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Beeoenue

PaGouas mporpamma mo yueOHomy mpeamery «®Pusuka» (yriryOneHHBIH ypOBEHb)
pa3paboTaHa B COOTBETCTBUU C HOPMATUBHBIMU aKTaMH:

- ®enepanpHblif 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @eneparum»
(c mocneayrmuMi N3MEHEHHSIMU );
- npuka3z MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 .05. 2012 Ne413
«O06 yrBepkaeHMH (elepaTbHOTO TOCYJapCTBEHHOTO  CTaHIapTa CcpexHero  oOImiero
o0Opa3zoBaHus» (C MOCIETYIOUTMMH U3MECHEHHSIMH);
- npukaz3 MuHucrepctBa obOpazoBanus u Hayku P® or 31 mapra 2014 r. Ne253 «O0
VTBEP)KIICHHH TIepeyHs] y4eOHHKOB, PEKOMEHIYEMBIX K WCIOJb30BAHUIO TIPH peaTu3aliu
MMEIOIINX TOCYAaPCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTeIbHBIX MPOrPaMM HA4YaIbHOTO OOIIETO,
OCHOBHOTO OOIIIET0, CpeTHEero 001Iero oOpa3oBaHusy (C MOCIEAYIOIIUMHI U3MEHEHHUSIMH)
- Ilpumepnass ocHOBHas oOpa3oBaTelibHas  MporpaMma CpeaHero ooOmero o0pa3oBaHus,
0100peHa pemieHHeM (enepatbHOr0  y4eOHO-METOJIUYECKOTO OOBEAMHEHHS MO OO0IIemMy
ob6pazoBanuto (mpoTokos 3aceaanus ot 28. 06,2016 No2/16-3);
- ®usuka : padoyast mporpamma k muHEA YMK A. B. I'pauéna : 10—11 xmac cer / A. B. I'paués,
B. A Tloroxes, I1. FO. boxos u n1p. — M. : Benra -Ha-I'pad, 2017.
- 10 xmacc- ®usuka. bazoeiit u yrinyonéunsiii ypoau. 10 kmace: yuebnuk / A. B. I'paués, B. A.
[Toroxes, A. M. Canenkwuii u ap. — M.: Benrana — I'pad, 2019
- 11 kmacc -10 xmacc- ®usuka. ba3oBerii u yrinyOnéHusni yposHu. 10 kimacc: yueOHuk / A. B.
I'paués, B. A. [Toroxes, A. M. Canenkuii u 1p. — M.: Benrana — I'pad, 2020
- [lonoxenne o pabounx mporpamMmax y4eOHBIX mpeamMeToB, KypcoB MOY «CpenHsis mkosa
No2y (mpuka3z MOY «Cpennss mkosia Ne2 Ne ot 31.08.2016 No249/1)

|. Tlnanupyemble pe3yJibTaThl
1. 1. JIndHOCTHBIMHM pe3yJibTaTaMu 00y4YeHHS (HU3UKE SBIISTIOTCS:
—  YB@XEHHUE K CBOEMY HapoJ1y, YyBCTBO OTBETCTBEHHOCTH Iiepe]] PoauHoii;,
—  MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBECHHOM
MPAKTUKHA, OCHOBAaHHOE HA JHAJIOre KYJIbTYp, a TAaKKe Pa3IUYHbIX (POpM OOIIECTBEHHOTO CO3HAHWS,
0CO3HAHHME CBOETO MECTA B TMOJIMKYJILTYPHOM MHUDE;

— HPaBCTBEHHOE CO3HAHHME W MOBEJECHHWE HAa OCHOBE YCBOCHHs OOIEYEIOBEYECKHX I[EHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS M TOBEIEHUS B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH M CIHOCOOHOCTH BECTH
IUaoT C JPYTMMHU JIIOJbMHM, JOCTHTaTh B HEM B3aMMOIIOHMMAaHMsS, HAXOAWTh OOIIHE IeNd |
COTPYIHHYATH JJIs UX JOCTUXKEHUS;

— TPUHATHE TYMAHHCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBbHOE M J0OpOKeIaTeNbHOe
OTHOILLIEHHUE K JIPyroMy YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

—  CHOCOOHOCTH K COTEPEKUBAHUIO U (POPMUPOBAHUE TO3UTHUBHOTO OTHOIICHUS K JIIOASIM, B TOM
yyclie K JHIaM C OrpPaHUYEHHBIMH BO3MOXHOCTSMH 37I0POBbsI W HWHBajduaaM; OepeikHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3UUECKOMY M TICHXOJIOTUYECKOMY 3/I0POBBIO IPYTUX
JTIOEH

—  pa3BUTUE KOMIIETEHLUMU COTPYJHMYECTBA CO CBEPCTHUKAMHM, IAETbMU MJIAQJILIETO BO3PACTa,
B3POCJIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIE0BATENBCKOM, MPOSKTHON 1
JOpYruX BUAAX A€ TEIbHOCTH.

- MHUPOBO33pPCHUC, COOTBCTCTBYIOIICC COBPECMCHHOMY YPOBHIO Pa3sBUTHUA HAYKH, 3HAYUMOCTH
HayYKH, 'OTOBHOCTb K HAYYHO-TCXHUUYCCKOMY TBOPUYCCTBY, BJIAJICHUC I[OCTOBCpHOﬁ HH(I)OpMaHHCﬁ 0



MepPEeAOBBIX JOCTIKEHUSIX U OTKPBITHSX MHUPOBOM M OTEYECTBEHHON HAyKH, 3aWHTEPECOBAHHOCThH B
HAyYHBIX 3HAHUAX 00 YCTpOICTBE MUpa U OOIIECTBA;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUH
BCEH >KM3HM; CO3HATEIbHOE OTHOLIEHHE K HENPEpPbIBHOMY OOpa30BAaHUIO KaK YCJIOBMIO YCIELIHOMN
npodeccnoHaBHOM 1 00IIECTBEHHOW JESITEILHOCTH;

—  9KOJIOTMYecKast KylbTypa, OepeXHOe OTHOLICHHS K POIHOM 3emile, MPUPOIHBIM OOTaTCTBaM
Poccun u Mupa; noHMMaHHE BIUSHUS COLUAIBHO-3KOHOMUYECKMX IIPOLECCOB HA COCTOSIHUE
MIPUPOJIHON U COLMAIIBHOW Cpefibl, OTBETCTBEHHOCTb 332 COCTOSIHUE MPHUPOJHBIX PECYpPCOB; YMEHHUS U
HaBBIKH PAa3yMHOTO MPUPO/IOIOIH30BAHUS, HETEPIIUMOE OTHOIICHUE K ACHUCTBUAM, IPUHOCAIIUM BPET
HKOJIOTUH; IPUOOPETEHHE OIBITA KOJIOTO-HANIPABICHHOM e TEIHOCTH.

1.2.MeranpeaMeTHbIMH pPe3yJabTaTAMH 00y4YeHUS (PU3UKE SBISIOTCS:

PeryasiTuBHbIe yHUBepPcabHbIe YUueOHbIE 1eliCTBUA
BbInyckHUK HAY4YHTCSH:

—  CaMOCTOSITENIbHO OMNpEAeNATh LENH, 3a/laBaTh MapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOKHO
OTPEENUTh, YTO LIEIb JOCTUTHYTA;

—  OIICHMBAaTh BO3MOJKHBIE TOCJEICTBUS JIOCTHXKEHHUS IOCTAaBJIEHHOW IeIM B JI€ATEIbHOCTH,
COOCTBEHHOM HU3HM M JKU3HU OKPYKAIOIIMX JIIOJEH, OCHOBBIBAACh Ha COOOPaKEHUSX JTUKH U
Mopau;

— craBUTh U (GOPMYIUpPOBaTH COOCTBEHHBIE 3aMaud B 0Opa30BaTEIbHON JEATEIHLHOCTH U
KU3HEHHBIX CUTYaIHSIX;

—  OIIGHHMBATh PECYpPChI, B TOM UHCJE BpeMs U JIpyrue HeMaTepHuajbHbIe PeCypChl, HEOOXOIUMBbIE
JUIS TOCTHYKEHUS TIOCTaBJICHHOM 11eNu;

— BBIOMpaTh TyTh JOCTIDKCHMSI 1€, TUIAHWPOBATh pEIIEHWE IIOCTaBJIECHHBIX 3ajad,
ONTUMU3HPYS MaTepHAIbHBIC U HEMaTepUaIbHBIC 3aTPATHI;

—  OpraHM3oBbIBATH AI(PQPEKTUBHBII IOUCK PECYpPCOB, HEOOXOAMMBIX Ui  JOCTHUKEHUS
MMOCTaBJICHHOM 1IN,

—  COTOCTAaBJIATH MOJTYUYEHHBIN pe3ylbTaT AeATEIbHOCTH C IOCTABJICHHOMN 3apaHee LEebIO.
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS
BbINMyCKHUK HAYYUTCS:

— HUCKaTh M HAXOAWTh O0OOIIEHHBbIE CMOCOOBI pelIeHHs 3a/lady, B TOM YHCIE, OCYLIECTBISTH
pa3BepHYThI HMHQOPMAIIMOHHBIM IMOUCK U CTaBUTh Ha €ro OCHOBE HOBble (yuyeOHbIE U
M03HaBaTEeNIbHbIC) 33/1a4H;

—  KPUTHYECKU OLEHUBATh U MHTEPIPETUPOBATH HH(OPMALIMIO C Pa3HBIX MO3UIIMI, Paclo3HaBaTh
1 (PUKCUPOBATh MPOTUBOPEUHUs B MH(OOPMALIMOHHBIX HCTOUYHUKAX;

—  UCHOJIb30BaTh  Ppa3lMYHbIE MOJEIbHO-CXEMAaTHYECKUe CpeACTBa I IPEICTaBJICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHWH, a TakkKe MPOTHUBOPEUHii, BBIABJICHHBIX B WH(OPMAIMOHHBIX
HUCTOYHUKAX;

— HaxOoJWTh W TPUBOJUTH KPUTUYECKHE apryMEHThl B OTHOIICHUW JACUCTBUNA U CYXKICHHM
JPYroro; CloKOWHO U Pa3yMHO OTHOCHTHCS K KPUTUYECKHM 3aMEUaHUSIM B OTHOIIEHUU COOCTBEHHOTO
CYXJICHHUS, pacCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJWUTH 3a paMKU Y4eOHOTrO MpeaMeTa U OCYIIECTBIATH IIeJIEHANPABICHHBIM MOMCK
BO3MOXHOCTEH A7l IIMPOKOTo MEPEeHoca CPeICTB U CIOCOO0B IEHCTBUS;

—  BBICTpamBaTh WHIMBUAYAIbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAaHUYEHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUYECHUS;

—  MEHSTh U YIAEPKUBATh Pa3HbIE NO3UIIMU B IO3HABATEIILHON I€ATEIbHOCTH.
KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS
BhinycKHHUK HAYy4YHTCS:

—  OCYILECTBIATH JENOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMU (Kak
BHYTpHU 00pa3oBaTeIbHON OpraHu3alliy, TaK U 3a ee IpeesiaMu), MoA0MpaTh MapTHEPOB AJIs IETOBOM
KOMMYHHKAIIUM HCXOJli W3 COOOpakKeHWil pe3ylIbTaTUBHOCTH B3aWMOJICUCTBUSA, a HE JIMYHBIX
CUMIIATH;

—  TIPH OCYIIECTBJICHHUH TPYIIOBOI pabOThl OBITh KaK PYKOBOJUTENIEM, TaK U YICHOM KOMaH/bI B
pa3HBIX poJsix (TeHepaTop uieH, KPUTUK, UCTIOJHUTENb, BEICTYIAIOIINUN, SKCIEPT U T.J1.);



—  KOODIWHHPOBAaTH M BBINOJHITH PabOTy B  YCIOBUSAX PEATbHOTO, BHPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

—  Pa3BEpHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PCHHS C MCIIOJIH30BAHHEM aICKBATHBIX
(YCTHBIX ¥ MUCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(MIMKTOTEHHBIC CUTYAIlMH M MPEIOTBpAIIaTh KOH(IUKTHI JO WX aKTUBHOU
(a3bl, BEICTpanBaTh JCIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIUIO, N30erasi TMYHOCTHBIX OI[CHOYHBIX
CYXKJICHUH.

1.3. IIpeameTHbIe pe3yabTaThl
BbInyCKHUK HA YIJIy0JI€eHHOM YPOBHE HAYYHMTCS:

—  OOBSCHATH M AHATU3UPOBATH POJb M MECTO (PM3MKH B (POPMUPOBAHUU COBPEMEHHOW HAYyYHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHHWKH M TEXHOJIOTHH, B MPAKTUYCCKOW IESATCILHOCTU
JTIO/IEH

—  XapakTepHu30BaTh B3aUMOCBS3b MEXTYy PU3UKON U IPYTUMH €CTECTBEHHBIMH HAYKaMU;

—  XapakTepHu30BaTh CHUCTEMHYIO CBSI3b MEXKIY OCHOBOTOJATaloOIUMU HAyYHBIMH TOHSTHSIMH:
MIPOCTPAHCTBO, BPeMsl, MaTepus (BEIIECTBO, TOJIE), IBUKCHHE, CUIIA, JHEPTHSI,

— TIOHMMATh H OOBSCHATH IEJIOCTHOCTh (U3WYECKOW TEOPHH, pa3judaTh TPAHUIBI €€
MPUMEHUMOCTH ¥ MECTO B PSIY APYTUX (PU3UICCKUX TCOPHU;

—  BJAJETh NMPUEMaMH TIOCTPOCHHUS TEOPETUYCCKUX JI0KA3aTEIhCTB, a TAKXKE MPOTHO3WPOBAHHUS
OCOOCHHOCTEH TIpOTEeKaHUs (PUINYCCKUX SIBJICHUA ¥ TIPOIECCOB Ha OCHOBE ITOJYYCHHBIX
TEOPETUYCCKUX BBIBOJIOB U JIOKA3aTEIILCTB;

—  CaMOCTOSITCIBHO  KOHCTPYHPOBAaTh  JKCIICPUMEHTAIBHBIC  YCTAHOBKH  JUISL  MPOBEPKH
BBIJIBUHYTBIX THITOTE3, PACCYUTHIBATH A0COFOTHYIO U OTHOCHTEIHLHYIO ITOTPENTHOCTH;

—  CaMOCTOSITEIIBHO TUTAHUPOBATH U TIPOBOJIUTE (PU3HUYECKUE IKCTICPUMEHTHI,

—  pemaTh NPAKTHKO-OPHCHTHPOBAHHBIC KAaYECTBCHHBIC W pPacUCTHBIC (U3MUSCKHE 3aJadyd C
OTIOpPOM KaK Ha HM3BECTHbIE (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJEIH, TaK U Ha TEKCTHI C
M30bITOYHON MH(POpMAITHEH;

— OOBACHATH TpaHUIBl TPUMEHEHHUS M3YYEHHBIX (GU3NYECKUX MOJeNell Npu pelIeHUuu
(bu3MYECKUX U MEXKITPEIMETHBIX 3aj1a4;

—  BBLIBUraTh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJATAIOIIUX (PU3NYECKIX 3aKOHOMEPHOCTEN 1
3aKOHOB;

—  XapakTepu30BaTh IJ100alibHbIe MPOOJIEMBI, CTOSIIUE Mepes YeIIOBEYECTBOM: IHEPreTUUYECKUE,
CBIPBEBBIE, IKOJIOTHUECKUE, U POJIb (PU3UKHU B PEHICHUU STUX MPoOieM;

— OOBSACHATH MNPUHLUIBI PaOOTBl M XapaKTEPUCTHUKW U3YYEHHBIX MaIlWH, OpUOOpOB H
TEXHUYECKUX YCTPOUCTB;

—  OOBACHATH YCIIOBUS MPUMEHEHUS (U3MUECKUX MOJeNield MpU perieHuH (pu3ndeckux 3azaad,
HaXOJHUTh aJIEKBaTHYIO IMPEAJIOKEHHON 3ahaue (U3MUYECKyI0 MOJEejb, pa3peniarh npoliaeMy Kak Ha
OCHOBE UMEIOILINXCS 3HAHUMN, TaK U MPU OMOIIH METOJIOB OLIEHKH.

BhinycKkHUK Ha YI/1y0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYUTHCS:

—  Npogepsimb IKCNEPUMEHMANbHLIMU CPeOCmEamu 8bl08UHYmMblEe 2UNOMe3bl, HOPMYIUPYs yeib
UCCc1e008anUsl, HaA OCHO8E 3HAHUS OCHOBONONALAIOUUX PUBULECKUX 3AKOHOMEPHOCMEL U 3AKOHO8;

—  onucvleamv U AHATUZUPOBAMb NOJVYEHHVIO 8 pe3yibmame NpPO8eOeHHbIX Qu3uiecKux
9KCHEpUMEeHmMOo8 uHpopmayuio, onpeoeisims ee 00CMOBEePHOCb,

—  NoOHUMams U OOBACHAMbL CUCMEMHYIO CBA3b  MedHCOy OCHOBONONALAIOWUMU HAYYHBIMU
NOHAMUAMU: NPOCMPAHCMBO, 8peMsl, Mamepus (eeuecmeao, noje), 08uddceHue, CUuid, IHepus;

—  pewiamsv IKCnepuMeHmAanbHvle, KauyeCmeeHHvle U KOIUYeCmEeHHble 3a0auu ONUMNUAOHO2O0
VPOBHSL CTLONCHOCIU, UCNONb3YA (husuyecKue 3aKOHbl, a MaKdice YpagHeHUs, cesasblearowue usuyeckue
BeIUYUHDL,

—  QHAIU3UPOBAMb 2PAHUYLL NPUMEHUMOCMU (DUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuull
xapaxmep (ByHOAMEHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCb UCNOIb308AHUS YACTHBIX 3AKOHO8,

—  opmynruposams u pewams HO8ble 3a0adl, 803HUKAIOWUE 8 X00e YUeOHO-UCCe008amMeNb KOl
U NPOEKMHOU OessmenrbHOCMU,

—  ycosepuieHCme08ams npubopsvl U Memoovl UCCIe008AHUSL 8 COOMBENCMEUU C NOCABIEHHOU
3a0ayell;



—  UCNOb308amb Memoobl MAMeMaAmuiecko20 MOOeIUpo8anus, 6 MmMoM Uucie npocmetiuiue
cmamucmuyeckue memoovl 0iisi 00pabomku pe3yibmamos IKCHepuMeHma.

Il. Coodeprcanue npozpammor

Yruy0eHHbli ypoBeHb

DuU3UKa M eCTECTBEHHO-HAYYHbIH METO/ IO3HAHUSA NPHUPOABI

®ms3uka — ¢yHAaMeHTalnbHas Hayka o mpupoae. Hayunerii MeTon mo3HaHus Mupa. B3anMocBs3b
MEXIy (U3MKOW W JAPYTMMH €CTECTBEHHBIMH HayKamMH. MeToAbl HAaydHOTO HCCIIEIOBAHUS
¢usnveckux sBneHuid. [lorpemrHocT! n3MepeHnit Gru3ndecknx BeanunH. MoieipoBaHue sSIBJICHUN U
MIPOLIECCOB MPUPOJIbl. 3aKOHOMEPHOCTh M CIIy4alHOCTb. ['paHUIBI HMPUMEHUMOCTH (PU3UUYECKOTO
3akoHa. Du3NUYECKUe TEOPUU U MPUHIUN COOTBETCTBUSA. Poib M Mecto ¢u3uku B (HopMHUpPOBAHUU
COBPEMEHHOM HAYYHOUN KapTHUHBI MUPA, B IPAKTUYECKOMN ACATEIBHOCTH JTIOAEH. Dusuka u Kyivmypa.

Mexanuka

[Ipeamer u 3amaum Kinaccuuecko MexaHWkd. KuHeMaTnueckue XapaKTepPUCTUKH MEXaHUYECKOTO
NBIDKEHUs. Mojenu Ten W JBWKEHUH. PaBHOYCKOpEeHHOE MpSIMOJMHEHHOE IBWKEHWE, CBOOOHOE
najJieHue. JBWKEHHE Tejla, OPOIIEHHOTO IO YIJIOM K TOPU30HTY. J[BM)KEHHE TOYKH MO OKPYXHOCTH.
IlocmynamenvHoe u epaujamenvHoe 08U CeHUe MEePO020 meJda.

Bzaumonpeiicteue Ten. Ilpuamun cynepno3unmu cui. MHepumaiabHas cuUcTeMa OTCYETa. 3aKOHBI
MexaHuku HprotoHa. 3akonbsl Becemupnoro tsrotenus, I'yka, cyxoro tpeHus. [IBmxeHne HeOECHBIX
Tel W WX HCKYCCTBEHHBIX CIYTHHUKOB. f61eHus, Habarooaemvlie 6 HEUHEPYUAIbHbIX CUCTeMaX
omcuema.

Nmvnynbe cuiibl. 3aKOH M3MEHEHMSI M COXpaHEHUsS HMMITyJbca. PaboTa cuibl. 3aKOH WU3MEHEHHS M
COXpaHEHUs SHEPTHH.

PaBHOBecue MaTepuasbHOM TOYKM W TBEPAOTO Teja. YCIOBUS PABHOBECHS TBEPAOrO Tela B
WHEpLIHUAIbHOM cucTtemMe otrcuera. MomeHT cwuibl. PaBHOBecwe »XKHAKOCTH W Ta3a. JIBWKeHHe
KUAKOCTEN U ra30B. 3aKOH coXpaneHus IHep2uu 8 OUHAMUKE HCUOKOCMU U 2a3d.

Mexannyeckue KojieOaHHusl U BOJIHBI. AMIUIMTY/a, EPUO, YacToTa, (aza xonebanuii. [IpeBpamienus
SHEPruM Npu KoJieOaHUsIX. BoiHyoicoenHble Kolebanusl, pe30HaHC.

[Tonepeunsie U MPOJOIbHBIE BOJIHBI. DHEprus BoyHbl. MHTepdepenunsa u nudpakiaus BoJIH. 3ByKOBBIE
BOJIHBI.

MouiekyJasipHasi pu3UKa U TEPMOJUHAMHUKA

[Ipenmer u 3agaun MoJieKysipHO-KuHeTndeckoit reopuu (MKT) u repmoauHamuku.
OkcnepuMeHTanbHble  jJ0KazatenbcTBa MKT. AOconroTHas Temieparypa Kak Mepa cpeaHei
KMHETUYECKOM SHEPIUHU TEIUIOBOTO ABIKEHUS YacTULl BelecTBa. Mozenp uaeanpHoro rasa. /laBinenue
raza. CBsA3b MEXAY JABICHUEM U CPEOHEW KMHETUYECKOM JHEPrueil NOCTYNaTEeJbHOIO TEIJIOBOIO
JBUKEHUS MOJIEKYJ I€aIbHOTO rasa.

Mopens uealbHOrO ra3a B TEpMOJMHAMUKE: ypaBHeHUue MeHnneneesa—Kinaneiipona, BEIpaKeHUE Ul
BHYTpEHHEH 3Hepruu. 3akoH [lansToHa. ['a30BbIe 3aKOHBI.

ArperatHble cocTosiHMA BemnlecTBa. PazoBble mnepexojbl. IIpeoOpa3zoBanue sHepruu B (Ha30BBIX
nepexonax. HacelleHHble W HEHACBINICHHBIE Napbl. BrnaxkHocTs Bo3ayxa. Moxenb CTpoeHUs
wuakocren. Ilosepxnocmuoe namsxcenue. Mosienb CTpO€HHs TBEPABIX Tel. Mexanuueckue ceoucmea
meepoblx meil.

Buytpennss sHeprus. Pabora u Temonepesada kKak CrocoObl M3MEHEHHsI BHYTPEHHEH SHEpIuu.
IlepBbIit 3aK0H TepMOIUHAMUKU. ArabaTHBIN Tipoliecc. Bmopoii 3akoH mepmMOoOUHAMUKU.
[IpeoOpazoBanuss sHeprun B TemoBbix MammHax. KIIJI TemmoBoit mamumubl. Luxn  Kapwo.
DKosorn4yeckrue npoOaeMbl TEIII0IHEPTEeTHKH.



DJIeKTPOAMHAMHUKA

[IpenmMer W 3amauM BIEKTPOJMHAMHUKU. OJIEKTPUUECKOE B3aUMOJECHCTBUE. 3aKOH COXpPaHEHMsS
asieKTpudeckoro 3apsaa. 3akoH Kynona. HanpsbkeHHOCTh M MOTEHIMAN 3JIEKTPOCTATUUECKOTO IMOJIS.
[IpuHnun cynepno3unuu  dJeKTpudeckux rnonei. PasHocts mnoreHuumanos. [IpoBoaHuku U
JUDJIEKTPUKU B 3JIEKTPOCTAaTMUECKOM IIoJjie. OJJeKTpuueckas eMkocTh. KonneHcartop. OHeprus
NEKTPUYECKOTO ITOJISL.

[Tocrostnuplil  anekTpuueckuii Tok. Onekrtpoasxkymas cuia (3C). 3akon Oma myia mojgHOM
AIIEKTPUYECKON Lenu. DJIEKTPUUYECKHI TOK B MeTajllax, AJIEKTPOJIUTAX, MOJYyIIPOBOJHUKAX, ra3ax U
BakyyMme. [Inasma. Dnekmponusz. llonynpoBogHuKoBbie TpUOOPEI. C8epxnpo8ooumMocme.

MarnutHoe mnosie. BexkTtop MarHuTHOW MHAYKUWH. [IpMHIOWII Cynepno3sMIMy MAarHUTHBIX IIOJIEH.
MarnuTHOE 10JIE€ MPOBOJHMKA C TOKOM. JleMcTBME MAarHMTHOIO MOJIS Ha IMPOBOJHHUK C TOKOM M
JBUKYILYIOCS 3apskeHHYro yactuny. Cuna Ammepa u cuna Jlopenna.

[loTok BekTOpa MAarHUTHOW WHAYKUMH. SIBI€HHE DIIEKTPOMAarHUTHOW HWHAYKUMU. 3aKOH
anekTpoMarHutHOM uHAyKuuu. OJIC MHAyKIMM B JABWXKYIIUXCS MpoBogHuKax. Ilpasuiio Jlenma.
SABnenue caMouHAYKIUU. MHAYKTUBHOCTE. DHEPIHs 3JIEKTPOMAarHUTHOTO T0JIsI. MarHUTHBIE CBOMCTBA
BEILIECTBA.

OnekTtpoMarHuTHble  KoseOaHus. KoneOatenbHbiii  kOHTYp. CBOOOJHBIE  AJIEKTPOMAarHUTHBIE
KoJieOaHusl. BBIHYXICHHBIE AJIEKTPOMAarHUTHbIE KoJieOaHus. Peszonanc. IlepemeHHBIN  TOK.
Konpencarop u karymika B L€l INepeMeHHOro Toka. [Ipom3BoacTBo, mepepaya u noTpebieHue
AIIEKTPUYECKON SHEPTUU. DeMeHmMapHas meopusi mpaHcghopmamopa.

DJIEKTPOMAarHuTHOE MoJje. BuxpeBoe 3JIeKTpUYECKOe MoJie. DJIEKTPOMarHuTHbIE BOJIHBL. (CBOMCTBA
JNIEKTPOMArHUTHBIX BOJIH. JlWama3oHBl 3JIEKTPOMAarHUTHBIX M3IYYEHUH M KX I[PAKTHYECKOE
npuMeHeHue. [IpuHIuIBI paguoCBsA3U U TEIEBUICHNUS.

I'eomerpuueckas ontuka. [IpsMonuHeiiHOEe pacnpoCTpaHEHUE CBETa B OJHOPOJHOM Cpene. 3aKOHBI
oTpaxkeHUs U mpesomiieHus ceeta. [lonHoe BHyTpeHHee oTpaxkeHue. OnTuyeckue npuOopsl.
BomnoBeie cBoiictBa cBera. Cxopocts cBeta. MuTepdepennus ceta. KorepentHocts. dudpakuus
ceera. [lomapuzamms ceera. ucnepcust cBeta. IIpakTnueckoe npUMEHEHUE SJIEKTPOMArHUTHBIX
W3TyYEHUM.

OcHOBBI crIEHAJIBLHOI TEOPHH OTHOCUTEIbHOCTH
NHBapuaHTHOCT, MOMYJSl CKOPOCTH CBeTa B BakyyMe. [IpyMHIMN OTHOCHUTEIBHOCTH OWHIITEHHA.
IIpocmpancmeo u épems 6 cneyuanvbHOU meopuy OMHOCUMETbHOCMU. DHepaUus U UMNYIbC C80000HOU
yacmuysl. CBS3b MACChl U PHEPTUU CBOOOTHON YaCTHUIBl. DHEPTHUS MTOKOSL.
KBanToBas pusuka. ®usuka aroMma 1 aTOMHOI0 s/Apa
[IpenMer u 3aauu KBaHTOBOM (PU3HKHU.
TennoBoe nznyuyenue. Pacrpenenenre sHepruu B CIeKTpe aOCOIIOTHO YEPHOTO Tena.
l'umoteza M. [Inanka o xBanTax. ®otosddekr. Omwitel A.I'. CroneroBa, 3akoHbl (oTodddekra.
VYpaBHenue A. DiiHmTeiina g Gotosddekra.
®dotoH. Onvimul 11.H. Jlebeoesa u C.HU. Basunosa. I'nniotesa JI. ne Bpoins o BOJHOBBIX CBOMCTBaxX
gactull. KopmyckynspHO-BOMHOBOM — AyanusMm. Jlugpaxyus 2nekmponog. JlaBieHue cBeTa.
CooTHolleHue HeonpeaenenHoctel [ eitzendepra.
Mopnenu crpoenuss aroma. OObsICHEHHE JHMHEHYATOTO CIEKTpa BOJOPOJa HAa OCHOBE KBAHTOBBIX
noctynatoB H. bopa. CioHTaHHO€ U BBIHYKJIEHHOE U3JTy4YE€HUE CBETA.

CoctaB u cTpoeHue aToMHOro snpa. M3otombl. Snepubie cumbl. JledekT macchl U dHEprus
CBSI3H sIlIpa.
3aKkoH paAHOaKTUBHOTO pacnaja. SIaepHble peakluu, peakluu JeJeHus: U cuHres3a. llennas peakuus
nenenus saep. SAnepHas sHepretuka. TepMosIepHbIA CUHTES.
DOneMeHTapHble yacTulibl. DyHaamMeHTanbHble B3aUMOACHCTBUA. Y cKopumenu snemenmaptslx yacmuy.

Crtpoenne BcesieHHoi



[TpuMeHUMOCTh 3aKOHOB (PU3UKH Ui OOBACHEHHS MPHUPOIBI KOCMUYECKHX 00BekToB. CoJHEeuHas
cucteMa. 3Be3/Ibl U HCTOYHUKHU UX Heprun. Kinaccudukanus 3se3n. Opostonus CoiHLA U 3BE31.
lNanaktuka. [pyrue ranakruku. [IpocTpaHCTBEeHHO-BpEMEHHBIE MacIITa0bl HabMonaeMoi BeeneHHoi.
ITpencraBnenue 06 sBorounu Beenennoil. Temnas mamepus u memuas suepeus.

Ill. TemaTnueckoe NJaHNpPOBaHHE

10 xmacc
Ne i/mt Tema paznena wiu (Tema pazgena u ypoka) KonuuecTBo yacoB
1 ®usuka. PU3NYECKHe METO bl U3YyYEHUS TPUPOIbI 4
2 Kunemartuka. Kunemaruka TBepioro temna 27
3 JnHamuka 24
4 3aKOHBI COXPAHEHUS] B MEXaHUKE 15
5 CraTuka 8
6 JlnHaMuKa BpalaTreabHOTO JBUKEHUS 4
7 OcHoBsl MKT 1 TepMoIuHaMUKH 27
8 TennoBbie MaIMHBI 9
9 ArperatHble COCTOSIHUS BemiecTBa. Da30BbIe MEPEXO b 16
10 DIEKTpOCTaTHKA 20
[IpomexxyTouHas arrecTanus 1
11 [IpakTHKym 15
11 kmacc
No /i Tewma paznena wiu (Tema pa3aena u ypoka) KonuuecTBo wacoB
1 ITocTOSTHHBIN SIEKTPUUECKUN TOK. 25
2 MaruauTtHoe noJjue 12
3 DNeKTpOMarHuTHasK WHIYKITUS 12
4 Konebanus 1 BoJIHBI 21
5 I'eomeTrpuueckas ontuka. CBOKWCTBA BOJIH. 27
6 DeMEHTBl TEOPHH OTHOCUTEIHHOCTH. 5
7 KsanToBas ¢usuka. CTpoeHue aToma. 13
8 ®dusnka aToMa ¥ aTOMHOTO sJIipa. 16
9 Crpoenue Beenennoit 7
10 [TpakTikym 11
[IpomexyTouHas aTTecTanus 1
11 [IpakTHKyM 1O MOATOTOBKE K 9K3aMEHY 20

JlaGopaTopHbie pabOTHI

1 OnpeneneHue yCKOpeHHUs Tela MPH paBHOYCKOPEHHOM JIBIKEHUU.

2 O1eHKa pa3MepoB MOJIEKYJIbI Macia

3 UzydeHue 3aBUCUMOCTH MEKTy 00bEMOM JIaBIIEHUEM rasa MpH MOCTOSHHOM TeMIieparype.
4 VI3amepeHne OTHOCUTENLHOM BIAYKHOCTH BO3yXa.

5 Ompenenenue TeMIepaTypsl MIABJICHUS 0JI0BA.

6 Omnpenenennie 3J[C 1 BHYTpEHHETO COMPOTUBIEHUS UICTOYHHUKA TOKA.

7 OmnpeneneHue 2IEeMEHTapHOTO 3apsa MpHu dIEKTPOTIU3E.

8 NzyueHue siBIEHUS IEKTPOMArHUTHON MHIYKITUH.

9 Omnpenenenue mokasaremns IpeIOMIIECHHS CTEKIIa

10 M3mepeHue ecTeCTBEHHOTO PaAHallMOHHOTO (poHA T03UMETPOM.

11 Onpenenenue yaenbHOTO 3apsiaa YaCTHIIBI IO €€ TPeKy B Kamepe Bunbcona.






