MYHUIIMITAJIBHOE BIO/UKETHOE OBINEOBPA3OBATEJIBHOE YYPEK/IEHUE
CPEJIHAA OBINEOBPA3OBATEJIBHAS IIIKOJIA Ne 4

(MBOY COLI Ne 4)
PACCMOTPEHO COI'JTIACOBAHO YTBEPXJIEHA
IIporokoJ 3acenanus HIMO 3amecTuresab aupexropa no YBP NMPUKA30M JHpPEKTOpPa
ot 16.02.2026 r. Ne 4 Koaecnukona E.B. MBOY COMI Ne 4
16.02.2026 r. ot 18.02.2026 Ne 01-10/56

Pa6ouas nporpamma no yueonomy npeamery «®u3zuka» (6a30Bblil ypOBEHD)
HA YPOBEHb CpeIHero odmero o0pa3oBaHusl.

IosicHUTeIbHAS 3aNIMCKA
Pabouast mporpamma mo ydeOHOM mpenmery «®DPu3mKa» HAa YPOBEHb CpeaHEro oOmero oOpa3oBaHUS IS
obyuatomuxcst 10-11-x knaccos MBOY COLI Ne 4 pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMHU:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanun»;

e mpukaza MunoOpuayku ot 17.05.2012 Ne 413 «O6 yrBepxaeHuu QenepalbHOrO ToCyIapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHIapPTa CPEHETrO 00IIEero 00pa30BaHUMY;

o mnpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O6 yrBepxkaenuu enepanbHoil 00pa3oBaTeIbHON
IPOTPaMMBI CpeHero o0miero 00pa3oBaHUs»;

e mpukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsiaka opraHuzanuu u
OCYIIIECTBIIEHUS! 00pa30BaTEIbHOM IEATEIBHOCTH 110 OCHOBHBIM 00111€00pa30BaTe/IbHbIM IpOrpaMmam
— o0pa3oBaTeNnbHbIM MPOTPaMMaM HAYallbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpPEAHEro OOIero
00pa3zoBaHus»;

e KOHIICTIIIMU MIpenoAaBanus yueOHoro npeamera «Ousukay;

o CII 2.4.3648-20 «CaHHMTapHO-3ITUAEMHUOJIOTHYECKUE TPEOOBAHUS K OpPTraHU3AIMsIM BOCIUTAHHUA |
o0Oy4deHus1, OT/IbIXa U 03JJOPOBIICHUS JETEH 1 MOJIOJEKHY, YTBEPKICHHBIX TIOCTAHOBICHUEM TJIaBHOTO
canuTapHoro Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATUBBI M TPEOOBaHMS K OOECTCUCHHIO OE30MacCHOCTH H
(unu) 6e3BpeAHOCTH JIs YesoBeKa (PakTOpOB CpeAbl OOMTAaHUS», YTBEPXKAECHHBIX MMOCTAaHOBICHHEM
[JIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

o (enepanbHOil paboueil mporpammsl o yueOHOMY npenmety «DPu3nka» 6a30BOro ypoBHs.

Pabouast mporpamma opueHTHpOBaHA Ha IEJIEBbIE MPUOPUTETHI, CHOPMYTUpPOBaHHBIE B denepaibHON paboueit
IporpamMMe BOCIIUTaHMs U B paboueit nmporpamme Bocnutanus MbOY COLL Ne 4.

[IporpamMma no ¢u3uke 06a30BOro ypoBHSI Ha ypOBHE cpelHero oduiero oOpa3zoBaHus pazpaboTaHa Ha OCHOBE
MOJIOKEHUH M TpeboBaHMM K pe3yiabTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOM  MpPOTrpaMMBI,
npencrasieHHbix B ®I'OC COO, a taxxke c¢ yderoMm (enepanbHO pabouell mporpaMMbl BOCHUTAHUS U
KOHIIETIMU MpernojaBaHus yuyeOHoro mpeamera «@Pusmka» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoii
denepanny, peaqu3yroNX OCHOBHbIE 00pa30BaTEIbHbBIE POTPAMMBI.

ConepxaHue mporpammbl Mo (U3MKE HANpaBiIeHO HAa (OPMUPOBAHHE €CTECTBEHHO-HAYyYHOM KapTHHBI MUpPA
oOyuaroruxcsi 10—11 kmaccoB mpu oOydeHnn ux ¢(u3uke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-
nesTenbHOCTHOTO noaxona. [Iporpamma no ¢gusuke coorserctByeT TpedoBanusmM PI'OC COO k miaaHupyeMbIM
JMYHOCTHBIM, TPEIMETHBIM U METAINPEIMETHBIM pe3ybTaTaM OOYYeHHs, a TAaK)Ke YUYUTHIBAET HEOOXOIMMOCTh
peanu3aii MeXIpPEIMETHBIX CBsA3ed (PU3MKH C €CTeCTBEHHO-HayYHBIMH Yy4eOHBIMU IpenMeTamu. B Hei
OTIPE/ICTISIOTCA OCHOBHBIE LIETM M3Y4eHUs (U3MKU Ha YPOBHE CPEJHEro oOIIero oopazoBaHus, IUIAHUPYEMbIE
pe3yabTaThl OCBOEHHS Kypca (PU3UKHU: JINYHOCTHBIE, METAllpeIMETHbIE, IPEeAMETHbIE (Ha 6a30BOM YpOBHE).
[IporpamMma no pu3smke BKIIOYAET:

e IIJJAHMPYEMBbIE PE3yJIbTaThl OCBOECHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM UHCIIE MPEIMETHbIC
pe3yJbTaThI [0 rojiaM 00yUeHus;

e cozepkaHue yuebHoro npenmera «Pu3nkay» 1o rojgam ooydeHusl.

®du3uka Kak Hayka 0 HanOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYMAsl B KaUecTBE Y4EeOHOro MpeaMeTa B ILKOJIe,
BHOCUT CYILIECTBEHHBII BKJIaJ B CHCTeMy 3HaHUU 00 okpyxkatomeMm wmupe. LlkonbHbl Kypc ¢usuku —



CHCTEMOO0OPa3yIOLINi 17151 €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIBKY (PU3NYECKUE 3aKOHBI JIS)KAT
B OCHOBE MPOIIECCOB M SIBJICHWU, U3ydaeMbIX XUMHEH, Onosoruent, pusnueckoil reorpadueid 1 acCTpOHOMHUEH.
Hcnonp3oBaHue ¥ AakTHUBHOE TNpUMEHEHHE (U3NYECKUX 3HAHMK ONpenerseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe JHEPreTUKH, TPAHCIOpPTa, OCBOEHHUS KOCMOCA, MOJYYEHHS HOBBIX
MaTepHaJioB C 33/JlaHHBIMU CBOMCTBaMHU M Jp. M3ydeHune (QuU3MKM BHOCHUT OCHOBHOW BKJIaJ B (hopMupoBaHHE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa oOyyaroumxcs, B GOpMHUpPOBaHHE YMEHUN NMPUMEHATh HAYYHBIH METOJ
MO3HAHUS TIPU BBITOJHEHUN MU y4eOHBIX HCCIIEIOBAHUN.

B ocHOBy kypca ¢u3uKku Ui ypOBHSI CpeJHEro ooOmiero oOpa3zoBaHUs IMOJOXKEH psA HAEH, KOTOPble MOMXHO
paccMaTpuBaTh KaK MPUHIIMIIBI €70 TTOCTPOCHUSI.

Wnes uenoctHoctu. B cooTBETCTBUU € HEW Kypc SBISETCS JIOTUUECKU 3aBEPIICHHBIM, OH COACPKUT MaTepHual
U3 BCEX Pa3/ienoB (U3UKH, BKIIOYAET BOIPOCHI KaK KIACCHYECKOM, TAK U COBPEMEHHOM (pU3HKH.

Wnes renepanuzanuu. B cooTBeTcTBUY ¢ Hell MaTtepual Kypca GU3NKu 00beIUHEH BOKPYT (PU3UYECKUX TEOPUH.
BengymmMm B Kypce siBisiercss GOpMUPOBaHHE MPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U
ToJie.

WUnes rymanutapuzaumu. Ee peanuzamust mpeanojaraeT MCIONb30BaHHE T'yMaHUTapHOTO TOTEHIMAIa
¢bu3nuecKkoil HayKd, OCMBICICHHE CBS3M pa3BUTUA (GU3MKKM C pa3BUTHEM OOILIeCTBa, a TaKkKe C
MHUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMHU IpoOIeMaMu.

WUnes mnpuxnannoit HampaeneHHoctd. Kypc ¢u3uku mpenmnonaraer 3HAKOMCTBO C HIMPOKUM KPYroM
TEXHUYECKUX M TEXHOJOTHUECKUX MPUIIOKEHUN N3yYCHHBIX TEOPUN U 3aKOHOB.

Wnes »skomoruzanmuu peanusyeTcsi MOCPEJACTBOM BBEICHHUS SJIEMEHTOB COJICpPXKaHUS, MOCBSIIEHHBIX
HKOJIOTUYECKUM IPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHBI C Pa3BUTHEM TEXHHUKH M TEXHOJIOTHIA, a TAK)KE
oOcy>XIeHHs MPobIIeM palliOHATEHOTO MPUPOOIOIB30BAHUS U IKOJIOTUYECKON 0€30IacHOCTH.

CTepXKHEBBIMH 2JIEMEHTaMH Kypca (U3UKU HAa YPOBHE CpEIHEro o0mero o0pa3oBaHUs SIBISIOTCS (PU3UIECKUE
teopur  (hopMUpOBaHHE TIPEACTABICHHM O CTPYKType TMOCTPOCHHUS (PUIUUYECKOW TEOpUH, POJIH
(yHIAMEHTAIIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O TNPUPOJAE, TpaHHUIAX
MPUMEHUMOCTH TEOPUIA [T OMMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U TPOIIECCOB).
CuCTeMHO-IESITETbHOCTHBIN TMOAX0A B Kypce (H3UKM peam3yercsi MPEeXIE BCEro 3a CUeT OpraHu3aluu
AKCIIEPUMEHTATILHON JIeATeNbHOCTH oOydatomuxcs. [ 6a30Boro ypoBHs Kypca (pU3UKU — 3TO UCHOIb30BaHUE
CHCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOPHBIX padoT, KOTOPHIE B MMPOrpaMMe 110
¢usnke 00beTMHEHBI B OOIINN CIMCOK YUEHHYECKUX MPAKTHYECKUX paboT. BhiieneHne B yKa3aHHOM MepedHe
nabopaTopHbIX  paboT, MPOBOAMMBIX JJISi KOHTPOJS ¥ OLEHKH, OCYHIECTBISETCS  YYaCTHHUKAMH
00pa30BaTeNBHOrO Mpollecca UCXOAS U3 OCOOCHHOCTEW MIIAHUPOBAaHUS M OCHalleHUs KabuHeta ¢usuku. [lpu
3TOM O0ecreunBaeTcsi OBJaJeHHEe OOyJalONIMMHUCS YMEHHSIMH TPOBOJAWTH KOCBEHHBIE HW3MEpPEHUS,
UCCIIEIOBAaHMsI 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH W IOCTAHOBKY OIBITOB IO MPOBEPKE MPEATIOKEHHBIX
THIIOTE3.

Bosbiioe BHUMaHMe yAeseTCs peIeHHI0 PACYETHBIX U KaueCTBEHHBIX 3ajau. [Ipu aToM JuIs pacueTHBIX 3a7a4
MPUOPUTETOM SIBIISIIOTCSL 337addl C SBHO 33JaHHONW (U3UYECKOW MOJENbI0, TO3BOJISIONINE TPUMEHSThH
M3yYEHHBbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjesia Kypca, Tak M MHTErpUpys 3HAHMS U3 Pa3HBIX
pa3znenoB. [l KaueCTBEHHBIX 3a7ad IPUOPUTETOM SIBIISTIOTCS 3a/1aHUS Ha O0BSICHEHUE TIPOTEKaHUS (PH3NUECKUX
SBJICHUM M TPOLECCOB B OKPY)KAIOLIEH JXKU3HHU, TpeOyromue BblOOpa (U3MYECKOHM MOJENU Ui CUTYalUH
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY OOeCHeueHHIo y4eOHOro
npoiiecca 0a30BbI ypOBEHb Kypca (DM3WKH HAa YpOBHE CpPEIHEro OOIIero oOpa3oBaHMs TOJDKEH H3y4aThCs B
YCIOBUAX NpPEIMETHOro KaOuWHeTa (U3MKM HIM B YCIOBHMAX HWHTETPUPOBAHHOIO KaOWMHETa IpeaIMeTOB
€CTECTBEHHO-HAy4YHOTO MHKJIa. B kabunere Gu3NKK NOKHO OBITH HEOOXO0aUMOE JabopaTopHOE 000PYyI0BaHNE
JUIs  BBIIOJHEHMS YKa3aHHbIX B TIporpamMme 1o (U3MKE YYCHHYECKUX MPaKTHUECKUX paboT u
JI€MOHCTPALIMOHHOE 000PYAOBaHHUE.

JleMOoHCTpallMoHHOe ~ 00opyJaoBaHHE (QOPMHUPYETCSI B  COOTBETCTBUM C NPUHIMIIOM MHUHUMAaJIbHOU
JOCTaTOYHOCTH W O0ECIeYMBaeT TMOCTAHOBKY TIEPEUUCICHHBIX B TMporpaMme 1o (HU3MKe KIFOUYEBBIX
JEeMOHCTpalMK Uil MCCIIEOBAaHMS M3y4aeMBbIX SBJICHUN M MPOLIECCOB, AMIMPUUECKUX U (DyHIAMEHTaIbHbIX
3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyAoOBaHHE JUIsl YIEHHYECKUX MPAKTUYECKUX PabOT (OpMHUpPYeTCs B BUIEC TEMaTHUECKUX
KOMIUIEKTOB M OOECIeunMBaeTcsi B pacueTe OJHOr0 KOMIUIEKTa Ha JBYyX oOydamomuxcs. Temaruueckue
KOMIUIEKTHl J1a00paTOPHOTO OOOPYAOBAaHMS JIOJKHBI OBITH IMOCTPOEHBI HA KOMIUIEKCHOM MCIIOJIb30BaHUU
AHAJIOTOBBIX W NU(POBBIX MPHOOPOB, a TaKXKe KOMITBIOTEPHBIX W3MEPHUTENBHBIX CHCTEM B BHUJE HU(POBBIX
nabopaToOpHid.

OCHOBHBIMU 1ENIIMU U3Y4YEeHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:



e (opmupoBaHue MHTEpeca U CTPEMIICHHS O0YYAIOIUXCA K HAYYHOMY M3YYEHMIO NMPHUPOJbI, pa3BUTHE
UX UHTEJUIEKTYyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

e pa3BUTHE MPEICTABICHUNA O HAyYHOM METOJE NO3HAHUS M (POpPMUPOBAHHE HCCIEAOBATEIBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTara M3y4eHHUsS OCHOB CTPOCHHUS MaTEpuUu H
byHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (opmupoBanue ymMeHUN OOBACHATH SBJICHHUA C WCIOJIB30BAHHWEM (PU3MUECKUX 3HAHMHA M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHUe NMpenCTaBICHUH O POJU (GUIUKHU ISl pA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU H
TEXHOJIOTHIl.

JloCTIKEHHE ATUX LeNell 00ecleunBaeTCsl peleHHEeM CIISAYIOMIMX 3a/1a4 B MPOLecce N3ydeHUs Kypca GU3NKU
Ha YPOBHE CpeIHero o01ero oopa3oBaHus:
e TMpPHOOpETeHHWE CUCTEMBbl 3HAHWH 00 OOIMX (QHU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAsi MEXAHUKY, MOJEKYIAPHYIO (HU3UKY, dJIEKTPOJUHAMHUKY, KBAHTOBYIO (DM3HMKY U 3JIEMEHTHI
acTpo(hu3uku;
e (¢opMupoBaHHE YMEHUN MPUMEHATh TEOPETUUYECKUE 3HAHUS AJIsl OOBsICHEHUs (PU3NMUECKUX SBJICHUN B
IPUPOJIE U AJIS IPUHATUSA IPAKTUUECKUX PELICHUH B IOBCEAHEBHOMN KU3HU;
e OCBOCHHME CIIOCOOOB PEIICHUS PA3IMYHBIX 3a7ad C SBHO 3aJaHHOW (U3NYECKON MOJENbIO, 3ajad,
[10/Ipa3yMEBAalOIINX CaMOCTOSITENIbHOE CO3JaHNE (PU3NUECKON MOJIENH, aIEKBATHOM YCIIOBUSM 33/]1auH;
e TOHHMMaHue (PU3MYECKUX OCHOB U MPHUHIIMIIOB ICHCTBUS TEXHUYECKUX YCTPOICTB U TEXHOJOTHUYECKHUX
IIPOLIECCOB, UX BJIUSHUS HA OKPYKAIOILYIO CPELY;
e OBJAJICHHE METOJAAMH CaMOCTOSITENILHOTO MJIAHUPOBAHMS U MIPOBEICHUS (PU3UUECKUX SKCIIEPUMEHTOB,
aHaJIM3a U UHTEpIIpETalMyi HH(OPMALIUH, ONIPENETICHUS IOCTOBEPHOCTH MIOJyYEHHOTO Pe3yJIbTaTa;
e CO3JIaHUE YCJIOBHIA /IS pa3BUTHS YMEHUM MIPOEKTHO-UCCIIEA0BATEIHCKOM, TBOPUECKOH 1eATEIHHOCTH.
Ha m3yuenue ¢usuxu (6a30BbIl ypOBEHB) Ha YPOBHE CpEIHEro o0IIero oopazoBaHust oTBoAuTcs 136 yacos: B
10-m kacce — 68 yacoB (2 yaca B Hezen0), B 11-m kimacce — 68 yacoB (2 yaca B HEJICIIO).
[Ipemiaraemerii B mporpamme 1o (U3HMKE IEpedeHb JaOOpaTOPHBIX W MPAKTUYECKHX pPadOT SBISETCS
PEKOMEH/IOBAaHHBIM, Y4YHUTENb JelaeT BBIOOpP MpOBENEHHUs Ja0OpaTOPHBIX pabdOT M OMNBITOB C Y4ETOM
WH/IMBUYATBHBIX OCOOCHHOCTEH 00yJarOMIMUXCsl.
Jlia peanuzalivy MporpamMMbl HCTOJIB3YIOTCS Y4eOHUKH, AOMYIIEHHbIE K HCIOJIB30BAHUIO MPU peaTu3aluu
UMEIOLIUX TOCYJapCTBEHHYIO aKKpEIUTALMI0 00pa30BaTEIbHBIX IMPOrpPaMM HAYaJIbHOIO OOILEro, OCHOBHOI'O
o0miero, cpegHero ooOmero o0pa3oBaHUA OpPraHU3AlMSIMH, OCYIIECTBISIOUIMMH  00pa3oBaTEIbHYIO
NesITeNIbHOCTb, NTpHKa3oM MuHnmpocsenieHus ot 26.06.2025 Ne 495:
o ®usuka, 10 xmacc/ Mskumes I'.4., byxosueB b.b., Corckuit H.H. non penakuueii [lapdentoeBoit
H.A., Axunonepnoe o6miectBo «M3marensctBo "[IpocBemenne»;
o ®usuka, 11 xnmacc/ Msaxumes I'.JI., byxosues b.b., Hapyrun B.M. non pemaxkumeit IlapdentoeBoit
H.A., Axumonepnoe o0miectBo «M3aarenbctBo "[IpocBemienue».
[ ]
DNeKTpOHHbIE  00pa3oBaTeNIbHbIE  PECYpChl, JOMYIIEHHbIE K  HCIOJB30BAHHUIO TPU  peanu3aluu
00pa3oBaTeNbHBIMU  OpraHU3alMIMU HMMEIOUIUX TOCYAApCTBEHHYIO AaKKPEIUTALUI0 00pa3oBaTEeNIbHBIX
porpaMM HaudajJbHOTO OOIIEr0, OCHOBHOTO 0O0IIero, cpeaHero oOmero o0pa3oBaHUs MPUKA30M
Munnpocsenienust PO ot 23.07.2025 Ne 551:

e ®usuxka, 10 xnacec, PI'AOY BO «l'ocynapcTBEHHBIH YHUBEPCUTET MPOCBEILIEHUSY;

e ®usuka, 11 knace, PI'AOY BO «I'ocynapcTBEHHBIN YHUBEPCUTET MPOCBEILEHUS».

Ilnanupyembie pe3yJibTaTbl 0CBOEHUS MPOTrPaAMMBbI

OcBoenune ydeOHOoro mpeamera «Pus3mka» Ha ypOBHE cpefaHero oomero oOpa3oBaHus (0a30BBI YPOBEHB)
JIOHKHO ~ 00eCmeduTh JOCTHKEHHE  CIEAYIONUX JTUYHOCTHBIX, METalpeaMETHBIX H  MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YyIbTATOB.

JINYHOCTHBIE Pe3yabTATHI

JInuHOCTHBIE pe3yNbTaThl OCBOCHMsS YyueOHoro mnpeamera «®Pu3nKa» JOIKHBI OTpaXkaTb TOTOBHOCTh H
CHOCOOHOCTh OOYYalOUIUXCSI PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOM BHYTPEHHEW TMO3MLMEN JIMYHOCTH,
CHCTEMOW  IIGHHOCTHBIX  OpHUEHTAalM{, T[O3UTHBHBIX BHYTPEHHUX  YO@XKIEHHH, COOTBETCTBYIOLIMX
TPAAUIIUOHHBIM IIEHHOCTAM pOCCI/II\/IICKOFO O6H_[eCTBa, PaCIIuPCHUEC ) KUZHCHHOT'O OIIbITa U OIIbITa ACATCIIBHOCTH B
IIPOLIECCE peann3alii OCHOBHBIX HAIIPABICHUN BOCIIUTATEIbHOM AEATEIBHOCTH, B TOM YHCIIE B YACTH:



1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3WIMU OO0YydJaloIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO WICHA
pOCCUICKOTO 00IIIeCTBA;

MIPUHATHE TPAJAUIIMOHHBIX OOIICUYETOBEYSCKUX TYMAaHUCTUUECKUX U JIEMOKPATHIECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HWHTEpECax TPaXKTAHCKOTO OOIIECTBA, Y4YacTBOBaTh B
caMOYIIpaBJIEHUH B 00pa30BaTEIbHOM OpPraHU3aIUH;

YMCHUC B3aI/IMOI[eI\/JICTBOBaTB C CONMAJIbBHBIMH HHCTUTYTaMH B COOTBETCTBUU C UX q)yHKLII/ISIMI/I W HAa3HAYCHUECM,
TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM JIEATEILHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHICKON TPaXXAAHCKON MACHTHYHOCTH, TAaTPUOTU3MA,

HECHHOCTHOC OTHOLICHHUEC K TIOCYdapCTBCHHBIM CHMBOJIAM, JOCTUKCHHUAM pOCCHﬁCKHX Y4YCHBIX B O6HaCTI/I
(UBUKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEICHHS;

CMOCOOHOCTh OLIGHUBATh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYSICh Ha MOpPaJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ACATEIHPHOCTH YYCHOTO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3cTeTHYECKOIr0 BOCIIUTAHMSI:

9CTECTUYCCKOC OTHOIICHHUE K MHUPY, BKIIIOYasA 5CTCTUKY HAYYHOI'O TBOPYCCTBA, IIPUCYLICTO (1)I/ISI/ILICCKOI\/JI HAYKE;
5) Tpy10BOr0 BOCHIUTAHUA:

MHTEpPEC K Pa3NU4YHBIM cdepaM MpoPecCHOHATBHON IEeSTEILHOCTH, B TOM YHCJE CBSI3aHHBIM C (DU3MKON U
TEXHHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyiedt mpodeccun U peann3oBbHIBATH COOCTBEHHBIE
JKHN3HCHHBIC ITJIaHBI,

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHHIO U caMOOOpa3oBaHHUIO B 00JacTH ()M3MKH HA MPOTSKEHUU BCEH
JKA3HU,

6) 3K0JI0rMYeCcKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTH IKOJIOTHIECKON KYJIBTYPhI, OCO3HAHKE III00ATBHOTO XapaKTepa dKOJIOTHUSCKUX MPOOIIeMm;
IUTAHUPOBAHUE M OCYIIECTBICHUE ICHCTBHII B OKpYXKAlOUIeH cpele Ha OCHOBE 3HAHUS LIeNel yCTONYHMBOrO
Pa3BUTHS YEJIIOBEUECTBA;

pacCIIMpPEHHE OIbITa ACATEIBHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH HAa OCHOBE HMCIOIIMXCS 3HAHUW 10
¢busnke;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHUS (HU3HUECKOU
HayKH;

OCO3HaHUE IIEHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTh B MPOIECCE H3YYCHHS (U3HKUA OCYIIECTBISTH
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO IEITEIbHOCTh UHIMBUIYAJIbHO U B TPYIIIIE.

MetanpeaMeTHbIe pe3yJbTaThl
IMo3naBaTebHBIE YHHBePCcAJbHbIE YUeOHbIE AeiCTBUS
ba3oBble Jjornueckue geMcTBUsA:
e CaMOCTOATENbHO (hOPMYIHUPOBAThH U aKTyAIU3UPOBATH MPOOJIEMY, pacCMaTPpUBATh €€ BCECTOPOHHE;
e OIIPENENATH LN AESITENBHOCTH, 3a1aBaTh apAMETPbL U KPUTEPUU UX JOCTHUKEHUS;
e BBISBIISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMBIX (DU3NUYECKUX SIBIICHUSX;
e paspabarbiBaTh IIJIaH pelIeHUs MpoOJIeMbl C YYEeTOM aHajdu3a MMEIOIIUXCS MaTepHalbHBIX U
HEMaTePHUAIbHBIX PECYPCOB;
e BHOCHUTb KOPPEKTHUBBI B JAEATEIBHOCTb, OLEHUBATh COOTBETCTBHUE PE3YJbTATOB LEIAM, OLEHHUBATH
PHUCKH TTOCTEACTBHI NESTEIBHOCTH;
e KOOPJAMHUPOBATH U BBHIMOIHATH padOTy B YCIOBUSAX PEaTbHOT0, BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO
B3aMMO/ICUCTBHS,
e Ppa3BUBATh KPEATHBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIEeM.
Ba3oBble ucciaenoparelbcKue AeiCTBHS.
e BIAJETh HAYYHON TEPMUHOJIOTHEH, KIIOUEBBIMU MOHIATUSAMHU U METOJAMH (PU3NYECKON HAYKH;
e BIAJCTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M TPOCKTHOM ACATEIHHOCTH B 00JacTH (DHU3UKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUS 33a7a4 (PU3HUIECKOTO
coAepKaHus, MPUMEHEHUIO PA3JIMYHBIX METOJA0B TO3HAHUS,



e BIAJIETh BUJAMU JICATEILHOCTH T10 TIOJTYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUHU, PEOOPa30BAHHIO
U IPUMEHEHMIO B PA3JIMYHBIX YYEOHBIX CUTYAIHsIX, B TOM YUCIE NPH CO3JaHUU YYEOHBIX IPOEKTOB B
oOmact pusmkwy;

e BBIABIIATH INPUYHMHHO-CICACTBEHHBIC CBSI3M M aKTyaJlM3UPOBaTh 3aJady, BBIIBHUraTb THUIIOTE3y €€
pellIeHus, HAXOAUTh apryMEHThI Ul J0Ka3aTeJIbCTBA CBOMX YTBEP)KIECHUH, 3aJaBaTh MapaMmeTpbl U
KPUTEPUU PELICHUS;

e AHANM3MPOBATh IOJYYEHHBIE B XOJE€ pEIICHUs 3aJayd pPe3yibTaTbl, KPUTHUUECKU OLEHUBATh HX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

e CTaBUTHh U (POPMYIUPOBATH COOCTBEHHBIE 33]]aul B 00Pa30BaTEIbHON IEATEILHOCTH, B TOM YHCIIE MTPH
U3y4yeHUH (PU3MKH;

e JIaBaTh OIICHKY HOBBIM CUTYallHsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

e yYMETb IEPEHOCUTH 3HAHUA IO (PU3UKE B IPAKTUUECKYIO 00JIaCTh KHU3HEAEATEIbHOCTH;

e YMETbh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX IIPEIMETOB;

e BBIIBUTaTh HOBBIC UJEH, IPEJIAraTh OPUTMHAIBHBIE ITOAXOAbI U PEILICHUS;

e CTaBUTH MPOOJIEMBI U 33/1a4H, IOITYCKAIOIINE AJIbTEPHATHBHBIC PEIICHUS.

Pabora ¢ nundopmanmeii:

e BIQJETh HABBIKAMU IMOJNy4yeHHs] HHPOpPMAUUU (U3UYECKOTO COJEPKAHUS M3 HCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOATEIBHO OCYILECTBIIATh IIOMCK, AaHalW3, CHUCTEMAaTU3alUI0 W HMHTEPIPETALUIo
MH(pOpMaLlUU Pa3InYHbIX BUJIOB U (OPM MPEICTABICHUS;

e OIICHMBATH JIOCTOBEPHOCTh MH(OpMAIUH;

e HCIIONB30BATh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHA B pEIICHUH
KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX W OpIaHU3AIMOHHBIX 3aJa4 C COOJIOAeHUEM TpeOoBaHUM
OPrOHOMHUKH, TEXHUKH 0E30MaCHOCTH, TUTHEHBI, pECYpCcOCOepeKeHHs, TIPAaBOBBIX U 3TUYECKUX HOPM,
HOPM HH(}OPMAIIMOHHOM 0€30MacCHOCTH;

e CO37aBaTh TEKCTHl (U3MUECKOTO COJEPKAHHMS B PA3IMYHBIX (opMaTax C yd4eTOM Ha3HAYCHHS
uHpOpMallMd M LEJIeBOM ayAUTOpUH, BBIOMpass ONTHUMAJbHYI (OpMy MpPEICTaBICHUS U
BU3YaIU3alUU.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHA:

e OCYHIECTBJIATH OOIICHNE HA yPOKaxX (PU3UKU M BO BHEYPOUHOU JEATEIBHOCTH;

e pacro3HaBaTh MPEINOCHUIKA KOH(DIUKTHBIX CUTYaAIMH U CMATYaTh KOH(IMKTHI;

e Ppa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;

e TIIOHMMATh U UCIOJIb30BATH MPEUMYILIECTBA KOMAaHAHON U MHIMBUAYAILHONU pabOThI;

e BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KI0r0 WIEHA KOJIJIEKTUBA;

e TPUHUMATh IIEJIM COBMECTHOH [1€ATENbHOCTH, OPTaHU30BbIBaTh U KOOPJMHUPOBATH JEUCTBUS MO €€
JOCTHKEHHUIO: COCTABJIATH IUIAH JEWCTBUM, pacHpeleisiTh pOJIM C y4E€TOM MHEHMI Y4YacTHHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOTHI;

e OIICHMBATh KayeCTBO CBOETr0 BKJIaJa M KaKJOI0 YYaCTHMKA KOMaHAbl B OOLIMI pe3ynpTar o
pa3paboTaHHBIM KPUTEPUSIM;

e TIpejularaTb HOBbIE ITPOEKTHI, OLIEHUBATh UJIEU C MO3ULUU HOBHU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON
3HAUYUMOCTH;

e OCYIIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEACHHE B Ppa3IMYHBIX CHUTyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranuzanmusi:

e CaMOCTOATENBHO OCYIIECTBIATH MO3HABATENBHYIO JESATEIBHOCTh B 001aCTH (PU3MKH M aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33/1a4U;

e CAMOCTOATEIBHO COCTAaBIATH IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIAH BBIITOJIHEHUS
MPAKTUYECKOH paboThl C YYETOM UMEIOUIMXCS pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
IIPEANIOYTEHU;

e J1aBaTh OIIEHKY HOBBIM CUTYAalIUsIM;

e paclUpATH paMKU y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHIA;

e JIeNIaTh OCO3HAHHBIN BHIOOP, ApTYMEHTHPOBATH €T0, OpaTh Ha ce0st OTBETCTBEHHOCTH 3a PEIIICHHE,

e OIICHUBAThH NPUOOPETEHHBIN OIIBIT;

e crnoco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO PYIULIUN B 00J1aCTH (U3UKH, TOCTOSHHO MMOBHIIIAThH
CBO 00pa30BaTeNbHBINA U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:



e J1aBaTh OIICHKY HOBBIM CHUTYallHsIM, BHOCUTh KOPPEKTHBBI B JESTEIHHOCTH, OLICHUBATH COOTBETCTBUE
pe3yJbTaTOB LIETSIM;
e BIQJETh HAaBBIKAMU II03HABATEIBLHOM peduieKCHHM KaK OCO3HAaHHUS COBEpLIAEMbIX ICUCTBUH W
MBICITUTENIbHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
e HCIOJB30BATh MPUEMBI Pe(hICKCHH Il OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PEILICHHS;
e YMETh OLIEHHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKECHHUIO;
e TPUHUMATH MOTHBBI H apTyMEHTHI IPYTHX MPU aHAIHU3€E PE3yIbTaTOB ACATEILHOCTH;
e TMpPUHUMATH ceOs, TOHUMas CBOM HEJIOCTATKH U JOCTOMHCTBA,
e TMPUHUMATH MOTHBBI  ApTyMEHTHI IPYTHX PU aHAJIHN3E PE3yIbTaTOB JIEATEIbHOCTH;
e TPHU3HABATH CBOE MPABO U MPABO IPYIHX HA OLUIMOKH.
B mporuecce nocTHKEHUST TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOrpamMMbl MO (PU3UKE AJISi YPOBHS CPEIHErO
o0miero o6pa3oBaHus y OOYYarOIIUXCS COBEPILIEHCTBYETCS SMOIMOHAJIBHBIA WHTEIUIEKT, MPEAINoJiararoiuii
c(hOpMUPOBAHHOCTD:
e CAMOCO3HAHMS, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHHMMATh CBOE 3MOIMOHAIBHOE COCTOSIHHE, BHUAETH
HAIPaBIICHUS PA3BUTHS COOCTBEHHON IMOLIMOHAILHOU c(hephl, OBITH YBEPEHHBIM B ce0¢€;
e CAMOPETyJUPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTHb 32 CBOE
MOBEJICHUE, CIOCOOHOCTh aanTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTH,
OBITH OTKPBITHIM HOBOMY;
e BHYTPEHHEW MOTHBAIlMH, BKIIOYAIOMICH CTPEMIIEHHE K JOCTIDKEHHIO LEIH M YCIEXY, ONTHMH3M,
WHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEH;
e OMIATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHHE JAPYTHX, YIUTBIBATH €TO
IIPU OCYIIECTBIEHUU OOIICHHSI, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKHUBAHUIO;
e COIMAJBHHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTH BBICTPAWBATH OTHOLICHHS C JPYTUMH JIIOJbMHU,
3a00TUTHCSA, IPOSBIISATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

IIpeameTHbIe pe3yabTaThI

10-ii knace

K xonmy obOyuenus B 10-M KJjacce mnpeaMmeTHbIe pe3yiabTaThl Ha 0a30BOM YypOBHE MAOJIKHBI OTpa)karhb
c(hOPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMCHHIA:

e JIEMOHCTPUPOBATH Ha MpHUMeEpax Pojb U MecTO (U3UKH B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOU
KapTUHBI MHUpPA, B PA3BUTUM COBPEMEHHON TEXHUKH U TEXHOJOTUM, B MPAKTUUYECKON AESITEIBHOCTH
JIIOAEH;

e VYUYWTHIBATHh TPAHUIBI TMPUMEHEHHUS U3YYCHHBIX (DHU3WYECKUX MOJCNeN: MaTepuaibHas TOYKa,
WHepLHaIbHas CUCTeMa OTcueTa, abCONIOTHO TBEPAOE TEIO, HIealbHBIN Ta3, MOJEINU CTPOCHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TeJl, TOUCUHBIN SJIEKTPUUECKHUM 3apsij MPU PEIICHUH (PU3NUECKHUX 3a/1a4;

e pacrno3HaBaTh (U3NYECKUE SBICHUS (MIPOIECCHI) M OOBSICHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPHH CTPOEHHUs BEIIECTBA M DJEKTPOJAMHAMHUKUA: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOIMHEHHOE ABM)KEHHE, CBOOOIHOE MaJieHHe Tel, ABMKEHHE M0 OKPYKHOCTH,
WHEpIs, B3auMojeUcTBUE Tei, auddy3usi, OpOYHOBCKOE ABUKEHUE, CTPOCHUE >KUIKOCTEH U
TBEPABIX TeJN, M3MEHEHHEe Oo0beMa Tel MpU HarpeBaHUU (OXJIAXKJACHHUU), TEIIOBOE paBHOBECHE,
WCIapeHue, KOHASH CaIus, TUIAaBJICHHE, KPUCTAITU3AIINS, KUTIEHNE, BIAKHOCTh BO3/yXa, MOBBIIIEHUE
JIaBJICHU Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY NapaMeTpaMHu COCTOSIHUS rasza
B M3OMPOIIECCaX, FICKTPU3ALMS Tell, B3aUMOICUCTBUE 3aPs/IOB;

e OIKCHIBATh MEXaHMYECKOE [IBIDKEHHUE, HCIONb3ysd (U3NUYECKHUE BEIMYUHBL: KOOpJMHATA, TYTh,
nepeMenIeHne, CKOpPOCTh, YCKOpPEHHE, Macca Tefa, CWia, UMIYJIbC Tella, KMHETHYeCKash SHEepTus,
MOTEHIIMATIbHAS DJHEPTus, MeXaHW4yeckas paboTa, MeXaHWuYecKas MOIIHOCTh;, TPU OMHUCAHUHU
MPaBUJIILHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOJIB3YEMBIX BEJIMUMH, UX 0003HAYEHUS W €IUHUIIBI,
HAXOJHUTh (POPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO (PH3NYECKYIO BETUYHHY C IPYTUMH BEIMYMHAMY,

e OMHUCHIBATh HW3YYCHHBIC TETUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHHS, HWCIONB3Ys (HU3UUECKUE
BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CPEAHssE KHHETUYECKas HEPrusi XaOTHUYECKOTO JBUKEHUS
MOJIEKYJI, CPEIHEKBAJpaTHYHAs CKOPOCTh MOJEKYJ, KOJIHYECTBO TEIUIOTHI, BHYTPEHHSS DHEPTHUS,
pabota raza, ko3 UIMEHT MOJIE3HOTO JEUCTBUS TEIJIOBOTO JBUTATENS; MPH OMHCAHUU MPABUIHHO
TPaKTOBaTh (PU3MUECKHUI CMBICI HCIIOIB3YEMbIX BEJIMYMH, UX O0O03HAUYCHUS] M €AMHUIIBI, HAXOIHUTh
(dbopMyIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEHUMHY C APYTUMHU BEIUYUHAMU;

e OMHCHIBATh M3YYCHHBIC DICKTPHUUYECCKUE CBOMCTBA BEIIECTBA W DJICKTPUUECKHE SIBIECHUS (TIPOIIECCHI),
UCTIONB3YS (PUBUYECKUE BEIMYUHBI: IICKTPUUYECKUU 3apsif, DJIEKTPUYECKOE TOJie, HAIMPSKEHHOCTD



TOJIs, IOTEHIHUAN, PAa3HOCTh TOTEHIIMAIOB; IPU OMUCAHUH MPABUIHHO TPAKTOBATH (DU3HMUECKUNA CMBICT
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHMS M €AMHHUILIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO
(GUBHYECKYIO BEIMYUHY C IPYTUMU BEIIMYUHAMU;

e aHANU3MPOBATh (PM3MUECKUE MPOIECCHl U SIBICHUS, HCHOJIb3Ys (PU3MUYECKHE 3aKOHbl W NPUHIUIbL:
3akoH BcemupHoro Tsarotenus, |, Il u Il 3akonst HbloTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOU
SHEPIHM, 3aKOH COXPAHEHUS HMMIYJbCa, NPUHLIMUI CYNEPHO3ULUMU CHJI, IPUHLUI PaBHOIPABUS
WHEPIHUATBHBIX CUCTEM OTCUETa, MOJICKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, T'a30BbIC
3aKOHBI, CBf3b CpEJHENW KWHETHYECKONW SHEPrUU TEIIOBOTO IBMKEHHUS MOJIEKYJI C aOCOJIOTHOM
TEMIIEpaTypoH, MEPBbIA 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3apsiaa, 3aKOH
Kynona, npu 3ToM pa3nuyarh cIOBECHYIO (hOPMYITHPOBKY 3aKOHA, €T0 MaTEMaTH4YECKOE BhIpaXXKEHHE U
yCIIoBUS (TPaHMIIBI, 00JIACTH) IPUMEHUMOCTH;

e OODBICHATH OCHOBHBIC MPUHIIMIIBI IEHCTBUS MAIIUH, IPUOOPOB M TEXHUYECKUX YCTPOICTB; pa3anvarh
YCIIOBUS MX O€30MaCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

e BBINOJHATH YKCIIEPUMEHTHI IO UCCIIEJOBAHUIO (PU3MUECKUX SIBJICHUN U MPOLECCOB C UCIOJIb30BAHUEM
OpSIMBIX M KOCBEHHBIX HM3MEPECHUU, TMpU ITOM (POPMYyIUPOBaTH NpoOieMy/3aaady U THUIIOTE3Y
yueOHOro IKCIEPUMEHTa, COOUPATh YCTAaHOBKY U3 MPEI0KEHHOTO 000pYy10BaHUs, IPOBOJUTH OMBIT
1 (GOPMYIUPOBATH BBHIBOJIBI;

e OCYIIECTBJIATh MpsSMble U KOCBEHHbIE H3MepeHUs (U3MUECKUX BEJIWYMH, MPH 3TOM BBIOMpPATH
ONTUMAIBHBIM CMOCOO0 HW3MEPEHMS] W HCIOIb30BAaTh M3BECTHHIE METOJAbl OILICHKU IOTPEIIHOCTEH
W3MEPEHU;

e WCCIENOBATh 3aBUCUMOCTH MEXIy (U3HYSCKUMU BEIMYMHAMH C HWCIOJB30BAHUEM MPSMBIX
U3MEpPEHUIl, TpH OSTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCUPOBATh pPE3yJbTaThl MOTYyYEHHOM
3aBUCHUMOCTH (PU3NYCCKUX BEIUYHH B BHJE TaONHI U TpaduKOB, JENaTh BBIBOABI IO pPE3yJIbTaTaM
HCCJIEI0BAHMS;

e coOiromare mpaBuia OE30MACHOTO TpyAa NpPH TPOBEACHHHM WCCICIOBAHHA B paMKax yd4eOHOro
SKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOW M TMPOEKTHOW JEATEIbHOCTH C HCIOJIb30BAaHUEM
WU3MEPUTEIIBHBIX YCTPOUCTB U JTa00paTOPHOTO 00OPYIOBAHHS;

e peuaTh pacueTHBIC 33/1a4U C SIBHO 33/IaHHON (PU3NUECKON MOJIEIIBIO, UCTIONIB3Ys (PU3UYECKUE 3aKOHBI U
NPUHIIMITEI, Ha OCHOBE aHAlM3a YCJIOBUS 3a/Ja4ydl BHIOWpaTh (U3HUYECKYI0 MOJECb, BBIICISTH
buznueckue BeMUYUHBI U (OPMYIBI, HEOOXOJUMBIC NJsi €€ pEeUIeHHs, MPOBOAUTH PACUYETHl H
OIICHUBATh PEATLHOCTh IMOJIYYCHHOTO 3HAYCHHSI (PHU3NIECKON BEITMYNHBI,

e pelIaTh KAUECTBEHHBIE 3aJa4l: BbICTPAUBATh JIOTMUECKH HEIPOTUBOPEUUBYIO LIEMOUKY PACCYKIECHUN C
OMOpPO Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS;

e HCMOJB30BaTh MPHU PEUICHHH Y4eOHBIX 3a7aud COBpEMEHHbIe WH(OPMAIIMOHHBIE TEXHOJOTHH IS
MOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMA W TPEACTABICHUS YYEOHOW W HAyYHO-TIOMYJSPHOMN
uH(pOpMaIlMK, TONYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATh MOTYy4aeMYIO
uH(pOpMaLIIO;

e TPUBOANWTH TMPHUMEPHI BKJIa/la POCCHICKUX M 3apyOekKHBIX Yy4YEHBIX-(QU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE TPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

e HCMOJB30BaTh TEOPETHUECKHE 3HaHUS MO (U3MKE B TMOBCEAHEBHOM KHU3HU JUIsi OOecCedeHus
0e30macHOCTH TIpH OOpalleHHH ¢ MPUOOpaMU M TEXHUYECKUMH YCTPOMCTBAMHU, IJIsi COXPAHCHHS
3/I0POBbS U COOMIOACHUS HOPM DKOJIOTMYECKOTO TIOBEJICHHUS B OKpPYKaloIeH cpee;

e paboTaTh B TPYIIE C BBHINOTHEHUEM PA3JIMUHBIX COIIMAIBHBIX POJIEH, IJIAHUPOBATh padOTy TPYMIIbI,
paloHaIbHO paclpefensiaTh OOS3aHHOCTH U IUIAHUPOBATh JESATENbHOCTh B HECTaHIApTHBIX
CUTyaIlUsiX, aJEeKBAaTHO OIICHWBATh BKJAJ KaXJOTO U3 YYaCTHUKOB TPYIIBl B pelIeHUE
paccMaTpuBaeMoii MpoOIeMBbl.

11-i1 kaace
K xonmy obOyuenus B 11-M KJjacce mpeaMeTHBbIE pe3yabTaThl Ha 0a30BOM ypOBHE MJOJIKHBI OTpa)karh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHUM:

e JIGMOHCTPUPOBATh Ha MPHUMEpPax poib U MeCTO (U3UKH B (HOPMUPOBAHUU COBPEMEHHOW HAyYHOU
KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKH U TEXHOJOTUM, B MPAKTUUYECKON JESITEIHHOCTH
JIOJIeH, IEJTOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

e YUYWTHIBATH TPAHMIBI NMPUMEHEHUS M3YUYEHHBIX (PU3MUECKHX MOJIETCH: TOUCUYHBIM SIEKTPUUCCKUN
3apsil, JIyd CBE€Ta, TOUCYHBIM MCTOUHMK CBETA, €pPHAst MOJENb aTOMa, HYKJIIOHHAs MOJIeNIb aTOMHOI'O
sqipa IpH pereHur GU3NIecKuX 3a1ay,

e pacro3HaBaTh (UINYECKUE SBICHHUS (MPOIECChl) H OOBSICHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOJIMHAMHUKNA W KBAaHTOBOW (DH3WKHU: DIJIEKTpUUECKas MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,



XUMHUYECKOEe, MArHUTHOE JICWCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, DJIEKTPOMArHUTHAS MHIIYKITHS,
JeCTBUE MAarHUTHOTO IIOJII Ha TMPOBOJHUK C TOKOM M ABIDKYIIUICS 3apsiji, JIEKTPOMAarHUTHBIC
KoieOaHusT W BOJIHBI, MPSMOJIMHEHHOE paCIpOCTpAHEHUE CBETa, OTPAKECHHE, IMPEIOMIICHUE,
uHTepdepeHIus, Tudpakius U MOJISIpU3aIis CBETa, TUCIIEPCUsl CBeTa, (POTOIIEKTPUISCKUN dPdeKT
(poroaddexT), cBeroBOEC MaBICHHE, BO3HUKHOBEHUE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOA,
€CTEeCTBEHHAS U MICKYCCTBCHHAsI PaIIOAKTUBHOCTH;

e OINHKCHIBATh HW3YYCHHBIE CBOWCTBA  BeEIIeCTBa  (DJCKTPHYECKHE, MArHUTHBIC, ONTUYECKHE,
ANEKTPUUECKYI0 MPOBOJUMOCTh PA3IMYHBIX CPEN) W DIIEKTPOMArHUTHBIC SIBICHHS (TIPOLIECCHI),
UCTIONB3YS (PM3MUECKHUE BEITMYHMHBI: JJICKTPUUYCCKUN 3apsif], CHia TOKA, SJIEKTPHUECKOE HAIPsHKCHHE,
AJNIEKTPUYECKOE CONPOTHBIICHHE, PA3HOCTh IMOTCHIIMAJIOB, JJICKTPOABIDKYIIAas CHIla, paboTa TOKa,
WHAYKIUS MarHUTHOTO mois, cwia Ammepa, cuna JIopeHIa, WHIYKTHUBHOCTh KATYIIKH, dHEPTHS
ANIEKTPUYECKOTO W MArHUTHOTO TIOJICH, MEpUOJl M 4YacToTa KojeOaHWi B KoJjeOaTeIbHOM KOHTYpE,
3apsa M CWIa TOKa B TIPOIECCE TapMOHHYECKHX OJICKTPOMArHUTHBIX KoyieOaHMH, (OKycHOE
pacCTOsIHUE W ONTUYECKas CUJIa JIMH3BI, IPU OTMMCAHUK TPABUIBHO TPAKTOBATh (PU3UYCCKUN CMBICI
UCIIOJIb3YEMBIX BEITMYHH, UX 0003HAYCHHS U AMHHIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIHE TAHHYIO
(U3NYECKYIO BEITUYMHY C IPYTHMHU BEIIMYHMHAMUY;

e OIKCHIBAaTh HM3yYCHHBIC KBAHTOBBIC SIBIICHUS W TMPOIECCHI, HCHONB3YsA (DU3NYECKHE BEIUYUHBL:
CKOpPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA, SHEPTHsl M UMIYIbc (HOTOHa,
MepHO ] TONypacnaja, JSHEPrusi CBSA3M AaTOMHBIX sIep, NPH ONUCAHHH IPABWJIBHO TPAKTOBATh
(GU3NYECKUN CMBICIT UCTOJIB3YEMbIX BEIUYMH, UX O0O3HAYCHHUsS W CIIUHMIIBI, YKa3bIBaTh (OPMYJIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYI0 BEIUYHMHY C JPYTUMH BEIMYMHAME, BBIYHCISTH 3HAYCHHE
(bU3NIECKOil BETMUNHBL;

e AHATM3HUPOBATHh (DU3MUECKUE TPOIECCHl W SBJICHHS, WCIOB3Ysl (PU3MYECKHE 3aKOHBI W MPUHIIHIIGL:
3akoH OMa, 3aKOHBI IOCJIEIOBATEIBHOTO M MapaUICIIbHOTO COCIUHECHHUS IPOBOJHHKOB, 3aKOH
Jxoyns—JIeHna, 3aK0H AJICKTPOMArHUTHOW WHIYKIIMH, 3aKOH TNPSMOJIMHEHHOTO PacipOCTpaHCHUS
CBETA, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI IPEIOMIICHHS CBETa, ypaBHCHHWE OWHINTEHHA JUIs
dorordderra, 3aKOH COXpaHEHUS DHEPIHH, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOH COXPAHCHHUS
AJIEKTPUYUECKOTO  3apsila, 3aKOH COXPaHEHHWs MacCOBOTO YHMCIA, IMOCTyJaThl bopa, 3akoH
PaAMOAKTUBHOTO paclaza, [pH OTOM pa3inyaTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHa, €ro
MaTeMaTHYECKOE BBIPAKCHUE U YCIOBHS (TPAHUIIBI, 00JIACTH ) IPUMEHUMOCTH;

e OIpENEATh HAMPABJICHUE BEKTOPA WHIYKIIMHM MAarHUTHOTO ITOJISI TPOBOJHHUKA C TOKOM, CHIIBI AMIiepa
u cuibl JlopeHria;

e CTPOUTH U ONMHUCKHIBATH U300paKEHUE, CO3/]TaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH301;

e BBINOJHITH YKCIIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3UUECKUX SIBICHUN M MPOIECCOB C UCIOIB30BaHUEM
OPSIMBIX W KOCBEHHBIX HM3MEPCHUU: TpH ITOM (OPMYyIUPOBATH MTPOOJIeMy/3aady H THIIOTE3Y
yueOHOTr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHUS, MPOBOIUTH OMBIT
1 (GOPMYIIUPOBATH BBIBOJIHI;

e OCYIIECTBJIATh MpsSMble U KOCBEHHBbIE H3MepeHUs (U3MUECKUX BEIWYUH, MPH 3TOM BBIOMpPATH
ONTHUMAJIGHBIA CITOCOO W3MEPEHHsI M WCIOJIb30BaTh HM3BECTHBIC METOJBI OIEHKH ITOTPEITHOCTEH
U3MEPEHHUI;

e WCCIIEJ0BATh 3aBUCHMOCTH (DPU3MUYECKUX BEIIMYUH C WCIIOIH30BAHHEM IMPSMBIX U3MEPEHHM: MPU ITOM
KOHCTPYHPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJbTaThl IMOTYYCHHONW 3aBUCUMOCTHU (DU3HUECKUX
BEJIMYMH B BUJIE Ta0HII U TpaUKOB, JACJIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICIOBAHNS,

e colOmonare mpaBuia O€30MacHOTO TpyAa NpHU TPOBEICHHHM UCCIEIOBAaHMA B paMKax y4eOHOro
OKCIIEPUMEHTa, YYeOHO-HUCCIICIOBATEILCKOH W IMPOCKTHOW JIEATSIIBHOCTH C  HUCIOJb30BAaHUEM
W3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 0OOPYIOBAHHS;

e pemIaTh pacueTHHIC 3a/Ia4YH C SIBHO 3aJIAaHHOW (PH3UIECKON MOJICIIBIO, UCTIONB3YS (PU3NUCCKUE 3aKOHBI U
NPUHIIMIIBI, Ha OCHOBE AaHalk3a YCJIOBUS 3a/Jayd BbIOUpaTh (U3UYECKYI0 MOJENb, BBIICISTH
dusnyeckne BEIWYMHBI W (OPMYIIBI, HEOOXOTUMBIC I €€ PEeHICHHS, MPOBOAWTH PACUYCTHI H
OIICHUBATh PEAIbHOCTh MOJIYYCHHOTO 3HAYeHHSI (PU3NUECKON BETHUNHBI,

e pelIaTh Ka4eCTBEHHBIC 33JIa4YH: BBICTPAUBATH JJOTHICCKU HEPOTHBOPEUUBYIO IICTIOUKY PACCYKIACHHH C
OTOPOY HA U3yYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE SIBICHUS;

e WCIOJB30BaTh INMPHU PENICHUHM YYEOHBIX 3a7ad COBPEMEHHBbIC WH()OPMAIMOHHBIC TEXHOJIOTHH IS
MOWCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAIMA U TMPEACTABICHUS y4eOHOW M HaydHO-TIOMYISPHOU
UH(GOPMAIINHU, TOJYYCHHOW W3 Pa3IMYHBIX WCTOYHUKOB, KPUTHYCCKH aHAIU3HPOBATH MOTYyJaeMYIO
UH(OPMALIHUIO;



e OOBSACHATH MPUHLUIIBI ACHCTBHS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inuyarh yCIOBUS UX
0€30MacHOr0 MCIOJIb30BaHUS B MIOBCETHEBHOM KU3HH;

e TMPHUBOJUTH NPUMEPHI BKJIAIA POCCHUHCKUX M 3apyOEKHBIX YUYCHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

® HUCIOJB30BATH TCOPCTUUCCKUC 3HAHUA 110 (1)I/I3I/IKC B HOBCGI[HCBHOﬁ KHU3HU OJIA 06€cnequH;1
0€30MacHOCTH TpU OOpaICHUU ¢ NpUOOpaMH U TEXHHYECCKUMU YCTPOWCTBAMH, Ui COXPaHCHHS
3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpee;

e paboTaTh B IPYIIE C BBHITOJHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH, INIAHUPOBATh PabOTy TPYIIIbI,
paorOHAJIBHO pPacCnpeacisaTb O6513aHHOCTI/I U IUIaHUPOBATh JACATCIBHOCTHL B HCECTAHAAPTHBIX
CUTYyallUsIX, aJeKBaTHO OIICHUBATh BKJIAJ K&KIOr0O W3 YYaCTHUKOB TIPYIIbl B pEIICHHE
paccMaTpuBaeMoii MPoOIeMBI.

Conepxxanue y4eOHOTro npeamera

10-ii kmace
Paznen 1. ®u3nka u MeTObI HAYYHOI0 O3HAHUS
®usuka — Hayka o npupoae. Hayunsie METOIBI MO3HAHUS OKPYKAKOLIEr0 MUpa. POk 3KCriepuMeHTa U TEOpUU B
MIPOLIECCE MTO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (HU3MUECKUX SBICHUN W mporeccoB. HayuHble rumore3sl. Ou3nyecKrue 3aKOHBI U TCOPHHU.
['panuIel MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [ [pUHIIUIT COOTBETCTBUSI.
Ponb 1 MecTo pusnku B popMHUpOBaHUM COBPEMEHHON HAYYHOM KapTHUHBI MUPA, B IPAKTUUECKON AEATEIbHOCTU
Jroaei.
JlemoHCTpanuu
AHasnorosble ¥ IU(PPOBbIE U3MEPUTEIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.
Pa3nea 2. Mexanuka
Tema 1. Kunematuka
Mexanunyeckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHUsA. Cuctema oTcyeta. TpaekTopusi.
[lepemerienue, CKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepuaibHONW TOYKH, HX
MIPOEKIIMU HA OCH CUCTEMbI KOOpAuHAT. CII0KEHUE TIEPEMEIICHUM U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE U paBHOYCKOpPEHHOE MpSAMOIHHENHHOe NBIKeHue. ['paduku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH,
YCKOpPEHHUS, IyTH U MIEPEMELICHUS MATEPUAIbBHON TOUYKH OT BPEMEHH.
CBoboaHOe nazieHue. Y cKkopeHrne CBOOOTHOTO MaIeHus.
KpuBonuneiiHoe nBuxeHue. J[BUKEHHE MaTEpUAIBbHOM TOYKH IO OKPYKHOCTH C IMOCTOSHHOM MO MOIYJIIO
CKOpPOCTBIO. YTIIOBasi CKOPOCTh, JTUHEHHAsI cKOpocTh. llepuoa u yactota obpamienus. LleHTpocTpeMurenbHoe
YCKOPEHHE.
TexHruueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CIHUIOMETP, [BUKEHHUE CHApSAOB, LENHBIE U
PEMEHHBIE IEpeaavH.
JleMoHCTpanuu

e Mojenb cUCTEMBI OTCUETA, MILTIOCTPAlMsd KHHEMAaTUYECKUX XapaKTEPUCTUK JIBUKECHHUS.

o IIpeobpa3zoBaHue NBUKEHUH C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

o [lageHue Ten B BO3AyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

o HaOmntonenue nBrKeHUs Tena, OPOIIEHHOTO MOJT YTIIOM K TOPU30HTY M TOPU30HTAIBHO.

o H3mepeHne yckopeHusi CBOOOIHOTO TaJICHUS.

o HampaBneHnue ckopocTy Mpu ABUKEHUU IO OKPYKHOCTH.
Y4eHnueckuil IKCIEPUMEHT, J1aDOpaTOpHbIE PaOOTHI

o H3yueHue HEPaBHOMEPHOTO JBUKEHUS C LIENIBIO ONPEAETIEHNS MTHOBEHHON CKOPOCTH.

e HccrnenoBanue COOTHONIEHUS MEXAY MYTAMH, TPOUACHHBIMUA TEJIOM 3a MOCJIEI0BATEIbHBIE PaBHbIC

MIPOMEXYTKH BPEMEHHU MPHU PABHOYCKOPEHHOM JIBH>)KEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

e H3yueHue NBMKEHUS IIAPUKA B BI3KOW KUJIKOCTH.

o l3yueHue ABWKEHUs TeNa, OPOIIEHHOTO TOPU30HTAIIBHO.
Tema 2. Jlunamuxka
[Tpunun otHocuTensHocTH ["anunes. [lepBoiii 3akoH HeroToHa. MHEpUManbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoii 3akoH HberoToHa 1t MaTepuanbHOW TOUYKU. TpeTuid
3aKkoH HploTOHA /1St MaTepuanbHbIX TOYEK.
3akoH BceMupHOTO TsroteHus. Cuna Tspkectr. [lepBast kocMU4ecKas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenne. Bunel TpeHus (mokos, cKonbkeHus, kaueHus). Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKEHUS M cwia TpeHus nokos. Koadoumuent tpenus. Cuna CONpOTHBIIEHHMS NPHU IBMKEHHM Tela B
KHUJKOCTHU WIH rase.
[TocTynaTenbHOE U BpallaTesIbHOE ABHKEHUE a0COIIOTHO TBEPJIOTO TEa.
MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [1neuo cuibl. YciioBus paBHOBECHS TBEPAOTO TeENA.
TexHn4yeckue yCcTpoicTBa U NPAKTUYECKOE IPUMEHEHNE: TOAIINITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB.
JlemoHCTpanuu
e JSIBNEHME MHEPIUU.
o (CpaBHEHME Macc B3aUMOJAECUCTBYIOLIUX TEN.
e Bropoii 3akon HeroToHa.
o M3mepenue cui.
o CnoxxeHue CHIL
e 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT J1e(OpMAIIHH.
o HesecoMocTts. Bec Tena npu yCKOpEHHOM NOAbEME U NIaICHUH.
o (CpaBHeHME CUJI TPEHUS MOKOS, KAUYEHUS U CKOJIbKEHUSI.
e YcioBUs paBHOBECHUS TBEPIOro Teaa. Bunubsl paBHOBECHS.
YdeHn4ecKuit SKCIIEpUMEHT, 1a0opaTopHbIe pabOThI
o N3ydeHue nBUKEHUS OpYCKa IO HAKIIOHHOMN IJIOCKOCTH.
o HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUINX B MPYXXHHE U PE3UHOBOM 00pasiie, OT UX
nedhopmaruu.
o HccnenoBanue yCcaoBUM paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIErO OCh BPAIICHUS.
Tema 3. 3ak0oHBI cOXpaHeHHs] B MEXaHHKe
Nmnynbc MaTepuanbHON TOUKH (Tesa), CUCTEMbl MaTepHalIbHBIX ToueK. VIMIyNIbC CHIIBI M U3MEHEHHUE UMITYJIbCa
Tena. 3aKOH COXpaHEHMs UMITyJIbca. PeakTHBHOE IBUKEHUE.
Pabota cuibl. MOIITHOCTH CHJIBI.
Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 U3MEHEHUN KHHETUYECKON SHEPTUH.
[lorenunanpHas sHeprud. IloreHuuanbHas 3Heprus ynpyro nedGopMUpOBaHHOW HpyXHHBI. [loTeHIManbHas
SHEprus Tesa BOJIU3U MOBEPXHOCTH 3eMIIH.
[loTreHunanpHble M HeNoTEHUHUaNbHble CHUJIbl. CBA3b pabOThl HEMNOTEHUUAIbHBIX CHJI C H3MEHEHHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTUH.
VYupyrue u Heynpyrue CTOIKHOBEHHUSL.
TexHnyeckue ycTpolcTBa M IPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIEp, MPYKUHHBINA MHUCTOJIET, ABHKEHHE
paker.
JleMoHCTpanuu
e 3aKOH COXPAaHEHHUS UMITYJIbCA.
e PeakTuBHOE BUKEHHE.
o Ilepexon noTeHIMAIBHOM HEPTUN B KUHETUYECKYIO U 00paTHO.
VYdeHnueckuit 3KCIepuMEHT, 1a00opaTOpHbIe pabOThI
e l3yueHue abCONIIOTHO HEYIPYIOrO y/apa ¢ MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.
o MHccnenoBanue cBsi3u pabOThl CHUJIBI C U3MEHEHMEM MEXaHHUYECKOM SHEpruM Tejaa Ha IMpHUMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.
Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOIHUHAMHUKA
Tema 1. OcHOBBI MOJIEKYJIIPHO-KHUHETHYECKOI TeOpUH
OCHOBHbIE TOJOXKEHUS MOJEKYIIPHO-KMHETUYECKOM TEOpUM M HX ONBITHOE 0O0OCHOBaHUE. bpoyHOBckoe
neuwxkenue. uddysusa. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YacTHIl BellecTBa. Mojienu CTpoeHHs Iras3os,
KHUJIKOCTEH M TBEPIBIX Tel1 U OObSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca U pazMepbl
Mouekyil. KonndectBo BemectBa. [loctossHHass ABoraapo.
Tennosoe paBHoBecue. Temnepatypa u ee usmepenue. lllkana temneparyp Llenbcns.
Mopens uneanpHOro rasza. OCHOBHOE YpAaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM TEOpUU HICAIbHOTO Tasa.
AOGcomoTHas TeMrepaTypa Kak Mepa cpelHed KHHETHYeCKOH SHepruy TeIUIOBOrO ABIMIKEHHS YacTHIl rasa.
[llxana temneparyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHne MeHneneeBa—Kianelpona. 3akoH JlaibToHa.
W3onpoueccsl B HAEANBHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduyeckoe mnpeacraBieHue
U30IPOLIECCOB: U30TEpMa, U30X0pa, U300apa.
TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHNE: TEPMOMETP, GapoMeTp.
JlemoHCTpanuu
e OrBITH, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHUE BelIecTBAa, (poTorpadmu MOJIEKYyNl OpraHHYecKuX
COCTUHEHUN.



e OmnpIThl 10 TUGPY3UN )KUIKOCTEH U Ta30B.
e Mopenb OpOyHOBCKOIO IBUKEHUS.
e Mogens onbita llTepHa.
e OmbITEI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHS.
e Mopenb, WUIFOCTPUPYIOLIAs IPUPOAY JABICHUS ra3a Ha CTEHKU COCYa.
e OmbITHl, WIUTIOCTPUPYIOIIME YPABHEHHUE COCTOSIHUS UI€ATIBHOTO ra3a, U30IPOLIECCHI.
YdeHn4ecKkuil SKCIIEpUMEHT, T1abopaTOpHbIe paboThI
o OrmpenesneHue Macchl BO3JlyXa B KIACCHOM KOMHATeé Ha OCHOBE HU3MEpEeHUH o0beMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATyphl BO3/lyXa B HEMl.
o HccnenoBanne 3aBUCUMOCTH MEXKIY ITapaMETpaMH COCTOSHHSL Pa3pesKEHHOTO0 rasa.
Tema 2. OCHOBBI TEPMOAMHAMHMKH
Tepmoaunamuyeckas cucreMa. BHyTpeHHss SHEpIrus TepMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHU.
KonugecTBo TemnoTsl U pabora. BHYyTpeHHss SHEPIrUs 0AHOATOMHOTO HICAIBHOTO ra3za. Buapl Temsonepeaayuu:
TEIUIONPOBOJHOCTh, KOHBEKLUA, MU3IIydeHHUE. Y eNbHas TEIJIOEMKOCTh BelecTBa. KoIM4ecTBO TEIIOTHI NpU
Terionepenaye.
ITonartue 06 aguabatHoM mpouecce. llepBelii 3akoH TepMmoauHaMuKu. [IpuMeHeHHe IepBOro 3akoHa
TEPMOJMHAMHUKH K n3omporeccam. I'papuueckas uHTeprnperanus paboTsl rasa.
Bropoii 3akoH TepmoanHamuku. HeoGpatuMocTh NpoLeccoB B IPUPOJE.
TemnoBele MamuHbl. [lpuHIMNDBL AeiicTBUs TemioBelXx MamuH. [IpeoOpa3oBaHusi 3HEPrMM B TEIJIOBBIX
mamnHax. Koadduuuent nonesHoro paeiictBus teruioBoi Mammubl. [{ukn KapHo u ero kosdduimeHt
I0JIE3HOT0 AEUCTBUSL. DKOJOTUYECKUE MPOOIEMBI TEMIOIHEPIETUKH.
TexHuueckue ycTpoiicTBa M IpakTHUECKOE IPUMEHEHHE: J[BUTaTelb BHYTPEHHEro CropaHus, OBITOBOMN
XOJIOIUJIBHUK, KOHJUIIMOHED.
JlemoHcTpamuu
e lI3MeHeHue BHYTpPEHHEW SHEPruM Teja MPU COBEPIICHUU PaOOThI: BbUIET MPOOKH M3 OYTBHUIKH IOJ
JeicTBUEM CXaToro BO3JyXa, HarpeBaHue »d¢upa B JaTyHHOH TpyOKe TIyTeM TpeHUs
(BUICOIEMOHCTpALIHS ).
o l3MeHeHMe BHYTpeHHEN 3HEpruu (TemMIreparypsl) Teja pH Teruioneperaye.
e OmpIT 0 aAMa0aTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHHBOM).
e Mopnenu napoBoii TypOUHBI, JBUTaTEIIsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO JABUraTeIs.
YdeHn4ecKuil SKCIIEPUMEHT, TabopaTOpHbIe PabOThI
e l3MepeHue ynenbHON TEIUNIOEMKOCTH.
Tema 3. ArperaTHble cocTosiHus BemiecTBa. Ma3oBble nepexoabl
ITapooOpazoBanne u koHJeHcauus. McmapeHue u kumneHue. AOCOMIOTHasE M OTHOCHUTENbHAs BIAXXKHOCTh
Bo3ayxa. HacelenHslil map. YaenpHas TemyioTa napooOpa3oBaHUs. 3aBUCUMOCTb TEMIEPATypbl KUIEHUS OT
JaBJICHHUS.
Tepnoe teno. Kpucrammnueckue u amopdubie Tesa. AHM30TPOIUS CBOMCTB KPUCTAIIIOB. JKUIKKME KPUCTAILIBI.
CoBpemenHble MaTepuaiibl. [TnaBnenne u kpuctayumsanus. Y qenbHas TerioTa miasieHus. Cyonumarus.
VYpaBHeHUE TEIJIOBOTO OaaHca.
TexHnuyeckue yCcTpoiicTBa U MPAaKTUUECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUN
MIOJIy4Y€HHUsI COBPEMEHHBIX MaTepUaioB, B TOM YHCIIe HAHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.
JleMoHCTpanuu
o (CBolCTBa HACHIIIEHHBIX TAPOB.
o Kunenue npu NOHNKEHHOM JABJICHUU.
CriocoObI U3MEPEHHS BIAKHOCTH.
HabntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJLIOB.
VYdeHuueckuit 3KCIIepUMEHT, J1a0opaTopHbIe pabOoThI
e lI3MepeHne OTHOCUTENBHON BIIaXXHOCTH BO3yXa.
Paznen 4. DuekTpoamHaMuKka
Tema 1. JnekTpocraTuka
OnexTpu3anus Tesl. DIEKTpUUEeCKUi 3apsan. J[Ba Buaa 3JM€KTpUUECKUX 3apsAnoB. [IpoBOIHUKH, TUAIEKTPUKU U
MOJIYTIPOBOJTHUKH. 3aKOH COXPaHEHUsI SJIEKTPUUYECKOTO 3apsijia.
B3aumopeiictBue 3apanoB. 3akoH Kynona. ToueuHbBI DJJEKTpUUECKHH 3apsf. OJIEKTPUYECKOE IIOJIE.
HampsbxkeHHOCT  2ntekTprueckoro mnons. [IpuHOMND — cynepno3unuu  3JIeKTpUdYecKux nosied. JInHum
HAIPSDKEHHOCTH AJIEKTPUYECKOTO TTOJIS.



Pabora cun snexTpocraTrueckoro nois. Ilotenuuan. Paznocts nmoreHnuanos. IIpoBOJHUKN U TUAJIEKTPUKU B
ANEKTPOCTATUYECKOM MoJIe. JAMdIeKTprudecKas IPOHULIAEMOCTb.
OnexTpoeMkocTb. KoHaeHcatop. OJIEKTPOEMKOCTh IUIOCKOIO KOHAEHCATOpa. OHEPrus 3apsHKEHHOTO
KOHJICHCATOPA.
TexHudeckue ycTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, JJIEKTPOMETP, DJIEKTPOCTaTHYECKas
3alIKTa, 3a3€MJIEHUE JIEKTPOIIPUOOPOB, KOHIEHCATOP, KOMMPOBAIbHBIN anmnapar, CTpyHHbINH IPUHTEP.
JlemoHCTpanuu
e  YCTPOWCTBO Y IPUHIUIT ICUCTBUS DJICKTPOMETpA.
o B3saumozelicTBuE HAIEKTPU30BAHHBIX TEIL.
e DJIEKTPUYECKOE IOJIE 3aPSKCHHBIX TEI.
o IIpOBOJHHKH B JIEKTPOCTATUYECKOM II0JIE.
e DJEKTPOCTATHYECKAS 3aLIUTA.
o JIMBJIEKTPUKU B JIEKTPOCTATUYECKOM II0JIE.
e 3aBHCHMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT ILIOLAAW IUIACTHH, PACCTOSHUSA MEXAY
HUMH U JUIEKTPUYECKON TPOHULIAEMOCTH.
e DHeprus 3apsHKEHHOTO KOHZIEHCATOopa.
YdeHn4ecKuit SKCIIEpUMEHT, 1a0opaTopHbIe pabOThI
o l3MepeHHe EKTPOEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTosiHHBIN 1eKTpUYecKUi TOK. Toxku B pa3jiM4YHBIX cpeaax
ONEKTPUYECKUH TOK. YCIIOBHS CYLIECTBOBaHMUS DJIEKTpUYecKoro Toka. Mcrounukm Ttoka. Cuina Toka.
ITocTostHHBIN TOK.
Hanpspkenne. 3akon Oma U1t ydacTka LIETH.
DEKTPUUECKOE COINPOTUBIEHUE. YIEJIbHOE CONpPOTHBJIEHHE BellecTBa. llocinenoBarenbHoe, NapauieabHOE,
CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.
Pabora anekrpudeckoro Toka. 3akoH Jxoymisi—JIeHia. MOIIHOCTh 3JEKTPHYECKOTO TOKA.
DNEeKTPOJABMIKYILAS CHJIA U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa Jyis MOJHON (3aMKHYTOMH)
aJeKTpUu4ecKon nenu. Koporkoe 3ambIkaHue.
ONEeKTpOHHAs NPOBOAUMOCTb TBEPABIX METALUIOB. 3aBUCUMOCTb COIPOTHBIICHHS METAJUIOB OT TEMIIEPATYpBHI.
CBepXnpoBOIUMOCTb.
OneKTpUUeCKni TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEHHass U MPUMECHAs MPOBOJMMOCTb MOJIYNPOBOJHUKOB. CBOMCTBa P—N-mepexoja.
[TomynpoBOIHUKOBBIE TPUOOPHI.
DNeKTpUUECKUH TOK B pacTBOpPAX M paciljlaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOIHALIMSL. DIEKTPOIIU3.
OnexTpuuecKnuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENBHBIN pa3psan. Monnus. [1na3ma.
TexHudeckne ycTpoMCTBa M NMPAKTUYECKOE NMPUMEHEHHE: aMIIEpMETpP, BOJIBTMETP, PEOCTAT, HCTOYHHUKHU TOKa,
3JIEKTpOHArpeBaTelbHble MPUOOPHI, STEKTPOOCBETUTEIbHbBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBIN
JNOJ1, TEPMUCTOPBI U GOTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN AUOJ], FaIbBaHUKA.
JleMoHCTpanuu
o l3MmepeHue CHIIbI TOKA U HATIPSYKEHUS.
e 3aBHCHMOCTb COIPOTUBIIEHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAJU IOIEPEYHOIO
CEYEeHMS U MaTepHaa.
o (CMemaHHOE COEJMHEHHNE TPOBOJHUKOB.
o IIpsMoe u3MepeHue IEKTPOJABHKYIIEH cuiibl. KOpOTKOE 3aMbIKaHUE TaJbBAHMYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.
e 3aBHCHMOCTb CONPOTUBJICHUS METAJJIOB OT TEMIIEPATYPHI.
o IIpoBOIMMOCTB 3IEKTPOIUTOB.
o HckpoBo# paspsia U MPOBOAMMOCTD BO3AyXa.
e OnHOCTOPOHHSS MPOBOAMMOCTD AUOAA.
Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PaOOThI
o lM3yyeHue cMEIaHHOIO COEIUHEHHUS PE3UCTOPOB.
o M3mepeHue 2IeKTpOABMKYIIEN CHUIIBI MICTOYHUKA TOKA ¥ €I0 BHYTPEHHETO CONPOTUBIICHUS.
o Habmonenue snexTponusa.
MexnpeamerHblie CBSI3H
Nzyuenune kxypca ¢usuku 0azoBoro ypoBHS B 10-M Kilacce OCYIIECTBIISICTCSI C Y4YETOM COJepKaTeIbHbBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu v TEXHOJIOTHH.



Mencnpe;[MeTHHe NOHATHUA, CBA3AHHBIC C U3YUYCHUCM MCTOAOB HAYYHOI'O IMMO3HAHUA: SABJICHUC, Hay‘lHBIﬁ (baKT,
rurnoTes3a, (usndeckas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHHE, MOJIEINb,
U3MEpEeHUe.

Maremartuka: penieHHe CHCTEMbl ypaBHEHUWH, JTWHEWHas (yHKOus, mapadoja, rumepOosia, ux Tpadukd u
CBOWCTBAa, TPUTOHOMETpHUYECKHWE  (YHKIMH: CHHYC, KOCHHYC, TaHTEGHC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHI M UX MPOCSKIIUK HA OCH KOOPJIMHAT, CJIOXKECHHUE BEKTOPOB.

Buonorusi: Mmexannueckoe IBMKEHUE B )KMBOH mpupoxe, auddysus, ocMoc, Tem1ooO0MeH KUBBIX OPraHU3MOB
(BHLIBI TETUTONIEPEIaYH, TEIUIOBOEC PABHOBECHE), SJICKTPUIECKHUE SIBJICHUS B )KUBOU MTPUPO/IC.

XUMUS: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBA, MOJISPHAS Macca,
TEIUIOBBIC CBOMCTBA TBEPIBIX TEJ, IKHJIKOCTEH ¥ Ta30B, OJJIEKTPUYECKHE CBOWCTBA METAJLIOB,
ANEKTPOIUTUYECCKAS TUCCOIMAIINS, TAIbBAHUKA.

['eorpadus: BIaKHOCTH BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETP.

TexHonorus: Hp606p330BaHI/I€ [[BI/DKGHI/II;'I C HUCIOJIb30BAHUCM MCXAaHU3MOB, Y4€T TpPCHUA B TCXHHUKC,
MOJIIIMITHUKY, MCIIOJIb30BaHUE 3aKOHA COXPAHCHMS MMITYJIbCa B TEXHHKE (pakeTa, BOJOMET W Jp.), ABUTATEIh
BHYTPEHHEIO CrOpaHus, MapoBas TypOHWHA, OBITOBOM XOJOIMJIBHHK, KOHIWIMOHED, TEXHOJIOTUH MONyYCHHUS
COBPEMEHHBIX MAaTEepPHAaJOB, B TOM YHCIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, IEKTPOCTATUYCCKAs 3aIUTa,
3a3eMJICHHE  OJJEKTPONPHOOPOB, KCEPOKC, CTPYHHBIM TPHUHTEP, DJIGKTPOHATPEBATEIbHBIC TPUOOPHI,
3JIEKTPOOCBETUTENILHBIC IIPUOOPHI, TaJIbBAaHHKA.

11-i kmacc
Paznen 4. DaekTpoauHaMunka
Tema 3. MarautHoe moJie. JIeKTPOMATHUTHAS HHIYKIHSA
[TocrossHHBIE MarHuThl. B3amMonencTBUE MOCTOSHHBIX MAarHMTOB. MarnutHoe mnoJie. BekTop MarHuTHOU
uHAyKUMU. [IpuHIUn cynepno3unMM MarHUTHBIX Mosied. JIluHum MarHuTHOM uHaykuuu. KaprtuHa nuHuit
MarHuTHON MHAYKIIMH TOJISl TOCTOSHHBIX MAarHUTOB.
MarnuTtHOe 1ose NpOBOJHMKA ¢ TOKOM. KapTuHa NMHUNA MHAYKIMUM MAarHUTHOIO MOJS JJMHHOTO MPSIMOTO
MPOBOJIHMKA U 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHMKA, KaTymIku ¢ TOKOM. OmbIT Dpcrena. BzaumopeiictBue
MPOBOJHUKOB C TOKOM.
Cuna Amriepa, ee MOJyJIb U HalpaBJICHHUE.
Cuna JlopeHua, ee Moy/b U HampasiieHue. [[BukeHne 3apsKeHHOM 4acTULIbl B OJTHOPOJIHOM MarHUTHOM IIOJIE.
Pa6ora cuel JlopeHnna.
SIBneHue >NeKTpPOMAarHUTHOW MHAYKIMHU. [IOTOK BEKTOpa MarHMTHOM WHAYKIUU. DJIEKTPOJABMXKYIIAs CHUJIa
WHIYKIMA. 3aK0H 3JIEKTpOMarHuTHoW uuaykuuu dapazes.
BuxpeBoe »snekTpuueckoe Tmosie. OIEKTPOABMKYILIAS CHJIAa HWHIAYKUMM B TPOBOJHHUKE, JBUKYILIEMCS
MOCTYIATEIbHO B OJTHOPOIHOM MarHUTHOM TIOJIE.
IIpasuio JleHna.
NHnykTHBHOCTD. SIBICHNE CAMOMHAYKIIMH. DJIEKTPOIBIKYIIAs CHUJIa CAMOUHTYKIIUH.
DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.
DNeKTPOMarHUTHOE TOJIE.
TexHuueckue yCTpOHMCTBA U MPAKTHUYECKOE NPUMEHEHUE: TMOCTOSHHBIE MAarHUThI, 3JIEKTPOMAarHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEIHU JIEMEHTAPHBIX YaCTHUIl, UHAYKITHOHHAS TIEYb.
JleMoHCTpanuu

e OmwIT OpcTena.

e OTKIJIOHEHHUE AIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

e JIMHWYU MHAYKIIMA MAarHUTHOTO TOJISI.

o B3saumogeiicTBue AByX MPOBOJIHUKOB C TOKOM.

o Cuna AmMnepa.

o JlelictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

e SIBNEeHME >EKTPOMArHUTHOW MHIYKIIUH.

o IIpaBuno Jlenna.

e 3aBUCHUMOCTb ICKTPOJABIKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHHUS MarHUTHOTO TTOTOKA.

o JSIBIEHHE CAMOMHIYKLIUH.
Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PabOThI

o M3yyeHue MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

e HccnenoBanue neCTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

o HccnenoBanue siBJICHUS AIEKTPOMArHUTHOM MHIYKIUU.



Paznen 5. KosieOanus 1 BOJIHBI
Tema 1. MexaHu4ecKkue M 3JIeKTPOMATHUTHbBIE KOJIEOAHUSA
Konebarenprast cucrema. CBoOOIHBIE MexaHmueckue Konebanus. ['apmoHuueckue koneOanus. I[lepuon,
4acToTa, aMIUIuTyaa U ¢asza koneOaHuil. [IpyXuHHBIM MasTHUK. MaTemMaTHYeCKUN MasTHHUK. YpaBHCHHE
rapMOHHYECKHX KoyieOanuii. [IpeBpaieHne sHeprun npu rapMOHNYECKUX KOJICOaHMSIX.
Konebartenbubiit KOHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJeOaHUS B HJI€AIbHOM KoJeOaTeabHOM KOHTYpE.
AHanorusi MeXJIy MEXaHWYeCKHMMH W DJJIEKTPOMArHUTHBIMU KoseOanusimu. @opmyna Tomcona. 3akoH
COXPAaHEHHUS SHEPTUU B UJICATBHOM K0JIe0aTeIbHOM KOHTYpE.
[IpencraBnenne o 3aTyxalmux KonebaHuAx. BbIHYyXIeHHbIE MexaHW4yeckue Kosiebanus. PesonaHc.
By aeHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.
Ilepemennbiii TOKk. CHHYyCOMJQJIbHBINA INEPEMEHHBIA TOK. MOIIHOCTb NEPEMEHHOI0 TOKAa. AMIUIMTYAHOE U
JEHCTBYIOLIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSYKEHUS.
Tpauchopmarop. IIponsBoacTBo, mepeaada M MOTPEOICHUE AICKTPUICCKONW IHEPTHUH. DKOJIOTHYECKHE PUCKU
IIPU IPOU3BOJCTBE JIEKTpOo3HEPrun. KynbTypa UCIonb30BaHus 3JIEKTPOIHEPTUU B TIOBCEHEBHON KU3HU.
TexHnuyeckue ycTpoilcTBa M IPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPUYECKUH 3BOHOK, I€HEPATOp IEPEMEHHOIO
TOKQ, JUHUU AJIEKTPOIIepEAayuH.
JlemoHCTpanuu
e lccnepoBanue napaMeTpoB KojebaTeabHONW CUCTEMBI (IPY>KUHHBIM UM MaTEMaTHYECKUI MAasSTHUK).
e HaOmroneHue 3aTyXxaromux KoJIeOaHmii.
e lccnenoBaHue CBOMCTB BBIHYKIECHHBIX KOJICOAHHIA.
e Habmonenue pe3oHanca.
o (CB00OOIHBIC NIEKTPOMATHUTHBIE KOJIEOaAHUSI.
e OcuumiorpaMmbl (3aBUCMMOCTH CHJIBI TOKa W HANpPsDKEHUS OT BPEMEHH) JUISl JIEKTPOMArHUTHBIX
KoJie0aHui.
e Pe3oHaHC 1mpU MOCIEJOBATEILHOM COEIMHEHUU PpE3UCTOpa, KaTyIIKW HUHAYKTUBHOCTH U
KOH/JIEHCATOopa.
e Mogenp TMHUM 3EKTpoNepeIayn.
Y4eHnuecKuil IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI
e HccnenoBanue 3aBUCHMOCTH TMEpUOAA MaJIbIX KOJIeOAHWUW Tpy3a HAa HUTH OT AJUHBI HUTH U MAacChl
rpysa.
e lccnenoBaHue NEpPEeMEHHOIO TOKa B LIENM U3 IOCIEIOBATEbHO COEAMHEHHBIX KOHJIEHCATOpa,
KAaTYUIKU U PE3UCTOPA.
Tema 2. Mexannuyeckue M 3J1eKTPOMATHUTHBIE BOJIHBI
Mexanuyeckue BOJHBI, YCIOBHUsS pacnpoctpanenus. [lepuon. CKopocTh pacnpoCTpaHEHUs U JJMHA BOJIHBIL.
[Tonepeunsie 1 po10JIbHBIE BOIHBL. HTEepdepeHtus u audpakius MEXaHUYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
DNeKTpOMarHUTHBIE BOJIHBI. Y CJIIOBUSI U3NTyUEHUS JIEKTPOMArHUTHBIX BOJH. B3amMHasi opueHTaIusi BEKTOPOB
E, B, V B snektpomaruutHOil BonHe. CBOHCTBa JIEKTPOMArHUTHBIX BOJH: OTpa)K€HUE, MpPETOMIICHUE,
nossipusanus, gudpakuus, narepdeperimsa. CKOpOCTh AIEKTPOMATrHUTHBIX BOJIH.
[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMarHuTHRIX BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI pagAnOCBA3U U TeneBuAeHuA. Paguonokamnus.
DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.
TexHudyeckne yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI, YIbTPa3BYKOBas
JMarHOCTHKA B TEXHUKE U MEJUIIMHE, paaap, paauolpUEeMHHK, TeIEeBU30p, aHTeHHa, Tenedon, CBU-neus.
JlemoHCTpanuu
o (OOpazoBaHue U pacIpPOCTPAHEHHUE MMONEPEYHBIX U MPOJIOILHBIX BOJIH.
o Konebumomeecs Teno Kak UCTOYHHUK 3BYKa.
o HabmntoneHne oTpaxeHUs U MPEIOMICHHUS MEXaHHUECKUX BOJH.
o HaOmtonenue nurepdpepeHnu u 1udpakiuu MEXaHHIECKUX BOJIH.
e 3BYKOBOI pe30HaHC.
o Habmronenue CBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTY/ION M 4aCTOTOW KOJIEOAHUH.
o HccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTpaXeHHE, MpeIOMJICHUE, MOIspHu3alus,
mudpakus, UHTepQepeHus.
Tema 3. OnTuka
I'eomerpuueckas ontuka. IIpsiMonvHENHHOE pacnpoCTpaHEHUE CBETa B OAHOPOJIHOW cpene. Jlyd cBera.
ToueuHblii HCTOYHUK CBETA.
OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHu B TIIOCKOM 3€pKaje.



[Ipenominenue cBera. 3akOHBI MpeloMJIeHHsS cBeTa. AOCONMIOTHBINM MoKaszarenp npenomiieHus. [lomHoe
BHYTpEHHee oTpaxeHue. [IpenenpHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHMS.
Hucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.
Cobwuparorue W paccemBaromue JUH3bL. ToHKas juH3a. DOKYCHOE pACCTOSHUE M ONTHYECKas CHJIa TOHKOU
mun3bl. [locTpoeHune u300pakeHWH B COOMPAIONIMX M pAcCeMBAIOUIMX JUH3aX. PopMmyrna TOHKOW JIMH3BI
VYBenuueHue, 1aBaeMoe JINH30M.
[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.
Bonnosas onrtuka. Mutepdepenuus cera. KorepeHTHble UCTOYHHUKHU. YCIIOBUS HAOIIOJCHUS MAaKCUMYMOB U
MUHHMYMOB B HHT€P(PEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB.
Hudpakaus ceera. JudpaxkinuonHas pemietka. YcinoBue HaOMIOACHHS TNIABHBIX MaKCMMyMOB IpU NaJCHUU
MOHOXPOMATHUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIECTKY.
[Tonspuszanus ceera.
TexHuueckue ycTpolcTBa M MPAKTHYECKOE MPUMEHEHHUE: OYKH, Jymna, (hoToamnmapar, IpOSKIIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEIIeTKa, TOISIPOUS.
JlemoHCTpanuu

o [lpsaMonuHeliHOE pacpOCTpaHEeHUE, OTPAKEHUE U MpesioMiieHne cBeTa. OnTuyeckue npudopsl.

o IlonHoe BHyTpeHHee oTpakeHue. Mozenp CBETOBOJA.

e lccnepoBaHue cBOMCTB U300paKeHUH B JIMH3AX.

e Mopaenu MUKpPOCKOIIA, TEIECKOIIA.

o HabGmronenue natepdepeHIuu cBeTa.

e Habmronenue mudpakium cBera.

o HaOmtonenue qucnepcuu cBeTa.

e [lonmyuyeHnue criekTpa c MOMOIIBIO IPU3MBI.

o [lonmyuyeHnue criekTpa ¢ MOMOIILI0 TUGPAKITUOHHON PEIIETKH.

o Habmonenne noisipu3aniu cBeTa.
Y4eHnuecKui HIKCIIePUMEHT, JIabopaTOpHbIe PabOTHI

e l3MepeHue nokazareis MpeIoOMIIEHUS CTEKJIA.

e lccnenoBanue cBOCTB H300pakeHUH B JIMH3AX.

e Habnronenue qucnepcuu cBeTa.
Pa3znen 6. OcHOBBI cienMAJIbLHOM TEOPUH OTHOCUTEIbHOCTH
I'paHnnBl IPUMEHMMOCTH KJIACCHYECKOM MexaHUKHU. llocTymarsl criennanbHOM TEOPUM OTHOCHTEIBHOCTH:
WHBAapUAHTHOCTb MOAYJSl CKOPOCTH CBETA B BAKyyM€, IPUHILIMI OTHOCUTENBHOCTH DUHIITEHHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALIEHUE JTUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHILIBI.
CBs13b Macchl C HEpPTrUel U UMIYJIbCOM PENSATUBUCTCKOM YaCTHIIbl. DHEPTUs MOKOSL.
Pasznen 7. KBanToBas pusuka
Tema 1. D1eMeHTbI KBAHTOBOI ONTHKH
®otonbl. Dopmyna [InaHka cBsi3u HEprun (HOTOHA € €ro YacTOTON. DHEPrusi U UMIYJbC (HOTOHA.
OtkpbiTue u uccnenoBanue ¢ororpdexra. Onbitel A. I'. CroneroBa. 3akoHbl ¢poTodddexra. YpaBHEHUE
OnHiTeita 1 porosddekra. «Kpacnas rpanuna» porosddexra.
Hasnenue ceera. Onwitel [1.H. JIeGenena.
XUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue ycTpolcTBa M TMPAKTUUYECKOE NMPUMEHEHHE: (OTOdIEMEHT, (OTOAATUMK, COJHEUHas OaTapes,
CBETOJUOI.
JlemoHCTpanuu
®oTo3ddeKT Ha YCTaHOBKE € IMHKOBOU MIIACTHHOM.
HccnenoBanue 3akoHOB BHELTHETO (oTodPdeKTa.
Cseroauos.

o Conneynas OaTtapes.
Tema 2. CTpoenue atoma
Mopens aroma Tomcona. OmbeiTel Pesepdopna mo paccessHuio o -vactuil. [lmanerapHas Mopenb aroma.
IToctynatsl bopa. M3nyyenue u morsouieHne (OTOHOB MpH MEpexojie aToMa C OJHOrO YpPOBHS DHEPIrUU Ha
npyroi. Buasl cnektpoB. CrieKTp ypOBHEHN 3HEpruy aToMa BOJIOPOJA.
BonnoBele cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.
CrioHTaHHOE U BBIHYKJEHHOE U3TTyYeHHE.
TexHuueckue yCTpOHCTBA W TNPAKTUUYECKOE MPUMEHEHHE: CHEeKTPAJbHBIA aHadu3 (CHEKTPOCKOIl), Jasep,
KBAHTOBBIM KOMITBIOTED.



JleMoHCTpanuu

e Mopuens onbiTa Pesepdopra.

o Omnpenenenne AIUHBI BOJIHBI JIa3epa.

o HabGmroneHnune TMHENYATHIX CIIEKTPOB H3TyUCHUSI.

o Jlazep.
Y4eHnuecKkui IKCIEPUMEHT, JIabopaTOpHbIe PabOThHI

e Habmnronenue nuHEHYaTOro CriekTpa.
Tema 3. ATomMHOe 11pO
OKCIIEpUMEHTBI, JI0Ka3bIBAIOLME CIOKHOCTb CTPOEHUs sAapa. OTKpbITUE PagUMOaKTUBHOCTH. OIIBITHI
Pesepdopna mo ompeneneHuro coctaBa paguoakTHBHOro wu3inydenus. CBoiictBa anbda-, Oera-, ramma-
u3NyyeHus. BnusiHue pairoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykionHnas mozens siapa I'eizenOepra—MBanenko. 3apsn sapa. MaccoBoe
yucio sapa. M30Tomnsl.
Anbda-pacnag. DJIEKTPOHHBIH W TO3WUTPOHHBIN Oera-pacmaa. ['amma-uznydeHue. 3aKOH PaJIMOAKTHBHOTO
pacnaza.
DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT maccsl sipa.
SAnepusle peakuuu. JleieHUe U CUHTE3 SAEP.
Anepubiii peaktop. Tepmosinepusbiii cunTe3. [Ipo0aemMbl 1 IEPCIIEKTUBBI SACPHON YHEPTETUKH. DKOJIOTHUCSCKHE
aCMEKThI IICPHON SHEPIETUKH.
DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOIOICHHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.
OdyHaamMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO (hr3nueckoil KapTUHbBI MHpa.
TexHuueckue yCTpOWCTBAa M IMPAKTUYECKOE MPUMEHEHHE: TO3UMETP, Kamepa BuibcoHa, SAEpHBIA peakTop,
aToMHasi 6omba.
JlemoHCTpanuu

e (CueTyukK MOHM3HUPYIOLIUX YACTHII.
YdeHn4ecKuil SKCIIEpUMEHT, Ta0opaTopHbIe PabOTHI

e HccnenoBanue TpekoB yacTull (110 roToBeIM (poTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU
Ortanbl pa3BUTUs acTpoHOMUHU. [IpukiagHoe 1 MUPOBO33pEHYECKOE 3HAUYEHUE ACTPOHOMUMU.
Bun 3Be3nHoro Heba. Co3Be3ausi, spKue 3B€3/1bl, IJIAHETHI, UX BUAUMOE ABH)KECHHUE.
Conneynas cucrtema.
Connue. ConHeuHast akTUBHOCTb. VcTrounuk 3Heprun CosHIA U 3B€3/1. 3BE3/Ibl, X OCHOBHBIE XapaKTEPUCTHKH.
JlnarpaMma «CHEKTPAJIBHBIM KJIACC — CBETUMOCTH». 3BE€3lbl IJIABHOM IIOCIEN0BATENBHOCTH. 3aBUCHUMOCTH
«Macca — CBETUMOCTb) JUJISl 3B€3]1 TJIaBHOM IociiefoBarenbHOCTH. BHyTpeHHee cTtpoenue 3Be3/. CoBpeMEHHbIE
IIPEICTaBICHUS O IIPOMCXO0XKIEHUH U 3Boony CoJHIIa U 3Be37. OTallbl )KU3HU 3BE3]L.
Mneunsiit [lyts — Hama Tlanaktuxa. Ilonoxenue u nBumxkenue ConHua B l'anmaktuke. Tumbl rajgakTHK.
Pannoranaktuku u kBa3zapel. UepHbIe AbIPHI B A/Ipax rajJakTHK.
Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00ma. PazOeranue ramaktuk. Teopust Bosbimoro B3pbiBa.
PennkroBoe usnydenue.
Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.
Hepermennsie npo0i1eMbl aCTPOHOMUH.
VYyenunueckne HaOIOACHUS
HaGnroneHuss HEBOOPY)KEHHBIM IJ1a30M C HCHOJIb30BAHWEM KOMIBIOTEPHBIX NPHIIOKEHUH A OnpeneneHus
M0JIOXKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be3usl CeBepHOro Moiymiapus U sipkue
3BE3/BI.
Habmonenus B Teneckon JlyHsl, aner, Mneunoro I[1ytu.
O0o0maroniee NnoBTOpPeHUE
Ponp ¢u3uku M acTpoHOMHUH B SKOHOMHYECKOH, TEXHOJOTMYECKOM, COIMAIbHOM W 3THYecKoi cdepax
NS TeTbHOCTH YEJIOBEKA, POJIb M MECTO (PM3UKU M aCTPOHOMHH B COBPEMEHHON HAay4yHOW KapTHHE MUpa, POJIb
¢usnueckoil Teopun B (GOpMHpPOBAHUM MNpeACTaBIEHUN O (PU3MUECKON KapTHMHE MHUpa, MeCTO (pU3MvecKon
KapTUHBI MUpPa B OOILIEM PsZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUN O IPUPOIE.
MexnpeamerHblie CBSI3H
Nzyuenune kypca ¢usuku 0azoBoro ypoBHS B 11-M Kilacce OCYIIECTBIISICTCSI C Y4YETOM COJepKaTeIbHbBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu v TEXHOJIOTHH.



MeXIpeaMeTHbIC TOHATHUS, CBSI3aHHBIE C M3YYEHHUEM METOJI0B HAy4yHOTO MO3HAHMA: SBJICHHUE, HAYUHBIH (akT,
runoTes3a, (usnyeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOJIIOAEHHUE, SKCIEPUMEHT, MOJCIMPOBAHHE, MOJEIb,
U3MEpEHHE.

MaremMaTHka: pelleHHe CHUCTEMbl ypaBHEHHMH, TPUTOHOMETpHUYECKHE (YHKIMM: CUHYC, KOCHHYC, TaHICHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO, BEKTOPHI U UX IIPOCKIUU HA OCU KOOPAUHAT, CII0KECHUE
BEKTOPOB, IIPOU3BOHBIEC FIEMEHTAPHBIX (PYHKIUHI, IPU3HAKY 110001 TPEYrOJIbHUKOB, ONPEIEICHUE TIOMaAN
IUIOCKUX (hUryp U oObema Tedl.

buonorus: snekrpuueckue SBICHHUS B KMBOM IpHUpoJeE, KojeOaTelbHble IBMKEHUS B JKMBOH HpUpoOe,
OIITUYECKUE SIBJICHMSI B )KUBOU NPUPOJE, JEHCTBUE paJiallii Ha )KUBbIE OPTaHU3MBI.

XUMMsSI: CTPOCHHE aTOMOB U MOJIEKYJ, KPUCTAJIIMUECKasi CTPYKTypa TBEPIbIX TeJl, MEXaHU3Mbl 00pa30BaHUs
KPUCTAJUIMYECKOM PELIETKH, CIIEKTPAJIbHBIN aHAJIN3.

I'eorpadus: MarHuTHbIe MOMIOCa 3€MJIM, 3aJ€KH MArHUTHBIX pPyHA, (OTOChEMKa 3E€MHON IOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICCHUMN.

TexHosorus: JWHUU BIIEKTPOINEpPENAYu, TEHEPATOP MEPEMEHHOIO0 TOKa, AJIEKTPOABHUraTeNb, WHIYKIIMOHHAS
neyb, pajaap, paAUONpPHEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meub, NpPOEKIMOHHBIN ammapar,
BOJIOKOHHAS OIITUKA, COJTHEUHas Oarapesl.

IIpoBepsiemble TpeOoBaHus K pedyjbraTaM ocBoeHusi OOII u 3j1eMeHTBI coaepraHus

B ¢enepanbHBIX M PErHOHANBHBIX MPOIEIYpPaX OICHKM KadecTBa OOpa30BaHUS HMCIHOJIB3YEeTCs IepeYeHb
(koauduKaTOp) pacrpeneNeHHbIX M0 KiIaccaM MpoBepsieMbIX TpeOoBaHM K pe3ynabTaram ocsoeHuss OOIT COO
Y JIEMEHTOB COJICP)KaHHS 1O (PH3HKE.

10 xaacc
IIpoBepsiemble TpeGoBaHus K pe3yabratam ocBoenusi OOI1

Kon mnposepsiemoro | [IpoBepsieMble npeaMeTHbIe Pe3yJbTATbI OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM
pe3yJbTara NPOrpaMMbl CpeHero oo1ero 00pasoBaHus

JIeMOHCTpUPOBATh HA MpUMeEpax poJib U MecTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHON
10.1 Hay4YHOW KapTUHBI MHpA, B PAa3BUTUH COBPEMEHHOM TEXHUKM W TEXHOJOTHH, B
MIPAKTUYECKOU JEATEIbHOCTH JIIOIEH

VY4uTHIBaTh TPAHUIBl NPUMEHEHUS H3YyYEHHBIX (U3UUECKUX MOJEJel: MaTephaibHas
102 TOUKa, MHEpIMaIbHAs CUCTEMA OTCYETa, aOCOIIOTHO TBEPAOE TEJO, HMJCAIbHBIA TIas3;
' MOJIETIN CTPOEHUS Ia3oB, KUIAKOCTEW M TBEPABIX TeJl, TOUCUHBIN dJIEKTPUUECKUN 3apsi -
MIpU pelieHnr (PU3NUECcKUX 3aaa4

Pacrnio3HaBath ¢u3nueckue sBIEHUS (MPOLECCh) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJISPHO-KUHETUYECKOH  TEOpHMH  CTPOCHHS  BEIIeCTBa |
JIEKTPOJMHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE TPSMOJIMHEWHOE BU)KEHUE,
CBOOOJHOE TaJIeHUE TeN, ABIKEHHE MO0 OKPY)KHOCTH, MHEPIIHS, B3aHMMOJICHCTBHE TEIT;
10.3 i dy3us, OpOyYHOBCKOE ABHKEHHE, CTPOCHUE KHUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHUE
o0beMa Tel TpU HarpeBaHWH (OXJAXKICHHWH), TEIJIOBOE paBHOBECHE, HCIapeHHe,
KOHJIEHCAllMs, MJIaBJIeHHe, KpUCTAJUIM3allKs, KUIIEHHE, BIAXKHOCTh BO3/1yXa, IOBBIILICHHE
TaBIICHHsI Ta3a MPH €ro HarpeBaHWM B 3aKPHITOM COCYZE, CBSI3b MEXIY NapaMeTpamu
COCTOSIHUS Ta3a B U30IIPOLIECCaX; SJIEKTPU3ALMS T, B3aUMOJICHCTBHE 3aps10B

OnuchIBaTh MEXaHUYECKOE JIBIKCHHE, UCTIONB3Ys (PU3MYECKUE BETMYUHBI: KOOP/IMHATA,
MyTh, MEpEMEUIEHNEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CUJla, HUMIYJIbC Tela,
KUHETHUYECKasl SHEPTus, MOTEHIIMATbHAs YHEPTHs, MEXaHWUecKas padoTa, MEXaHHIeCKas
MOIIHOCTh; TP OMHUCAaHUU MPABUIBHO TPAKTOBATh (U3MUYECKUN CMBICI HCIIOIb3yEeMbIX
BEJIMYWH, UX OOO3HAYEHUS W €IUHUIIBI, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO
(U3MYECKYIO BEIUYUHY C APYTUMHU BEJTMYUHAMU

10.4

10.5 OnuceiBaTh HU3YUCHHBIC TCIJIOBBIC CBOMCTBA TE€I M TEILIOBELIC SABJICHUS, HCIHOJIb3Ys




¢u3nyeckre BeIMYUHBI: AABICHHE ra3a, TeMIEpaTypa, CpeIHsas KMHETHUECKash YHEeprus
Xa0THYECKOTO  JIBIDKCHHS MOJICKYJ, CpEIHEKBaJpaTHdHash CKOPOCTh  MOJEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEprusi, padbora rasza, Kod()(HUIIMEHT IOJIE3HOTO
JeWCTBUSL TEIUIOBOTO JBUTATENsl; MPU OMUCAHWU TPABHIBHO TPAKTOBATH (PU3HMUCCKUI
CMBICIT UCIIOJIb3YEeMBIX BEIUYMH, X OOO3HAYCHUS M CIUHHIBI, HAaXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BETMUMHY C APYTHMHU BEIUYHHAM

10.6

OrnuchIBaTh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEILIECTBA U AJICKTPUUECKUE SBICHUS
(mporiecchl), UCTIONB3Ys (PU3UUECKHE BEIMYMHBL: ANEKTPUUYECKUN 3apsijl, FIEKTPUUECKOEe
roJjie, HANpsLDKEHHOCTb TOJIs, IMOTEHIMal, Pa3HOCTh IOTEHIMAJIOB; IPU ONUCAHUU
MPaBWJIbHO TPAKTOBATh (PU3UUECKHI CMBICI HCIIONIb3yEeMbIX BEIMYMH, UX 0003HAYCHUS U
€IMHUIIBI; yKa3bIBaTh (DOPMYIIbI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYI0 BEIUYUHY C
JIPYTUMHU BEJTMYUHAMU

10.7

aHAIM3UPOBATh (U3NYECKUE TPOIECCHl U SBICHUS, HCIONB3yS (PU3NYECKUE 3aKOHBI U
NPUHIUIBL: 3aKOH BcemupHoro tsaroteHus, |, |l u Il 3akonsr HploToHa, 3aKoH
COXPAHCHHUS MEXaHWYECKOW OSHEPTUU, 3aKOH COXPaHEHUS HMITYJIbCA, MPHHIIMII
CYNEpIIO3WIIMK  CWJI, TIPHUHIMII PABHOMPABHS HWHEPIUATBHBIX CHCTEM OTCYETa;
MOJICKYJISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHHUS BEIECTBA, T'a30BBIC 3aKOHBI, CBS3b
CpenHell KWHETHMYEeCKOW OJHEepruH TeIUIOBOTO JBIXKEHUS MOJIEKYT C aOCOJIOTHOM
TEMIIEPAaTypoOH, TEePBBIA 3aKOH TEPMOJUHAMHUKHU; 3aKOH COXPAHEHUS DJICKTPUUYECKOTO
3apsiga, 3akoH KynoHa; mpu 3TOM pa3iuyaTrh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BhIPAXKEHHUE U yCIOBUS (IpaHuULlbl, 00JaCTH) IPUMEHUMOCTH

10.8

OOBSACHATD OCHOBHBIE MPUHLUIBI JACUCTBUS MalllMH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB; pa3nuyarh yCcIOBUs UX O€30MaCHOTO MCIOIb30BaHMs B IOBCEHEBHOMN KU3HU

10.9

BBITIONTHATE 3KCIIEPUMEHTBI TIO WCCIICOBAHHUIO (PH3UYCCKUX SIBJICHUA W TPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HM3MEPEHUN; Tpu 3STOM (HOpPMYIUpPOBATH
npobneMy (3amady) W TUIOTE3y YYEOHOTrO SKCIIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPEIJI0KEHHOTO 000PYI0BaHMUSI, TPOBOAUTH OMBIT U (POPMYITUPOBATEH BHIBOIBI

10.10

OcyiecTBiATh OpsSIMble U KOCBEHHBbIE HM3MEPEHHUS (U3NYECKUX BEIHYUH; TPU STOM
BEIOMpATh ONTUMAIBHBII CIIOCO0 W3MEPEHHSI W HCIOJIb30BaTh HM3BECTHBIC METOIBI
OLIEHKH NOTPELIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MYECKMMHM BEJIMYMHAMHU C HCIOJIb30BAaHUEM
NPSIMBIX W3MEPEHUH; IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH Pe3yiIbTaThl
MOJIYYEHHOM 3aBUCUMOCTU (PM3MYECKUX BEJIIMYMH B BHUJAE TaOMUIl M rpauKoB, JI€aTh
BBIBOJIBI 110 PE3YJIbTaTaM HUCCIIEIOBAaHUS

10.12

CoOnronate mpaBwiia 0€30MacHOrO TpyZAa NMPHU MPOBEIEHUU HCCIETOBAHUNH B pamKax
y4e0HOro 3KCHEepHMEHTa, Y4eOHO-HCCIeA0BATEIbCKON U MPOEKTHOM NeATENbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaToOpHOro 000pyIOBAHUS

10.13

Pemate pacueTHpie 3amauM ¢ SIBHO 3aJlaHHOM (DU3MUYECKOM MOJIETBI0, HCIOIb3Ys
¢dbu3nueckue 3aKOHBl M TPHUHIIMIIBI; Ha OCHOBE aHalM3a YCIOBUS 3aJadd BBIOMpATH
(bU3UYECKYIO MOJIENb, BBIICTATh (PU3MUECKUE BETUYUHBI U (DOPMYJIIBI, HEOOXOUMBIE IS
€€ pEIICHUs], MPOBOAUTh PACUEThl M OLIEHUBATh PEAIBHOCTH MOJYYEHHOI'O 3HAUYECHHS
(hbUBUIECKON BETHYUHBI

10.14

Pemrate xadecTBEHHEIC 3aa4yu: BBICTpauBaThb JIOTUYCCKHU HCIIPOTUBOPCHUBYIO LCIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOfI Ha MH3YUCHHBLIC 3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘{CCKI/IC
SIBJICHUS

10.15

Hcnonp3oBaTe MNpH pelIeHHMH Y4eOHBIX 3aJad COBpPEMEHHbIe HWH(GOpPMalMOHHbIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBaHUS, WHTEpIpeTaluy U IpeJCTaBICHUS
y4eOHOM 1 HayYHO-TIOMYJISPHOM MH(OPMAIMH, TOTYYSHHON U3 pa3IMYHbIX HCTOYHHUKOB;
KPUTHYECKH aHAJIU3UPOBATh MOTy4yaeMy0 HH(POpMAaIIHIO

10.16

[IpuBoUTE MpUMeEpPHI BKJIaJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE




HayKH, 00bSICHEHHE MTPOIIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHA

Hcrnonp30BaTh TEOpeTHUECKHE 3HAHUS N0 (U3MKE B IIOBCECAHEBHOW JKM3HU IS
obecrieyeHuss 0e30macHOCTH Tpu  oOpalieHun ¢ npudopaMH U TEXHUYECKHMHU

10.17 .
yCTpOMCTBaMH, JUIsl COXPAHEHUS 3J0POBbS M COOJIIOJICHUS HOPM HKOJIOTHMUYECKOTO
MOBEJICHUS B OKPYKAIOLIEN cpee
PaGorate B rpymnme ¢ BBINOJIHEHHEM Pa3IWYHBIX COLMAIBHBIX pOJIEH, IIAaHUPOBAThH
10.18 paboTy TpyMNIbI, pPANHOHAIBHO PACHpPENeNiATh OOS3aHHOCTH U IJIAHUPOBATH

JEeATEIbHOCTh B HECTAHJAPTHBIX CUTYyalMsX, aJCKBATHO OLIEHMBATh BKJAJ KaXXIOIrO W3
YYaCTHHUKOB TPYIIIBI B pEIICHUE pacCMaTpUBAaEMON IPOOIeMbI

IIpoBepsieMble Y1€MEHTHI COAePKAHUSA

Kon Kox mnposepsiemoro
IIpoBepsieMble 3JIeMEHTHI COEPKAHUSA
pa3gena | 3JieMeHTa
OU3UKA 1 METObl HAYUYHOI'O ITO3HAHHWA
®dusuka - Hayka o npupoje. HaydyHnble MeTO/Ibl MO3HAHUS OKPY>KAIOIIETO
1.1 Mupa. Posb 3KkcnepuMeHTa M TEOpPUM B IPOLIECCE NMO3HAHUSA MPUPOIBL.
DKCHEpPUMEHT B (U3HKE
1 N
MonenupoBanue Gu3NYecKuX SBICHUHN U MporieccoB. HayuHble rUnmoTessl.
®du3nyecKkue 3aKOHBI M TEOPUHU. | PaHUIBI MPUMEHUMOCTH (HU3HUSCKUX
1.2 3akoHOB. IlpuHmun coorBerctBus. Pons u  Mecro ¢u3uku B
(GhopMHUPOBAHUH COBPEMEHHOW HAay4YHOW KapTHHBI MHUpPA, B MPAKTHYECKOU
NEATEILHOCTH JIOOEU
2 MEXAHHUKA
KNUHEMATHUKA
211 Mexanuueckoe aBmxeHue. OTHOCUTEIBHOCTE MEXAHUYECKOTO IBUIKEHUS.
o Cucrema orcuera. Tpaekropus
[lepemenienue, ckopocTh (CpemHssl CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
2.1.2 YCKOPEHHE MAaTE€pUaIbHON TOYKH, HX TMPOEKUUH HA OCHU CHCTEMBI
koopauHat. ClioKeHue NePeMEeIIeHU U CII0KEHHE CKOPOCTEH
PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsiMONIMHETHOe B KeHHE. [ paduku
2.1.3 3aBUCUMOCTH KOOPIHMHAT, CKOPOCTH, YCKOPEHHUs, IYyTH U TEPEMEIICHUS
MaTepualbHOU TOYKU OT BPEMEHH
21 214 CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus
KpuBonunueliHoe nBrkeHne. PaBHOMEpHOE [BHKEHHE MAaTepUaIbHON
2.1.5 TOYKHU MO OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAsE CKOpOCTh. [lepron
1 yacToTa. LleHTpocTpeMHUTENBHOE YCKOPEHUE
216 TexHu4eckne yCTpOWCTBA: CIUIOMETp, JBHKCHHE CHApPSAOB, IIEMHBIE U
o pEMEHHbIE TIepeaaun
[IpakTueckre  pabOTHI. N3mepenne  MrHOBEHHOU CKOpOCTH.
HccnenoBanue COOTHOILIECHUS MEXKIY NYTSIMHU, MNPOHIACHHBIMH TEJIOM 3a
217 IIOCJIEIOBAaTEIILHEIE paBHBIC MIPOMEXYTKH BpEMEHHU npu
o PAaBHOYCKOPEHHOM JBHKEHUHM C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.
N3ydenune NBMXKEHUS IapuKa B BSI3KOW KUIKOCTH. M3ydeHHe TBHKEHUSA
Tena, OPOIIEHHOTO TOPU30HTATHHO
JMHAMUKA
2.2 291 [Tpunmun  otHocutenbHOCTH [anmunes. IlepBeii  3akoH  HbroToHa.
- WNHuepuuanbHble CUCTEMBI OTCUETA




2.2.2

Macca tena. Cuna. [IpuHnun cyneprno3uuuu cuil

Bropo#i 3akon HproToHa 1 MarepuaibHOM TOYKM B HMHEPUUAIBHOU

2.2.3 cucreme otcuera (MCO). Tperuii 3akon HpioToHa [uIsi MaTepHalbHBIX
TOYEK
294 3akoH BcemupHoro TtsaroreHus. Cuna Ttspkectu. llepBas xocmuueckas
o ckopocTb. Bec Tena
2.2.5 Cwia ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXKEHHUS U CUJIa TPEHHS
2.2.6 nokosi. Koaddunment tpenns. Cuna conpoTUBICHUS P ABUKEHUU Teja
B )KMJIKOCTH HJIU Ta3e
2.2.7 [ToctynarenpHo€e 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO Tea
208 MoMeHT cuiibl OTHOCUTEIBHO OcCH BpauieHus. Ilnedo cumbl. YcimoBus
o paBHOBecus TBepioro tena B MCO
229 TexHu4eckue YCTPOWCTBA: TMOAIIUITHUKK, MABIKEHHE HWCKYCCTBEHHBIX
o CIIyTHUKOB
[Ipaktuyeckue paboTel. M3yueHwe nBmxeHHs Opycka MO HAKIOHHOM
IUIOCKOCTH IO/ IEHCTBHEM HECKOJBKUX cUJl. MccnenoBanue 3aBUCUMOCTH
2.2.10 CHJI YIIPYTOCTH, BO3HUKAIOUINX B Ae(hOopMUpYyeMOii IPY>KUHE U PE3UHOBOM

oOpa3ue, or BenmuuuHbl uX naedopmanuu. HccrnegoBanue ycrnoBuit
paBHOBECHUSI TBEPJIOTO Teja, UMEIOIIETO OCh BPAILICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

I/IMHYJ'IBC MaTepHaanoﬁ TOYKH, CHCTCMbI MATCPHAJIbHBIX TOYCK.

231
Wimmynbe CHITBI M NI3MEHEHUE UMITYJIbCa Tea
2.3.2 3akoH coxpaHenust ummnyibca B UCO. PeakTuBHOE ABMKEHNE
2.3.3 Pabota cuibl
2.34 MOIIHOCTE CHIBI
235 Kunernueckast sHeprus MaTepuUaIbHOW TOYKU. TeopeMa O KMHETHYECKON
e SHEPruu
[TorennmanbHas  sHeprus.  IloTeHnManbHas ~ SHEpPrust  ympyro
2.3 2.3.6 nedopMupoBaHHON mpykuHbl. IloTeHumanbHast sHeprus Tena BOIU3U
MOBEPXHOCTHU 3eMIIU
[ToreHnmanbHple W  HENOTEHIMaJbHBIE  CcWibl. CBs3b  pabOTHI
2.3.7 HEMOTEHIUAIbHBIX CHJI C U3MEHEHHEM MEXaHWYeCKOH PHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHHS
239 TexHuueckue yCTpOWCTBa: JBIJKEHHE pakeT, BOJOMET, KOIep,
e MPYKWHHBINA TUCTOJIET
[MpakTnyeckue paboTel. M3ydeHue CBsI3U CKOPOCTEH TeN MpU HEYIpPyrom
2.3.10 ynape. MccaenoBanue cBsi3u pabOThI CHIIBI ¢ H3MEHEHUEM MEXaHUYeCKOil
DHEPTUU TeTa
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU
3.1

3.11

OcHoBHbIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOpUH.
bpoynoBckoe  nBwkenue. [uddysus. Xapakrep  IBHKEHUS U




B3aI/IMOI[eI‘/JICTBI/I}I YaCTHUll B€IICCTBa

Mopenu CTpOE€HHS Ta30B, JKUJIKOCTEH W TBEPABIX TEI W OOBSICHEHHUE

3.1.2 . .
CBOMCTB BeIlleCTBa HA OCHOBE ATUX MOJIeei
3.1.3 Macca monekyn. KonndectBo BemectBa. [locrosunas ABoraapo
314 TemoBoe paBHoBecue. Temmepatypa u ee wu3Mmepenue. Illkana
o teMrieparyp Llenbcus
315 Mopnens wupeanpHoro raza. (OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-
o KMHETUYECKOM TEOPUU UACAIBHOIO raza
316 AOcomoTHasT TeMIeparypa Kak Mepa CpeJHed KWHETUYEeCKOW JHEpruu
o TEIUIOBOTO JABM)KeHHUA yactull ra3a. [llkana remneparyp KenbBuna
3.1.7 VYpasuenue Kinanelipona - Menzneneesa. 3akoH JlanbToHa
318 l'azoBbie 3akoHBI. M30mponecchl B HICAIBHOM Tra3e € INOCTOSHHBIM
o KOJIMUECTBOM BEILIECTBA: U30TepMa, 30X0pa, n3o00apa
3.1.9 TexHUYECKUE YCTPOUCTBA: TEPMOMETP, OapomeTp
[TpakTdeckue padoThl. M3MepeHrne Macchl BO3Iyxa B KJIACCHOH KOMHATE.
3.1.10 HccnenoBanue  3aBUCUMOCTH  MEXIy  [apamMeTpaMd  COCTOSHUS

Pa3peKEHHOTO Ta3a

OCHOBbI TEPMOJIMHAMUMKN

321 TepmoauHamMuyeckas cucrema. Buytpennsis SHeprus
o TEPMOJMHAMUYECKON CUCTEMBI U CITIOCOOBI €€ N3MEHECHHUS
329 KonngectBo Temnotel u pabora. BHYTpeHHss 3HEprust O0JHOATOMHOTO
o UJICAIBHOTO Ta3a
Bunel rtemsonepenauu: TEIUIONPOBOAHOCTh, KOHBEKLUS, H3JIyuy€HUE.
3.2.3 TennmoemkocTs Tena. VYjaenbHas TEIUIOEMKOCTh BemlecTBa. Pacuer
KOJIMUECTBA TEIUIOTHI IPHU TeIUIoNepeayde
IlepBbiii 3akoH TepmoguHamuku. lIpuMeHeHne mnepBoro 3akoHa
39 3.24 TEPMOJMHAMHKHU K H3ompoueccam. ['paduueckas uHrepnperanus padboThbl
' rasa
TeruioBple  MamuHbl.  [IpuHIUDBI  IEHCTBUSA  TEIUIOBBIX  MAILWH.
325 [IpeoOpazoBanusi dSHEpruM B TEIUIOBBIX MamuHax. Koaddumuent
o none3Horo aeiicteus (nanee - KIIJ{) teruoBoit mammuel. [ukn Kapuo u
ero KII/I
326 Bropoii 3akon TepmoauHamuku. HeoOpaTUMOCTh MpoLeccoB B MPHUPOJIE.
o TemioBble ABUTATENN. DKOJIOTUYECKUE POOIEMBI TEIIOIHEPTETUKI
327 TexHuuyeckue ycTpoicTBa: ABUraTelb BHYTPEHHETO CrOpaHus, ObITOBOI
o XOJIOAWJIBHUK, KOHAULIMOHED
3.2.8 [TpakTueckue padboTsl. I3Mepenue yneabHO TEMI0eMKOCTH
AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpa3zoBanue M KoHAeHcarus. VcrmapeHue u KureHue. Y jenbHas
3.3.1 TEIUIoTa MapooOpa3oBaHUsl. 3aBUCUMOCTh TEMIIEPATyphl KHUICHHUS OT
3.3 JIaBJICHUS
3.3.2 AOcComoTHas M OTHOCHUTENbHAsS BIAXHOCTh BO3yxa. HachlmeHnHbIi ap
333 TBepnoe Ttemo. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMHS

CBOICTB KpuUCTaJlJIOB. >KI/I,Z[KI/IC KpucTaljlbl. COBpCMeHHLIC MaTCpHUaJIbl




334 [InaBnenne W KpUCTAJUIM3AaLUMsA. YJelbHAs TeIUIOTa  IJIaBJICHHS.
" Cyb6numarus
3.35 YpaBHeHUE TEIUIOBOro OajaHca
TexHuuyeckue yCTPOMCTBA: TUTPOMETP U TMCUXPOMETP, KaJIOPUMETD,
3.3.6 TEXHOJOTUM MOJY4YEHHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4HCIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. Mi3MepeHne BIaXKHOCTH BO3yXa
4 SJIEKTPOANMHAMUKA
SJIEKTPOCTATUKA
411 OJeKTpu3anus Tell. DJNEKTpUYecKui 3apsan. JlBa Bua SIEKTPUYECKHUX
o 3apsJI0B
4.1.2 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
415 OnexTpudeckoe moje. HampspkeHHOCTh anekTpudeckoro moist. [Tpuniun
o cynepno3uuy. JIMHIUM HAamPSKEHHOCTH 3IEKTPUYECKOTO OIS
4.1 4116 PabGora cun oanekrpocratmueckoro mons. [lorenmuman. PasnocTh
o IOTEHIINAIOB
417 [IpoBOAHMKU ¥ JUAIIEKTPUKA B TIOCTOSIHHOM DJIEKTPUYECKOM TIOJIE.
- Jwusnexrpudeckas NpOHULIAEMOCTb
418 DIIEKTPOEMKOCTb. Konnencarop. DIEKTPOEMKOCTh TIJIOCKOTO
- KOHJICHCATOpa. DHEPrus 3apsHKEeHHOTO KOHIEHCaTopa
TexHuueckue YCTpOMCTBA: 3JIEKTPOCKOII, 3JIEKTPOMETP,
419 ANEKTPOCTaTHUUECKAS 3alluTa, 3a3eMJICHUE AIEKTPONPHUOOPOB,
KOHJIEHCATOp, KCEPOKC, CTPYHUHBIN IPUHTED
4.1.10 [TpakTuueckue pabotsl. I3MepeHne 31eKTpOeMKOCTH KOHEHCATOpa
I[MTOCTOAHHBIN SJIEKTPUYECKHNU TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcnoBust  CyIIECTBOBAHUS ~ IOCTOSHHOTO — JIEKTPHUUYECKOTO  TOKa.
o HcTtounuku Toka. Cuita Toka. [locTosiHHBIN TOK
4.2.2 Hanpspkenune. 3akon Oma Ju1s ygacTka Lienu
4.2.3 DJEeKTPUUECKOE COMPOTUBIIEHHUE. Y 1eIbHOE CONPOTHUBIICHHUE BEIIECTBA
424 [TocnenoBarenbHOE, napaiebHOE, CMEIIaHHOE COCIIMHEHNE
o MIPOBOJHUKOB
42 4.2.5 Pabota snekrpuueckoro Toka. 3akoH J[xoyns - Jlenna
4.2.6 MOUIHOCTB AJIEKTPUIECKOTO TOKA
anekTpoaBrkymas cuna (ganee - DJIC) u BHyTpeHHee CONpPOTHBIIECHUE
4.2.7 UCTOYHUKA TOKa. 3akoH Oma A MONHON (3aMKHYTOM) SIEKTPUUYECKOM
unenu. Kopotkoe 3ambikaHne
428 OJeKTpOHHasT  NPOBOJMMOCTb  TBEPIABIX  METAJIOB.  3aBUCHUMOCTD
o COIIPOTHUBIICHUS] METAJIOB OT TemIieparypbl. CBepXIPOBOAUMOCTh
4.2.9 DJIEKTpUYECKHM TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB
4.2.10 [TonynpoBonuuku.  CoOCTBeHHas M TNpUMECHass  MPOBOJUMOCTb




noJynpoBogHUKOB. CBolicTBa p-n nepexoaa. IlonmynpoBoaHUKOBBIE
puOOpbI

4211

DJIEKTPUUECKUI TOK B 3JEKTPOJIUTAX. DICKTPOIUTUUECKAS TUCCOIHAIMSI.
DJIEKTPOJIN3

4.2.12

DneKTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSTEIbHbIN
paspsa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psaaa. Moanus. [1nazma

4.2.13

TexHuuyeckue ycTpoNCTBa: aMIEpMETpP, BOJIBTMETP, PEOCTaT, UCTOYHUKHU
TOKa, DJEKTPOHArpPEeBaTEIbHBIE  MPUOOPBI,  IEKTPOOCBETHTEIHHbIC
npuOOpbI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIM U0, TEPMUCTOPHI U
(oTOpPE3UCTOPHI, MOIYIIPOBOAHUKOBBIN U0/, TATbBAHUKA

4.2.14

[TpakTnyeckue paboTel. M3yueHne cMEeIaHHOTO COeIMHEHHs PE3UCTOPOB.
N3mepenne D/IC ncTOYHMKA TOKA M €r0 BHYTPEHHETO COINPOTHBIICHUS.
HabGnronenue anexkrponusa

11 kaace

IIpoBepsiemble TpeGoBanus K pe3yabraram ocBoenusi OOI1

Kox mnposepsiemoro
pe3yJbTara

IIpoBepsiemble mpeaMeTHBbIE Pe3yJbTAThl OCBOEHHSI OCHOBHOII 00pa3oBaTeIbHOM
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

111

JIeMOHCTpHUPOBATH Ha NMPUMEpax poJib U MeCTO (PU3MKHU B POPMUPOBAHUH COBPEMEHHOMN
Hay4YHOW KapTHHBI MHpa, B Pa3BUTUM COBPEMEHHOW TEXHUKM M TEXHOJIOTWH, B
MPAKTUYECKON AEATENbHOCTHU JIIO/IeH, LIEJOCTHOCTh M €JMHCTBO (PM3UUECKOM KapTHHbI
MHpa

11.2

Y4YuTHIBaThH I'paHULlbl TPUMCHCHUSA HN3YUCHHBIX (1)I/I3I/I‘16CKI/IX MOI[GJ'IGﬁZ TOYCUHBIN
BHGKTpI/I‘-IGCKI/If/'I 3apAan, sacpHad MOACIIb aTOMa, HYKJIOHHAad MOACJIb aTOMHOTI'O s/pa IMpu
PCUICHUN (bPISI/I‘ICCKI/IX 3aJa4

11.3

PacrioznaBath ¢usnueckue sBICHUS (MPOIECCH) U OOBSACHATH X HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA M KBAHTOBOM (PH3HMKH: IJIEKTPHUYECKas MPOBOAUMOCTB, TEIUIOBOE,
CBETOBOE, XHUMHYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aWMOJICHICTBHE MAarHHUTOB,
AJIEKTPOMArHUTHAS MHIYKIHSA, JEHCTBUE MAarHUTHOTO MMOJISi HA TPOBOJHHUK C TOKOM U
JBIDKYIUICS 3apsf, 3JIEKTPOMarHuTHbIE KOJeOaHUs M BOJHBI, MpSIMOJIMHEIHOe
pacnpocTpaHEHHE CBETa, OTpPak€HUE, MpeloMIIeHHe, MHTepdepeHuus, AUPpakius u
NoJIIpU3aLusl CBETa, JUcnepcus cBera, (oTtornekTpuueckuil 3ddext (hoTorddexr),
CBETOBOE JAaBJIECHHE, BO3HMKHOBEHHE JIMHEHYAaTOro CHEKTpa aTomMa BOJOPOJa,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJMOaKTUBHOCTb

11.4

OnuceiBaTh U3yYEHHBIE CBOICTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE, OTUYECKUE,
NMEKTPUYECKYIO TPOBOJUMOCTD PAa3JIMYHBIX CpEld) MU DJIEKTPOMArHUTHBIE SBJICHUS
(mporecchbl), UCIONB3Ys (DU3MUECKHE BETUYMHBI: AJIEKTPUUYECKUM 3apsiji, CHia TOKa,
NEKTPUYECKOE HANPSDKEHUE, DJIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh NOTEHLIUAJIOB,
OJIC, paborta TOKa, WHAYKIMS MarHUTHOTO ToJisi, cwia Awmmepa, cwia JlopeHiia,
MHIYKTUBHOCTb KaTyIIKH, DHEPIUs JJIEKTPUUECKOTO M MAarHUTHOIO MOJEH, Nepuoj u
yacToTa KojiebaHMil B KoyieOaTeIbHOM KOHTYpe, 3apsii U cujia TOKa B Ipoliecce
TrapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHH, (OKYCHOE pacCTOSHHE M ONTHYECKas
CWJIa JIMH3bI, TPU ONUCAaHUM TPABUIBHO TPAaKTOBAaTh (PU3MUECKHM  CMBICI
UCTOJb3YyEeMbIX BEIMYMH, HX O0003HAUE€HUS U E€IUHHUILBL, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMHU BEIMUYUHAMU

11.5

OnuceiBaTh M3y4y€HHBbIE KBAHTOBBIE SIBJICHMSI W IPOILIECCHI, UCHOIB3YS (PU3NUYECKUE
BEJIMYUHBL: CKOPOCTb JJIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI M YacToTa CBETa,
SHEPTrUs U UMITYJIbC (POTOHA, IEPUO]T MONTypaciaja, SHEPTUs CBS3U aTOMHBIX S1Ep; MpU
ONMCAaHUM TPABUIIBHO TPAKTOBAaTh (U3NYECKUH CMBICT HCIOJIb3YEMbIX BEIUYMH, UX
0003HAaYEHUSI U €IMHUIIBL, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO




BCIIMYHHY C APYTUMH BCIIMUUHAMUA, BBIYUCIIATH 3HAYCHHUC (1)PI3PI‘-I€CKOI>1 BCJIMYHHBI

11.6

AHanu3upoBath (PU3MUECKHE MPOLECCHl U SBICHUS, UCTONb3Yys (pU3MUecKre 3aKOHbI U
OpUHIUNBL: 3aKoH OMa, 3aKOHBI IMOCIIEIOBATEIBHOTO U IMapauIeIbHOTO COCAMHEHUS
MIPOBOAHUKOB, 3aKOH JIkoyns - JleHla, 3aKOH 3JEKTPOMAarHUTHON WHAYKLHHU, 3aKOH
IPSIMOJIMHENHOTO paclpOCTPAHEHUS] CBETa, 3aKOHbl OTPAXEHUS CBETa, 3aKOHbI
MIpeJIOMIICHUsI CBETa, ypaBHEHHe ODWHINTeHHa ansi Gorodddekra, 3aKOH COXPaHEHUs
SHEPruM, 3aKOH COXPAHEHMsI UMIYJbCa, 3aKOH COXpPAHEHMS AJIEKTPUYECKOro 3apsia,
3aKOH COXpPaHEHHUs MacCOBOIO 4YHCJa, MOCTylaThl bopa, 3aKOoH pagrOaKTUBHOIO
pacmaza; TpH  3TOM  pa3nuyaTh  CIOBECHYIO  (OpPMYIMpOBKY 3aKOHAa, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U yCIOBHS (TpaHUIlbl, 00JaCTH) TIPUMEHUMOCTH

11.7

Ornpenenarb HapaBiICHUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJISl POBOJIHUKA C TOKOM,
cunbl Amniepa u cuiibl Jlopeniia

11.8

CTpOI/ITB " OIIMChIBATh I/1306pa)KeHI/Ie, CO31aBacMoOC IIJIOCKHUM 3CPKAJIOM, TOHKOM JIMH30M

11.9

BrimmonaaTe SKCIICPUMCHTBI IO HCCICAOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIECHUU U IIpOLECCOB C
WCIIOJIb30BAHUEM TPSIMBIX W KOCBEHHBIX HW3MEpPEHHH, MpH 3TOM (OPMYIHPOBATH
npobiieMy (3a7ady) W TUINOTE3y Y4eOHOTO IKCIEPUMEHTa, COOMPATh YCTAaHOBKY H3
MPEUIOKEHHOT0 000PYI0BaHUS, IPOBOIUTH OIBIT ¥ (POPMYITUPOBATH BBIBOIBI

11.10

OcyiecTBiATh MpsiIMbIE M KOCBEHHBIE HM3MEpeHHUs (U3MUECKUX BEIUYHH; MPU ITOM
BEIOMpATh ONTHMAJBHBIA CIHOCOO HM3MEPEHUS W HCIOJIB30BAaTh HW3BECTHBIC METOIBI
OIIEHKH MOTPEIIHOCTEN N3MEpEHU

11.11

HCCJIGI[OB&TI) 3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIMYMH C HCIIOJb30BAHHUCM IIPSAMBIX
HSMepeHHﬁ; npu 3STOM KOHCTPYHPOBATH YCTAHOBKY, (1)I/IKCI/Ip0BaTB PE3yIbTAaThbl
HOqueHHOfI 3aBUCHUMOCTH CI)I/IBI/I‘-IGCKI/IX BCJIIMYMH B BUJC Ta6JII/III n I‘pa(i)I/IKOB, J€J1aTh
BBIBOJIBI 11O PE3YyJIbTaTaM UCCIICAOBAHUSA

11.12

CobmroiaTe mpaBuiia 0€30MACHOTO TPyAa MPU MPOBEICHUH HCCIEAOBAHUN B paMKax
Y4eOHOTO IKCIEPUMEHTa, YIeOHO-MCCIEN0BATEIbCKOW U MPOEKTHON IESTENbHOCTH C
UCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1a00OpaTOPHOro 000PyA0BaHUS

11.13

Pemarp pacueTHble 3a7auu € SBHO 3aJaHHOW (U3NYECKOM MOJEIbIO, HCIOJIB3YS
¢u3nyeckre 3aKOHBI M MPUHLUIBI, HA OCHOBE aHalIM3a YCIOBHS 3aJaud BBIOMPAThH
(bu3NYECKyI0 MOJIENb, BBIIEIATh (PU3MUECKHUE BETUYMHBI U (HOPMYIIbI, HEOOXOAUMbIE
JUIS €€ PeLEHUs, IPOBOUTD PAacYeThl U OLIEHUBATh PEATbHOCTD MOJyUYEHHOTO 3HAYEHUs
(hbU3UYECKON BEITMYUHBI

11.14

Pemrate kaduecTBEHHEIC 3aaa4u: BBICTPAUBATL JIOTHYCCKHU HCIPOTUBOPCUUBYIO LCIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOfI Ha H3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U q)HBH‘{eCKI/IC
SIBJICHUA

11.15

Hcnonp3oBaTe MpH pelieHUH Y4eOHBIX 3a7ad COBpPEMEHHbIe HH(pOpMAIMOHHBIE
TEXHOJIOTMM Il TIOMCKA, CTPYKTYPUPOBAaHHWs, WHTEPIPETALUM M IIPEACTABICHUS
y4eOHOM M  Hay4yHO-NOMYyJSpHOM MHQOpManuUM, MOJYYEHHOH U3 pPa3IUYHBIX
HMCTOYHUKOB; KpUTHUECKH aHAIU3UPOBAThH MOJy4yaeMyt0 HH(pOpMaIHIO

11.16

OOBSACHATh MPHUHLMIBI ACHCTBHUS MalllMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyarh yciaoBUs UX O€30MAaCHOTO MCIIOJIB30BaHMS B TOBCEIHEBHOM KU3HU

11.17

[IpuBOIUTE IPUMEPHI BKJIa/Ia POCCUICKHUX U 3apYOCIKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSCHEHHE TIPOIECCOB OKPYXKAIOIIETO MHpA, B pa3BUTHE TEXHUKH U
TEXHOJIOTUN

11.18

Hcnonw3oBarh TeopeTHdyecKkne 3HAHUS TO (U3UKE B TMOBCEIHEBHOW JKWU3HHU IS
obecrieueHrss O€30MacHOCTH TpuU OOpamieHuu ¢ TpudopaMu U TEXHUUYECKUMU
yCTpoOMCTBaMH, JJsi COXpPAHEHHs] 3[0POBbS U COOJIOJEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYXKAIOLIEN cpee




Pabortars B Tpymnme ¢ BBINOJHEHHEM pPA3IUYHBIX COIHUAIBHBIX POJIEH, IIIAHUPOBATH
paboTy TpymIbl, palMOHAIBHO pacHpeiesaTh OO0SM3aHHOCTH M IUIAHUPOBATh
JEeATEIbHOCTh B HECTAHIAPTHBIX CUTYyalMAX, aJ€KBATHO OLICHUBATh BKJIAJ KaXKIOro U3
YYaCTHUKOB TPYIIIBI B pEIIEHUE pacCMaTpUBAaEMON POOIeMbI

11.19

IIpoBepsieMble Y1€MEHTHI COpePKAHUSA

Kox Kon
NpoBepsIeMOro IIpoBepsiemble 3JieMeHTBI COAEPKAHUSA
pasjiena
3JIeMeHTa
4 DJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMATHUTHASI UHAYKIWA
43.1 ITocrossHHBIE MAarHUTHI. B3auMo1elicTBUE MOCTOSHHBIX MATHUTOB
MaruutHoe noJsie. Bektop MarHuTHON MHAYKUMH. [[puHUIMO Cynepno3uLum.
4.3.2 JInHun MarHuTHOM MHAYKUMHU. KapTuHa TMHUN MarHUTHOW MHIYKLMH I10JIS
MOCTOSIHHBIX MarHUTOB
MarautHoe moJjie MPOBOJHUKA C TOKOM. KapTuHa JAMHMI TONS AJMHHOTO
4.3.3 IPSIMOrO MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO NPOBOJHUKA, KAaTyLIKHU C
TokoM. OnbIT Dpcreaa. B3anmoseiicTBie npoBOJHUKOB C TOKOM
4.3.4 Cwita Amriepa, €€ MOJlyJIb M HalPaBJICHHUE
435 Cuia JlopeHnuia, ee MOy b U HampaBiIeHUE. [[BIKeHNE 3apsHKEHHOM YaCTHIIBI
e B OJIHOPOJHOM MarHutHoM mose. Pabora cuinel Jlopenna
4.3.6 SIBICHHE ICKTPOMArHUTHON HHTyKITUH
4.3 437 IToTok BeKTOpa MArHUTHON MHIYKLIIUHU
4.3.8 O/1C unaykuuu. 3aKOH AJIeKTpOMarHuTHoW nHAyKumnu dapanes
439 Buxpesoe onekrtpuueckoe mone. OJIC wuHAYKUMH B  TPOBOJHUKE,
e JBUKYLIEMCS IOCTYIATEIbHO B OJIHOPOJAHOM MarHuTHOM I10J1€
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTH. SIBNeHune camonHaykuuu. DJIC caMonHayKInu
4.3.12 OHeprust MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
4314 TexHUYecKne YCTPOMCTBA: TMOCTOSHHBIE MAarHHUTHI, JJIEKTPOMArHUTHI,
e AIIEKTPO/IBUraTellb, YCKOPUTENN JIEMEHTAPHbIX YacTULl, HAYKIMOHHAS 11€Yb
[TpakTueckue paboThl. M3ydyeHne MarHUTHOrO MOJS KATYIIKH C TOKOM.
4.3.15 HccnenoBanne JEHCTBUS TOCTOSHHOIO MAarHUTa Ha paMKy C TOKOM.
HccnenoBaHue siBI€HUS 2JIEKTPOMarHuTHOM MHIYKIIUH
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA
511 Konebarenbnas cucrema. CBoOoanble KojeOanus. ['apMoHHMuUeckue
o konebanus. [lepuon, gacrora, ammntyaa u ¢dasa kojaedbaHui
51 5.1.2 [TpyxuHHBIN MasgsTHUK. MaTeMaTH4eCKUI MassTHUK
513 VYpaBHeHHE rapMOHHYECKUX KoseOanuii. KnnemaTtnyeckoe U AMHAMUYECKOE
o OTHCaHKE KOIeOaTENbHOTO ABMKCHUS
514 [IpeBpalrieHre SHEPTUU IPU TAPMOHUYECKHUX KoeOaHusX. CBSA3b aMILTUTY/IbI
o Kosie0aHUM MCXOJIHOM BENMUYMHBI C aMILTUTYJaMH KoJeOaHUl ee CKOPOCTH U




YCKOPCHUS

KonebGarenbupiii KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KoOJIeOaHUS B

5.15 UIeaTbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHs MEXIy MEXaHHYECKUMHU U
3JIEKTPOMAarHUTHBIMU KosebanusaMu. @opmysa ToMmcoHa
5.1.6 3aKOH COXpaHEHHUs YPHEPTUH B UJCATTLHOM KOJIeOaTeIIbHOM KOHTYpE
517 BreinyxaeHHbIe MexaHnueckue KoseOanusi. Pe3onanc. PesoHaHncHas kpuBasi.
o BrIHYXI€HHBIC JIEKTPOMAarHUTHBIE KOJIeOaHMsI.
5.18 ITepemennblil Tok. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.
51.9 MOIHOCTh MEPEMEHHOTI0 TOKa. AMIUIUTYIHOE U JICUCTBYIOIIEE 3HAUCHUE
o CHWJIBI TOKA U HAIPSDKEHUS
Tpancdopmarop. [IpousBonacTBo, nepenavya u MOTpeOICHHE dIEKTPUIECKON
5110 SHEpPrUU. OKOJIOTUYECKUE PUCKU MpPU IPOU3BOJACTBE  DICKTPUUECKOH
o sHepruu. KynbTypa HCHONIB30BaHUS JIIEKTPOIHEPTUH B IOBCETHEBHOMN
KHU3HU
5111 TexHuueckue ycTpoHcTBa: ceiicMorpad, >JIEKTPUYECKHH 3BOHOK, JUHHUU
o AIIeKTponepeaay
[Tpaktuyeckue paboTsl. MccnepoBaHue 3aBUCMMOCTH IIepUOJa MaJbIX
5112 KoJIeOaHUH Tpy3a HAa HUTH OT JUIMHBI HUTH M Maccel rpy3a. MccnenoBanue
o NEePEMEHHOI0 TOKa B LENM W3 IMOCJIEIOBATEIbHO  COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTopa
MEXAHUWYECKUE N 3JIEKTPOMAT'HUTHBIE BOJIHBI
501 MexaHnueckue BOJHBI, YCIOBHUS pacnpoctpaHenus. Ilepuon. CkopocTh
o pacrpocTpaHeHHS U JTIMHA BOJIHBIL. [lonepednbie ¥ mpo10JIbHBIC BOTHBI
522 Wutepdepentys u audpaxius MEXaHHIECKUX BOJIH
5.2.3 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka
DJeKTPOMarHuTHbIE BOJHBI. Y CIOBUS M3IY4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
524 B3aumnas opueHtanust BektopoB E, B u v B 35neKTpoMarHUTHON BOJIHE B
BaKyyMe
5.2 CBoiicTBa  2JIEKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHHE,  IPEIOMIICHHE,
5.25 nojspuzanus, auppakuus, uaTepdepeHips. CKopocTh 3IEKTPOMarHUTHBIX
BOJIH
526 [[Ixana 3JIEKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE AIIEKTPOMATHUTHBIX BOJIH B
o TEXHUKE U ObITY
597 [TpuHIMIIBI PaTUOCBS3H U TeNEeBHACHHS. Pagronokanus. JIeKTPOMarHUTHOE
o 3arpsi3HEHUE OKPYKaIoLIeH cpe/ibl
TexHuueckue yCTpOWCTBA: MY3bIKaJIbHbl€ HHCTPYMEHTHI, YIbTPa3BYKOBas
5238 JIMAarHOCTHKA B TEXHWKE W MEIWIIMHE, pajap, PaarioNpHEMHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-neun
OIITUKA
531 [IpamonuHeHOE pacIpoCTpaHEHHUE CBETA B OJJHOPOAHOM cpene. JIyd cBera
53 539 OtpaxeHue cBera. 3aKOHBI OTpakeHust cBeta. [locTpoeHune n3obpaxeHuil B
e TUIOCKOM 3€pKaje
533 [Ipenomnenne cBera. 3aKkOHBI MpeJOMIICHHUS cBeTa. AOCOIIOTHBIN

IMMOKa3aTeiib IMPECIIOMIICHUA




ITonnoe BHyTpeHHee oTpaxeHue. [IpenenbHelil yroy moJHOIO BHYTPEHHETO

5.34
OTpaKeHUs
5.35 Hucnepcus ceeta. CroxxHbIi cocTaB 6enmoro cera. L[ser
Cobupatomue U pacceuBaromiue JuH3bL. ToHkas muH3a. DokycHoe
536 paccTosiHUE M ONTHYECKas CHjla TOHKOW JuH3bL. [locTpoenue n3o0paxeHuil B
e coOMparIMX © pacceuBaromux JuH3ax. DopMyna TOHKOH JIUH3HI.
YBenuuenue, 1aBacMoe JTHH30M
5.3.7 IIpenensl IpUMEHUMOCTH IT'€OMETPUYECKON ONTUKHU
Untepdepenus cBera. KorepeHTHble UCTOYHUKHU. YCIIOBUS HaONIOACHUS
5.3.8 MakCUMYMOB M MHHHMYMOB B HHTEp(EPEHIIMOHHOW KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HICTOYHHUKOB
Hudpaxkius cera. [dudpaknuoHHas pemieTka. YcloBue HaOIIOACHUS
5.3.9 [JIaBHBIX MaKCUMyMOB IIpU MaJ€HUUM MOHOXPOMAaTHYECKOI'O CBETa Ha
TUGPaKIUOHHYIO PELIETKY
5.3.10 [Tonstpusanus cBera
TexHudeckne yCTpOMCTBa: OYKH, Jyma, ¢oToanmapar, HTPOSKIMOHHBIN
5.3.11 armapaTr, MHKPOCKOI, TEJIeCKOIl, BOJIOKOHHAs OITHKA, JU(PpaKIMOHHASL
pelieTKa, IoJspou
[TpakTueckne  paboTel.  V3MepeHue  mokazarenss  MPEIOMIICHHUS.
5.3.12 UccnenoBanue cBoicTB m300pakeHuid B nauH3ax. HaOmronenue mucriepcuun

CBCTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuubl TPUMEHMMOCTH KJIacCHUecKoM MexaHuku. [loctynaTel Teopuu

6.1 OTHOCHUTEIIbHOCTH: WHBAapPHAHTHOCTb MOJYJSI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUAIT OTHOCUTEILHOCTH DUHINTEHHA
6 6.2 OTHOCHTEITHPHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHH M COKpAIICHHE
) JUTAHBI
6.3 DHeprusi ¥ UMITYIIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3b MacChl C DHEPrHEl M WMITYJILCOM CBOOOJHOW YaCTHIIBL. DHEPrus
' MOKOSI CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonbl. Dopmymna [Inanka cBs3u sHEprun (POTOHA C €ro 4acTOTONH. DHEPTUs
" U UMIyJIbC poTOHA
71.2 OtkpeiTue u uccnenaoBanue Goroddpdexra. OnpiTel A.I'. CToneToBa. 3aKOHBI
- doro3pdexra
7.1 713 VpaBuenne OiHmteitHa s poroaddexra.  «KpacHas — rpaHuIay
- doroaddexra
7.1.4 Hasnenue cera. OnbiTel I1.H. JIeOeneBa
7.1.5 XUMHYECKOE JICVCTBUE CBETA
716 TexHUYECKHE yCTPOUCTBA: POTOIIEMEHT, (POTOMATINK, COTHEUHAsT OaTapes,
- CBETOAMON
CTPOEHUE ATOMA
7.2
7.2.1 Mopenb aroma Tomcona. OnwiTel Pe3epdopaa mo uccienoBaHuo CTPOCHUS




atoma. [manerapHast MoeNlb aTOMa
[Toctynatel bopa. U3nyuenue u nornomnieHre (GOTOHOB MPHU MEpexoae aTomMa
7.2.2 C OJIHOTO YpOBHS 3Heprum Ha Jpyroi. Bunbl cnextpoB. CnekTp ypoBHeEH
SHEpPruM aToMa BOJ0po/ia
723 Bonnoseie cBolicTBa yactul. BosHbl ne bpoiisa. KopnyckynspHO-BOJIHOBOR
o nyanusM. Jlndpakius 37eKTPOHOB Ha KpHUCTAJIIaxX
704 CrioHTaHHOE U BBIHYXKJIEHHOE M3Jy4eHHE. Y CTPOWCTBO U MPUHIUI PabOThI
o jasepa
705 TexHuuyeckue ycTpOWCTBA: CHEKTPaJbHBIM aHamu3 (CHEKTPOCKOM), Jjasep,
o KBaHTOBBIM KOMIIBIOTED
7.2.6 [TpakTuyeckue padoTel. HabmoneHue TMHEHYaToOro CeKTpa
ATOMHOE A1PO
7.3.1 MeTop1 HAOIOACHUS U PETUCTPAIIUH JIEMEHTAPHBIX YaCTHIT
OtkpeiTie paamoakTuBHOCTH. OmnbiTel Pesepdopna mo  ompeaeneHuto
7.3.2 cocTaBa paauoakTUBHOro wu3nydeHusa. CBoiicTBa anb(a-, Oera-, ramma-
U3JIydeHus. BiausiHue painoakTUBHOCTH HA KUBBIE OPTaHU3MbI
733 OtkpeiTHe poTOHA U HelTpoHa. HykinonHas mozens sapa ['eitzenOepra -
e WBanenko. 3apsa saapa. MaccoBoe uucio sapa. M3oTomnbl
734 Anbga-pacnian. OJEKTpPOHHBIM M TO3UTPOHHBIM Oera-pacman. ['amma-
e U3JIy4eHHe. 3aKOH PaJMOaKTUBHOIO pacnaaa
7.3 7.3.5 DHeprus CBA3HM HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macch sipa
7.3.6 SnepHbie peakiuu. [lenenue u cUHTES siep
737 Snepusiii peaktop. TepmosinepHblii cunTe3. IIpoGnembl M TEPCHEKTHUBBI
e AIEPHON YHEPTeTUKH. DKOJIOTUYECKUE ACTIEKThI SACPHOU SHEPTeTUKU
738 OnemeHTapHble 4acTUIbl. OTKphITHE MO3UTpOHA. DyHIaMEHTAJIbHBIE
o B3aHUMOJICUCTBUA
739 TexHUuYeCcKre YCTpONCTBA: T03UMETp, Kamepa BuibcoHa, sepHbIil peakTop,
e aToMHas 6om0a
7310 [TpakTueckue pabotel. HcciemoBaHue TpeKOB dYacTHIl (IO TOTOBBIM
e ¢dororpadusam)
DJIEMEHTHI ACTPOOU3UKN
8.1 Bun 3BesnHoro ne6a. Co3Bes3nusi, sipkUe 3BE3Jbl, IJIAHETHI, UX BHUIUMOE
' JIBUKECHUE
8.2 Conneunas cucrema. Ilnanersl 3emMHON Tpymnmnbl. [ImaHeTHI-TUTaHTBI U UX
' CIyTHUKH, KapJIMKOBBIE TUIaHeThl. Manblie Tena COHEeYHON CUCTEMBbI
8.3 Comnnre, potochepa u atmochepa. CostHeUHAsT aKTHBHOCTh
8
8.4 Ucrounnk sneprun CoJiHIIA U 3BE3T
3Be3/bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETHUMOCTb, PaJUYC,
85 TeMIeparypa, HX B3aMMOCBs3b. Jluarpamma «CHEKTpajbHBIM Kilacc -
' CBETUMOCTB». 3BE€3/Ibl IVIABHOM MOCIIEIOBATENBHOCTH. 3aBUCUMOCTh «Macca -
CBETUMOCTb) JIJIS 3B€3/1 TJIaBHOM MOCJe10BaTeIbHOCTH
86 BuyTtpennee  ctpoenue  3Be3n.  CoBpeMEeHHbIE  IPEACTaBICHHUS O
' IIPOUCXOXACHNN U 3Botolny CoslHLA U 3B€3/1. DTalbl )KU3HU 3BE3]1




Mneunslii Ilyte - nHama [Mamaktuka. CnupanpHas cTpykTypa I'amakTukw,

8.7 pacnpeneneHue 3Be3l, raza W neuid. [lonoxenue u aBwxkenue ConHua B
[NamakTuke. [Tnockas u chepudeckas moacucTeMbl [ anakTuku

88 Tunel ramaktuk. PaguoramakTuku u KBazapbl. UepHble IbIppl B sipax

' raJaKkTuK

Bcenennas. Pacmupenue Beenennoii. 3akon Xa00ia. Pazberanue rajakTuk.

8.9 Bospact u panuyc Beenennoii, Teopus boinbioro B3psiBa. Mojenb «ropsiaeit
Bcenennoit». PenukToBoe nsiyyeHue

810 Macmrabnas cTpykrypa Bceenennoit. Meraranaktuka. HepemenHbie

po0JIEMBI ACTPOHOMUH

IIposepsiembie Ha EI'D no ¢pusuke TpedoBanus k pesyastaram ocsoenusi OOII COO

Hns mpoBeaenuss EI'D mo ¢usuke wucnonb3yercss nepedeHb (Koaupukarop) MpoBepseMBbIX TpeOOBaHUI K
pesyabratam ocBoeHus OOIT COO u nepeyeHb 3J1eMEHTOB COACPKaHUS.

Ilepeuenn (koaupukaTop) NpoBepsieMbIX TPeOGoBaHui K pesyabratam ocsoenus OOII COO

Kon

NpoBepsieMOro

TpedoBaHMS

IIpoBepsiemble TpeOOBaHWsI K TMpPeIMETHBIM Ppe3yJbTATAM OCBOEHUSI OCHOBHOM
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

1

CdopmMupoBaHHOCTH YMEHUI pacno3HaBaTh (GU3NYECKUE ABIEHUS (IIPOLECCH) U OOBICHSITh
UX Ha OCHOBE M3YYEHHBIX 3aKOHOB

Bnagenue — ocHoBomomararomMu - (U3MYECKMMH ~— TOHATUSAMH M BEIMYMHAMU,
XapaKkTepU3yIOUUMU (PU3UIECKUE TTPOLIECCHI

ChopMupoBaHHOCTH YMEHUI NPUMEHSTH 3aKOHBI KJIACCHYECKONH MEXaHUKH, MOJICKYJISIPHON
Gu3MKM ¥ TEPMOAMHAMUKH, ODJIEKTPOJUHAMHUKH, KBAHTOBOM (M3MKM A aHajau3a u
00BsICHEHUS ABJIEHUN MUKPOMHpPA, MAKPOMHUpPA U METaMUpPa, pa3ndaTh yCIOBUs (TpaHMIIbI,
o0nacTu) MNPUMEHUMOCTH (U3MYECKUX 3aKOHOB, TIOHMMAaTh BCEOOLIMI  XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB M OrPAaHUYEHHOCTb MHCIIOJIb30BAHMSI YAaCTHBIX 3aKOHOB;
aHaTM3UpPOBaTh (U3NYECKHUE IPOLECCHl, HCIOJb3Ysl OCHOBHBIC IOJIOKEHMS, 3aKOHBI U
3aKOHOMEPHOCTH

ChopMHUPOBAHHOCTh YMEHUS PA3INYaTh YCIOBUS MPUMEHHUMOCTH MOJIENeH (HU3MIECKUX Tel
Y TIPOIIECCOB (SIBJICHMUIA)

CdopMupoBaHHOCTh YMEHHS pELIaTh pacyeTHbIE 3aJaud C SBHO 3aJaHHOM U HESIBHO
3aJaHHON (M3UYECKON MOJEbI0: HA OCHOBAHUM aHAJM3a YCJIOBHUS BbIOMpaTh (huznyeckue
MOJIeJIM, OTBeyarolue TpeOOBaHUSAM  3aJauyd, NPUMEHATH  (OPMYJbl,  3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJIaThl (PU3NYECKUX TEOPUI MPH HCHOIB30BAHUU MAaTEMAaTHYECKUX
METOJIOB pelIeHUs 3aJady, IPOBOAMTH pacueThl HAa OCHOBAaHMM HMEIOLIUXCS JaHHbIX,
AQHAIN3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METOJBI PELIEHUS C YYETOM IIOJY4YEHHBIX
pe3yabTaToB

PemaTts kadecTBeHHbIE 3ajaud, TpeOyrollve MPUMEHEHHs 3HAHUM M3 pa3HBIX pa3/IesioB
IIKOJBHOTO Kypca (U3MKH, a TaKKe HWHTerpallud 3HAaHUM M3 JAPYrHX MPEeaIMeTOB
€CTECTBEHHOHAY4YHOI'0 [MKJA: BBICTPAUBATh JIOTHUECKYIO LIEMOYKY PACCYKIECHUN C OMOPOU
Ha U3Y4YEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBICHHS

BJ'IaI[eHI/IC OCHOBHBIMHM MCTOJaMHU HAYYHOI'O TIIO3HAHUA, HCIIOJIbB3YCMbBIMH B (I)I/I3I/IKCI
MNpOBOAWUTE IMPAMBIE W  KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIINYHH, BI)I6I/Ipa${
ONTHMAIIBHBIN CII0CO0 HU3MCPCHUA U UCIIOJIB3YS U3BCCTHBIC MCTOAbBI OLICHKN HOTpCH.IHOCTCﬁ
I/ISMepeHI/II\/'I, IIpOBOAUTH HUCCICIOBAaHUC 3aBUCUMOCTEH (bHSI/I'—IeCKI/IX BCIINYHH C
HCIIOJIb30BAHUECM TPSAMBIX H3MCpCHHfI, OOBSCHATH NOJIYYCHHBIC PE3YJIbTAThl, UCIIOJb3Ys
(1)I/ISI/I‘IGCKI/IG TCOpHH, 3aKOHbBI M TIOHATUA, W [J€JaTb BBIBOJBI, CO6J'II-O)IaTI) ImpaBujia
0e30ImacHoro Tpyda pHu MPOBECACHUN I/ICCJ'ICI[OBaHI/Iﬁ B paMKax yqe6H0ro 9KCIICPUMCHTA U




y4eOHO-HUCCIIEI0BATEIBCKOM NEATETBHOCTH C MCIIOIB30BAaHUEM IIU(PPOBBIX N3MEPUTEIBHBIX
YCTPONCTB U TaOOPATOPHOTO 000PYI0BAHUS

CdopMupoBaHHOCTh YMEHUH aHAJIM3UPOBATh M OIICHUBATH TOCIEACTBUS OBITOBOM W
IIPOM3BOJICTBEHHOIN AEATENIbHOCTU YeNIOBEeKa, CBS3aHHOM C (PM3MYECKMMHU IpOLIECCaMH, ¢
NO3UIMI  SKOJIOrMYecKod  0e30macHOCTH;  MPEACTABIEHUH O  palMOHAIBLHOM
IIPUPONONOIL30BAHNY, A TaKK€ PA3yMHOM HCIOJIb30BAaHUU JOCTH)KCHHN HAyKuM H
TEXHOJIOTUH [T JaTbHEHUIIero pa3BUTHS YeJI0BEYECKOTr0 00IecTBa

OsnasieHNe pa3InYHBIMU CIIOCOOAMHU PabOTHI ¢ HHGOPMAaLUEH (PU3NIECKOTO CONEPHKAHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOIMH; pa3BUTHUE YMEHUH
KPUTUYECKOTO aHaJIM3a U OLIEHKHU JIOCTOBEPHOCTH MOIy4aeMol HHPOPMALIUU

10

CdopMUpOBaHHOCTh YMEHHI MPUMEHITH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHAE TTOHSTHS,
TEOPHH WM 3aKOHBI IS aHAJIM3a U OO0BSCHEHUS (PU3UUYECKHUX IMPOIIECCOB, MPOUCXOAIINX HA
3Be€3/1aX, B 3BE3JAHBIX CHCTEMaxX, B MEKTAJIAKTUYECKOW Cpele; MBUKCHHS HEOECHBIX Tell,
3BOJIIOIINH 3Be31 U BecenenHon

IlepeyeHnb dj1eMEeHTOB cojiepkanusi, npoBepsieMbix HA EI'D no ¢gusuke

Kon
pa3iena
/ TeMBbI

Kon
3JIeMEeHT
a

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

MEXAHUKA

11

KMHEMATHKA

111

MexaHU4eCcKOe JIBHXKEHHE. OTHOCUTEIHLHOCTh MEXaHHYECKOTO JABHMOKCHUA. Cucrema
oTCyETa

1.1.2

MarepuanbHas TOUKa.
Ee pangnyc-Bekrop:

r(t)=(x(t), e(t), z(t))
TpaeKTopus, epeMellleHue:

AF=F(ty)=F(1)=F,~1 = (Ax,Ay,Az),

MyTh.
CrnoxxeHue nepeMeIeHun:

AR = A, + AR

1.13

CkopocTh MaTepHUaIbHOU TOUKH:
pted

> =5"=(U,.0,,u,)
Ar

Ar —0

A . . ,
u, X, ,8HaNOfW4Ho L =V, U, =1,

Aty 0

Clio’)eHne CKOpOCTEN:
Ul — Uz + U()

Beluucnenne nepeMemeHns W MYTH MaTepPUAIBHOW TOYKM IIPU  MPSMOJIMHEHHOM
JBIKEHUU BJIOJIb Ocu X 10 Tpaduky 3aBucuMoctH x(t)




YckopeHue MaTepuanbHOU TOYKHU:
_ AD o Av ., i v v
114 a=— =v,=\a, ,a,,a,), a, =—=* =(v. ., aHanoruuxo u_=‘u.] a.=(v.)
At I vx 9 e X t \ ¥ x /'t b S T PR S I )
Ar—0 At—0
PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:
1.1.5 X(1) =X + Ugyt
U, (t) = Ly, = const
PaBHOYCKOpEHHOE NPSMOJIMHENHOE ABUKCHUE:!
5 )
at”
\’(U = Xp + UO\" +—
’ 2
V.(1)=Vg, +a,t
a, =const
1.1.6 X
2 2
Ly, = Viy =24, (X —X; )
[Ipu nBMXEHHMH B OTHOM HANPaBJICHUU MYTh
LV, +VUn
AS‘ — # s t
2
U ] y
|
£ R
' LB \
| \
0 x e
CBoOopaHoe majieHre. Y CKOpeHre CBOOOHOTO TaICHHS.
JIBrokeHue Tena, OpOIIEHHOTO MO YIJIOM ¢ K TOPU30HTY:
117 Wilf=Xg 40Uy I =Xg 4\ cora't
vl 1)
U (1 )=Ug, =UgtOs2
U (a0, 8 15 UgSina— gl
g, =0
R, =— g=tonsl
KpuBonunelinoe asuxenue. J[BmxkeHne MaTepUAIbHON TOUKH 110 OKPY>KHOCTH.
VYrioBas u IMHENHas CKOpOCTh TOUKH: V = @R. [Ipn paBHOMEPHOM ABUKEHUN TOUYKH 110
OKPY>KHOCTH
21
Oo=—=27V.
1.1.8 T
LlenTpocTpeMUTENBHOE YCKOPEHHUE TOYKHU:
ll"1 )
Upe =—=®° R
e =
[TonHOE yckOpeHre MaTepuaibHON TOYKH
1.1.9 Tepaoe Teno. [locTynarenbHOE U BpalllaTeIbHOE IBUKEHHUE TBEPAOTO TENa
JINHAMUKA
121 HNuepumansubie cucteMbl oTcyeTa. [lepBriit 3akoH HeroToHa. [IprHIMI OTHOCUTENHHOCTH
o T'anmunes
1.2 .
Macca Tena. ITmoTHOCTE BemecTBa:
1.2.2 p= m




1.2.3

Cuna. [IpuHIMN cyneprno3uLuy CHUI:

:Fl +F2 o

-

' J

pPaBHOJEHCTB

1.24

Bropoii 3akon Herotona: ajist matepuanbaoi Touku B UCO

F=ma: ApzﬁA, npu f = const

1.2.5

Tpetuii 3akoH HproTOHA 11711 MaTepUaibHbIX TOYEK:

K |

Fa=-F

1.2.6

3akoH BCCMHUPHOI'O TATOTCHUSA: CUJIbI IPUTAKCHUSA MCKY TOYCUHBIMU MaCCaMH PAaBHbI

FoG mni,
CI/IJIa TAXKCECTHU. HeHTp TSOKECTU TeEJIa. 3aBI/ICI/IMOCTI) CHUJIBI TSIOKECTU OT BBICOTBI h Hazg
MOBEPXHOCTHIO INIAHCTHI palnyCOM RO:

GMm

mg=———
( R() +h )~

1.2.7

Cuna ynpyroctu. 3akon ['yka: Fx = — kx

1.2.8

Cuna tpenusi. Cyxoe TpeHue.

Cuna tpenus ckonbxeHus: Frp = pN.
Cuna tpenus nokos: Fmp < pN.
Koadduument tpenus

1.29

JaBienue:
F
y=—=t

o

13

CTATHUKA

131

AP

MoMeHT cUiibl OTHOCUTEIBLHO OCH BpalICHUs:
'M’:Fl, rae | - nne4yo cunel ﬁ OTHOCUTENBHO OCw,

MpoXoAsAIIel yepe3 TouKy O NeprneHIuKyIsIpHO PUCYHKY

1.3.2

HeHTp Macc Teia. HeHTp MacCC CUCTCMbI MATCPUAJIBHBIX TOYCK:
Rt
1 K R e
my+my+..,
B OIHOPOJHOM ITOJIC TAKECTU
(g = const)

LHEHTP MACC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

1.3.3

VYcnoBus pasHoBecus TBepaoro tena B UCO:
(M +M;y+..=0

',.lf', +F+..=0




1.34

3axoH [Tackansg

1.3.5

JlaBneHue B )KHIKOCTH, mokosimeiics B UCO: p = po + pgh

1.3.6

3akoH Apxumena:

F‘ , — _P Teru ? = /
Apx BBITECH® €C/M Te/O U XMAKOCTb nokoaTtcsi 8 UCO, To F/‘\px 1524 LN

VYcioBue miaBaHus TEN

14

3AKOHBI

COXPAHEHUA B MEXAHUKE

14.1

NMnynbsc MmaTepralbHONM TOYKHU:

p=mv

1.4.2

NMiynsc cuctemsl Tei:
=Py +P, +..

1.4.3

3aKOH HU3MCHCHUA U COXPAaHCHUA UMITYJIbCA:
BWCO ~\‘/.’ A(py + .‘;’.‘ L b I:lms:,nw Ar+ I:? Ar+

ocm

8UCO Ap=A(p) + Py +..)=0.8cnn F, Ty o8 +,.=0

amemn S meenn

PeakTuBHOE ABMXKEHUE

1.4.4

A

—
&‘7-
Ar X
Pabota cuibl Ha MaJlOM MepeMeIIeHUH:

A :lﬁ}':A': cosa=F -Ax

145

-
< )
-

u
MONIHOCTb CHJIBI: €CIIH 3a BpCmMmAa At pa60Ta CHJIbI UBMCHACTCA Ha AA, TO MOIIIHOCTDH CHJIbI

pf,‘,“\j, =F v cosa

Aflpr 50

1.4.6

Kunernueckas SHEPTHUA MaTepHaHBHOﬁ TOYKHU:

mv-  p°
Epw=—r—="—"
y am

3aKOH U3MEHEHUsI KHHETUYECKOM sHepruu cucreMbl MarepraibHbiX Touek: B MCO AEkun
=A1+ A2+ ..

147

[ToTennmanpHas SHEPTUs: 17151 MOTEHITUATBHBIX CHIT A12 = Einorenn — E2norenn = — AEnorenn.
[ToTennuanpHas PHEPrusi MaTepUaIbHOW TOYKH B OJHOPOIHOM TOJ€ TSHKECTH: Enorenn =
mgh

[ToTenuuanpHas SHEpPTUs yIpyro 1eGopMUPOBAHHOTO TENa:

=
% ko=
['-'lvn.-un T Aa

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON SHEPTUU:
Emex = Exun + Enmenu

B CO AEwnex = Ascex HeMOTeHI.CHT — 0

B CO , €CIIN AEmex = 0, eCIIAscex HeNoTeHI.CHI — 0

1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

151

lapmonnueckue konebaHHsl MaTepuanbHOW TOYKH. AMIUIMTYIAa U ¢a3za KoleOaHUH.
Kunemaruueckoe ormmcadue:




X )= Asmlon + g ).
u,lf) x,

a s =(v,), u"\'m_.-u‘ btx =0

e X - CMEIIEHHUE U3 MOJIOKEHUS PAaBHOBECHSI.

JluHamuueckoe onucanue: Max = — kX, rae K = m®?. 1o 3Hauur, uro Fx = — kX.
DHepreTHyecKoe onrcanue (3aKOH COXpaHEHUSI MEXaHMUYECKOM SHEPTUH ):

9

2 : -
mu”  kxT ool s
_ Mg

=-—=C0nst
-

] ] b

CBs3p aMIUIMTYABl KOJEOAHWH CMEIICHHWS MAaTepUallbHOM TOYKM C aMIUIMTyJaMu
KoJ1e0aHuil €€ CKOPOCTU U YCKOPEHHUS:

ol

v =mA. g

max Rax =0°4

[Tepnona u yacTora KoJeOaHU:
[

[ L

el
£IT
T="2=

Hepnon MaJIbIX CBO6OI[HBIX KoJIeOaHHMH MaTeEMaTHYECKOIO0 MasATHUKA:

152 r=2Im,) :
Vi
[lepuon cBOOOJHBIX KOI€OaHUH NPYKUHHOI'O MasiTHUKA!
. Im
T=2m |
V&
153 Boinyxnennsie kosebanus. Pesonanc. PezonancHas kpuas
[Tonepeunsle U MpoaosIbHBIE BOJIHBL. CKOPOCTh PAaCHPOCTPAHEHUS U UIMHA BOJIHBIL:
L
154 A=0T =—
Vv
WuTepdepennys u audpaxiust BOJIH
155 3Byk. CKOpOCTb 3ByKa

2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHAS OU3UKA
Mopnenu cTpoeHHs Ta30B, >XKUAKOCTEH W TBepabix Ten. IlycTh TepMoanHaMudeckas
cuctema (Teno) coctouT u3 N° oIMHaKOBBIX MOJIEKYJI. Toraa KoJIM4ecTBO BEIIEeCTBA
211 N m
e V= =—,
N, p
rae Na — gucio ABoraapo, M - Macca CUCTEMBI (Teja), L — MOJISIpHAsi Macca BEIIeCTBa
212 TemoBoe ABMKEHNE AaTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 B3aumMogeiicTBre yacTHIl BeliecTBa
2.1 214 Huddysus. bpoyHoBckoe nBUXKEHME
2.1.5 Monenb uneansHoro rasa 8 MKT
Cesi3b MeXay /[JaBICHHEM U CpelHed KHHETUYECKOW DSHepruerd MocTynaTelbHOTO
TETUTOBOTO JABMKEHUS MOJIEKYJT HeaTbHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):
2.1.6 1 =2 Ta®) 2.
A i N
2.1.7 AbcomoTtHas Temreparypa: T =t°+ 273 K
218 Cesi3p TemmepaTypbl raza CcoO CpeJHEll KHHETHYECKOW »HHEeprueil MoCTyHaTeIbHOTo

TCIIJIOBOI'O ABUKCHHA €T0 MOJICKYJIL:




{ 2
| o GRS
c g &
LKI.!L'I } > o e
2

2.19

VYpaBuenue p = nKT

2.1.10

Mopeinb uieaabHOTO Ta3a B TEPMOIUHAMHUKE:
[Vpasnenue Menneneera - Knaneiipona
Bripmicnne 11 BHYTPCHICH dHCPIrIH
VYpaBuenue Menneneena - Knanelipona (mpumMeHUMbIe (POPMBI 3aITHCH ):
' . " . RT
pV="ERT=vRT=NkT p="
u T
Boipaxkenue a1 BHYTpPEHHEW SHEPruu OJHOATOMHOIO HAEajJbHOro raza (IpUMEHHMBbIE
(bopMBbI 3anTUCH):
O PR i pl
l == 9] r:,'\x.' Sem—RT =ve T =

2 2

2.1.11

3akoH /lanbpToHA IS JaBICHUS CMECH PAa3peXEHHBIX Ia30B: P = P1+ P2 + ...

2.1.12

N3omnporneccsl B pa3peKeHHOM Ta3e ¢ MOCTOSSHHBIM 4KcIIoM MOJeKyl N (C MOCTOSTHHBIM
KOJIMYECTBOM BEIIIECTBA V):

waarapsss (T = const): pl =consl ,

Al P
vaoxepa (V = const —=const

waobapa (p = const) —=const

I'padmueckoe npencrasieHue uzomnpoieccos Ha PV-, pT- u VT-auarpamMmmax.
OO0beIMHEHHBIN Ta30BLII 3aK0H:

BY const
T

JJIs1 ITIOCTOSAHHOI'O KOJIMYECTBA BCIIECTBA V

2.1.13

HaCLIH_IeHHBIe W HCHACBINICHHLIC IIApPBbI. KauecTBeHHast 3aBHCHMMOCTH IUIOTHOCTH U
AAaBJICHUA HACBIMICHHOIO IIapa OT TEMIICpaTypbl, WX HE3aBUCUMOCTL OT o0BbeMa
HACBIIICHHOTI'O I1apa

2.1.14

Brnaxxnocts Bo3myxa.

OrtHocuTenbHas BIaXKHOCTD:

FargalT) .. Pougall)

Pussrem men (T P ysceam mapa (T)

@

2.1.15

H3menenue arperaTHbIX COCTOSIHUM BCIICCTBA: HCIApPCHHWE W KOHACHCALIUA, KUIICHUC
KHUIKOCTH

2.1.16

H3menenue arperaTHbIX COCTOSIHUM BEIIEeCTBA: IUIABIICHUE U KpUCTaJlJIN3alnuA

2.1.17

ITpeoOpa3oBanue sHepruu B (ha30BBIX MEpexo1ax

2.2

TEPMOJVUHAMUKA

221

TeruioBoe paBHOBECHE U TeMIepaTypa

2.2.2

BnyTtpennss sHeprus

2.2.3

Tennonepenaua kak cnoco® U3MEHEHHs] BHYTPEHHEH sHepruu 0e3 coBeplIeHUs] paboThI.
KoHnBek1ysi, TermnonpoBoAHOCTh, U3JIy4E€HUE

224

KonmyecTBo TEIUIOTHI.
VY nenbHas TEIIOEMKOCTh BemecTBa ¢. Q = cmAT

2.2.5

VY nenbHas Temora napoodpasosanus L: Q = Lm.
VY aenbHas TemioTa miasiaeHus A Q = Am.




VY aenbHas TEIIoTa cropaHus Torwmea g: Q = gm.

2.2.6

DOneMeHTapHasi pabora B TepmoauHamuke: A = pAV. Beruucnenue pabotel o rpaduxy
npoiiecca Ha PV-auarpamme

2.2.7

IIepBblil 3aKOH TEPMOJAVHAMUKH:
Oz =AUy + Az = Uy <U)) + Ay

Annabara:
Oy =0= 4=V, -U, =—Al};

2.2.8

Bropoii 3akoH TepmoanHamuku. HeoOpaTtumbie mporeccs

2.2.9

[Tpuniune! geiictBus TernoBbix MamuH. KITI:
Aaiwns _ Coucy~{Onozl | [Oha

"n= ,
()m"x Qu:u]- (_)-m]-

2.2.10

MakcumanbHoe 3nadenue KIIJI. Iukn Kapno:
T‘l\'l 1'
=]-

- ; Teurp i

-
XN =1y =

{

g Hep

2211

VYpaBuenue temmoBoro 6amanca: Q1 + Q2+ Qs+ ... =0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE I1OJIE

3.11

DOnekTpu3aiusi TeJl W €€ MpOosBICHUA. ONeKTpuyeckuid 3apsn. [[Ba Buma 3apsiaa.
DNeMEeHTapHBIN 3JEKTPUYECKUN 3apsil. 3aKOH COXPaHEHUs IEKTPUUECKOT0 3apsiaa

3.1.2

BiaumopeiictBue 3apsinoB. Todeunsie 3apsasl. 3akoH KynoHa: B 0IHOPOJHOM BEILIECTBE C
JTUAJICKTPUUECKON MPOHUIIAEMOCTBIO €

/ "{l| |- L ‘I

[
-k 3
r Inee, ¢

3.13

OnexTpuueckoe nojie. Ero aelictBrue Ha 3J€KTPUUECKUE 3apsabl

3.14

HaprI)KeHHOCTI) SJICKTPUYCCKOTO ITOJIA:
F

Fa
q spotonih

ITone Toueunoro 3apsaa:

q

=

E, =k

y

OJTHOPOJTHOE TIOJIE:
[f = const

KapTuHbl TMHUI HANPSPKEHHOCTH ATUX MOJIER

3.15

HOTGHIII/IHJ'H)HOCTB SJICKTPOCTATHUYICCKOI'O ITOJIA.

Pa3Hoctb MOTCHIMAJIOB U HAIIPSAKCHUC!
A =gl —02)=-qAp=qU

HOTGHHI/IHJ'IBH&SI OHEPTIU 3apsia B 3JICKTPOCTATUYCCKOM IT0JIC:
W=qgp

A=—AM
TToTeHIHMaI 3JIEKTPOCTATHYECKOTO TIOJIS:
WV
p=—.
q
CBs3b  HANPSDKEHHOCTH  TOJIE W Pa3sHOCTH  MOTEHIMANOB  JUIS  OJHOPOIHOTO
anekTpocTarndeckoro mosst: U = Ed

3.16

HpI/IHI_[I/IH CYIICPIIO3UTTHH DJICKTPUUCCKHUX MOJIEN:
E f, 015'; b p=0 gy




IIpoBOOHMKM B 3JIEKTPOCTATUYECKOM II0JIE. YCJIOBHME DPABHOBECHS 3apsioB: BHYTpU
IIPOBOJIHUKA

3.1.7 —
E =10
BHYTPH M Ha MIOBEPXHOCTH MPOBOAHUKA ¢ = CONSt
318 JIUNeKTpUKH B DJIEKTPOCTATUYECKOM  ToJie. JudnekTpuyeckas MPOHHUIIAEMOCTb
BEIIECTBA €
KonneHcarop. D11eKTpoeMKOCTh KOHICHCATOPA:
¢
c=1.
/
3.1.9 U
DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa:
C= 4:;:,5..'5“ el
&
[TapamnensHOE COeTMHEHUE KOHIEHCATOPOB:
U it T Uy=U,= ¢ sy C+Cy
3.1.10 0l .
OCJIEJIOBATEIbHOE COEUHEHNE KOHICHCATOPOB:
U= U,+U, GGy = ! o)
\ O Ty 6
DHeprus 3apsHKEHHOTO KOHEHCATOpa:
3.1.11 W gl cu? q°
R R 7
3AKOHBI ITOCTOSIHHOI'O TOKA
Cuia Toka:
k |
o ',\(_li
321 "‘\“\.' o0
ITocrosunsiii Tok: | = const
Jlst mocrosiHHOTO TOKA Q = It
329 VYcnoBus CylecTBOBaHUS JIEKTPUIECKOTO TOKA.
Hanpsioxenne U u DJIC E
3akoH OMa 1 y4acTKa LeMu:
T
2. U
3.2.3 =t
R
DNEeKTPUYECKOe  COMPOTUBIIEHUE.  3aBUCUMOCTh  COMPOTHUBIIEHUS  OJHOPOJHOTO
3.2 MIPOBOJIHUKA OT €r0 JIMHBI U CEYEHUs. Y JeIbHOE COIPOTHUBIICHHUE BEILIECTBA.
3.24 /
R=p—
S
Ucrounuku Toka. 9JIC uctounmka ToKa:
3 2 5 E L ACTOPOII"HX CHI
q
BryTpennee conpoTHBIeHNE HCTOYHUKA TOKA
E,r
- R
3.2.6

3axon OMa 171 OJIHOM (3aMKHYTOM) anekTpudeckoit uenu: E = IR + Ir, otkyna

_E
R+r




3.2.7

[MapaienbHOE COSTUHEHUE TPOBOIHUKOB:
! |1

. = y - + T

PR R R

napaiin

=1 +I+.... Uy=U
ITociemoBaTebHOE COCTUHEHUE TPOBOJHUKOB:

Ll l_:] ¥ LT_\ I IIZI::._ I( l(] + R: <

’ noacn

3.2.8

Pabota snektpuueckoro Toka: A = [UL.

3akon JIxoyns - Jlenna: Q = IRt.

Ha pesucrope R:

O=A=1*Ri=1Ui="—4
R

3.29

MOH_IHOCTB QJICKTPHUYCCKOI'O TOKA:

pM
At

=1U.
Ar—0

TCHJ'IOBaSI MOIITHOCTB, BBIACIIICEMAs HA pe3HCTope:
% =

P=I*R==—=]U

R

MoIIIHOCTh UCTOYHHKA TOKA!

P, — "\"'C: o —d [*,
g \l Ar )

3.2.10

CBoOOAHBIC HOCHUTEIHM JJICKTPUYCCKHUX 3apsjioB B  IMPOBOJHHMKAX. MeXaHU3MBbI
MPOBOJMMOCTH TBEPABIX METAIOB, PACTBOPOB M PACILIABOB JJIEKTPOJIMTOB, Ta30B.
[TonynpoBoauuku. [1orynpoBogHUKOBBIN AUO

3.3

MAT'HUTHOE I1OJIE

33.1

Mexannyeckoe B3aMMOJECHCTBAE MAarHUTOB. MarHuTHoe mnoje. Bekrop MarHuTHOMR
MHAYKIMK. [TpyHIKD Cynepno3uiuy MarHUTHBIX MOJICH:

B=B +By+...
JIuHMM MHAYKIUW Mar"uTHOro mnojs. KapTuHa JIMHMM HMHIYKIMM MAarHUTHOTO IIOJIA
MIOJIOCOBOT'O M MOIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB

3.3.2

OmngIT 3pCTez[a. MarsutHoe 1oje IpOBOAHUKA C TOKOM. KapTI/IHa JIMHUH HHAYKOHUU
MAaroMuTHOrO 1I10Jis1 AJIMHHOI'O IMPAMOIO IMPOBOJHHUKA HW 3aMKHYTOI'O KOJBLEBOI'O
MMPOBOAHHKA, KATYHIKHU C TOKOM

3.3.3

CI/IHa AMHepa, €C HAIIpaBJICHHUC U BCJIIMYMHA:
F, = IBlsina, rae O - yron Mexay HanpasnexHuem NposoaHnKa u

BEKTOPOM B

3.34

Cuna JlopeHIa, ee HanpaBlIeHNE ¥ BETMUHHA:
Fiiop :iqluB sin o, rae O - yron Mexay BeKTopamu p U g .

I[BI/I)KGHI/IC 3ap$I)I(CHHOf/'I JaCTHULbI B OTHOPOJJHOM MAarouTHOM I10JIC

3.4

OJIEKTPOMATHUTHAA MHYKIA

34.1

n o
P e
~ >
-~ & /
-

S

P el

[ToTok BeKTOpa MarHUTHOM UHIYKIIMH:
® =BnS=BScosa

3.4.2

SABnenue snekTpoMarHuTHON MHAYKIMHU. DJC nnaykuum

3.4.3

3akoH SHGKTpOMaFHHTHOf/'I HUHAYKIOHUU (Dapa):(eﬂ:




344
3.4.5 [IpaBuso Jlenma

NHAYKTUBHOCTD:

L=9,Mnm d=LI.
3.4.6 1

Camounaykuus. 3/1C caMOMHAYKIUU:

E o =— 7t =11,

Afar0

DHeprusi MarHUTHOTO TOJISl KATYIIKUA C TOKOM:

3.4.7 W, = %

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

Konebarenbublit koHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIE KOJEOAHHsS B HUACATIHHOM
KoJieOaTeIbHOM KOHTYPE:

Govare SMNLOM + (g )

IO =g, =g, cos{od + Qg )= 1. carlwl +qg)
3.5.1
®opmyna Tomcona:
=2 'T(‘ OTRYNA () 2% I
=2 L TKYRA () ——— = .
2uy L0 y T JIC
CBs3b aMIUIMTYIBl 3apsijia KOHJEHCATopa C aMIUIMTYAOH CHUJIBl TOKa HpU CBOOOJHBIX
AJIEKTPOMAarHUTHBIX KOJIEOaHUIX B UJ€aIbHOM KOJIe0aTeIbHOM KOHTYpE:
max
Imax =—
3.5 = 0
3aKOH COXpaHEHUs SHEPTUHU B UACATILHOM KOJe0aTeIbHOM KOHTYpE:
3.5.2 o Y 9 R A X
= S = =l
3.5.3 BoIHyX1eHHBIE 2JIeKTPOMarHUTHBIE KosiebaHus. Pesonanc
354 [lepemennslii Tok. [Ipon3BoacTBO, Nepenada U NOTpedICHUE SIEKTPUUECKON SHEPTUN
CBoiicTBa  JJEKTPOMAarHUTHBIX  BOJH. B3anmMHas  opueHTalUMs  BEKTOpPOB B
AJIEKTPOMAarHuTHOW BOJIHE B BaKyyMe:
3.55 . .
ELBlc
356 Hlkana >1eKTpOMarHUTHBIX BOJH. [IprMeHeHHe 3JIeKTPOMArHUTHBIX BOJH B TEXHUKE U
e ObITY
OIITUKA
3.6
3.6.1 [IpsimonHENHOE pacpOCTPaHEHUE CBETAa B OJHOPOIHOW cpeae. TOYEUHBIN HWCTOYHUK.




JIyu cBera

3.6.2

3aKOHBI OTpaXXeHUs CBETa, 0. =

N o/p :

3.6.3

[TocTpoenne n300pakeHHiA B TUIOCKOM 3epKaiie

3.6.4

3aKOHbI IPEJIOMIIEHUS CBETA.
IIpenomnenue cpera:

mosina=nssmf

AOCOIOTHBIN MOKa3aTesb MPETOMIICHHS:
('t
Mage =

OTHOCHTENBbHBIN NIOKA3aTENb IPETOMIICHUS:
ny, L

Rorn=— —— -

"] U:

Xox JIydel B IpU3Me.

CooTHoOIIEHNE YacTOT U COOTHOLIEHHUE JIJIMH BOJH IIPHU MEPEXO0JE MOHOXPOMATUYECKOTO

CBETa 4Yepe3 IPaHuIly pas3zelia IByX ONTUYECKHUX CPEN:

VI=Va., mA=nA,

3.6.5

[TonHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIi yroi MOJHOTO BHYTPEHHETO OTPAXKECHHUSL:

Ryt m

sina,,
"

3.6.6

CO6I/IpaIOH_[I/IC U pacCCUuBaArOUIUC JIMH3BI. Tonkas auH3a. CDOKYCHOG pacCTodHue H
OIITHYECKAs CHJIa TOHKOM JIMH3EI:

1
F

D=

3.6.7

dopmyJiia TOHKOH JIMH3bL:

L L A\
a1 & ”I\\ \’.
% N

FN\J g h
f/

VYBenauueHue, JjaBaeMoe JTUH30M:

h ‘f ‘

H d
D<0:>F=L<O,
D

B ciyuae paccenBaronieit JMH3bI:
= .]?,: ‘,.I.;:|
H d

3.6.8

XoJ ny4a, NPOIIEAIIETro JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IJTaBHOM ONTUYECKOU OCH.
[Toctpoenne n300paskeHUN TOYKH U OTpe3Ka MPSIMON B COOMPAIONINX U PACCEUBAIOIINX
JINH3aX U UX CUCTEMaxX




3.6.9 doToanmnapaT Kak onTHYecKuil mpudop. ['1a3 kak onTuyeckas cucrema
NuTtepdepennus ceera. KorepeHTHbIE HCTOUHUKU. Y CJIOBHS HAOIIOEHUSI MAaKCUMYMOB U
MUHHUMYMOB B HWHTEp(QEPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB:
3.6.10 MAKCHMYME) - A= IIH‘: m=0+1+2+3, .,
MUHUMyMBE - A =(2m 4,“4‘1 m=0%1.+2+3.....
Hudpakmus csera. JluppaknvoHHas pemieTka. YCIOBHE HaONIOJCHHUS TJIABHBIX
MaKCHUMYMOB IIpH HOPMaJIbHOM MaJ€HUN MOHOXPOMATHYECKOIO CBETa C JJIMHOM BOJIHBI A
3.6.11 Ha peIIeTKy ¢ nepuoom d:
dsing,,=mk, m=0,£1,+2,£3, ..
3.6.12 Jucnepcus ceera
4 KBAHTOBAS ®U3NKA
KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
411 I'unoresza M. I1nanka o kBantax. @opmyna [Inanka: E = hv
®otonbl. DHeprus GoToHa:
he
E= hv:)—: pe -
4.1.2 -
Nmnynbe ¢potona:
E hv h
) —————— —
¢ & %
4.1
4.1.3 ®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHsl poTorddexra
VYpaBHenue DiiHTelHa U1 GoTodPdexTa:
Lv}u-x i "m.-.u:.n ' I'Allul:l.l\
414 rae £, v & Ay =MV ’h
doronn Y i "'H'
[ ”,‘I;;‘.I‘E a7
415 JlaBnenne cBera. J[aBneHWe cBeTa Ha IMOJHOCTHIO OTPAXKAIOUIYIO IMOBEPXHOCTh M Ha
- MOJTHOCTBIO MOTJIOLIAIOILYI0 TOBEPXHOCTh
OU3UKA ATOMA
4.2.1 [Tnanerapnas mojiens aToma
[Mocrynater bopa. M3mydenue u morsomnieHne GOTOHOB MPH TEPEX0/e aroMa C OJHOTO
429 YPOBHS SHEPIUU Ha JPYroi:
4.2 A =:!£= En—Ey
JIuHeityaTbie CIEKTPHI.
493 CnekTp ypoBHEN SHEPTrUU aTOMa BOJAOPOA:
o -13,628
= 11 Z, 3
n-
OU3UKA ATOMHOTI'O AJIPA
4.3
43.1 Hyxnonnas monens simpa ['eiizenbepra - Banenko. 3apsin siapa. MaccoBoe uncio sjpa.




30TONEI

Anbda-pacnan:
3X=»AZ0Y+ JHe
bera-pacnan.

” .0 .
X 0V + et v,

X Y+ e+,

PannoakTHBHOCTE.

l'amma-uznydenue

4.3.2 OnexTpoHHEIA B-pacnan:

[Tozutponusii B-pacnan:

3akoH PaaruOaKTUBHOI'O pacliaza:

N(t)=Ny-2 T
4.3.3 I
yCTb M - Macca paJinOaKTUBHOIO BelecTsa. Torna
-1
m(t)=my2 T
4.3.4 SAnepHsle peakuuu. JleieHHe U CUHTE3 SAEp

TemaTnuyeckoe MIIAHUPOBAHKE

10-ii ky1ace
KosmuecTBo yacos DJIeKTPOHHbIE
Ne n/n HaumenoBanue pasjaesioB u (undposbie)
B TeM MPOrpaMMbl Beero Kontposbneie | IIpakTuueckne | ogpazoparebHbie
padoThI padoThI pecypcebl
Pazpen 1. DUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 ®dusvka ¥ METOAbl HAYYHOI'O 5 bubnuotexa [HOK
' TIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznea 2. MEXAHUKA
bubanoreka IHOK
2.1 Kunematuka 5
HHCMATHE https://m.edsoo.ru/7f41bf72
®uzuka, 10 xmace, PIrAOY BO
2.2 JlmHamMuka 7 «oCcynapcTBEHHBIN
YHUBEPCUTCT MMPOCBCILICHUS»
®uzuka, 10 xmace, PIAOY BO
23 3aKOHEI COXpaHEeHUs Blg 1 1 S—
MCXQHHMKC YHUBEPCUTCT MMPOCBCIICHUS»
Hroro no pasneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/IMHAMUKA
_ ®usuka, 10 xkmacec, PI'AOY BO
3.1 Ocnos . MOJICKYJISIPHO 9 1 «l"ocynapcTBeHHBIH
KUHCTUICCKON TCOpHUN YHUBEPCUTET IIPOCBELICHUS
®usuka, 10 xmacec, PI'AOY BO
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 «ocy1apcTBeHHBIH
YHHUBEPCUTET IIPOCBEILIEHUS)
3.3 ArperatHbie cocTostHUA | 5 dusuka, 10 xace, DTAOY BO




BEIIIECTBA. da3oBble «I"ocyyapcTBeHHbII
HepeXO[[I-,I YHUBCPCUTCT MMPOCBCILICHUS
Uroro no pazaeny 24

Pazgen 4. 3JIEKTPOJAUHAMUKA

®uzuka, 10 xmace, PI'AOY BO
4.1 DIIeKTpOCTaTUKA 10 1 1 «ocymapcTBeHHBIH
YHUBCPCUTCT MMPOCBCILICHUS
[TocTOSHHBIN AJIEKTPUUYECKUI dusnka, 10 xrace, PTAOY BO
4.2 Tok. Toku B pa3nuyHbIX |12 1 1 «ocynapcTBeHHBIN
CpeHaX YHUBCPCUTCT MPOCBCIICHUS
Uroro no pazneny 22
®msuka, 10 kmace, PITAOY BO
[ToBTOpenue 2 1 «oCynapCTBeHHbII
YHUBEPCUTET IPOCBELICHUS
OBILIEE KOJIMYECTBO YACOB I10 68 5 4
I[TPOT'PAMME
11-ii kaacc
KosmuecTBo yacos JJIeKTPOHHbIE
Ne n/n HaumeHoBaHnue pas3naesioB u (uudposbie)
B TeM MPOrpaMMbl Beero Kontpoabnere | [IpakTuyeckne | ogpasoareabuble
padoThI padoThI pecypcbl
Pazgen 1. JJIEKTPOJANHAMUKA
MarsautHoe ToJe. bubnuoreka HOK
1.1 11 1 3 .
DJIeKTPOMArHUTHAS WH/TYKIIHS https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 11
Paznen 2. KOJTEBAHUSA U BOJIHbBI
MexaHudeckue 51
2.1 AJIEKTPOMAarHUTHBIE 9 1 bubmmorexa [1O0K
' p https://m.edsoo.ru/7f41c97c
KoJieOaHus
MexaHugecKue " dmsuka, 11 Knacc,u dI'AOY BO
2.2 5 1 «OCYIapCTBEHHBIH
AIIEKTPOMATrHUTHBIE BOJIHBI YHUBEPCHTET MPOCBEIEHHS
®usuka, 11 kmace, PrAOY BO
2.3 Onruka 10 3 «["ocynapcTBeHHBII
YHUBEPCUTET NPOCBELICHUS
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOPpHUU

®uzmka, 11 kmace, ®PrAOY BO

3.1 4 1 «["ocynapcTBeHHBII
OTHOCHTEIIPHOCTH YHUBEPCUTET IIPOCBEIIEHMUS
Uroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
®uzuka, 11 kmacc, PI'AOY BO
4.1 DJIeMeHTHI KBAaHTOBOM OITHUKY | 6 «ocynapcTBeHHBII
YHUBEPCUTET MMPOCBCIICHUS
4.2 CtpoeHne aToMa 4 ®usnka, 11 xnace, PLAOY BO




«I"ocynapcTBeHHBIN
YHUBEPCUTET NPOCBELICHUSD)

dusuka, 11 xmace, P°ITAOY BO
4.3 AToMHOE SApO 5 «ocynapcTBeHHBbII
YHHMBEPCHTET MPOCBEIIECHHS

Uroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

DIeMEHTHl  aCTPOHOMHH N Odusuka, 11 Krace, OI'AOY BO
5.1 7 1 «0CyapCTBEHHBII

acTPOH3UKH YHHBEPCUTET MPOCBELICHHUs»
Hroro no paszaeny 7

Pa3nea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

®uspuka, 11 ximace, PIAOY BO
6.1 O06o0maroriee NTOBTOPCHHE 4 «ocyaapcTBeHHbIIH
YHUBEPCUTET HPOCBELICHUS

Uroro no pazneny 4

®uzuka, 11 kmace, ®D'AOY BO
IToBTOpEeHHNE 3 «ocynapcTBeHHbII
YHUBEPCUTET IIPOCBEILCHUD)

OBIIEE KOJIMYECTBO YACOB IIO

[TPOT'PAMME 68 4 !

[Tpunoxenne 1 k paboyeii mporpamme
®opmel yueTta paboueil mporpaMmbl BOCIIUTaHUS

1. YcraHoBieHHE MOBEPUTENIBHBIX OTHOIICHHHA MEXIYy IEJaroroM M OOYYaloUIMMHCS, CIOCOOCTBYIOLIMX
MO3UTUBHOMY BOCHPHUATHIO OOyJarolUMKCS TpeOOBaHUN M MPOCHO yUMTENs, NMPHUBJICYEHUIO UX BHUMAHUA K
o0CyX1aeMoi Ha ypoke HH(OpMAINH, aKTHBU3AIMY UX TI03HABATEIILHON JIEATEIbHOCTH;
2. [ToOyxxnenne oOyuaromuxcsi cooI0JaTh Ha ypOKe OOIENPUHATHIE HOPMBI IOBEJICHUS, ITPaBUiIa OOILEHHS CO
CTapUIMMH U CBEPCTHUKAMHU, IPUHIMIIBI YI€OHOM TUCHUIUIMHBI M CaMOOPTaHU3allluH;
3. IlpuBneyeHue BHHMAaHHUS OOYYAIOIUXCA K IIEHHOCTHOMY aCHEKTy H3y4daeMbIX Ha YpOKax SBJIECHHUH,
opraHusanus ux paboThl ¢ MOJIy4aeMOil Ha ypoKe COLMaIbHO 3HAYMMOW MH(OpMaIed — MHUIIMMPOBAHUE €€
00CYXJIeHUs, BbICKa3bIBaHUS OOYYAIOLUIMMMCS CBOETO MHEHHUS 10 €€ IOBOAY, BBIPAaOOTKM CBOEro K HeH
OTHOIICHHUS;
4. Vcnonb30BaHuE BOCIMTATENIBHBIX BO3MOXKHOCTEH cozepkaHHs yueOHOIro MpeaMeTa uyepe3 JeMOHCTPAIHIo
oOyyaromuMcsi TPUMEPOB OTBETCTBEHHOI'O, TPAXXKJAHCKOTO TIOBEJIECHUS, MPOSBICHUS YEIOBEKOIIOOUS U
JI00pOCEPIeYHOCTH, Yepe3 NoJ00p COOTBETCTBYIOLIMX TEKCTOB Ul YTEHMS, 3aa4 Ui peIIeHus], MPOoOIEeMHbBIX
CUTyalu# 1151 00CYKIEHHS B KJ1acce;
5. IlpuMmeHeHHe HMHTEPAaKTUBHBIX (HOpM padOThl C OOYYAIOIIUMHCS: HHTEUICKTYalIbHbIX, CTUMYJIHUPYIOIIUX
MO3HABATENIbHYI0 MOTHBALIMIO, IUIAKTHYECKOIO TeaTpa, HUIPOBBIX METOAMK, IUCKYCCHM, KOTOpbIE HaroT
BO3MOKHOCTh OOYYarOLIUMCSI NMPHOOPECTH OMBIT BEJIEHHsI KOHCTPYKTHBHOI'O JMANOra; IpynmnoBoil paloTsl,
KOTOpasi yYUT CTPOUTh OTHOIIEHHS W JEHCTBOBATh B KOMAaHJIE, CIOCOOCTBYET pAa3BUTHIO KPUTHYECKOIO
MBILICHHS;
6. BxitoueHue B ypOK HMIPOBBIX MPOIENyp, KOTOpblE MOMOTAIOT MOJAEpkKaThb MOTHBALMIO OOydYaroUuXxcs K
MOJIYYEHUIO 3HAHWM, HAJIAKMBAHUIO B KJIACC€ MEXIMYHOCTHBIX OTHOUIEHWM, IOMOTAalT YCTAHOBIJIEHUIO
no0poskenaTeaIpHON aTMoc(ephl Ha YPOKE;
7. Opranuzanus megcrBa MOTHUBUPOBAHHBIX M IPYAUPOBAHHBIX OOyYarOMIMXCS HAJA HEYCHEBAIOIIUMHU
OJTHOKJIACCHUKAaMH, B TOM YHCJE C OCOOBIMH 0Opa30BaTEIbHBIMU MOTPEOHOCTSIMH, JAFOIIETO O0YJarOITUMCS
COILIMAJIBHO 3HAYMMBIN ONBIT COTPYJHUYECTBA U B3aUMHOW IMOMOIIHM KaK OCHOBBI JJISl OBJIAJICHUS TI100aTbHBIMU
KOMITETEHIIUSIMH;
8. MannuupoBaHue U NOJIEPKKa UCCIIE0BATENbCKOM AeATEeNbHOCTH B (hOpMe MHIMBUAYAIBHBIX U TPYIIOBBIX
MPOEKTOB, YTO JaeT BO3MOXHOCTb TPHOOPECTH HABBIKK CaMOCTOSITEIBHOIO PEHIeHUs] TEOPETUYECKOM




po0JIeMbl, TEHEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX UICH, YBAKUTEIHHOTO OTHOIICHUS K UYXKUM HJICIM,
MyOJIMYHOTO BBICTYIUICHUS, ApTYMEHTUPOBAHUS U OTCTAaUBAHUS CBOCH TOUKH 3PEHUS;

9. PerynupoBanue moBeeHUs] 00y4JarONINXCs;

10. Peanu3amnus BOCIUTATENIHHBIX BOZMOKHOCTEH Pa3IMUYHbBIX BUIOB JIEATEILHOCTH peOCHKA,;

11. IlpoekTupoBaHue CUTyaIil 1 COOBITHI, pa3BUBAIOIINX 3MOIIMOHATBLHO-IIEHHOCTHYIO chepy peOeHKa;

12. Pa3BuTtHe y oOyuaromuxcsi mo3HaBaTeIbHOM aKTUBHOCTH, CAMOCTOSTEIbHOCTH, HHUIIUATUBBI, TBOPUECKHUX
CHOCOOHOCTEH, (OPMUPOBAHHE TPAKIAHCKON TMO3UIUU, CIHOCOOHOCTH K TpPYAy U JKH3HH B YCIOBHSX
COBPEMEHHOr0 MUpPa, POPMHUPOBAHUE Y OOYUAIOLIUXCS KYIbTYPHI 3I0POBOT0 U 6e30MacHOro o0pasa KU3HH;

13. Obuienue ¢ AeThMH, IPU3HAHUE UX JOCTOUHCTBA, TOHUMAHUE U PUHSITHS HX;

14. MonenupoBaHue CUTYallMi JIJIs1 BEIOOpA MOCTYIKA 00y4YarOIUMHKCS;

15. Opranusanus st 00y4aronIuXxcs CUTyalluid KOHTPOJISI U OIICHKH, CAMOOIICHKH;

16. BximtoueHne CUCTEMBbI TIOOIIPEHHS yUeOHOM/COMaIbHON YCIIETHOCTH U MPOSBICHUS aKTUBHOMN KU3HECHHOU
MO3UIUHU O0YYArOIINXCS;

17. Opranmzanus GpopM UHIUBUYATIBHON U TPYIIIOBOMN pabOTHI;

18. Omopa Ha IEHHOCTHBIE OPUEHTUPBI 00YJAIOIIUXCS;

19. Pemienre HETUMUYHBIX 337124 10 GOPMHUPOBAHUIO (HYHKIIMOHATBLHOM IPaMOTHOCTH;

20. Opranu3amusi paboThl 00YYAOIIUXCS HA YPOKE C COIUAIBHO 3HAYMMON WHQOpMAIUeH, ee 00CyX IeHHE,
BBICKA3bIBAaHUE CBOETO MHEHHS IO €€ MOBOAY, BbIpaOoTKa CBOero K Heil otHomienus 21. BxirodeHnue B ypok
UTPOBBIX MPOIETYP, MOMISPKUBAIOIINX MOTHBAIMIO JETeH K (OPMUPOBAHUIO (QYHKIIMOHAILHON TPAMOTHOCTH:
MOMCKY M OCBOCHHIO 3HAHUMU, HaJaKUBAHUIO MO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIIEHHH B KOMMYHUKAIIHUH,
T00pOKENaTETLHOTO B3aMMOICUCTBHS JJI KOOTIEpAIlUU B UTPE; YCTAHOBJICHHUIO

22. Opranuzanus WHAUBUAYAIBHBIX U TPYIIOBBIX MPOEKTOB IS (JOPMUPOBAHHUS MPOCKTHOW KYJIbTYPHI Kak
rJI00aTbHOW KOMIIETCHIIMM B COCTaBe (YHKIIMOHATBLHOW T'PAMOTHOCTH — CaMOCTOSTEIBHOE KpPEaTUBHOE
pelieHre mpobiieM M KU3HEHHO-TIPAKTUYECKUX 3a7ad, TeHepHUpoBaHHE U OPOpMIIEHHE COOCTBEHHBIX HIEH,
YBOKEHUE UYXKUX HJACH, ONBIT MYyOJUYHOTO BBICTYIUICHHS W KOMMYHHUKAIMM C  OIIOHEHTaMHU,
apryMEeHTHPOBAHUS U KPEATUBHOTO OTCTAUBAHUS CBOCH TOUKHU 3PCHHUSL.



