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Pabouass mporpamma pa3paboTaHa Ha OCHOBAHMM HOPMATHBHO-NPABOBBIX
AKTOB:

1. ®enepanbubiii 3akoH or 29.12.2013 No 273-O03 «O06 obpa3oBaHuu
B Poccuiickoit denepanuny;

2. [lpuka3 MuHucrepctBa 00pa3oBaHusi U Hayku Poccuiickoi
Oeneparun - ot 17.05.2012 Neo 413 «OO6 yrtBepxaeHun (enepaibHOTO
rOCY/JapCTBEHHOI'O  O0pa30BaTENbHOTO  CTaHAAapTa  CpeIHero  oOuiero
o0pa3oBaHUs;

3. [Ipukaz MwunuctepctBa mpocsemieHusi Poccuiickoit deneparuu ot
18.05.2023 Ne 371 «OO0 ytBepxkaeHun (QenepanbHOil 00pa3z0BaTEIbHOM
IIPOTPaMMBI CPETHEr0 OOIIETO 00Pa30BAHMY;

4. Ilpukaz MunuctepctBa npocsemieHus Poccuiickoit denepanuu ot
22.03.2021 Ne 115 «O06 ytBepxkaenuu [lopsiika opraHu3anuu ¥ OCYIIECTBICHUS
o0pa30BaTeNbHOM JESATENBHOCTH IO OCHOBHBIM  001I€00pa3oBaTEIbHBIM
nporpaMmam 00pa3oBaTesIbHBIM ITPOrpaMMaM Ha4ajlbHOT'O 00I1IEr0, OCHOBHOT'O
obmero m cpemHero obmero odpaszoBaHus» (pexa. ot 04.03.2025);

5. [Ipukaz Munuctpa o0Ooponsl Poccuiickoit ®Deneparuu No 96,
MunucrepctBa obOpa3zoBanust u Hayku Poccuiickoit ®eneparuu Ne 134 ot
24.02.2010 «O6 ytBepxkaeHun WMHCTpyKUMUM 00 oOpraHu3aluu OOy4YEeHUS
rpaxaan Poccuiickoii denepanyiy HadyaabHBIM 3HAHUSIM B 00J1acTH 0OOPOHBI U
UX TMOJArOTOBKM II0 OCHOBaM BOEHHOW CIIy’)kObl B 00pa3oBaTENIbHBIX
YUPEXKACHUSIX CpelHero (MojaHoro) oliiero oOpa3oBaHus, 00pa3zoBaTEIbHBIX
YUPEKACHUSIX Ha4yaJIbHOTO po(hecCHOHATBEHOTO U CPEIHETO
npodecCHOHaNbHOro 00pa30BaHMs U YYEOHBIX MTYHKTAX»;

6. Ilpuxa3 MunuctepctBa mpocsemieHusi Poccuiickoit deneparuu ot
26.06.2025 No 495 «OO0 ytBepxkaeHuu (eaepalbHOro MepeyHs Y4eOHHKOB,
JOITYLIEHHBIX K UCIOJIb30BAHUIO IPY PEATTU3ALMHI UMEIOIIHNX IOCYJapCTBEHHYIO
aKKpeauTanuioo  o0pa3oBaTeNbHbIX  IPOrpaMM  HAdyaJbHOrO  OOWIEro,
OCHOBHOTO OONIEro, CpeaHero ooOmero o0pa3oBaHUsI OpraHU3AIMSIMH,
OCYLIECTBIISIIOIIMMU ~ 00pa30BaTENbHYI0  JEATEIBHOCTh W YCTaHOBJICHHS
MPeeNbHOIO CPOKa UCIIOJIb30BaHUS UCKIIOUEHHBIX YUeOHUKOBY;

7. IlocraHoBneHue ['TaBHOTO roCyAapCTBEHHOIO CaHUTApHOrO Bpaya
Poccuiickoii ®enepanuu ot 28.09.2020 Ne 28 «O0 yTBEepKI€HUH CaHUTAPHBIX
npaBuin CII 2.4.3648-20 «CaHuTapHO-3MHAEMHOJIOTHYECKUE TPEOOBaHUS K
OpraHu3alysM BOCHUTaHUS M OOyYEHHMs, OTIbIXa M O3JOPOBJICHHS JeTEH
U MOJIOJICKIY;

8. IlocranoBnenue ['maBHOTO rocyJapCTBEHHOTO CAaHUTApPHOTO Bpaua
Poccuiickoii denepannu ot 28.01.2021 Ne 2 «O0 yTBEp>KJI€HHUH CAHUTAPHBIX
npaBun u HopMm CanlluH 1.2.3685-21 «l'uruenndyeckue HOPMATUBBI U
TpeboBaHUs K oOecreueHuto 0e30macHOCTH U (W) Oe3BpPEeIHOCTH st
yesioBeKa (pakTOpOB Cpebl OOUTAHUS;

9. Ilpuka3 Mwunobpnayku Poccum ot 9 wmrons 2016 r. Ne 699 «O6
YTBEPXKACHUN TEPEeYHs] OpraHu3alui, OCYLIECTBIISIIOIIMX BBITYCK Y4EOHBIX
1ocoOui, KOTOPbIE JOMYCKAKOTCS K UCIOIb30BaHUIO TPU peaIU3al[ii UMEIOIIHNX
rOCY/IapCTBEHHYIO aKKPEAUTAIIMI0 00pa3oBaTENbHBIX MPOrpaMM HAYaJIbLHOTO
00I111eT0, OCHOBHOTO O0IIIEr0, CPEeTHErO OOIIeTO 00pa30BaHUMY.

10. IIpukaz MBOY COUI Ne 7 . Hukonaeska ot 31.08.2026 Ne 96 «O6
yrBepxaeHnn yueoHoro miana MbOY COIL Ne 7 . Hukomaeska Ha 2026-2027
y4eOHBII TOI.
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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uKe Ha YpPOBHE CcpeaHero o0mero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHWM K pe3ylbTaTamM OCBOCHUS
OCHOBHOI 00pa3oBaTesibHOM IporpaMMel, ripecrabiieHHbIX B PI'OC COO, a Takxke
c yu€toM (enepasbHOH paboueld mporpammbl BocnuTaHuss W Konuenmuu
npenojaBanus yaeOHoro npeaMera «dusznka» B 00pa3zoBaTENbHBIX OpraHU3AIMIX
Poccuiickoit @enepaiinu, peaqn3yomux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[Iporpamma no Qusuke onpesenser o0g3aTeIbHOE IPEIMETHOE COIEPKAHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO MOCIEA0BATEILHOCTh U3YYEHUSI TEM U Pa3JIeoB
y4eOHOro mpeaMeTa C Y4€TOM MEXNPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3CH,
JOTUKM y4eOHOTo TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEH  0O0yYaroluxcs.
[Iporpamma mo ¢uszuke Aa€T NOpeACTaBICHUE O LENAX, COACpPNKAHUHU, OOIIen
cTpaTterud OOy4YeHHs, BOCIHTAHUS H Pa3BUTHSI OOydYaIOIIUXCS CpPEICTBAMH
yuebHoro npeameta «duzrkay Ha yriayOoJEHHOM YpOBHE.

Nzydyenne kypca (Qu3uMKd yriryOIEHHOTO YPOBHSA MO3BOJISET pEaTn30BaTh
3a/1a4u MPOPECCUOHAIBHON OpUEHTAIMH, HAIPABICHO HA CO3/aHHUE YCIOBHM JUIs
NPOSIBJICHHUS] CBOMX HMHTEJUICKTYalIbHBIX W TBOPUYECKUX CIHOCOOHOCTEH KaXKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI Ui MPOAODKEHHS oOpa3oBaHUs B
OpraHu3alMsIX MpOoPEeCCHOHATLHOIO O0pa3oBaHUs MO pPa3IMYHBIM  (PU3UKO-
TEXHUYECKUM M MHXKEHEPHBIM CHEIIHATbHOCTSM.

B nporpamme o pusmke onpenenstorcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3MKM Ha YpPOBHE CpenHero oOmero oOpa3oBaHUs: JIMYHOCTHBIE,
METanpeIMeTHbIE, TpeaMeTHbie (Ha  yriayonéHHoMm  ypoBee). Haydno-
METOJIOJIOTUYECKOM OCHOBOM JUIsl pa3padOTKM TpeOOBaHW K JIMYHOCTHBIM,
METaNpeAMETHBIM U TPEAMETHBIM pe3yibTaTaM OOYYarolIMXCs, OCBOMBILIUX
nmporpamMmy 1o (Gu3uKe Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHUs HA YIITYOJIEHHOM
YPOBHE, SIBIISIETCS] CUCTEMHO-/1€ATE€IbHOCTHBIN MOAXO/I.

[Iporpamma 1o (pu3nKe BKIIOYAECT:

IUTaHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca PU3UKU Ha YriayOIEHHOM YPOBHE,
B TOM YHCJI€ TIPEIMETHBIE PE3yIbTAThI 110 TOAaM 00YUEHHUS;

cojJiepkaHue yuyeOHoro npeamera «Ousuka» mo rogam o0ydeHus..

[Iporpamma 1o (Qu3uke HWMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUUTEIAMU (PU3UKH JUISI COCTaBJICHUS CBOMX Pab04MX MpOTrpamM.

[IporpamMMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATHUBY YUHUTEICH U
IPEJOCTaBISET BO3MOXKHOCTU ISl pealM3alid  pa3iudyHbIX METOJUYECKHUX
NOJIXOJ0B K TMPENnojaBaHvi0 (PU3MKU Ha YriayOJIEHHOM YpOBHE IpHU YCIOBHUH
coXpaHeHUs 00s13aTeILHON YacTu coJiep KaHus Kypca.



®du3nka Kak Hayka O HamOojee OOMMX 3aKOHaX MPHUPOJbI, BHICTyIAs B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpysxkaroniem mupe. IIKoapHbIN Kype GUBMKH — CUCTEMOOOPa3yIOMIUi
Il €CTECTBEHHO-HAYYHBIX Y4€OHBIX IPEIMETOB, NOCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHWM, HW3y4yaeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckorr reorpaduerd u acTtpoHomued. Mcmonb3oBaHWE W AKTHMBHOE
npuMeHeHrue (U3MUYECKUX 3HAHUM OINpeienyio Xapakrep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHsI HOBBIX MaTEpHANOB C 3aJaHHBIMH CBoOiicTBaMu. M3yuenue Qusuku
BHOCUT OCHOBHOMW BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaronierocsi, B GOpMUpPOBAaHUE YMEHUI NMPUMEHSTh HAYYHBIA METOJ MO3HAHUS
IIPY BBIMOJTHEHUU UM YYEOHBIX UCCIIEI0BAHUM.

B ocHoOBY kypca pu3uku Ha ypoBHE CpeTHEro 0011ero 00pa3oBaHus MOJIOKEH
P UAEH, KOTOPbIE MOYKHO PaCCMaTpUBaTh KaK MPUHIIUIBI €70 MTOCTPOCHUSI.

Hoea uenocmmuocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3lesioB (PU3MKHU, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (U3HKHU.

Hoea zenepanuzayuu. B cooTBEeTCTBUM C HEW MaTepual Kypca (U3UKU
o0beMHEH BOKpYr (Qu3nyeckux Teopuid. Benymum B Kypce sBiseTcs
(dopMUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuszanusi ONpeAnoiara€T MCIOJIb30BAHUE
I'YMaHUTAPHOTO TNOTEHLHAa (PU3NYECKON HAYKH, OCMBICIEHHUE CBS3M Pa3BUTHUS
(u3HKYU C pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y 3KOJIOTHYECKUMU IPOOJIeMaMH.

Hoea npuknaonou nanpaenennocmu. Kypc usnku yriry0iaE€HHOTO ypoBHS
IIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHUX M TEXHOJIOTMYECKUX
IPWIOKEHUN W3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YPOBHE OOIIMX MPEACTABICHUA M COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, M
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEICHUSA JJIEMEHTOB
COJICp>KaHus, TMOCBSMIEHHBIX JKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHUKH M TEXHOJOTHH, a TaKKe OOCYXKICHHS
po6JieM pallMOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTMUECKO 0e30MacHOCTH.

OcBoeHue cofiepkaHusi IporpaMmsbl 1o (PU3KKE JOHKHO OBITh MOCTPOCHO HA
NPUHIIMIAX CHCTEMHO-ACATEIHbHOCTHOTO moaxoaa. Jus pusuku peanuzammsi 3THX
IPUHLKIIOB 0a3upyeTcsl Ha UCIOIb30BAaHUM CAMOCTOATEILHOTO HKCIEPUMEHTA KaK
IOCTOSIHHO JIeHcTByIomero (axkrtopa yuyebHoro mnpouecca. s yriayOn€HHOTo
YPOBHSI — DOTO CHUCTEMa CAaMOCTOATEIBHOIO YYEHHUYECKOIO HKCIEPUMEHTA,
BKJIIOYAIOIIET0 ()POHTANbHBIE YUYEHWYECKHE ONBITHI MPU H3YUYEHUU HOBOTO



MaTepuana, JJaboparopHbie paboThl U pabOThl MpakTuKyMa. [Ipu 3TOM BO3MOXKHBI
1Ba crioco0a peaan3anuu GU3NYecKoro nNpakTUKyma. B nmepBom ciiydae npakTukym
npoBoautcs 6o B koHre 10 m 11 kmaccoB, MO0 TOCHE MEPBOTO M BTOPOTO
MOJIYTOAMM B KaXJIOM M3 3TUX KiaccoB. BTopoil cmocod — 3To mHTErpanus pador
PAKTUKyMa B CHCTEMY JIAOOpATOPHBIX pabOT, KOTOPHIE MPOBOJSTCS B IPOIIECCE
uzydeHus: paszaena (temel). [Ipu sTom moa paboramu NpakTUKyMa MOHUMAETCS
CaMOCTOATENLHOE HCCIEOBAaHUE, KOTOPOE€ TMPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOMIArOBON MHCTPYKIIUH.

B mporpamme mno (¢usMke cucTeMa yYEHHYECKOrOo DKCIIEPUMEHTA,
71ab0paToOpHBIX padOT M MPAKTUKyMa MpEJCTaBICHA €IUHBIM TepeuHeM. Brioop
TEMATUKU JJI1 3TUX BUJOB YUYEHMUYECKHX MPAKTUUYECKUX PabOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MPOoLiecca UCXO/Is U3 OCOOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUS W OCHaleHusi kabuHeta ¢usuku. Ilpu sTOoM oOecneunBaeTcs
OBJIaJIcHHE OOYyYaloIUMUCS YMEHHUSIMHU TPOBOJUTH MpsSMble M KOCBEHHbIE
U3MEpPEHHUs, UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U IMOCTAHOBKY
OMBITOB TI0 MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE YAENSETCS pElISHUIO0 PaCUETHBIX M KAUECTBEHHBIX 3a]1a4.
[Ipu 3TOM 11 pacU€THBIX 3a/1a4 IPUOPUTETOM SBIIIOTCS 3aa4U C IBHO 3aJ1aHHOMU
U HEABHO 33J]aHHOM (PM3HUECKOW MOJIEIbIO, MO3BOJIAIONINE TPUMEHSITh U3yYEHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fesia Kypca, TaK U HHTETPUPYS
OPUMEHEHUE 3HAHUMI U3 Pa3HBIX pa3esoB. JlJis KaueCTBEeHHBIX 3a7a4 TPUOPUTETOM
ABIISIIOTCS  3aJlaHusl Ha OOBSCHEHUE/NPEJCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUW W TIPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyroiue BbiOopa (pu3M4ecKon
MOJIENH ISl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu @PI'OC COO k maTepruanbHO-TEXHUYECKOMY
o0ecreyeHunto y4eOHoro npouecca Kypc pu3uku yriyOi€HHOro YpOBHSI Ha YPOBHE
cpenHero oomero oOpa3oBaHUsl JOJDKEH H3Yy4aTbCs B YCIOBUSAX MPEIMETHOTO
kaOuHera. B kabwHeTe (GU3MKM TOMKHO OBITh HEOOXOAMMOE J1abOpaTOPHOE
00opynoBaHUE ISl BBIMOJIHEHHSI yKa3aHHBIX B IPOrpaMMe MO (PU3UKE YUCHUUIECKHX
OTBITOB, JJAOOPATOPHBIX pabOT U pabOT MPAKTUKYMa, a TAKXKE JEMOHCTPAIMOHHOE
o0opy0BaHUE.

JlemoHCcTpanimoHHoe o0OopyAoBaHue (OpMUPYETCS B COOTBETCTBUU C
OPUHLMIIOM MHHMMAJIBHOM JIOCTATOYHOCTH M  OOECHEeYMBaeT IMOCTaHOBKY
NEPEUUCIICHHBIX B TporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpaIuil IS
UCCJIEIOBaHNS  W3Y4aeMbIX SIBIEHMH M  IPOLIECCOB, OMIMUPHYECKUX U
(dbyHIaMEeHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHH.

JlabopaTopHoe 00OpyIOBaHWE HJIs YYEHUYECKUX TMPAKTHYECKUX padboT
(dopmMupyeTcst B BUJIE€ TEMaTHUYECKHX KOMIIJIEKTOB M OOECIEeUnBaeTCs B pacyére
OJTHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemMaTHuecKue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAaHMS JIOJDKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpHil.

OCHOBHBIMH HEJIIMH U3y4eHUS PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE UHTEpECAa M CTPEMJICHHS OOydYaloImMUXCSd K HAYYHOMY
U3YYEHUIO NPHUPOIbI, PA3BUTUE WX HMHTEJUIEKTyaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

dbopMuUpoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4YEHUSI OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHUE YMEHUN OOBSICHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHUW U Hay4YHBIX JJOKA3aTEIbCTB;

dbopMupoBaHuEe TMPEJACTAaBICHUN O poiu (U3UKH i1 Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE npeCcTaBIeHUN 0 BO3MOXHBIX  cdepax  Oymyuiei
npoeCCUOHANILHOW  JACSATEIBbHOCTH, CBS3aHHBIX C (DU3UKOW, TMOJrOTOBKA K
JaybHeieMy oOy4eHHIO B ’TOM HalpaBJIE€HUU.

JlocTrkeHue 3TUX Lenel 00ecreunBaeTcs peleHueM CIeAyoluX 3a1a4 B
poliecce U3yyeHus Kypca U3NKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHUs:

IpUOOPETEHHE CUCTEMBI 3HAHUI 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpUsAX,  BKJIIOYAas  MEXaHWUKY,  MOJEKYISpHYH  (pU3uKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI acTPODU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsl OOBICHEHUS
bU3NYECKUX SIBJICHUW B TPUPOJIC U ISl MPUHATUS MPAKTUUYECKUX PEUICHUN B
IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHHSI PA3IMYHbIX 33]1a4 C SIBHO 3aJJaHHOM (hU3MUECKOM
MOJIENbIO, 3a]ad, MOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (U3UUYECKOM
MOJIENIM, aJEKBATHOM YCIOBUAM 3aJaud, B TOM YHCIE 3aJad HHXKXEHEPHOIrO
XapaKkTepa;

NOHNUMaHUEe (U3NYECKMX OCHOB ¥ TPUHIIAIIOB JCHCTBUS TEXHHYECKUX
YCTPOMCTB ¥ TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIQJICHUE METOJIaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUSI M TPOBEJACHUSA
¢u3nUecKnX OKCIEPUMEHTOB, aHAlW3a W HWHTEpHpeTanuu  WHOOpMAaIH,
OINPEJENIEHHS JOCTOBEPHOCTH MOJYYEHHOIO pe3yibTaTa;

CO3/IaHUE YCJIOBUU I PA3BUTUS YMEHUU NPOEKTHO-HCCIEN0BATENIbCKOM,
TBOPYECKOM JEATEIBHOCTH;

pasBuTHE MHTEpeca K chepaM nmpodhecCuOHATHHON e TENHHOCTH, CBI3aHHOU
¢ GUBHUKOM.

B cootBerctBun ¢ TtpeboBanusimu DPI'OC COO yriyOnéHHBIH YPOBEHD
u3yuyeHus: ydyeOHoro mnpeamera «®Pusnkay Ha YpPOBHE CPEAHEro OOUIETOo



oOpa3oBaHus BBIOMpaeTCsS OOYYArONIUMUCS, IUIAHUPYIOMUMH TPOJAOHKCHHUE
00pa30BaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Ha uzyuenne ¢puszuku (yriyOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETrO
oOpazoBanus otBoutcst 340 vacoB: B 10 kiacce — 170 yacoB (5 4acoB B HEAEIIO),
B 11 kimacce — 170 yacoB (5 4yacoB B HEJEIO).

[Ipennaraempiii B mporpamMme 1o (u3uMKe TMepedeHb JabOpaTOPHBIX M
NPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YUUTENb JelIaeT BBIOOP
IpOBEJICHUS JIA0OPATOPHBIX pPabOT M OMNBITOB C YYETOM HHIUBUIYATbHBIX
0COOCHHOCTEH 00yJarOITUXCHI.



COJEPKAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayynblid MeTOA MO3HAHMS IPUPOBI.

dusnka — pyHaamMeHTanpHas Hayka o npupoje. HaydHblii MeTo mo3HaHUS U
METOJIbI KCCIICIOBAHUS (DU3UIECKUX SIBIICHUI.

DKCHEpUMEHT U TeOopHus B Tpollecce TMOo3HaHWs npuponsl. HabmroneHue u
AKCIIEPUMEHT B (hHU3HKE.

Croco6b1 m3MepeHnsi (U3NUECKUX BENWYMH (aHAJIOTOBBIE W HU(POBBIC
U3MEpUTEIbHBIC PUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CHCTEMBI).

[TorpemHocT  w3Mepenuit  pu3myeckux  BenwuuH  (aOCOMIOTHAS U
OTHOCHUTEJIbHA).

MopenvupoBanue (HU3NIECKUX SBICHUN M MPOILIECCOB (MaTepuaibHas TOYKA,
a0COIOTHO TBEPOE TEIO0, UACATbHAS KUAKOCTh, UACATbHBIN ra3, TOUYCUHBIN 3apsi).
['mnores3a. @usnuecknii 3aK0H, TPAHULIBI €r0 PUMEHUMOCTH. PU3NYECcKas TEOpHUsl.

Pons u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTHYECKON NEATETbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmuKym.

N3mepeHnne cuibl TOKa U HAPSIKEHUS B LEMH TOCTOSIHHOTO TOKA IMPU MTOMOIIH
AHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKoMCTBO ¢ LU]poBoi nadoparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bu3MUeCcKUX BETWYUH MPU MOMOIIU KOMIbIOTEPHBIX JATUYHUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBKEHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBUIYKCHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTtHast 3a1a4u MEXaHUKHU.

Paauyc-BekTop MaTepuaibHOM TOYKHU, €r0 MPOEKIIMHM HAa OCH CHCTEMBI
KoopauHar. Tpaekropus.

[lepemMelienre, CKOpOCTh (CpefHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOpEHHE MaTepuajbHOW TOYKHM, WX MPOEKIMH Ha OCH CHUCTEMBbI KOOpJWHAT.
Ciio)keHue nepemMeneHnui U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJUHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTU, YCKOPEHUS U MyTH MaTEpUaIbLHON TOUYKU OT BPEMEHU U HX
rpauKu.

CBoOogHOE mManeHue. YCKOpeHHe CBOOOTHOro mnajeHusd. J[BuxkeHue Tena,
OpOIIEHHOT0 TOJ| YIJIOM K TOPHU30HTY. 3aBHCUMOCTh KOOPJHUHAT, CKOPOCTU M
YCKOPEHUS MaTepUAIbHON TOYKH OT BpPEMEHU U UX TpauKH.



KpuBonunennoe pnBwxkeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYXHOCTH. YTJIOBasi M NUHEWHas ckopocTh. [lepmon m wactora oOparieHus.
[enTpocTpemuTenbHoe (HOPMAIbHOE), KacaTelbHOE (TaHTEHIIMAIBLHOE) U TIOJIHOE
YCKOPEHUE MAaTepUAIIbHOU TOUKH.

TexHuueckue YCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIUIOMETD,
JNBUKEHHUE CHAPSAJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE TIEPEAAYH, CKOPOCTHBIE
JTUQTHL.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPHUCTHK
JBUKCHHUS.

CriocoObl uccien0BaHus IBUKEHUN.

Nnnroctpanuus npeaesibHOroO Nepexo/ia U U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenune aBmkeHUs Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEN, TPACKTOPUM, CKOPOCTEN IBUKEHHUS OJHOTO U TOTO JKE TEJIa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

N3ydeHne HEPABHOMEPHOTO ABWKEHHS C LIEIBIO ONPENEIECHNUsS] MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus NMpu NPSMOJIMHEWHOM PaBHOYCKOPEHHOM JBUKECHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHuss  (PEKOMEHJI0OBaHO
UCI0JIb30BaHUE HU(POBOI Ta00OpaTOpPUN).

N3yuenue nBUKEHHUS Tena, OPOIIEHHOr0 TOPU30HTANIBHO. [[poBepka rumnoresbl
O NOPsAMOM IPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXIYy JalbHOCTBIO ITONETa M
Ha4aJIbHOM CKOPOCTHIO TEJIA.

N3yueHne nBWKEHUSA Tella IO OKPYKHOCTH C HOCTOSSHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepro/ia 0OpalieHuss KOHHYeCKOT0 MasTHUKA OT
€ro IapaMmeTpoB.

Tema 2. /lunamuxa.



[IepBeiii 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHnumn
oTHocuTenbHOCTH [anunes. HemHepuuanbHble CUCTEMBI OTCU€Ta (OMpeneseHue,
MIPUMEDHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuil.

Bropoii 3akoH HproTOHA /U151 MatepraibHONU TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PAaBUTALMOHHON W
WHEPTHON MacCBhl.

Cuna 1spKecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MAICHUS OT BBICOTHI HaJY
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckoil MupoThl. JBrkeHne HeOECHBIX Tl
U ux cnyTHUKOB. 3akoHbl Kemepa. IlepBast kocmMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, aBmxkymerocs c
YCKOPEHUEM.

Cuina tpenust. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbXKEHHUS U CUIIA TPEHUS MOKOSI.
Koadduument tpennst. Cuna conpoTUBIEHUS IPU ABUKEHUU Teja B )KUJIKOCTH UITH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJILHOTO IBUKEHMUS.

Hasnenune. 'mapocratnueckoe gasienue. Cuna Apxumena.

TexHU4YeCKre YCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHl: MOAIIUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaOnroienre 1BUKEHUS TEll B MHEPIUMATIbHBIX U HEMHEPIUAIbHBIX CHCTEMaX
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne paByx UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIIMATBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOACHCTBYIOLIEH MPUIOKEHHBIX K TEIIY CHJI C TPOU3BEICHUEM
MacChl TeJla Ha €r0 YCKOPEHHUE B MHEPIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBHS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U MAJACHUM.

[leHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMXKCHUH OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rUIMOTE3bI O HE3aBHUCHUMOCTH BpPEMEHH JBHXKEHHUS Opycka IIo
HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacCCHI.



HccnenoBanne 3aBUCMMOCTH CWII YIIPYIOCTH, BO3HMKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uyepes
NETKui OJIOK.

N3mepenne kodpduimenta TpeHHsl MO BETUYMHE YTIIOBOTO Kod(dduimeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanne nBuxeHust Opycka MO HAKJIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
KO3 PUIIMEHTOM TpEHHS.

N3ydeHne nBUKEHUS rpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. llocTynarenbHoe W BpallaTeIbHOE JIBUKEHUE
TBEPAOTO Teina. MOMEHT Cuibl OTHOCUTENBHO OCH BpamieHus. [linedo cuibl.
CnoxeHune cuil, MPUIOKEHHBIX K TBEpHoMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TENA.

VYcroitunBoe, HeyCTONYMBOE, O€3pa3INuHOe PaBHOBECHE.

TexHu4eckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHl: KPOHLITEHH,
CTPOUTEIIBbHBIN KPaH, pelIETYaThle KOHCTPYKLIMHU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHs.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

HUccnenoBanne ycinoBUil paBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBanne KpOHIITEMHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMAb ONIOPHI.

Tema 4. 3aKkonvl coxpanenusn 6 mexanuke.

NMnynbc maTepuanbHOM TOUYKH, CHCTEMBI MAaTEpUAIbHBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NMnynbe cvitbl 1 N3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umnynbca MaTrepualbHOW TOUYKM. lIpencraBneHne o coxpaHEHHH
MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
IpeCcTaBlIeHuEe pabOThl CUJIBL.

MOIIHOCTh CHJIBL.

Kunertnueckass 3Hepruss MarepuaibHOW TOYKU. TeopemMa 00 W3MEHEHUU
KMHETHUYECKOW SJHEPTUU MAaTEPUAIIbHON TOYKH.



[lorennuanbHple W HENOTEHIMANbHbIE CWbl. [lOoTeHIManbHas >SHEPTUS.
[ToTenmumanbHast dHEprusi yrnpyro neGopMupoBaHHONW Tpyx uHbL. [loTeHIManbHasA
SHEPrus Tejla B OAHOPOJIHOM IPaBUTALlMOHHOM I10JIe. [loTeHInanpHas sHeprus tena
B T'PAaBUTALlMOHHOM II0JIE OJHOPOJHOrO Imapa (BHyTpHM M BHE Iapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThs KOCMUYECKAs! CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CUJT C U3MEHEHUEM MEXaHUYECKOM YPHEPrUuu
CUCTEMBI T€JI. 3aKOH COXPAaHEHUSI MEXaHUUYECKON YHEPTUH.

VYrpyrue v HEyNpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymwn s UACAIBHOM JKUAKOCTH Kak CIIEJICTBUE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON SHEPTUH.

TexHnueckue ycTpoucTBa U TEXHOJOTMYECKHE MPOIECCHI: TBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MTUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

HN3mepenne MOIHOCTH CHUJIBI.

M3MeHeHue 3HepruM Tejla IPU COBEPLIEHUU PaOOTHI.

B3auMmHble mnpeBpanieHUss KUHETUYECKOM W ITOTEHIIMAJIbHOW DJHEPIUM IPHU
JEWCTBUU HA TEJO CUJIbI TAXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue PHEpruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomaol, npaKmuKym.

N3mepenne nMmmyibca Tena o TOpMO3HOMY ITyTH.

N3mepenne cuiibl TAru, CKOPOCTU MOJEIHU AJIEKTPOMOOUIISE U MOITHOCTH CHJIBI
TATH.

CpaBHEHVE H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHEeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJECHCTBHH.

N3Mepenne KNHETUYECKOW YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! OTEHIMAIBHONW YHEPTUU NPYKUHBI ¢ paOOTOM CHIIBI
TPEHHSI.

Onpenenenue pabOThl CWIbl TPEHUS] MPU JBWKEHUHM Tela IO HAaKIOHHOU
IIJIOCKOCTH.

Pazgea 3. MoaekyasipHas pU3HKa ¥ TEPMOAUHAMMKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT Meopull.

OcHOBHbBIE TMOJOXKEHUST MOJEKYJsipHO-KUHeTHUeckoi Teopun (MKT), wux
onbITHOE 0OocHOBaHue. Jnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JABIKCHUS
Y B3aMMOJCHCTBUS YACTUL BellecTBA. MOJEIN CTPOEHHUs Ta30B, KUIAKOCTEH WU
TBEPJIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeieid. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuectBo Bemectsa. [locrosnnas ABoraipo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temnepatyp Lleascus.

Mogenb uaealbHOro ra3a B MOJEKYJISIPHO-KUHETUYECKON TEOPUU: YACTHUIIBI
rasa ABMXKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYIOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneipona. AOcooTHas
temrieparypa (mkaia temneparyp KensBuna). 3akon lanbToHa. M3ompoueccsl B
UJCAIbHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHHE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsi3p  MeXIy JaBIEHUEM U CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJealbHOro raza (OCHOBHOE
ypaBHEHHE MOJIEKYIISIPHO-KMHETHYECKOM TEOPUHU UACAIBHOIO rasa).

CBs13b a0COJIIOTHOW TeMITepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CpPEeAHEH
KMHETUYECKOW SHEPTUEN MOCTYINATENBLHOIO TEMJIOBOIO ABUKEHUS €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: TEPMOMETP,
O6apomeTp, MolydeHue HaHOMATEePUAJIOB.

Hemoncmpayuu.

Mojienu IBUKEHHS YACTUIL] BEILIECTBA.

Monens OpOyHOBCKOTO JIBUKEHUS.

Buneopomnuk ¢ 3anuchbio peanbHOro OpOyHOBCKOI'O JIBUKEHUS.

Huddy3us xxugkocTen.

Mogens onsita llTepHa.

[IpuTskenne MOJIEKYII.

Mojenu KpuCTaININYECKUX PELIETOK.

HaGnronenue u ncciieqoBaHue N30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomuol, npakmuKkym.

HccnenoBanne mporecca YCTaHOBICHHMS TEIUIOBOIO PABHOBECUS IPH
TETIO00OMEHE MEXKy TOpsiYeld U XOIOAHON BOAOH.

N3yuenue wu30TEpMUYECKOrO mpouecca (PEKOMEHJOBAHO HCIOJIb30BaAHUE
uudpoBoi 1abopatopun).

N3ydenne n30xopHOTOo nporuecca.

N3yuenue nzobapHoOro npouecca.

[IpoBepka ypaBHEHHUS] COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ]) cuctema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIMHAMUAYECKOW CHUCTEMBbI. BHEIIHNE U BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJIMHAMUAYECKOW CUCTEMBI KaK CPEHNUE 3HAUYCHUS BEJIMUMH, OIUCHIBAOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CaMONpOM3BOJIbHAS — PEJIAKCaLIMS
TEPMOJIMHAMUAYECKOU CUCTEMBI K TEINIOBOMY PaBHOBECHIO.



Mogenb ueanbHOro ra3a B TEPMOJUHAMHKE — CHUCTEMA YpaBHEHUM:
ypaBHeHUe MenaeneeBa—KiianelipoHa U BBIPAXXEHUE U1 BHYTPEHHEW SHEPTUM.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHUEHTpAlWs YacTHUll, BBICOKHE
TeMIlepatypsl. BeipaxkeHue uisi BHyTpEeHHENH SHEPruy OAHOATOMHOTO MIEATbHOTO
rasa.

KBa3zucratnueckue u HECTaTUYECKUE MPOLIECCHI.

DneMeHTapHas pabota B TepMoAuHamMuke. Boraucienue paboThl o rpaduxy
npolecca Ha pV-nuarpamme.

Tennonepenaya  kak  crmoco0 — M3MEHEHUSI  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOH  CcUCTeMbl  0e3  coBepuieHust paboTel. KonBekius,
TEIJIONPOBOIHOCTD, U3TyYEHHUE.

KomnuectBo Ttemnotel. TemmoéMkocTh Tenma. VYAelbHass U MOJISpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHE Maliepa. YeibHas TEIUIOTa CrOpPaHUs
ToriBa. Pacu€r KomuMyecTBa TEIIOTHI Mpu Termonepenadye. [loHsitue 00
aauabaTHOM Tpoliecce.

[lepBblii 3aKOH TEPMOIUHAMUKHU. BHYyTpeHHss1 3Heprus. KomuecTBO TEIUIOTHI
U paboTa Kak Mephl HM3MEHEHUS BHYTPEHHEW SHEPruu TEePMOAMHAMUYECKOMN
CHUCTEMBI.

BTtopoii 3akoH TepMOIMHAMUKH JJ1S1 PABHOBECHBIX MPOIIECCOB: YePe3 3aJJaHHOE
PABHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOU CUCTEMBI MIPOXOIUT €IUHCTBECHHAS
anuabaTa. AOCOJIIOTHAS TeMIepaTypa.

BTopoii 3ak0H TEpMOIMHAMUKM ISl HEPAaBHOBECHBIX ITPOLECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJOAHOTO Tella K 0ojiee HarpeTomMy 0e3 KOMIIEHC AU
(Knaysuyc). HeobpatmMoCTh TPUPOIHBIX MPOIIECCOB.

[Tpunnune! neictus TermoBbix MamuH. KII/I.

Maxkcumanenoe 3nauenue KIIJI. Hukm Kapno.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUTaTeneil. TemnoBoe
3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKHUE MPOILIECCHI: XOJOAWIbHUK,
KOHMITMOHED, NU3CNIbHBIA W KapOIOPAaTOPHBIA JBUTATENH, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEeMIEpaTyp, YTUIU3ALUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEINIOBOTO HACOCA, YTUIIU3ALHs OMOOPraHUYECKOTO TOTUIMBA ISt
BBIPAOOTKHU «TETUIOBOI» U JIEKTPOIHEPTHH.

Hemoncmpavuu.

N3menenne TemnepaTypsl Ipu aquadaTUYECKOM PACIIUPEHUH.

Bo3znymHoe oruuso.

CpaBHeHUE yAENbHBIX TEIUIOEMKOCTEHN BEUIECTB.

CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanne agunabaTHOTO IIporiecca.



KomrprorepHble MOAEIH TEIIIOBBIX JBUTATENIEH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAaHUS BEILIECTBA.

UccnenoBanue anmabaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBS3U JHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kuneHue. Y qenbHasi TerioTa
napooOpa3oBaHMUsl.

HacellieHHblE W HEHachlIEHHbIE mnapbl. KaudecTBeHHas 3aBUCHMOCTD
MJIOTHOCTH U JIABJICHUS HACBIIIICHHOTO Mapa OT TEMIIEPaTypPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEPAaTyphl KUTICHUS OT JIABJICHUS B
KUJKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tena. AHU30TPOINUs CBOMCTB
KpucTtayyioB. IlnaBrmeHne W Kpucramuzanus. Y JIeldbHas TEIIOTa IUIABJICHUS.
CyO6numarus.

Hedopmanuu TBEpOTO Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmaruii.

TennoBoe pacliMpeHue KUIKOCTEH U TBEPABIX Te, 00bEMHOE M JIMHEHHOE
paciipenyue. AHTapMOHU3M TEIJIOBBIX KOJICOAHUM YaCTHIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEpPrUn B Pa30BbIX MEPEX0JIAX.

YpaBHeHuE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KOA(DPUIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnspusie sBinenus. JlaBnenue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTpPOWCTBA U TEXHOJOTHMYECKHE TMPOILIECCHI:  KUJKHE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpavuu.

TermmoBoe pacmmpeHue.

CBoiicTBa HACBHIILIEHHBIX MTAPOB.

Kunienune. Kunenue npu noHMXK€HHOM JaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnBbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunisipasie siBJI€HUS.

Mojean HeHbIOTOHOBCKOM JKUIKOCTH.



Crioco0ObI u3MepeHus BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IJIaBICHUS KPUCTAININYECKOIO BEIIECTBA.

Bunaer nepopmarmii.

Habmonenne manbix aedopMariuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3yueHune 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenune yaenbHO#M TEMIOoThI I1aBJIEHUS JIbA.

N3yueHne CBOMCTB HACHIILIEHHBIX MTAPOB.

N3mepenne abCOMIOTHON BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
OMEUIEHUU.

N3mepenne kodapuiimeHTa NOBEpXHOCTHOTO HATSHKCHHUS.

N3mepenue moayns FOnra.

UccnenoBanure 3aBUCMMOCTH  Jnedopmanuu  pe3uHOBOro obpasma  oT
IPUJIOKEHHON K HEMY CHUJIBL.

Paznen 4. JiekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noe.

OneKTpu3anms Tel U €€ MNpOSBICHMs. OJNEKTpUUYECKUM 3apsan. JlBa Buza
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAJIEKTPUKA W  MHOJYIPOBOIHUKH.
DJIeMEHTapHbBIN ANEKTPUYECKUH 3apsa. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsA/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kynona.

DJekTpuuecKoe nose. Ero neicTere Ha dJIEKTPUYECKHAE 3apsibl.

Hanpsoxénnocts  anektpuueckoro  moss.  IIpoOGHeiid  3apsana.  Jlunum
HaIPsKEHHOCTH DJIEKTPUUECKOTO MoJst. OTHOPOIHOE DIEKTPUUYECKOE TOJIE.

[ToTeHIHAIBHOCTB BJIEKTPOCTATHYECKOTO IMOJA. Pa3HOCTP NOTEHUMATIOB M
HanpspbkeHue. [loTeHnmanbHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToreHnman anexkTpocTaTHYecKoro noiisd. CBA3b HANPSHKEHHOCTU NOJISI U PA3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOro, TaK U
HEOJAHOPOIHOTO).

[IpyHIMT CyNepro3uuMy INEKTPUIECKUX TTOJIEH.

ITone Todeunoro 3apspma. Ilome paBHOMepHO 3apspkeHHOM cdephl. Ilome
pPaBHOMEPHO 3apsiKEHHOro 1Mo o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HAnpsDKEHHOCTH ATHX IOJIEH U
SKBUIOTEHLIHUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHMKM B JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aps0B.

JIMDJIEKTpUKM B DJIEKTPOCTATUYECKOM  TIOJIE. Jwvsnexrprueckas
IIPOHUIIAEMOCTD BEIIECTBA.

KonpgencaTop. DneKTpo€MKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATopa.



[TapaiutenbHOE coeMHeHnEe KOHAEHCATOPOB. [locnenoBarenbHoe coeIMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

JIBU>KEHME 3apsSKEHHOM YaCTHUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: 3JIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPUOOpOB,
KOHJIeHCcaTophl, reHepaTtop Baun ne ['paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHLIMUII IEUCTBUS JJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX HIaPUKOB.

DIIEKTPUYECKOE TI0JIE IBYX 3aPSIKEHHBIX ITACTHH.

Monens anekTpoctaTudeckoro reueparopa (Baun e ['paada).

[IpoBOIHMKH B 3JIEKTPUYECKOM IIOJIE.

DIIEKTPOCTaTUYECKAs 3alUTa.

YCTpONCTBO U IEUCTBUE KOHAECHCATOPA ITIOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUUIOCKOTO KOHJEHCAaTtopa OT IUIOLIAax
IJIACTHH, PACCTOSHUS MEXIY HUMU U IUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHEPrus EKTPUUYECKOTO MOJISI 3apsHKEHHOTO KOHJIEHCATOPa.

3apsiaKa 1 pa3psziKa KOHJIEHCATOpa 4epe3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomeol, npaKkmukym.

OueHka Cui B3aUMOJICUCTBUS 3apSKEHHBIX TE.

HaOnronenuie nmpeBpalieHus HEprun 3aps>KeHHOT0 KOHJIEHCATOpa B SHEPTHUIO
V3JIyYEHHS] CBETOAUOMA.

N3ydeHnne npoTekaHusi TOKa B LIENHU, COJICPIKAIIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTECHIMAJIOB (HampsiKEHMUS ) npu
MOCJIETIOBATEILHOM COCIMHEHUH KOHJICHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoannwlit 31eKmpuyecKuii mox.

Cuina toka. IlocTOssHHBIN TOK.

VYcioBusL CymIeCTBOBAaHHUS MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOouHMKH
toka. Hanpspxkenue U u D1C E.

3akoH Oma /17151 yyacTka LenH.

DIIEKTPUUECKOE COMPOTUBICHUE. 3aBUCUMOCTh CONMPOTUBIIECHHUS OJTHOPOIHOTO
MPOBOJHUKA OT €ro JUIMHbI W IUIOMIAANA IIONEPEYHOTrO CEYEHHS. Y ACIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBarenpHOE, MAPAILICIBHOE, CMEIIAHHOE COEIWHEHUE MPOBOJIHHUKOB.
Pacuér pa3zBerBnénnbIxX nekTpudeckux mneneil. [Ipasuna Kupxroda.

Pabota snektpuyeckoro Toka. 3akon [[xoyns—Jlenma.



MOIHOCTE 3JIEKTPUYECKOro TOKa. TeruioBas MOIIHOCTb, BbIIEIs€Mas Ha
pe3ucrope.

OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE NUCTOUYHHUKA TOKA. 3aKOH OMa 151 IOJIHOM
(3aMKHYTOM) BJEKTpUYECKON 1enu. MOIIHOCT, HUCTOYHMKAa ToKa. KopoTkoe
3aMBbIKaHUE.

KonnencaTop B e NOCTOSIHHOTO TOKA.

TexHuuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE IMPOLECCH: aMIepMETp,
BOJILTMETP, PEOCTAT, CUETYUK DJICKTPUUECKOW SHEPTUU.

Hemoncmpavyuu.

N3mepeHne cuiibl TOKa U HaNPSHKEHUSL.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKAa OT HAIpPSDKEHUS I PE3UCTOPA,
JaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN MTONIEPEYHOTO CEUYEHHS U MaTepuaa.

NccnenoBanre 3aBUCUMOCTH CUJTBI TOKA OT COMPOTUBIICHUS MPU MTOCTOSTHHOM
HaNpsHKEHUU.

[Ipssimoe n3mepenne DJIC. KopoTkoe 3aMblKaHHE TAIIBBAHUYECKOTO 3JIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

Crnioco0bl coennHeHHsI ICTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIIH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padomuol, npaKkmuxkym.

HccnenoBanne cMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCHMOCTM CWJIBL TOKAa OT HaNpsDKEHUS IS JIaMITbI
HAKaJIMBAaHMUS.

VYBenuuenue npejena u3MepeHust aMnepMmeTpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHyTPEHHETO CONPOTHUBIIEHUS] ICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJ[C raapBaHMYECKOrO 3J€MEHTa OT BPEMEHH
IPU KOPOTKOM 3aMbIKAHHH.

HccenenoBanre pa3HOCTH NOTEHIIMAIOB MEX Y ITOJIFOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIIH.

HccnenoBanre 3aBUCMMOCTH OJIE3HONM MOLIHOCTH MUCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

OnekTpuyeckas NPOBOAMMOCTb  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTb TBEPJBIX METAUIOB. 3aBUCUMOCTbH COIPOTHUBIIEHHUS METAJIOB OT
Temneparypsl. CBEpXITPOBOINMOCTb.

DIIEeKTpUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.



[TosynpoBOIHUKH. CobcTBeHHas 17} IIpUMECHas IPOBOJUMOCTb
noJyrnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOJIUTAX. DIJIEKTPOJUTHYECKAs AUCCOIMALIUS.
OnekTponus. 3akoHsl Dapajes 11 AIEKTPOJIN3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIM M HECAMOCTOSATENbHBIM
paspsia. PaznuuHble TUIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuueckue ycCTpoWCTBA MU MNPAKTUYECKOE IMPUMEHEHHE: ra30paspsiIHbIC
JaMIbl, 3JIEKTPOHHO-TyueBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/L,
TpaH3UCTOp, (HOTOIMOM, CBETOIUO I, TAJIbBAaHUKA, PAGUHUPOBAHNE MEIU, BhITUIABKA
AITIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauyuu.

3aBUCHUMOCTb CONPOTUBIICHHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTE DIIEKTPOJIUTOB.

3akoHsbI anekTposinza Papazes.

HckpoBoli paspsa ¥ IPOBOAUMOCTD BO3/1yXa.

CpaBHEHHE POBOAMMOCTY METAJIJIOB U MTOJTYIPOBOIHUKOB.

OnHOCTOPOHHSASI TPOBOJAUMOCTD THO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HabGmronenue anexrponusa.

N3mepenne 3apsaa 0OTHOBAIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHMBJIEHHS  TEPMOPE3UCTOpA  OT
TEMIEPaTYpBHl.

CHsiTHE BONBT-aMIIEPHON XapaKTEPUCTUKH AUOAA.

Du3NYeCKUH NPAKTUKYM.

CnocoObl u3MepeHus (PU3NYeCKUX BEJIMUYHUH C UCTIOIH30BaHUEM aHATIOTOBBIX U
IU(POBBIX M3MEPUTETBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AGCONIOTHBIE M OTHOCUTENBbHBIE MOTPEITHOCTH U3MEPEHUN (HPU3MUECKUX BEITUUHH.
OueHka rpaHul] HOrpeIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHUW, HCCICAOBAHUW  3aBUCHMOCTEU
(¢u3nYecCKuX BENWYUH, MPOBEpPKA MNPEATIOKEHHBIX THUMOTe3 (BHIOOp M3 pabdor,
OMMUCAaHHBIX B  TEMAaTMYECKUX  pazlieJax «YUCHHYECKUU  HAKCIEPUMEHT,
nabopaTopHbie pabOTHI, TPAKTUKYM» ).

MexknpeaMeTHbIe CBS3H.

Nzyuenue kypca ¢pusuku yriay0néaHoro ypoBHs B 10 kiacce ocyuiecTBisercs
C YY4€TOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH,
OMONOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Mescnpeomemmnoie nonamus, C6A3AHHbIE C USYUEHUEM MEM 0006 HAYUHO20
no3nanuA: SIBICHUE, HAY4YHBIH (akT, rumote3a, (pusmueckas BeIWYMHA, 3aKOH,



Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIe]b, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUI, U3MEepUTEIbHbIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxka: penieHrue cucTeMbl ypaBHeHu#. JlunelHas ¢yHKusA,
napabosna, runep6osia, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexToph! 1 MX POEKIMU HAa OCU KOOPJIUHAT, CJI0KEHHE BEKTOPOB.

Buonozua: vexanndeckoe ABM)KEHUE B *KUBOM mpupoae, nuddysus, ocmoc,
TEMJI000MEH >KHMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpesbl,
yTUIU3alusl OHMOOPraHUYeCKOro TOIUIMBAa JJIsi  BBIPAOOTKH  «TEIUJIOBOI» U
AJIIEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHHUE U KAlWJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANIEKTPUUECKUE SIBJICHUS B )KUBOM MpUpoIe.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, MOJydeHHEe HAaHOMAaTepUasoB, TEIUIOBBIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U ra3oB, KUJKUE KPUCTAILIBI, SJEKTPUUYECKUE CBOMCTBA
METAJIOB,  JJEKTPOJIUTHYECKAas  AWCCOIMAIlNs, TallbBaHWKA, DJIEKTPOHHAs
MHUKPOCKOTIHS.

TI'eozpaghusa: BnaxHOCTh BO3IyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABMKEHUN C HCIOIH30BAaHUEM MEXaHH3MOB,
yu4€T CyXOTO W JKHIKOTO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKIIUU
(KpOHIITEHH, pemérdyaTbie KOHCTPYKITUHM), WCIOJIb30BAaHUE 3aKOHOB COXPAaHCHHSI
MEXaHUKA B TEXHUKE (THPOCKOI, BOJOMET W APYTHE), ABUTATEIh BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJAWIBHHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MaTEpHAIOB, B TOM 4YHCJIE HAHOMATEPHAIIOB, H
HAaHOTEXHOJOTHH, 3JEKTPOCTATHUYECKas 3allUTa, 3a3€MJICHHE SJIEKTPONpHOOpOB,
ra30pa3psAHBIC JTAMIIBI, TTOJTYIIPOBOJHIUKOBEIE IPHOOPHI, TaTbBAHHKA.

11 KJIACC

Paznen 4. JiekTpoauHaMuKa.

Tema 4. Macnummnoe noJe.

B3anmonelicTBue MOCTOSHHBIX MAarHUTOB W NIPOBOJHHUKOB C  TOKOM.
MarautHoe mone. Bekrtop MarmuTHOM wuWHAaykumu. [IpuHuun cyneprno3uuuu
MAarHUTHBIX MOJIEN. JINHUM MarHUTHOW UHIYKLIHU.

MarsuTHO€ 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KAaTYUIKA U
KpyroBoro ButTka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBICHUE U MOAYJb. [BHKEHHE 3apsIAKEHHON YACTULIBI
B OJIHOPOJHOM MarHuTHOM noiie. Pabota cuitel Jlopenia.

MaruuTtHOe nosne B Bemectse. DeppoMarHeTUKy, rnapa- U JUaMarHeTUKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHYCCKUC IIPOOCCChI: IMPUMCHCHHC

MTOCTOSIHHBIX MarHHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOABUTATENDL SIKOOH, YCKOPUTEIIH dJIEMEHTaPHBIX YaCTHII.
Hemoncmpavuu.

Kaprina  nuHMI  WMHOYKOMM ~ MarHATHOTO  MOJS  TOJOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna nHMI MarHUTHOM MHAYKIMU TOJISI JJIMHHOTO NPSIMOTO MTPOBOJHUKA
Y 3AMKHYTOTO KOJIBLIEBOTO MTPOBOJHUKA, KATYIIKU C TOKOM.

B3anmoselicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBrue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

HaOmronenre nBuxeHust myyka 3JIeKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI JEUCTBUSA BJIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccnenoBanne MarHUTHOTO TIOJISI IOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue A€MCTBUS MOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM.

N3mepenue cuibl Amrepa.

N3yuenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OrnpenenieHne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBrieHnEe BIIEKTPOMArHUTHOM WHAYKIUU. [IOTOK BEKTOpa MarHUTHOMN
uHaykund. OJIC unaykuuu. 3aKoH DSJIEKTPOMAarHUTHOM uHAyKunu Papanes.
Buxpesoe anektpuueckoe nose. Toku Pyko.

OJIC mHAyKUMH B TPOBOJHUKE, JIBUKYIIEMCS B OJHOPOJHOM MAarHMTHOM
oJie.

[IpaBuiio Jlenna.

NupyktuBHOCTh. Karylika WHAYKTUBHOCTM B LENM MOCTOSHHOTO TOKA.
SABnenune camounaykuuu. 3/JC caMOUHIyKIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKA C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHHu4eCcKrue yCTpOWCTBA M TEXHOJOTHMYECKUE MIPOLECCHI: MHAYKLIHMOHHAS
II€4Yb, COJICHOU/I, 3alUTa OT AJIEKTPU3ALNU TEJI IIPU ABUKECHUHA B MATHUTHOM I10JIE
3emuu.

Hemoncmpavuu.

HaOmronenne siBeHUs 3JIeKTPOMAarHUTHOW HHIYKITHH.

UccnenoBanue 3aBucumoct IDJJC HHAYKUUMU OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tamenne MarauTa B aJJIOMHHUEBOM (MEIHON) TpyOe.

SIBneHne CaMOMHIYKIHH.

UccnenoBanne 3aBucumoctd DJ]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomul, npaKmuKym.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Ornpenenenue MHIYKIMY BUXPEBOTO MATHUTHOTO TIOJISL.

HccnenoBanue siBIEHUS] CAMOMHIYKIIHH.

COopka MoJ1eu 3JIEKTPOMAarHuTHOTO reHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarennHas cuctema. CBoOOIHEIE KOJICOAHUS.

I'apmonunyeckue konebanus. Kunemarnueckoe ¥ JUHAMHYECKOE OIHMCAHUE.
DHepreTuueckoe OnmucaHue (3aKOH COXpaHEHUs MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMHUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUSI.

Amvmuryna u ¢asza xonebanui. CBsi3b aMIUTUTYAbl KOJEOAHWNM HCXOIHOM
BEJIMYUHBI C aMILTUTyAaMU KoJie0aHul €€ CKOPOCTU U YCKOPEHUSI.

Ilepuon u uactora koneOanuid. Ilepuon ManabiX CBOOOIHBIX KoJieOaHUIMA
MaTeMaTH4YeCKOro MasiTHuka. llepuon cBOOOJHBIX KOJIEOAHMM MPYKUHHOTO
MasTHHKA.

[TonsiTHe 0 3aryxaromux KoneOaHusx. BeiHykKaeHHbIe KoneOanus. Pe3oHaHc.
Pe3zonancnas kpuBas. BinmsHue 3aryxaHMs Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuueckue ycTpoucTBa U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
Kauyesu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0ebaTeTLHOTO ABIKCHHUS.

Habmronenne He3aBUCUMOCTH MEPUOJIa MalbIX KoeOaHUil rpy3a Ha HUTU OT
aAMILTATY/IbI.

HccnenoBanne 3aTyxammux KojJeOaHui U 3aBUCUMOCTH MEPHOJia CBOOOIHBIX
KOJIe0aHU OT COMPOTUBIICHHUS.

UccnenoBanne konebaHui Tpy3a Ha MACCHUBHOM TPYXHHE C IENbIO
dbopMupoBaHUs MIPEACTABICHUA 00 HI€aTbHON MOJIEIHN MPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHHS YHEPTUU NIPH KOJIEOaHUSAX Tpy3a Ha MPYKUHE.

HccnenoBanre BHIHYKICHHBIX KOJIEOAHUN.

Habmonenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmuKym.



N3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HHUTSAHOTO U MPYXKHUHHOI'O
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBU)KEHUS TeJla B X0JI€ KoJIeOaHUH Ha YIIPYroM IO/IBECE.

N3yuyenue ABMKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXalOUIMX KOJIeOaHU.

HccnenoBaHue BBIHYKICHHBIX KOJEOAHUH.

Tema 2. dnekmpomazcHummnbsle KoaeOAHUA.

Konebatenbubiii KoHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
uaeaJbHOM KojiebareabHOM KoHType. Popmyina Tomcona. CBsA3b aMIUIUTY/IbI
3apsija KOHAEHCATOpa ¢ aMIUIUTYA0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs YIHEPTUHU B UCATbHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyxaroiiue AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemenHpIii TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEICTBYIOIEe 3HAUEHHE CHUJIbI TOKA W HANpPsKEHUS NpU Pa3IUYHOM (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunHyconanbHbld MEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTHBHOCTH B LIENIHM CUHYCOHUJAIBHOTO NEPEMEHHOrO TOKAa. PEe30HaHC TOKOB.
Pe3onaHnc HanpsKEHUN.

Wneanbubiii  Tpancopmatop. IlpomsBoacTBo, mnepegaya M noTpediaeHue
ANEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TIPU TPOU3BOJACTBE IIEKTpo3Hepruu. KynbTypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUM B TOBCEIHEBHOM KU3HH.

TexHnYecKue yCTpOWCTBA M TEXHOJIOTHYECKUE IPOLECCHI: JJIEKTPUUECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOT0 TOKA, JIMHUU dJIEKTponepeaay.

Jlemoncmpayuu.

CB00OOIHBIE HIIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTH 4aCTOTHI CBOOOJHBIX KOJICOAHUN OT HHIYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuwinorpaMmbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUM.

I'eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOAHMI.

Mogens 3JIEKTPOMarHuTHOTO T€HEPATOpA.

By eHHbIE CHHYCOUTATbHBIE KOJIEOaHUsL.

Pesncrop, KaTymka MHAYKTMBHOCTH M KOHAECHCATOP B LIENU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1mocCnenoBaTeNbHOM COCAVUHEHHUH PE3UCTOPA, KATYLIKH
VUHAYKTUBHOCTH M KOHJIEHCATOPA.

Y eTpoiicTBO M IPHUHIIUI IeUCTBHS TpaHc(opmaTopa.



Mopaenp TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanre NEpEMEHHOTO TOKAa 4Yepe3 IOCIIEIOBATENIbHO COEIMHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habmroienue 31eKTpoOMarHuiTHOTO Pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMACHUMHbBLE 60JIHbL.

MexaHuueckue BOJIHBI, YCJIOBHUS MX pacrnpocTpaHeHus. llomepeuHsle u
OpoAoJibHbIE BOJIHBL. [leproj, CKOpPOCTh pacHpoCTpaHEHHs W JUIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHUX BOJH: OTpaK€HHE, MpEIOMIIEHHE, MHTepPEpEeHLUs U
mudpakius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBo€ 3arpsi3HEHHUE OKPYKarOIIe Cpeibl.

DNEeKTPOMArHUTHbBIE BOJHBI. Y CJIOBUS M3JYyUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaX€HUE,  MPEIOMIICHUE,
noJispu3anus, uHTepdepeHuns u qudpakims.

[Ikaya 371€eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpONCTBA M NPAKTUUECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, pajap, paauolnpuéMHUK, TEIEBU30p, aHTEHHA, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl AMArHOCTUKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OO6pazoBanue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habmonenue otpakeHus: ¥ MpeaoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Hab6mronenne naTepdepeniinu u qudpakiini MEXaHUIECKUX BOJTH.

AKyCTUYECKHN PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro IPUMEHEHUE.

Habmionenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccenenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJsisspusanys, nudpakius, nHTepdepeHIms.

Oo6napyxeHue nHGPaKPacHOTO U YIbTPAPHOIETOBOTO U3TyUCHU.

Yuenuueckuii s3xcnepumenm, nabopamopnvie padomot, nPAKMUKyMm.



N3yuyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeEliHOE pacHpOCTpaHEHHUE CBETA B OJHOPOJHOW cpene. JIyu csera.
ToYeyHbIl HICTOYHUK CBETA.

Otpaxkenne cBera. 3aKoHbI OTpakeHus cBera. [locTpoeHue m300pakeHun B
iockoM 3epkane. Cheprudeckue 3epkana.

[Ipenominenue cBera. 3aKOHBI MpeTOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCUTENbHBIN NTOKa3aTenb npesioMyeHus. [TocTOSIHCTBO 4acTOThI
CBETA U COOTHOUIEHUE JJIUH BOJIH MPU NIEPEX0/IE MOHOXPOMATHUYECKOTO CBETA YEPE3
TpaHUIly pa3zeiia IByX ONTHYECKHUX CPEL.

Xona nyueir B mpusMe. ucnepcusi cBera. CloxkHBIM cocTaB 0ejIoro cperta.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIi yroy MOJIHOTO BHYTPEHHETO
OTpaKEHHUS.

Cobuparomire 1 pacceuBaroiue JUH3bl. ToHKas TnH3a. POKYCHOE pacCTOsTHUE
U ONTHYECKAas CUJIa TOHKOW JIMH3bl. 3aBUCUMOCTh (POKYCHOTO PACCTOSTHUS TOHKOM
chepuyeckoil JUH3BI OT €€ TEeOMETPMM UM OTHOCHUTEIBHOIO IOKa3aTens
IIPEJIOMJIICHHS.

dopmyiia TOHKOU JIMH3BL. Y BEJIUYEHUE, 1aBAEMOE JIUH30M.

Xox nyda, MPOLIEANIETrO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontuuecko ocu. lloctpoenne wu300pakeHUH TOYKM M OTpe3Ka MpsSMOM B
coOMparolMX U paCCEUBAIOIINX JUH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKOW ONITUKH.

BonnoBass ontuka. UWurepdepenmus cBera. KorepeHTHbIE HMCTOYHHKHU.
YcnoBuss HaOmONEHWS MAaKCMMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHHKOB. [IpuMepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. JudpakuuonHas peméTka. YCIOBHE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TUGPAKIIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHn4eckue yCTpOWCTBA M TEXHOJOTMYECKUE ITPOLECCHI: OYKH, JIYIa,
nepuckomn, (oroamnmapar, MHUKPOCKOTN, MPOEKIIMOHHBIN ammapar, MpPOCBETICHHUE
OTTHUKH, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpavuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npenomieHus CBETa.

Hab6mronenne moaHoro BHyTpEHHETo OTpakeHusl. Mojienb CBETOBO/IA.

HUccnenoBanne Xxoaa CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPaJUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBONCTB M300payKEHUH B JTMH3aX.

Mogenu MUKpOCKOIIa, TeJecKomna.

Habmronenne natepdepeHnnu crera.

HaOaroneHne nBeToB TOHKUX TUIEHOK.

Habmonenne nudpakiuu ceera.

N3yuenne nudpakiimOHHON peEéTKY.

Ha6monenne nudpakiimuoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu ceera.

HabGmrogenue nonsipu3anuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHUS] MEXaHUYECKUX HATIPSAKEHUM.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomaol, npaKmuKym.

M3mepenue nmokasaresns NpeaoMIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHMSI OT BewlecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenune (HoKyCHOTO pacCTOSHUS paCCEUBAOIINX JIUH3.

[Tonyyenue n300paxeHus B CUCTEME U3 IUTIOCKOTO 3epKaJia U JIUH3BI.

[Tonyuyenue n300paxxeHust B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBanue T€I€CKOMUYECKAX CUCTEM.

Hab6mronenune nudpakuuu, nHTEpPEpEeHINH U MOISTPU3ALNN CBETA.

N3yuenue nonsipuzanuu cBETa, OTPAXKEHHOTO OT MOBEPXHOCTHU JUAJICKTPHUKA.

N3yuenue nuaTepPEpEeHIINH JTa3€pPHOTO U3IIYYECHHS Ha IBYX LIEX.

HabGmronenue nucnepcum.

Habmronenue u nccienoBanue TuppakiimOHHOTO CIEKTPA.

N3mepenne 1imHbl CBETOBOW BOJIHBI.

[Tomydyenue criekTpa M3ITYYEHUS] CBETOAMOMA TIPHU TOMOITH AUGPAKITMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI cIelIUAJIbHOI TEOPHMH OTHOCUTEJILHOCTH.

I'pasuIBl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynaTel crienuansHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. lIpeoOpa3zoBanusi  JlopeHiia.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHU U COKPALICHUE JJINHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. JHEPrus
ITOKOSI.



TexHuyeckue yCTpONCTBA U TEXHOJOTUYECKHE MPOLECCHI: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTENH 3apPSKEHHBIX YaCTHLL.

YyeHn4yeckuit SKCIIEPUMEHT, JIa0OpaTOPHBIEC PAOOTHI, TPAKTUKYM.

Onpenenenne WMNyJIbCa W DHEPIHM  PEISTUBUCTCKUX dactuil  (TI0
doTorpadusm TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3znen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60ano60it oyaausm.

PaBHOBecHOE TerioBoe M3IydeHHE (U3IydeHUE aOCONIOTHO YEPHOTO Tena).
3akoH cMenlenns Buna. I'nnoresa [lnanka o kBaHTax.

®oToHBI. DHEPrUsi U UMIYILC (HOTOHA.

dororpdext. OnbiTel A. I'. Cronerosa. 3akonsl hoTodddexra. YpaBHeHUE
OiHireitHa 11t potodrddexra. «KpacHas rpanuiay gororddexra.

JlaBnenue cBeta (B YacTHOCTH, [aBJIEHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O W a0COJIOTHO OTpakarollyro mnoBepxHocTh). Ombitel II. H.
JleOenena.

BousinoBsle cBoricTBa yactul. BoisHsl ne bponnsd. [{nuHa BoaHbl ae bpoinsa u
pa3Mepbl 00JacTH JIOKaIM3allMu JABWXKYyIeWcs d4actuubl. KopmyckymisipHo-
BOJIHOBOM Ayanu3M. [ludpakuus 3J€KTPOHOB Ha KPUCTAJIIIAX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEAEIEHHOCTEM
I'eitizendepra.

TexHUYecKue yYCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETD,
(doTornemMeHT, (OTOJATUMK, TYHHEIbHBIA MHKPOCKON, COJHEYHas OaTapes,
CBETOAMO/I.

Jlemoncmpauuu.

®oto3(hPeKT Ha YCTAHOBKE C IMHKOBOM IMJIACTUHOM.

HccnenoBanne 3akoHOB BHEIIHETO (poTo3dexTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTUBJICHUS  MOJYINPOBOJAHHKOB  OT
OCBEILIEHHOCTH.

Ceeroaunop.

Conneunas Oatapes.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomot, nPAKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosiaaoM [Imanka Ha ocHOBe HcciienoBanus HoTodddexTa.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJIMO]] OT HANPSIKEHUS.

Tema 2. Duzuxka amoma.

OneITel MO HCCIEIOBAHUIO CTpoeHUsi aroMa. I[lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatst bopa. M3my4yenue u nornomieHne GOTOHOB MPU MEPEXOE aTOMA C
OJIHOTO YPOBHS 3HEPTUHU HA JIPYTOM.



Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUH aTOMA BOJAOPOJA.

CnoHTaHHOE M BBIHYX/ICHHOE U3JIydyeHue cBeTa. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLECCHI: CIEKTPaJIbHbBIN

aHanu3 (CIEKTPOCKOII), Ja3ep, KBAHTOBbIN KOMITbIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopra.

HabGmronenne nuHe4aThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUUKA MOHU3UPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyYCHHUS.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

HabGmronenue nuaeityaToro cnekrpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA U U3MEPEHHUE
noctosiHHOM Puibepra.

Tema 3. @u3zuxa amomnozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxknonnass moxens snpa I'eiizenOepra—lBanenko. 3apsa sjapa. MaccoBoe
yucio saapa. M3otonsl.

PanuoaktuBHOCTh. Albda-pacnaj. DJIEKTPOHHBIA M IMO3UTPOHHBIA Oera-
pacnan. ['amma-usnydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHM3HUPYIOUIETO HU3Jy4YeHHUs. BlMsHUE PaguOaKTUBHOCTH HA >KUBBIC
opranusmbl. EcrecTBeHHbIN QOoH n3nydueHus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifpe. A nepHblie cuibl. JlepekxT maccel sapa.

SAnepubie peakuuu. [enenue u cuntes saep. AnepHsie peaktopsl. [Ipodiemsl
YIOPABISEMOIO0 TEPMOSACPHOTO CHUHTE3a. OKOJOTMYECKHE aCIIEKThl pPAa3BUTHUSA
SAIEPHON SHEPIETUKH.

MeTonabl perucTpauy U UCCIAEIOBAHUS SIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJCUCTBUS. bapuoHbBI, ME30HBI W JICITOHBI.
IIpencraBnenne o CtannaptHon mozaenu. KBapk-TitooHHas MOJENb aApOHOB.

®uzuka 3a npenenamu CranmaptHod moxaenu. TéMHas Marepus U TEMHas
SHEprusl.

EnunacTBO (przmyeckoit KapTUHBI MUPA.

TexHn4eckue yCTporucTBa U TEXHOJIOTUYECKHE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, TEpMOSIZICPHBIN peakTop, aToMHast 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

UccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (oTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

W3ydyeHune nmoriomnieHus: 6eTa-4yacTull aTFOMAHUEM.

Pa3znea 8. JjeMeHTHI aCTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BuTUs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (DHU3UKH JUIsI OOBSICHEHUS TPHUPOIBI
KOCMUYECKUX OOBEKTOB.

Meronbl  aCTpOHOMHYECKHX HcciieqoBaHUU. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJMOTEIECKOIBI, BHEATMOC(hEpHAst ACTPOHOMHSI.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BHIUMOE
JBUKEHHE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTb. McTounuk sHeprun CoJiHLIA U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTepUCTUKU. /lnarpaMmMa «CreKTpaibHbIN Kilacc —
CBETHUMOCTb». 3BE3NbI TJIABHOM IMOCIEIOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3] TJIABHOW IOCIIEIOBATEIIBHOCTH. BHYTpEeHHEe CTpOeHHUE
3BE311. COBpEMEHHBIE IMPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoyHIa U
3BE3/. DTallbl )KU3HHU 3BE3]I.

Mueunsiii [Tyte — nHama ['anaktuka. [lonoxkenune m aBukenue CoJsiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. YEpHbIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmmpenne Beenennoii. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus bonbioro B3pbeiBa. PeIMKTOBOE U3IIyYEHHUE.

Macmtabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOiaemMbl aCTPOHOMUHU.

Yuenuuecxkue naonrooenus.

HaOnronenus 3BE3nHOTO0 HEOA HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JJIs ONpeneseHus MOJ0XKEHNsI HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Hsi CeBEpHOrO MOJyIIApHUs U SIPKUE
3BE3/BI.

Habmionenuss B Tenmeckon JlyHbl, TutaHeTr, TyMaHHOCTEH U 3BE3AHBIX
CKOIUICHHM.

Du3HYeCKUH NPAKTUKYM.

Crioco0b1 n3MepeHust (U3NYECKUX BETUUHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX W3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOGCOITIOTHBIE 1 OTHOCUTEIIBHBIC TTOTPEITHOCTH U3MEPEHNN (DU3UYECKUX BEITUYHUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
(dbu3nUecKNX BEJMYMH, MPOBEpPKa MPEITIOKEHHBIX TUNoTe3 (BbIOOp U3 pabor,
ONMCAHHBIX B  TEMATHUYECKUX  pasleiiax «YUYEHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O6o0maroiiee NOBTOPEHNE.



O0o061eHne U cucTeMaTu3alus cofepx aHus pa3ienoB Kypca «MexaHukay,
«MonekynsipHas GpU3HKa U TEPMOTUHAMUKAY, « DIEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD», «OCHOBBI CIEIMAJIBLHOM TEOPUM OTHOCHUTENIbHOCTH», «KBaHTOBas
buznkay, « IMeMEHTHl ACTPOHOMUHU U ACTPOPUBUKNY.

Ponb ¢usuku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COILIMAJIbHON U 9TUYECKOM cdepax AesITeIbHOCTH YeTIOBEKA, POJIb U MECTO (PU3UKH U
aACTPOHOMHMHM B COBPEMEHHON Hay4YHOW KapTHHE MHUpa, 3HAUEHUE OIMHUCATEIbHOW,
CHUCTEMATH3UPYIONIECH, OOBSICHUTEIbHOW W  TMPOTHOCTHYECKON  (QyHKIMI
busnueckoii Teopuu, poiib HU3NUECKON TEOpUr B (POPMUPOBAHUH TIPEACTABICHUM
0 (pu3MUYeCKOW KapTUHE MHPA, MECTO (PU3MUYECKON KApTUHBI MUpPA B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUNA O TPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca puzuku yriayonéHHoro ypoBHs B 11 kiacce ocyuiecTBiasieTcs
C Y4YETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€M C KypcamMu MaTEMaTHKH,
OMOJIOTHH, XUMHUH, TeoTpadUuu U TEXHOJIOTUH.

Mesicnpeomemnoie ROHAMUA, CEA3AHHBIE C U3YUECHUEM MEM 0008 HAYYHO20
NnO3HaHuA: SIBICHHWE, Hay4yHbId (DaKT, runoresa, (pU3MUecKas BEIUYMHA, 3aKOH,
TEeOopus, HaONIOJEHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUdpOBas 1adopaTopus.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHUW. TpUroHOMETpUYecKue
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO. BEKTOpPBI M MX MPOEKIHMH Ha OCU KOOPJIMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanble 37MeMeHTapHBIX GyHKUUN. [lpu3Haku 1omoOMs TPEyroJbHUKOB,
ompeiesieHHEe TUIOMAIU TIIOCKUX (GUryp u o0béma Tel.

buonocua: >nekTpuyeckue SBIEHUS B KUBOW MNpUpoJe, KoyeOaTelabHbIE
JIBWKEHUST B JKMBOW MPUPOJE, HKOJIOTMYECKUE PHUCKH TMpPU TMPOU3BOICTBE
ANEKTPOIHEPTUH,  JJIEKTPOMAarHUTHOE  3arpsi3HEHUE  OKPYKAIOIIEH  cpensl,
yJIbTPa3ByKOBasi JIMarHOCTHKAa B MEIULMHE, OINTUYECKHE SBJIECHUS B >KHUBOU
IpUpOE.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPIBIX
TEJI, MEXaHU3MbI 00PAa30BaHUS KPUCTAIITNYECKON PEIIETKH, CTIEKTPATbHBIN aHAU3.

I'eocpagpua: ™arHuTHBIE TIONIOCA 3€MJIM, 3QJI€KH MAarHUTHBIX PYI,
doTochEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AIIEKTpoBUTATENb SIKOOM, reHepaTtop MEepEeMEHHOro TOKa, MHAYKIMOHHAs Iedb,
JMHUM 3JIEKTPONEpead, IEKTPOABUraTeNb, pajap, paIuonpUEMHUK, TEIEBU30pP,
anTeHHa, TteiepoHn, CBY-meub, yapTpa3ByKoBass JHArHOCTHUKAa B TEXHUKE,
IPOEKLUMOHHBIN anmapaT, BOJIOKOHHAs! ONTHKA, COTHEYHasi OaTapes, CHyTHUKOBbIE
NPUEMHUKH, SAEPHAS SHEPreTUKA U DKOJIOTMYECKUE aCIIEKThI €€ Pa3BUTHS.



INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JIN4YHOCTHBIE pe3yabTaThl OCBOEHHA Y4eOHoro mnpeamera «Dusnkar
JOJKHBI OTPaXkaTh TOTOBHOCTh U CITOCOOHOCTH 00YYaIOIINUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUEHTALINM, TO3WTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOT0o OOIIecTBa, paclIUpeHHe >KU3HEHHOIO
ONBITA U OMNbBITA ACATEIBHOCTH B IPOLIECCE PEATN3ALNUNA OCHOBHBIX HAIPABICHUN
BOCITUTATEJILHOU IEATEIIBHOCTH, B TOM YHCJIE B YACTH:

rPaKIAHCKOr0 BOCIIMTAHMA:
e chOpMUPOBAHHOCTb I'PAKIAHCKOHN MO3UIIMHN 00YYaOIIErocs Kak aKTHBHOT'O
Y OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;
® [IPUHATHE TPAAMIMOHHBIX OOLIECYEIIOBEYECKUX T'yMAHHUCTHUYECKUX M
JEMOKPATUYECKUX [IEHHOCTEN;
® TOTOBHOCTb BECTH COBMECTHYIO JIEATENIBHOCTh B MHTEPECAX IPAKAAHCKOTO
oOuiecTBa, Yy4yacTBOBaTh B CaMOYIpaBJIE€HMH B  00pa3oBaTEIbHON
OpraHM3alNH;
® YMEHHE B3aWMOJCHCTBOBATh C  COLUHMAIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHHM C UX QYHKUUAMH U Ha3HAUCHUEM;
® TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM AEATEILHOCTH.
NATPUOTHYECKOI0 BOCIIMTAHUSA:
e chopMHUPOBAHHOCTh POCCUHCKOU IPaXJ1IaHCKOH UJICHTUYHOCTH,
IaTPUOTU3MA;
® [[CHHOCTHOE OTHOIICHUE K IOCYJApPCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEIACHMUS;
® CHOCOOHOCTH OLIEHMBATh CUTYalLMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B ACATEIBHOCTH YUEHOTO;

® OCO3HaHHWE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIETO.

3CTETHYECKOI0 BOCIIMTAHMSA:

® DOCTETHMYECKOE OTHOLIEHHE K MHpPY, BKIIOYAsA OCTETHKY HAy4HOIO

TBOpPYECTBA, MPUCYIIETO (PUZNUECKOMN HayKe.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEeC K pa3nuyHbIM chepam npoecCHOHATBHON AESITENbHOCTH, B TOM
YHCIie CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oynmymied mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE YKU3HEHHBIE
TJIaHBI,

TOTOBHOCTbH M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHHIO B 00IACTH
($u3MKN Ha TPOTSHKEHUH BCEH KU3HU.

IKOJOIrH4€CKOro BOCMMTaHus:

c(OpPMUPOBAHHOCTh KOJOTUYECKONW KYIbTYpbI, OCO3HAHUE TJI00ATHHOTO
XapakTepa S3KOJOTMYECKHUX POoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUU B OKPYXAIOLIECH Cpele Ha
OCHOBE 3HAHUS LEJIEH YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA,

pacIIMpEHnEe OIbITAa AEATEIbHOCTH DKOJOTWYECKOW HAIpaBJIECHHOCTHU Ha
OCHOBE UMEIOIINXCS 3HAHUM 1O (PU3HUKE.

HEHHOCTU HAYYHOT'O IMTO3HAHUHA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH,

OCO3HAHME IIEHHOCTUM HAy4YHOM JEATEIBHOCTH, TOTOBHOCTH B IIPOLIECCE
U3ydeHHs] (U3UKUA OCYUIECTBIISATh MPOCKTHYID M HCCIEI0BATEIbCKYIO
NEeATENIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEpPCAJbHbIE YUeOHbIE 1eCTBUSA
Ba3oBble Jjoruueckue 1eiicTBUA:

CaMOCTOATENTHLHO  (POpMynTUpOBaTP U  AKTyaJIU3UPOBATH  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENSITh TIeNIN JIEATEILHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX
JOCTHKEHUS;

BBISIBIIAITh  3aKOHOMEPHOCTH ¥ TPOTHUBOPEUHS] B PacCMaTPUBACMBIX
(u3HUECKUX SIBICHUSX;

pa3palaTbiBaTh IJIAH PEIICHUSI MPOOIEMBI ¢ YUETOM aHATU3a UMEIOITUXCS
MaTepHATBHBIX M HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJISAM, OIICHUBATH PUCKHU MTOCIICICTBUN JIEATEILHOCTH,
KOOPJIMHUPOBATh M BBIOJHATH PabOTy B YCIOBHSX pPEalbHOTO,
BUPTYaJbHOTO ¥ KOMOMHHUPOBAHHOT'O B3aUMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PELICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble uccenoBaTeJbCKHE T1eHCTBUA .



BJIa/IETh HAYYHOW TEPMUHOJIOTHUEH, KIIOUEBBIMH MOHATUSMU U METOJAMU
(du3nyecKoil HayKu;

BJIQJIeTh  HaBBIKAMU  y4eOHO-MCCIEIOBATEIbCKOM M MPOEKTHOM
JEATENHbHOCTH B 00macTv (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITETFHOMY TIOMCKY METOJOB pEIIeHUs 3a1a4  (PU3HUecKoro
coJiep>KaHusl, MPUMEHEHHUIO PA3INYHBIX METOJ0B IO3HAHMS;

BJIQJIETh BUAAMH JACATEIBHOCTH TO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNHU, TPEOOPa30BaHNIO U IPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX
CUTyalllsiX, B TOM YHCJI€ TPU CO3AAHUU YYEOHBIX MPOEKTOB B 00JIACTH
bu3uku;

BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3W M aKTyaJlH3UpOBaTh 3ajauy,
BBIIBUTaTh THUMOTE3y €€ pelIeHus, HaxOJUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHMI, 3a/laBaTh MapaMmeTpbl U KPUTEPUU
peIleHus;

aHAJIM3WPOBATh TMOJYYCHHBIE B XOJAE pEIICHUS 3aJaydl Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
AESITENFHOCTH, B TOM YHCIIE TIPU U3YYCHUN (DU3HUKY;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIH OIIBIT,
yMETh TMEPEHOCUTh 3HaHMA 1O (U3MKe B MPAKTHYECKYIO OOJIACTh
KHU3HEIEATeIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BbIJIBUTaTh HOBbIE UJIEH, IPEAJIaraTh OPUTrHHAIbHBIE TTOJXOAbI U PEIICHHUS;
CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pa6Gora c nnopmanmeii:

BJIAJ€Th HABBIKAMMU MOTYYEHUsI THPOPMALIMK (PU3NYECKOTO COAEPIKAHUS U3
MCTOYHHUKOB PpAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMI0 M HWHTEpIpeTannio WHPOPMAIUU Pa3IMIHBIX
BUJIOB U (hOpM IpEICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALIUH;

UCIIOJIb30BaTh CpeACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAILIMOHHBIX
TEXHOJOTUA B  PELIEHUH KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3allMOHHBIX 33Jla4 C COONIOJEHUEM TPEOOBAHUI SPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEPEKEeHUs, NPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMALIMOHHON O€3011aCHOCTH;

co3JaBaTh TEKCTbl (PM3MUECKOTO COAEPKaHHS B PA3NMYHBIX (opMaTax c
y4€TOM Ha3HaueHUs HMHQPOpMAllMM U 1EJEBOW ayJuTOpUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTIU3ALINH.



KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

OCYIICCTBIIATH OOImeHHe Ha YypokaXx (U3UKA W BO BHEYPOYHOU
NEATEIBHOCTH;

pacrmo3HaBaTh MPEINOCHUIKM KOH(DIUKTHBIX CHTyallMd W CMATYaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM
S3BIKOBBIX CPEJCTB;

IIOHMMATh U UCTOJIb30BATh ITPEUMYILIECTBA KOMAHIHOW U MHIMBHUYaJIbHOU
paboThI;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JNEHCTBUH C y4€TOM OOIMIMX
MHTEPECOB U BO3MOKHOCTEMN KayKJIOTO YIEHA KOJIJIEKTHUBA;

IIPUHUMATh 1€JId COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH W
KOOPAMHUPOBATh JIEUCTBUS 110 €€ JOCTHIKEHUIO: COCTAaBIIATH ILJIAaH
JNEUCTBUM, pacpeeIsIiTh POJIK C YIETOM MHEHHM y4aCTHUKOB, 00CYXIaTh
pE3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJAAa U KaXIOTO yYaCTHHKAa KOMAaHIbl B
001t pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

[peayiaraTb HOBBIE IIPOEKTBbI, OLEHHUBATh HJEU C IO3ULHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIAITh IIO3UTUBHOE CTPATETMYECKOE ITOBEICHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHBbIE YHHBEpPCAJbHbIE YUeOHbIE J1eiicTBUA
Camoopranuszanus:

CaMOCTOSITEIIFHO OCYIIECTBIISATH MO3HABATEIbHYIO JESITEIHOCTD B 00J1aCTH
(GU3MKU ¥ aCTPOHOMUU, BBISIBIISITH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4M;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PEUIEHUS PACUETHBIX M KaYECTBEHHBIX
3aja4, TUIaH BBIMOJHEHUS MPAKTHUECKOH paboThl ¢ YYETOM HMEIOUINXCS
PECypCcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEAIOYTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYAalLUIM;

pacIMpATh paMKH Y4eOHOTO ITPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;
JieylaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpOBaTh €ro, Opatb Ha ceOds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IPYAMIMH B 00JIacTU
(Gu3MKHU, MOCTOSTHHO MOBBIIIATH CBOW 00pa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIb, SMOIMOHAJIbHbINA HHTEJLJIEKT:



JABaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMHU TIO3HABAaTEIbHOW pediaekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JIEMCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

HCIIOJB30BaTh MPUEMBI peICKCUU SISl OLIEHKU CUTYaIlNH, BHIOOpa BEPHOTO
pelieHus;

YMETh OIICHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIDKCHUIO;

NPUHUMATh MOTHUBBI M apryMEHThl JIPYTUX NPU AHAIU3E PE3yIbTaTOB
JIeATEIbHOCTH;

MPUHUMAThH Ce0sl, TOHUMAas CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMAaTh MOTHUBBI M ApPryMEHTBhl JPYIUX MpPU aHAJINU3€ PE3YJIbTaTOB
JIeSITEIIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OITHOKH.

B mpouecce moctukeHus JIMYHOCTHBIX PE3YyIbTATOB OCBOCHHUSI MPOTPAMMBI T10
buzuke 19 ypOBHS cpeaHero oOmero o00pa3oBaHUS Yy 00YYarOIIMXCS

COBEPUIECHCTBYETCS AMOUMOHAJIbHBIN WUHTEIJIEKT, MpeAnoIararonmii
c(hOpMHUPOBAHHOCTH:
® CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CIMOCOOHOCTh  TOHMMATh  CBOE

AMOIIMOHAIILHOE COCTOSIHUE, BUACTh HANPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJTUPOBAHUS, BKIIOYAIONIETO0 CAMOKOHTPOIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTHh AJalTHPOBATHCS K
AOMOIIMOHAIILHBIM HU3MEHEHUSIM M TPOSBIATh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIOYAIONICH CTPEMIICHHE K JOCTIKEHUIO TN
U yCIIeXy, ONTUMHU3M, HHAIIMATHBHOCTh, YMEHUE JIEHCTBOBAThH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh  AMOIMOHAIHHOE
COCTOSIHUE JpPYTHX, YYUTHIBATH €Tr0 TPH OCYIISCTBICHWU OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHUIO U COTIEPESIKUBAHUIO;

CONMAIBHBIX ~ HABBIKOB, BKJIFOYAIONINX CIOCOOHOCTh  BBICTPAWBATH
OTHONICHUSI C APYTHUMH JIOJbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC H
paspemiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDI



K xon1ty o6yuenus B 10 knacce npeIMeTHBIC pe3yIbTaThI HA YTIYOJIEHHOM YPOBHE
JIOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

® [OHMMaTh poOJib (U3UKK B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTUYECKOM, COLMANbHOW M OJTUYECKOW cdepax AesITeNbHOCTU
YeJI0BeKa, POJb M MECTO (DM3UKHU B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA,
3HAUCHHUE OMHCATEIbHOW, CHUCTEMATHU3UPYIONMEH, OOBSICHUTEIHHOU U
MIPOTHOCTHYECKON  (QYHKIUMK  (PU3HYECKOH TEOpUH —  MEXaHHKH,
MOJICKYJISIPHOW (PU3UKH M TEPMOJAMHAMHKHU, POJb (DU3UYECKON TEOpUHU B
(dbopMupOBaHUY TIPEICTABICHUN 0 (U3NUECKON KAPTUHE MUPA,;

® pa3zINYaTh YCIOBUS IPUMEHUMOCTH MOJIeTeH PU3HUECKUX TEJ U IIPOLIECCOB
(sBNIEHMI): MHEpLHAIbHAS CUCTEMa OTCU€Ta, a0COJIIOTHO TBEPJIIOE TEJIO,
MaTepuaibHasi TOYKa, pABHOYCKOPEHHOE JBIKCHHE, CBOOOIHOE TajICHHE,
abcomoTHO ympyras aedopmaius, aOCOJIOTHO YIPYroe W aOCOIIOTHO
HEYIpPyroe CTOJKHOBEHHMS, MOJENU Ta3a, KUJIKOCTU U TBEPIOTO
(KpUCTaIIM4YECKOro) Tena, UuIealibHbI ra3, TOUEUHbIN 3apsi/l, OJHOPOTHOE
AIEKTPUUYECKOE TOJIE;

e paznuyaTh ycHoBHs (TpaHUIIBl, OOJACTH) MPUMEHUMOCTH (PU3MUECKHX
3aKOHOB, TIOHUMATh BCEOOMMN XapakTtep (PpyHIaMEHTaIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AHAIM3UPOBATH M OOBSCHATH MEXAHWYECKUE IMPOIECChl U SIBICHUS,
HCIIOJIB3Yysl OCHOBHBIE TIOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JIBIXKEHUS, (POpMyJibl KUHEMATHKH PABHOYCKOPEHHOTO
JBWOKEHUS, TIpeoOpa3oBaHust [amumiess s CKOPOCTH W TEPEMEIIEHUS,
3akoHbl HploTOHa, mpuHIMO OTHOcUTeNnbHOCTH [anuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbl COXPAHEHHUS UMITYJIbCA U MEXaHUYECKOU
DHEPTUHU, CBSI3b Pa0OTHI CWJIBI C M3MEHEHHEM MEXaHMYECKOW JHEprud,
YCJIOBUSL paBHOBECHUsS] TBEPJAOTrO Teja), MOpPU HTOM HCMOJIb30BAThH
MaTeMaTU4YEeCKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS IPUMEHUMOCTHU
¢uznuecknx 3aKOHOB: TpeoOpasoBaHuil [amwmies, BTOPOro M TPETHETO
3aKkOHOB HBbIOTOHA, 3aKOHOB COXPaHEHUs HMIYJIbCA U MEXAHUYECKOU
SHEPIruM, 3aKOHAa BCEMUPHOTO TSATOTECHHUS;

® AHAIM3UPOBATH U OOBACHATH TEIJIOBBIE MPOLECCHl U SBICHUS, UCHOJb3YS
ocHoBHble mojokeHnss MKT u 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEpPMOJAVHAMUKK (CBSI3b JIaBJICHUS MJCAIBHOIO Ta3a CcO CpeaHei
KMHETUYECKOW SHEPruei TEIUIOBOIO JBHXEHUS W KOHLEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BELIECTBA CO CPEIHEN KUHETUYECKOM
SHEPruey TEIMIOBOTO JABUYKEHHS €rO YaCTHIl, CBSI3b JIABJIICHUS UECATbHOIO
raza ¢ KOHLEHTpalMeW MOJEKYJI U €ro TEeMIIEpaTypor, YpaBHEHHUE



MenpneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpPaHEHMSI PHEPrUU B TEIUIOBBIX IMPOLECCax), MPU 3TOM HUCIOIb30BaTh
MaTeMaTUYECKOE BBIPAXKECHUE 3aKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MeHneneeBa—Knanelipona;

aHAMM3UPOBaTh W OOBSACHATH DIIEKTPUUYECKUE SBJICHHS, WCIOIb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJANMHAMUKHU (3aKOH COXpAHEHUs
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, ITOTEHIIMAJIbHOCTh
AJIEKTPOCTATUYECKOTO TI0JI, NPUHUHUIN CYNEPIIO3ULUAN DIEKTPUUYECKUX
IIOJIEW, TPU ATOM YKasblBas YCIIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TAaK)KE€ MPAKTUYECKH BaXKHBIE COOTHONIEHUWA: 3aKOHbI OMa sl ydacTka
HeNMu W [ 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jlxoyma—JIeHua,
npaswia Kupxroda, 3akonsl dapajes Ais 31€KTPOIu3a);

OMKCHIBATh (PU3UYECKUE TPOLECCHl U SIBICHUS, HCIOIB3YsS BEITUYHHBI:
IIEPEMELIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIBL, IaBJIEHUE, TIOTEHIIMATIbHAS SJHEPTUs], KHHETUYECKAs SJHEPT U,
MEXaHU4YecKasi SHeprusi, paboTa CHIIbI, IEHTPOCTPEMUTEIHHOE YCKOPEHHUE,
CUJa TSKECTH, CWila YOPYroCTH, CUjla TPEHHs, MOIIHOCTb, SHEPTHS
B3aUMO/ICHCTBHS Tela ¢ 3eMJIEN BOIM3U €€ MOBEPXHOCTH, DHEPTUSI YIIPYTOi
nedopMaliy MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHASI TeMIepaTypa
Tena, paboTra B TEpMOJUMHAMUKE, BHYTPEHHSS OJHEPrus HJI€aIbHOTO
OJIHOATOMHOT'O Ta3a, paboTa UACAILHOIO T'a3a, OTHOCUTEIbHAS BIAKHOCTh
Bo3nyxa, KII/[ maeanbHOro TEMaOBOTO JABUTATENA; JIEKTPUUECKOE TOJIE,
HaIpPsKEHHOCTh AJEKTPUUYECKOTO MO, HANPSKEHHOCTD IMOJS TOYEYHOIO
3apsiia WIKM 3apsyKEHHOTO [Iapa B BAKyyMe€ M B JUAJIEKTPUKE, TOTEHUIHAAI
ANEKTPOCTATUYECKOTO MOJSA, Pa3HOCTh MOTEHUMAJIOB, 3JEKTPOABHKYIIAS
CuJa, CHJIa TOKa, HAINpPSKEHUE, MOITHOCTh TOKA, DJIEKTPUYECKAS] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHME  y4acTKa  LENH ¢
NIOCJIEIOBATENIBHBIM U MAPAJUIEIIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJII KOHAECHCATOPA;

OOBSACHATb  OCOOCHHOCTM  MPOTEKaHUsT  (PU3WYECKUX  SIBJICHUM:
MEXaHUYECKOE JIBU)KEHUE, TEIUIOBOE JIBMKEHHE YacTHI] BEUIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE JBWXKeHUE, nud@ysus, ucnapeHue,
KUIEHUE U KOHACHCALUS], TUIABJIEHUE U KPUCTAIIN3AIs, HAPABICHHOCTh
TEIJIONEPEAAUH, DIEKTPU3ALMUS TEN, SKBUIIOTEHIHMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MMPOBOAHUKA,

POBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BETUYMHBI OT
IPYTrOi ¢ UCTIOJIB30BAHUEM IIPSMBIX U3MEPEHUI, TPU 3TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (UKCUPOBATh pe3yjibTaThl MOJTYYEHHOM 3aBUCUMOCTH
¢u3nueckux BENIMYMH B BHAE TpadUKOB C Y4E€TOM aOCONIOTHBIX



MOTPEIIHOCTE  W3MEPEHHM, JeiaTh  BBIBOABI 110  pe3yJibTaTam
UCCJIEIOBaHUS,

MPOBOJUTh KOCBEHHBbIC M3MEPEHHUS (U3UUYECKUX BEIUYHH, MPU STOM
BBIOMPATh ONTUMAJILHBIA METOJl U3MEPEHUs, OIEHWBATh AOCOJIOTHBIEC W
OTHOCHUTEJIbHBIE OTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEAIOKEHHONU TUIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTM3UPOBAThH
MOJIYYEHHbIE pe3yJbTaThl U JI€JIaThb BBIBOJ O CTaTyce€ NpPeAJIOKEHHOU
TUIIOTE3B;

co0mo1aTh mpaBuiia 0€30MacHOro Tpy/ia MpY MPOBEACHUN UCCIICJOBAHUIN B
pamMKax  y4yeOHOTO  JKCIEpUMEHTa, MpakTUKyma W ydeOHo-
UCCJIE0BATENbCKOW W IMPOEKTHOM JE€ATEIBHOCTH C HCIHOJb30BAaHUEM
M3MEPUTEITHHBIX YCTPONCTB U J1abOpaTOPHOTO 000PYT0BAHHUS;

pemaTte pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJaHHOU
(u3HUeCKOl MOJIENbIO: HA OCHOBAaHMM aHAJIW3a YCIOBHUS OOOCHOBBIBATh
BBEIOOp (U3MUECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a1add,
MIPUMEHSTH (OPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MIOCTYJIATHI (PU3UIECKUX
TEOPUI MPU UCIOJIB30BAHUM MATEMaTHYECKUX METOJIOB PEIICHHs 3ajad,
MIPOBOJIUTH PACUETHl HA OCHOBAHUU UMEIOIINXCS JaHHBIX, aHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METOJIbI PEHICHUS C YYETOM IMOTYyYEHHBIX
pE3YIbTATOB;

pemarb KadeCcTBEHHBbIE 3aJaud, TpeOyrolue NPUMEHEHUs 3HAHWM U3
pa3HBIX pa3/enoB Kypca (PU3UKH, a TAKKE MHTETpALlMU 3HAHUH U3 APYTUX
MIPEAMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HA N3yYEHHbIE 3AKOHBI, 3AKOHOMEPHOCTH
1 (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ui OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

MIPUBOUTH IPUMEPHI BKJIaIa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pPa3BUTUE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOW M IPOU3BOACTBEHHOM
JESTENbHOCTH YEJIOBEKa, CBSI3aHHOW C (DU3MYECKMMHU IMPOLIECCAMH, C
MO3UIIUHI IKOJIOTUUECKON O€30MacCHOCTH, MPE/ICTABICHUN O palliOHATLHOM
MPUPOJOINOIb30BAHUH, & TAK)KE€ Pa3yMHOM HMCHOJIb30BAHUM JTOCTHUKEHUN
HAYKM W TEXHOJIOTHM JUIsl JAJbHEHIIEr0 Pa3BUTHS YEIOBEYECKOTO
o011ecTBa;



® TMPUMEHSATH Pa3IMYHBIE CHOCOOBI PabOTHI ¢ mMHMOPMaIEel (HU3UIECKOTO
COIEpKaHUSI C WCIOJb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU STOM HCIIOJIH30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JJIA TIOMCKa, TEPepaOOTKU ¥ TPEAbSBICHHUS Y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(OpMAIUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(pOpMAINK, TOJYYCHHOW W3 Pa3IMYHBIX HWCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBAaTh  MOJy4aeMmMyr0  uH(pOpMmanuio W OIEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA HH(POPMAIIUU;

® TIPOSIBIATH OpraHU3aIMOHHbIE u MO3HABATEILHbIE YMEHHUS
CaMOCTOATEILHOTO MPUOOPETEHUSI HOBBIX 3HAHHUM B TIPOIIECCE BHITTOJTHCHHUS
IIPOCKTHBIX M Y4eOHO-HCCIIEI0BATEIBLCKUX PadoT;

e paboTaTh B TPyNIE C HCIOTHEHUEM PA3UYHBIX COIHATBHBIX POJIEH,
IJIAHUPOBATH PA0OTY TPYIIIBI, PAIIMOHATLHO PACTIPEICISITh ACITEIHHOCTh
B HECTaHJAPTHBIX CHUTYallUsSX, aJ€KBATHO OIICHMBATH BKIIAJ[ KaXKIOTO M3
YYaCTHUKOB TPYMIIBI B PEIICHUE PAaCCMAaTPUBAEMOMN TTPOOIIEMBI;

® TIPOSIBJISATH MOTUBAIMIO K Oyaymiel mpodecCHOHaIbHON NeATeTbHOCTH 10
CHEIHATBHOCTIM (PU3UKO-TEXHIUUECKOT0 PO dus.

K xoHiy oOyuenusi B 11 knacce npeaMeTHbIC PE3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y O0yUYAIOUIUXCS YMEHHIA:
® [IOHUMATh POJIb PUBHKHU B IKOHOMUYECKOMN, TEXHOJIOTMUYECKOM, COLIMATIbHON
U 3TUYECKOMN cdepax NeATeTbHOCTH YeNOBEKa, pOJib U MECTO (PU3MKHU B
COBPEMEHHOW HAyYHOM KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTUYECKON
NEATEIBHOCTH YEJIOBEKA W JAIbHEWIIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUYEHHUE ONMCATEJIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENbHOU U
MPOTHOCTUYECKON (PYHKIMNA (PU3UUYECKON TEOPUU — DIIEKTPOJUHAMUKH,
CHEUUAIbHON TEOPUM OTHOCHUTEIBHOCTH, KBAaHTOBOM (DU3UKH, POJIb
¢usnueckolr Teopuu B (POPMUPOBAHUHM TPEIACTABICHUN O (PU3MUECKOU
KapTHHE MHpa, MECTO (PHU3UYECKOW KapTUHBI MHpa B OOIEM psAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOLIE;
® pa3nuyaTh yCJIOBUS MPUMEHUMOCTH MOJENEH (PU3HUECKUX TEJl U MPOLECCOB
(s1BJIEHUI): OMHOPOJHOE IIEKTPUYECKOE U OJHOPOJHOE MATHUTHOE MOJIA,
rapMOHUYECKHE KOJIEOAHUsA, MaTEeMaTUYECKUH MAasITHUK, HWI€aJbHbII
MPY>KUHHBIN MAasITHUK, rapMOHUYECKHE BOJIHBI, UJICaJIbHbBIN
K0JIe0aTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJIE aTOMa, aTOMHOI0 spa U
KBAHTOBOM MOJIC/IH CBETA;



paznuyaTh ycJIOBUS (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TIOHUMAaTh BCEOOMUN XapakTtep (pyHIaMEHTaIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC TPOIECCH U SBIICHHUS,
UCIIONB3ysl OCHOBHBIE TMOJOKEHUSI M 3aKOHBI JJICKTPOJUHAMUKH U
CIEUHAIIBHOM  TEOPUHM  OTHOCHUTEJIBHOCTH  (3aKOH  COXpaHEHUS
ANEKTPUYECKOro 3apsjaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHuTHOM  wHAYKuuMHM, npaBwio Jlenma, cBs3p  D/C
CAMOMHJYKIIMM B 3JIEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, TIOCTYJIAThI CIIEIINaTbHON TEOPUU OTHOCUTEILHOCTH
OWHIITEHA);

aHAM3UPOBATh U OOBSICHITH KBAHTOBBIC MPOIIECCHI U SBJICHHUSI, UCTIOIB3YS
MOJIOKEHUSI  KBAaHTOBOM  (m3uku  (ypaBHEHHWE  ODHWHINTEHHA I
dotorddexTa, mepBhIil ¥ BTOPOI MOCTyaaThl bopa, MPUHITUIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXPAHCHHS 3apsSIOBOTO U
MacCOBOT0 YKCEN M SHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH PaIMOAKTUBHOTO
pacmaja);

OMUCKHIBATh (PU3NUECKUE MPOIECCHl W SIBICHUS, HCIOJIb3YS BEIMYUHbI:
HaNpsHKEHHOCTh AJIEKTPUUYECKOrO MOJIsA, MOTEHINAN 3JIEKTPOCTaTUYECKOTO
MOJIsl, Pa3HOCTh TMOTEHIMAJNOB, OAJIEKTPOJABWKYILAS CUJA, HWHAYKIUS
MarHuTHOTO TMOJsl, MarHUTHBIM TMOTOK, cuia Ammepa, UHIYKTUBHOCTb,
ANEKTPOABMAKYIAS CUJIa CAMOMHIYKIHUH, SHEPrus MArHUTHOTO TOJIA
MIPOBOJHUKA C TOKOM, PEIIITUBUCTCKUN UMITYJIbC, [TOJTHASI SHEPTUs, SHEPTUS
MOKOSI CBOOOTHOM YAaCTHIIBI, PHEPTUSA U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
U 3aps] A7ipa, SHEPTHsSI CBA3U S]Ipa;

OOBSICHATH  OCOOCHHOCTM  TPOTEKaHUS  (PU3WYECKUX  SBIICHUU:
ANEKTPOMArHUTHAs UHAYKIUS, CAMOMHAYKIHS, PE30HAHC, HHTEpPEPEHIIUS
BOJIH, Judpakuus, TUCTEPCHUs, TOJHOE BHYTPEHHEE OTpakKeHHE,
dorornexTpuueckuii 3pdext (pororddexr), anvda- u 6eta-pacmnanst saep,
ramma-u3iaydeHue sijiep, pu3nyeckre mpUHIUIBI CIEKTPATHHOTO aHAN3a U
paboTHI N1azepa;

ONpENENATh HAMpaBICHUE HHAYKIMM MArHUTHOIO TMOJISI MPOBOJHUKA C
TOKOM, CUJIbI AMniepa u cuibl JIopeHna;

CTPOUTH M300paX)EHUE, CO3]aBAEMOE TIJIOCKUM 3€pKajoM, TOHKON JIMH30MH,
U PacCUUTHIBATH €T0 XapAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATAIONIME ACTPOHOMUYECKUE TOHSITHSI, TEOPUU U
3aKOHBI  JJI1 aHalu3a MW OOBACHEHUsS (U3MYECKUX MPOIECCOB,
MPOUCXOJAIINX B 3BE371aX, B 3BE3JIHBIX CUCTEMax, B MEKIallaKTUYECKOU
cpeze; ABUKEHUsI HEOSCHBIX TeJl, BOTIOLNY 3BE3]] U BeeneHHoi;



NPOBOAUTH HCCJIENOBAaHUE 3aBHUCUMOCTEH (U3MYECKHUX BEIHYMH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (pUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCHUMOCTHU
¢usnuecknx BeNMMYMH B BHIE TpaduKoB C yu&€TOM abOCONFOTHBIX
MOTPEUIHOCTE  WM3MEPEHMH, Jelarb  BBIBOABI IO  pe3yibTaTam
UCCIIEI0BaHNS;

MPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEJIMYUH, NPU ITOM
BbIOMpaTh ONTHUMAJbHBIA METOJ U3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTENBHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHMIA;
IIPOBOJUTH OMBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: MIIaHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIyYeHHbIE PE3yNbTaTbl W JI€NaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OMKCBIBATH METObI MTOJYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0Jr0AaTh MpaBuia 0€30MacHOTO TPY/Ja MPU MPOBEICHUH UCCIICI0OBAHUN B
paMKax  y4yeOHOro  SKCIEpUMEHTa,  NIpaKTUKyMa M y4eOHO-
HCCIIEIOBATEIBbCKOM M IPOEKTHOW JIEATEIBHOCTH C HCIIOJIb30BAaHUEM
MU3MEPUTEIIBbHBIX YCTPOICTB U 1a00paTOPHOro 000pPYA0BaHHUS;

pelarb pacy€THbIe 3aJayd C SBHO 3aJaHHOW M HESABHO 3aJaHHOM
(¢u3nyecKol MOJENbI0: Ha OCHOBAaHUM aHajIU3a YCJIOBHUS BbIOMpATh
(¢u3znueckre MOJENH, OTBEYaloIIMe TPEOOBAHUAM 3aJaud, HPUMEHSATH
(opMyIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UUECKUX TEOPUI
IpU  HKCIOJb30BAHUM MATEMAaTHYECKMX METOAOB pEIICHHs  3ajad,
MIPOBOJUTH PACUETHI HA OCHOBAaHWU MMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YYETOM MOJTYYEHHBIX
pE3YJIbTATOB;

pemiatb KadyecTBEHHbIE 3a7aud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HbBIX pa3leloB Kypca (PU3MKH, a TAaK)K€ MHTErpaluy 3HAHUW U3 APYTUX
MPEJAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI C OMIOPOIl Ha M3yUYEHHbBIE 3AKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB PaOOThl U3BMEPUTETBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

OPUBOJIUTH MPUMEPHI BKJIa/1a POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIEr0o MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHaJIN3UPOBATh U OLIEHUBATh MOCIEICTBUS OBITOBONM M MPOU3BOACTBEHHOMN
JeSTENIbHOCTA 4YEJIOBEKa, CBSI3AHHOW C (DU3MYECKMMHU IMPOILIECCaMH, C



MO3UIIMN IKOJIOTUYECKON OE30MaCHOCTH, MPECTABICHUIN O pallMOHATIEHOM
IPUPOAOIIONIH30BAHNHN, & TAKXKE PAa3yMHOM HCIIOIb30BAHUU JTOCTHIKCHHM
HAyKd ¥ TEXHOJIOTHUH Ui JaJbHEHIIEro pa3BUTUS YEJIOBEYECKOTO
o0I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIIOCOOBI paboThl ¢ MHGOpMaNUEH (PU3NIECKOTO
Colep)KaHUsI C HCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUH, TPU ITOM HCIOIH30BaTh COBPEMEHHBIE HH(POPMAIUOHHBIC
TEXHOJIOTUU JJIA TIOMCKa, TEepepadOTKU M TPEAbABICHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON MHGOPMAIINH, CTPYKTYPUPOBAHUS M UHTEPIIPETALINH
uH(pOpMAIINK, TOJYYCHHOW W3 Pa3IMYHBIX HWCTOYHUKOB, KPUTHUUYECKU
aHAIM3UpOBAaTh  MOJy4aeMyl  HMH(OpMAlMIO W  OlEHUBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIMXCS 3HAHWUH, TaK ¥ HA OCHOBE
aHaJlM3a UCTOYHUKA WH(OPMAITUH;

IPOSIBIISITh OpraHU3aIMOHHbIE u MO3HABATEIILHbIE YMEHHUS
CaMOCTOSATEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B TIPOIIECCE BHITIOJTHEHUS
POEKTHBIX M Y4EOHO-UCCIIeI0BATEIHLCKIX PadOT;

paboTaTh B TPyNIE C KCIOJHEHHWEM pa3JIMYHBIX COIUAJIBHBIX POJICH,
MJIAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATILHO PACTIPENCHISITh N€ATeIbHOCTh
B HECTaHJAPTHBIX CHUTYaIUAX, aJICKBATHO OIICHUBAThH BKJIAJ KaXKIOTO M3
YYaCTHUKOB T'PYIIINBI B PEIICHUE PACCMAaTPUBAEMOMN TTPOOIIEMBI;

MPOSIBIISITh MOTUBAIIUIO K OyayIeit mpodecCuOHaTbHOM EeATeTbHOCTH 10
CHEIUATBHOCTIM (U3UKO-TEXHUIECKOTO TTPOQPHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KosmuecTBo yacos DJIEKTPOHHbIE
Ne HauMeHoBaHue pa3/ieioB U (mudposbIe)
Konrpoabnsie | IlpakTuuyeckue
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazaen 1. HAYUYHBIA METO/I IO3HAHUS ITIPUPO/IbI
11 Hayunslit MmeToa mo3HaHus 6 bubamnoreka [IOK
' TIPUPO/IBI https://m.edsoo.ru/f16b68d7
Uroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoteka IJOK
2.1 K 1 1
vHeNaTiRa 0 https://m.edsoo.ru/f16b68d7
bu6anoreka IJOK
2.2 1
Alumamitka 0 https://m.edsoo.ru/f16b68d7
bu6anorexa IJOK
2.3 & 5 1
Cratiia TBEpOro Tena https://m.edsoo.ru/f16b68d7
bubmmoteka IJOK
2.4 1 1
SAKOHBI COXPAHCHIS B MEXHMKe 0 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 35

Paszpen 3. MOJIEKYJISAIPHAA ®U3UKA U TEPMOJINHAMUMKA



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

OCHOBBI

3.1 MOJIEKYIIPHOKMHE THYECKOU 15 bubnmorexa LIOK
| HERYIAP https://m.edso0.ru/f16b68d7
TEOpUHU
3. Tepmonunamuka. TemnoBeie 20 bubmmoteka IJOK
' MaIHHbI https://m.edsoo.ru/f16b68d7
33 ArperaTHbl€ COCTOSIHUS 14 bubamnoreka [IOK
' BenecTBa. Ma3oBLIe MEPEXOIbI https://m.edso00.ru/f16b68d7
Hroro o pazneny 49
Paznen 4. IJIEKTPOAUHAMMUKA
bu6anorexa IJOK
4.1 24
UeKTpirieckoe noje https://m.edsoo.ru/f16b68d7
49 IToCcTOSAHHBIN AEKTPUUECKUT 24 bubnmnoreka [JOK
' TOK https://m.edsoo.ru/f16b68d7
bubmmoteka IJOK
4, T
3 OKH B PAsIAeie Gpe/iax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny o4

Pasnen 5. PUSUYECKHUM IPAKTUKYM

bu6anorexa IJOK
5.1 o i 16 16
HSHACCHII HpakTitioM https://m.edso00.ru/f16b68d7
Wroro no pazneny 16
bu6anorexa IJOK
PesepBHOE Bpems 10

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

OBUIEE KOJIMYECTBO YACOB I10
[TPOITPAMME

170

16




11 KIIACC

KosmmuecTBo yacos JJIEKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U (undposbie)
Konrpoabusie | IlpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaresIbHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOINHAMHUKA
bubanorexa IJOK
11 Marmirroe oste 14 https://m.edso0.ru/39859¢f1
bu6nmmoreka IJOK
1.2 1 1
SHCKTPOMaFHHTHaH HHAYIIA 3 https://m.edso00.ru/39859ef1
Wroro no pazneny 27
Paznea 2. KOJIEBAHUSA U BOJIHBI
bubnmmoteka I{JOK
2.1 M 10
CXAHMICCKHE KOEOANHA https://m.edso00.ru/39859ef1
59 DJIEKTPOMarHUuTHBIE 15 bubnuoteka [JOK
' KOJIeOaH s https://m.edsoo.ru/39859ef1
53 MexaHn4deckue u 10 1 bubnuoreka [JOK
' DJICKTPOMATrHUTHBIC BOJIHBI https://m.edso00.ru/39859¢ef1
bu6anorexa IJOK
2.4 25 1
Onitica https://m.eds00.ru/39859ef1
Wroro no pazneny 60

Pa3zaea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

bubanorexa IJOK

3.1 T 3)
Octionst CTO https://m.eds00.ru/39859ef1
Hroro no pazneny 3)
Paznen 4. KBAHTOBAS ®U3UKA
41 KopnyckynsipHO-BOJIHOBOM 15 bubmmoreka [JOK
' AyaTn3M https://m.edso0.ru/39859ef1
bu6nmmoteka I{JOK
4.2 o
st aToMa > https://m.eds00.ru/39859ef1
43 ®u3nKa aTOMHOTO /1pa U 5 bubnmnoreka LIOK
' 3JICMEHTAPHBIX YACTHII https://m.eds00.ru/39859ef1
Wroro no pazneny 25

Pazgea S. JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKHU

51 DJIeMEHTBhl aCTPOHOMUHU U 12 bubnuoreka [JOK
' acTpOPH3HKH https://m.edso00.ru/39859ef1
Uroro no pazneny 12

Pasnen 6. PUSUYECKHM IPAKTUKYM

6.1

PU3NYECKUN MPAKTUKYM

16

16

bubanorexa IJOK
https://m.edsoo.ru/39859ef1

Hroro no paszneny

16

Pazgea 7. OBOBIIAIOIIEE ITIOBTOPEHHUE



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Cucremartusanus u
0000111eHIE TTPEAMETHOTO
CoJIep>KaHMS U OITbITa

7.1 eATEIIbHOCTU 15 bubmmorexa [JOK
' 8 . https://m.eds0o.ru/39859ef1
PUOOPETEHHOTO TP
u3ydeHnn Kypca puzuku 10 —
11 xnaccoB
Uroro no pazneny 15
bu6mmoreka IJOK
P 1
SICPBHOE EpEA 0 https://m.eds00.ru/39859€f1
OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOI'PAMME



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
No KosmuyecTBo yacos Tara JJIEKTPOHHBbIE
nu(ppoBbIe
n/ Tema ypoka Bcer | Konrpouabnbl | IlpakTuueckn | HU3YYeHH
oOpa3oBaTe/ibHbIE
I 0 e padoThlI e padoThI sl
pecypcsl
dusznka —
https://m.edsoo.ru/9bf5c6
1 dbyHIaMeHTanbHAs HayKa 1 1
O Ipupoae T
Hayunsiii meTon
) [MO3HAHUS U METOJIBI 1 https://m.edso0.ru/256669
HCCII€JOBaHUA 72
(bu3nUeCcKuX sSBICHUN
DKCIIEpUMEHT U TEOPUS B
3 nporiecce MO3HaHUs 1 https://m.edsoo.ru/3deld?
npupoabl. Habmonenue u 6f
AKCIIEPUMEHT B (hU3UKE
4 CriocoOb1 m3MepeHHs 1 https://m.edsoo.ru/3a6ch4
($U3NIECKUX BETUINH a3
AbGcomoTHas 1
5 OTHOCHTEJIbHAs 1 https://m.edsoo.ru/a2b157

NOTPEIIHOCTU U3MEPEHUN
(bU3UYECKUX BEIIMUUH

21



https://m.edsoo.ru/9bf5c621
https://m.edsoo.ru/9bf5c621
https://m.edsoo.ru/25666972
https://m.edsoo.ru/25666972
https://m.edsoo.ru/3de1d26f
https://m.edsoo.ru/3de1d26f
https://m.edsoo.ru/3a6cb4a3
https://m.edsoo.ru/3a6cb4a3
https://m.edsoo.ru/a2b15721
https://m.edsoo.ru/a2b15721

MoaenupoBaHue B
¢uzuke. Ponb u MecTo
¢buzuku B GopMHUPOBAHUU
COBPEMEHHOW HAYYHOU
KapTHUHBI MUpPA, B
IIPAKTUYECKOMN
JEeITEIILHOCTHU JII0AeH

https://m.edsoo.ru/3b9eb2

cc

MexaHnuyeckoe
nBmkenue. Cucrema
OTCUETA.
OTHOCHTEIILHOCTD
MEXaHHUYECKOTO
nBvxeHus. [Ipsamas u
oOpatHas 3aJja4u
MEXaHUKU

https://m.edso0.ru/b18579

81

Pagnyc-BekTop
MaTepHalbHOU TOYKH, €ETO
MIPOEKIIMHU HA OCU
KoopauHat. Tpaekropusi.
[Tepememienne. CKOpOCTb.
HX npoekuuu Ha ocu
KOOpIUHAT

https://m.edsoo.ru/44f38e
63

PaBHOMEpHOE
MIPSIMOJIMHEWUHOE
nBuwxeHue. I'papuyeckoe

https://m.edsoo.ru/9c7af19
c



https://m.edsoo.ru/3b9eb2cc
https://m.edsoo.ru/3b9eb2cc
https://m.edsoo.ru/b1857981
https://m.edsoo.ru/b1857981
https://m.edsoo.ru/44f38e63
https://m.edsoo.ru/44f38e63
https://m.edsoo.ru/9c7af19c
https://m.edsoo.ru/9c7af19c

OIIMCaHUE PABHOMEPHOI'O
IIPSIMOJIMHEWHOTO
JBUKCHUS

10

CnoxeHue nepemMenieHuin
U ckopoctel. Pemenune
3amad

https://m.edsoo0.ru/56b218
fl

11

Hepasuomepnoe
IBIKeHrne. MrHOBeHHAas
CKOpPOCTb. Y CKOpPEHHUE.
[IpssmonuHenHOe
JBUKEHUE C TOCTOSTHHBIM
YCKOpPEHUEM

https://m.edsoo.ru/a8ce4fd
f

12

I'paduueckoe onmcanue
PSMOJIMHEWHOTO
JBUKEHUS C TTIOCTOSTHHBIM
YCKOpEHHEM

https://m.edsoo.ru/f924dcc
8

13

CBo0OoaHOE TaJICHHE.

Y ckopeHue cBOOOTHOTO
nmajeHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMECHHU 1
ux rpaduku

https://m.edsoo.ru/fa29e9c
f

14

JIBuxeHue tena,
OpOILIEHHOTO MO YTIIOM K
TOPU3OHTY

https://m.edsoo.ru/9a2d32
98



https://m.edsoo.ru/56b218f1
https://m.edsoo.ru/56b218f1
https://m.edsoo.ru/a8ce4fdf
https://m.edsoo.ru/a8ce4fdf
https://m.edsoo.ru/f924dcc8
https://m.edsoo.ru/f924dcc8
https://m.edsoo.ru/fa29e9cf
https://m.edsoo.ru/fa29e9cf
https://m.edsoo.ru/9a2d3298
https://m.edsoo.ru/9a2d3298

Kpusosmmnennoe
JNBWKEHUE. JIBHKEHHUE 110
OKPYKHOCTH. YTJIOBas U

https://m.edsoo.ru/66fefe6

15 JUHEWHAs! CKOPOCTb. 5
[Iepuon u acrora. -
LlenTpocTpeMUTENBHOE U
IIOJTHOE YCKOPEHUE
16 KontposbHas padora 1o https://m.edsoo.ru/ee9d27
teme "Kunemarnka" 4a
IlepBbIii 3ak0H HproTOHA.
NuepuumanbHbie CUCTEMBI
orcuera. llprrim https://m.edsoo.ru/cfe1583
17 OTHOCHUTEJIbHOCTH
lanunes. ¢
Heunepunansueie
CHUCTEMBI OTCYETA
Cuna.
18 PaBHOz€elCTBYIOIIAS https://m.edso0.ru/9e2913
cwia. Bropoii 3aKkoH 63
Herorona. Macca
19 BzanmopeticTBue Ted. https://m.edsoo.ru/efe4112
Tpernii 3akoH Herotona e
20 [TpunHIIMT Cynepno3unuu https://m.edsoo.ru/1f5244

cui. Pemmenue 3amaq ga

of



https://m.edsoo.ru/66fefe66
https://m.edsoo.ru/66fefe66
https://m.edsoo.ru/ee9d274a
https://m.edsoo.ru/ee9d274a
https://m.edsoo.ru/cfe1583c
https://m.edsoo.ru/cfe1583c
https://m.edsoo.ru/9e291363
https://m.edsoo.ru/9e291363
https://m.edsoo.ru/efe4112e
https://m.edsoo.ru/efe4112e
https://m.edsoo.ru/1f52449f
https://m.edsoo.ru/1f52449f

IIPUMEHEHUE 3aKOHOB
Herorona

3aKOH BCEMHUPHOTO

TATOTEHIA https://m.edsoo.ru/f4clecb
21 DKBUBaJICHTHOCTh 3

I'PaBUTAIIMOHHON U -

VHEPTHOU MacChl

Cita TsicecTh i https://m.edsoo.ru/3e8484
22 yCKOpEHHE CBOOOTHOTO 52

MaJcHUS

JIBuKeHue HEOECHBIX Tell

# X HCKYCCTBEHHRIX https://m.edso00.ru/c3787b
23 crnyTHUKOB. [lepBas co

KOCMUYECKast CKOPOCTb. -

3akonsl Kemiepa
o4 Cuna ynpyroctu. 3aKoH https://m.edsoo.ru/75f2fc9

I'ykxa. Bec Tena f

Cwuia tpenus. [Ipupona n

BIART I TPEHI. https://m.eds00.ru/125168
25 JIBr>KEHHE B KUJIKOCTH U 6e

rase ¢ y4éToM CHJIbI -

COTIPOTHUBJICHUS CPEJIbI
26 JlaBienue. https://m.edsoo.ru/cc6cd6

I'mppocraTtuueckoe

of



https://m.edsoo.ru/f4c1ecb8
https://m.edsoo.ru/f4c1ecb8
https://m.edsoo.ru/3e848452
https://m.edsoo.ru/3e848452
https://m.edsoo.ru/c3787bce
https://m.edsoo.ru/c3787bce
https://m.edsoo.ru/75f2fc9f
https://m.edsoo.ru/75f2fc9f
https://m.edsoo.ru/1251686e
https://m.edsoo.ru/1251686e
https://m.edsoo.ru/cc6cd69f
https://m.edsoo.ru/cc6cd69f

nasieHue. Criaa
Apxumena

AOCOIOTHO TBEP0E
teno. [locrynarensHoe n

https://m.edsoo.ru/39816e

27
BpaIaTeIbHOE IBHKEHUE 56
TBEPJOTO Teja
M
OMEHT CHIH https://m.edso00.ru/363b57
28 OTHOCHUTEJIBHO OCH 21
BpamieHus. [nedo cubl -
CrnoxxeHue cui,
MPUIIOKEHHBIX K
29 TBepoMy Teiry. LleHTp https://m.edsoo.ru/31fcdd
TSKECTH TeJia. Y CIIOBUSA 2C
paBHOBECHS TBEPIOTO
Tena. Bunapl paBHOBECHUS
https://m.edso00.ru/d59f55
30 Pemenue 3amau
79
K 0
OFTPOIIRHAT paboTa Ho https://m.edsoo.ru/f3818b
31 teme " J[nHaMukKa. 83
Craruka TBepaoro tena'" -
Nmnynec maTepuanbHON
TOTIH, CHETEMBT https://m.edso00.ru/998599
32 MaTepHAIbHBIX TOYEK.

LlenTp Macc cuctemsbl
MaTepUaJbHbIX TOUEK.

85



https://m.edsoo.ru/39816e56
https://m.edsoo.ru/39816e56
https://m.edsoo.ru/363b5721
https://m.edsoo.ru/363b5721
https://m.edsoo.ru/31fcdd2c
https://m.edsoo.ru/31fcdd2c
https://m.edsoo.ru/d59f5579
https://m.edsoo.ru/d59f5579
https://m.edsoo.ru/f3818b83
https://m.edsoo.ru/f3818b83
https://m.edsoo.ru/99859985
https://m.edsoo.ru/99859985

Teopema 0 IBUKECHUU
LEHTpa Macc

33

Nmnynbe cuiisl u
WU3MEHEHHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHUS
uMIyibca. PeaktuBHoe
JBUKECHHE

https://m.edsoo.ru/64aafec
4

34

MomeHT nmnyibca
MaTEPUATTLHON TOYKH.
IIpencrasienue o
COXpaHECHUU MOMEHTA
VMMITYJIbCa B LIECHTPAJIbHbBIX
MOJISIX

https://m.edsoo.ru/f6195a
12

35

Pentenne 3amau

https://m.edsoo.ru/7b7a46
63

36

Pabota cuiibl Ha MaioM u
Ha KOHEYHOM
NEPEMEILICHHH.
I'padpraeckoe
MpeACTaBIEHUE PAOOTHI
CUJIbl. MOIITHOCTD CHUJIBI

https://m.edsoo.ru/24c9cef
1

37

Kunernueckas sneprus.
Teopema 06 U3MEHEHUH
KMHETUYECKOU DHEPTUU
MAaTEPUATbHON TOUKHU

https://m.edso0.ru/183114
68



https://m.edsoo.ru/64aafec4
https://m.edsoo.ru/64aafec4
https://m.edsoo.ru/f6195a12
https://m.edsoo.ru/f6195a12
https://m.edsoo.ru/7b7a4663
https://m.edsoo.ru/7b7a4663
https://m.edsoo.ru/24c9cef1
https://m.edsoo.ru/24c9cef1
https://m.edsoo.ru/18311468
https://m.edsoo.ru/18311468

38

IToreHnanbpHBIC U
HEMOTEHIIMAIbHBIC CHJIBL.
[TorennuanbHas SHEPTUSL.
Bropas kocmuueckas
CKOpPOCTh

https://m.edsoo.ru/29cda7
aa

39

Tperbst KocMuyeckas
ckopocThb. CBsi3b pabOThI
HEMOTEHIHAJIBHBIX CHJI C
U3MEHEHUEM
MEXaHUYECKOU SHEPTUH
CUCTEMBI T€J. 3aKOH
COXpaHEHUS
MEXaHUYECKON IHEPTUH

https://m.edso0.ru/8475b8
3e

40

Yrpyrue u Heynpyrue
CTOJIKHOBEHHS.
VYpaBuenue bepnyinu s
UJICAIBHOM KUJKOCTH

https://m.edso0.ru/64f812
d9

41

KontponsHnas pabota no
TeMe ""3aKOHBI
COXpaHEHUS B MEXaHUKE"

https://m.edsoo.ru/adfd63
21

42

Pa3sButue npeacraBieHui
0 MPUPOJIE TETUIOTHI.
OCHOBHBIE MMOJIOKEHUS
MKT. Iuddy3us.

bpoyHOBCKOE nBUXkEHUE

https://m.edsoo.ru/8d327d
3e



https://m.edsoo.ru/29cda7aa
https://m.edsoo.ru/29cda7aa
https://m.edsoo.ru/8475b83e
https://m.edsoo.ru/8475b83e
https://m.edsoo.ru/64f812d9
https://m.edsoo.ru/64f812d9
https://m.edsoo.ru/adfd6321
https://m.edsoo.ru/adfd6321
https://m.edsoo.ru/8d327d3e
https://m.edsoo.ru/8d327d3e

Crpoenue razo00pa3HbIX,
KUJKUX U TBEPBIX TEIl.

https://m.edso0.ru/7f9491

43 Xapakrtep ABHKEHUS U 5>
B3aMMOICHCTBHS YaCTHI] —
BEIICCTBA
Macca u pazmepsl
42 MOJICKYJT (ATOMOB). https://m.edsoo.ru/33d17d
KomuuecTBo BemecTsa. bd
[TocTosinHass ABoraapo
T T
CMHEPaTypa. L EHIoR0C https://m.edso0.ru/f69312
45 paBHOBecue. [llkana 79
Lenbcus 4
https://m.edsoo.ru/a93bae
46 Pemenue 3agau
98
47 WneanbHbli ra3. ['a3oBbie https://m.edsoo.ru/c9618e
3aKOHBI a8
YpaBuenue Menaeneena-
. https://m.edso0.ru/b56856
48 Kunaneitpona. Pemenue f
3a7a4 n
A
OcomoTHaz https://m.eds00.ru/91849e
49 TeMIieparypa. 3aKkoH
ce
JlanbTOoHa —
50 N3onporieccs B https://m.edsoo.ru/2881b1

HUeaJIbHOM Ta3e ¢

86



https://m.edsoo.ru/7f949152
https://m.edsoo.ru/7f949152
https://m.edsoo.ru/33d17dbd
https://m.edsoo.ru/33d17dbd
https://m.edsoo.ru/f6931272
https://m.edsoo.ru/f6931272
https://m.edsoo.ru/a93bae98
https://m.edsoo.ru/a93bae98
https://m.edsoo.ru/c9618ea8
https://m.edsoo.ru/c9618ea8
https://m.edsoo.ru/b56856ff
https://m.edsoo.ru/b56856ff
https://m.edsoo.ru/91849ece
https://m.edsoo.ru/91849ece
https://m.edsoo.ru/2881b186
https://m.edsoo.ru/2881b186

ITOCTOAHHBIM
KOJINYCCTBOM BEIICCTBA

I'padprueckoe
51 IpeJICTaBIICHUE https://m.edsoo.ru/6a23b4
M30IPOIECCOB: U30TEPMA, ac
u30Xxopa, n3obdapa
59 OcCHOBHOE ypaBHEHHE https://m.eds00.ru/18a678
MKT 61
https://m.edsoo.ru/dac14f6
53 Pemenue 3amau 9
CBs13b a0COIOTHOU
TEMIIEPATYPHI
TEPMOANHAMUYECKON
54 CHUCTEMBI CO CpeIHel https://m.edsoo.ru/456e15
KUHETUYECKOW YHEPTrUeH c2
MOCTYMATEIBHOTO
TEIUIOBOI'0 JBUKEHUS €€
YacTUIl
Obobmere 1 . https://m.eds00.ru/15463e
55 CHUCTEeMaTH3allusl 3HaHUI a6
no teme "OcHoBbel MKT" _
56 KontposbHas padora mo https://m.edsoo.ru/e2c6ad

teme "OcHoBel MKT"

ae



https://m.edsoo.ru/6a23b4ac
https://m.edsoo.ru/6a23b4ac
https://m.edsoo.ru/18a67861
https://m.edsoo.ru/18a67861
https://m.edsoo.ru/dac14f69
https://m.edsoo.ru/dac14f69
https://m.edsoo.ru/456e15c2
https://m.edsoo.ru/456e15c2
https://m.edsoo.ru/15463eae
https://m.edsoo.ru/15463eae
https://m.edsoo.ru/e2c6adae
https://m.edsoo.ru/e2c6adae

57

TepmouHaMUUECKast
cucreMa. 3aJaHue
BHEIIHUX YCJIOBUM IS
TJ1 cucrembl. BHenHue u
BHYTPEHHUE MMaPaMETPHI.
[Tapametpsr T/] cucrembl
KAaK CpEIHUE 3HAYEHHUS
BEJINYKH, OMUCHIBAIOIINX
€€ Ha MUKPOCKOITMYECKOM
YPOBHE

https://m.edsoo.ru/3cefc89
3

58

Hynesoe Havano
TEPMOJNHAMUKH.
CamornpousBoIbHas
penakcanus T/] cucteMsl
K TeIJIOBOMY PaBHOBECHIO

https://m.edsoo.ru/abe6de
9c

59

Mojeinb uieanbHOTo ra3a
B TEPMOJIMHAMHUKE.

VY cnoBrst NpUMEHUMOCTH
ATOM MOJICIU

https://m.edso0.ru/65542f
de

60

YpaBuenne Meneneena-
Knaneiipona u
BBIPAKECHUE IS
BHYTPEHHEH dHEPrUU

https://m.edsoo.ru/fdc9d3
3b

61

Breipaxenue miist
BHYTPEHHEN SHEPIrUU

https://m.edsoo.ru/e68eb3f
b



https://m.edsoo.ru/3cefc893
https://m.edsoo.ru/3cefc893
https://m.edsoo.ru/abe6de9c
https://m.edsoo.ru/abe6de9c
https://m.edsoo.ru/65542fde
https://m.edsoo.ru/65542fde
https://m.edsoo.ru/fdc9d33b
https://m.edsoo.ru/fdc9d33b
https://m.edsoo.ru/e68eb3fb
https://m.edsoo.ru/e68eb3fb

OAHOATOMHOI'O
HICaJIbHOI'O ra3a.
KBazucratnueckue u
HCCTATUYCCKUC ITPOLICCCHI

62

DOnemMeHTapHas padoTa B
TEPMOJMHAMUKE.
Brruucnenue paboTsl o
rpaduky mpoiecca Ha pV-
IarpaMme

https://m.edsoo.ru/71bd71

46

63

Temnonepenaya kak
croco0 U3MEHEHHUSI
BHyTpeHHEN dHeprun T /]
CUCTEMBI 0€3 COBEPIICHUS
paboThI

https://m.edsoo.ru/74ea54

7b

64

KonBekiusl,
TEIUIONPOBOIHOCTb,
W3JIyYECHHUE

https://m.edsoo.ru/d2b82b
dc

65

KonngecTBO TEIJIOTHI.
TenmoéMKoCTh Tena.

VY nenpHast U MOJIApHAS
TEILUIOEMKOCTH BEIlleCTBa.
VY nenpHas TenjioTa
CropaHus TOIUIMBA

https://m.edsoo.ru/77191a
19



https://m.edsoo.ru/71bd7146
https://m.edsoo.ru/71bd7146
https://m.edsoo.ru/74ea547b
https://m.edsoo.ru/74ea547b
https://m.edsoo.ru/d2b82bdc
https://m.edsoo.ru/d2b82bdc
https://m.edsoo.ru/77191a19
https://m.edsoo.ru/77191a19

Pacuét xkomuecTBa

https://m.edsoo.ru/f72b11

66 TEIJIOThI pU af
TerJIonepeaaye T
Houstie 06 aﬂﬂaéaTHOM https://m.edsoo.ru/92f2bfa
67 nporiecce. [lepBrrit 3akoH P
TEPMOINHAMUKHU -
KonndecTBO TEIIIOTHI U
68 paboTa KaK MepbI https://m.edsoo.ru/fe9dbl
M3MEHEHUsI BHyTPEHHEH 25
sHeprun T/l cucremsl
Bropoi 3akon
TEPMOJIMHAMUKH IS
PABHOBCCHBIX 1 https://m.edsoo.ru/fbel71
69 HEPaBHOBECHBIX 9
MIPOIIECCOB.
Heob6patumocTh
IPUPOIHBIX TIPOIECCOB
20 [TpuHIHTIBI TeHCTBUS https://m.edsoo.ru/58f1d8
Ter1oBbIX MaruH. KIT/] 29
71 MakcuMalbHOE 3HaYEHNE https://m.edsoo.ru/b4cb64
KIIA. Huxn Kapao 2e
https://m.edsoo.ru/9aee78
12 Pemenue 3agau

dé



https://m.edsoo.ru/f72b113f
https://m.edsoo.ru/f72b113f
https://m.edsoo.ru/92f2bfaf
https://m.edsoo.ru/92f2bfaf
https://m.edsoo.ru/fe9db125
https://m.edsoo.ru/fe9db125
https://m.edsoo.ru/fbe1719c
https://m.edsoo.ru/fbe1719c
https://m.edsoo.ru/58f1d829
https://m.edsoo.ru/58f1d829
https://m.edsoo.ru/b4cb642e
https://m.edsoo.ru/b4cb642e
https://m.edsoo.ru/9aee78d6
https://m.edsoo.ru/9aee78d6

DKOJIOTUYECKUE ACTIEKTHI
HUCIIOJIb30BAHUS TEILIOBBIX

https://m.edsoo.ru/5a484a

73 nBurareneu. TermioBoe 42

3arpsi3HEHUE -

OKpYKarolen cpeibl

https://m.edsoo.ru/6ccd6f3

74 Penrenne 3amau o

O0001IeHNE U

CHCTEMATHSATI SHAMHH https://m.edso00.ru/6192f9
75 10 TeME a2

"TepmMoauHaMHUKa. _

TermmoBeie MaIuHbBL"

K 0

OHTPOJIbHAA paboTd 1o https://m.edsoo.ru/4ae6e9

76 teme "TepmoanHamuka. 63

TermmoBrie ManIuHbBL" —

[TapooGpazoBanue u

N

KOHICHCAIITL. YICIAperie https://m.edso00.ru/633862
77 A KUneHue. Y nenbHas 36

TEeIJIoTa o

nmapooOpa3oBaHUs

Hacenuennsie n

HOHACHITICHHRIC HAPBL. https://m.edsoo.ru/87fbed
78 KauectBennas

3aBUCHUMOCTD IIJIIOTHOCTH
U JaBJICHUSA

di



https://m.edsoo.ru/5a484ad2
https://m.edsoo.ru/5a484ad2
https://m.edsoo.ru/6ccd6f3e
https://m.edsoo.ru/6ccd6f3e
https://m.edsoo.ru/6192f9d2
https://m.edsoo.ru/6192f9d2
https://m.edsoo.ru/4ae6e963
https://m.edsoo.ru/4ae6e963
https://m.edsoo.ru/6338623e
https://m.edsoo.ru/6338623e
https://m.edsoo.ru/87fbedd1
https://m.edsoo.ru/87fbedd1

HACBIIIEHHOTO Mapa OT
TEMIIepaTyphl, UX
HE3aBUCHUMOCTbH OT
00BbEMa HACKIIIIEHHOTO
napa. 3aBUCUMOCTb
TEMIIEpATypPbl KUTICHUS OT
JABJICHUSI B )KUIKOCTHU

BnaxnocTs BO3ayXa.
AOcCoroTHAS U

https://m.edsoo.ru/11ef33

79
OTHOCHUTEIbHAS 2a
BJIQYKHOCTD
https://m.edsoo.ru/eda6d7
80 Pemenue 3agau
71
TBEpnoe Telo.
K
PHETALIHHACCIHE 1 https://m.edsoo.ru/dac86a
81 aMmopdHbIe Tena. 9%b
AHM30TPOIHUS CBOWCTB -
KPHUCTAJJIOB
[InaBnenue u
89 KPHUCTAJLTU3AIHS. https://m.edsoo.ru/b1fe5da
V nenpHas TeIUioTa f
wiasnenus. Cyonumanus
Jleqopmarym TBEpIOTO https://m.edsoo.ru/9195ad
83 tena. PacTsokenue n

cxarue. Cnur. Moayib

dc



https://m.edsoo.ru/11ef332a
https://m.edsoo.ru/11ef332a
https://m.edsoo.ru/eda6d771
https://m.edsoo.ru/eda6d771
https://m.edsoo.ru/dac86a9b
https://m.edsoo.ru/dac86a9b
https://m.edsoo.ru/b1fe5daf
https://m.edsoo.ru/b1fe5daf
https://m.edsoo.ru/9195addc
https://m.edsoo.ru/9195addc

IOnra. IIpenen ynpyrux
nedopmanuit

TemioBoe pacmupeHue
KUIAKOCTEN U TBEPABIX

https://m.edsoo.ru/c4afd84

84 TeJ. AHTapMOHU3M 3
TEIIOBBIX KOJICOaHUM -
YaCTUIl BEIIeCTBA
85 [TpeoOpaszoBanue 3HEPTHA https://m.edsoo.ru/38b779
B (ha30BBIX TIEpPEX0aax 81
36 YpaBHEHHE TEILIOBOTO https://m.edso00.ru/187698
Oajranca ea
https://m.edsoo.ru/dd3bbc
87 Pemenue 3aau
17
[ToBepxHOCTHOE
HATSDKCHHE.
Kanunnsipasie sBieHwus.
a8 JlaBiieHue 1Mo/ https://m.edsoo.ru/1674ae
UCKPUBJICHHOM df
TOBEPXHOCTBIO
x)uakoctr. opmyna
Jlannaca
Obobmenne u . https://m.edsoo.ru/b86bca
89 CHCTEMAaTH3aLUs 3HAHUN

no teme "ArperaTHblie

da



https://m.edsoo.ru/c4afd848
https://m.edsoo.ru/c4afd848
https://m.edsoo.ru/38b77981
https://m.edsoo.ru/38b77981
https://m.edsoo.ru/187698ea
https://m.edsoo.ru/187698ea
https://m.edsoo.ru/dd3bbc77
https://m.edsoo.ru/dd3bbc77
https://m.edsoo.ru/1674aedf
https://m.edsoo.ru/1674aedf
https://m.edsoo.ru/b86bcada
https://m.edsoo.ru/b86bcada

COCTOSIHHS BEILIECTBA.
®da3oBbI€ NEpexoapl”

KonTtponbsHas pabota 1o
TeMe " ArperaTHnie

https://m.edso0.ru/637137

90
COCTOSIHHS BEIIECTBA. ab
®da3oBbI€ NEpEXOabI"
DJIeKTpHU3alus TeN U e€
IIPOSIBIICHHUSI.
C) 5 .
JICKTPITACCIII 3apil https://m.edso0.ru/d8239b
91 JIBa BHIa DIIEKTPUIECKUX o1
3apsinoB. [IpoBoaHMKY, —
JMDJICKTPUKH U
TIOJTYTIPOBOJHUKH
DJIleMEeHTapHbIN
92 AIIEKTPUICCKUI 3apsiI. https://m.edsoo.ru/3839a7
3aKOH COXpaHEHUs 5e
AIEKTPUUECKOTO 3apsiia
B .
SAHMOACHETBHE https://m.edso00.ru/22342e
93 3apsiaoB. ToueuHbie P
3apsibl. 3akoH Kynona —
https://m.edsoo.ru/77a9d4
94 Perrenue 3agau
57
C) .E
Hve KIPHABCKOC Hoxe. BIO https://m.edsoo.ru/5f69d8
95 JIEWCTBUE HA

QJICKTPUYICCKUC 3apAIbl

3a



https://m.edsoo.ru/637137ab
https://m.edsoo.ru/637137ab
https://m.edsoo.ru/d8239b91
https://m.edsoo.ru/d8239b91
https://m.edsoo.ru/3839a75e
https://m.edsoo.ru/3839a75e
https://m.edsoo.ru/22342ef5
https://m.edsoo.ru/22342ef5
https://m.edsoo.ru/77a9d457
https://m.edsoo.ru/77a9d457
https://m.edsoo.ru/5f69d83a
https://m.edsoo.ru/5f69d83a

96

Hanpsxkénnocts
AIEKTPUYECKOTO TOJIA.
[TpoOuslit 3apsia. Jlunun
HANPSKEHHOCTH
3JIEKTPUYECKOTO ITOJIA.
OnHopoaHoe
AIEKTPUYECKOE MOJIE

https://m.edsoo.ru/ele8db
c4

97

IloTeHnInaabHOCTD
BJIEKTPOCTATUYECKOTO
mojs. Pa3Hocts
IMOTEHIIMAJIOB U
HAMpPsKCHUE

https://m.edsoo.ru/ae94dc
27

98

[ToreHumanbHas sHEprus
3apsaa B
AJIEKTPOCTATUYECKOM
nosne. Ilorennman
BIIEKTPOCTATUYECKOTO
oJIs

https://m.edsoo.ru/5a9a65
71

99

CBs13b HaNPSHKEHHOCTU
NOJISI M pa3HOCTHU
MOTEHIIMAJIOB IS
AIEKTPOCTATUYECKOTO
oSt

https://m.edsoo.ru/9f3f928
9

100

[IpuHLIMO cyniepno3uuuu
3JIEKTPUYECKUX TTOJIEN

https://m.edso0.ru/1bd186
54



https://m.edsoo.ru/e1e8dbc4
https://m.edsoo.ru/e1e8dbc4
https://m.edsoo.ru/ae94dc27
https://m.edsoo.ru/ae94dc27
https://m.edsoo.ru/5a9a6571
https://m.edsoo.ru/5a9a6571
https://m.edsoo.ru/9f3f9289
https://m.edsoo.ru/9f3f9289
https://m.edsoo.ru/1bd18654
https://m.edsoo.ru/1bd18654

https://m.edso0.ru/163711

101 = Pemenue 3a1au
€a

Hoze Touetnoro sapsza. https://m.edsoo.ru/cc734d
102 | Tlone paBHOMEpPHO ce

3apsyKEHHOM chephl -

[Tone paBHOMEPHO

3apAKEHHOIO 110 00HEMY https://m.edsoo.ru/4677e4
103 | mapa. Ilone paBHOMEpHO 63

3apsOKEHHON -

OECKOHEYHOM TIIOCKOCTH

[IpoBogHuKH B
104 | IEKTPOCTATHYECKOM https://m.edsoo.ru/a6229e

mosie. Y CIOBHE 4d

paBHOBECHUS 3apsiIOB

JnssexTpuku u
105 | TOTYNPOBOIHUKH B https://m.edso00.ru/62476a

AJIEKTPOCTATUICCKOM dl

noJie

Konpgencarop.

IICKTPOEMKOCTE https://m.edsoo.ru/e7d2baf
106 | xonmeHcaropa. ;

DIJIEKTPOEMKOCTD -

IIJIOCKOI'O KOHACHCATOpa



https://m.edsoo.ru/163711ea
https://m.edsoo.ru/163711ea
https://m.edsoo.ru/cc734dce
https://m.edsoo.ru/cc734dce
https://m.edsoo.ru/4677e463
https://m.edsoo.ru/4677e463
https://m.edsoo.ru/a6229e4d
https://m.edsoo.ru/a6229e4d
https://m.edsoo.ru/62476ad1
https://m.edsoo.ru/62476ad1
https://m.edsoo.ru/e7d2baf7
https://m.edsoo.ru/e7d2baf7

[TapannensHoe

https://m.edsoo.ru/5aef8d6

107 | coenuHeHue 9
KOHJICHCAaTOPOB
Hocnezopareisoe https://m.edsoo.ru/11bce6
108 | coemuHeHHE 46
KOHJICHCATOpPOB T
109 DHeprus 3apsKEHHOTO https://m.edso0.ru/235a28
KOHJICHCATOpa b8
110 | Pemerue sanau https://m.edsoo.ru/656b4b
18
JBIDKEHe 3apsieHHOIL https://m.edsoo.ru/b4b416
111 | yacTulbl B OAHOPOAHOM 7
AIEKTPUIECKOM IT0JIC —
112 Pemenue sazau https://m.edsoo.ru/8321c4
d4
O000111eH1E U
113 CUCTEMATHU3ALIMS 3HAHUN https://m.edso00.ru/144d95
110 TeMe "DJICKTPUICCKOEC 2f
nojie"
KortpoabHas padora no https://m.edsoo.ru/8add45
114 | Teme "DneKTpUUEeCcKOe P
nojie" —
115 Cwuia toka. [TocTosHHBIH https://m.edsoo.ru/b68114

TOK. Y CJIOBUSA

13



https://m.edsoo.ru/5aef8d69
https://m.edsoo.ru/5aef8d69
https://m.edsoo.ru/11bce646
https://m.edsoo.ru/11bce646
https://m.edsoo.ru/235a28b8
https://m.edsoo.ru/235a28b8
https://m.edsoo.ru/656b4b18
https://m.edsoo.ru/656b4b18
https://m.edsoo.ru/b4b416c7
https://m.edsoo.ru/b4b416c7
https://m.edsoo.ru/8321c4d4
https://m.edsoo.ru/8321c4d4
https://m.edsoo.ru/144d952f
https://m.edsoo.ru/144d952f
https://m.edsoo.ru/8add45f8
https://m.edsoo.ru/8add45f8
https://m.edsoo.ru/b6811413
https://m.edsoo.ru/b6811413

CYILLIECTBOBAaHUS
MIOCTOSTHHOTO
AIEKTPUUECKOTO TOKA

HcTouHuku TOKA.

https://m.edsoo0.ru/167f5ef

116 Hampspxenue u DJ1C 5
3akon Oma 414 y4acTka https://m.edso00.ru/953f39
117 | nenu. DAEKTPUYECKOE dd
CONPOTHUBJICHUE
3aBHCUMOCTh
COTIPOTHUBJICHUS
118 OJTHOPOJTHOTO https://m.edsoo.ru/1b983c
IIPOBOJIHUKA OT €T0 ba
JUTMHBI U TUIOIIA/IN
HOTIEPEYHOT0 CCUCHMS
Y nenpHOE
119 | COmpOTHBICHHE https://m.edso00.ru/12739d
BemiecTBa. Penrenne bl
3a7a4
ITocnenoBarensHOE,
100 | TApaIenbHOe, https://m.edsoo.ru/ebd277
CMEIIaHHOE COETMHEHHE dd
IIPOBOTHUKOB
Pacuer p a3BeTBHeHHBVIX https://m.edsoo.ru/e897cl
121 | »nexTpuyecKux meneu.

[TpaBuia Kupxroda

e3



https://m.edsoo.ru/167f5ef5
https://m.edsoo.ru/167f5ef5
https://m.edsoo.ru/953f39dd
https://m.edsoo.ru/953f39dd
https://m.edsoo.ru/1b983cba
https://m.edsoo.ru/1b983cba
https://m.edsoo.ru/12739db1
https://m.edsoo.ru/12739db1
https://m.edsoo.ru/ebd277dd
https://m.edsoo.ru/ebd277dd
https://m.edsoo.ru/e897c1e3
https://m.edsoo.ru/e897c1e3

https://m.edsoo.ru/9692ce

122 | P
CHICHUC 3a1a4 QZ
Pabora oxektputieckoro https://m.edsoo.ru/63fc1f6
123 | Toka. 3akoH [[xoyns — c
Jlenna -
124 | Pemenue sanau gttps://m.edsoo.ru/743f2f5
MouHoCTh
STCKTPIACCROTO TOKA. https://m.edsoo.ru/73ca28
125 | TemmoBast MOIITHOCTB, 81
BbBIACIIICMAs HA _
PE3UCTOPC
126 Pemenue sazau Zttps://m.edsoo.ru/b4df8ee
SAC u puyrpenee https://m.edsoo.ru/14a999
127 | compotuBneHUE 97
MCTOYHHUKA TOKA T
3axon OMaUHM HOJHON https://m.edsoo.ru/671f4cf
128 | (3amkHyTOIA) c
BJICKTPUYECKOH LIETTH -
129 | Pemerue sanau https://m.edso00.ru/96ed96
72
130 MOIIHOCTh UCTOYHUKA https://m.edsoo.ru/14ele7f

TOKa

C



https://m.edsoo.ru/9692cee7
https://m.edsoo.ru/9692cee7
https://m.edsoo.ru/63fc1f6c
https://m.edsoo.ru/63fc1f6c
https://m.edsoo.ru/743f2f57
https://m.edsoo.ru/743f2f57
https://m.edsoo.ru/73ca2881
https://m.edsoo.ru/73ca2881
https://m.edsoo.ru/b4df8ee4
https://m.edsoo.ru/b4df8ee4
https://m.edsoo.ru/14a99997
https://m.edsoo.ru/14a99997
https://m.edsoo.ru/671f4cfc
https://m.edsoo.ru/671f4cfc
https://m.edsoo.ru/96ed9672
https://m.edsoo.ru/96ed9672
https://m.edsoo.ru/14e1e7fc
https://m.edsoo.ru/14e1e7fc

https://m.edsoo.ru/2e8399

131 | KopoTkoe 3aMbIKaHHE o5
132 Konnencarop B ernu https://m.edsoo.ru/ca2d98f
IIOCTOSIHHOI'O TOKAa C
https://m.edsoo.ru/8be8df
133 | Pemenue 3a1au D
bb
P
crierme Saﬂf o TeMe https://m.edsoo.ru/fbc71f9
134 | "TlocTosTHHBIN 9
ANEKTPUYECKUH TOK" -
P
crierme Saﬂfl O TeME https://m.edsoo.ru/fd8456
135 | "IlocTOosTHHBII Af
ANEKTPUYECKUH TOK" -
P
crierme 3aﬂf 1 HOTeME https://m.edsoo.ru/e9bf8c7
136 | "IlocTossHHBIN d
AIEKTPUYECKUH TOK" -
O000111EH1E U
137 CUCTEMATHU3ALIMS 3HAHUN https://m.edso0.ru/b31275
1o Teme "IlocTosHHBIN 3c
AJIEKTPUYECKUN TOK"
K §)
OHTPOTILHA pa OvTa 1o https://m.edsoo.ru/3b3e62
138 | Tteme "llocTOsSHHBIN 64
AJIEKTPUYECKUN TOK" —
139 DeKTpuyecKas https://m.edsoo.ru/74ce96

IMPOBOJAUMOCTD

38



https://m.edsoo.ru/2e8399e5
https://m.edsoo.ru/2e8399e5
https://m.edsoo.ru/ca2d98fc
https://m.edsoo.ru/ca2d98fc
https://m.edsoo.ru/8be8dfbb
https://m.edsoo.ru/8be8dfbb
https://m.edsoo.ru/fbc71f99
https://m.edsoo.ru/fbc71f99
https://m.edsoo.ru/fd84564f
https://m.edsoo.ru/fd84564f
https://m.edsoo.ru/e9bf8c7d
https://m.edsoo.ru/e9bf8c7d
https://m.edsoo.ru/b312753c
https://m.edsoo.ru/b312753c
https://m.edsoo.ru/3b3e6264
https://m.edsoo.ru/3b3e6264
https://m.edsoo.ru/74ce9638
https://m.edsoo.ru/74ce9638

Pa3JIMYHbBIX BEIIECTB.
DIIEKTPUYECKUM TOK B
MeTaiax.
CBepxX1poBOIUMOCTb

DIIEKTPUYECKHN TOK B
pacTBOpax M paciiaBax

https://m.edsoo.ru/166c3e

140 | »aeKTpONUTOB. 3aKOHBI 31

®Qapanes mist -

AIEKTPOIIN3a

DJICKTPUYECKUN TOK B https://m.edsoo.ru/fd1c76c
141

razax. [Inasma 4

DUISKTPHHECKI TOK B https://m.eds00.ru/51313d
142 | Bakyyme. Bakyymubie fd

prOOpPbI —
143 DICKTPUYCCKUN TOK B https://m.eds00.ru/369¢25

MOJTYTPOBOJHUKAX 23
144 [MTonynpoBOTHUKOBBIE https://m.edsoo.ru/34bfclc

npuOopbI 9

Du3nyeCKni NPAKTUKYM

o Teme "M3mepenue

CHUIDL TOKA T HATIPAACHI https://m.edsoo.ru/887a81
145 | B enu NOCTOSIHHOTO TOKA

IIPY MIOMOIIIM aHAJIOTOBBIX
U IUGPOBBIX
U3MEPUTETBHBIX

2f



https://m.edsoo.ru/166c3e31
https://m.edsoo.ru/166c3e31
https://m.edsoo.ru/fd1c76c4
https://m.edsoo.ru/fd1c76c4
https://m.edsoo.ru/51313dfd
https://m.edsoo.ru/51313dfd
https://m.edsoo.ru/369c2523
https://m.edsoo.ru/369c2523
https://m.edsoo.ru/34bfc1c9
https://m.edsoo.ru/34bfc1c9
https://m.edsoo.ru/887a812f
https://m.edsoo.ru/887a812f

npuOopoB" wiu
"3HaKOMCTBO C IU(PPOBOU
naboparopueit o GpusukKe.
[Ipumepsl u3mMepeHus
bu3nuecKnX BeTUYUH MpU
IOMOIIY KOMIIBIOTEPHBIX
JaTYNKOB"

146

DuU3nYeCKUN NPAKTUKYM
o teme "M3yueHue
HEPAaBHOMEPHOT'O
JBUKEHUS C LEIBIO
OnpeeIeHUs
MTHOBEHHOW cKopocTh"

https://m.edsoo.ru/d3fb82

43

147

DOU3NIECKUN TPAKTUKYM
o Teme "M3mepenue
YCKOPEHHUS MPU
PSIMOJIMHEMHOM
PaBHOYCKOPEHHOM
JIIBUKEHUH 110 HAKJIOHHOU
IUIOCKOCTH" HJIN
"HccnenoBanue
3aBUCUMOCTH MyTH OT
BPEMEHU NPHU
PaBHOYCKOPEHHOM
TIBHOKEHUHN"

https://m.edsoo0.ru/6264b2
8c



https://m.edsoo.ru/d3fb8243
https://m.edsoo.ru/d3fb8243
https://m.edsoo.ru/6264b28c
https://m.edsoo.ru/6264b28c

148

PU3NYECKUN PAKTUKYM
no teme "M3mepenne
YCKOPEHUSI CBOOOTHOTO
najgenus" unu "M3ydenue
JBUKEHHUS Tena,
OpOITIEHHOTO
TOPU30HTAIBHO"

https://m.edsoo.ru/b393dc

b4

149

DuU3nYeCKUN NPAKTUKYM
o teme "M3yueHue
JBUKECHUS TeNa 1o
OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJIIO
CKOPOCTHIO" WIIH
"UccnenoBanue
3aBUCUMOCTH MEPUO/Ia
oOpaleHusi KOHUYECKOro
MasTHUKA OT €r0
napameTpoB"

https://m.edsoo.ru/a51714

2e

150

PuU3NYECKUN MPAKTUKYM
o teme "M3mepenue
PaBHOJIEUCTBYIOLIEH
CHUJIBI IPU IBUKCHUU
Opycka 1o HaKJIOHHOU
IJIOCKOCTHU" WIIH
"[IpoBepka runoTessl O

https://m.edsoo.ru/51e399

ac



https://m.edsoo.ru/b393dcb4
https://m.edsoo.ru/b393dcb4
https://m.edsoo.ru/a517142e
https://m.edsoo.ru/a517142e
https://m.edsoo.ru/51e399ac
https://m.edsoo.ru/51e399ac

HE3aBUCUMOCTH BPEMEHU
JBIKEHUS OpycKa 1o
HAKJIOHHOM MJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT
ero mMaccser"

151

PuU3NYECKUN PAKTUKYM
1o teme "HccienoBanue
3aBUCUMOCTH CHJI
yIPYTroCTH,
BO3HUKAIOIIUX B MPYKUHE
U pE3UHOBOM 00pasIiie, OT
ux aepopmaruu’ wim
"N3yueHune ABUKEHUS
CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOU
yepes JErkuit 010K"

https://m.edsoo.ru/9ef829
92

152

PU3NYECKUN PAKTUKYM
o teme "M3mepenune
ko3¢ uLrieHTa TpeHus 1o
BEJIMYHMHE YTIIOBOTO
kordduireHTa
3apucumocTH FTp(N)"
nnu "MccnenoBanue
JIBUKEHUSI OpycCKa 1Mo
HaKJIOHHOM IIOCKOCTH C

https://m.edsoo.ru/e6¢f8bl
-



https://m.edsoo.ru/9ef82992
https://m.edsoo.ru/9ef82992
https://m.edsoo.ru/e6cf8b17
https://m.edsoo.ru/e6cf8b17

EPEMEHHbBIM
kodurnenToM TpeHus"
win "N3ydyenue
NBUKECHUS TPy3a Ha Baly
¢ TpeHuem"

153

PuU3NYECKUN PAKTUKYM
1o teme "HccienoBanue
YCJIOBUM PaBHOBECUS
TBEPIOTO TENA,
UMEIOIIETO OCh
BpallleHus" uiu
"KonctpyupoBanue
KPOHIITENHOB U PACUYET
CHJI yIPYTOCTH" WIIH
"N3ydyeHune ycTOMUYNBOCTH
TBEPAOTO TENA,
MMEIONIETO II0IIAIb
onopsI"

https://m.edso0.ru/125596

34

154

PuU3NYECKUN MPAKTUKYM
o teme "M3mepenue
UMITyJIbCA TeJa 10
TOPMO3HOMY NyTU'" WK
"M3MmepeHure CUIIbl TATH,
CKOPOCTH MOJIENIN
AICKTPOMOOHIIS U

https://m.edso0.ru/92e753
37



https://m.edsoo.ru/12559634
https://m.edsoo.ru/12559634
https://m.edsoo.ru/92e75337
https://m.edsoo.ru/92e75337

MOIITHOCTH CHJIBI TSATH"
niu "CpaBHEHUE
U3MEHEHUS UMITyJIbCca
TeJla ¢ UMITYJILCOM CHJIBI"
nnu "MccnenoBanue
COXpaHEHMS UMIYJIbCa
IpHU YIIPYroMm
B3aUMOJIEUCTBUU" WA
"U3mepenue
KMHETUYECKON SHEPTUHU
Teja 0 TOPMO3HOMY
nyTu"

155

PuU3NYECKNN MPAKTUKYM
o teme "M3yuenue
U30TEPMHYECKOTO
nporecca
(PEKOMEHI0BAHO
UCIIOJIb30BaHUE

i poBoit mabopatopun)"
unu "N3ydeHue
M30XOpHOro mpoiiecca'
ninu "U3ydyenune
n3o0apHoro mnpoiecca”
wiu "[IpoBepka
ypaBHEHUS COCTOSTHUS"

https://m.edsoo.ru/2cc453

66



https://m.edsoo.ru/2cc45366
https://m.edsoo.ru/2cc45366

156

PU3NYECKUN PAKTUKYM
no teme "M3mepenne
YACIBHON TEIIOEMKOCTH"
nnu "MccnenoBanue
mpolecca OCTHIBAHUS
BelllecTBa" WK
"UccnenoBanue
aauabaTHoro mpoiecca'
niu "U3ydyenue
B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYISIPHOTO
B3aMMOJICUCTBUS U
TeMIEpaTypbl KUTICHUS
KujkocTen"

https://m.edso0.ru/64769b
23

157

DU3NYECKUN NPAKTUKYM
o teme "M3yuyeHue
3aKOHOMEPHOCTEN
ucrapeHust >KuaKoctei"”
unu "N3mepenue
YAEIbHOM TETUIOThI
IUIABJIEHUS JIbAA" WIN
"N3yueHune CBOMCTB
HACBIIEHHBIX NapOB" WK
"N3mepenne abCoIIOTHOM
BJI&XKHOCTH BO3AyXa U

https://m.edsoo.ru/6518de
5



https://m.edsoo.ru/64769b23
https://m.edsoo.ru/64769b23
https://m.edsoo.ru/6518def5
https://m.edsoo.ru/6518def5

OILIEHKA MaccChl IapoOB B
noMeuieHuu". smepenue
koaddulreHTa
MIOBEPXHOCTHOTO
HATSKEHUS

158

PuU3NYECKUN PAKTUKYM
no teme "Habnronenue
peBpaIleHUs SHEPTUU
3apsKEHHOTO
KOHJIEHCATOPa B SHEPIUIO
U3JIy4yeHus cBeToauona'
win "M3ydenue
MPOTEKAHUs TOKA B LIETIH,
coaepKalen
KOHJIeHCaTop" Win
"Pacnpenenenue
Pa3HOCTHU NOTEHIMATIOB
(HampsKEHUs ) pU
MOCJIEI0BATEIILHOM
COEAMHEHUHU
KOHJIEHCATOpOB"

https://m.edsoo0.ru/8ab6f1
91

159

DOU3NYECKUN TPAKTUKYM
o teme "HMccienoBanue
CMEILIAHHOTO COEIMHEHUS
pe3ucTopoB" uimn

https://m.edsoo.ru/689acfd
e



https://m.edsoo.ru/8ab6f191
https://m.edsoo.ru/8ab6f191
https://m.edsoo.ru/689acfde
https://m.edsoo.ru/689acfde

"N3mepeHne yaenbHoro
CONPOTHUBJIECHUS
IIPOBOJTHUKOB'" MIIN
"UccienoBanue
3aBUCUMOCTH CHJIBI TOKA
OT HaIIpsDKEHUS JUIsl
JaMITbl HaKaJIUBaHUS"

160

DuU3nYeCKUN NPAKTUKYM
o reMe "HaoOironenme
aJeKTpon3a’ uium
"N3mepeHue 3apsaa
OJIHOBQJICHTHOTO MOHA"
unu "WccnenoBanue
3aBUCUMOCTH
COMPOTHUBJICHUS
TEPMOPE3UCTOpa OT
TeMIepaTypsl" Win
"CHsiTHE BOJIbT-aMIIEPHOM
XapaKTEePUCTUKHU roja"

https://m.edsoo.ru/d12ec8

27

161

Pe3epBHBIl ypOK.
O000111eH1E U
CHCTEMaTH3aIus 3HaHUHN
o Teme "Kunemartuka"

https://m.edsoo.ru/clcd66

83

162

Pe3epBHBIN ypOK.
0O000111eH1E U

https://m.edsoo.ru/3e83a7

al



https://m.edsoo.ru/d12ec827
https://m.edsoo.ru/d12ec827
https://m.edsoo.ru/c1cd6683
https://m.edsoo.ru/c1cd6683
https://m.edsoo.ru/3e83a7a7
https://m.edsoo.ru/3e83a7a7

cucTeMaTHu3alus 3HaHUMI
o teme "/IluHamuka"

163

PesepBHBbIl ypoOK.
O0o0menue u
cHCTEMaTHu3aIus 3HaHUM
o Teme "CraTuka
TBEpAOro rtena'"

https://m.edsoo.ru/fldde2

29

164

PesepBHbIN ypOK.
O0600meHne u
cHCTeMaTHU3al1s 3HAaHUM
1o TeMe "3aKOHBI
COXpaHEHUS B MEXaHUKE"

https://m.edsoo.ru/ffffdfb9

165

PesepBHBIN ypOK.
O0o0menue u
cHCTEMaTHu3aIus 3HaHUM
1o Teme "OCHOBBI
MOJIEKYJIIPHOKUHETUYECK
ot Teopun"

https://m.edsoo.ru/1eb171

93

166

PesepBHBIN ypOK.
O0o0menue u
cucTeMaTHu3alus 3HaHUMI
110 TEME
"TepMoauHaMHKa.
TemnoBrsle MamIuHbBL"

https://m.edsoo.ru/491db9

5e



https://m.edsoo.ru/f1dde229
https://m.edsoo.ru/f1dde229
https://m.edsoo.ru/ffffdfb9
https://m.edsoo.ru/1eb17193
https://m.edsoo.ru/1eb17193
https://m.edsoo.ru/491db95e
https://m.edsoo.ru/491db95e

167

Pe3epBHbI ypOK.
0O000111eH1E U
CHUCTEeMaTH3allusl 3HAaHU I
1o TeMe "ArperatHbie
COCTOSIHUS BEIIECTBA.
®dazoBbIe nepexoip"”

https://m.edsoo.ru/376bbe
d

168

PesepBHbIl ypoK.
O000111EH1E U
CUCTEMAaTHU3alMs 3HAHUHI
1o TemMe "DJIEKTPUIECKOe
nose"

https://m.edsoo.ru/a3a31d
b5

169

PesepBHBIN ypOK.
O000111EH1E U
CUCTEMATH3alNsl 3HAHUI
no teme "IlocTosHHBIM
AIEKTPUYECKUH TOK"

https://m.edsoo.ru/dbdb47
28

170

PesepBHbIl ypoK.
O000111EHME U
CUCTEeMaTH3allusl 3HAHUHN
no teme "Toku B
pa3InyYHbIX cpeaax”

https://m.edsoo.ru/e7d639
2

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170

16



https://m.edsoo.ru/376bbe7d
https://m.edsoo.ru/376bbe7d
https://m.edsoo.ru/a3a31db5
https://m.edsoo.ru/a3a31db5
https://m.edsoo.ru/dbdb4728
https://m.edsoo.ru/dbdb4728
https://m.edsoo.ru/e7d639f2
https://m.edsoo.ru/e7d639f2

11 KIIACC

No KoumnuyecTBo yacos Tara DJIEKTPOHHbIE
ungposbie
n/ | Tema ypoka Bcer | Kourpoubnbl | IlpakTuyeckn | H3y4YeHH
oOpa3oBareJibHbIE
n 0 ¢ padoThI ¢ padoThI A
pecypchbl
B3aumonerictBue
MOCTOSIHHBIX MarHuTOB
1 Y TIPOBOJTHUKOB C 1 https://m.edso00.ru/d726f92
TOKOM. MaruuTHoe d
none. ['unoresa
Awmmnepa
Bekrop MarautHOM
vHAyKIuU. [IpuHun
5 CYTIEePIIO3UIINH 1 https://m.edsoo.ru/275747d
MarHUTHBIX TOJIEH. e
JInHMM MarHUTHOU
UHTYKIAU
M
ATHITHO® HOE https://m.edsoo.ru/3783ff1
3 MPOBOJIHUKA C TOKOM. 1 c
OmneIT Opcrena -
4 Cuna Amriepa, eé 1 https://m.edsoo.ru/6f5427f
HaIlpaBJICHUE U MOYJb a
https://m.edsoo.ru/d41efee
3) Pemenue 3amau 1 2



https://m.edsoo.ru/d726f92d
https://m.edsoo.ru/d726f92d
https://m.edsoo.ru/275747de
https://m.edsoo.ru/275747de
https://m.edsoo.ru/3783ff1c
https://m.edsoo.ru/3783ff1c
https://m.edsoo.ru/6f5427fa
https://m.edsoo.ru/6f5427fa
https://m.edsoo.ru/d41efee2
https://m.edsoo.ru/d41efee2

[Ipumenenue 3aKoHa

6 Awmrepa. https://m.edsoo.ru/3b3f7d6
DIIEKTPOU3MEPUTEITBHBI a
€ IpuOOpPHI
Cuna Jlopenua, eé
HaIrpaBJICHUC U
y MOJyJ1b. [IBrOKEHUE https://m.edsoo.ru/aa8del4
3apsKEHHOM YacCTHULIbI B 8
O/THOPOJHOM
MAardmTHOM II0JIE
https://m.edsoo.ru/8c783d8
8 Pemenue 3amau 3
9 PaGora cuer Jloperta gttps.//m.edsoo.ru/2bef64d
https://m.edsoo.ru/e517b23
10 Pemenne 3amau o
MarsuTHoe noJjie B
1 BEIIICCTBE. https://m.edsoo.ru/2a8ccl7
deppoMarHeTHKH, 3
Imapa- 1 fMaMarHeTUKu
OCHOBHBIEC CBOMCTBA
12 (eppOMarHeTHKOB. https://m.edsoo.ru/bc26694
[Ipumenenue b

dbeppoMarHeTUKOB



https://m.edsoo.ru/3b3f7d6a
https://m.edsoo.ru/3b3f7d6a
https://m.edsoo.ru/aa8de148
https://m.edsoo.ru/aa8de148
https://m.edsoo.ru/8c783d83
https://m.edsoo.ru/8c783d83
https://m.edsoo.ru/2bef64d7
https://m.edsoo.ru/2bef64d7
https://m.edsoo.ru/e517b23e
https://m.edsoo.ru/e517b23e
https://m.edsoo.ru/2a8cc173
https://m.edsoo.ru/2a8cc173
https://m.edsoo.ru/bc26694b
https://m.edsoo.ru/bc26694b

Penrenune 3amad o

https://m.edsoo.ru/1faac6a

13 Teme "MaraurtHoe b
rojie" -
P
CILICHUE 3a/1a1 10 https://m.edsoo.ru/29cfabe
14 teme "MarautHoe d
rojie" -
SIBnenue
JICKTPOMATHITHON https://m.edsoo.ru/d7679be
15 uHayKouu. [Iotok 2
BEKTOPa MarHUTHOM -
UHYKIUN
https://m.edsoo.ru/1b88d33
16 O/J1C uHIyKIINN 4 D
Saxon ) https://m.eds00.ru/92685f5
17 3JIEKTPOMArHUTHOMN b
nnaykuu dapanes -
B
HXpeBoe https://m.edsoo.ru/b4a5396
18 3JIEKTPUYECKOE TOJIE. ;
Toku dyko B
INC munyxunn B https://m.edsoo.ru/c7d9b18
19 JBYKYITUXCS 5
MMPOBOJIHUKAX N
https://m.edsoo.ru/dc7934d
20 Pemenune 3agau

1



https://m.edsoo.ru/1faac6ab
https://m.edsoo.ru/1faac6ab
https://m.edsoo.ru/29cfa6ed
https://m.edsoo.ru/29cfa6ed
https://m.edsoo.ru/d7679bea
https://m.edsoo.ru/d7679bea
https://m.edsoo.ru/1b88d334
https://m.edsoo.ru/1b88d334
https://m.edsoo.ru/92685f5b
https://m.edsoo.ru/92685f5b
https://m.edsoo.ru/b4a53967
https://m.edsoo.ru/b4a53967
https://m.edsoo.ru/c7d9b182
https://m.edsoo.ru/c7d9b182
https://m.edsoo.ru/dc7934d1
https://m.edsoo.ru/dc7934d1

https://m.edsoo.ru/9b41ef5

21 [IpaBuio Jlenna d
NHayKTUBHOCTS.
29 Karymka https://m.edsoo.ru/7c53bb1
WHYKTUBHOCTH B LIECTIH 4
ITIOCTOSTHHOTO TOKA
23 f;iji:;ymm. SIC Zttps://m.edsoo.ru/bb32479
CaMOUHTYKIIUH
DHeprus MarHUTHOTO
o4 0JIS1 KaTYIIKKA C TOKOM. https://m.edsoo.ru/2f6d1de
DJIEKTPOMAarHUTHOE S
oJje
https://m.edsoo.ru/e999934
25 Pemenue 3agau 5
O0600meHHE U
26 CUCTEMATH3ALIHS https://m.edsoo.ru/f37ce6e
3HAHWI 110 TeMe 9
"OnekTpoauHamuka"
Komtpokraz padora https://m.edso0.ru/f622357
27 110 TEME o
"OnekTpoauHaMuka" B
28 KonebarenbHast https://m.edsoo.ru/23bedaa

cucreMa. CBOOOIHBIE

2



https://m.edsoo.ru/9b41ef5d
https://m.edsoo.ru/9b41ef5d
https://m.edsoo.ru/7c53bb14
https://m.edsoo.ru/7c53bb14
https://m.edsoo.ru/bb32479c
https://m.edsoo.ru/bb32479c
https://m.edsoo.ru/2f6d1de5
https://m.edsoo.ru/2f6d1de5
https://m.edsoo.ru/e9999345
https://m.edsoo.ru/e9999345
https://m.edsoo.ru/f37ce6e9
https://m.edsoo.ru/f37ce6e9
https://m.edsoo.ru/f622357e
https://m.edsoo.ru/f622357e
https://m.edsoo.ru/23be4aa2
https://m.edsoo.ru/23be4aa2

KoJicOaHus.
'apmonunueckue
KoJicOaHUs

29

Kunematnueckoe u
TUHAMHYECKOE
OIMCaHue
KO0J1e0aTeIbHbIX
JIBUOKCHUM

https://m.edso0.ru/1141464
4

30

DHepreTuyecKoe
onucanue. BeiBo
JTIMHAMHAYECKOTO
OITMCaHHUS
rapMOHUYECKHUX
KoJIcOaHUH U3 X
SHEPreTUYECKOro 1
KHUHEMaTHYSCKOTO
OITMCaHUs

https://m.edsoo.ru/78dab8e
1

31

Ammuryna u dasa
KoJieOaHu’

https://m.edsoo.ru/alaccd?2
2

32

Ilepnon u yacrora
konebanuid. [lepuos
MaJIbIX CBOOOIHBIX
KoJieOaHuM
MaTeMaTH4YEeCKOIO
MasTHUKa. [lepron

https://m.edsoo.ru/feff9e52



https://m.edsoo.ru/11414644
https://m.edsoo.ru/11414644
https://m.edsoo.ru/78dab8e1
https://m.edsoo.ru/78dab8e1
https://m.edsoo.ru/a1accd22
https://m.edsoo.ru/a1accd22
https://m.edsoo.ru/feff9e52

CBOOOTHBIX KOJIEOAHUI
PYKUHHOTO MasTHUKA

3aTyxaroiue
33 KOJIEOaHUSL. https://m.edsoo.ru/718e413
BBIHYKIEHHBIE 4
koJieOanus. Pe3oHanc
34 ABTOKOTCBAMIS gttps://m.edsoo.ru/a13b26a
https://m.edsoo.ru/fa6e477
35 Pemenne 3agau 3
Ypok-koHpepeH s
"M
CXAMICCIHe https://m.edso00.ru/2315377
36 KoJIe0aHUs B b
MY3bIKaTbHBIX =
UHCTpyMEHTax"
O0001IEeHNE U
CHCTehfaTmaum https://m.edsoo0.ru/c95a653
37 3HAHWUU 110 TEME
a
"MexaHu4eCcKue -
KoJieOanus"
DIJIEKTPOMArHUTHBIE
KOJIeOaHHUsL. https://m.edsoo.ru/9de437b
38 .
KonebarenpHblit f

KOHTYD



https://m.edsoo.ru/718e4134
https://m.edsoo.ru/718e4134
https://m.edsoo.ru/a13b26a7
https://m.edsoo.ru/a13b26a7
https://m.edsoo.ru/fa6e4773
https://m.edsoo.ru/fa6e4773
https://m.edsoo.ru/2315377b
https://m.edsoo.ru/2315377b
https://m.edsoo.ru/c95a653a
https://m.edsoo.ru/c95a653a
https://m.edsoo.ru/9de437bf
https://m.edsoo.ru/9de437bf

39

®opmyna ToMcoHa.
CBs13b aMILIUTYABI
3apsija KOHJAEHcaTopa ¢
aMIUIUTY 10 CHUJIBI TOKA
B K0JIeOaTEeIbHOM
KOHTYpe

https://m.edsoo.ru/37e9f97
Cc

40

3aKOH COXpaHEHUS
SHEPTUHU B UJCATHHOM
KoJe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/7e7b565
a

41

3aTyxariue
3JIEKTPOMArHUTHBIE
KoJIcOaHusl.
BrinyxienHbie
3JIEKTPOMAarHUTHbBIE
KoJIeOaHus

https://m.edsoo.ru/9add67d
b

42

IIepemeHHBIN TOK.
Pesucrop n
KOHJICHCATOp B LIENU
IIEPEMEHHOI0 TOKa

https://m.edsoo.ru/7db57a7
2

43

Karymka
WHIYKTABHOCTH B LIETIH
NIEPEMEHHOT0 TOKa

https://m.edso0.ru/e922e14
1



https://m.edsoo.ru/37e9f97c
https://m.edsoo.ru/37e9f97c
https://m.edsoo.ru/7e7b565a
https://m.edsoo.ru/7e7b565a
https://m.edsoo.ru/9add67db
https://m.edsoo.ru/9add67db
https://m.edsoo.ru/7db57a72
https://m.edsoo.ru/7db57a72
https://m.edsoo.ru/e922e141
https://m.edsoo.ru/e922e141

3akoH OMa mJis

https://m.edsoo.ru/1dc56al

44 3JIEKTPUYECKON 1ENH f

NEPEMEHHOT0 TOKa -

MommHoCcTh

MEPEMEHHOT0 TOKa.
45 AMIUTUTYTHOE U https://m.edsoo.ru/ddab957

JCHCTBYIOIICE f

3Ha4YCHUE CUJIBI TOKA U

HaIPsHKEHUS
46 Pesoraric » . https://m.edsoo.ru/bc158ffc

AIEKTPUUYECKON 1IeTTH

https://m.edsoo.ru/cf7c45c

47 Pemenne 3amau 1

Nneanbubii

TpaHchopmarop.

Hpomssozeteo, https://m.edsoo.ru/9ae7b7d
48 nepegavya u 5

noTpedyieHue -

BJICKTPUYECKON

SHEPTUU

DKOJIOTUYECKHUE PUCKU

NPT HIPOTEOACTES https://m.edso00.ru/9f737d7
49 AIEKTPOIHEPTUH. e

Kynerypa -

HUCIIOJIBb30BaHUA



https://m.edsoo.ru/1dc56a1f
https://m.edsoo.ru/1dc56a1f
https://m.edsoo.ru/ddab957f
https://m.edsoo.ru/ddab957f
https://m.edsoo.ru/bc158ffc
https://m.edsoo.ru/cf7c45c1
https://m.edsoo.ru/cf7c45c1
https://m.edsoo.ru/9ae7b7d6
https://m.edsoo.ru/9ae7b7d6
https://m.edsoo.ru/9f737d7e
https://m.edsoo.ru/9f737d7e

JJIEKTPOIHEPTUU B
IMOBCEIHEBHOM KU3HU

https://m.eds00.ru/883d669

50 Pemenue 3amgau 3
https://m.edso00.ru/f9a9d84

51 Pemenue 3agau 9

O06o0menue n

CHCTehfaTmaum https://m.edso0.ru/e9936e8
52 3HAHUU T10 TeMe ;

"IeKTpOMarHuTHbIC -

KoJicOaHus"

Mexatireckie BOHE. https://m.edsoo.ru/6a4b4a2
53 XapaKkTepUCTHKU 5

MEXaHHYECKUX BOJIH
54 CaolicTBa https://m.edsoo.ru/d286ca5

MEXaHUYECKUX BOJIH 4
55 3ByK. XapaKTepUCTUKN https://m.edsoo.ru/ee4112c

3BYyKa 2

NuppasByk u
56 yabTpasByk. [llymoBoe https://m.edso00.ru/5784955

3arps3HCHHE 1

OKPY>KaroIIen CpeIbl

https://m.eds00.ru/9494735

57 Pemenne 3agau

f



https://m.edsoo.ru/883d6693
https://m.edsoo.ru/883d6693
https://m.edsoo.ru/f9a9d849
https://m.edsoo.ru/f9a9d849
https://m.edsoo.ru/e9936e87
https://m.edsoo.ru/e9936e87
https://m.edsoo.ru/6a4b4a22
https://m.edsoo.ru/6a4b4a22
https://m.edsoo.ru/d286ca54
https://m.edsoo.ru/d286ca54
https://m.edsoo.ru/ee4112c2
https://m.edsoo.ru/ee4112c2
https://m.edsoo.ru/57849551
https://m.edsoo.ru/57849551
https://m.edsoo.ru/9494735f
https://m.edsoo.ru/9494735f

DIJIEKTPOMArHUTHBIE
BOJIHBL. M3nyueHue

https://m.edsoo.ru/95e5e8f

58

C—)J'IGKTpOMaFHI/ITHBIX g

BOJIH

OHeprus

aﬂeKTpOMavr HITTHBIX https://m.edsoo.ru/a678b21
59 BoyiH. CBoiicTBa 1

BJICKTPOMaFHI/ITHBIX -

BOJIH

[Mxana

DIICITPOMATHTITHBIX https://m.edsoo.ru/blc7ec5
60 BoJIH. [Ipumenenue d

BJICKTPOMaFHI/ITHBIX -

BOJIH B TEXHUKE U 6I>ITy

[IpuHIMIIBI paguoCBA3U

U TCJIICBUIACHUA.
61 Paguosokarusi. https://m.edsoo.ru/c7111d5

9JICKTpOMaFHI/ITHOC C

3arpsA3HCHUC

OKPY’KaIOIIEH CPEbI

Konrpoxbhas padota https://m.edsoo.ru/4al3d47
62 o TeMe "Konebanus u g

BOJIHBI" -
63 Cser. 3akon https://m.edso0.ru/ba29689

IPSAMOJIUHEWHOTO

6



https://m.edsoo.ru/95e5e8fc
https://m.edsoo.ru/95e5e8fc
https://m.edsoo.ru/a678b211
https://m.edsoo.ru/a678b211
https://m.edsoo.ru/b1c7ec5d
https://m.edsoo.ru/b1c7ec5d
https://m.edsoo.ru/c7111d5c
https://m.edsoo.ru/c7111d5c
https://m.edsoo.ru/4a13d478
https://m.edsoo.ru/4a13d478
https://m.edsoo.ru/ba296896
https://m.edsoo.ru/ba296896

pacrpocTpaHeHHUs
CBETa

64

Pemenue 3anau Ha
IPUMEHEHUE 3aKOHA
IPSAMOJIUHEWHOTO
pacrnpocTpaHEeHUs
CBETa

https://m.edsoo.ru/f44c485
e

65

OtpaxkeHue cBeTa.
[Lockoe 3epkao.
Cdepuueckoe 3epkaiio

https://m.edsoo.ru/c288a5b
5

66

[Ipenomnenue cpera.
AOCONIOTHBIN 1
OTHOCHUTEJIbHBIN
IIOKa3aTeb
npenomiieHus. [lomnoe
BHYTPECHHEE
OTpak€HHUE.
[IpenenbHbIN yroa
MIOJIHOTO BHYTPEHHETO
OTpakKEHHUS

https://m.edsoo.ru/583142d
3

67

Penienue 3ama4d Ha
IIPUMEHEHNUE 3aKOHOB
OTPaXCHUS U
MPEJIOMJIEHHS CBETA

https://m.edso0.ru/14636¢9
b



https://m.edsoo.ru/f44c485e
https://m.edsoo.ru/f44c485e
https://m.edsoo.ru/c288a5b5
https://m.edsoo.ru/c288a5b5
https://m.edsoo.ru/583142d3
https://m.edsoo.ru/583142d3
https://m.edsoo.ru/14636c9b
https://m.edsoo.ru/14636c9b

Xon Jryyen B Ipu3Me.
Jucnepcus csera.

https://m.edsoo.ru/182d32e

68 -
CnoxxHbIl cOCTaB e
oenoro cgeta. Lser
JInn3el. PokycHOE
69 paccTosiHue U https://m.eds00.ru/8c7e933
OIITHYECKAsK CHIIA 7
JIUH3BI
[Toctpoenue
20 N300paKEHUI B JIMH3aX https://m.edsoo.ru/c3f324c
U UX CUCTEMaX. e
YBeIUYEHNUE JTUH3bI
Pemenue 3anau Ha
HOCTpOCHAE . https://m.edsoo.ru/d67c¢114
71 U300paKEeHU, 3
MOJTy4aeMBbIX C
MOMOIIIBIO JIUH3
29 I'ma3 xak onTudeckas https://m.edsoo.ru/8d2dea8
cucTeMa 4
Penienune 3anau.
Hpenesms: https://m.edsoo.ru/1d79cd3
73 PUMEHHMOCTH 5
F€OMETPUYECKON =

OIITUKH



https://m.edsoo.ru/182d32ee
https://m.edsoo.ru/182d32ee
https://m.edsoo.ru/8c7e9337
https://m.edsoo.ru/8c7e9337
https://m.edsoo.ru/c3f324ce
https://m.edsoo.ru/c3f324ce
https://m.edsoo.ru/d67c1148
https://m.edsoo.ru/d67c1148
https://m.edsoo.ru/8d2dea84
https://m.edsoo.ru/8d2dea84
https://m.edsoo.ru/1d79cd32
https://m.edsoo.ru/1d79cd32

CxopocTh cBeTa u

https://m.edso0.ru/1c94484

74
METOBI €€ I/ISMepeHI/IH Q
https://m.edso0.ru/178d967
75 Jucnepcus cBera 5
https://m.edsoo.ru/c6611a7
76 WNuTtepdepenius cera q D
KorepenTtHeie
MICTOHHHKH. ¥ CIIOBHS https://m.edsoo.ru/d8776f6
77 HaOJIIOIEHUS ;
MAaKCUMYMOB U -
MWUHHUMYMOB
78 Pewenue 3agay https://m.edsoo.ru/c9dfcfal
II
79 PHMEHCHHC https://m.edsoo.ru/lefab4cf
UHTEPPEPECHITNH
https://m.edsoo.ru/2a48a5e
80 Hudpaxus cBeta - D
JudpakuronHas
81 pemiérka. YcioBue https://m.edsoo.ru/b37dlec
HaOJTIOIEHUS TJIABHBIX 7
MAaKCHUMYMOB
https://m.edsoo.ru/b193f19
82 Perenue 3agau

d



https://m.edsoo.ru/1c94484c
https://m.edsoo.ru/1c94484c
https://m.edsoo.ru/178d9676
https://m.edsoo.ru/178d9676
https://m.edsoo.ru/c6611a7d
https://m.edsoo.ru/c6611a7d
https://m.edsoo.ru/d8776f67
https://m.edsoo.ru/d8776f67
https://m.edsoo.ru/c9dfcfa1
https://m.edsoo.ru/1efa64cf
https://m.edsoo.ru/2a48a5e7
https://m.edsoo.ru/2a48a5e7
https://m.edsoo.ru/b37d1ec7
https://m.edsoo.ru/b37d1ec7
https://m.edsoo.ru/b193f19d
https://m.edsoo.ru/b193f19d

[TonnepeunocThb

https://m.edsoo.ru/5bceld9

83 CBETOBBIX BOJIH. c
[Monsipusanus ceera -
https://m.edsoo.ru/bbcl1117
84 Perienue 3agau g
85 CBeTOBBIE SIBJICHHUS B https://m.edsoo.ru/56d84bb
IIPUPOJIE S
O000111eH1E U
36 CUCTEMATH3ALIHS https://m.edso00.ru/82697d8
3HAHHH 110 TeEME 4
"Onruka"
87 KonTponbHas padota https://m.edsoo.ru/ec59c41
1o Teme «OnTuka 5
['panunbr
IPUMEHHUMOCTH
flaccreckon https://m.edsoo.ru/2266a9e
88 MEXaHHUKH. 3aKOHBI 3
ANEKTPOIUHAMUKH U =
TIPUHITATT
OTHOCHUTEIIBHOCTH
Hocrymats: . https://m.edsoo.ru/c79dalc
89 CHeIHNalbHON Teopun

OTHOCHUTCIBbHOCTHU

4



https://m.edsoo.ru/5bce1d95
https://m.edsoo.ru/5bce1d95
https://m.edsoo.ru/bbc11178
https://m.edsoo.ru/bbc11178
https://m.edsoo.ru/56d84bb5
https://m.edsoo.ru/56d84bb5
https://m.edsoo.ru/82697d84
https://m.edsoo.ru/82697d84
https://m.edsoo.ru/ec59c415
https://m.edsoo.ru/ec59c415
https://m.edsoo.ru/2266a9e8
https://m.edsoo.ru/2266a9e8
https://m.edsoo.ru/c79da1c4
https://m.edsoo.ru/c79da1c4

[IpocTpancTBEHHO-
BPEMEHHOW UHTEPBAIL.
[IpeobpazoBanus
Jlopenua. Ycnosue

90 IPUYUHHOCTH. https://m.edsoo.ru/65f1eff3
OTHOCUTENTBLHOCTD
OJIHOBPEMEHHOCTH.
3ameyieHue BPEMEHH U
COKpAIIICHHUE JITTUHBI
6]
Pt HMHEIHBC https://m.edsoo.ru/1d1c94f
91 PENATUBUCTCKOM 3
YaCTHIIBI B
CBs3b Macchl ¢
OHEpTIEH I HMIIYHBCOM https://m.edso00.ru/59f443c
92 PENATUBUCTCKON 4
YacCTULIbl. DHEPTHUsl -
TOKOS
03 PaBHOBecHOE TEIIOBOEC https://m.edsoo.ru/4eeab85
U3ITy4yeHue c
https://m.edsoo.ru/elee6ab
94 3akoH cMmelleHus: Buna b D
95 I'mnores3a M. [lnanka o https://m.edsoo.ru/8da3efb
kBaHTaX. ®OTOHEI 3
C)
96 HEPTI T HMITYIIbe https://m.edsoo.ru/faf3f546

dboToHa



https://m.edsoo.ru/65f1eff3
https://m.edsoo.ru/1d1c94f3
https://m.edsoo.ru/1d1c94f3
https://m.edsoo.ru/59f443c4
https://m.edsoo.ru/59f443c4
https://m.edsoo.ru/4eeab85c
https://m.edsoo.ru/4eeab85c
https://m.edsoo.ru/e1ee6abb
https://m.edsoo.ru/e1ee6abb
https://m.edsoo.ru/8da3efb3
https://m.edsoo.ru/8da3efb3
https://m.edsoo.ru/faf3f546

®dotorpdexT. OnbIThI

https://m.edsoo.ru/d3b57d7

97 A. T. Cronerosa. e
3akonbl hoTodPdhexTa -
YpaBHeHHe
JHEIITEHRE [l https://m.edsoo.ru/bca25d3
98 dotordpdexra. c
"Kpacnas rpanuna" B
dboTorddexra
99 JlaBjieHHUE CBeTa. https://m.eds00.ru/9139c8d
Onsitel I1. H. JIeGeneBa 6
100 BoanoBsIe cBOliCTBa https://m.edsoo.ru/22dc465
YaCTHIL f
Bousnsl ne bpoiins.
Aiia BOTHEL fe https://m.eds00.ru/f98b63b
101 | Bpoiins u pazmepbl 9
00J1acTH JTOKaIH3aIun -
JIBUKYILIENCA YaCTUILIbI
102 Kopmyckynspho- https://m.edsoo.ru/2bbe2ce
BOJTHOBOM Jyajau3m 4
Audparcuis https://m.edsoo.ru/7123ee6
103 | »7eKTpPOHOB Ha b
KpUcTaJlIax
104 Crienudmka n3MepeHuit https://m.edsoo.ru/25ed115

B MUKPOMHUPE.

8



https://m.edsoo.ru/d3b57d7e
https://m.edsoo.ru/d3b57d7e
https://m.edsoo.ru/bca25d3c
https://m.edsoo.ru/bca25d3c
https://m.edsoo.ru/9139c8d6
https://m.edsoo.ru/9139c8d6
https://m.edsoo.ru/22dc465f
https://m.edsoo.ru/22dc465f
https://m.edsoo.ru/f98b63b9
https://m.edsoo.ru/f98b63b9
https://m.edsoo.ru/2bbe2ce4
https://m.edsoo.ru/2bbe2ce4
https://m.edsoo.ru/7123ee6b
https://m.edsoo.ru/7123ee6b
https://m.edsoo.ru/25ed1158
https://m.edsoo.ru/25ed1158

CooTHOIICHUS
HEONPEACIEHHOCTEN
I'eitzenbepra

Pemenue rpadguaeckux

https://m.eds00.ru/2526925

105
3a/1a4 c
106 Pemienune pacuéTHbIX https://m.eds00.ru/249f927
3a1a4y c
KoutponbHas pabota
o TeMam: "OCHOBBI
107 | CTO". ?ttps.//m.edsoo.ru/9b44f60
"KopnyckymsipHo- -
BOJIHOBOM J1yanu3m"
OnbITEI 11O
HICCIICAOBAMIIIO https://m.edsoo.ru/a7ad8e6
108 | cTpoenus aToma. c
[1naneTapnast MoJenb -
atoma Pesepdopra
https://m.edsoo.ru/e6ab428
109 | ITocrynater bopa 5 D
Bunbl ciekTpos.
110 Criextp ypoBHEH https://m.edsoo.ru/f2ebbf7

SHEPTUU aToMa
BOJIOpOJIa

d



https://m.edsoo.ru/2526925c
https://m.edsoo.ru/2526925c
https://m.edsoo.ru/249f927c
https://m.edsoo.ru/249f927c
https://m.edsoo.ru/9b44f6cf
https://m.edsoo.ru/9b44f6cf
https://m.edsoo.ru/a7ad8e6c
https://m.edsoo.ru/a7ad8e6c
https://m.edsoo.ru/e6ab4282
https://m.edsoo.ru/e6ab4282
https://m.edsoo.ru/f2ebbf7d
https://m.edsoo.ru/f2ebbf7d

111

CrioHTaHHOE U
BBIHY)KJICHHOE
U3JIy4eHUE CBEeTa

https://m.edso00.ru/9585913
4

112

Jlazep

https://m.edsoo.ru/3eea94e
f

113

Hyknonnas mozaenn
snpa ['eizenbepra-
NBanenko. 3apsia u
MacCOBO€ YHUCJIIO s]Ipa.
H30TO0MmEL.
PangnoakTMBHOCTH

https://m.edsoo.ru/14b3634
3

114

3aKOH paJOAKTUBHOTO
pacnana. CBoiicTBa
MOHU3UPYIOIIETO
y3inyyeHus. Binsiaue
pPaIMOaKTUBHOCTHU Ha
YKVBBIC OPTaHU3MBI.
JozumeTpus

https://m.edsoo.ru/1decd?29
9

115

DHeprus CcBs3u
HYKJIOHOB B SIJIp€.
SnepHble CHUIIBL.
JledexT macchl sipa.
SlnepHbie peakuumy.
SlnepHbIE PEAKTOPHI.
[TpobGnemsl

https://m.edsoo.ru/3736a9d
a



https://m.edsoo.ru/95859134
https://m.edsoo.ru/95859134
https://m.edsoo.ru/3eea94ef
https://m.edsoo.ru/3eea94ef
https://m.edsoo.ru/14b36343
https://m.edsoo.ru/14b36343
https://m.edsoo.ru/1decd299
https://m.edsoo.ru/1decd299
https://m.edsoo.ru/3736a9da
https://m.edsoo.ru/3736a9da

YIPABISIEMOTO
TEPMOSIIEPHOTO
CHHTE3A.
OKOJIOTHYECKHE
aCIIEKThl Pa3BUTHS
SIICPHOM SHEPrETUKU

116

Mertonsl perucrpanuu
U YICCIIEJOBAHUS

QJICMCHTAPHBIX YaCTHUII.

DyHIaMEHTaIbHbIC
B3aNMO/ICVCTBUS.
bapuonsl, Me30HBI 1
JICITOHBI.
[Ipencrasnenue o
CrangapTHON MOJIEIIH.
KBapk-rimtoonnas
MOJIEb aJIPOHOB

https://m.edsoo.ru/e44f761
d

117

®du3uKa 3a npeaenaMu
CrangapTHOM MOJEIIH.
Témnas marepus u
TEMHAS SHEPTUA.
EnuncTBO (hrznueckoit
KapTUHBI MUpa

https://m.edsoo.ru/35bb53d
5



https://m.edsoo.ru/e44f761d
https://m.edsoo.ru/e44f761d
https://m.edsoo.ru/35bb53d5
https://m.edsoo.ru/35bb53d5

118

OTansl pa3BUTHUSA
ACTPOHOMHHU. 3HAYEHUE
aCTPOHOMHH

https://m.edso0.ru/423783c
b

119

[IpumennmocThb
3aKOHOB (DU3UKH IS
00BSICHEHHUSI IPUPO/IBI
KOCMHYECKHUX
00BEKTOB. MeTOIbI
ACTPOHOMUYECKHUX
HUCCIIETOBAaHUU

https://m.edso0.ru/81d38a3
3

120

CoBpeMeHHBIE
OTITHYECKHE
TEJICCKOTIBI,
PaMOTENECKOIIBI,
BHeaTMOchepHas
ACTPOHOMMUS

https://m.edsoo.ru/46d173d
5

121

Bup 3B€31H0r0 HEOA.
Co3Be3usi, IpKue
3BE3/IbI, IUIAHETHI, UX
BUINMOE IBHKECHHE

https://m.edsoo.ru/18f19aa
1

122

CoJtHeyHast cUCTEMA.
Conaue. ConHeyHas
aKTUBHOCTL. UCTOUHUK
sHepruu CosHIa U
3BE3 ]

https://m.edsoo.ru/9falfdl
2



https://m.edsoo.ru/423783cb
https://m.edsoo.ru/423783cb
https://m.edsoo.ru/81d38a33
https://m.edsoo.ru/81d38a33
https://m.edsoo.ru/46d173d5
https://m.edsoo.ru/46d173d5
https://m.edsoo.ru/18f19aa1
https://m.edsoo.ru/18f19aa1
https://m.edsoo.ru/9fa1fd12
https://m.edsoo.ru/9fa1fd12

123

3BE3/1bI, UX OCHOBHBIC
XapaKTePUCTUKHU.
Juarpamma
"CHeKTpaIbHBIN KJ1acc
— CBETUMOCTB"

https://m.edsoo.ru/f9cf5f9e

124

3Be3 bl TJIaBHOM
[IOCJIEA0BATEILHOCTH

https://m.edsoo.ru/d6bc667
9

125

BuyTtpenHee ctpoeHue
3B&371. COBpEMEHHBIE
peACTaBICHUS O
MPOUCXOKJICHUU U
spoJirornu CosHIa u
3BE3/. DTalbl )KU3HA
3BE3]T

https://m.edsoo.ru/dd8d115
8

126

Muneunsii [yt —
Hama ["amaktuka. TUnsl
rajakTuk. YepHele
IBIPHL B AIpax
TAIAKTUK

https://m.edsoo.ru/4a74c5e
4

127

Bcenennas.
Pacmmpenue
Bcenennoil. 3akoH
Xabb6mna. Teopus
Bosbiioro B3phiBa.
PenukroBoe uznydenue

https://m.edso00.ru/1879639
6



https://m.edsoo.ru/f9cf5f9e
https://m.edsoo.ru/d6bc6679
https://m.edsoo.ru/d6bc6679
https://m.edsoo.ru/dd8d1158
https://m.edsoo.ru/dd8d1158
https://m.edsoo.ru/4a74c5e4
https://m.edsoo.ru/4a74c5e4
https://m.edsoo.ru/18796396
https://m.edsoo.ru/18796396

128

MacrabHas
CcTpyKTypa Beenennoi.
Meraranaktuka

https://m.edso0.ru/168edd8
a

129

Hepeménnnie
npo0JIeMbl aCTPOHOMUU

https://m.edsoo.ru/b41cdfc
b

130

dusnyeckui
MPAKTUKYM T10 TEME
"UccnenoBanue
MarHUTHOT'O IOJIS
IIOCTOSIHHBIX
MarduToB" WiIMn
"HccnegoBanue
CBOMCTB
dbeppoMarHeTUKOB"
i "McciaenoBanue
JIECTBUSA IIOCTOSIHHOTO
MarHMTa Ha paMKy C
TOKOM"

https://m.edsoo.ru/75a7a2c
9

131

dusznueckui
MPAKTUKYM IO TEME
"N3mepeHure Cuibl
Awmnepa" unu
"N3yuenue
3aBUCUMOCTH CHJIbI
Amnepa ot cuibl Toka"

https://m.edsoo.ru/9elbd76
a



https://m.edsoo.ru/168edd8a
https://m.edsoo.ru/168edd8a
https://m.edsoo.ru/b41cdfcb
https://m.edsoo.ru/b41cdfcb
https://m.edsoo.ru/75a7a2c9
https://m.edsoo.ru/75a7a2c9
https://m.edsoo.ru/9e1bd76a
https://m.edsoo.ru/9e1bd76a

unu "OnpeneneHue
MarHMTHOW WHIYKIIMH
Ha OCHOBE U3MEPECHUS
cusibl Ammnepa'

132

dusnueckuit
MPaKTUKYM TI0 TEME
"UccienoBanue
SIBJICHUS
3JIEKTPOMArHUTHOU
UHIYKIUA" WIn
"OnpenenexHue
WHYKIUA BUXPEBOTO
MarHUTHOTrO noJjs"

https://m.edsoo.ru/ee77273
b

133

dusnyecku
MPAKTUKYM 10 TEME
"UccnenoBanue
SIBJICHUSA
CaMOMHIYKIIMH'" WA
"Coopka Moienu
3JIEKTPOMArHUTHOTO
reseparopa”

https://m.edso0.ru/2827a51
f

134

dusnueckui
MPaKTUKYM IO TEME
"N3mepenne nepuoaa
CBOOOIHBIX KOJIEOaHUN

https://m.edsoo.ru/eadcb66
b



https://m.edsoo.ru/ee77273b
https://m.edsoo.ru/ee77273b
https://m.edsoo.ru/2827a51f
https://m.edsoo.ru/2827a51f
https://m.edsoo.ru/eadcb66b
https://m.edsoo.ru/eadcb66b

HUTSIHOTO U
MPY>KUHHOTO
MasSTHUKOB"

135

dusnyecku
MPAKTUKYM IO TEME
"[IpeobpazoBanue
SHEPTHUHU B NMPYKUHHOM
MasiTHUKE"

https://m.edsoo.ru/431cd17
6

136

DOu3n4EeCKuii
MPAKTUKYM IO TEME
"UccnenoBanue
MEPEMEHHOT0 TOKa
yepes
MIOCJIEA0BATENBHO
COEIMHEHHBIE
KOHJIEHCATOP, KaTyIIKY
U pe3uctop" win
"UccnenoBanue
paboThl KICTOYHUKOB
CBETa B IIEMNHU
MEPEMEHHOI0 ToKa"

https://m.edsoo.ru/b73e4d1
.

137

dusznyecKknii
MPAKTUKYM IO TEME
"N3yuenue napaMeTpoB
3BYKOBO BOJIHBI"

https://m.edso0.ru/691384a
8



https://m.edsoo.ru/431cd176
https://m.edsoo.ru/431cd176
https://m.edsoo.ru/b73e4d17
https://m.edsoo.ru/b73e4d17
https://m.edsoo.ru/691384a8
https://m.edsoo.ru/691384a8

138

duznyecKuii
MPAKTUKYM TI0 TEME
"U3mepeHue
noKasare’s
npeaoMyeHus crexna'
unu "[lonydyenue
U300paKEeHUS B
CHUCTEME U3 MJIOCKOTO

3epKajia v JIMH3bI"

https://m.edsoo0.ru/2e59322
2

139

DOu3nveCcKui
MPAKTUKYM TI0 TEME
"UccnenoBanue
3aBUCUMOCTH
(OKYCHOTO pPacCTOSIHUS
OT BellecTBa (Ha
IPUMEPE KUIKAX
JUH3)" WIu
"NU3mepenue
(hOKYCHOTO PACCTOSIHHS
pacceuBaromux JuH3"

https://m.edsoo.ru/924e6fc
d

140

Ddusnueckum
MPAKTUKYM TI0 TEME
"HaOironenme
Ju(pakiuy,

https://m.edsoo.ru/2edf153
2



https://m.edsoo.ru/2e593222
https://m.edsoo.ru/2e593222
https://m.edsoo.ru/924e6fcd
https://m.edsoo.ru/924e6fcd
https://m.edsoo.ru/2edf1532
https://m.edsoo.ru/2edf1532

UHTEPPEPEHIINH U
nojsipu3anuu ceera'

141

dusznyecKknuit
MPAKTUKYM TI0 TEME
"Onpenenexnue
UMITYJIbCA U SHEPTUH
PENATUBUCTCKHIX
yacTull (1o
dboTorpadusM TpeKkoB
3apsSKEHHBIX YaCTHIl B
MarHuTHOM Tose)"

https://m.eds00.ru/49a4793
1

142

DOusznyecku
MPAKTUKYM TI0 TEME
"U3mepenue
noctosiHHOM [ imanka Ha
OCHOBE MCCJICJIOBAHUS
doTodrddexra" wim
"UccnenoBanue
3aBUCUMOCTHU CHIIBI
TOKa 4epe3 CBETOINO/T
OT HAIPSIKEHUs "

https://m.edsoo.ru/7c4ac65
a

143

dusnueckui
MPaKTUKYM IO TEME
"ccnenoBanue
CIIEKTpa pa3pekKeHHOTO

https://m.edsoo.ru/9a5ad44
3



https://m.edsoo.ru/49a47931
https://m.edsoo.ru/49a47931
https://m.edsoo.ru/7c4ac65a
https://m.edsoo.ru/7c4ac65a
https://m.edsoo.ru/9a5ad443
https://m.edsoo.ru/9a5ad443

aTOMapHOTO BOJOPO/JIa
U U3MEPEHUE
noctosiHHOM Punbepra"

144

duznyeckui
MPAKTUKYM IO TEME
"UccienoBanue
pPaaroaKTUBHOTO (oHA
C MCIIOJIb30BaHUEM
no3umerpa’ unu
"N3yueHue
TIOTJIOIIEeHHUsS OeTa-
YaCTHII aJTIOMAHHEM"

https://m.edsoo.ru/c3546df
-

145

Ddu3nyeckum
MPAKTUKYM TI0 TEME
"HabGnronenus
3BE3JIHOT0O Heba
HEBOOPYKEHHBIM
rjlIa3oM C
HCIIOJIb30BaHUEM
KOMIIbIOTEPHBIX
MPWIOKEHUMN JUIS
ONpeaCICHUS
IIOJIO’KEHUS HEOSCHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:

https://m.edsoo.ru/c5aa4d9
1



https://m.edsoo.ru/c3546df7
https://m.edsoo.ru/c3546df7
https://m.edsoo.ru/c5aa4d91
https://m.edsoo.ru/c5aa4d91

OCHOBHBIE CO3BE3/IU
CeBepHoro nosnymapus
U ApKUeE 3BE3/bI" WU
"HaOironeuus B
tesieckon JIyHbI,
IJIAHET, TYMAHHOCTEW U
3BE3IHBIX CKOIIJICHUM"

146

0O000111eHNE U
CHUCTEMAaTHU3aLMs
3HaHuU. Ponbs pusuku u
aCTPOHOMMHHU B
PKOHOMHYECKOM,
TEXHOJIOTHYSCKOM,
COLUAIBHOM U
ATUYECKOU cepax
NEATEIbHOCTH
YeJI0BEKa

https://m.edsoo.ru/242b2fb
f

147

O06o01enue u
CHUCTEMAaTHU3aLUS
3HaHuil. Poib 1 MecTo
(bU3UKHA U aCTPOHOMUU
B COBPEMEHHOMN
HAay4YHOU KapTUHE MHpa

https://m.edsoo.ru/3934b36
3

148

O0001IeHNEe U
CUCTEMATH3ALN

https://m.edsoo.ru/fddf45cc



https://m.edsoo.ru/242b2fbf
https://m.edsoo.ru/242b2fbf
https://m.edsoo.ru/3934b363
https://m.edsoo.ru/3934b363
https://m.edsoo.ru/fddf45cc

3HaHuii. PoJp

(bu3nyYecKoi TeOpUn B

dbopmupoBaHUU
NpeICTaBICHUH O

busnueckoi KapTuHe

MHpa, MECTO

(bu3HUecKoil KapTUHBI
MUpa B O0IIEM Py

COBPEMEHHBIX

CCTCCTBCHHO-HAY4YHBIX

MPEICTABIIEHUN O
MIPUPOJIE

O0001IEeHE U

149 | CHCTEMaTH3ALA https://m.edso0.ru/c97d63f
3HAHUM 110 TeME e
"Kunematuka"
O06006meHne u

150 | CHCTeMaTH3ALA https://m.edsoo.ru/f816fb2
3HAHHUH 110 TEME 8
"Kunematuka"
O06006meHne u

151 CHCTEMATH3AIIHUS https://m.edsoo.ru/eelbbac

3HAaHWUU IO TEME
"JlmHamuka"

5



https://m.edsoo.ru/c97d63fe
https://m.edsoo.ru/c97d63fe
https://m.edsoo.ru/f816fb28
https://m.edsoo.ru/f816fb28
https://m.edsoo.ru/ee1bbac5
https://m.edsoo.ru/ee1bbac5

152

O06o006m1eHue u
CUCTEMAaTH3aIU
3HAHUM 110 TEME
"Cratuka TBEpI0TO
Tena"

https://m.edso0.ru/766e877
9

153

0O000111eH1E U
CHCTEeMaTH3aIUs
3HAHUU I10 TEME
"3aKOHBI COXpaHEHHUS B
MeXaHuke"

https://m.edsoo.ru/fd1e375
-

154

O06o006m1eHNEe 1
CHCTEMAaTH3aIs
3HAHWUM 110 TeMe
"OCHOBBI
MOJIEKYJIIPHO-
KHMHETUYECKOU Teopun"

https://m.edsoo.ru/444d7ef
Cc

155

O000111eH1E U
CHCTEMAaTH3aIus
3HAHUM 110 TeMe
"TepmoanHaMHKA.
TemnoBrsle MamuHb!"

https://m.edsoo.ru/4fab491
8

156

0O000111eH1E U
CHCTEMAaTH3aI1s
3HaHUM 110 TeMe
"ArperaTtHsie

https://m.edsoo.ru/14be658
b



https://m.edsoo.ru/766e8779
https://m.edsoo.ru/766e8779
https://m.edsoo.ru/fd1e3757
https://m.edsoo.ru/fd1e3757
https://m.edsoo.ru/444d7efc
https://m.edsoo.ru/444d7efc
https://m.edsoo.ru/4fab4918
https://m.edsoo.ru/4fab4918
https://m.edsoo.ru/14be658b
https://m.edsoo.ru/14be658b

COCTOSIHHS BEILIECTBA.
®da3oBbI€ Nepexoabl”

O0001IeHNE U

157 CI/ICTel\faTI/ISaHI/I}I https://m.edsoo.ru/f567dc5
3HAHUU 110 TEME a
"DnekTpudeckoe noiie"
O06006mmeHne u
CHCTehfaTmaum https://m.edsoo.ru/7e272fd
158 | 3nHaHwmii Mo TemMe f
"TTocTOSTHHBINM -
BJIEKTPUYECKUHN TOK"
O06006meHne u
159 | CHCTeMaTH3ALNA https://m.edsoo.ru/faa4929
3HaHui 1o teme "Toku 4
B Pa3JINYHBIX cpeaax”
O0001IeHNE U
160 | CHCTeMaTH3ALNA https://m.edsoo.ru/7aebldd
3HAHUH 110 TeMe 1
"MaruauTtHOE none"
PesepBHBIN ypOK.
O06006mmeHne u
16] | CHCTeMaTH3ALNA https://m.edsoo.ru/ba37836

3HAaHHUU 110 TEME
"JnexTpoMarHuTHas
WHIyKIUA"

9



https://m.edsoo.ru/f567dc5a
https://m.edsoo.ru/f567dc5a
https://m.edsoo.ru/7e272fdf
https://m.edsoo.ru/7e272fdf
https://m.edsoo.ru/faa49294
https://m.edsoo.ru/faa49294
https://m.edsoo.ru/7aeb1dd1
https://m.edsoo.ru/7aeb1dd1
https://m.edsoo.ru/ba378369
https://m.edsoo.ru/ba378369

162

Pe3epBHBI ypOK.
O000111eH1E U
CHCTEMAaTH3aI1s
3HAaHUM 110 TeMe
"MexaHndyeckue
KoJieOaHus"

https://m.edso0.ru/91df3d3
Cc

163

PesepBHBIU ypOK.
0O000111eHNE U
CHCTEMAaTH3aINs
3HaHUM 110 TeMe
"IeKTpOMarHuTHbIE
KoJieOaHus"

https://m.edsoo.ru/e7b32e2
1

164

PesepBHBIl yPOK.
O000111EHNE U
CHCTEMAaTH3aINs
3HAHUM 110 TeMe
"MexaHH4YeCcKUe U
3JEKTPOMArHUTHBIE
BOJIHBI"

https://m.edsoo.ru/ef9a92f4

165

PesepBHBIN ypOK.
O06o0Ommenue u
cUCTeMaTHu3aIus
3HAHUU I10 TeME
"Onruka"

https://m.edso0.ru/14856¢8
5



https://m.edsoo.ru/91df3d3c
https://m.edsoo.ru/91df3d3c
https://m.edsoo.ru/e7b32e21
https://m.edsoo.ru/e7b32e21
https://m.edsoo.ru/ef9a92f4
https://m.edsoo.ru/14856c85
https://m.edsoo.ru/14856c85

166

Pe3epBHBI ypOK.
O000111eH1E U
CHCTEMaTH3aIus
3HAaHUM 110 TeMe
"OcuoBsl CTO"

https://m.edsoo.ru/b2fc983
c

167

PesepBHbIl ypOK.
O000111eH1E U
CHCTEMAaTH3aIs
3HAHUM 110 TeMe
"KopnyckymsipHo-
BOJIHOBOM J1yanu3m"

https://m.edso0.ru/7¢82f19
-

168

PesepBHbIU ypOK.
0O000111eHNE U
CHCTEMAaTH3aIus
3HAaHUM 110 TeMe
"du3uka aroma"

https://m.edsoo.ru/daf28al
9

169

PesepBHBIU ypOK.
O000111eHNE U
CHCTEMAaTH3aIns
3HAaHUM 110 TeMe
"dHu3nuKa aTOMHOT'O

SIAPA U JIIEMEHTAPHBIX

gacTulr"

https://m.eds00.ru/96a1662
C

170

PesepBHBIN ypOK.
O06o0061eHuE U

https://m.edso00.ru/616184a
8



https://m.edsoo.ru/b2fc983c
https://m.edsoo.ru/b2fc983c
https://m.edsoo.ru/7c82f197
https://m.edsoo.ru/7c82f197
https://m.edsoo.ru/daf28a19
https://m.edsoo.ru/daf28a19
https://m.edsoo.ru/96a1662c
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CUCTEMAaTHU3AINS
3HAHUU 110 TEME
"D I1eMEHTBI

actpoduzuku"

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170

16







IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM MTPOI'PAMMBI10 KJIACC

Kon
NMpoBepPsieMOoro
pe3yabTara

10.1

IIpoBepsieMble peAMeTHbIE Pe3YyJbTAThI 0CBOCHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrPaAMMBbI CpeIHEro
001ero odopasoBaHus

JleMOHCTpUpOBaTh Ha MpUMEpax pojib U MECTO (PU3UKHU B
(GbopMUpOBaHUU COBPEMEHHOW Hay4yHON KapTHUHBI MUpa, B
pa3BUTUU COBPEMEHHOM TEXHUKH U  TEXHOJIOTHMH, B
[IPAKTUYECKOM AEATEIIbHOCTH JIFOEH

10.2

YuuThIBaTh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (PU3HUUYECKUX
MOJICJIEM: MaTepuajbHas TOYKA, HWHEpPLMAJIbHAs CUCTEMA
oTcuéTa, aOCOJIFOTHO TBEPJIOE TEJIO, UACAIBHBIN ra3; MOJEIU
CTPOCHUS Ta30B, XUAKOCTEM W TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUN 3apsl — IPH pEIIeHUH GU3UUECKUX 3a7a9

10.3

Pacno3naBath pusnueckue siBaeHus (Mpoecchl) U 0ObICHSITh
UX HAa OCHOBE 3aKOHOB MEXaHUKHU, MOJIEKYJSIPHO-
KUHETUYECKOU TEOpUHU CTpOCHUS BEIECTBA u
AJEKTPOAMHAMUKHU: PABHOMEPHOE M  PaBHOYCKOPEHHOE
NpSMOJIMHEWHOE JBMIKEHHE, CBOOOJHOE TMajJCHUE Tell,
IBUKEHHE TIO OKPY>KHOCTH, UHEPLIMS, B3aUMOJICHCTBHUE TE;
b dy3usi, O(pOYHOBCKOE IBIKEHHE, CTPOCHUE KUAKOCTEH U
TBEPABIX TEN, W3MEHEHHE O00BEMa Tel MpU HArPEBAHHUH
(oxnmaxnaeHuu),  TEIJIOBOE  pAaBHOBECHE,  HCIApEHUE,
KOHJICHCAIUsl, [UIABJICHUE, KpUCTA/UIM3allMs, KHUIIEHUE,
BJI&YKHOCTh BO3/yXa, MOBBLIIICHWE JIaBJICHUSI raza MpU €ro
HarpeBaHUM B 3aKPHITOM COCY/JIE, CBSI3b MEXKIY MMapaMeTpamMu
COCTOSIHMS Tra3a B U30Mpolleccax; OJJeKTpU3alusi Tell,
B3aMMOJICHCTBHUE 3aPAI0B

10.4

OmnuceIBaTh MEXaHUYECKOE  JIBHIKEHHE, UCTIOJB3YS
(Gu3NYEeCKUEe BEIMYMHBI: KOOPJAWHATA, MyTh, MEpPEMEIICHNE,
CKOPOCTh, YCKOpEHHE, Macca Tella, CHJla, MMITYJbC Tela,
KHHETHYECKAs JHEprus, [IOTEHI[HAJILHAS JHEprus,
MEXaHW4YecKass paboTa, MeXaHW4YecKas MOIIHOCTh, IIPH
ONKMCAHUHU TPABUJIBLHO TPAKTOBaTh (U3HUCCKUH CMBICI
UCIIOJIb3YeMBIX BEIIMYUH, WX OO0O3HAUCHUS W CAMHHIIBI,




HaxoJIUTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3HUYECKYIO
BEJINYMHY C JPYTMMHU BEJIMYUHAMU

10.5

OnuckIBaTh U3yYEHHBIEC TETUIOBBIE CBOMCTBA TEJ U TEIUIOBHIC
SIBJIICHUSI, KICTIONB3Ys (PH3NYECKre BEIMUMHBI: JaBJICHHE Ta3a,
TeMIIepaTypa, CpeIHssI KHHETHUECKas SDHEPT U Xa0TUIECKOTO
JIBYKEHUS  MOJICKYJ, CpeIHEKBaJpaTUYHas  CKOPOCTh
MOJICKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS DHEPrus,
pabota raza, k03GdOUIIMEHT MO0JIE3HOTO JEHCTBUS TEIIOBOTO
JBUTATENsI; TPW  ONMHCAHUM TMPABWIBHO  TPaKTOBATh
(U3NYECKUIT  CMBICI  WCIONB3YyeMBIX  BEIMYWH,  HX
0o0O3HAYeHUsS ®  CAWHUIBI,  HAXOAUTh  (POPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (DU3UYECKYIO BEIIUYMHY C JIPYTUMU
BETTUYMHAM

10.6

OnuceIBaTh M3yYEHHBIE JIEKTPUUECKNE CBOMCTBA BELIECTBA
U DJIEKTpUYECKHE  SBICHUS  (IPOLECCHI), HCHOJB3YS
dusnueckue BEJINYMHBL: IIEKTPUYECKUI 3apsn,
JIIEKTPUYECKOE I10J1€, HAIpPSHKEHHOCTh I0JIs, IOTEHLHAIL,
Pa3HOCTb  INOTEHUMAJIOB, TIPH ONUCAHUU  IIPABHIIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI UCIIOJB3YEMBIX BEIMUUH, UX
0o0O3HaUYeHHUs U  €OUHUIIBI;,  yKa3biBaTh  (HOpMyIHI,
CBSA3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIIMYMHY C JIPYTUMU
BEJIMYMHAMHU

10.7

aHANMM3UpOBaTh  (PU3WYECKHWE TIPOIECCHl U SIBICHUS,
UCTIONB3Ysl (PU3UYECKHE 3aKOHBI W TPHUHIMIBL 3aKOH
BcemupHoro tarotenus, |, Il u l1l 3akousl HptoToHa, 3aK0H
COXpAaHECHHUS! MEXaHMYECKON HHEPruH, 3aKOH COXPaHCHHS
UMITYJIbCA, TPUHIUN  CYNEPIO3UIMU  CUJI, MPUHIUI
paBHOIPaBUS MHEPLHATbHBIX CUCTEM OTCU€Ta;
MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIECTBa,
ra3oBbl€ 3aKOHBI, CBSI3b CpPEIHEW KWHETHYECKOM HSHEPruu
TEIUIOBOIO  JBMKEHUS  MOJIGKYl ¢  aOCONIOTHOM
TEMIIEpATypOM, MEPBBIM 3aKOH TEPMOJWHAMHUKH; 3aKOH
COXpaHEHMSI SJIEKTPUYECKOro 3apsna, 3akoH Kyrona; npu
ATOM pa3inyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTU4YECKOE BhIPAKEHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH)
MIPUMEHUMOCTH




10.8

OOBSICHATP OCHOBHbIE MPUHUMUIBI JEWCTBUS  MAILIUH,
MpUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBUS UX
0€30MacHOr0 UCMOIb30BAHMS B IOBCEAHEBHOM KU3HU

10.9

BBITIONTHATE 9KCTIEPUMEHTHI 110 MCCIICIOBAaHUIO (DHU3HUECKUX
SBIICHUA W TPOIECCOB C WCIOJIb30BAaHUEM TMPSMBIX U
KOCBEHHBIX HW3MEpPEHUN; Tph 3TOM  (OPMYITHPOBATH
npobsieMy (3a7ady) WM TUNOTE3y y4eOHOro HKCIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 IMPEUIOKEHHOTO 000pyAOBaHUS,
IPOBOJIUTH OIBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcymecTBisATh  OpsAMbIE W KOCBEHHBIE  M3MEPEHHUS
(U3NYECKUX BEIWYUH; MPU ITOM BBIOMPATH ONTUMAIbHBIN
cnoco0 HM3MEpEeHUsT M HCHOJIb30BATh H3BECTHBIE METObI
OLICHKH ITOIPELIHOCTEN U3MEPEHUMN

10.11

Hccnenosats 3aBUCUMOCTH MEX Y puznyecKuMu
BEJINYMHAMM C HCIIOJIb30BAaHUEM IIPSAMBIX W3MEPEHUU; IpHU
3TOM KOHCTPYHPOBATh YCTAaHOBKY, PUKCHUPOBATH PE3yIbTAThHI
MOJIy4YEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHUJE
Tabnui, W TpaduKoB, JENaTh BBIBOABI MO pPE3yJbTaTaM
UCCIIENOBAHNUSA

10.12

Cobmromath mpaBuiia 0€30MAaCHOTO TPyJa MPHU MPOBEICHUH
WCCIICIOBAaHUIA B paMKax y4eOHOTO SKCIEpUMEHTa, y4eOHO-
WCCIIEIOBATEIbCKOM M TPOEKTHOW  ACSITENBHOCTH  C
HCITOJIb30BAaHUEM HU3MEPUTETHHBIX YCTPOKCTB U
nabopaTopHOTO 000PYAOBaHUS

10.13

Pemiate pacu€THbie 3amayu ¢ SBHO 3aJaHHONW (DU3UYECKOM
MOJIENbIO, UCTIONB3Ys (PU3MUecKre 3aKOHbI M MPUHIUIIBL; Ha
OCHOBE aHajdu3a YCJIOBUA 3aJaud BBIOMPATH (PU3UUYECKYIO
MOJI€NIb, BBLACTATH (PU3NYECKHE BEIUYMHBI U (DOPMYJIBI,
HEOOXOAUMbIE i1 €€ pEeLICHUs, MPOBOJIUTH PACUEThl U
OLICHUBATh PEAJIbHOCTH MOJIYYEHHOIO 3HaUYEHUS (PU3HUUECKOM
BEJINYHHBI

10.14

Pemate KadecTBEHHbIE 3aJaYd: BBICTPAUBATH JIOTHYECKH
HENPOTUBOPEYMBYIO LIEMOYKY PACCYKICHHM C ONOpOM Ha
U3Y4YECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SABJICHUS

10.15

Hcnonb30BaTh MpU PEIICHUH YYEOHBIX 3a/1ad COBPEMEHHBIC
uH(}OpPMAITMOHHBIC TE€XHOJIOTUHU JUISL TTONCKA,
CTPYKTYPUPOBAHUS, WHTEPIPETALMA H  NPEIACTABICHUSA




y4eOHOM M HaYyYHO-TIONMYJISIPHOM MH(pOpMAaIuu, NOJy4YeHHON
U3 pa3IMYHBIX HMCTOYHUKOB; KPUTHYECKU aHAIM3UPOBATH
nojty4yaeMyro HHGOpMaIUiO

10.16

[IpuBomMTh TpUMEPHI BKJIaJa POCCHUUCKHX U 3apyOeiKHBIX
yu€HBIX-(DU3UKOB B pPa3BUTHE HAYKH, 00BCHEHUE TPOIECCOB
OKPYAaIOILEro MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOpETHUYECKHE 3HAHWA TIO0 (U3UKE B
MOBCETHEBHOM KU3HU JIJIsi 00eCTieUeHHs] O€30MaCHOCTH TIPH
oOpanieHnu ¢ mpudopaMu U TEXHUUYECKUMH yCTPONCTBAMU,
JUIS  COXPAaHEGHHsI 3J0pPOBbSI W COONIONEHUS  HOPM
HKOJIOTUYECKOTO TMOBEJICHHSI B OKPY>KaIOIEeH cpesie

10.18

PaboTath B rpyrie ¢ BHITIOJIHEHHEM PA3JIMYHBIX COITMATbHBIX
poJjiel, IUIaHUpOBaTh pabOTy TPYNIbI, PAIMOHAIBEHO
pacnpenensiTh 00A3aHHOCTH U TUTAHUPOBATH JIEATEIHLHOCTH B
HECTAH/IAPTHBIX CHUTYyallUsX, aJ€KBaTHO OLIEHUBATh BKJIA]l
KaXJ0r0 U3  YYaCTHUKOB  TPyOIbl B pEIICHUE
paccMaTtpuBaeMoi poOIeMbl

11 KJIACC

Kon
MpoOBEPAEMOr0
pe3yJbTara

11.1

IIpoBepsieMble MpeAMeTHBbIE Pe3YyJIbTAThl 0CBOCHUS
OCHOBHOM 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
001ero oopasoBaHmsi

JleMOHCTpUpPOBaTh Ha TMpPUMEpPax pojb M MeCTO (DH3MKHU B
dbopMUpOBaHUU COBPEMEHHOW HAy4yHOM KapTUHBI MUpa, B
pPa3BUTUM COBPEMEHHOM TEXHUKM W TEXHOJIOTHH, B
MNPAKTUYECKON  JESITEIbHOCTH JIFOJICH, 1EJIOCTHOCTh U
€MHCTBO (PU3UUECKON KapTUHBI MUpa

11.2

YYuTHIBaTh TPAHUIIBI IPUMEHEHUS U3YyYEHHBIX (U3HUECKUX
MOJIEJICH: TOYEYHBIN JICKTPUUECKUN 3apsif, AepHas MOJACIb
aToMa, HYKJIOHHAas MOJEJb aTOMHOIO Siipa IPHU PEIICHUU
bu3MIeCKuX 3a1a4

11.3

Pacno3naBath pusnueckue siBaeHus (po1ecchl) U 0ObICHATh
UX Ha OCHOBE 3aKOHOB DJIEKTPOJMHAMHKH W KBAaHTOBOH
(GU3MKH: dTEKTPHUYECKast POBOIUMOCTD, TEIIJIOBOE, CBETOBOE,




XUMHUYECKOEC, MarHUTHOE JCUCTBUS TOKA, B3aMMOJICHCTBUC
MarHMTOB,  JJICKTPOMArHWTHAs  WHAYKIHS,  JCHCTBHC
MarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM M JIBUXKYIIUHCS
3apsif,  DJIEKTPOMarHWTHBIE  KOJeOaHWs W BOJHBI,
NpSMOJIMHEWHOE  paclpoCTpaHEHHWE CBETa, OTpPaKCHHE,
npenoMiieHue, nHTepepeHius, Tudpakiys U MOJIIpU3aIUs
CBETa, JHUCIepcusi cBeTa, (OTOAIEKTpUUeCKu dPdekT
(boToaddexT), cBeTOBOE  JaBICHHE, BO3HUKHOBEHHE
JUHEHYATOr0 CIHEKTpa aTroMa BOJOpPOJA, €CTECTBEHHAS W
MCKYCCTBEHHASI paTHOAKTUBHOCTh
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OnuckIBaTh U3yYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE,
MarHuTHBIC, ONTHYECKHE, DJIEKTPUUYECKYIO TMPOBOJAUMOCTH
pa3sMUYHBIX  Cpel) ©  DJICKTPOMATHUTHBIE  SIBJICHUS
(npoueccer), UCIIOJIb3YSI dusnyeckue BEJIMYHHBIL:
AIIEKTPUYECKU  3apsia, CWia  TOKa,  JJIEKTPHUYECKOe
HANpPSDKEHUE, DJIEKTPUYECKOE COMPOTHBICHUE, Pa3HOCTh
noteHnuanos, IJIC, pabora Toka, MHAYKIUS MarHUTHOTO
nonsi, cuiaa Awmmepa, cwia JlopeHna, WHAYKTHBHOCTH
KaTyIIKH, SHEPIHsl dJEKTPUUYECKOrO0 M MArHUTHOTO TMOJICH,
NEepPHOJ U 4YacToTa KojeOaHWil B KOJeOaTeIbHOM KOHTYDE,
3apsl W CcujJa TOKa B MPOIECCEe TapMOHHYECKHUX
AIIEKTPOMArHUTHBIX KoJieOaHu#, (OKYCHOE DPACCTOSHHE H
ONTHYECKass CWiIa JIMH3BI, TPU ONHCAHWUU TPABHIHHO
TPaKTOBATh (PU3UUCCKUN CMBICIT UCTIOIB3YEMbIX BEIMUNH, UX
o0O3HAUeHUsT W  CAWHUIIBI,  yKa3biBaThb  (OPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PH3UUYECKYIO BEIIMYMHY C JIPYTUMHU
BEJTUIMHAMH
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OnuchiBaTh U3YYEHHBIE KBAaHTOBBIC SIBICHUS WU IPOLECCHI,
UCIIOb3YA busnueckue BEJIMNYMHBI: CKOPOCTb
ANIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U YacTOTa CBETA,
SHEPrusg U UMNyabc (OTOHA, NEPHUO] MOTypacnaga, SHEPTrus
CBSI3U aTOMHBIX $JIep; MPU ONMKUCAHUU MPABWILHO TPAKTOBATh
Gu3nUecKuil  CMBICT ~ HMCHOJB3YEMbIX  BEJIWYWH, HX
o0O3HaueHusT W  EAUHMIIBI,  yKa3biBaTb  (OPMYJIbI,
CBS3BIBAIONIUE JAHHYIO (PU3NUYECKYI0 BEJIMUMHY C JPYTUMH
BEJIMYMHAMH, BBIYUCIISITH 3HaYCHUE (DPU3HUUECKON BETUYUHBI




11.6

AHanu3upoBaTh  (U3MUECKHME TMPOIECCHl U SBJICHUS,
UCTIONB3Yys (U3UYECKUE 3aKOHBI M MPUHIUIBL 3aKOH OMma,
3aKOHBI MOCJIEAOBATEIBHOIO U MapajuieIbHOTO COCIMHEHUS
OPOBOJHHUKOB, 3akoH JDxoyns —  JleHma,  3akoH
ANEKTPOMArHUTHOM WHAYKLIHMHM, 3aKOH MPSIMOJIMHEHHOIO
pacrpoCTpaHEHHUs CBETa, 3aKOHbI OTPAKEHUSI CBETA, 3aKOHBI
MpPEJIOMIICHUS ~ CBETa, YypaBHEHME  OUWHINTEWHA IS
doToaddekTa, 3aKOH COXpaHEHHS  DHEPrUH,  3aKOH
COXPAHEHHS MMITYJIbCA, 3AKOH COXPAHEHUS JICKTPUUECKOTO
3apsaga, 3aKOH COXPAHEHHS MacCOBOTO YHUCIA, MOCTYJAThI
bopa, 3ak0H paguoaKTUBHOrO pacrajia; mpu 3TOM pa3anyaTth
CJIOBECHYIO0 (OPMYJHUPOBKY 3aKOHa, €ro MaTeMaTU4eCKOe
BBIPAKEHUE U yCIIOBUS (TpaHUILIbl, 007aCTH) TPUMEHUMOCTH

11.7

OrnpenensaTe HaNpaBiIeHUE BEKTOpPa MHIYKIIUM MarHUTHOTO
TOJIs1 TPOBOJIHUKA C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna

11.8

CTpouTh M OMUCHIBATh U300paKEHUE, CO3/1aBAEMOE TIJIOCKHM
3epKajoM, TOHKOW JINH301

11.9

BBITIONTHITE SKCTIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3HUCCKUX
SBIICHMA W TPOIECCOB C MCIOJb30BAaHUEM TMPSAMBIX U
KOCBEHHBIX  HM3MEpPEHUH; TMpu OSTOM  (GOPMYIHPOBATH
npoOjeMy (3a7ady) W TUINOTE3y Y4yeOHOTO JKCIEpUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O000pY/IOBaHUS,
MIPOBOJIUTH OTIBIT U (POPMYITUPOBATH BHIBO/IBI

11.10

OcymiecTBisiTh  MpPSIMBIE U KOCBEHHBIE  M3MEPEHUS
bU3MYECKUX BEJIWYUH; MPU 3TOM BBIOMPATh ONTUMAIbHBIN
Ccroco0 H3MEpEeHUsi M HCMOJIb30BaTh H3BECTHBIE METOJIbI
OLICHKH ITOrPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBarh  3aBUCMMOCTH  (PUBMYECKHX  BEJIMYUH  C
UCIIOJIb30BAaHUEM  MPSAMBIX  HU3MEPEHHH; MpU  3TOM
KOHCTPYUPOBaTh YCTaHOBKY, (DUKCHpOBaTh pe3yiabTaThl
IOJyYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEIUYHMH B BHJIE
TaObMUI W rpauKoB, JeNaTh BBIBOABI IO pe3yJibTaTaM
UCCJIEI0BaHHUS

11.12

Cobmonate npaBuiia 0€30MaCHOTO TpyJa IpU IPOBEIECHUU
MCCJIEIOBAHUM B paMKax y4eOHOIro 3KCIEpUMEHTa, yueOHO-
UCCIIEIOBATEIBCKOM M TNPOEKTHOM  JAESITENBHOCTH €




MCIIOJIb30BaHUEM M3MEPHUTEITbHBIX YCTPOMCTB u
71a60paTOPHOro 000PYIOBAHUS

11.13

Pemate pacuérHbie 3amauu ¢ SBHO 3aJaHHOW (HU3UYECKOM
MOJIENIbIO, UCTIONB3Ys (PU3MUecKne 3aKOHbI M MPUHIUIIBL; Ha
OCHOBE aHaju3a YCJIOBUSA 3aJauyd BBIOMPATH (DU3UUYECKYIO
MOJI€NIb, BBLACIATh (PU3NYECKUE BEIMYMHBI U (POPMYIIBI,
HEOOXOAUMbIE JI1 €€ pEeLIeHUs, NPOBOJUTH PACUEThl U
OLICHUBATh PEAJIbHOCTh MOJYYEHHOTO 3HAUYCHUS (DPU3UUECKOM
BEJINYHHBI

11.14

Pemate KadyecTBEHHBIE 3aJaud: BBICTPAUBATH JIOTHYECKU
HENPOTUBOPEYMBYIO LIENOYKY PACCYKICHHM C ONOpOM Ha
M3Y4YEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS

11.15

Hcnonp30BaTh NpU pelIeHUH y4eOHBIX 3aJa4 COBPEMEHHbIE
uH(pOpPMaIIMOHHbBIE TEXHOJIOTUH JUTSI MIOMCKA,
CTPYKTYPUPOBaHHUs, HWHTEPOPETallMd W  NPEICTaBICHUS
yueOHOW U HAYYHO-TIOMYJISIPHOM MH(OpMaLNK, TOTy4YeHHON
U3 pa3IMYHBIX HMCTOYHHUKOB; KPUTHUYECKH aHAIU3UPOBATh
noyyaeMyro uHGOpMaIuio

11.16

OOBSICHATh TPUHIUIIBI JIEUCTBUS MalluH, TPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3andyarh  YCIOBUS  HMX
0€30MacHOT0 MCTOIL30BAHMS B TIOBCETHEBHOM KU3HU

11.17

[IpuBOIUTE MpUMEpPHI BKJIAJAa POCCHUUCKUX M 3apyOeKHBIX
y4EHBIX-(OU3UKOB B pPa3BUTHE HAyKH, B OOBSCHEHHUE
IIPOLIECCOB OKPY’KAIOWIEr0 MHpPa, B Pa3BUTHUE TEXHHUKH U
TEXHOJIOTUM

11.18

Hcnons3oBaTh TeOpeTHUECKHWE 3HAHUA 1O (U3KUKE B
MOBCEAHEBHOM >KU3HU ISl oOecrieueHust 0e30MacHOCTU MpuU
oOpalieHuu ¢ npubopaMyu U TEXHUYECKUMH yCTPONCTBAMU,
JUIS  COXpaHEHMs] 370pPOBbS W  COOJIOJIEHUS  HOPM
AKOJIOTHYECKOTO MOBEJICHHS B OKPY>Kalollel cpefie

11.19

PaboTath B rpyrime ¢ BBITTOJHEHHEM Pa3IMYHBIX COITHATBHBIX
poJiel, IUIaHUpPOBaTh pPabOTy TPYNIBI, PAIMOHAIBLHO
pacnpenenaTs 00sS3aHHOCTH U TUIAHUPOBAThH JCSITEILHOCTD B
HECTaHJAPTHBIX CHUTYaIUsAX, aJCKBATHO OIIEHWBAThb BKJIAJ
KOKJIOTO W3  YYaCTHHUKOB  TPYIIBI B PEIICHHE
paccMaTpuBaeMOU MpooOIEeMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3aeia

Koa nposepsiemoro

JJIEMCEHTA

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

OU3NKA U METOIbI HAYUHOI'O ITO3HAHUA

1.1

Odusnka — Hayka O mpupojne. HayuHbie
METOJIbl IIO3HAHUS OKPYXKAIOIIEro MUpa.
Pousib skcniepuMeHnTa 1 TeOpuHU B MpOoLEcce
MO3HAHUS TPUPOIBI. OKCIHEPUMEHT B
busnke

1.2

MopenupoBanue GU3NYECKUX SBICHUN U
MPOLIECCOB. Hayunbie TUTIOTE3HI.
@u3nyuecKre 3aKOHbl U TEOpUHU. [ 'paHUILIbI
NPUMEHUMOCTH  (PU3UYECKUX  3aKOHOB.
[Tpunumn cootrBercTBUsA. Ponp u mecTo
¢bu3uku B (HOPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MUpPA, B MPAKTUYECKON
eI TSIILHOCTH JIOEH

MEXAHUKA

KNUHEMATHUKA
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Mexanuueckoe JBUKCHUE.
OTHOCUTENBHOCTD MEXaHUYECKOTO
newxkeHus. Cucrema orcuéra. TpaekTopus

2.1

2.1.2

[lepemenienue, CKOpOCTh  (cpemHsist
CKOpOCTb, MIHOBEHHas CKOpPOCTb) U
YCKOPEHHE MaTEpPUAIbHONW TOYKH, HX
IIPOEKIIUM HAa OCH CHUCTEMBbI KOOPJIHHAT.
CnoxxeHHe TIepeMEeNIeHUd U CIIOXKEHUE
CKOpPOCTEH

2.1.3

PaBHOMepHOE u PaBHOYCKOpPEHHOE
npsIMOJIMHEHOe  JBWKeHue. ['paduxu
3aBUCUMOCTH  KOOPAMHAT,  CKOPOCTH,
YCKOpEHHUsI, MyTH U  [EPEMELICHUsA
MaTepuaabHOU TOYKU OT BPEMEHU




214

CBoOoiHOE nazieHue. Y CKopeHue
CBOOOIHOTO TMaICHUS

2.1.5

KpusonuneitHoe nBuxenue. PaBaomepHoe
JBWKCHUE MATEpUAIIBHOW TOYKH IO
OKPY’>KHOCTHU. Yrnosas CKOpOCTb,
JUHEWHas ckopocTh. Ilepmon m wyacrora.
LleHTpOoCTpEMUTENBHOE YCKOPEHNE

2.1.6

TexHndecknue yCTpPOWCTBA: CIIUAOMETD,
JIBU>KEHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE
nepenayu

2.1.7

[Ipaktnueckue  pabotel.  M3mepeHue
MIHOBEHHOM ckopoctu. HMccnenoBanue
COOTHOILIEHUS MEXK Y Y TSMHU,
MPOUICHHBIMU TEeIOM 3a
MIOCJICIOBATENBHBIE PABHBIE MTPOMEKYTKHU
BPEMEHU npu PaBHOYCKOPEHHOM
JIBIDKEHUM C HA4dallbHOM  CKOPOCTHIO,
paBHOM Hymto. HM3yueHuwe ABMKEHUS
IapyuKa B BS3KOM XUAKOCTHU. M3yueHue
JIBIKCHUS Tena, OpOITIEHHOTO
TOPU30HTAIIBHO

2.2

JANHAMUKA

22.1

[IpyHuun  otHOCcHUTENbHOCTH [ amumes.
ITepBebrii 3akoH HproToHa. MIHEpnaibHbIE
CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuina. [TpuHIMDO
CYIEPIO3ULIUU CUIT

2.2.3

Bropoi 3aKOH HeroTona TUISL
MaTE€pUaJIbHOW TOYKM B WHEPLUAIBLHOU
cucteme orcuéta (MCO). Tperuil 3akoH
HrproTOHa /U151 MaTepuaibHBIX TOUEK
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3akoH BcemupHoro Tiarorenus. Cuna
TsKecTU. [lepBas KocMuUYecKasi CKOPOCTb.
Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka




2.2.6

Cwuita tpenus. Cyxoe tpenue. Cuia TpeHust
CKOJIL)KEHUS W CUJla TPEHHsS TOKOS.
Koadpuument TPEHUS. Cuita
CONPOTUBJIEHUS] TPU JBUKEHUM Tella B
’KUJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarenpHOE u BpalaTeIbHOE
JIBIKEHUE a0COJIIOTHO TBEPAOTO Telia

2.2.8

MoMeHT CcuIbl  OTHOCHUTEIBHO  OCH
Bpamienusi. [lnedo  cumbel.  YcnoBus
paBHOBecus TBEporo tena B UCO

2.2.9

TexHuueckue yCTPOﬁCTBa: IIOAIIUITHHUKH,
JABUIKCHUC HCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTnueckue paboTHI. N3yuenne
JIBUKEHUsT  Opycka 1O  HaKJIOHHOHN
IJIOCKOCTU TMOJ JEUCTBHUEM HECKOJIbKUX
cwi. HccnenoBaHue 3aBHCHUMOCTH CHII
YIPYTOCTH, BO3HMKAIOIINX B
nepopMUpyeMoOi MpPYyKUHE U PE3UHOBOM
oOpasiie, OT BEIMYMHBI UX JedopMaluu.
HccnenoBanne  ycinoBHM — paBHOBECUS
TBEPAOIO TeJa, UMEIOLIEr0 OCh BPAILICHHUS

2.3

3AKOHbBI COXPAHEHI B MEXAHUKE

NMynec MatepraibHOM TOYKH, CUCTEMBI

23.1 MaTepHaIbHBIX TOYEK. VIMITylbC CHUIBI U
HM3MEHEHHE UMITyJIbCca Teya
939 3akoH coxpaHenuss ummyiasca B HCO.
o PeakTHBHOE JBHKEHHUE
2.3.3 Pa6orta cumsl
234 MOIIHOCTD CHJIBI
935 Kunernueckass »sHeprusi maTepualibHOU
o ToukH. TeopeMao KHHETHYECKON SHEPTrUu
ITorennmanenas sueprus. [loreHunanbHas
236 SHEPrusi  ynpyro  JaepopMUpOBaHHOMN

npykuHbl. [loTeHIMaNIbHAs YHEPTHS Tela
BOJIN3H NTOBEPXHOCTH 3EMIIU




2.3.7

[loTeHnuanbHpie W HEMOTEHIUMAJBLHbBIC
cuibl. CBsi3b pabOThl HEMOTEHIMAIbHBIX
CWJI C UW3MEHEHHMEM  MEXaHUYECKOU
SHEPIUMU CUCTEMBI TEN. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUH

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHudeckue yCTpOMCTBA:  JIBUKCHHUE
paKkeT, BOJAOMET, KOMEp, NPYKUHHBIN
MMACTOJIET

2.3.10

[Ipaktuyeckue padoThl. M3ydeHue cBsA3U
CKOpPOCTEH TeJI IIPU HEYNPYrom yuape.
HccnenoBanue cBs3u pabOThl CHUJIBL €
U3MEHEHUEM MEXaHUYECKOU DHEPrUu Tesa

MOJIEKVYIISAPHAA ®U3NKA U TEPMOJNHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN

3.1.1

OCHOBHBIC TIOJIOKCHHUS  MOJICKYJISIPHO-
KHHETHYECKOW  Teopuu. bpoyHOBCKOe
JIBIDKCHHUE. Huddysus. XapakTtep
JIBWKCHHUST W B3aUMOJICHCTBUS YaCTHIL
BEIIECTBA

3.1.2

Mopnenu CTpoeHus ra3oB, XKUIAKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB
BelllecTBa Ha OCHOBE ATHUX MoJelieH

3.1.3

Macca monekyn. KonuuectBo BemiecTsa.
ITocrosHHass ABorazpo

3.14

TennoBoe paBHOBecue. TemnepaTypa u eé
n3Mepenue. lllkana remneparyp Llenbcus

3.1.5

Mogens wuaeanbHOro rasza. (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KHHETUYECKOM
TEOPHUH HJICATHLHOTO Ta3a

3.1.6

AOcontoTHast TemmepaTypa Kak Mepa
cpeaHen KMHETUYECKOU JHEpPruu
TEIJIOBOr0 JBMKEHU yacTull raza. [llkana
temneparyp KenbBuHa

3.1.7

VYpasuenne Kianenipona — Menzeneesa.
3akoH J/lanmpToHA




3.1.8

l'azoBele  3akoHbl.  M3omponeccsl B
UJeaIbHOM  Ta3e €  MOCTOSHHBIM
KOJIMYECTBOM  BEIIECTBA:  HM30TEpMa,
n30X0pa, u306apa

3.1.9

TexHuyeckue yCTPOUCTBA: TEPMOMETD,
OapomMeTp

3.1.10

[Ipaktrueckue  pabotel.  M3mepenue
MacChl BO3JyXa B KJIAaCCHOM KOMHATe.
HUccnenoBanne  3aBUCUMOCTH  MEXKIY
MapaMeTpaMHu COCTOSIHHSI Pa3peKEHHOIO
rasza

3.2

OCHOBbBI TEPMO/MHAMUNKHU

3.2.1

TepmonnHamuyeckas cucrema.
BryTtpeHnss DHEPIus
TEPMOJIMHAMUYECKON CUCTEMBI M CIIOCOOBI
€€ U3MEHEHUs

3.2.2

KonmnuectBo  temnotel W padora.
BHyTpeHHSST  SHEpruss  OAHOATOMHOTO
U7ICaTFHOTO ra3a

3.2.3

Bungsl TEIUIONEpEayu:
TETJIOMPOBOHOCTb, KOHBEKIIMS,
U3JIy4YEHHUE. TermnoéMKoCTb Tena.
VnaenbHas  TEmJIOEMKOCTh  BEIICCTBA.
Pacuér koimuecTBa  TEIJIOTHI  TIpHU
TEIUIoNepeaaue

3.24

ITepBriit 3aKOH TEPMOAUHAMUKH.
[Tpumenenue IIEPBOT0 3aKOHa
TEPMOJAMHAMUKH K M30IIPOLIECCAM.
['padmueckass uHTeprpeTanust padOTHI
rasa

3.2.5

TennoBbie MaiuHbI. [[pUHIUTIBI TEMCTBUSA
TEINIOBBIX ~ MamwuH.  [IpeoOpa3zoBaHus
SHEPrMM B TEIUIOBBIX  MallMHAaX.
Kospdpuuuent  moneznoro  aeicTBus
(manee — KII1[1) reroBoit Mammabl. Lpki
Kapno u ero KII/]




Bropoit 3aKOH TEPMOAVNHAMHUKHU.
HeoOpatuMocTs IpOLECCOB B IPHUPOJE.

3.2.6 TeroBble  ABUTATENN. DKOJIOTHYECKHE
IpO0OJIEMBI TEIII0IHEPTETUKU
TexHuyeckue yCTpOMCTBA:  JIBUIaTElNb

3.2.7 BHYTPEHHETO cropasus, OBITOBOI
XOJIOIUJIbHUK, KOHJIULIUOHED

398 [Ipaktuueckue  pabotel.  M3mepeHue

YIAETbHON TETIIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE

ITEPEXO/IbI

3.3.1

[TapooOpazoBanue W KOHJIEHCAITHUA.
Hcnapenue u kunenue. Y genbHas TEIIoTa
napooOpazoBaHus. 3aBUCUMOCTD
TEeMIIEpaTypbl KUTIEHUS OT JIaBJICHUS

3.3.2

AOCOII0THAs ¥ OTHOCUTEIIbHAS BIIaXKHOCTD
BO31yxa. HacelmenHnsiil nap

3.3.3

Teépnoe Temo. Kpucramimyeckue u
amop(dHbie Tena. AHHU30TPONHS CBOWCTB
KpUCTAJLJIOB. Kunkue KpUCTAJLIIBI.
CoBpeMeHHbIE MaTEpUATIBI

3.34

[maBnenue n kpuctaiummsanus. Y AejabHas
TertoTa riaieHus. Cyoaumanus

3.35

VYpaBHeHue TemaIoBoro daimanca

3.3.6

TexHuueckue yCTpONCTBA: THUTPOMETpP H
TICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUU
MOJIYYEHHUsI COBPEMEHHBIX MaTepHalioB, B
TOM  YHCIIE HAaHOMAaTepHUasoB, u
HAaHOTEXHOJIOTUU

3.3.7

[Ipaktnueckue  pabotel.  M3mepeHue
BJI&YKHOCTHU BO3/yXa

SJIEKTPOJAMHAMUKA

4.1

OJIEKTPOCTATUKA

41.1

OneKkTpu3auust  Tel.  JJNEKTPUYECKUN
3apsn. J{Ba BUAA DJIEKTPUYECKUX 3apsi0B




4.1.2

[IpoBOoHMKH, JUDJIEKTPUKH 17§
MTOJIYITPOBOJHUKH

4.1.3

3aKOH  COXpaHEHMSI  DJIEKTPUUYECKOTO
3apsiaa

4.1.4

B3aumoperictBue 3apsioB. 3akoH Kynona

4.1.5

OnekTpuueckoe rmnosie. Hanpsxk€HHOCTH
AJIEKTPUYECKOTO OJISL. [TpuHIIMT
Cylepno3uuuu. JIMHUKM HanpsKEHHOCTH
BJIEKTPUYECKOTO MOJIS

4.1.6

Pabora cmi1 371€KTPOCTAaTHUECKOTO ITOJIS.
Ilorenmuman. Pa3HOCTh MOTEHIINAIOB

4.1.7

[IpoBogHUKH U JUDJIEKTPUKHU B
MOCTOSIHHOM ~ DJIGKTPUYECKOM  TOJIE.
Husnexrpuyeckasi IpOHUIAEMOCTb

4.1.8

DIIEKTPOEMKOCTS. Konnencarop.
DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCaTopa. OHEprus 3apsyKEHHOTO
KOHJIeHCaTopa

419

Texnuueckue ycTpouCTBa: JIEKTPOCKOIL,
JIIEKTPOMETD, JIEKTPOCTaTUYECKAs
3allUTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJIEHCAaTOp, KCEPOKC, CTPYUHBIN
IIPUHTEP

4.1.10

[Ipaktnueckue  pabotel.  M3mepeHue

AIIEKTPOEMKOCTH KOHJICHCATOpA

4.2

[MOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CymeCTBOBaAHHA ITOCTOSAHHOI'O

4.2.1 AIEKTPUYECKOr0 TOKa. VMICTOYHMKHM TOKA.
Cuita Toka. [IocTOsSsHHBIN TOK
429 Hanpsokenue. 3akoH Oma U1 ydacTka
o Henu
493 DJEeKTpUYECKOe COIIPOTHUBIICHUE.
o V ieNIbHO€E CONPOTUBIIEHUE BEIIECTBA
494 [locnenoBaTenbHOE, napajjienbHoe,

CMCIIaHHOC COCANMHCHNEC ITPOBOJHUKOB




4.2.5

PaGora »iekTpUYecKOro TOKa. 3aKOH
Jxoyna — Jlenna

4.2.6

MOHIHOCTI) QJICKTPUICCKOI'O TOKaA

4.2.7

anekTpoaBMkyIas cuna (nainee — 3/1C) u
BHYTPCHHEE COINPOTHBIICHHUE HWCTOYHHKA
Toka. 3akoH Oma 15l MOJTHOM (3aMKHYTOM)
IIEKTPUIECKON TETIH. KopoTtkoe
3aMbIKaHUE

4.2.8

DONeKTpoHHAsT MPOBOJMMOCTb  TBEPHBIX
METaJJIOB. 3aBUCHUMOCTH COINPOTHUBIICHHUS
METaJJIOB oT TEMIEPATYPHI.
CBepxnpoBOIUMOCTb

4.2.9

DIIEeKTpUYECKUI TOK B BakyyMme. CBOMCTBa
DIIEKTPOHHBIX ITYYKOB

4.2.10

[TosrynipOBOTHUKH. CobOcTBeHHass U
IpUMECHas IPOBOJUMOCTb
MOJIYIIPOBOJHUKOB. CaolicTBa p-n
nepexoa. I1omynpoBOTHUKOBBIE
npuoOOpsI

4.2.11

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX.
DNEeKTpoauTHYECKas JUCCOLMALIHS.
DneKkTponau3

4.2.12

DIIEKTPUUECKUM TOK B rasax.
CaMoCTOSTENILHBIN 1 HECAMOCTOSITCIbHBIN
pasps. Pa3znuunbie THUIBI
CaMOCTOATENBHOTO  pazpsga. MouHus.
IIna3ma

4.2.13

TexHuueckue yCTpOMCTBA: aMIIEPMETP,
BOJITMETP, PEOCTaT, HCTOYHUKHU TOKa,
JIIEKTPOHArpEeBaTEIbHBIC npudopBHI,
JJIIEKTPOOCBETUTEIIBHEIE npudopBHI,
TEPMOMETP COINPOTUBIICHUS, BAKyyMHBIN
O], TEPMHUCTOPHl U (HOTOPE3IUCTOPHI,
ITOJIYIIPOBOJHUKOBBIN THOJI, TAIbBAHHUKA

4.2.14

[IpakTnyeckue padoTHI. N3yuenue
CMEIIAHHOI'O COEAUHEHUS PE3UCTOPOB.




N3mepenne DJIC UCTOYHMKA TOKA U €T0
BHYTPEHHETO CONPOTHUBIECHUS.

HaGmronenue snexkTposunsa

11 KJIACC

Kona Koanposepsiemoro IIpoBepsieMble 3JIeMEHThI
pa3nena JjeMeHTa coJepKAHUS

4 OJIEKTPOAMHAMUKA

MATHUTHOE TIOJIE. DJIEKTPOMATHUTHAS
MHIYKIIAS

[TocTostHHBIE MAarHUTHI.
43.1 BszaumopeiictBue MMOCTOSIHHBIX
MarHUTOB

MarnutHoe mnoisie. BekTtop MarHutHOM
MHAYKIUU. [IpUHIUMI  CyNeprno3ulny.
4.3.2 Jlunuu mMarauTHOM MHAYKIMU. KapTuHa
JIMHUA MarHuTHOM WHIYKUHAHW TIOJIsA
ITIOCTOSIHHBIX MarHUTOB

MarauTHo€e 1MoJjie NpOBOJHUKA C TOKOM.
Kaptuna JsmHUNA 1OoNs  JIJIMHHOTO

4.3
433 npsAMOro IpoBOIHHMKA HW 3aMKHYTOI'O

KOJIBLIEBOTO TPOBOJHUKA, KAaTYIIKUA C
TOKOM. OnbIT Opcrtena.
B3aumopericTBre npOBOJHUKOB ¢ TOKOM

434 Cuna AMniepa, €€ MOIyJb U

HaIlpaBJICHHUE

Cuna JlopeHma, e€ Moayiab H
435 HarpasJieHHe. J[BHKeHHe 3apsHKEeHHOU

YacTUIIbI B OJHOPOJAHOM MArHUTHOM
noJie. Pabota cusiel Jlopenia

4.3.6 SIBrieHUE JEKTPOMArHUTHON MHIYKITUN

4.3.7 [IoTOK BEKTOpa MAarHUTHOM MHIYKLIAH




438 O/C WHIYKIIHH. 3aKkoH
s 3JIEKTPOMAarHUTHON MHayKiu Dapanes

BuxpeBoe snexrpuueckoe mosne. DC
439 MHIYKIIUK B [IPOBOJIHUKE, JIBHKYIIIEMCS
e MOCTYIATETbHO B OZIHOPOTHOM

MAarauTHOM IIO0JIC

4.3.10 [IpaBuito Jlenna

4311 NHAYyKTUBHOCTB. SIBienue
e camounaykuun. DJIC caMOUHIyKIUK

4312 3Heprm[ MAaromuTHOI'O IIOJIsI KAaTYHIKH C

TOKOM

4.3.13 DJIEKTPOMArHUTHOE T10JIe

TexHnyecKkue yCTpoMCTBa: NOCTOSIHHBIE
MarHuThl, AIEKTPOMAarHUTHI,
4.3.14 3JIEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTApHBIX YaCTULl, WHIyKUHWOHHAs
neyb

[Tpaktuyeckue  pabotel.  M3ydenwme
MAarHMTHOTO TIOJISI KaTYIIKH C TOKOM.
4315 UccnenoBanne AercTBUS MOCTOSTHHOTO

MarHuTa Ha  paMKy C  TOKOM.
HUccnenoBanue SIBJICHUS

BJICKTpOMaFHI/ITHOfI HWHAYKIIUH

KOJIEBAHM A 1 BOJIHbI

5.1

MEXAHMWYECKUE U DJIEKTPOMAI'HUTHBIE
KOJIEBAHNA

KonebarenvHast cucrema. CBoOOJHBIE
511 kojeOanus. ["apmoHndeckue koyieOanus.
o Ileprion, uacroTa, aMIuIMTyga U (asa

KOJIcOaHUN

519 [IpyxwvHHBIN MasITHUK.

MaremaTH4eCcKuid MassTHUK

YpaBHEHHE rapMOHUYECKUX KOJCOaHUH.
5.1.3 Kunematuueckoen TMHAMHYECKOE

OITMCaHMEe K0JIeOaTeILbHOTO JABUXKCHUA




5.1.4

[IpeBpamenue SHEPIUuu pu
rapMoHUYeCKnX Kosiebanusix. CBsi3b
aAMIUTATY AbI KoJieOaHmit UCXOIHOU
BEJIMYMHBI C aMIUIUTyJaMU KoJieOaHM
€€ CKOPOCTHU U YCKOPEHHUS

5.1.5

Konebarenbnbiii  koHTYyp. CBOOOAHBIE
3JIEKTPOMarHuTHele  KoseOaHus B
UJCAIBHOM KOJIEOATeIbHOM KOHTYpE.
Ananoruss Mexay MEXaHU4YeCKUMU U
3JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMMU.
®opmyia Tomcona

5.1.6

3aKOH  COXpaHEHUS  DHEPIUM B
UJI€aJIbHOM KOJIE0aTeIbHOM KOHTYpE

5.1.7

BeinyxieHHbIC MeXaHU4YeCKHe
koneOanusi. Pesonanc. Pe3onancHas
KpHBasl. BrinyxneHHbie
3JIEKTPOMArHUTHBIE KOJIeOaHus.

5.1.8

ITepemennsiii  TOK. CHHYCOMIATBHBIN
IIEPEMEHHBIN TOK.

5.1.9

MorHoCTh IIEPEMEHHOI0 TOKa.
AmMiuTtynHoe u NEHCTBYIOLICE
3HAYECHUE CUJIbI TOKA U HAIIPSYKECHUS

5.1.10

Tpanchopmarop. IIpounsBoxctso,
nepenaya u noTpedieHue
AIEKTPUYECKOU JHEPIUH.
DKOJIOTUYECKUE PHUCKH pu
IPOU3BOJACTBE JIEKTPUUECKON SHEPrUu.
Kynbrypa UCIIOJIb30BaHUs
JIEKTPOIHEPTUHU B IIOBCETHEBHOM JKU3HU

5.1.11

TexHuueckue ycTpoicTBa: ceiicmorpad,
AJIEKTPUYECKUN 3BOHOK, JIMHUU
3JeKTponepenay

5.1.12

[IpakTueckue padotel. MccnenoBanue
3aBUCUMOCTHU nepuoja MaJIbIX
KOoJieOaHUW Tpy3a Ha HUTU OT JIMHBI
HUTH U Maccel rpys3a. HcciegoBanue




IIEPEMEHHOI0 TOKa B  LENA U3
OCJIeIOBATEIILHO COEINHEHHBIX
KOHJEHCATOPa, KaTYLIKA U PE3UCTOPA

5.2

MEXAHUWYECKUE 1 DJIEKTPOMATI'HUTHBIE BOJIHBI

521

Mexannueckue BOJIHBI, YCJIOBUS
pacnipoctpanenusi. Ilepuon. CkopocThb
pacmpocTpaHeHUsT W JUIMHA  BOJIHBI.
[TonepeuHbie ¥ NPOOJIbHBIE BOJIHbI

5.2.2

Wurtepdpepentus u  audpakuus
MEXaHUYECKUX BOJH

5.2.3

3Byk. CkopocTh 3BykKa. ['poMKOCTb
3ByKa. Beicora Tona. TemOp 3ByKa

524

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBHS
U3IIyYEHUsI DSJIEKTPOMAarHUTHBIX BOJIH.
B3anmnast opuenranust BektopoB E, B u
U B 3JIEKTPOMAarHuTHOW BOJIHE B BaKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMArHUTHBIX  BOJIH:
OTpakKCHHE, npeJoMJICHHE,
TIOJISIpU3aITus, T ppaKIs,
UHTEPPEPEHITHS. CkopocTb
AIIEKTPOMArHUTHBIX BOJIH

5.2.6

[llxama  JJIEKTPOMAarHUTHBIX  BOJIH.
[IpuMeHeHue 271EKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI PAOUOCBI3U U TEIICBUICHUS.
Pagnonokarus. DIJIEKTPOMAarHUTHOE
3arpsAA3HEHUE OKPYKAIOLIEH CPEIbI

5.2.8

Texanueckue YCTPOWCTBA:
MYy3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3BYKOBAasi JUAarHOCTUKA B TEXHUKE
U MEIUIIMHE, pajap, pPaJuoNpPUEMHHUK,
TeneBu30p, aHTeHHa, Tenedon, CBY-
1eYb

5.3

OIITHUKA

531

[IpsiMouHelHOE pacrpocTpaHeHHe
CBETa B OJIHOPOJIHOM cpene. JIyd cBeTa




5.3.2

OtpaxeHune cBera. 3aKOHBI OTPAXKECHHS
ceera. [locTtpoenne wu300paxeHuil B
IUIOCKOM 3€pKajie

5.3.3

[Ipenomnenne CBeETA. 3aKOHBI
NpEeJIOMIICHUS  CBeTa.  AOCOJIFOTHBIN
MOKa3aTeNb MPEIOMIICHUS

5.34

[Tonnoe BHYTpPEHHEE OTpa)KECHHUE.
[IpenenbHbIN yIoJl IIOJIHOTO
BHYTPEHHETO OTPAKECHUS

535

Hucnepcust cBera. CIOXHBIM COCTaB
oenoro cBeta. L{BeT

5.3.6

Coluparomye U pacCeUBAIONINES JTUH3BI.
Tonkas nmuH3a. DOKYCHOE paCCTOSIHUE U
ONTHYECKas CUJIa TOHKOW  JIMH3BIL.
[TocTpoenue U300pakeHui B
coOMpaloIUX U PACCEUBAIOIUX JTUH3AX.
dopMyJila TOHKOW JMH3bI. Y BEIUYECHUE,
JTaBaeMoe JTMH30U

5.3.7

[Ipenensr IIPUMEHUMOCTH
r€OMETPUYECKON ONTUKH

5.3.8

Wutepdepennus crera. KorepeHTHbIE
UCTOYHUKH.  YCIOBUS  HAOIIOCHUS
MakCHMyMOB W  MUHHMYMOB B
UHTEeP(EPEHIIMOHHON KapTUHE OT JBYX
CUH(]a3HBIX KOTEPEHTHBIX HICTOUHUKOB

5.3.9

Hudpakmus cera. JudpaknuoHHas
peléTKa. VYcioBue HaOII0ICHHUS
[JIABHBIX MAaKCUMyMOB TIpH TAJCHUU
MOHOXPOMATHYECKOTO cBeTa Ha

TM(GPaKUUOHHYIO PEIIETKY

5.3.10

[Tonmsipuzanus cBera

5.3.11

TexHu4eckue ycTpouCTBa: OYKH, JyIa,
¢doToamnmnapaT, NPOSKIMOHHBIN armapar,
MUKDPOCKOII,  TEJIECKOIl,  BOJIOKOHHAas
ONTUKA, JU(paKUMOHHAS  pEIIETKa,
IIOJISIPOU T




5.3.12

[Tpaktuueckue padotel. W3mepenue
ITOKa3aTelIst MIPEJIOMIICHHUS.
HccnenoBanue CBOMCTB M300paKeHUI B

JINH3aX. Ha6JII-O,Z[€HI/I€ AUCIICPCHUU CBCTA

BJIEMEHTBI CTTIELIMAJILHOM TEOPUU

OTHOCHUTEJIbBHOCTHU

6.1

['panuibl TPUMEHUMOCTH KJIACCUUYECKOM
MEXaHUKH. [Toctynatet TEOpUU
OTHOCHUTEIBbHOCTH: WHBAPUAHTHOCTD
MOJYJISI CKOPOCTH CBETa B BaKyyMe,
HNPUHIUIN OTHOCUTEILHOCTU DUHINITEHHA

6.2

OTHOCUTEIBHOCTh  OJJHOBPEMEHHOCTH.
3aMeJIecHUEe BPEMEHM M COKpalleHUE
JUTAHBI

6.3

DHeprusi W HUMIYJIbC  CBOOOJHOM
JaCTHUIIBI

6.4

CBs3b Macchl ¢ SHEPTUEH U UMITYJILCOM
CBOOOJHOM 4YacTULbl. DHEPrus MOKOsS

CBOOOTHOU Y4aCTHUIIbI

KBAHTOBAS ®U3UKA

7.1

SJIEMEHTBI KBAHTOBOM OIITUKU

71.1

®ortonsl. @Popmyna I[lranka cBsa3u
sHeprun ¢GOTOHA C €ro YacTOTOH.
DHeprusi ¥ UMIyJbc hoToHA

7.1.2

OTkpbITHE U MCCIICJIOBAaHNE
dotorddexra. OnbiTel A.I'. CroneTona.
3akonb! poTodrddexra

7.1.3

YpaBHeHue DUHIITEHA TS
dotoadpdexra. «KpacHas  rpaHuna»

dboTorddexra

7.1.4

JaBnenne ceeta. OnwiTel I1.H. JIeOGenena

7.1.5

XHUMHYECKOE JICHCTBUE CBETA

7.1.6

TexHuueckue YCTPOUCTBA:
dboTod5IeMEeHT, (POTONATUUK, COJIHEUHAS

Oarapest, CBETO MO/

7.2

CTPOEHUE ATOMA




7.2.1

Mogpens atoma TomcoHa. ONBITH
Pezepdopaa no uccienoBaHuio
cTpoeHus aroma. [lnanerapHas mMojenb
aToma

7.2.2

[Tocrymarer  bopa. U3nyuenne wu
NOTJIOMIEHHE (POTOHOB IMpPHU MEPEXOJe
aToMa C OJHOTO YpPOBHsS JHEpPruM Ha
apyroi. Buasl  cnektpoB.  Cnekrtp
YPOBHEN SHEPTUU aTOMa BOJOPOJA

7.2.3

BosHOBBIE cBOMCTBa yacTul. BonHbl e
bpoiins. KopnyckynsipHO-BOJIHOBOM
nyanu3M. Jludpakius SIEKTpOHOB Ha
KpHCTaiax

7.2.4

CnoHTanHoe u BBIHYKJICHHOE
V3JIy4YCHHE. YCTPOMCTBO W MPUHLHI
paboThl Ja3zepa

7.2.5

Texaunueckue YCTPOUCTBA:
CHEKTPaIbHBIM aHaIu3 (CIEKTPOCKOII),
J1a3ep, KBAHTOBBIM KOMITBIOTED

7.2.6

[Tpaktuueckue pabotel. Habmrogenue
JTMHEHYaTOro CHeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HAOMIOJAEHUS W PETUCTpAIUU
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTKpbITHE PATUOAKTUBHOCTUA. ONBITHI
Pesepdpopna nmo ompeneneHuro cocrtaBa
paguoakTUBHOTO u3nydeHus. CBoCTBa
anbpa-, Oera-, TraMMa-U3Iy4YCHHUS.
BinsiHue paanoakTMBHOCTM HA >KUBBIE
OpraHu3Mbl

7.3.3

OTkpblTHE TPOTOHA W  HEWTPOHA.
Hyxnonnas monens snpa ['eitzenbepra —
NBanenko. 3apsan siapa. MaccoBoe 4ucio
aapa. M3oTorbl

7.3.4

Annda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIN  Oeta-pacnan. [amma-




U3IydeHue. 3aKOH  paJMOAKTHBHOTO
pacmana

7.3.5

DHeprusi CBA3W HYKIOHOB B sJIpe.
SAnepusie cwibl. Jlepext maccer sapa

7.3.6

SnepHble peakuuu. [leneHue U cUHTE3
anep

7.3.7

SAnepusiii  peakrop.  TepmosiaepHsIi
cunte3. IIpobnembl W NEPCIEKTUBBI
AJICPHOM DHEPreTUKU. OKOJOTHYECKHE
aCIIEKTHI SIEPHON SHEPrETUKH

7.3.8

OneMeHTapHble 4acTUIlbl. OTKpbITHE
II03UTPOHA. dyHaaMEHTaIbHbIE
B3aUMOJICVCTBUS

7.3.9

TexHuueckue yCTpOMCTBA: JO3UMETD,
Kamepa BWIIbCOHA, SAEPHBIA PEAKTOD,
aTomHas 6om0Oa

7.3.10

[IpakTrueckue pabotel. McciemoBanue
TPEKOB JaCTHI] (o TOTOBBIM
dboTorpadusim)

OJIEMEHTBI ACTPOOU3NKHU

8.1

Bup 3Bé31H0r0 Heba. Co3Be3nus, SpKue
3BE31bI,  IUIAHETBI, WX  BHJIUMOC
JBUKCHUE

8.2

Conneunas cucrtema. IlnaHeTsl 3eMHOM
rpynnbl.  I[lnaHeThl-TUranTl W UX
CITyTHHUKH, KapJINKOBBIE IUIAHETHI.
Maunsie Tesra CoJIHEUHON CUCTEMBI

8.3

Connue, ¢ortochepa u armocdepa.
ConHe4uHasi aKTUBHOCTh

8.4

Hcrounuk sHeprun CoJiHIIAa U 3BE3]]

8.5

3BE3/1bl, X OCHOBHbBIE XAaPAKTEPUCTUKH:
Macca, CBETUMOCTb, paauyc,
TEMIIEpATypa, 170'¢ B3aUMOCBSI3b.
JnarpaMma «CIEKTpaJIbHBIM KJIacc —
CBETUMOCTBY. 3BE3BI TJIaBHOU
IIOCJIEA0BATENBHOCTH. 3aBUCUMOCTD




«Macca — CBETUMOCTBY» I 3BE3N
TJIaBHOM ITOCJIEI0BATEIILHOCTH

8.6

BuyTtpenuee CTpOCHUE  3BE3..

CoBpeMeHHBIE MIPEe/ICTaBICHUS 0
NPOUCXOXKJEeHUU U ABodtonnu CoJiHIIa U
3BE3]1. DTanbl JKU3HU 3BE3

8.7

Muneunsii Ilyte — nama [amakrtuka.
CnupanbHast cTpykTypa ['amaktukw,
pacnpeneieHue 3BE3M, raza W IbUIN.
[Tonoxxenne u nBwxkenue ConHua B
lanaktuke. Ilnockas u cdepuueckas
MOACUCTEMBI [ amakThKH

8.8

Tumnel ranmaktuk. PaguoragakTuku U
KBazapbl. YEpHBICE JBIPpBI B sSapax
rajakTHK

8.9

Bceenennas. Pacuimpenue BceeneHHom.
3akon Xa0O0mna. PazOeranue ranakTuk.
Bospact u pagnyc BceneHnHoi, Tteopus
bosbmioro B3peiBa. Mogens «ropsiuen
Bcenennoit». PennkroBoe nsnyuenue

8.10

MacmrabHass cTpykTypa BceneHHOM.
MeraranakTuka. Hepeménnelie
po0JIeMBbl ACTPOHOMUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3VJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon
NMpoBePsSIeMOro
TpeOOBaHUs

IIpoBepsieMble TPeOOBaHUSA K NMPEAMETHBIM
pe3yJibTaTaM 0CBOEHMSI OCHOBHOI1 00pa30BaTe/ILHOI
NMPOrpamMMsbl CpeJHero 001ero odpa3oBaHus

ChopmMupoBaHHOCTh YMEHUH pacrio3HaBaTh (HU3UUECKUE
aBieHus1 (MpoIecChl) U OOBSCHITH HUX HAa OCHOBE

HN3Y4YCHHBIX 3aKOHOB

BJIaI[eHI/Ie OCHOBOIIOJIararommMmn (I)I/ISI/I‘-IGCKI/IMI/I
IIOHATHUAMMU u BCINYHWHAMU, XapaKTCPpU3yrOIuMH

(bu3HYecKre MpoecChl

ChopMHUpPOBAHHOCT, ~ YMEHUM  NPUMEHATH  3aKOHbI
KJIACCUYECKOM MEXaHUKH, MOJIEKYJSIpHON (U3UKH U
TEPMOAMHAMUKH, SJIEKTPOJUHAMUKHN, KBAHTOBOU (PU3UKHN
Il aHaluM3a W OOBACHEHUSA SBJICHUM MHUKPOMHPA,
MakpoMupa U Meramupa, pasjindyaTrh yCJIOBUs (IpaHULBL,
o0jacT)  NPUMEHUMOCTH  (U3MYECKUX  3aKOHOB,
NOHMMAaTh BCeOOUIMIl XapakTep (yHAaAMEHTaIbHBIX
3aKOHOB M OIPAaHMYEHHOCTh HCIOJIb30BAHUS YaCTHBIX
3aKOHOB;  aHAJU3UPOBaTh  (PU3MUECKHE  MPOLECCHI,
UCIIOJIb3Ysl ~ OCHOBHBIE  TIOJIOKEHMS,  3aKOHBl U

3dKOHOMCPHOCTHU

ChopMupoBaHHOCTb ~ YMEHHSI  pa3ivyaTh  YCJIOBHS
MPUMEHUMOCTH Mojenel (PU3NYEeCKUX Ted U MPOLECCOB

(s1BICHMIN)

ChopMHUpOBAaHHOCTh YMEHUS peliaTh pacuE€THbIE 3a/1a4uu
C SBHO 3a/laHHOM U HESBHO 3aJaHHON (DU3MUECKOI
MOJIE/IbIO: HA OCHOBAaHMHU aHajlM3a YCJIOBHUS BHIOMpATh
(du3nYecKre MOJEINH, OTBEYaoIINe TpPeOOBaHMIM 3a/1a4H,

IMIPUMCHATDH (1)OpMYJII>I, 3dKOHBbI, 3adKOHOMCPHOCTH U




noCcTynaThl (U3UYECKUX TEOpUW NPH HUCIOJIb30BAHUU
MAaTeMAaTU4YECKUX METOJOB PEILICHMs 3a1ad, IPOBOAUTH
pacyéTel Ha  OCHOBAHMM  MMEIOUIMXCS  JAHHBIX,
AHAJIM3UPOBATh PE3YJbTATHl U KOPPEKTUPOBATH METOJBI

penIeHns ¢ y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB

Pemate kauecTBEeHHbIE 3a7a4i, TPeOyIOLIME TPUMEHEHUS
3HAHWM U3 Pa3HBIX Pa3/eNOB IIKOJILHOTO Kypca (pU3UKH,
a TaKKe MHTErpaluu 3HaHUM W3 JApPYTrUx MpPeaMETOB
€CTECTBEHHOHAYYHOTI'O LIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PaCcCyKICHUN C OMOPON Ha U3YyUYEHHBIE 3aKOHBI,

3dKOHOMCPHOCTH U d)HSI/I‘{eCKHe SABJICHHA

Brnagenve OCHOBHBIMEM METOJaMH HAy4YHOT'O IIO3HAHMS,
UCIOJB3YyeMbIMH B (DU3HUKE: MPOBOJUTH TMPSAMbBIE U
KOCBEHHbIE M3MEpeHUsl (PU3MYECKUX BEIUYUH, BHIOMpas
ONTUMAJIbHBIA  CHOCOO M3MEpPEHHS U  UCIOJIb3Ys
M3BECTHBIE METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHUH,
MPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTEN (HU3UUYECKUX
BEJIIMYMH C HCHOJIb30BAaHUEM NPSAMBIX H3MEPEHUH,
OOBSACHATH  TOJYYCHHBIE  PE3yIbTaThl,  HUCIOIb3YS
bu3nUecKue TEOpUHU, 3aKOHBI M TOHATUS, W JIeJaTh
BBIBOJIbI; COOMIOAATh MpaBuia 0€30MacHOro Tpyna Mpu
MPOBEICHUM UCCJECJAOBAaHMA B paMKax y4eOHOTO
AKCIIEPUMEHTA 17} y4eOHO-HCCIIeI0BATENbCKON
NEATEIIbHOCTH c HCIIOJIb30BAaHUEM U (HPOBBIX
M3MEPUTEIIBHBIX YCTPOMCTB u 71a00paTOPHOTO

o0opy10BaHHS

ChopMupoBaHHOCTH ~ YMEHHMH  aHANIM3UPOBATh U
OIICHUBATh TMOCJIEACTBUSL OBITOBOM U MPOU3BOJACTBEHHOMN
JCSTEIPHOCTA 4YEJIOBEKa, CBA3AHHOW C (U3HUECKUMHU
MPOIECCaMHU, C MO3UIUN IKOJIOTHYECKOU O€30MacHOCTH;
MPEJICTABIEHUN O PALIMOHATIBHOM MPUPOAOTIOIb30BaHNH,

a TaKK€ Ppa3yMHOM HCIIOJIb30BAHUHU ,Z[OCTI/I)KGHI/II\/'I HAayKHN U




TEXHOJIOTUH ISl TAJIbHEUIIIETO Pa3BUTHS YEJIOBEUYECKOTO

oOrecrBa

OBnajgeHue  pas3nuyHBIMM  crnocobaMu  paboOTel  C
uHpopmanmen (duznuecKoro COZIEpKaHUS c
UCIIOJIb30BAaHUEM  COBPEMEHHBIX  HMH(OPMALMOHHBIX
TE€XHOJIOTUI; Pa3BUTHE YMEHUN KPUTHYECKOI'O aHAIN3a U

OILICHKH JOCTOBEPHOCTHU MOIy4aeMOil HHPOpMALIUH

10

CdopMHpOBaHHOCTH YMEHUI MPUMEHSTH
OCHOBOIIOJIAratoInue aCTPOHOMUYECKUE MIOHATUS, TEOPUU
W 3aKOHBI JUIs aHaidu3a M OOBSICHEHUS (U3UICCKUX
MPOLIECCOB, IPOUCXOMAIINX Ha 3BE31aX, B 3BE3IHBIX
CUCTEMAX, B MEXTAJIAKTUYECKOW CpEeae; ABHXKCHUS

HEOECHBIX TeJ, PBOIONHH 3BE3] 1 Becenennon




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D

11O PU3UKE

Kona
paszaena/r
e€MbI

Kon
JjeMe
HTA

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

MEXAHUKA

1.1

KMHEMATUKA

1.11

MexaHu4ecKoe JABUKCHHC. OTHOCHUTEIILHOCTD

MCXaHHNYCCKOI'O IBUKCHMA. Cucrema otcuéra

1.1.2

MarepuanbHas TOUKa.

TPacKTOpHA

Eé& pamyc-BekTop:
Fle)=(xlz ) e ) =(2)),
TpaeKTOpILA,
HepeMeIeHIIe:

- _ T = /\
Ar=r(ty)-rt)=r-n=
= (Ax,Av, A7),
Ty Th.
CrnoxeHHe IlepeMele il

N, =%, +1,

]

1.1.3

CKOopoCTh MAaTEpUAIBHON TOYKH:

__AF
D=
Ar

= rr’ = [u}_ RN .U__].

Ar— 0

Ax , . ,
v o=— =X,. AHAJIOTIYHO v, =Y, U.=Z,.
At :

CroKeHHIe CKOpPOCTell: 0, =0, + 0, -

Brruucnenue NEPpEMCIICHUA U ITYTH

MaTepUaIbHOU TOUKH ITPU MPSIMOIUHENHOM




JBUKCHUU BIOJIb OCH X 110 FpaCI)I/IKy 3aBUCUMOCTH

Ux(t)

. . Ap .,
YCKDPEHIIE MaTepHaIBHOII TOYKIL: a = —L =L, 7
r—0

1.1.4 ar
Ao C
a =—— =(uv, | ", aHANOIMYHO a, =(v, |', a.=(v,
) At Ar—0 o - o ) -
PaBHOMEpPHOE NIPSAMOJIMHENHOE IBUKCHUE:!
xX(t) = xg + Uyt
1.15
Uy (t) — vg, = const
PaBHOYCKOpEHHOE IPSIMONIMHENHOE JBUKEHHE:
at”
x(t)=x,+u,t +——
vit)=v, +at
1.1.6

a, = const

UEJ.T - U_ll.'r = EH.‘I.' [Il _Il]

vy

HPII IBILKESHINI B QTHOM HAIIPABIISHII IIVIE S =

1.1.7




CBoOonHOE TaJieHHe. YCKOpEHHE CBOOOJIHOTO

IHaaCHUs.
Vi l - UO
&
Yo o
(9] Xo ‘t'.r

JIBroKeHHe Tena, OpOIIEHHOIo TOJ YIJoM o K

TOPU3OHTY:

[.‘r{f} =X, + Uy f =X, +U,cosa-t

P . 2
(B} =yp U+ g—‘} =V, T U, sina- I—STT

v (t)=u, =uv,cosa

v.(t)=v,, +gf=v,sino— gt

=0

o
oX
g =—g=const

1.1.8

KpuBonnueitnoe nBuxeHue. [[Bruxxenue
MaTepUaIbHONW TOYKH 110 OKPYKHOCTH.
YrnoBas ¥ TUHEWHAsA CKOPOCTh TOYKHU:

v = wR

IIpy  paBHOMEPHOM  JBMXKEHUM TOYKM IO

OKPY>KHOCTHU
2T

w=T=2nv

. LleHTpOCTpEMUTENIBHOE YCKOPEHHE TOUKHU:




. [losiHOE yCcKOpEeHHE MaTepUAIbHON TOYKH

TBEpnoe Teino. [locTynarenpHOE U BpalaTeJaIbHOE

1.1.9 )
JIBUKEHUE TBEPIOTO TEla
1.2 JTNHAMUKA
191 Nueprmaneaeie cucrembl oTcuéra. [lepBbii 3aKk0H
o Herotona. [Ipuniun otHocurensHOCTH [anunes
Macca tena. IImoTHOCTE BelecTBa:
m
1.2.2 p= v
Cuna. [TpuHIMI Cyneprio3uliuM CUIL:
12.3 FpaBHOAeﬁCTB =F +Eht.
Bropoit 3akoH HberoToHa: 17151 MaTtepruaibHOU TOYKHU
B 1CO
Fl = maq
1.2.4 -
Ap = FAt
npu
F = const
———
By 7y
195 Tpernii 3akoH HproTOHA J1s1 MATEPUATIBHBIX TOUEK:

-

Fi; = —Fy




1.2.6

3aKkoH BCCMUPHOI'O TATOTCHUA: CUJIbI ITPUTSKCHUS

MEK]Ty TOUEYHBIMU MAacCaMU PaBHbI
mym;

F=6—5

Cuna Tsixectu. LleHTp TsbKecTu Tena. 3aBUCUMOCTD
CWJIBI TSDKECTH OT BBICOTHI N Haa MOBEPXHOCTHIO
maHeTsl paanycom RO:

GMm

"9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJbKECHUS:

Frp = uN

Cwuita TpeHus MOKOS:

FEp < uN

Koaddunuent tpenns

1.2.9

JlaBneHnue:

1.3

CTATUKA




1.3.1

—

F
MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpaliCHUA:

IM| = FI, rae | — maedo cuibr

-

F

OTHOCHUTEJIBHO OCH, Mpoxojsuie uepe3 Touky O
NEPHEHANKYJIAPHO PUCYHKY

1.3.2

LlenTp macc tena. LlenTp Mmacc cucteMsl

MaTCpUAJIbHBIX TOYCK:

- -

” mqyry + myry+...

Tam. =

my + my+...

B ognopoaHoM mnose TskecTr
(g = const)

LOCHTP MacCC TCJIa COBIIAACT C €TI0 HCHTPOM TAXKCCTHU

1.3.3

YcnoBust paBHoBecus TBEpaoro tena B MCO:
(M, +M,+...=0
\[}:"1 +F,+...=0

3akoH [lackais

JlaBnenue B xxuakocty, nokosierncs B UCO:

p =po+ pgh

3akoH ApxuMmena:

-
-

FApX = —FByuirecn




€CJIM TeJIO U XuJAKocTh nmokostcsa B UCO, o

FApX = ngBbITeCH

VYcioBue niaaBaHus Tell

1.4

3AKOHbI COXPAHEHMA B MEXAHUKE

NMirynec MaTepraibHOM TOYKH:

- >

p=mv

I/IMHy.TIBC CHUCTCMBI TCII:

p=p1+p;t..

3aKOH U3MEHCHUS U COXpaHCHUA UMITYJIbCA:

B UCO

Ap = A(p1 + p2+--.) = FipneunAt + FoppennAt+. .

B MCO, ecnu

Ap = A(p; + pp+...) =0

, €CITH

- -

Fignemn + Foppennt---= 0

PeakTuBHOE IBMKEHHE

F
ﬁgyf

Pabora cuiibl Ha MajIOM NEpEMELLIEHUU:




;1=|ﬁ|-|fl'l.}_'.|-€{}5 a=F, Ax

1.4.5

-<(;‘
)

MOITHOCTD CHITBIL:
€CIIH 32 BpeMsi

At

pa60Ta CHJIbI UBMCHACTCA HAa , TO MOIITHOCTDH CHUJIBI

AAd
P=— =F-p-cost
ﬂr Ar—

1.4.6

Kunernueckas sHeprusi MaTepUaIbHOM TOYKHU:

mv?  p?

B =57 = om
3aKOH W3MEHEHHS] KHHETUYECKOM SHEPTUU

cucteMbl MatepuaibHbiX Touek: B UCO AEkuH =
Al + A2 + ...

1.4.7

HOTGHHI/IaHBHaﬂ OHCPIUA:

JJIA ITIOTCHIUAJIBHBIX CHJI

A, = E1n0TeHu - EZHOTeHu_: AEHOTeHu

[ToTennuanbHas SHEPTUsl MaTepUaTbHOU TOYKU B
OJIHOPOJIHOM T10JI€ TSXKECTH:

ErIOTeHu = mgh




[ToTeHmnmanbHAs YHEPTHUS YIIPYTO
neOpMUPOBAHHOTO TeEJIa:

kx?
EHOTeHu = T

1.4.8

3aK0H U3MEHEHUS U COXpaHCHHUA MeXaHUYeCKOMN
SHEPrUu:

Erex = Exen T Enorenn,

B IICO AEyex = Ascex menorerm. cuns

B IICO AE,x =0, eCII Agcex menoresn. cax = 0

1.5

MEXAHUWYECKUE KOJIEBAHMA U BOJIHbI

1.5.1

["apMoHnUeckue KoaedaHusi MaTepruaibHOW TOUKH.
Ammumntyaa u dasza xonebannit. Kunemarnueckoe
OIMCaHHUE:

x(1) = Asin| @t +o, ).

v (0 =x.

a(H=(v,),=—a'x(d) =a, +0'x=0,
IZI€ X - CMELIEHNE U3 PABHOBECHS.
JlnHaMU4YecKoe ONMMCaHUE:

ma, = —kx,

IDIS

k = mw?

. OTO 3HAYHUT, YTO

DHepreTMuecKoe OIMCaHuE (3aKOH COXpaHEHUs

MEXaHUYECKOMN YHEPTUH ):




CBA3p  aMIUIUTYZbl  KOJEOaHUN  CMEIIEHUs
MaTepUAIIbHOW TOYKHU C aMIUIUTYyJaMU KoJjieOaHU

€€ CKOPOCTH U YCKOPEHMUA:

Upe =04, a__ =04

1.5.2

[lepuon u yactora KoaeOaHMIA:

[Tepuon MaJIbIX CBOOOTHBIX KoJIeOaHuit

MAaTEMATHYCCKOI'O MasATHHUKA.

T=21JI
E

[lepyon cBOOOMHBIX KOJEOAHUN TPYNKUHHOTO

MasTHHKA:

m
T =2m |—

k

1.5.3

BrIHyXeHHBIE KoJIeOaHusl. Pesonanc.

Pe3onancHas kpuBas

1.5.4

[Tonepeunbie U TPoOJOJBHBIE BOJHBL. CKOPOCTh

pPacnpOCTPAHEHHUS U JJIMHA BOJIHBI:

v
A=vT =—-
v

WNuTtepdepenius u nudpakiius BOJIH

1.5.5

3ByK. CKOpOCTBH 3ByKa

MOJIEKYJISIPHAA OU3UKA.
TEPMOJAMHAMUKA




2.1

MOJIEKVYIJISIPHASA ®U3NKA

21.1

Mopenu CTpoeHus ra3oB, KUIAKOCTEW U TBEPIBIX
ten. Ilycte TepmoamHaMuyeckas cuctema (Terno)
coctout u3 N oauHakoBbiXx MoJekyn. Torna
KOJIMYECTBO BEIICCTBA

N

m
v = = —
Ny

IDI(S

Ny

—9uciao ABorajipo, M — Macca CUCTEMBI (Tena),

U

— MOJIsIpHAasa MaccCa BEIICCTBA

2.1.2

TeroBoe ABMIKCHUC aTOMOB U MOJICKYJI BCIICCTBA

2.1.3

B3auMmoielicTBre YacTHIT BENIECTBA

214

Huddysus. bpoyHoBCcKoe ABMXKEHHE

2.1.5

Moxaenb uneanpHoro raza B MKT

2.1.6

CBsi3b  MeEXJIy  JaBJI€HUEM M CpElIHEH
KMHETUYECKOU DHEprueu IIOCTYIIATEJILHOIO
TEIUIOBOTO JABWKEHHSI MOJIEKYJ HMJACAIBHOrO rasa

(ocHoBHOe ypaBHeHue MKT):

ifmnvu: 22—
n| == e
I".

2
3

rie MO — Macca OJTHOM MOJIEKYJIBI,

Tl=V

- KOHIIEHTPAIXSI MOJICKYJ

2.1.7

AbGcomoTHas temneparypa: 1T =t+273K




2.1.8

CBsi3p  TemmepaTypbl  rasa CcO  CpeJaHeu
KUHETHYECKOU SHEprueu IIOCTYNATEILHOTO

TCILIOBOI'O ABUKCHUS €T'0 MOJICKYII:

Fes =

mg’
2

kT

———

b |

2.1.9

VYpasuenue p = nkT

2.1.10

Mogaenb ueaabHOTO ra3a B TepMOJUHAMUKE

( Vpaprerse Merreeesa — Kareipora
| BeIpeukeHHe U1 BHYTPeHHEH SHEPIHH
VpaBHeHne MeHeneepa — KanelipoHa (mpHMe
3aIIICH):

pRT

pV=%RT — vRT = NKT, p=E=

BrlpaskeHHe 114 BHYTPeHHell HeprI OXHOATOMEHY

raza (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3akon  JlambTOHA 1A OaBICHUS ~— CMECH

pa3peKEHHBIX ra3o0B:

P =D +p2+




2.1.12

N3omporieccsl B pa3pe’KeHHOM Ta3e ¢ MOCTOSHHBIM
guciaoM MoJeKyll N (C MOCTOSHHBIM KOJIMYECTBOM
BEIIIECTBA V):

nzorepMma (T = const): pV = const ,

uzoxopa (V = const):

P
— = const
T cons

n3zobapa (p = const):

V— t
T—cons

['padmueckoe rpeacTaBiIeHNe H3OMPOIIECCOB Ha PV-
, pT-u VT- tnarpammax.
OObeMHEHHBIN Ira30BbIi 3aKOH:

pV .
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BECIICCTBA V.

2.1.13

HaCBII]_[eHHBIe u HCHACBIINICHHBIC I1apkl.
KauecTBeHHas 3aBUCHUMOCTD IINTOTHOCTH 141
HAaBJICHUA HACBINICHHOTI'O I1Iapa OT TCMIICPATYPbI, UX

HE3aBUCUMOCTb OT 00bEMA HACBHIIIEHHOTO Mapa

2.1.14

Bﬂa}KHOCTB BO3I[yxa.
OTHOCI/ITCHBHaH BJIAKHOCTD.
_ Puapa(T)  Prapa(T)
P = s () Pracomapa ()

2.1.15

N3MmeHeHue arperatHblXx COCTOSHUW BELIECTBA:

HCIIapCHNEC N KOHACHCAIWA, KUIICHHUC )KUAKOCTH




N3meHeHne arperatHblXx COCTOSIHHM BEIIECTBA:

2.1.16
TJIABJICHUE W KPUCTAITU3AIIHS
2.1.17 [IpeoOpazoBanue sHEepruun B PazoBbIX MEepexoaax
2.2 TEPMOJIMHAMUKA
2.2.1 TemnnoBoe paBHOBeCcHE U TeMIIepaTypa
2.2.2 BuyTpeHHsIs sHEpTUs
Tenmonepenaua  kak  cnoco0  U3MEHEHUS
2.2.3 BHYTPEHHEW SHEprum Oe3 COBEPIICHHS pPabOTHI.
KouBek1usi, TerIonpoBOIHOCTh, U3TyYEHUE
KosmuecTBo TEIIoTHI.
VY nenbHas TEMIOEMKOCTh BEIIECTBA C:
2.2:4 Q = cmAT
VY aenpHas TemioTa napooodpazoBanus L: Q = Lm.
2.25 VY nenpHas terora miasiaeHus A Q = Am.
VY nenbHas TemioTa cropanus Torusa (: Q = gm
OnemeHTapHas paboTa B TEPMOAMHAMUKE:
A = pAV
2.2.6
Brruncnenne pabotsl 1o rpaduky mporecca Ha pV-
auarpaMmme
ITepBblii 3aKOH TEPMOIMHAMUKU :
Q12 = AUz + A1y = (U, — Uy) + Ap
2.2.7

Anmna0ara:
Q12 =0= Ay, = (U; — Uy) = AUy,




2.2.8

Bropoit 3akon TtepmonuHamuku. HeoOpaTumblie

TIPOIIECCHI

2.2.9

[Tpunnumne! nerctBus TennoBbix MammH. KIT:

A'ﬂ- ITHET QHJI'P - |“'Oxu |‘-—Ox-ﬂ'|'[ |
0 0 0

n= = |=l—
ZHarp HACQ Harp

2.2.10

Maxkcumansnoe 3HaueHue KII/I. [ukn Kapno:
T ~Town _ ;T

T T

HArp HiTp

max N = My =

2.2.11

VYpaBHeHUE TEMIO0BOro OanaHca:

Q1+Q2+Q3+= 0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE ITIOJIE

3.1.1

DIIeKTpU3aLns Tel u eé MPOSIBJIICHUA.
OnexTpuueckul  3apsia. JlBa  Bujga  3apsija.
DJIEMEHTApHBIM JJICKTPUUECKUM 3apsi. 3aKOH

COXpaHCHHUIA IJICKTPUICCKOI'O 3apsaaa

3.1.2

B3aumopericteue 3apsaioB. ToueuHble 3apsiibl.
3akoH Kynona:
B OJJHOPOJHOM BEILECTBE C AUIICKTPUUECKOU

MMPOHNIACMOCTBIO

1 _|'l'_i"1|"l’_i"-.

EF=Fk |’l?1 | ] |1q1 - L
&r- 4mes, 17




3.1.3

Onektpuueckoe mnosie.  Ero  jgeiictBue

QJICKTPUYICCKUC 3apsAbl

Ha

3.14

Hanps:k€HHOCTD 3JIEKTPUUYECKOTO TOJIA:

) F
E=——"#8+—
qnp06an71

[Tosie ToueyHoro 3apsa:

OAHOPOAHOC ITI0JIC:

-

E = const.

KapTuHbl nuHUN HaNPSKEHHOCTH ITUX TTOJIEU

3.1.5

HOTCHHI/IaJ'IBHOCTB QJICKTPOCTATUYICCKOI'O I10JIA.

Paznocth IIOTCHIHMAJIOB U HAIIPAXKCHHC!

Az = q(d1 — ¢2) = —qAp = qU.

ITorenmanpHas SHEPrus 3apsaa

BHGKTPOCTaTI/I‘{eCKOM I10JIC.
W =q¢

X~
I

—AW

HOTGHI_II/IaJ'I QJICKTPOCTATUYICCKOI'O IT0JIA:

d,_ﬂ
g




CBsi3b  HANpsOKEHHOCTH TIOJISI M Pa3HOCTH
IMOTEHIIUAIOB TUTS OJTHOPOTHOTO

anekrpocratuueckoro moiist: U = Ed

3.1.6

[IpyHOMN CYNEPIIO3UIUU DIEKTPUUECKUX MOJICH:

-> - -

E=E1+E2+,¢ =¢1+¢2+

3.1.7

[IpOBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBECUSA 3aps0B: BHYTpHU
IIPOBOTHUKA

Et=0

, BHYTPH M Ha MOBEPXHOCTH MIPOBOJIHUKA ( = CONSt

3.1.8

I[I/IC-)J'IGKTpI/IKI/I B  OJICKTPOCTAaTUYCCKOM  IIOJIC.

JManexTpuyecKas IPOHULAEMOCTh BELIECTBA €

3.1.9

Konpaencarop. D5eKTpoEMKOCTh KOHJIEHCATOPA:

_4
C_U

DNEeKTPOEMKOCTD TUIOCKOTO KOHICHCATOPA:

£€0S
= = &g

d

3.1.10

HapaJ'IJ'IGJIBHOC COCIMHCHUC KOHACHCATOPOB!

q=q1t+q:+..., Uy = U,
=---:Cnapa1111 - Cl + Cz+

HOCJ’IGI[OBaTeJII)HOC COCINHCHUEC KOHACHCATOPOB!




1 1 4 1 4
’Cnocn Cl CZ

U= U1+U2...,ql =({q; =...

DHeprus 3apsHKEeHHOT0 KOHJIEHCaTopa:

U CU? 2
3.1.11 Wc=q7=7=;’—c
3.2 3AKOHBI [TIOCTOSAHHOI'O TOKA
Cuina Toka:
=24
3.21 A0
ITocrostaubIi TOK: | = const
Jlist noctostHHOTO TOKa ( = It
322 YcaoBus CyniecTBOBAHUS DIEKTPUIECKOTO TOKA.
Hanpsoxenue U u 9J1C E
3akoH Oma 1151 ydacTKa Lenu:
3.2.3 I = 2
2. R
DNEKTPUYECKOE COMPOTHUBIICHHE. 3aBUCHMOCTh
COMPOTHUBJICHUS] OJJHOPOAHOTO MPOBOJIHUKA OT €T0
JUIMHBI W CEYCHUsS. YJIeTbHOE CONPOTHUBICHUE
3.24 BEILIECTBA.
R = p£
S
3.2.5 Hctounnkn Toka. DJ1C HCTOYHMKA TOKA!




ACTOpOHHI/IXCI/IJI

q

E =

BHYTpeHHCC COIMPOTHUBJICHNUC UCTOYHHUKA TOKA

3.2.6

3akoH Oma i 0OJHOM  (3aMKHYTOM)

anektpuueckoit nenu: E = IR + Ir, orkyna
E

[ =—
Rr

3.2.7

[TapayienbHOE COEIUHEHNE TPOBOJHUKOB:
I=11+12+...,Ul=U2=.,
1 1 1

=—+—+..
Rnapajm Rl RZ

HOCHGILOB&TGHBHO@ COCIANHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+..,I1=12=.,
Rl‘IOCJI == R1 + R2+ .-

3.2.8

Pabora snexrpuueckoro Toka: A = [UL.
3akoH Jxoynsa — JIenna:
Q = I’Rt

Ha pesucrope
UZ
R:Q =A=12Rt=IUt=Ft




3.2.9

MOIIHOCTB NEKTPUUECKOTO TOKA:

Ad
P=

- =JU
AT |50
TemnnoBast MOIITHOCT, BhIJIEIsiEMasl HA PE3UCTOPE:

. P
P=I'R=—=IU
R

MomHOCTh UCTOYHHUKA TOKA:

3.2.10

CBOOOHBIE HOCUTENU 3IEKTPUUYECKUX 3apsI0B B
NPOBOJHUKAX.  MEXaHU3MBl  TPOBOJUMOCTH
TBEPABIX META/UIOB, PAacTBOPOB M  PaCIIaBOB
AIIEKTPOIUTOB, ra3os. [ToympoBOTHUKH.

I1omynpOBOJHUKOBBIN AUO

3.3

MATHUTHOE IIOJIE

3.3.1

MexaHn4eckoe B3aUMOJCHCTBHE MarHuTOB.
MaruauTtHoe noJie. BEeKTop MarHuTHOW WMHAYKIHH.

[TpuHIMII CyNIepnO3UIIMM MAarHUTHBIX TTOJIEH:

B - Bl + B2+

JInaun HHAYKOUHA MArduTHOT'O II0JIA. KapTI/IHa
JIMHUH HHAYKIMW MaronuTHOI'O IIOJIA ITOJIOCOBOTO U

HOI[KOBOO6pa3HOFO ITIOCTOSAHHBIX MaroHuTOB

3.3.2

OnbiT Opcrena. MarHuTHOE MOJ€ MPOBOJAHUKA C
TokOoM. KapTvHa JIMHMN MHAYKIMA MAarHUTHOTO
IoJIsl  JUIMHHOTO  NIPSIMOTO  NPOBOJHHMKA U
3aMKHYTOI'O KOJIBLIEBOT'O ITPOBOJAHMUKA, KATYIIKHU C

TOKOM




3.3.3

Cuita Amnepa, e€ HanpaBJIEHUE U BEJIMYMHA:

F, = IBlsina

, TJIe 0L — YTOJI MEXKAYy HallPaBJICHUEM NPOBOJAHUKA U
BEKTOPOM

N

3.34

Cuna Jlopenna, €€ HanpaBJICHUE U BEJIMYUHA:
Fnop =l q | vBsina
IJI€ 0L — YTOJ MEXIY BEKTOpaMu

1%

-

B

. JIBMKEeHUE 3apsHKEHHOM YacTHUIBI B OJHOPOJIHOM
MarHuTHOM I10J1€

3.4

OJIEKTPOMAT'HUTHASA UHAY KA

34.1

IToTok BCKTOpPa MarHUTHOM HMHAYKIOUHN:

® = B,,S = BScosa

B

7
4
G2

3.4.2

SBienue snekTpoMarHuTHOM wuHAyKnuu. JC

VHIYKIWAH

3.4.3

3aKOH JIEKTPOMArHUTHOM MHAYKIUKN Dapanes:

AD
E = =@

Ar—0




34.4

{3 in’

\r

( &2 =d)

3JIC MHAYKIKU B PSMOM HPOBOHHUKE JUTHHOI |,

ABUXKXYHIEMCA CO CKOPOCTBIO

-

v

(vl
B OJIHOPOJHOM MAarHUTHOM I1oje B:
| E; |= Blvcosa

, TJIe 0. — YroJl MEeKJ1y BeKTopoM B u Hopmaibio

-

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPbI

-
-

luv

; €CIIN

l

1

B
, ¥

v
TO

| E; |= Blv




3.4.5 [IpaBuno Jlenua

NHAYKTUBHOCTB:

L_CD
i

346 |, umu ® = LI.
Camounnykiusa. I1C caMOUHAYKIIUM:

Al
Eﬂ:—L—L =-11,
Aty

3HepFI/IH MAaraMTHOI'O ITOJIA KaTYIIKH ¢ TOKOM:

LI?
3.4.7 W, = -

OJIEKTPOMAI'HUTHBIE KOJIEBAHUA U
BOJIHBI

KonebarenpHblil KOHTYD. CBoOoHBIE
AJIEKTPOMArHUTHBIE ~KOJIeOaHUST B  HJI€AJBLHOM

35.1 KoJie0aTeIbHOM KOHTYpE:

[4(1) = Guesin 0t + )
]I['rﬁ] =g, = g, cos( it +qy) =1, cos(at + @)

®opmyna ToMcoHa:

T =2nVLC

, OTKyJia




CBs3p  aMIUIMTYIBl 3apsiAa KOHJEHcaTopa C
aMIUTUTYAOM  CHJIBI  TOKa TIPU  CBOOOJIHBIX
AIICKTPOMArHUTHBIX KOJICOAHHMSIX B HACAUTHHOM
KoJie0aTeIbHOM KOHTYpE:

Qe = —

C}

3aKkoH COXpaHCHUA OHEpIrun B  HUACAIIBHOM

K0J1e06aTeTbHOM KOHTYpE:

3.5.2
BbIHYX/IEHHbIE 3JEKTPOMArHUTHBIE KOJIEOaHHUS.
3.5.3
Pe3onanc
Ilepemennsii TOK. IIpomsBoacTBo, mepenaya u
35.4 noTpebaeHue IIEKTPUUECKON SHEPTUn
cu® LI’ cu’_ LI’
+ = = TR — const.
2 2 2 2
CBolicTBa 3JIEKTPOMAarHMTHBIX BOJIH. B3aumnHas
OpHUEHTAIMsI BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE
B BAKYyME:
3.5.5
E1lBlc
356 IIlkama 5yeKTpOMarHUTHBIX BOJIH. IIpuMeHneHune
AJIEKTPOMATrHUTHBIX BOJH B TEXHHUKE U OBITY
3.6 OIITUKA
IIpsAamonHEHOE  pacHpoCTpaHEHHWE CBETa B
3.6.1 OTHOpOAHOU cpene. TodeuHbli HCTOYHMK. Jlyd

CBCTa




3aKOHBI OTPAKEHUS CBETA.

a=p

3.6.2
alP

S

3.6.3 [TocTpoenune n300pakeHUH B IIIOCKOM 3epKajie

3aKOHBI IMPCIIOMJICHUS CBCTA.

HpeJIOMJICHI/Ie CBCTa:

niSina = n,sinf.

AOCOIIOTHBIN NTOKA3aTeNb IPEIOMIICHHUS

C
Nagec = ;

OTHOCHUTENBHBIN ITOKA3ATENb MPETOMIICHUS:

n, m
3.6.4 Ngpy = — = —

ny

N

XoJ ay4en B PU3ME.

\"1 = 1"2 y H].}']. = ”2}'2
CoOTHOIIEHNE YaCTOT U COOTHOILIEHUE JITMH BOJIH
IIpY NIEPEX0J€ MOHOXPOMATHUUECKOTO CBETA Yepes

IpaHully pasjesna AByX ONTHYECKUX Cpe:

3.6.5




<y ‘ Hy

P

/u'<"’|>\nl

IlostHOE BHYTpEHHEE OTPAKEHHE.

IIpenenbHblid  Yyroa  IOJHOTO  BHYTPEHHETO

OTPAKCHHA:

. 1 n;
Sinay, = —=—
Nory nq

ColOuparolyie ¥ pacceuBarolue JHH3bI. TOHKas
nuH3a. DOKyCHOE PacCTOSIHUE W ONITUYECKas CHIIA

TOHKOM JIMH3GI;

3.6.6 1
D =—
F
dopMyJia TOHKOM JIMH3BI:
1 N 1 1
d f F
VBeaudeHue, JaBaeMoe JIMH30M:
h |f1
po A1
3.6.7 H d
d T~
)
H I F

F\ h

e




B cnyuae pacceunBaroniei 1uH3bI:

3.6.8

1
DO0= F =—=0,
D

Ryd
71

Xon  nyua, IIPOILIEIIIETO JIMH3Y oA
IIPOU3BOJIBHBIM YIJIOM K €€ TJIABHOM OINTHYECKOMN
ocu. [loctpoenne n300pakeHU TOYKU U OTpE3Ka
IpsIMOM B COOMPAIOIIMX U PACCEUBAIOIINX JTUH3AX

H UX CUCTCEMax

3.6.9

dortoanmapar kak ontuueckuit mpudop. ['nma3 xak

OIITHYCCKAasA CUCTCEMaA

3.6.

HnTepdepennus ceera. KorepeHTHbIE HCTOUHUKH.
VY cnoBus HaOMIOIEHUS MAKCUMYMOB U MUHUMYMOB
B UHTep(EpEeHIIMOHHON  KapTUHE OT JBYX

CI/IH(l)aSHBIX KOI'CPCHTHBIX HCTOYHHUKOB!

A
MAKCIIMYMBI — A=2m—, m=011,£2.+3

3 3 R ]

e

v
MITHIIMYMET — .-J.={2m+1_];, m=0,£1,+2 +3

e

3.6.11

Hudpakuusa cBera. JudpaknuonHas pemeTka.
YcnoBue HaOMIOACHNS TJIABHBIX MAKCUMYMOB TIpU

HOPMAJIbHOM InHaacH1uHn MOHOXPOMATH4YCCKOI'O




CBETa C JJIMHOM BOJHBI A HA PEHIETKY C MEPHOJIOM

d:

dsing, =mAm=0,+/-1,+/-2,+/-3,..

3.6.12 JHlucrniepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJISIPHO-BOJIHOBOW Y AJIN3M
411 I'mmoreza M. Ilmanmka o xkBaHTax. Popmyna
o [Tnanka: E = hv
®oTtoHbl. DHEeprus PoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmmynesce portoHa:
_E _hv h
P= c ¢ A
413 ®oroaddekt. Onbitel A.I'. CroneroBa. 3aKOHbI
o dhotorddexra
VYpaBHenue DitHIITeHA 11 poTodPdekTa:
EC])OTOHa = ABbIxosa + Exyumax:
4.1.4

rae ,




hc

Ay

ABbIXOAa = hvxp =

2
mv max

Exunmax = > = eUs,y

4.1.5

JlaBieHue cBera.
JlaBlieHUE CBeTa Ha IMOJHOCTHIO OTPAKAIOIIYIO
MOBEPXHOCTh M Ha TMOJHOCTBHIO MOTJIOMIAOIIYIO

MMOBEPXHOCTh

4.2

OU3NKA ATOMA

421

HJIaHCTapHaH MOACJIb aTOMa

4.2.2

IToctynatel bopa. M3nydyeHne u MNOrJIOUIEHUE
(GOTOHOB TpHU TEPEXO/€ aToMa C OJHOTO YPOBHS

DHEPI'UM Ha JPYrou:

hv, = he =|E, -E

mr -~
Y

m

4.2.3

JIuHeWyaTeie CIIEKTPBI.

CriexTp ypOBHEM 3HEpruu aToMa BOJIOPO/IA:

—13,65B
E, =222 4123 .

n

4.3

OU3NKA ATOMHOTI'O A/IPA

43.1

Hyxnonnass wmogens sgpa [eitsenbepra —
NBanenko. 3apsan sapa. MaccoBoe yucio siapa.

N30To1mI




PagnoakTHBHOCTE.
Annwda-pacnan;
A A4 4
ZX—>>5Y + ;He
bera-pacman.

DOnexkTpoHHbIN B-pacna:

4.3.2 4 4 0., =
FX—= Y+ je+v,
[TosutpouHbIit B-pacna:
A A 0=
s X—=2 Y + e+ v,
'amma-n3myuenue
3aKOH paJuO0aKTUBHOTO pacraja:
—t
N(t) = Ny *2T
4.3.3 Ilycth M — macca paaMOaKTUBHOIO BEIIECTBA.
Torma
-t
m(t) =my*x2T
4.3.4 Snepusble peakuuu. [lenenue u CUHTE3 AEP




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET



JIOKYMEHT MOAMNWUCAH SMEKTPOHHON NOAMUCHIO

MYHULUMUNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE 03.09.26 08:42 (MSK)
YYPEXXAEHMUE "CPEQHSASA OBLLEOBPA3SOBATEJIbHASA LLKOJIA N°7 N.
HUKOJIAEBKA", Kantoka Haaexaa AMutpresHa

MpocTtas noagnucb




