAHUKY, MOJIEKYSIPHYIO (PU3UKY, 3JIEKTPOAUHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTBI acCTPO(U3UKH;

dopMupoBaHHEe YMEHHH TPHUMEHATH TEOPETUUYCCKUE 3HAHUA ISl OOBSICHEHUS
¢u3nYecKuX SBICHUH B TPUPOJAE U JUISI TPUHATUS TPAKTHUYECKUX PEIICHWHA B
MOBCEJITHEBHOM JKU3HU;

OCBOCHHE CITIOCOOOB pEIIEHUSI Pa3IMYHBIX 3a7a4 C SABHO 3aJlaHHOMN (pu3myeckoi
MOJIeNblO, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE CO3/aHue (DU3HUECKON
MOJIETIH, aJIEKBaTHOM YCIOBUSM 3aJ1a4yH, B TOM YUCIIE 3a/1a4 MHKEHEPHOTO XapaKTepa;

MOHMMaHNEe (PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOHUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB, UX BIIMSHUS HA OKPYKAIOILYIO CPELY;

OBJIAJICHME METOJaMU CaMOCTOSTEIbHOI'O IUIAHUPOBAHHUS M  IMPOBEICHUS
¢u3NYECKUX HKCIIEPUMEHTOB, aHAN3a U WHTEPIPETANA WH(HOPMAIIUHU, ONIPEIeICHUS
JOCTOBEPHOCTH MOJYIEHHOTO Pe3yibTaTa;

CO3/aHME YCIOBUH M pPa3BUTHS YMEHUH MPOEKTHO-HCCIEAOBATEIHCKOM,
TBOPUYECKOU JIESITEIBHOCTH;

pa3BuUTHE MHTEpeca K chepaM MpodeccHOHANbHON NeSTENbHOCTH, CBA3AHHON C
(bu3HUKOI.

B cootBerctBuu ¢ tpedoBanusmMu GI'OC COO yrnyOnéHHbIA ypOBEHb U3YUEHUS
yueOHOrOo mipeameTa «®Pu3nka» Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
BbIOWpaeTCs OOYYaIOMMHUCS, TUIAHUPYIOIMIMMH TPOJOJKEHUE OOpa30BaHUs IO
CHEUATBLHOCTIM (U3UKO-TEXHUYECKOTO PO,



Ha wuzyuenue Qusuku (yrayOnéHHBIH YpOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obOpazoBanust orBoautcs 340 vacos: B 10 kimacce — 170 vacoB (5 yacoB B HENEl0), B
11 xmacce — 170 gacoB (5 4acoB B HEJEIIO).

[Ipennaraemeiii B mporpamMme 1o (Qu3uKe TMepeueHb JabopaTOpHBIX U
NPAaKTHYECKUX paboT SABISETCS PEKOMEHIOBAHHBIM, VYYHUTENh JCNaeT BBIOOD
MpoBeAeHUST JabOpaTOpHBIX pabOT M OMNBITOB € YYETOM  HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yUYarOIINXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUSA NPUPOBI.

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

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

Croco06b1 m3MepeHnsi (U3WYECKUX BEIWYMH (QHAJOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [IpumMepsl u3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBwkeHUs Tena, OPOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATIBHONM 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Mueprmanenbie cuctemsl oTcyéra. lIpumHumn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPIIUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

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

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkM. [IpeacraBiieHMe O COXpaHECHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyM U1 MACANBHOM JKUJIKOCTH KaK CIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanye COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HaealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u nucciegoBaHue N30IpOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEMBbI. BHElIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOr0 Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHHII:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAWMHAMHKU. BHyTpeHHssi sHeprus. KonmuecTBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCONIOTHAS TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KureHwe. Y AeibHAs
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPhbl KUTICHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactskenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpEeHHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KUIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA U  MHOJYIPOBOJAHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSHKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECUS 3aPsI0B.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coennHEHNE KOHIeHCAaTOPOB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpallieHus SHEPruu 3apsHKEHHOTO KOHIEHCATOpa B SHEPT U0
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannbwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JUIMHBI M IUIOLIAAM IIONEPEYHOTO CEYECHUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue YyCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COINPOTUBIICHUS HMWIMHAPUYECKUX HPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJ[C raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEJIIUYHH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHO20
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHue CUCTeMbl ypaBHeHMH. JluHeitHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS TUCCOLIMAIIUS, TaIbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHoCTh BO3/yXa, BETPhI, 6apOMETp, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTOIb30BAaHNE 3aKOHOB COXpaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJly4YEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepUaloB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

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

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHU MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS yYKa 3J€KTPOHOB B MATHUTHOM TTOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B LEMM TOCTOSIHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

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

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/IC caMOMHAYKIUMH OT CKOPOCTH U3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJien 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHME (3aKOH COXPAHEHHSI MEXaHUYECKOM sHepruun). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kosnebanuid. Ilepmon ManmbiX CBOOOJHBIX KoOJiIeOAHMIMA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

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

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJCOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJ€0aTEIIbHOM KOHTYPE.

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

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

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. Kymberypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUs!.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKyM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJeHHe, MHTepdepeHIus u
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJIH:  OTPaX€HUE,  NPEIOMIICHHUE,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEH CpeJIbl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHPaKpacHOTO U YIbTPAPUOIETOBOTO U3TyUCHUNH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPAKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

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

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, TPOSKIIMOHHBIN amnmapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HccnepoBanne XoJa CBETOBBIX IIYYKOB YEpe3  IUIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nudpakiilmOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUGPaKIMOHHOTO CIEKTpa.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW T€OPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

®DOTOHBI. DHEPrUsi U UMIYJIbC (HOTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanne 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAMOI OT HAIIPSIAKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel cnexktpoB. CekTp ypoBHEN SHEPIrUU aTOMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenenoBanne CrieKTpa pa3peKEHHOr0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. SnepHbie cuiibl. JlepexT macch sapa.

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJECUCTBUA. bapuOHBI, ME30HBI U JIEOTOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTUYECKHE IIPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIOJIB30BaHUEM J03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHYECKHX OOBEKTOB.

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

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

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

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOTO0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NIECKON Teopruu B (OPMHUPOBAHUU MPECTABICHUN
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPHI M HMX IMPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPONE, SKOJOTMYECKHE PUCKHM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUs KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTpoJIBUTaTENb SIKOOU, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHMKH, sJI€PHAst DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOAO0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyallM3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HAaHHSA TI0 (U3HKE B TPAKTUYECKYH0 00JIacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3UUECKOTO COIAEPIKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHWe Ha Ypokax GU3UKH W BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VH/IMBU1yaJIbHOM paboThI;

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

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessiTh poJid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedekcuu I OICHKH CHUTYyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M apryMEHTBI JAPYTHX IIPU AHAINU3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLUOHAJIbHBIN WHTEJJIEKT, peAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHNUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JICHCTBOBATh, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.



[MPEAMETHBIE PE3VJIbTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

MOHUMAaTh POJb (GU3UKA B  JKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpa,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWMHAMHUKH, POJIb (U3UYECKOW TEOPHH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
MpOLIECCOB (SIBJICHUM): WHEPIHMAIbHAS CHCTEeMa OTCYETa, aOCOIIOTHO
TBEp/IOE TEJIO, MaTepualibHasi TOYKA, PaBHOYCKOPEHHOE JBUKEHHE,
CBOOOJIHOE mMajicHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) Teja, UIeadbHbIi ra3, TOUCYHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAMM3UPOBaTh U OOBACHATH MEXAaHHUYECKHE TIPOLIECCHl U SIBIICHUA,
UCIIOJIb3Yys. OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKH (OTHOCUTENBHOCTh
MEXaHUYECKOTO JBIXKECHUS, (POPMysIbl KHHEMATUKH PaBHOYCKOPEHHOIO
JIBIOKCHUS, TpeoOpazoBanus [amuiess Juisi CKOPOCTH M TEepeMelieHus,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXaHUYECKOW JHEpPTruu,
YCJIOBUSL paBHOBECHUs] TBEPJAOro Teia), MNpPU HATOM HCIOJIb30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: MpeoOpa3zoBaHuii [ amues, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYJibca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOLIECCHI U SIBJICHUSI, UCIIOJIb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TepMOJMHAMUKUA (CBA3b JaBJEHUS WIEAJBHOIO Ta3a CoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHHS M KOHILIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpeIHEH KUHETUYECKOU
AHEPruel TEIJIOBOTO JABMIXKEHUS €r0 YacTHIl, CBS3b JABJICHUS UACATbHOTO
ra’a ¢ KOHLEHTpalUWEed MOJIEKYJl M €ro TeMIepaTypol, ypaBHEHUE



MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH yYpaBHeHUs MeHeneesa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, NPHHLIMII CYNEPIO3ULUN 3ICKTPUUECKUX
IIOJIEH, NPU ATOM YKa3blBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LHEeNA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apazes A1 31€KTpoIu3a);

ONKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHHUS, UCIOJb3Ys BEINYUHBIL:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, TMOTEHUUAJIbHAsl JHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CUJIa YIPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb,
SHEprusl B3auUMOJEHCTBHS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJI0THAsg TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HAEaJIbHOrO Tas3a,
OTHOCUTEJIbHAS BIAXKHOCTH Bo3ayxa, KIIJ[ waeansHOro TEmioBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHLHMAT 3JEKTPOCTATUYECKOrO OIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYIIAs  CWJla, CUJa  TOKa,
HaIpSDKEHUE, MOIIMHOCTh TOKA, JJIEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS AIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHHM:
MEXaHUYECKOE [IBUJKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHI] BEIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Muddy3us, ucrnapeHue,
KUIEHUE U KOHEHCAIs, TUIaBJIeHHE U KPUCTAIU3allisl, HAallPaBJI€HHOCTh
TEIJIoNepeaaum, IEKTPU3aLUs Tell, SKBUMIOTEHIMATBLHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
Ipyro €  HCHOJIb30BAHUEM  MPSAMBIX  W3MEPEHUM, MIPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJbTaThl MOJTYYEHHOU



3aBUCHUMOCTH (PU3WYECKUX BEJIWYMH B BHUAEC TpaQUKOB C YYETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JIENATh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEICHUH HCCIeT0BaHUN
B paMKax yd4eOHOro »JKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbs pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/aud,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyecKux TEOpUl MNpH HCHOJIb30BAHUM MAaTEMaTHUYECKHX METOOB
peuieHus 3a1a4, MpoBOJUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3YJIbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
Pa3HbIX pa3lieloB Kypca PU3MKH, a TaK)KE€ UHTErpaluy 3HAaHUM U3 Apyrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOANUTH MPUMEPHl BKJIAJa POCCUUCKMX M 3apyOEkKHBIX YUEHbBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M IIPOU3BOICTBEHHOU
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MYECKUMHU NPOLECcCaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JaJbHEWINEro pa3BUTHS YEJIOBEYECKOTO
00IIIeCTBA;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHUCKA, NepepalOTKM U TPEIbsABICHUS yuyeOHOW W
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy IPYyMNIbl, PAMOHAIBHO PACIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

K xoniy oOyuenuss B Il kaacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YeJIOBEeKa, POjb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYyHKIUN (pu3mdyeckoit Teopunm —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABIECHUI O IPUPOLE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO sijpa U
KBaHTOBOM MOJIC/IM CBETA;

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



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHHS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, TnpaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHUE  ODHHIITEHHA IS
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TMPOIECChl W SIBJICHUS, HUCIOJIb3Ys BEJIWYHHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIAYKLIHMH, SHEPrUsi MArHUTHOTO TIOJIA
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMATrHUTHAS UHYKIIMS, CAMOUHTYKIIUS, PE30HAHC, UHTEPPEPECHIIHS
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPABJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJAHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalim3a M OOBACHEHHS (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU STOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, MpakTUKyma U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarolMe TpeOOBaHUSIM 3a/add, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEHICHUS C YUETOM MOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PacCyKJI€HUI ¢ OOPOI HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUMCKUX W 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUH O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

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

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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me.com/ru
Hroro mo pazueny 16
PesepBHOE Bpems 10 https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://physics.nad.ru/physics.htm
https://resh.edu.ru/

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (UU(poBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpaMMblI Bceero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruuTtHoe noe 14 https:/resh.edu.ru
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1 https:/resh.edu.ru
Htoro no pazneny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoueOaHus 10 https://resh.edu.ru
2.2 DNIeKTpOMarHuTHBIE KoJIeOaHus 15 https://resh.edu.ru
23 MexaHU9YeCcKue U JICKTPOMArHUTHBIC 10 1 https://resh.edu.ru
' BOJIHBI
24 OnTHka o5 1 https://resh.edu.ru
Hroro mo pazueny 60

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcHoBsl CTO 5 1 https://resh.edu.ru
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA

41 KopnyckynsipHO-BOTHOBOM J1yain3m 15 https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru

4.2 ®duznka aToma 5
43 ®dwusmrka aTOMHOTO SIpa U 3JIEMEHTapHBIX 5 https://resh.edu.ru
4acTHIL
Hroro mo pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

http://www.elkin52.narod.ru

5.1 DNEeMEeHTBI aCTPOHOMUU U acTPOPU3UKU 12 http://www.astronet.ru/
Hroro no pazgeny 12
Paznen 6. PUBHUYECKUHN MPAKTHUKYM
http://physics.nad.ru/physics.htm
6.1 () i 16 16
VISHTHCUICH HpaRcHion http://www.ru.convert-
me.com/ru
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTnzanys u 00001IeHIe http://physics.nad.ru/physics.htm
71 MIPEIMETHOTO COJICP KAHUS U OTIBITA 15
' NEeSITeIIbHOCTH, TPUOOPETEHHOTO TIPU http://www.ru.convert-
u3ydeHnu kypca gusuku 10 — 11 kmaccon me.com/ru
Wroro no pazmeny 15
PeszepBHOE Bpems 10 https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPO'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
http://www.elkin52.narod.ru/
http://www.astronet.ru/
http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm
https://resh.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne JJIeKTPOHHBbIE U(PPOBHIE
n/m Tema ypoka Bcero Kourposbibie  Ipaxririeckie oOpa3oBaTe/IbHBIE PecypChl
padoThI padoThI
1 DusHia — QyRAaMEHTATEHAA HayKa O 1 http://www.elkin52.narod.ru
npupoe
) Hay4Hblii METO/] TO3HAHUS U METOIbI 1 https://resh.edu.ru
uccie0BaHus GU3NUSCKUX SIBICHUN
DKCIIEPUMEHT U TEOPHUs B TPOIIECCEe https://resh.edu.ru
3 Mo3HaHusI pupoabl. Habmonenne u 1
9KCIIEPUMEHT B (PH3HKE
4 Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1 https://resh.edu.ru
5 AOCOIIOTHAS | OTHOCHUTENIbHASI IOTPEIITHOCTH 1 https://resh.edu.ru
U3MepeHni (pU3NIecKuX BeTHUUH
MoaenupoBanue B Gpusuke. Poib 1 Mecto https://resh.edu.ru
6 ¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN 1
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
JeATENILHOCTH JTIOIeH
Mexanunyeckoe asmxkenne. CucreMa orcuera. https://resh.edu.ru
. OTHOCUTEITBHOCTh MEXaHUYECKOTO 1
nprkenus. [IpsiMas u oOpaTHas 3a1a4u
MEXaHHUKH
Panuyc-BekTop MaTepragbHONU TOUKH, €ro https://resh.edu.ru
8 NPOEKIUH HA OCH KOOpJUHAT. TpaekTopusi. 1

[Tepememnenue. CkopocTh. X mpoeknuu Ha



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OCH KOOp/MHAT

10

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onucanrie paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBHXKCHUS

Ciio)keHue nepeMeleHU U1 CKOPOCTEH.
Penrenue 3amau

https://resh.edu.ru

https://resh.edu.ru

11

HepaBnomepnoe nBuxenre. MruoBeHHas
cKopocTb. Yckopenue. [Ipsamonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

https://resh.edu.ru

12

13

14

I'paduueckoe onucanue npsMOINHENRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

CBobosHoe nmajsieHue. Y cKopeHue
CBOOOJIHOTO Na/IeHUsl. 3aBUCUMOCTh
KOOPJWHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduKu

JIBr>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

15

KpusosmueliHoe nBrkeHue. J[BuxeHue 1o
OKPY’KHOCTH. YTJIOBasl U JIMHENHAsI CKOPOCTb.
Ilepnon u yactora. LleHTpoCTpEMUTENIBHOE U
IIOJIHOE YCKOPEHHUE

https://resh.edu.ru

16

KonTtponbHnas padora Ne 1 o teme
"Kunematuka"

https://resh.edu.ru

17

18

IIepsriit 3axk0H HeroToHa. MHEpLUManbHbIe
cucreMsbl orcuéta. [IpuHnmn
oTHOcHUTEIbHOCTH I anmmies.
Heunepuunanbabie cCTEMBI OTCUETA

Cuna. PaBHogeicTByromas cuia. Bropoit

https://resh.edu.ru

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

3akoH Hprorona. Macca

B3aumoneiictue ten. Tperuil 3aKoH

https://resh.edu.ru

19 Herorona
20 [TpuHIMIT CYIIEePIO3UIUK CUIL. PereHre https://resh.edu.ru
3aj1a4 Ha MPUMEHEeHUE 3aKOHOB HproToHA
3aKOH BCEMUPHOT'O TATOTEHHS. https://resh.edu.ru
21 OKBUBAJICHTHOCTh IPABUTAIMOHHON U
WHEPTHOU MacChl
29 Cuia TSHKECTH M YCKOPEHHE CBOOOTHOTO https://resh.edu.ru
naicHUs
JIBrokeHre HEOECHBIX TEI U UX https://resh.edu.ru
23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHYECKasi CKOPOCTh. 3akoHbI Keriepa
24 Cwuita ynpyroctu. 3akoH ['yka. Bec tena https://resh.edu.ru
Cuna tpenust. [Ipuposa v BUABI CHII TPEHUSI. https://resh.edu.ru
25 JIBU>KEHUE B )KUJKOCTHU U Ta3e C yYETOM
CHUIBI COTIPOTUBJICHUS CPEIbI
26 Hagnenue. ['mapocTaTudeckoe TaBJicHHE. https://resh.edu.ru
Cuiia Apxumena
27 AbcomoTHO TBepoe Teno. [loctynatenbHoe https://resh.edu.ru
U BpalaTeibHOE JIBUKCHUE TBEPIOTO Tela
08 MOMEHT CHJIBI OTHOCHUTEILHO OCH BPAICHHUS. https://resh.edu.ru
[Lieuo cumel
CnoXeHne CHJI, MPUIOKEHHBIX K TBEPIAOMY https://resh.edu.ru
29 teny. LleHTp TsxecTu Tena. Y cenoBus

paBHOBECHUSA TBEPAOTO TCJIA. Buast
paBHOBECUSA



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

30

31

Pemenue 3amau

Kontposbhas padotaNe 2 o Teme
"Iunamuka. CtaThka TBep10ro Tena"

https://resh.edu.ru

https://resh.edu.ru

32

HNMnynbec MmaTepuabHOM TOYKHU, CUCTEMBI
MaTepHalbHbIX TOYeK. LIeHTp Macc cucTteMbl
MaTepUaibHbIX TOYEK. TeopemMa 0 JBUKCHUH
LIEHTPa Macc

https://resh.edu.ru

33

HMMnynbec cuibl 1 M13MEHEHUE UMITYJIbCA TENIA.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JIBUKCHHE

https://resh.edu.ru

34

35

MoMeHT UMITyJIbCa MaTepUaIbHOW TOYKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

https://resh.edu.ru

https://resh.edu.ru

36

37

38

PaGora cuibl Ha MaoM U Ha KOHEUHOM
nepemenieHnd. I padguueckoe npeacTaBieHne
paboThl cuibl. MOIIHOCTD CHJTBI

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOW TOUKH

HOTGHHI/IaIII)HBIG M HEIIOTCHIUMAJIbHBIC CUJIBI.

ITorenuumanbHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

39

TpeTrbs kKocMudeckasi ckopocTb. CBs3b
pabOThl HEMOTEHIIUATBHBIX CHUJI C
M3MEHEHHEM MEXaHWYEeCKOM dHeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MEXaHUYECKON IHEPIUU

Ynopyrue u Heynpyrue CTOJIKHOBEHHUS.

https://resh.edu.ru

40 YpaBHeHnue bepHymum U1 uacaIbHON
KHUJIKOCTH
a1 Konrpoasnas pabora Ne3 1o teme "3aKOHBI https://resh.edu.ru
COXpaHEHHUs B MEXaHHUKe"
PazBuTHE npencTaBieHuitl o npupozae https://resh.edu.ru
42 TerioTel. OcHoBHBIE ToN0KeHuss MKT.
Huddysus. bpoyHOBCcKOe IBUKEHHE
CrpoeHue ra3000pa3HbIX, )KUIKUX U TBEPIbIX https://resh.edu.ru
43 TeJl. XapakTep ABUKEHHS U B3aUMOJICHCTBUSA
YacTHI] BEIICCTBA
Macca u pa3mepsl MOJIEKYJT (ATOMOB). https://resh.edu.ru
44 KonnuectBo Bemectna. [locrosinHas
ABoraapo
45 Temneparypa. TermnoBoe paBHoBecue. [llkana https://resh.edu.ru
Lenbcus
46 Pewenne 3aad https://resh.edu.ru
47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI https://resh.edu.ru
48 VYpaBuenue MeneneeBa-Kiamnelipona. https://resh.edu.ru
Pemenue 3anau
49 AoOcomoTHas Temriepatypa. 3akoH JlampToHa https://resh.edu.ru
50 N3ormporieccsl B uaeanbHOM rase ¢ https://resh.edu.ru
MOCTOSIHHBIM KOJINYECTBOM BEIIIECTBA
51 I'padmueckoe npencTaBIeHNE U30MPOIECCOB: https://resh.edu.ru

u30TepMa, U30X0pa, n3odapa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

52

53

54

55

OcHoBHoe ypaBHenre MKT

Pemenue 3amau

CBs13b a0COIIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOM HEprueH IoCTynaTeIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHUI]

0O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "OcHoBel MKT"

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

56

KonTponpHas padora Ne 4 mo Teme "OCHOBBI
MKT"

https://resh.edu.ru

57

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
BremHue v BHyTpeHHUE TapaMeTpBI.
[Tapamerpsl T/] cuctemsl kak cpegHue
3HA4YCHUS BEINYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

https://resh.edu.ru

58

HyneBoe Hauano TepMOAUHAMUKH.
Camonpoun3sBodibHas penakcarus T]]
CHUCTEMBI K TENIJIOBOMY PABHOBECHIO

https://resh.edu.ru

59

60

Mogens naeaabHOro ra3a B TCPMOIANHAMHKE.

VYcioBus TPUMEHUMOCTH 3TON MOJEITH

YpasHenue Menzeneesa-Knaneiipona u
BBIPAXEHUE JUIsl BHYTPEHHEW SHEPIruu

https://resh.edu.ru

https://resh.edu.ru

61

Bripaxxenue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOTO MJI€aIBHOIO Iasa.
KBazucrarnueckue 1 HECTaTHYECKUE
IIPOLECCHI

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OnemenTapHas paboTa B TEpMOIMHAMHUKE.

https://resh.edu.ru

62 Breraucnenue pabotsl 1o rpaduky mnporecca
Ha pV-auarpamme
Tennonepenaya Kak crocod U3MEHEHUs https://resh.edu.ru
63 BHyTpeHHel sneprun Tl cucremsr 6e3
coBepIIeHHs pabOThI
64 KoHBeKIHsI, TETIONPOBOIHOCTD, H3ITyYCHHE https://resh.edu.ru
KonnuectBo teriorsl. TemmoéMkocTs Tena. https://resh.edu.ru
65 VY enbHasi 1 MOJIIpHAS TEINIOEMKOCTH
BEILIECTBA. Y IeIbHAS TEIUIOTA CrOPaHHS
TOTLJIBA
66 Pacuér konmm4yecTBa TEIUIOTHI IIPH https://resh.edu.ru
TETuIonepeaue
67 [Toustue 06 aguabarnom mporiecce. [lepBriit https://resh.edu.ru
3aKOH TEPMOJJUHAMUKH
KonndecTBo TEIIoThI M paboTa Kak Mephbl https://resh.edu.ru
68 WU3MEHEHUs BHyTpeHHel sHeprun T/1
CHCTEMBI
Bropoii 3aK0H TepMOIUHAMUKH JIJIs https://resh.edu.ru
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX MTPOLIECCOB.
HeobpatuMocTh IpUPOIHBIX TPOILIECCOB
20 [TpuHIUIIBI IEHCTBHS TETUIOBBIX MAIIIVH. https://resh.edu.ru
KIIQ
71 MaxkcumansHoe 3Hauenue KII1. [{ukn Kapuo https://resh.edu.ru
72 Pewerue 3a1a4 https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

73

DKOJIOTUUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABUrareicii. TemioBoe
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl

https://resh.edu.ru

74

Pemenue 3amau

https://resh.edu.ru

75

O00011IeHNE U CUCTEMATU3AIUS 3HAHUM 110
teme "Tepmonunamuka. TenaoBbie MalIvHbI"

https://resh.edu.ru

76

77

78

79

KonTtponsnas padora Ne 5 o teme
"Tepmonunamuka. TeniaoBbie MalIUHbI"

[TapooOpa3oBaHre U KOHICHCAITUS.
Hcnapenue u xurenue. Y aenpHas TErioTa
mapooopa3oBaHus

HacplilienHbie 1 HEHACHIIEHHBIE MAPBI.
KadgecTBeHHast 3aBUCHMOCTD IIJIOTHOCTH U
JIABJICHUS HACBIIIEHHOTO Mapa OT
TEMIEPaTyphl, UX HE3ABUCUMOCTh OT 00bEMA
HACBIIIEHHOT O Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIICHUS OT IaBJIEHUS B
JKUJTKOCTH

BrnaxHocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

80

81

Pemenue 3agau

TBépnoe teno. Kpucramnueckue n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpPHUCTAJIJIOB

https://resh.edu.ru

https://resh.edu.ru

82

[InaBnenue u kpucTayuM3anus. Y geiabHas
TeruioTa miasiaeHus. Cyonumanus

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

83

Hedopmaruu TBEpaOTO Tena. PacTskenue u
cxarue. Casur. Moayins FOunra. [Ipenen
ynpyrux nedopmaruit

https://resh.edu.ru

84

TermoBoe pacluMpeHne KUIAKOCTEN U
TBép[[BIX TCJI. AHI‘apMOHI/I3M TCIIJIOBBIX
KOJIEOAHMII YaCTHI] BELIECTBA

https://resh.edu.ru

85

86

87

[IpeoOpazoBanue sHEprUu B (Ha30BBIX
nepexoaax

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

88

IToBepxHocTHOE HaTsKeHHe. KanmuspHbie
aBJieHUd. /laBieHne noa UCKpUBIEHHON
MMOBEPXHOCTHIO KUAKOCTH. Dopmyna
Jlammaca

https://resh.edu.ru

89

90

91

O00011IeHNE U CUCTEMATU3ALUs 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXObI"

KonrtponsHas padora Ne6 o reme
"ArperatHble cocTosiHus BemecTBa. da3oBbie
nepexonnr”

DneKTpu3anus Tei U €€ MPOosIBJICHUSI.
DnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JADJIEKTPUKH U MOJYIIPOBOJHUKHI

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

92

DneMeHTapHBIN AMEKTpUYECKUH 3apsiji. 3aKOH
COXpaHEHHUs DICKTPUYECKOTO 3apsia

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/

B3anmopernicTeue 3apsanoB. Toueynsle

https://resh.edu.ru

%3 3apsiabl. 3akoH Kynona
94 Pemenue 3anau
95 Onektpuueckoe noiie. Ero neiicteue Ha
JIIEKTPUIECKHUE 3aPSIIbI
Hanpsix€HHOCTB 3JIEKTPHYECKOTO OIS, https://resh.edu.ru
96 [Ipo6uerii 3apsa. JInaun HanPsHKEHHOCTH
3JIEKTpUIecKoro mosist. OHOpOoIHOE
JIIEKTPUIECKOE TT0JIE
97 [MoTeHIMaTBHOCTD AIIEKTPOCTATUIECKOTO https://resh.edu.ru
noJist. Pa3HOCTh MOTEHIIMATIOB U HANIPSDKCHUE
[ToreHiranpHast SHEPIHs 3apsiia B https://resh.edu.ru
98 3JIEKTPOCTAaTUYeCKOM Toste. [ToTeHiman
IIEKTPOCTATUICCKOTO TIOJIS
CBsi3b HANTPSDKEHHOCTH TOJIST M PA3HOCTH https://resh.edu.ru
99 NOTEHIINAJIOB JJIS AJIEKTPOCTATHYECKOTO
TOJISt
100 HpI/IHVan CYIEPIIO3UIIMHU ITEKTPHUCCKUX https://resh.edu.ru
nosei
101 Pewwerue 3a1a1 https://resh.edu.ru
102 [Mosne Toueunoro 3apsaa. [lone paBHOMEPHO https://resh.edu.ru
3apsKeHHOU chepsl
[Tose paBHOMEPHO 3apsHKEHHOTO MO 00BEMY https://resh.edu.ru
103 mrapa. [Tone paBHOMEpPHO 3apsHKEHHOM
0eCKOHEYHOM! MIOCKOCTH
104 [IpoBOIHUKY B DJIEKTPOCTATUYECKOM IIOJIE. https://resh.edu.ru

Ycaopue PaBHOBCCHUA 3apsa10B



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

JIMBINEKTPUKHY U ITOJIYIIPOBOJHUKY B

https://resh.edu.ru

105
ANEKTPOCTATHYECKOM TI0JIC
Konnencatop. DieKTpoéMKOCTh https://resh.edu.ru
106 KOHJCHCATOPa. DICKTPOEMKOCTH IIOCKOTO
KOHJICHCaTopa
107 [TapaienpHOE COeTMHEHNE KOHIEHCATOPOB https://resh.edu.ru
108 [MocnenoBarenbHOE COETMHEHUE https://resh.edu.ru
KOHJICHCATOPOB
109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa https://resh.edu.ru
110 Pewenue 3a1au https://resh.edu.ru
11 JIBIKCHUE 3apsKEHHOM YaCTHIIbI B https://resh.edu.ru
OJTHOPOJIHOM 3JICKTPHYECKOM I10JIC
112 Pewenue 3a1au https://resh.edu.ru
113 O0001ICHHEe U CUCTEMAaTU3aIHsI 3HAHUH 110 https://resh.edu.ru
TeMe "DnekTpudeckoe nosue"
114 KontponbsHas padota Ne 7 o teme https://resh.edu.ru
"Onexrpuueckoe noiue"
Cuia toka. [TocTossHHBIH TOK. Y CITOBHS https://resh.edu.ru
115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AJIEKTPUUECKOTO TOKA
116 Wcrounuku Toka. Hanpsxenne nu 3/1C https://resh.edu.ru
117 3akon Oma 11 ygacTKa IerH. https://resh.edu.ru
DNEKTPUUECKOE COMPOTUBIICHHE
118 3aBUCHMOCTh COMTPOTUBIIEHUS OJJHOPOTHOTO https://resh.edu.ru

IMPOBOAHMUKA OT €TI0 AJIMHBI U IIJIOIIaan
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MOICPCUYHOTO CCUCHUA

yI[CJ'IBHOC COIMPOTUBJICHHUE BEIICCTBA.

https://resh.edu.ru

119
Pemenue 3agaa

120 [TociemoBarenbHOE, TAPAILICIBHOE, https://resh.edu.ru
CMEIIaHHOE COCIUHEHHE IIPOBOHHUKOB

121 Pacuér pa3BeTBIEHHBIX ICKTPUUCCKIX https://resh.edu.ru
neneii. [Ipasuna Kupxroga

122 Pewwerue 3a1a4 https://resh.edu.ru

123 Pabota snekrprueckoro Toka. 3akoH Jxoysist https://resh.edu.ru
—Jlenna

124 Pewwere 3a1a4 https://resh.edu.ru

125 MOIIHOCTH JIEKTPHUECKOro ToKa. TermnoBas https://resh.edu.ru
MOIIHOCTb, BBIJEISIEMasi Ha PE3UCTOPE

126 Pemenue 30129 https://resh.edu.ru

127 3/1C u BHyTpEHHEE CONPOTHUBIICHHE https://resh.edu.ru
HMCTOYHHKA TOKA

128 3akon OMma /1151 IOJTHO#H (3aMKHYTO) https://resh.edu.ru
JIIEKTPUIECKOH TIETTH

129 Pewmenne 3axad https://resh.edu.ru

130 MOIIHOCTh UCTOYHHUKA TOKA https://resh.edu.ru

131 KopoTtkoe 3aMbIkanne https://resh.edu.ru

132 Konpnencarop B 1ienu nocTostHHOTO TOKa https://resh.edu.ru
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https://resh.edu.ru

133 Pemenue 3anau
134 Pemenue 3agay o teme "TloCTOSIHHBIN https://resh.edu.ru
3NIEKTPUYECKUM TOK"
135 Pemenue 3anay no teme "IlocTossHHBIN
ANEKTPUUECKUH TOK"
136 Pemenue 3agay o teme "TloCTOSIHHBIN https://resh.edu.ru
ANEKTPUUECKUH TOK"
137 O00011IeHYE U cUCTEMATU3alMs 3HAHUN 110 https://resh.edu.ru
teme "TlocTosIHHBIN AeKTpUYEeCKU TOK"
138 KonrposnbHast pabota Ne 8 o Teme https://resh.edu.ru
"ITocTosIHHBIN AMMEKTpUYECKUil TOK"
DJIeKTpUYecKas IPOBOJUMOCTh Pa3IMYHBIX https://resh.edu.ru
139 BEIICCTB. DJIEKTPUICCKHUI TOK B METaJIJIax.
CBepXInpoBOAUMOCTh
DeKTpUYeCKuil TOK B pacTBOpax u https://resh.edu.ru
140 pacIuiaBax 3J€KTpOoiauTOB. 3akoHbl Dapanes
JUTS DJIEKTPOIN3a
141 DnexkTpuuecKkui Tok B razax. [lnazma https://resh.edu.ru
142 DneKkTpudecKuil TOK B Bakyyme. BakyymHbie https://resh.edu.ru
npudopbI
143 DNEeKTPUYECKUI TOK B OIYIPOBOJHUKAX https://resh.edu.ru
144 [TorynpoBOTHUKOBBIE TPUOOPHI https://resh.edu.ru
Ou3nuecKuil NpaKTUKYM 10 TeMe http://physics.nad.ru/physics.htm
145 "M3MepeHune CUilbl TOKA U HANIPSKEHUS B

OCIHU IMOCTOSAHHOI'O TOKA IMPU MTOMOIIHN

http://www.ru.convert-
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AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
puOopoB" miu "3HaAKOMCTBO ¢ IUPPOBOH
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
u3MepeHus PU3NYECKUX BEJIUYUH MIPU
MOMOIIN KOMITbIOTEPHBIX JAaTYUKOB"

®uznyeckuil npakTukyM 1o teme "M3ydyenue

me.com/ru

http://physics.nad.ru/physics.htm

146 HEPaBHOMEPHOTO L[BI/DKerI;I c uem,}o" hittp:/Awww.ru.convert-

OIpEe/IeTICHNSI MTHOBEHHOW CKOPOCTH

me.com/ru

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"M3mMepeHne yCKOpeHUs pu http://physics.nad.ru/physics.htm
147 PSMOJIMHEHHOM PaBHOYCKOPEHHOM

JIBUKEHUH 110 HAKJIOHHOM TUIOCKOCTH" WU http://www.ru.convert-

"UccnenoBaHue 3aBUCUMOCTH MTYTH OT me.com/ru

BPEMCHH TPH PABHOYCKOPEHHOM JIBH)KEHHH"

dusnyeckuil MPaKTUKYM 110 TEMe http://physics.nad.ru/physics.htm
148 "N3mepeHune yCKOpeHUs CBOOOIHOTO

najgenus" win "V3ydenue nBUKEHUs Tena, http://www.ru.convert-

OpOIIIEHHOTO TOPU30HTATBHO" me.com/ru

®uznyeckuil npakTukyMm 1o teme "M3ydyenue

JIBIDKCHHUS TeJIa TI0 OKPYKHOCTH C http://physics.nad.ru/physics.htm
149 MOCTOSTHHOM 10 MOYJIIO CKOPOCTBIO" HITH

"HccnenoBaHue 3aBUCUMOCTH MTEPHO/IA http://www.ru.convert-

oOpalleHuss KOHHIECKOTO MasiTHHKA OT €T0 me.com/ru

napamMeTpos"”

dusnyecKkuii MPaKTUKYM 110 TeME http://physics.nad.ru/physics.htm
150 "M3sMepeHne paBHOAEHCTBYIOMIECH CHIIBI IPH

JBYDKEHUH OpycKa 110 HaKJIOHHOM
miockocty" win "lIpoBepka runoressl o

http://www.ru.convert-
me.com/ru



http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm

HE3aBHCUMOCTH BPEMEHHU JIBIKCHUS OpycKa
[10 HAKJIOHHOMU IUIOCKOCTH Ha 3aJaHHOE
pacCTOSHUE OT €ro Macchl"

151

152

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHII
YIIPYTOCTH, BOSHUKAIOIINX B TPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
unu "M3ydeHne NBUKEHHS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
JErkui OJIoK"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue ko3P PuirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3(puIrenta
3aBucuMoctd Frp(N)" wmu "UccnenoBanue
JBUXKEHHS OpyCKa M0 HAKJIIOHHOW TIOCKOCTH
¢ mepeMeHHbIM K03 punmenTom Tpenus"
nin "M3yuenue NBMKEHUS rpy3a Ha BaLy C
TpeHuem"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue yclIOBUN PaBHOBECHUS
TBEP/OrO TeJla, UMEIOIIET0 OCh BpalleHus "
win "KoHCcTpynpoBaHie KpOHIITEHHOB U
pacuér cun ynpyroctu" wnu "M3yuenue
YCTOMYMBOCTHU TBEPJOTO TEJa, UMEIOLIETO
JI01Ab OTIOPHI"

http://physics.nad.ru/physics.htm

http://www.ru.convert-
me.com/ru

http://physics.nad.ru/physics.htm

http://www.ru.convert-
me.com/ru

http://physics.nad.ru/physics.htm

http://www.ru.convert-
me.com/ru

154

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3mepenne ummnyibca Tena o TOpMO3HOMY
nytu" uinu "M3mepenue cUIibl TSIru, CKOPOCTH
MOJIEIIN 3JIEKTPOMOOUIIS U MOITHOCTH CUJIBI

http://physics.nad.ru/physics.htm

http://www.ru.convert-
me.com/ru



http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm

Tarn" win "CpaBHEHHE U3MEHEHMS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIbI" WIIH
"UccnenoBanue coxpaHEHUsI UMITYJIbCA TIPU
ynpyrom B3aumozaeiicteun' win "M3mepenue

KUHETHYCCKOU OHEPIuu T€jia 110 TOPMO3HOMY
"

nyTH
®dusznyeckuil mpakTukyM mno teme "M3ydenue
M30TEPMUYECKOTO Tpoliecca (PEeKOMEHI0BaHO
UCIob30Banue nudposBoi maboparopun)"

http://physics.nad.ru/physics.htm

155 " " 1 )

win "M3ydeHne n30XO0pHOTO Tpoiiecca Win http://www.ru.convert-

"N3ydyenue nzobapHoro npouecca’ Uiu me.com/ru

"IIpoBepka ypaBHEHUs COCTOSTHUSA"

dusnueckuil NpakKTUKYM 10 TeMe

"N3mepenue yaenbHOM TemIoéMKOCTU" Win

"HccnemoBaHue MpoIecca OCThIBAHUS http://physics.nad.ru/physics.htm
156 BemecTBa" wim "VccrnenoBanue aanabaTHOTO 1

nporiecca" i "VM3ydeHne B3auMOCBSI3H http://www.ru.convert-

OHEPTrUH MCKMOJICKYIIIPHOIO me.com/ru

B3aUMOJICHCTBHS U TEMITEPATYPHI KATICHHSI

JKugkocren"

®uznyeckuil npakTukyM 1o teme "M3ydyenue

3aKOHOMEPHOCTEH HCTIapeHusl )KUIKOCTen"

i "M3MepeHune yIelbHON TeIIOThI http://physics.nad.ru/physics.htm
157 11aByieHus Jbjaa" unm "M3ydenue cBONCTB 1

HaCBIIIEHHBIX apoB" win "M3mepenue http://www.ru.convert-

a0COIIOTHON BIAYKHOCTH BO3/lyXa U OLIEHKA me.com/ru

Macchl IapoB B noMmeneHun'". smepenue

K03 pHILIMEHTa TOBEPXHOCTHOTO HATSKEHUS
158 dusnyeckuii MPaKTUKYM 110 TEME 1 http://physics.nad.ru/physics.htm



http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm

159

"Habntonenue npeBpalieHus 3JHepruu
3apsHKEHHOTO KOHJIEHCATOPA B SHEPTHIO
n3nydeHus ceeroauona’ win "M3ydyeHue
MIPOTEKAHUS TOKA B LIETIH, COJICPIKAIIICH
KoHjaeHcaTop" unu "Pacnpenenenue
Pa3HOCTU NMOTEHIMATIOB (HAMPSKEHUS) TIPU
IOCJICIOBATEIIbHOM COCIUHCHUN
KOHJIEHCAaTOpoB"

Ou3nyecKuil MPakTUKYM IO TEME
"UccaenoBaHre CMEIIAHHOTO COEIMHEHUS
pe3uctopoB" unu "M3aMepenue yieabpHOro
COINPOTUBIIEHUS IPOBOJIHUKOB" WK
"UccnemoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUTsl JIaMIThl HAaKaJTuBaHUs"

http://www.ru.convert-
me.com/ru

http://www.ru.convert-
me.com/ru

160

dusnueckuil NpakKTUKYM 10 TeMe
"Habnronenue anekrponuza’ wim
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOTO HOHA"
wim "HMccnenoBanue 3aBUCUMOCTH
COIIPOTHUBIICHUS] TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-

aMIepHOi XapaKTepuCTUKU Auonaa"

http://physics.nad.ru/physics.htm

http://www.ru.convert-
me.com/ru

161

Peseprubiit ypok. O600111eHIE U
CUCTEMAaTH3aIIHsI 3HAHWH 110 TeMe
"KunemaTtuka"

https://resh.edu.ru

162

163

PesepBHrlit ypok. O6001ICHHE U
CHCTEeMaTH3aIus 3HAaHUH 110 TeMe
"Innamuka"

PesepBHeiit ypok. O6001ICHHE U
cucTeMaTu3alis 3gaguii mo teme "Cratuka

https://resh.edu.ru

https://resh.edu.ru



http://physics.nad.ru/physics.htm
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https://resh.edu.ru/
https://resh.edu.ru/

TBepJoro Tena'"

164

165

166

PesepBHbIil ypok. O0001ICHNE 1
cHUCTEeMaTH3alus 3HaHHUM 110 TeMe "3aKOHbI
COXpaHEHHUs B MEXaHHKe"

PesepBHbIil ypok. O0001ICHHE U
cuctemMaTusanus 3HaHui o teme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun”

PesepBHbIil ypok. O0001ICHHE U
CUCTEMATHU3aIUs 3HAaHUH 10 TEME
"Tepmoaunamuka. TemnnoBbsie MaluHb!"

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

167

PesepBHeIit ypok. O000IICHHE 1
CHCTEeMAaTU3alys 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHUS BeliecTBa. Pa3oBbie
nepexomnr"

https://resh.edu.ru

168

PesepBHeIit ypok. O000IICHHE 1
cucremMatTu3anus 3HAHHUH 110 TEME
"DnexkTpuueckoe mnosie"

https://resh.edu.ru

169

170

PesepBHslit ypok. O60011eHNE U
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"TTocTOsIHHBIN AMMEKTpUYECKUil TOK"

PesepBHslit ypok. O60011eHNE U

cucTeMaTu3anusa 3HaHui 1mo teme "Toku B
pa3nMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16

https://resh.edu.ru

https://resh.edu.ru
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11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bceero odpa3oBaTebHbIE PeCypPChbl
padoThI padoThI
BsanmoeiicTBre MOCTOSHHBIX MArHUTOB U https://resh.edu.ru
1 MIPOBOIHUKOB ¢ TOKOM. MarHuTHOE MoJIe. 1
l'unote3a Amrmepa
BekTop MarHuTHOM MHIYKIUH. [[pUHIATT https://resh.edu.ru
2 CYIEPIO3UIIMHA MarHUTHBIX T0Jei. JInHUM 1
MarHUTHON MHIYKIIUU
3 MarHuTHOE T10JI€ IPOBOJHHUKA C TOKOM. 1 https://resh.edu.ru
OnbIT DpcTena
4 Cwiia Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1 https://resh.edu.ru
5 Pewennue 3aad 1 https://resh.edu.ru
5 [Ipumenenue 3axoHa AMmepa. 1 https://resh.edu.ru
DJIeKTPOU3MEPHUTEIbHBIC TPHOOPHI
Cuua JlopeHiia, e€ HamnpaBlieHHE H MOJTYJTb. https://resh.edu.ru
7 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B 1
OJTHOPOJTHOM MarHUTHOM I10JIe
3 Pewwerue 3a1a1 1 https://resh.edu.ru
9 PaGota cuutet Jloperra 1 https://resh.edu.ru
10 Pewmerue 3a1a4 1 https://resh.edu.ru
1 MarauTHoe MoJIe B BELIECTBE. 1 https://resh.edu.ru

(DeppOMaFHeTI/IKI/I, nmapa- 1 1MaMaraCTuKu
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OcHOBHBIE CBOHCTBA (heppOMarHETUKOB.

https://resh.edu.ru

12
[TpumeHnenne GpeppoMarHeTHKOB

13 Pemenue 3amay o reme "Marautsoe moJie"” https://resh.edu.ru

14 Pemenue 3amau no reme "Maraurzoe mose" https://resh.edu.ru

15 SIBlIeHHE 3JICKTPOMArHUTHON HHIYKIIHH. https://resh.edu.ru
IToTok BEeKTOpa MArHUTHON UHIYKIIUHU

16 SC mryKI@H https://resh.edu.ru

17 3aKOH 3JICKTPOMArHUTHOW HHITYKIHH https://resh.edu.ru
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko https://resh.edu.ru

19 O/1C MHIYKIMU B ABHXKYIHXCS https://resh.edu.ru
IPOBOTHUKAX

20 Peenue 3a1au https://resh.edu.ru

21 Mpasmio Jlenta https://resh.edu.ru

29 WunyktuBHOCTh. KaTyllika HHIYKTHBHOCTH https://resh.edu.ru
B I[CTTH TTOCTOSIHHOTO TOKA

23 SBnenue camounaykimu. DJ1C https://resh.edu.ru
CaMOMH/TYKITHH

24 OHeprusi MarHUTHOTO TOJIS KATYILIKU C https://resh.edu.ru
TOKOM. DJIEKTPOMArHUTHOE TOJIe

o5 Pewenue 3aa1 https://resh.edu.ru

26 O0001IeHrEe U cCUCTEMATU3ALMS 3HAHAN 110 https://resh.edu.ru

TeMe "DneKkTpoarHamMuKa"
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KonTtponbnast padora Ne 2 o teme

https://resh.edu.ru

27 "OnexkTpoguHamMuka"

28 KonebarenpHast cucrema. CBOOOIHBIC https://resh.edu.ru
KosieOanus. ["apMoHMYeCKHe KoieOaHus

29 KuneMatnueckoe U TMHAMHAYECKOE https://resh.edu.ru
OIKMCaHKE KOJIEOATEIBHBIX JBUKCHHIMA
DHepreTrueckoe onucanue. BeiBox https://resh.edu.ru

30 JUHAMHAYECKOT'O OIUCAHUS TAPMOHHUYECKUX
KOJIEOaHUH M3 X SHEPTETHYECKOrO U
KMHEMAaTUYECKOTO OIMCAHHUS

31 Awmrmutyna u (asza kojaedaHui https://resh.edu.ru
[epuon n yacrora xonebanuii. [lepuos https://resh.edu.ru
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTHYECKOro MasiTHuKa. [lepruon
CBOOOHBIX KOJICOaHU# MIPYKHHHOTO
MasiTHUKA

33 3aryxaromue kojiebanus. BeiHyX1eHHbIE https://resh.edu.ru
kosiebanus. Pezonanc

34 ABTOKOTCOAHIS https://resh.edu.ru

35 Pewennue 3aad https://resh.edu.ru

36 Ypoxk-koHdpepennus "MexaHu4ueckue https://resh.edu.ru
KOJIcOAHHS B MY3BIKAIbHBIX HHCTPYMEHTax"

37 O0001IeHrEe U cUCTEMATU3AMS 3HAHAN IO https://resh.edu.ru
teme "Mexanndeckue KojaeOanus"

38 OJeKTpOMarHUTHBIE KOJICOaHusI. https://resh.edu.ru

KonebarenbHblil KOHTYD
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®opmyna Tomcona. CBsI3b aMILIATYABI

https://resh.edu.ru

39 3apsia KOHJICHCATOpa C aMILIUTY 0N CHJIbI
TOKa B KOJIe0AaTEIbHOM KOHTYpE
40 3aKOH COXpaHCHHUS SHEPTUH B UCATHHOM https://resh.edu.ru
K0JIeOAaTeITbHOM KOHTYpE
3aryxarolne 3JCKTPOMAarHUTHhIE https://resh.edu.ru
41 KoJjeOaHus. BeiHyKIeHHbIE
3JICKTPOMArHUTHBIC KOJICOaHUs
42 [TepemenHbI# TOK. Pe3ucTop ¥ KOHAEHCATOP https://resh.edu.ru
B IIEITH IEPEMEHHOI0 TOKa
43 Kary1ika iHIyKTUBHOCTH B LICIH https://resh.edu.ru
MIEPEMEHHOTO TOKa
44 3akon OMma 151 3JCKTPUIECKO 1ernu https://resh.edu.ru
MIEPEMEHHOTO TOKa
MOIIHOCTh IEPEMEHHOTO TOKA. https://resh.edu.ru
45 AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE
CHJIBI TOKA W HANPSDKCHUS
46 Pe3oHaHC B 25IeKTpUYECKOH TeTH https://resh.edu.ru
47 Pemenue 3a1a9 https://resh.edu.ru
W neanbHbIiA TpaHchopmarop. https://resh.edu.ru
48 [TpousBoCcTBO, Mepenaya u NoTpedieHue
3JIEKTPUYECKON SHEPTUU
DKOJIOTUYECKUE PUCKU TIPU TPOU3BOJICTBE https://resh.edu.ru
49 aNIeKTpodHepruu. KyapTypa HCIIOIb30BaHUs
SIICKTPOIHEPTUH B TIOBCETHEBHOM KHU3HU
50 Pemenue 30129 https://resh.edu.ru
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https://resh.edu.ru

ol Pewenne 3anau
59 O06001IeHNE U cCUCTEMATU3ALMS 3HAHAN IO https://resh.edu.ru
TeMe "DJIeKTpOMarHuTHBIC Kojaeoanus"
53 MexaHu4ecKue BOJIHBI. XapaKTePUCTUKU https://resh.edu.ru
MEXaHUYECKUX BOJH
54 CBolicTBa MEXaHUYECKUX BOJIH https://resh.edu.ru
55 3ByK. XapaKTEpUCTUKH 3ByKa https://resh.edu.ru
56 Wudpaszsyk u ynerpassyk. LllymoBoe https://resh.edu.ru
3arpsI3HEHUE OKPYXKAIOILIEH Cpebl
57 Pewwetue 3a1a4 https://resh.edu.ru
58 DJIEKTpOMAarHUTHBIC BOJHBI. M3myueHue https://resh.edu.ru
3JICKTPOMATHUTHBIX BOJIH
59 DHeprus 3JIeKTPOMAarHUTHBIX BOJIH. https://resh.edu.ru
CBoiicTBa JIEKTPOMATHUTHBIX BOJH
[Ikana 31eKTpOMarHUTHBIX BOJIH. https://resh.edu.ru
60 [IpuMeHeHHe 3JeKTPOMArHUTHBIX BOJTH B
TEXHUKE U OBITY
[TpUHIMITEI PaAMOCBS3H M TEICBHUICHHUS. https://resh.edu.ru
61 Panuonokarus. DneKTpoMarHuTHOE
3arpsi3HEHNE OKPYKaIoIei cpepl
62 KontponbHas padota Ne 3 o Teme https://resh.edu.ru
"Konebanus u BoHBI"
63 CaerT. 3aKOH MPSMOTUHEHHOTO https://resh.edu.ru
pacmpocTpaHeHUsI CBeTa
64 Peurenue 3a1a4 Ha MpUMEHEHUE 3aKOHA https://resh.edu.ru
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IPSIMOJIMHENHOIO PaclpOCTPaHEHUSI CBETA

Ortpaxenue cBera. [Lnockoe 3epkaio.

https://resh.edu.ru

65 Coepuueckoe 3epKaio
[Tpenomienue cBera. AGCOIIOTHBIN U https://resh.edu.ru
OTHOCHUTEJIbHBIN MTOKA3aTeNb MPEITOMIICHUS.
66 [TotHOE BHYTpEHHEE OTpaKCHHE.
[IpenenbHbli yroJl MOJIHOIO BHYTPEHHETO
OTpaXKEeHHUs
67 Perrenue 3a1a4 Ha MPUMEHEHUE 3aKOHOB https://resh.edu.ru
OTPaXKECHUS U TPEIOMIICHUS CBETA
68 Xon nydeit B mpusme. [ucnepcus cera. https://resh.edu.ru
CnoxHpli cocTaB 6enoro csera. L{pet
69 JIun3zpl. DOKYCHOE PACCTOSTHHE H https://resh.edu.ru
OIITHYECKAsT CHJIa JIMH3BI
20 [TocTpoeHre H300paKEHMIA B JIMH3aX U UX https://resh.edu.ru
cucTeMax. YBeIMUCHUE JTHH3BI
Pemrenue 3a1a4 Ha mocTpoeHUE https://resh.edu.ru
71 M300paKeHHH, MMOTy4aeMbIX C TOMOIIBIO
JIVH3
72 ['na3 xak ontuyeckas cucrema https://resh.edu.ru
73 Pemenue 3a)1aq.u [Tpenenbl MPUMEHUMOCTH https://resh.edu.ru
r€OMETPUIECKOM ONTHKH
74 CKOpOCTh CBETa U METOJIbI €€ U3MEPEHHSI https://resh.edu.ru
75 JlHcriepcHs caeta https://resh.edu.ru
76 WHTepdbepets caeta https://resh.edu.ru
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KorepeHTHbie HICTOUHUKH. Y CIIOBHS

https://resh.edu.ru

77
HaOJIFO/ICHUST MAKCHMYMOB 1 MUHHMYMOB
78 Pewwenue 3a1a1 https://resh.edu.ru
79 [Ipumenenne uaTephepeHIN https://resh.edu.ru
80 Tubpaxis caeta https://resh.edu.ru
81 JudpakinonHas pemérka. Y cioBue https://resh.edu.ru
HaOJIFO/ICHUS TIIABHBIX MAKCHMYMOB
82 Perwetue 3a1a4 https://resh.edu.ru
83 [TorrepeYHOCTh CBETOBHIX BOJIH. https://resh.edu.ru
[Monsipu3anus cBeta
84 Perwetue 3a1a4 https://resh.edu.ru
85 CBeToBbI€ BJIEHUS B IPUPOJIE https://resh.edu.ru
86 O0o01IeHre 1 cucremMaTu3alys 3HaHuH 1Mo https://resh.edu.ru
teme "OnTtuka"
87 KonrponbHast pabota Ne 4 o Teme https://resh.edu.ru
«Onrtuka»
["'paHUIIBI MPUMEHUMOCTH KIIACCUYECKON https://resh.edu.ru
88 MEXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKA U
TIPUHITAIT OTHOCHTEIEHOCTH
89 [Toctynatsl crienuanbHON TEOPUN https://resh.edu.ru
OTHOCHUTEIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOI HHTEPBAJ. https://resh.edu.ru
90 [TpeoOpazoBanus Jloperma. Yciosue

MMPUIUHHOCTHU. OTHOCUTENHHOCTh
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OIHOBPCMCHHOCTH. 3aMe,IIJICHI/IC BPEMCHH U
COKpalll€HUE IJIMHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON

https://resh.edu.ru

91
YaCTHUIIBI
92 CBsI3b MacCChI C SHEPIHEH U MMITYJIbCOM https://resh.edu.ru
PENSTUBUCTCKOM YacTUIBI. DHEPTHS TOKOS
93 PaBHOBECHOE TEIJIOBOE U3ITYUCHHE https://resh.edu.ru
94 3akoH cMerieHus Bura https://resh.edu.ru
95 I'mnoreza M. Ilnanka o kBanTtax. ®OTOHBI https://resh.edu.ru
96 DHeprus U uMNysibc GoToHa https://resh.edu.ru
97 dotoaddexr. OnbiThl A. I'. Cronerona. https://resh.edu.ru
3akoHsbI hoTodddexTa
08 YpaBHenue DitHmTelHa 1t GoTodPdeKTa. https://resh.edu.ru
"Kpachas rpanuna” porosddexra
99 Hasnenue cera. Onbitel [1. H. JIeOeneBa https:/resh.edu.ru
100 BonHOBEIE CBOMCTBA YaCTHII https://resh.edu.ru
Bounnsbl ne bpoiins. nuHa BonHbI ne bpoiins https://resh.edu.ru
101 U pa3Mephl 00JIaCTH JIOKATU3alUN
JBHKYIIIEWCS YaCTHLIBI
102 KopnyckynsipHo-BOIHOBOH Ayannu3m https://resh.edu.ru
103 Judpakius 3JeKTPOHOB Ha KpUCTAJIaX https://resh.edu.ru
104 Crienuduka u3MepeHuit B MUKpOMHUPE. https://resh.edu.ru
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CooTHo11eHNs HeonpeaenéHHOCTEN
I'eitzenbepra

https://resh.edu.ru

105 Pemenue rpadguveckux 3aaaq

106 Pemenune pacuéTHbIX 3a1a9 https://resh.edu.ru
KonrposnbHnas padotaNe 5 o temam: https://resh.edu.ru

107 "OcuoBbl CTO", "KopmyckymnsipHo-
BOJIHOBOM JTyasin3m"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA. http://nrc.edu.rufest/r2
[Tnanerapuas moxens aroma Pezepdopra

109 [MToctynatel Bopa http://nrc.edu.ru/est/r2

110 Bunei ciektpoB. CekTp ypoBHEH 3HEprUu http://nrc.edu.ru/est/r2
aToMa BOJ0Opoa

111 CrioHTaHHOE ¥ BBIHY)KJICHHOE H3JIyueHHE http://nrc.edu.rufest/r2
CBETa

112 Jlazep http://nrc.edu.ru/est/r2
Hyxnonnas moznens snpa ['eiizenOepra-

113 WBanenko. 3apsi/] 1 MaccOBOE YUCIIO sfpa. http://nrc.edu.ru/est/r2
N3otonel. PagnoakTuBHOCTH
3aKoH pagMoakTUBHOTO pacmnana. CBoicTBa

.B

114 VIOHHBHPYIOMIETO HITYHCHITL. BIIIBIHHE http://nrc.edu.ru/est/r2
PaZMOaKTHBHOCTH HA KUBBIE OPTaHU3MBI.
Ho3nmerpus
OHeprust CBSI3M HYKJIOHOB B sizipe. SnepHble
cuiel. Jledext Macch sapa. SnepHbie

115 peakuuu. Snepubie peaktopsl. [Tpobiembl http://nrc.edu.ru/est/r2

YIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE ACTIEKTHI Pa3BUTHS sII€PHON
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SHEPTreTUKHU

116

MeToapl perucTpaluy U UCCIEI0BAHUS
3JIEMEHTapHbIX yacTull. OyHJaMeHTaIbHbIE
B3aUMOJECUCTBUA. bapuoHbl, ME30HBI U
nentoHsl. [IpencraBinenue o CtannapTHOU
Mozenu. KBapk-rimrooHHas MoJeb aIpOHOB

http://nrc.edu.ru/est/r2

117

118

119

®usuka 3a npenenamu CTaHIapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3MuecKoi KapTUHBI
Mupa

Oransl pa3BUTHSA aCTPOHOMHH. 3HAUEHUE
aCTPOHOMHH

[IpuMeHUMOCTD 3aKOHOB (DPUBHKH IS
0OBSICHEHUS IPUPOIbI KOCMHYECKHUX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HCCIICIOBaHU M

http://www.elkin52.narod.ru

http://www.astronet.ru/

http://www.astronet.ru/

120

COBpeMeHHI)IG OIITUYCCKUEC TCIICCKOIIBI,
pPaanuoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

http://www.astronet.ru/

121

122

123

Bun 3Bé3gnoro Heba. Co3Be3aus, spkue
3Bé3)II>I, IITaHETHhI, UX BUAUMOC IBUXKXCHUC

Conneunas cuctema. Conane. ConHeuHas
aKTUBHOCTbB. McTounuk sueprun ConHia u
3BE3T

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Jnarpamma "cnieKTpajbHBIN Ki1acc —
CBETUMOCTB"

http://www.astronet.ru/

http://www.astronet.ru/

http://www.astronet.ru/

124

3Be3bI I1aBHOH MMOCIIEIOBATEIFHOCTH

http://www.astronet.ru/
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Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IIPOUCXOXKICHUU U

http://www.astronet.ru/

125 N
sBositoniny CosHIA U 3BE3/. DTaIllbl )KU3HU
3BE3
126 Muteunsbiii [Iyte — nama [Manaktuka. Turbl http://www.astronet.ru/
rajakTuk. YEpHbIE ABIPHI B A1pax rajJakTHK
Bcenennas. Pacuinpenne Beenennoit. 3akoH
http://www.astronet.ru/
127 Xab6ma. Teopust bosbiioro B3psiBa.
PenukroBoe n3inyuenue
128 MacmrabHas ctpykTypa Beenennoii. http://www.astronet.ru/
MeraranakTuka
. http://www.astronet.ru/
129 Hepeménnsie mpobiaemMbl acCTpOHOMUHU
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HUccnenoBanre MarHUTHOTO TOJISt . .
| " http://physics.nad.ru/physics.htm
MOCTOSIHHBIX MarHuToB" unu "VMccnenoBanue
130 . | http://www.ru.convert-
CBOWCTB (peppOMarHeTUKOB" UM
. . me.com/ru
HccnenoBanue 1eHCTBUSA IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
Pu3nYecKuil NPAKTUKYM 110 TEME
"Usmepenune cuibl Amnepa” nim "H3yuenne http://physics.nad.ru/physics.htm
131 3aBUCHMOCTH CHJIBI AMIIepa OT CHIIbI ToKa" http://www.ru.convert-
nn "OnpeneneHne MarHUTHOW UHIYKIUU me.com/ru
Ha OCHOBE M3MepeHus cuibl Amnepa”
Pu3nYecKuil TPAKTUKYM 110 TEME . .
| P o . http://physics.nad.ru/physics.htm
HccnenoBanue sBiIeHUs 371€KTPOMAarHUTHON
132 http://www.ru.convert-

uHaykuuu" win "OnpeneneHue HHIYKIUN
BUXPEBOI0 MarHUTHOTO MoJs"

me.com/ru
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Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ABiICHUS CAMOUHIYKIIUM"

133 http://physics.nad.ru/physics.htm
nin "COopka MOJENH 3JIEKTPOMArHUTHOTO p-17phy Phy
reueparopa"

DuU3NYECKUH MPAKTUKYM 10 TEME . .
"ViaMeDerie 1 : o a}::o SOHEX http://physics.nad.ru/physics.htm
134 P . PHOA A http://www.ru.convert-
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
Y me.com/ru
MasiTHUKOB
dusnyeckuil MPaKTUKYM 110 TeMe http://physics.nad.ru/physics.htm

135 "IIpeoOpa3oBaHue YHEPTHH B MPYKUHHOM http://www.ru.convert-
MasiTHUKE" me.com/ru
®u3NUecKuil TPaKTUKYM 110 TEME
"HccnenoBaHue NepeMEHHOr0 TOKa Yepe3 . .
Hocre gBaTeHbHO foe AHEHHLIE P http://physics.nad.ru/physics.htm

136 O eicam car KH 1 peseTon" I http://www.ru.convert-
| ! P, KATYIIEY H P P me.com/ru

HccnenoBanue paboThl HCTOYHHUKOB CBETA B
LEMU TEPEMEHHOTO ToKa"
du3nyecknii mpakTukyM 1o teme "M3ydenne httprifphysia nact . Aplysice o
137 P o " i http://www.ru.convert-
apaMeTpoB 3BYKOBOM BOJIHBI
me.com/ru
PU3NYECKUi MMPAKTUKYM I10 TEME . .
. P ™ http://physics.nad.ru/physics.htm
N3mepenune noka3zaTesns MpearoMIIeHus
138 " " http://www.ru.convert-
crexna" win "llonyyenue usoOpaxkeHus B
. me.com/ru
CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3bI
Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
139 paccTosiHMS OT BellecTBa (Ha mpuMepe http://physics.nad.ru/physics.htm

xKuakux auH3)" unn "M3mepenue GokycHOro
paccTosTHUS pacCEeUBAOIINX JTUH3"



http://physics.nad.ru/physics.htm
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http://physics.nad.ru/physics.htm
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140

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue nqudpakuun, vHTephepeHITnn
Y noJisipu3anuu ceera'

http://physics.nad.ru/physics.htm
http://www.ru.convert-
me.com/ru

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMIyJbCa U SHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusm
TPEKOB 3apsKEHHBIX YaCTHUL] B MArHUTHOM
nosie)"

http://physics.nad.ru/physics.htm
http://www.ru.convert-
me.com/ru

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHol [1anka Ha ocHOBE
uccienoanus Gporodpdexra” wim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO/, OT HANPSKEHUS "

http://physics.nad.ru/physics.htm

http://www.ru.convert-me.com/ru

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOTr0 BOAOPOJa U U3MEPEHUE
nocrossHHOM PunGepra"

http://physics.nad.ru/physics.htm

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' UTn
"N3y4yeHue norioueHus 6era-4acTull
aTrOMUHHEM"

http://physics.nad.ru/physics.htm

http://www.ru.convert-me.com/ru

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOnromeuus 38€34H0T0 HeOa
HEBOOPYXEHHBIM T'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OTIpeIeNIeHus! TTOJI0KEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoyIapus 1 sipKue

http://www.astronet.ru/
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3BE311b1" WK "HabroqeHus B TENECKOIL
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
cKoruieHun"

146

O0o001IeHNEe U CHCTeMAaTH3alns 3HAHUH.
Poub ¢pu3uku 1 acTpOHOMHH B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COITMAIbHOM M ATHYECKOH chepax
NESITEIbHOCTH YEJIOBEKa

http://www.astronet.ru/

147

O06o00meHne U cucTeMaTu3alus 3HaHH.
Posb 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

http://www.astronet.ru/

148

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Poub ¢puzndeckoii Teopun B GopMUpOBaHUA
npeCTaBICHUN 0 GU3NIECKOI KapTHHE
MHpa, MECTO (PU3NIECKON KapTUHBI MHpPa B
00IIeM psTy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTaBICHUN O IPUPOJIE

http://www.astronet.ru/

149

150

151

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "Kunematuka"

O00011eHNEe U cUCTEMATH3AlMs 3HAHUH 110
teMe "Kunemartuka"

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teme "/Ilunamuka"

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

152

153

O0001eHne 1 cucTeEMaTU3ALMS 3HAHUI 110
teme "CraTtnka TBepaoro tema"

O06o0011eHe U cUCTeMaTU3aIMsl 3HAHUH 110
TeMe "3aKOHBI COXPAHEHHUS B MEXaHHKE"

https://resh.edu.ru

https://resh.edu.ru

154

O0001eHne 1 cucTeEMaTU3aIMs 3HAHUI 110

https://resh.edu.ru
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TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

155

156

157

O00011IeHNE U CUCTEMATU3AIUS 3HAHUM 110
teme "Tepmoaunamuka. TemioBbie
MAaInuHe!"

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble Iepexos"

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teMe "Dnekrpuyeckoe nose"

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

158

O06o00meHne U cucTeMaTU3aIsl 3HAHUH 110
teMme "[locTosHHBIN 2neKTpUuyecKuii ToK"

https://resh.edu.ru

159

160

O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

O000111eHrEe U cUCTEMATU3ALMS 3HAHUI 110
TeMme "MaruutHoe noJe"

https://resh.edu.ru

https://resh.edu.ru

161

Peseprubiit ypok. O600111eHIE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"DreKTpoMarHuTHas WHIYKIus"

https://resh.edu.ru

162

163

164

Peseprubiil ypok. O60011eHIE U
cUCTEMAaTH3aIlMs 3HAaHUH 110 TEME
"Mexanndeckue KoieOauus"

PesepBHslit ypok. O60011eHNE U
CUCTEeMAaTH3aIHsl 3HAHHH 110 TeMe
"DreKTpoMarHuTHbIE KosieOaHus"

PesepBHrlit ypok. O600IICHHE U

cHCTeMaTHu3allus 3HaHUM 110 TeMe
"MexaHH4YeCKue U SJICKTPOMAruuTHBLIC

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru
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BOJIHBEI"

165

166

PesepBHbIil ypok. O0001ICHNE U

cucreMaru3anms 3Hanui mo reme "Onruka"

PesepBHbIil ypok. O0001ICHHE U
cucreMatusanys 3HaHul mo tTeMe "OCHOBEI
CTO"

https://resh.edu.ru

https://resh.edu.ru

167

PesepBHeiit ypok. O600ICHHE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckysipHO-BOJIHOBOM Jyanu3m"

https://resh.edu.ru

168

PesepBHeIit ypok. O000IICHNE U
cucTeMaru3ais 3Hauui 1mo reme "dusmka
aroma'"

https://resh.edu.ru

169

170

PesepBuslit ypok. O60011eHNE U
CHCTeMaTu3alys 3HaHul 1o Teme "Pu3nka
ATOMHOTO SIPa U AJIEMEHTapHBIX YaCTHIL"
PesepBHslit ypok. O600111eHNE U
CHCTeMaTHU3allys 3HAHUH 110 TeMe
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://resh.edu.ru

https://resh.edu.ru
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®usmka, 10 knacc/ Npaués A.B., MNMoroxes B.A., Caneukuin A.M., bokos INM.HD., ObuiecTBo ¢
orpaHn4eHHon oTBeTCTBEHHOCTLIO M3gatenbckun LeHTp «BEHTAHA-TPA®»; AKunoHepHoe
obuwectBo «M3pgaTtenbcTBo «llpocBelweHney 273

2. dusunka, 11 knacc/ Npaués A.B., lNMoroxes B.A., Caneukun A.M., bokos IN.}O., O6wecTtso ¢
OorpaHvyYeHHON OTBETCTBEHHOCTLIO M3aatenbckuii LueHTp « BEHTAHA-TPA®»; AkumMoHepHoe
obuiectBo «M3gaTtenbcTBO «l1pocBeLleHne»--274

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://ru.wikipedia/org/wiki/

2. http://www.elementy/ru/

3. http://www.astronet.ru/

4. http://window.edu.ru

5. https://resh.edu.ru - VHTepakTHBHBIE ypOKHM MO BCEMY IIKOJIBHOMY Kypcy ¢ 1-ro mo 11-it
KJIacC JIYYIIMX YYUTeNed cTpaHbl mpenocTaBiseT «Poccuiickas SJ€KTpOHHAs MIKOJa». DTO
Oosee 120 ThICAY YHUKAIBHBIX 3a/la4, TEMAaTHYSCKHE KYPChI, BUICOYPOKH, 3aJaHHs JIJIsI
CaMOIIPOBEPKH, KaTaJlor My3eeB, PUIBMOB M MY3bIKaJIbHBIX KOHILEPTOB. [lopTan Takxke mone3eH
YYUTENSIM, KOTOPbIE MOTYT BOCIOJIB30BATHCS JIYYIIUMH JUJAAKTUUYCCKUMU U METOAMYCCKUMHU
MarepuallaMH 10 BCEM YPOKaM.

6. https://uchebnik.mos.ru - - «MocKoBcKas 3JI€KTPOHHAS IIIKOJIA» — 3TO MIMPOKUIT Habop
AIIEKTPOHHBIX YU€OHUKOB U TECTOB, MHTEPAKTUBHBIE clieHapuH ypokoB. Pemenns MOIII
JOCTYIIHBI JJIsl BCEX U YK€ TIOJIYYHITU BBICOKUE OLIEHKHU YUUTEJeH, pOAUTENeH U 1eTe psiaa
MOCKOBCKHX IIKOJ. [IpoBepka ommboK, 00IICHNE ¢ YIUTEISIMH, TOMAIIHUE 33JaHUs1, MATePHAIIbI
JUISl TIOATOTOBKHU K YPOKY, BAPHAHTHI KOHTPOJIBHBIX U TECTOB — BCE ITO IOCTYITHO POJUTEIISM,
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YUUTENSAM U HIKOJIBHUKAM C JIF0OBIX ycTpoiicTB. B 6ubmuorexy MOIL 3arpykeHo B OTKPHITOM
nocTyrie 6osee 769 ThIC. ayaro-, BUJEO- U TEKCTOBBIX (haiijioB, CBBIIIE 41 ThIC. ClICHApHEB
ypOKOB, Oosiee 1 ThIC. yueOHBIX TocoOUl U 348 yUeOHMKOB U3ATEILCTB, Oosiee 95 Thic.
00pa30BaTEeNbHBIX MPHIIOKCHHIA.

7. http://lwww.elkin52.narod.ru - «3anumarenbHas ¢pu3nka B Borpocax u oTBerax». OueHb
UHTEPECHBIN U KPACOYHBIN CalT, HA KOTOPOM Bbl HalI€TE THICAYM OTBETOB HA THICSYM BOITPOCOB
OTHOCHTEJILHO Pa3JIMYHbIX IPUPOHBIX SBJICHUH, a TAK)KE 3aHUMATEIIBHBIC OIBITHI M TECTHI 10
buzuke.

8. http://physics.nad.ru/physics.htm - «®u3uka B aHuManusgx». 31eCh B aHUMAI[HOHHON (hopme
IpE/ICTaBICHBI Pa3ieibl QU3UKH: ONITHKA, MEXaHHKA, TEPMOTUHAMUKA (C TEKCTOBBIMH
MOSICHEHUSIMH) U JIP.

9. http://lwww.ru.convert-me.com/ru - «IHTepaKTHBHBIH KOHBEpTEp BenuuuH». Ha caiite
NPE/ICTaBICHbI HHTEPAKTUBHBIC KAIBKYIISTOPBI I MHOXKECTBA CHCTEM M3MEPEHHM, KaK IIMPOKO
UCIIOJIb3yeMbIX (METpUYECKasi, aMepUKAHCKasl), TAK U JOBOJBHO SK30THUCCKUX (SITOHCKAs,
CcTapopycckas).

10. http://nrc.edu.ru/est/r2 - «Kaptuna Mmupa coBpeMeHHO# pu3uKm». 31ech COOpaHbI
HOMYJISIPHBIC

CTaThH [0 TeMaM: KilacCu4ecKast (PU3nKa M TCOpUsi OTHOCUTEIILHOCTH, KBAHTOBAs MEXaHHUKa, €€
UHTEPIPETAIINH, 3JICMEHTAPHBIC YACTHIIBI U T.1I.



KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIbBI

TEMATHUKA KOHTPOJIBHBIX PABOT

NeNe ara
Te MIPOBEICHU
Ma
S
10 kaace

1 | KouTpoabHasi padora Ne 1 "Kunemaruxa"

2 | KourpouabHas padora Ne 2 "J[unamuka. CraTtuka TBeporo rena'

3 | KourpoabHasi padora Ne 3 "3akoHbI COXpaHEHHS B MEXaHUKeE"

4 | KourpoabHas padora Ne 4 "Ocnosst MKT"

5 | Kourpoabnas pabdora Ne 5 "Tepmoaunamuka. TeroBeie MamuHb!"

6 KonrposbHnas padora Ne 6 «Arperatubie cocTossHMs BenecTBa. @a3zoBbie
nepexonl"

7 | KourpoabHas padora Ne 7 "Dnekrpuyeckoe moiue"

8 | KourpoabHas padora Ne 8 "[locTosIHHBIN 37IeKTpUYECKHA TOK"

11 kaace

Kontposbnas pa6ora Ne 1  KontponbHast paboTta Ha TOBTOpEHHE CeHTs0pb

Kourpoabnas padora Ne2 "DnexkrpoanHamuka" Hos6ps

Kourpoabsnas padora Ne3 "Konebanus u BoaHbI" SuBapb

KonTpoubnas padora Ned «Ontrkay Arnpenb

ol B|lW N

Kontpoabnast paGora Ne 5 "OcnoBel CTO", "KopmnyckylsipHO-BOJHOBOM Maii
nyanuzm"

TEMATHUKA JABOPATOPHBIX PABOT
OUBNYECKUU IPAKTUKYM

NeNo KomxnaecTBo
Tema
4acoB

10 kaace

1 Puznyeckuil NpakTUKyM 10 TeMe "M3MepeHune CUilbl TOKa U HANPSDKEHMS B LIETIN 1
MOCTOSIHHOT'O TOKa MPU MOMOIIIM aHAJIOTOBBIX M HU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB"
M "3HakoMCTBO ¢ uppoBoi tabopaTopueii no ¢pusuke. [Ipumeps! u3mMepeHus
(bu3NYECKUX BEIMYHMH MTPU MOMOIIM KOMIIBIOTEPHBIX TaTYUKOB"

2 ®u3nyecKuil NPakKTUKyM 10 Teme "M3yueHrne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIBIO 1
OIpezieNIeHUs MTHOBEHHOM ckopocTn"

3 @uznyeckuil NpakTUKyM 1o TeMe "M3Mepenune yCKOpeHusl Ipu NPSIMOIUHENHOM 1
PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOM mockoctu" unu "Hecnenosanue




3aBHCUMOCTH ITyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBH>KEHUN"

®dusndeckuit IpakTUKyM 1o Teme "M3meperne yckopeHust CBOOOTHOTO MaAeHUS " UITH
"HN3yueHne ABMKEHUS Tea, OpPOLUIEHHOTO TOPHU30HTAIBHO"

®uznyeckuil NpakTUKyM 1o teme "M3ydeHue IBUKEHUS Tella [0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOAYJII0 CKOpocThio" nin "HcciienoBanye 3aBUCUMOCTH IIEpUO/ia
oOpallleHUs KOHUYECKOI0 MasiTHUKA OT €ro napameTpoB"

®u3nyeckuil MpakTUKyM 1o teme "M3Mepenne paBHOACHCTBYIOLIEH CUIIBI TTPU
JBIDKEHUH OpycKa 1Mo HaKJIOHHOM 1utockoctu" wim "IIpoBepka rumotessl o
HE3aBHCHMOCTH BPEMEHHU JIBIKEHUS OpycKa 10 HaKJIOHHOM IJIOCKOCTH Ha 331aHHOE
paccTosiHue OT ero Macchl”

®uznyeckuil NpakTUkyM 1o teme "MccnenoBanue 3aBUCUMMOCTH CUJT YIIPYTOCTH,
BO3HHKAIOIINX B MIPYKUHE U PE3SHHOBOM 00pasiie, oT ux aedopmaruu” uinn "M3ydenue
JIBM)KEHUS CUCTEMBI TeJI, CBA3aHHBIX HUTBIO, IEPEKUHYTOH uepe3 NErkuit 010K

®dusnyeckuit npakTukyM 1o teme "M3mepenue koddduireHTa TpeHus 1Mo BETMIUHE
yraoBoro kodddunuenta 3asucumoctu Frp(N)" unu "HccnenoBanue nsuxeHus Opycka
10 HAKJIOHHOM TUIOCKOCTH € TIepeMeHHBIM ko3 punrentom tpenus" wim "M3yuenue
JBUKEHMSI TPy3a Ha Bally C TpeHUEM"

®dusnueckuit mpakTukyM 1o teme "MccnegoBanue ycaoBuid paBHOBECHs TBEPIOTO Tela,
uMerouIero ock BpaueHus" nian "KoHcTpyrpoBaHue KpOHIITEHMHOB U pacy€T CUIl
ynpyroctu" win "M3yyeHnue ycToMuuBOCTH TBEPAOIO TeJa, UMEIOIIETO IIJI0a1b
onopsI"

10

dusnueckuil npakTUKyM 1o teme "M3mMepeHue umiyibca Tesa o TopMo3HOMY IIyTH"
win "V3MepeHne CUiIbl TSATU, CKOPOCTH MOJIENH 3JIEKTPOMOOMIIS M MOIIHOCTH CHJIbI
Tarn" win "CpaBHEHHE U3MEHEHUSI UMITYJIbCA TeJla C UMITYJIbCOM CUJIbI" WU
"HccnenoBanue coXxpaHEeHUs! UMITYJIbCa [IPH YIPYTOM B3aUMOAEHCTBUM" WK
"N3mepeHne KNHETUYECKON SHEPIUH Te€a [0 TOPMO3HOMY ITyTH"

11

®uznyeckuil NpakTUKyM 1o Teme "M3ydeHne n30TepMUIecKoro npoiecca
(pexoMeH0BaHO UCTONIb30BaHue U poBoii 1aboparopun)" miu "M3yuenue
u30xopHoro nporecca” win "U3ydenue uzobapHoro npouecca” wiun "IIposepka
YPaBHEHHUSA COCTOSHUA"

12

®uznyeckuil NpakTukyM o teme "M3mepenue yaenbHoN TemnoéMKoCcTH" niIu
"HccnenoBanue npoiiecca octeiBaHus BemecTsa" win "McecnenoBanue ainadaTHOro
npouecca" win "VM3yueHne B3auMOCBS3H SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBUS
U TeMIepaTypbl KUTIEHUS KUAKocTeR"

13

®uznyeckuil NpakTUKyM 1o TeMe "M3ydeHne 3akOHOMEPHOCTEN UCTIapEHUs] JKUIKOCTE"
wm "M3Mepenne yneabHON TEIUIOTH IUIaBiieHus jbaa" uiny "M3ydeHue cBOMCTB
HaCBIIEHHBIX NapoB" win "M3mMepeHne abCoMOTHON BIaKHOCTH BO3yXa U OLIEHKA
Macchl apoB B nmomenieHnu". Msmepenne ko3 uiineHTa moBepXHOCTHOTO HATSKEHHS

14

Ouznyeckuil mpakTukyM no teme "Habmronenre npeBpalieHust SHepruu 3apskeHHOTO
KOHJICHCATOpa B YHEPIUIO U3Iy4eHHs cBeToanoaa" win "M3ydenne npoTekaHus TOKa B
LIEeTH, coJiepKalel KonaeHcarop" uiu "PacnpeneneHue pa3HOCTH NOTEHIHAIIOB
(HampspKeHMsT) IPY MOCIIEA0BaTeIbHOM COEMHEHUH KOHEHCATOPOB"

15

Puznyeckuil NpakTUKyM 1o Teme "HccnenoBaHue cMEMaHHOTO COEIMHEHUS
pe3uctopoB" wnu "M3MepeHne yieapHOro COnpoOTUBIIEHNS TPOBOAHUKOB" MIIH




"UccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANPSHKEHUS JIJIS JJaMITbl HaKaTuBaHUs"

16

®dusnueckuit mpakTukyM 1o teme "Habmonenue sanexrponusa" wim "M3mepenue 3apsaa
OJIHOBAJIEHTHOT0 MoHA" niu "MccienoBanye 3aBUCUMOCTH CONIPOTUBIICHUS
TEPMOpPE3UCTOpa OT TemrepaTypsl" win "CHATHE BOIbT-aMIIEPHON XapaKTEPUCTUKU
aona

11 kaace

®dusznyeckuil mpakTukyM 1o teme "MccinenoBanne MarHUTHOTO OISl TOCTOSIHHBIX
marauToB" uiu "MccnenoBanue cBoiicTB peppomarnernkoB" wiu "MccienoBanue
JIEHCTBHSI TOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM"

®uznyeckuil npakTukyM 1o teme "M3mepenue cunsl Amnepa" ninm "U3ydyenue
3aBUCUMOCTH CHJIBI AMIiepa oT cuJjibl Toka" win "OnpeneneHne MarHuTHOM WHIYKIIUU
Ha OCHOBE U3MepeHus cuibl Ammnepa"

®dusznyeckuil mpakTukyM 1o teme "MccnenoBanue siBiICHUS 3JIEKTPOMarHuTHOM
uHaykuu'" win "OnpeaeneHne HHAYKIIMA BUXPEBOr0 MarHUTHOTO MoJisd"

Ouznyeckuil mpakTukym o teme "MccnenoBanue siBI€HUS CAMOUHIYKITUHN" WK
"COopka MOIEeNH SIIEKTPOMAarHUTHOTO reHepaTopa”

®uznyeckuil npakTukyM 1o teme "M3mepenue nepruosia cBOOOAHBIX KOJEOAHUN
HUTSHOTO U IPY>KMHHOT'O MasiTHUKOB"

Ouznyeckuil mpakTukyM no teme "[IpeoOpazoBanue SHEPTUU B IPY)KMHHOM MasiTHUKE"

Ddusznueckuit IIPAaKTUKYM II0 TEMEC "I/ICCJ'ICI[OBaHI/Ie MMEPEMCHHOI'O TOKaA 4€pe3
MocJieJ0BaTEIbHO COCTMHEHHbBIC KOHACHCATOP, KATYLIKY U pe3I/ICTOp" U1
"I/ICCJ'ICIIOBaHI/Ie pa6OTLI HCTOYHHKOB CBETA B LCIIN IICPECMCHHOI'O ToKa"

®uznyeckuil npakTukyM 1o teme "M3ydeHue napameTpoB 3ByKOBOW BOJIHbI"

®uznyeckuil npakTukyM o teme "M3mepenue nokasaresns IpeaoMIeHUs CTeKIa" uin
"Tlonyyenue n300paskeHUsI B CUCTEME U3 TJIOCKOTO 3€pKajia U JIMH3BI"

10

®uznyeckuil npakTukyM o teme "MccnenoBanue 3aBUCUMOCTH (POKYCHOT'O pacCTOSHUS
OT BelleCcTBa (Ha mpUMepe KUIKUX JuH3)" ninn "M3mepenue poKycHOTo pacCTOSHHUS
paccenBaroIMX JINH3"

11

Ouznyeckuil mpakTukym no teme "Habmonenue nudpakuuu, uHTEphEepeHIINN U
noJisipuzanuu ceera'

12

Ouznyeckuil NpakTUKyM 1o Teme "OrnpeneneHne UMITYJIbca U SHEPTUH PENIITUBUCTCKUX
yactull (1o poTorpadusiM TPEKOB 3apsKEHHBIX YaCcTUIl B MAaTHUTHOM 11oJie)"

13

®uznyeckuil npakTukyM no teme "M3mepenue nocrostuuoi [1nanka Ha ocHOBe
uccnenoBanus pororddexra” umm "MccnenoBanyue 3aBUCUMOCTH CUIIBI TOKA Yepes3
CBETOJIMOJI OT HaIpsHKeHNs"

14

duznyeckuil NpakTUKyM 1o TeMe "MccnenoBanue CrekTpa pa3pekeHHOro arTOMapHOro
BOJIOpOJIa U U3MEpEeHue NMocTossHHOM Punbepra"

15

®dusndeckuit mpakTukyM 1o teme "MccnenoBanue paanoakTUBHOTO GoHA C
HCIIOJTh30BaHueM Jo3umMerpa uinu "M3ydenne mornomieHus 0eTa-4acTuil amloMIUHIEM "

16

Ousnueckuil npakTukyM 1o Teme "Habmoaenus 38€31H0ro Heba HEBOOPYKEHHBIM
[JIa30M C MCIOJIb30BaHUEM KOMITBIOTEPHBIX IPUIIOKEHUM IS ONPEAEICHUS TI0JI0KECHUS
HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/11si CeBepHOTro MoyIapus
u sipkue 3BE3161" nn "HaGmroienus B Teneckon JIyHbl, Mi1aHeT, TYMaHHOCTEH U
3BE3/IHBIX CKOIUICHH"
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