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MOACHUTENIbHAA 3ATINCKA

MporpammMa o06ueobpasoBaTenibHON YH4eOHON ANCLMNANHBI «PU3nKa» NpegHasHayveHa 415
M3yyeHns UMK B NpoeccnoHanbHbIX 06pa3oBaTeNlbHbIX  opraHusaumsax  Crlo,
peann3yoLmMx obpa3oBaTe/ibHY0 Mporpammy cpefaHero o6uiero obpasoBaHusi B npegenax
OCBOEHMSI OCHOBHOW npogeccnoHanbHON obpasoBaTenbHON nporpammbl CMO (OMOM CMo)
Ha 6a3e OCHOBHOro 06Llero o6pa3oBaHMs NpU NOArOTOBKE CMELNanncToB CPeAHEro 3BeHa Mo
CMeynanbHOCTAM eCTECTBEHHO-HAaYyYHOMo Npotunns.

Pabouyasi nporpamMma paspaboTtaHa Ha OcHoBe Tpe6oBaHuWii PIrOC cpegHero o6uero
06pa3oBaHNs, MpPeabaBAseMbIX K CTPYKTYpe, COAEpPXaHW W pesynbTaTaM OCBOEHUS
yyebHON AncunnanHbl «PU3nKa», B COOTBETCTBUM C PekomeHAauMsmMu M0 OpraHu3auum
nonyyeHnst cpefgHero obuiero o6pa3oBaHMst B NpeAenax OCBOEHMS 06pa3oBaTeflbHbIX
nporpamm cpefHero npoeccMoHasbHOro 06pa3oBaHMs Ha 6a3e  OCHOBHOrO 06Lero
06pa3oBaHNs C y4yeToM TpeboBaHMIl (hefepasibHbIX TFOCYAApPCTBEHHbIX 06pa3oBaTe/lbHbIX
CTaHAapPTOB U NOAyYaemoi Npoeccun UM cneymanbHOCTU CPefHero npoteccuoHanIbHOro
obpasoBaHua (NUcbMo [lenapTameHTa rocyfapCTBeHHOW MOMUTUKM B cepe MoAroTOBKM
pabounx kagpos u AMNO MwuHobpHaykn Poccum ot 17.03.2015 Ne 06-259 u nprmMepHOM
nporpammbl  06Lle06pa3oBaTe/ibHOM  y4yebHOW  AucumnanHbl  «®Pusmka» ana MO0
PEKOMEH[0BaHHON  ®defepasibHbIM  FOCYAAPCTBEHHbIM  aBTOHOMHbLIM  YUYpeXAeHWEM
«®PefiepasibHbI  MHCTUTYT pa3BuTua obpasoBaHus» (PrAY «PUPO») B Ka4yecTBe
NPVYMEPHON NporpaMMbl AN peanv3auun OCHOBHOM MpodieccroHanbHOM 06pa30BaTeNbHOA
nporpammbl CIMO Ha 6a3e OCHOBHOIO 06L1ero 06pa3oBaHmns ¢ NOMyYeHNEM CPeHEro o6Lero
o6paszoBaHus. Mpotokon Ne 3 oT 21 uona 2015 r. PerncTpaunoHHbIil HOMep peleH3un 384
ot 23 uiona 2015 r. PrAy «dUPO»).

CogepxxaHue nporpammbl «Pusmnka» HanpasneHO Ha JOCTUMXXKEHME CNeAYHOLLNX LEeneil:

* OCBOEHME 3HaHWIA 0 (hyHAAMeHTa/IbHbIX (DM3NYECKUX 3aKOHAaX U NPUHLUMNAX, Nnexanx

B OCHOBE COBPEMEHHOIN (PU3NYECKOM KapTUHbI MUpa; Hanbosiee BaXKHbIX OTKPbITUAX B
06MacTM (OM3MKKW, OKasaBLUMX OMNpefensitollee BAWSHME Ha pasBUTUE TEXHWUKA 1
TEXHO/IOMMKN; MeToax HayYHOro Mo3HaHWs Npupopabl;

* OBNafieHMe YMEHUsIMU MPOBOAWUTL HabMOAEHUS, MNaHMPOBATb WM BbIMOMHATL 3KCre-
PUMEHTbI, BblABMIaTb FMMOTE3bl U CTPOUTb MOAENN, NMPUMEHATH MOMYYEHHbIE 3HaHUSA
no (u3nkKe ANA 0OBACHEHMS PasHOOOpa3HbIX (M3NMYECKMX SBMNEHWIA W CBOMCTB Be-
LWeCTB; MPaKTUYeCKN MCMNOMb30BaTh (PU3NYECKME 3HAHMUS; OLEHMBaTb [JOCTOBEPHOCTb
eCTECTBEHHO-HAY4YHOI MH(opMaLuK;

* pas3BUTME MO3HaBaTe/IbHbIX MHTEPECOB, WHTENNEKTYaNbHbIX ¥ TBOPYECKUX CMOCOBHO-
CTell B Mpouecce NPUOBGPeTEHNS 3HaHWUIA U YMEHWIA NO (hM3MKe C UCNONb30BaHNEM pas-
NMYHBIX UCTOYHNKOB MH(OPMaLMK 1 COBPEMEHHbLIX UH(OPMALNOHHBIX TEXHONOTUA;

e BOCMMTaHWe YOEXAEHHOCTM B  BO3MOXHOCTW  MO3HAHUS  3aKOHOB  MPUPOAb,
MCMONb30BaHMS AOCTVKEHWUI (U3MNKM Ha 6/1aro pasBUTMS YeN0BEYECKON LMBUAN3ALMNN;
HeoOX0AMMOCTM COTPYAHMYECTBA B MPOLECCE COBMECTHOrO BbINOMHEHNA 3afau,
YBOXWUTENIbHOIO OTHOLUEHWS K MHEHWUKO OMMoHeHTa npu  06Cy>XaeHun npobnem
eCTECTBEHHO-Hay4YHOro COAepXXaHus; TFOTOBHOCTM K MOpPa/IbHO-3TUYECKON OLEHKe
MCMONb30BaHMSA HAYYHbIX [JOCTMDKEHWI, YyBCTBa OTBETCTBEHHOCTU 3a 3alUTy
OKpY>XXatoLLeli cpegpl;

* 1ICNONb30BaHMe NPMOBPETEHHBIX 3HAHWI U YMEHWIA AN pelleHns NpaKTUYeCcKnX 3agaq
NMOBCEHEBHON >KM3HWU, 0b6ecnevyeHMss 6e30MacHOCTN COOCTBEHHOW >KM3HW, pa-
LUMOHA/IbHOTO NPUPOLOMO/b30BaHUA M OXPaHbl OKPYXXatoLled cpedbl U BO3MOXHOCTb
NMPUMEHEHNS 3HAHWIA NPW peLleHnn 3afa4y, BO3HMKAKLWMX B NOCAeAytoLein npogec-
CUOHaNbHOW AeATENbHOCTMW.

B pabouyto nmporpammy BK/IHOYEHO COAEpXKaHWe, HanpaBneHHOe Ha (opMupoBaHuMe' Y

CTYAEHTOB KOMMNETEHLNA, HEOOX0AMMbBIX ANS KayeCTBEHHOro ocsoeHms OMOI Cr1O Ha 6ase
OCHOBHOro 06Llero 06pa3oBaHWA C MONyYeHUeMm CcpefHero o06LWero o06pasoBaHus;



nporpaMmmbl NOAroTOBKY crieumnanncTos cpedHero 3seHa (MMCC3).

Paboyas nporpamma MOXET MCNO/b30BaTbCA MO APYrUM CrneuuanbHOCTAM eCTeCTBEHHO-
Hay4yHOro npogunas B npogeccroHabHOW 06pa3oBaTe/lbHOM OpraHu3auny, peannsytoLlei
06pa3oBarefibHy0 nNporpaMmy cpefHero obuero obpasosaHusa B npegenax ocsoeHus OrMOTI
CINO Ha 6a3e ocHOBHOro 06Lero o6pasoaHus (MMCC3).

OBLUASA XAPAKTEPUCTUKA YUEEHOW ANCLMMIVHBI «®USNKA»

B ocHoBe yuebHOI AucUMMANHBLI «PU3NKa» NEXUT YCTaHOBKA Ha (hOPMUPOBaHuE Yy
06yyaeMbIX CMCTeMbl 6a30BbIX MOHATUMA (PU3VKM W NPeLCTaBfeHUA O COBPEMEHHOW (PuU3m-
YECKOM KapTWUHe Mupa, a TakXe BblpaboTka YMEHWIn MPUMEHATb (PU3NYECKMe 3HaHUS Kak B
npoeccMoHaNbHON AeATeNIbHOCTU, TaK U A1 PeLLeHNSA XXU3HEHHbIX 3aau.

MHorve nonoxeHus, passunBaemMble (PU3MKOIA, paccCMaTPMBalOTCA KaK OCHOBA CO3JaHusA ©
1CMOJIb30BaHUS NH(DOPMALMOHHBIX N KOMMYHUKALNOHHbIX TexHonornin (MKT) — ogHoro u3
Hanboee 3Ha4YMMbIX TEXHO/IOMMYECKNX LOCTUXKEHWUIA COBPEMEHHON LMBUIM3AL M.

Pur3nKa faet KMOY K NMOHUMaHUKO MHOTOUYUCNIEHHBIX ABMIEHWIA U MPOLECCOB OKPYXXato-
Wwero mMvpa (B eCTeCTBEHHO-Hay4HbIX 06/1aCTAX, COLMOMOrMM, 3KOHOMMUKE, A3blKe, nTepa-
Type 1 gp.). B gusnke GopmupytoTcs MHOrMe BUAbI AeATEeNbHOCTU, KOTOPble UMEKT MeTa-
npeaMeTHbIA XapakTep. K HUM B NepByt0 o4yepefb OTHOCATCA: MOAENNPOBaHWE O0OBEKTOB U
MpPoLEeccoB, MNPUMEHEHWE OCHOBHbLIX METOOB MO3HAHWUSA, CUCTEMHO-UH(DOPMALMOHHbI
aHann3, (opmynnpoBaHWe TUMNOTE3, aHaIM3 U CUHTE3, CpaBHEHWe, 0606LeHne, cucTema-
TU3auus, BbISIBNIEHWE MNPUYUHHO-CNEACTBEHHbLIX CBSI3eW, MOWUCK aHasioros, Yynpas/eHue
ob6bekTamun 1 npoueccamun. VIMEHHO 3Ta AMCUUNIMHA NO3BOJISET NO3HAKOMUTL CTYLEHTOB C
Hay4HbIMW MeTOZaMu MO3HaHWA, Hay4uUTb WX OTAUYaTb FMNOTE3y OT TEOpUU, TEOputo OT
3KCNepuMeHTa.

®ur3MKa NMeeT 04eHb 6OMbLIOE 1 BCEBO3PACTatOLEE YMCIO MEXANCLMUNIMHAPHBIX CBA3EN,
npuyemM Ha YPOBHE KakK MOHATUAHOIO arnnapara, Tak W WHCTpymeHTapus. CkasaHHoe
Nno3BOMISET paccMatpuBaTb (PU3NKY KakK MeTagucuMnInHy, KoTopas npefocTaBnseT Mex-
ANCUMNANHAPHBIA A3bIK 415 ONUCAHNA HayYHOW KapTUHbI MUpa.

du3nka ABnseTCca CUCTEMOOOPA3YOLWMM (haKTOPOM A/18 eCTECTBEHHO-HAYUYHbIX Y4YeOHbIX
NnpeaMeTOB, MOCKOJIbKY (PU3NYECKME 3aKOHbl fIeXKaT B OCHOBE COAepXXaHus Xumuu, 6uo-
noruu, reorpagun, acTpoHOMUW W CreunanbHbIX AUCUMNINH  (TEXHUYECKas MeXaHuKa,
3NEKTPOTEXHMKA, 3MEKTPOHMKA W Ap.). YuebHad aucuunavHa «Pusnka» Co34aeT YHU-
Bepca/ibHYy0 6a3y AN M3yyeHWs 06LEenpodiecCoHabHbIX N CheuuanbHbIX AUCLUMNIINH,
3aKnaabliBas PyHAAMEHT A719 NOCNeAyHoLero 06y4eHns CTyeHTOB.

O6nafas Norm4yeckoim CTPOMHOCTBIO M ONMPAsCb Ha 3KCMEePUMeHTa/IbHbIE (haKTbl, y4ebHas
ancumnanmHa «dusnka» QopMmpyeT y CTYAEHTOB MOAIMHHO Hay4YHOe MUPOBO33peHune. du-
3MKa ABNSIETCA OCHOBOM YYeHMs O MaTepuaibHOM MUpe W peLlaeT npo6sieMbl 3TOr0 Mypa.

3yyeHre (un3mKnM B npodeccMoHanbHbIX 00pa3oBaTefibHbIX OpraHusauusax, peanunsyto-
LMX 06pa3oBaTeNbHYH Mporpammy cpeaHero obuiero obpasoBaHWs B Mnpeaenax OCBOEHMS
onon Cro Ha 6a3e 0CHOBHOrO 06LEro o6pa3oBaHMs, UMEET CBOM OCOGEHHOCTW B 3aBU-
CUMOCTW OT Npodnns NpodeccnoHanbHOro 06pa3oBaHUS. ITO BblpaXKaeTCs B COAEPXaHUM
006yyeHMsi, KO/IMYECTBE 4acoB, BbIAENAEMbIX Ha M3y4eHWe OTAe/IbHbIX TemM MNporpaMmbl,
rnybuHe MX OCBOEHWA CTyJeHTamu, 06beMe M XapakTepe MPaKTUYECKUX 3aHATUIA, BUAaxX
BHeayAMTOPHON CaMOCTOATE/IbHON PaboTbl CTYAEHTOB.

Mpwn OCBOEHUN cneunanbHoCTel Crno eCTeCTBEHHO-Hay4HOro npoguns
npogeccuoHanbHOro 0bpasoBaHna PuUsmka ulydaetca Ha 6a3oBom yposHe PIOC cpefHero
o6Lero obpasoBaHus.

CofepxaHve y4ebHOM AWUCLUMNIMHBI, peanyemMoe MNpu MNOAroToBKe 06yvatolmxcs no
CNeymanbHOCTAM eCTeCTBEHHO-HAYYHOro npoguas npodeccroHasbHOro obpasoBaHusi, He
NMEET $BHO BbIPaXEHHOW NPOQUIBHON COCTaBNAKLLEN, TaK KakK CreuuansHOCTH,
OTHOCALLMECH K 3TOMY NPOGUI0 00yYeHNs, He UMEKOT NPEUMYLLECTBEHHOM CBA3M C TEM UK



WHbIM pasgenom ¢usnkn. OfHaKo B 3aBUCMMOCTM OT Moslyydaemoi cneymansHoct CrO B
paMKax ecTeCTBEHHO-Hay4YHOro npoguns npodeccuoHanbHOro 06pa3oBaHMS MOBbILLIEHHOE
BHMMaHWe MOXeT OblTb  YAeNeHO u3yyeHWo pasgena «MonekynspHas — (uU3mka.
TepmoaMHamMuKa», OTAENbHbIX Tem pasgena «3NeKTPoAMHAMUKA» W OCOGEHHO TeMm
3KO/OrMYeCKOro cofep>kaHus, NPUCYTCTBYIOLWMX MOYTU B K&XKAOM pasfene.

TeopeTnyeckune cBefeHns No (PU3MKe JOMOSHAKTCSA AEMOHCTpauMsaMM U nabopaTopHbIMU
pabotamu.

N3yyeHne o06ule0bpa3oBaTeNbHON YY4EOHON AUCUMNAMHBI  «PU3nKa»  3aBepLUaeTcs
noagefeHNeM UTOroB B hopMe AnGhEpPEHLUMPOBAHHOIO 3a4eTa B paMKaxX MPOMEXYTOUYHOM
aTTecTayumn cTyaeHToB B npouecce ocBoeHns OMOIM CIO ¢ nonyyYyeHnem cpeaHero o6Lero
o6pasosaHusa (MMNCC3)1

MECTO YYEBHOW ANCUVMNNHBI B YYEEHOM M/IAHE

YuebHad gucumnamHa «dusmnka» ABnseTcs y4eOHbIM NpeamMeToM Mo Bblbopy M3 061-
3aTeNbHOM NpeaMEeTHON 06nacTu «EcTecTBeHHble Hayku» PEOC cpegHero obulero obpa-
30BaHWsl.

B npodeccrmoHanbHbIX 06pa3oBaTe/lbHbIX OpraHM3auusax, peanusyroumx 06pas3oBa-
TeNbHYK MporpamMmMmy cpefHero obuiero obpasoBaHus B npefenax ocsoeHus OIMOIM CrO Ha
6ase OCHOBHOro o6ulero o6pas3oBaHus, y4debHas aucuunavHa «®Pusmka» Wu3yyaeTcs B
obuleobpasoBaTelbHOM LMKNe yyebHoro nnaHa ONMOIM CINO Ha 6a3e OCHOBHOro 06LLEro
06pa3oBaHNs ¢ NonydeHreM cpegHero obwero obpasosanus (MMNCC3).

PE3Y/IbTATbl OCBOEHWNSA YUEEHOW AVNCLIAMNHbI

OCBOEHME COZiEPXKaHMA Y4YeOHOU AUCLMNAUHBLI «Pu3nKa» 06ecneunBaeT AOCTKEHME
CTYZ[EHTaMU CNeayoLnxX pe3ynbTaTos:

NNYHOCTHbIX:

YyBCTBO FOPAOCTM U YBAXKEHMUSI K UCTOPUN N LOCTVKEHMSAM OTEYECTBEHHON (Pu3mn-
YECKOWN HayKu; (hM3MYeCKM rpamMoTHOe MOoBefeHWe B NPOdecCUOoHasIbHOW feATeNb-
HOCTM 1 BbITY Npu obpaLLeHnn ¢ npubopammn 1 yCTPOMCTBamu;

- TOTOBHOCTb K MPOAO/MKEHW0 06pa30BaHMSi M MOBbILIEHMS KBaMUKauum B n3-
OpaHHOW NpodeccnoHanbHON AeATeNbHOCTN U 06bEKTUBHOE OCO3HaHWE Ponu u-
31YECKMX KOMMETEHLWIA B 3TOM;

YMeHMe WCNO/b30BaTb AOCTUXKEHUS COBPEMEHHOM (PM3NYECKOM HayKm n usmnde-
CKUX TEXHONOMMI ANs MOBbILWEHUA COOCTBEHHOIO MHTENNEKTYa/lbHOro pasBuUTUS B
BbIGPaHHO NPOGECCMOHANIbHON AEATENBHOCTY;

- YMEHMWe CamoCTOATeNbHO A06bIBaTb HOBble ANs Cebs PU3MUYECKNe 3HAHUS, UCMONb-
3ys NS 3TOro AOCTYNHble UCTOUYHUKM MHDOPMALNNA;

- YMEHMe BbICTpamBaTb KOHCTPYKTVBHbIE B3aMOOTHOLLIEHMSI B KOMaHAE MO PELLEHUNIO
o6Lunx 3amavy;

- YMeHMe ynpaBnATb CBOeW Mo3HaBaTe/IbHOW AesTe/IbHOCTbI0, NMPOBOAUTL CaMOOLEH-
Ky YPOBHSI COGCTBEHHOIO UHTENNEKTYa/IbHOTO Pa3BUTUS;

MeTanpeaMe THbIX:

CNOMb30BaHME Pa3/IMYHbIX BUAOB MO3HABATENbHOW [AESTENbHOCTW ANt PELLeHNS
(hm3nuecknx 3agay, NPMMEHEHNe OCHOBHbLIX METOA0B MO3HaHWA (HabnaeHus,
OnucaHns, N3MEepPEeHNs, SKCMNEepUMeHTa) ANA WM3YUYeHMs PasfIMYHbIX CTOPOH OKpYy-
XatoLLen AeCTBUTENIbHOCTY;

- UCMO0Mb30BaHME OCHOBHbIX WHTENNEKTyaNlbHbIX OMepauuidi: MOCTaHOBKMU 3ajauw,
(hopMynunpoBaHnsa TUMOTe3, aHanM3a WM CUHTe3a, CpaBHEeHWsi, 00006LLEeHNs,, cucTe-
mMaTu3aunn, BbISBNEHNUS NPUUNHHO-CNEACTBEHHbLIX CBSI3€i, MOWMCKa aHanoros, ¢op-
MYNMPOBaHNSA BbIBOAOB ANSi U3YUYEHMSI Pas/INUHbIX CTOPOH (DM3NYECKUX OOBLEKTOB,



SIB/IEHWIA N NPOLIECCOB, C KOTOPbIMM BO3HWKAaeT HEO6XOAMMOCTb CTafKMBaThbCA B
npogeccroHanbHON cepe;

YMEHWe reHepupoBaTb MAEN W OMNpedensTb CPeACcTBa, HeobXxoaumble AN UX pea-
nn3ayuu;

YMEHMe WCMO0Mb30BaTb pasfivyHble WUCTOUYHWMKM ANS MNONYYeHUs (DU3NYECKON WH-
(hopmauuu, oLeHMBaTb ee 4OCTOBEPHOCTb;

YMeHMNe aHann3npoBaThb 1 NPeACTaBaATb MHPOPMALMIO B Pa3INYHbIX BUAAX;
yMeHne ny6/MYHO NpeAcTaBnsTb pe3ynbTaTbl COOCTBEHHOrO MCCMEA0BaHWS, BECTU
AUCKyCCUW, AOCTYMHO W FapMOHMYHO COYeTas COAepXKaHue v (PopMbl MpeacTas-
NSeMOI MH(opMaLuu;

- NMPeAMETHbIX:

chOpMNPOBAHHOCTb MPEACTaBNEHUA O POAN U MEeCTe (DM3UKM B COBPEMEHHOM Ha-
YYHON KapTvHEe Mupa; NOHUMaHue PU3NYeCKON CyLHOCTU Habntogaembix BO Bce-
NEeHHOW SBNEHWI, ponn GU3NKK B (HOPMUPOBAHUN KPYyrosopa U (DYHKLMOHA/IbHOM
rPaMOTHOCTU YeNoBeKa A1 PELLEeHNs NPaKTUYeCKNX 3ajad;
B/lafieHNe OCHOBONONArarWmMMn (OU3NYECKUMIU MNOHATUAMU, 3aKOHOMEPHOCTAMMY,
3aKOHaMu W TEOpPUAMWU; YBEPEHHOE MCMOo/b30BaHWe (PU3NYECKOW TepMUHONOTUU U
CUMBOJINKY;
B/lafleHNe OCHOBHbIMU MeTOLaMV Hay4YHOro MO3HaHWA, UCMONb3YEeMbIMU B (IU3UKE:
HabnloaeHnem, onmcaHuem, U3MepeHnemM, SKCNepUMeHTOM;
yMeHUs o06pabatbiBaTb pe3y/bTaTbl W3MepeHWid, 06Hapy>XuBaTb 3aBUCUMOCTb
MeXZay (U3NYECKUMU BenYMHaMK, 0ObACHATL MOJMyYeHHble pe3ynbTaTbl U Aenatb
BbIBOAbI;

- C(hopMMPOBAHHOCTb YMEHMSA pellaTtb us3nyeckme 3agayu,

- ChOpMUPOBAHHOCTb YMEHUS MNPUMEHSATb MOJYYEHHblE 3HAHWUA [/ O0ObACHEHUS
YCNOBWIA NPOTEKaHWUA PU3NYECKUX ABMEHWUI B MPUPOAe, NPodeccuoHanbHoOM chepe
Y 0N NPUHATUA NPaKTUYECKUX PeLLUEHWIA B NOBCEAHEBHOMN XMW3HU;

- C(hOPMMPOBAHHOCTb COOGCTBEHHOW MO3ULMKN MO OTHOLUEHUIO K (PU3NYECKON MH OP-
mauuu, nosy4yaemMon n3 pasHbIX UCTOYHUKOB.

COJEPXAHWE YYEEHOW AVNCLUMN/IVIHBI BeepeHve

dun3nka — PyHAameHTaIbHas Hayka 0 Npupose.

EcTecTBeHHO-Hay4YHbI MeTOA MO3HaHWUSA, ero BO3MOXXHOCTW U rpaHuLbl NPUMEHUMOCTM.
JKCMNepUMEHT M Teopus B MpoLiecce MO3HaHMA npupogbl. MopenvpoBaHue (U3nMyecKux
SBNEHUI W npoueccoB. Ponb 3KCnepuMMeHTa M TEOpUU B MPOLECCe MO3HAHWA MNPUPOAbI.
®u3nyeckasd BenUUMHa. [OrPEIHOCTU U3MEPEHWUA (PU3NYECKUX BeNUYMH. DUsnyeckune
3aKOHbI. "paHunubl NPUMEHUMOCTU (DMU3NYECKMX 3aKOHOB. OHATME O (IM3NYECKOW KapTuHe
mupa. 3HaveHne Gu3nkKn npu ocBoeHnn npodeccuin CroO u cneymansHocter CMO.

1. MexaHuka

KnHemaTuka. MexaHunyeckoe fsukeHue. lNMepemelyeHue. MNyTb. CKopocTb. PaBHOMepHoe
NPSAMONNHEHOE [ABVKEHWE. YCKOpeHue. PaBHOMNEpeMeHHOe MNPSMOSIMHENHOE [ABWKEHME.
Csob6ogHoe nafieHvie. [BvXeHve Tena, GPOLLEHHOro noj yrnoM K ropusoHTy. PaBHOMepHoe
[IBU>KEHWE MO OKPYXHOCTW.

3aKoHbl MexaHMKM HbloToHa. lMepBblil 3akoH HbloTOHa. Cuna. Macca. imnynbec. BTopoi
3aKOH HbtoTOHa. OCHOBHOM 3aKOH K/1aCCUMYEeCKOW AMHAMUKW. TpeTuid 3aKoH HbloToHa. 3akoH
BCEMUPHOro TAroTeHus. pasuTaymoHHOe none. Cuna TsxkecTn. Bec. Cnocobbl M3MepeHus
macchl Ten. Cunbl B MEXaHUKE.

3aKOHbl COXpaHeHMA B MexaHUKe. 3aKOH COXPaHEeHUA MMNynbca. PeakTUBHOE ABUXEHME.
PaboTa cunbl. PaboTa MoTeHUManbHbIX chi. MOLWHOCTb. DHeprus. KMHeTMUecKassHeprus.
MoTeHuManbHas aHeprns. 3akKoH COXpPaHeHUs MexaHU4YecKon aHeprumn. NMpumeHeHne 3aKOHOB



COXpaHeHus.
JemoHcTpauum

3aBMCMMOCTb TPaeKTOpPUN OT BbI6OPa CUCTEMbI OTCYETA.

Buabl MeXaHNYECKOr0 ABUXKEHWS.

3aBNCMMOCTb YCKOPEHMS Tena OT ero Macchl ¥ CU/bl, AeACTBYIOLLEN Ha Teno.

CnoxeHwne cun.

PaBeHCTBO M NPOTMBOMOJIOXHOCTb HanpaB/ieHUst CUN LeNCTBUS U NPOTUBOAENCTBUS.

3aBMCUMOCTb CWAbI YMPYToCTW OT AedhopMauun.

Cunbl TpeHus.

HeBecoMoCTb.

PeakTVBHOe ABUXXEHME.

Mepexop NOTEHLMANbHON 3HEPrK B KWHETUYECKYHO U 06paTHoO.
NabopaTopHble paboTbl

WccnenoBaHve ABUMKEHUA Tena nog, AeACTBUEM NMOCTOAHHON CUSbI.

M3yyeHmne 3aKOHa COXpaHeHWs UMMynbea.

CoxpaHeHne MexXaHWYecKON 3Hepruv nNpu ABUMXKEHWUMN Tena Mo AeACTBUEM CU TSHXKECTU U
ynpyroctu.

CpaBHeHMe paboTbl CU/IbI C U3MEHEHNEM KUHETUYECKOIN 3Hepruu Tena.

M3yyeHne 3aKOHOB COXpaHeHWs Ha NprMepe yaapa LWapoB U 6anincTnYeckoro MasTH1Ka.

3yyeHne 0cO6eHHOCTEN cusibl TPeHUS (CKOMbXeHWS).

2. OCHOBbI MONEKYNAPHON (U3NKM 1N TEPMOAMHAMUKM

OCHOBbI MONEKYNAPHO-KMHETUYECKON Teopun. peanbHbld ra3. OCHOBHblE MONOXeHWs
MOEKYNSPHO-KUHETUYECKOA Teopun. Pasmepbl 1 Macca MONeKysn M aToMoB. BpoyHOBCKOe
aBxeHne. Ounddgysunsa. Cunbl U 3HEPTUS MEXMONEKYNSPHOro B3aumopencTems. CTpoeHue
razoo6pasHbIX, XUAKUX U TBepAbIX Ten. CKOpOCTW ABUMXKEHWA MONEKYN U UX U3MEpPEHMUe.
WpeanbHblin ra3. JasneHve raza. OCHOBHOE ypaBHEHME MOMEKYNSAPHO-KUHETUYECKON Teopum
rasos. Temneparypa v ee usmepeHue. as3oBble 3aKOHbl. ABCO/IOTHLIA Hy/b TEMNEepPaTypsbl.
TepMmognMHammnyeckas LIKana TemnepaTypbl. YpaBHeHWe COCTOAHWUA WAeaIbHOTO rasa.
MonsipHas razoBas NOCTOAHHASA.

OcHOBbl TepMoAMHaMUKN. OCHOBHble MOHATUA W OnNpeAeneHns. BHYTPeHHSs 3Heprus
cUCTeMbl. BHYTPEHHAS 3Heprus muaeanbHoro rasa. Pabota v TennoTta Kak (hopMbl nepegayn
aHeprun. TennoemMKocTb. Y [enbHas Tenn0eMKOCTb. Y paBHeEHUe TennoBoro 6anaHca. Mepsoe
Hayano TepMofMHamMUKK. AfmabaTHbld npouecc. MpuHUMN AeACTBUSA TEMNOBON MaLLMWHBI.
KrMA tennosoro asurarens. BTopoe Hayaso TepMogMHamuKu. TepmoAnHaMuU4yecKas LiKana
Temnepatyp. Xono4uAbHbIe MawnHbl. Tennosble gauratenn. OxpaHa NpMpoabl.

CsoiicTBa napoB. McnapeHne n KoHAeHcaums. HacbIWeHHbI nap v ero csoicrea. Ab-
COMOTHAA M OTHOCWUTENbHAsA BMIAXHOCTb BO3fdyXa. Touka pocbl. KuneHwe. 3aBUCUMOCTb
TemnepaTypbl KAMEHUA OT faBneHuns. MeperpeTbid Nap U ero UCNosb3oBaHue B TEXHUKE.

CBoiicTBa XMNAKOCTEN. XapaKTepuCcTUKa XMUAKOro COCTOSHUS BellecTBa. MOBEPXHOCTHbIN
CMOW XKUAKOCTW. 3Heprus MnoBepPXHOCTHOrO Cnosi. FABNEHWA Ha rpaHuue >KUAKOCTU ¢
TBEpPAbIM TesloM. KanunnsipHble SBAeHUS.

CsoiicTBa TBepAblX Ten. XapakTepucTuka TBEpAOro COCTOSHMA BelecTsa. Ynpyrue
CBOWMCTBa TBepAblX Ten. 3akoH [yka. MexaHuuyeckume CBOMCTBA TBepAbIX Ten. TennioBoe
pacluMpeHne TBEPAbIX TeN U XMUAKOCTeR. MNnaBneHne n KpucTanansaums.

JemoHcTpauumn

[BVXeHVe 6POYHOBCKMNX YacTul.

Onpdysuns.

3meHeHWe faBneHuns rasa ¢ U3MeHeHWeM TemnepaTypbl NpY NOCTOAHHOM 00beMe.
30TepMrnyecKunin n n3obapHbIin NPoLECChI.



i3mMeHeHWe BHYTPEHHE 3HEPrumn Tesl Npu coBepLleHnn paboThl.

Mogenu TennoBbIX gBUraTenei.

KuneHwne BoAbl NpU MNOHMXEHHOM [aBNEHUMN.

[cuxpomeTp M rUrpomeTp.

$1BNIeHNS MOBEPXHOCTHOIO HaTAXEHUA U CMayuBaHus.

KpucTannbl, amopgHble BELLECTBA, XUAKOKPUCTAI/IMYeCKMe Tena.
NabopaTopHble paboThl

N3mepeHne BNaKHOCTW BO3[yXa.

3mepeHVie MOBEPXHOCTHOTO HATSXKEHUS XXUAKOCTH.

Hab6noagHne npouecca KpUcTannmnsaummn MsyueHne 1edopmaLin pacTsKeHus.
3yuyeHne TennoBoro paclumMpeHuns TBepAbIX Ter.

M3yuyeHne 0coGeHHOCTel TENMOBOTO PacLUMPeHUst BOAbI.

3. OneKTpoguHaMuKa

AneKkTpuyeckoe none. ONEKTpUYecKme 3apafbl. 3aKOH COXpaHeHWs 3apafja.  3akoH
KynoHa. Qnektpuyeckoe nosie. HanpsXeHHOCTb 3MeKTpuyeckoro nond. lMpuHumn cynep-
nosuuum noner. PaboTa cun 3anekTpoctatuyeckoro nosnd. lMoTeHuman. PasHOCTb MOTeH-
UnanoB. OKBUMOTEHLMANbHbIE NOBEPXHOCTU. CBA3b MEXAY Hamnps>KeHHOCTHH U PasHOCTLIO
NMOTEHLMNAMIOB 3/IEKTPMUYECKOro nona. [AnanekTpukn B 3neKTpuyeckom none. onapusayms
LN3NEKTPUKOB. TpoBOAHUKNM B 3anekTpuyeckoM none. KoHgeHcaTopbl. CoefuHEHWe KOH-
[leHcaTopoB B 6aTapetd. JHeprus 3apsyKeHHOro KOHAeHcatopa. JHeprus 3MeKTPUYecKoro
nosns.

3aKOHbI MOCTOSHHOIO TOKAa. Y CNOBUSA, HEOOX0AMMbIEe A1 BO3HUKHOBEHWA U NOALEPXKaHNA
afeKTpuyeckoro toka. Cuna Toka M MAOTHOCTb TOKa. 3akoH OMma Ana ydactka uenu 6e3
3AC. 3aBMCUMOCTb 3/1IEKTPUYECKOro COMPOTWUB/EHUSA OT MaTepuana, AAWHbI U Naolagm
MOnepevyHoro CeyYeHWss NPOBOAHMKA. 3aBUCUMOCTb  3/IEKTPUYECKOro  COMPOTUB/IEHNSA
NMPOBOLHMKOB OT TeMMepaTypbl. INEKTPOABMXKYLLAA CMUNa UCTOUYHMKA TOoKa. 3akoH Oma and
nonHon uenun. CoefuHeHWe NPOBOAHUKOB. CoeAMHEHUE WCTOYHUKOB 3M1EKTPUYECKOWA
3Heprun B Gatapeto. 3akoH [pkoyns—IJleHua. PaboTa U MOLLHOCTb 3/IEKTPMYECKOro TOKa.
TennoBoe [elCTBME TOKA.

JNEKTPUYECKMIA TOK B MONynpoBofHUKax. Co6CTBeHHas NPOBOAMMOCTb MOJYNPOBOA-
HMKOB. 0/lyNPOBOAHNKOBbIE MPUGOPBI.

MarHuTHoe nosie. BekTop MHAYKUMM MarHUTHOro nons. [encTsmMe MarHUTHOrO MNons Ha
NPSMO/IMHEHBIA NPOBOAHMK C TOKOM. 3akoH Amnepa. B3anmopeiicTere TOKOB. MarH1THbIA
noTok. PaboTa NO nepemelieHUI0 MPOBOAHUKA C TOKOM B MarHUTHOM mnosne. [elcTBue
MarHUTHOIO MO/ Ha ABWXYLWMIACS 3apsg. Cuna JlopeHuya. OnpegeneHne yaensHOro 3apsja.
YCcKopuTenu 3apsdxXeHHbIX YacTul,.

ANeKTPOMarHUTHas UHAYKUMA. DNEeKTPOMarHUTHas UHAYKLMA. BUXpeBoe 3neKTpuyeckoe
none. CaMOVHAYKUNA. DHEPrns MarHUTHOro Nons.

JemoHcTpauum

B3anmogeincTene 3aps>KeHHbIX Ten.

[MpOBOAHUKM B 3NEKTPUYECKOM MONe.

[N3neKTpuKn B 31eKTPUYECKOM MOJe.

KoHgeHcaTopbl.

TennoBoe [elCTBME 3NEKTPUYECKOTO TOKa.

CobcTBeHHaA 1 NpMMecHas NPOBOAMMOCTb MOJYMPOBOAHUKOB.
MonynpoBOLHUKOBbLIV 4UOA,

TpaHsucTop.

OnbIT 3pcTesa.

B3aumogeincTere NnpoBOAHNKOB C TOKaMW.



OTKNOHEHME 3/1EKTPOHHOI0 NyYKa MarHUTHLIM MOJIEM.

AnekTpoaBurartessb.

ANeKTpon3mMepuTesibHble NPUOOPLI.

ANeKTPOMarHUTHas MHAYKUUA.

OnbITbl Papajes.

3aBucumoctb 34C camOMHAYKLMN OT CKOPOCTU U3MEHEeHUs CU/bl TOKA Y UHAYKTUBHOCTU
NMPOBOAHMKA.

PaboTa anekTporeHeparopa.

TpaHcdopmarop.
NabopaTopHble paboTbl

WN3yyeHne 3akoHa Oma Ans yyacTka Lenu, nocnefoBartesibHOro v napansiesibHoro coepu-
HEHUS NPOBOAHNKOB.

3yueHne 3akoHa OMa An1s NOMHOM Lenu.

3yueHne SABNEHNSA 3MEKTPOMArHUTHON MHAYKLUMN.

OnpepaeneHve Ko3uLMeHTa NONE3HOro AeNCTBUA 3NEKTPMUYUECKOr0 YailHMKa.

OnpepgeneHve TemnepaTypbl HATW Namnbl HaKaMBaHWS.

OnpepeneHve 34C 1 BHYTPEHHEro CONPOTMBAEHNS UCTOYHUKA HaMPSHKEHWS.

4. Kone6aHus v BOMHbI

MexaHunyeckne KonebaHusa. KonebatenbHoe [ABWKeHWe. [apMOHMYecKue KonebaHums.
CB060AHbIE MexaHuyecKue KonebaHus. JIHeiHble MexaHUYecKne KonebaTenbHble CUCTEMbI.
MpeBpalleHne 3Heprum npu  KonebatenbHoM  ABMXeHMW. CBOGOAHbIE  3aTyxaroLiue
MexaHuyeckume KonebaHus. BbIHYXAeHHble MexaHU4ecKre KonebaHus,

Ynpyrue BoJiHbIL. lonepeyHbie M MNPOAO/bHbLIE BOMHBLI. XapaKTepUCTUKU BOMHbI. Y paB-
HeHWe NOoCKOW 6erywiein BoMHbl. WHTepdepeHUMs BOMH. TOHATME O AUQpaKuMn BOSH.
3BYKOBbIE BO/IHbI. Y IbTPa3BYK U €ro npuMeHeHue.

AneKTpoMarHnTHble KonebaHusi. CBOOOAHbIE 3NEKTPOMarHUTHble KonebaHms. [lpe-
BpallleHne 3Hepruyv B KofebaTeNbHOM KOHType. 3aTyxalowue 3/1eKTPOMarHUTHbIe KO-
nebaHus. [eHepaTtop He3aTyxalLWWX 3NeKTPOMArHUTHbIX KofebaHuinl. BbIHYXAeHHbIe
anekTpuyeckme KonebaHus. MNMepeMeHHbIN TOK. [TeHepaTop MepemMeHHOro Toka. EMKOCTHOe u
WHAOYKTMBHOE COMPOTMB/IEHUS MEePeMEHHOro Toka. 3akoH Oma [Ans 3MeKTPUYECcKor Lenwu
nepemMeHHOro TokKa. PaboTa M MOWHOCTb MNEpeMeHHOro TokKa. [eHepaTopbl TOKa.
TpaHcthopmaTopbl. TOKM BbICOKOW 4acToTbl. [lonyyeHue, nepegaya W pacnpepeneHue
3N1EKTPOIHEPTUN.

ONeKTPOMarHUTHbIE BOJMHbI.  JNEKTPOMArHNUTHOE MOMe Kak OcCOo6bli BUL MaTepuu.
DNeKTPOMarHUTHbIE BOMHbLI. BubpaTtop Mepua. OTKPbITbIA KonebaTeNbHbIA KOHTYP. W30-
6peteHune pagmo A.C. lMonosbiM. MoHATHE 0 pagnocBasn. MNpUMeHeHWe 31EKTPOMArHUTHbIX
BOJIH.

JemMoHcTpaumnn

CB06OAHbIE U BbIHY)XXAEHHbIE MeXaHUYeCcKue KonebaHus.
Pe3oHaHc.
Ob6paszoBaHune 1 pacrnpocTpaHeHue Ynpyrux BOJH.
YacToTa KonebaHUin 1 BbICOTA TOHA 3BYKa.
CB060/HbIE 3/1EKTPOMArHUTHbIE KONebaHNs.
Ocuwnnnorpamma nepemMeHHOro Toka.
KoHpeHcaTop B Lieny NepeMeHHOro Toka.
KaTylwka NHAYKTUBHOCTW B LIEMW NEePEMEHHOr0 TOKa.
Pe3oHaHC B NOCNef0BaTe/IbHON Lieny NepeMeHHOro ToKa.
3nyyeHne 1 npuem 31eKTPOMArHUTHbIX BOJIH.
Pagmnocssasb.

JNabopaTopHble paboTbl



MN3yyeHune 3aBUCUMOCTM Nepuoaa KonebaHuii HUTAHOTO (UK MPY>XXMHHOTO) MasiTHMKa OT
ANMHBI HUTU (MNX Macchl Tpy3a).
NHOYKTMBHbIE 1 EMKOCTHOE COMPOTMB/IEHNS B LM NEPEMEHHOrO TOKa.

5. Ontuka

Mpupoga ceeta. CKOPOCTb pacrnpocTpaHeHUsA cBeTa. 3aKOHbl OTPaXXeHUs N npeioMeHns
cBeTa. [NonHoe oTpaxeHue. JIMH3bI. TNa3 Kak onTuyeckas cuctema. OnTuyeckune npnbopsbl.

BonHoBble cBoWcTBa cBeTa. VIHTepdepeHUMs cBeTa. KOrepeHTHOCTb CBETOBbIX /yuel.
NHTepdepeHUMs B TOHKUX MNneHKax. [lonocbl paBHOW TOAWMHbLIL. Konbua HbtoToHa. Uc-
Nno/ib30BaHNe MHTEPePEHLUNN B HayKe N TexHMKe. Aundpakumnsa ceeta. Aupakumns Ha wenm
B napansienbHbIX nyyax. AudpakymoHHaa peluetka. MoHAaTHe o ronorpagpuu. MNonsapusauus
nonepeyHbIX BOMH. [londpmsaums ceeta. [lBOMHOe nydenpenomseHune. [lonspounasbl.
Oucnepcua ceeta. Buabl cnektpoB. CnekTpbl MUcnyckaHuA. CnNekTpbl MOrI0OWeHUS.
YnbTpaduonetosoe M MHMpaKpacHoe u3ny4veHus. PeHTreHoBckue nyun. VX npupoga wu
CBOMCTBA.
JemoHcTpauyum

3aKOHbI OTPaXXeHUst U NPEIOMIEHUs CBETa.
[MonHOe BHYTPEHHEE OTPAXKEHME.
OnTuyeckne npmoéopsbI.
NHTepdepeHuns caeTa.
Ondpakumsa ceerta.
MNMonsapusaumna ceeTa.
[MonyyeHue cnekTpa ¢ NOMOLLbIO MPU3MbI.
MMonyyeHne cnekTpa ¢ NOMOLbK ANDPAKLUMOHHOW PELLETKN.
CnekTpockor.
NabopaTopHble paboThl

3yueHne n3obpaxeHns npeaMeToB B TOHKOWN NINH3E.
3yueHmne nHTephepeHUMN 1 andpakLmMm cBeTa.
"pagyvpoBKa crekTpockona 1 onpegeneHne AanHbl BOMHbI CNEKTPaIbHbIX IMHUIA.

6. 3nemeHTbl KBAaHTOBOW (IM3MKM

KBaHTOBass onTumka. KBaHTOBas runote3a [MnaHka. POTOHbI. BHewWwHWA (HOTOINEKTPU-
4ecKui agdekT. BHYyTpeHHUI poTo3(deKT. Trnbl (HOTO3NEMEHTOB.

du3nka atoma. Pa3BuTne B3rnafoB Ha CTPOEHME BellecTBa. 3aKOHOMEPHOCTU B aTOMHbIX
CrnekTpax Bogopofa. fnepHasa mogens atoma. Onbitel 3.Peseptoppa. Mogens aroma
BogopoAa no H.bopy. KBaHTOBbIE reHepaTopbl.

dun3nKa aTOMHOro agpa. EctecTBeHHas pafMOaKTMBHOCTb. 3aKOH PaAMOAaKTMBHOIO pac-
naga. Cnocobbl HabnoOAeHNA U perncTpaumm 3apsHkeHHbIX 4vacTul. OhdekT Basunosa —
UepeHkoBa. CTpoeHWe aTOMHOro sagpa. [edekT mMaccbl, 3Heprus CBA3NM M YCTONYMBOCTb
aTOMHbIX fgep. AgepHble peakuuun. VICKYCCTBeHHas paAvoakTUBHOCTb. [lefieHue TaXenblixX
qpep. LlenHas afepHas peakuus. YnpaBnsemas UenHas peakuus. HAgepHblid peaktop. [Mo-
NyyeHVe pagmoakTMBHBLIX W30TOMOB W MX MPUMeHeHMWe. Buonorumyeckoe [fencreve pagmo-
aKTUBHBIX U3/TyYEHWUIA. DNieMeHTapHble YacTULbI.
JemoHcTpauumn

PoTO3(PEKT.
NnHeyaTble cNeKTPbl Pas/IMYHbIX BELLECTB.



XaHc KpuctunaHn 3pcTes — OCHOBOMO/OXHUK 3/1eKTPOMarHeTusma.
YepHble gbIpbl.

LLIkana 3f1eKTpoOMarHUTHbIX BOJH.

3konornyeckne nNpob6emMbl U BO3MOXKHbIE NMYTU UX PELLEHNUS.
ONeKTPOHHasA NPOBOAMMOCTb MeTas0B. CBEPXNPOBOAUMOCTb.
AMunnin XprcTnaHosuy J1eHL, — PYCCKUIN (PU3LK.



TEMATWNYECKOE INMJ1IAHNPOBAHWE

ECTECTBEHHOHAYUHbIN NMPO®W/Ib MPOPECCUOHA/IbBHOIO OBPA30BAHMNS

Mon peanu3aunn cogepxaHusi 06LLe06pa3oBaTe/lbHON YYeOHON ANCUMNINHBI «PU3NKa» B
npegenax ocsoeHnss OINOIM CIO Ha 6a3e OCHOBHOrO 00LLEro o6pa3oBaHWs C MONYUYEHUEM
cpeaHero obuiero o6pasosaHus (MMCC3) makcumanbHas yyebHas Harpyska 06y4aroLnxcs
COCTaB/IAET:

* no cneunanbHocTam CIO ecTecTBEHHOHay4YHOro noobwuns — 145 4yacoB, M3 HUX
ayamTopHasa (06s3aTenbHas) Harpyska 06yuvatroLMXcs, BKIKOYas nabopaTopHble pabo-
Tbl, — 97 4acoB; BHeayAMTOpPHas CaMOCTOsATEebHast paboTa CTyAeHTOB — 48 4acos.

MpuUMepPHbI TeMaTUYECKMIA MNaH

Bupg yye6Hol paboThbl Konnyectso yacos
AyauTtopHble 3aHATUA. CogepxaHue obydeHns  CneymansHoctu CINO
BBeneHune 2

1 MexaHuka 18

2. MonekynspHasa gu3nka. TepmogmHammka 16

3. dneKTpogMHaMmKa 24

4. KonebaHns n BOJHbI 14

5. OnTtuka 8

6. DNeMeHTbl KBAHTOBON (PU3MKMK 10

7. IBonOuUNS BeceneHHo 5

WToro 97
BHeayanTopHasa camocTosATe/ibHas paboTa

MoAroToBKa YCTHbIX BbICTYNAEHUIA NO 48

3aflaHHbIM Temam, acce, [I0KNafoB, petepartos,
VHAMBUAYANbHOTO MPOEKTa C UCMO/b30BaHNEM
MH(OPMALIMOHHBIX TEXHOMIOTUIA 1 ap.

MpoMmedXX yTouHas aT TecT auus B popme Anc h epeHULNPOBAHHOTIO 3a4eT a

Bcero 145



TemaTunyeckuii nnaH

HanmveHoBaHve pa3fena, Tembl Makcuma Konnuectso Camocroar
NbHas ayIMTOPCKKMX YacoB e/bHas
yye6Has . y{e6Hast
Harpyska JIEKUMWM - TDaKTUY  parpyeka
CTyfeHTa ECKIX crypenTa
145 81 16 48
BBepeHune 2 2
(
Pasgen 1 26 16 2 8
MexaHuKa
11 MexaHnyeckoe [BWkeHve. [lepemMeLleHue. 2 2

Mytb. CKopoCTb. PaBHOMEpHOE MPAMO/IMHENHOE
[BKeHne. CroXKeHne CKOPOCTEN.

12 YCKopeHue. PaBHoNepemMeHHoe 4 2 2
NpsMO/MHenHoe  aBWkeHre.  CKOpoCTb U

MepeMeLLeHe npyv  HepaBHOMEPHOM  [IBVDKEHUMN.

CBo60aHOe nageHve.

1.3 /dwkeHne Tena, OPOLLEHHOrO MOA YroM K 2 2

TOPU30HTY. PaBHOMepHOe ~ [BWKeHMe o

OKPY>KHOCTW. LleHTpocTpemmTeNbHOE YCKOpEHVE. <
1.4.®.nabopatopHast paboTa «l3yueHre ABVKEHNS 2 2

TENa 6p0LLleHHOFO rOPU3OHTA/TEHO».

15 TlepBbid 3akoH HbtoToHa. Cuna  Macca. 4 2 2
Cnocobbl M3MepeHUs Maccbl Ten. BTopoid 3akoH

HblOTOHa.

16. TpeTuin 3akOH HbHOTOHA. 3aKOH BCEMMPHOTO 2 2

TAFOTEHWS.

1.7.l'pasuTaumoHHoe rnone. Cunia TaxXecTw. Bec. 4 2 2

HesecomocTb. [Meperpyska. [lepeas KocMmum4eckas
CKopocCTb. Cusibl B MEXaHVKe.

18. VImnynsc Tena. 3akoH COXPaHeHUa MMMy/bCa. 4 2 2
PeakTviBHOe [BWWKeHMe. MexaHndeckas paboTa.
MOLLHOCTb. SHeprus.

19, KuHeTnueckad 3Heprud. [oTeHUyabHas 2 2
SHeprvs.  3aKOH  COXPaHeHWsi  MeXaHW4ecKoi

3Heprun. PaboTa CU/bl THXKECTU U CWbI YTPYrOCTU.

[MprMeHeHVe 3aKOHOB COXpPaHEHMA.



12

13

14

15

16

17

18

19

20

21

22

23

24

Pasgen 2

OCHOBbI MONEKYSAPHON DU3UKU U
TEPMOAMHAMUKN.

2.1.NpeanbHblin ras. OCHOBHbIE NMOJIOXKEeHNA
MONEKYNAPHO-KMHETUYECKO TEOPUM N UX OMbITHOE
obocHoBaHuMe. Pa3Mepbl M Macca MOJieKyn u

aToOMOB.

2.2.CTpoeHMe raszoobpasHbliX, XUAKUX U TBEPAbIX
Ten. CKoOpoCTM  [ABWXEHMA  MOJIeKyn U ux
n3mepeHue. NaeanbHblil ras. [laBneHue rasa.

2.3.0cHoOBHOE ypaBHeHue MOJIEKYNAPHO-

KWHEeTUYeCKOW Teopuu rasoB. TemnepaTypa U ee

n3MepeHue. TepMofnMHamuueckas W Kana
Temnepartyp.
2.4.la30Bble  33aKOHbl. YpaBHeHWe COCTOSAHUA

naeanbHOro rasa. Msonpoueccol.

2.5. BHyTpeHHAAa 3Heprua wupeanbHoOro rasa w
cnocobbl ee W3MEHEHWA. YpaBHeHWe TennoBoro

6anaHca.

2.6. llepsBoe M BTOpPOE Hayano TepMOLUHAMWKWN.
ApnabaTHblid npotecc. MpuvHuun  peicTeuma
TennoBoil MawwuHbl. KM TennoBoro pfBuratens.

OxpaHa nNpupoabl.

2.7.®. nabopatopHas paboTa «3mepeHune
BMIAXXHOCTU BO3fAYyXa».
2.8.0. nabopatopHas pa6oTa «M3mepeHune

MOBEPXHOCTHOIO HATSXKEHUA XULKOCTU».
Paspgen 3
NeKTpognHaAMMNKa

3.1 .3nekTpnyeckme 3apag. 3akKoOH CcOXpaHeHwus

3apaga. 3akoH KynoHa.

3.2.  3OnekTpuyeckoe none. Hanps>XeHHOCTb,
pasHocTb noTeHLNanos, paboTa cun

INNEKTPNYHECKOTOo nonsd.

3.3413NeKTPUKN U NPOBOAHUKN B 3N1EKTPUYECKOM
none. KoHAeHcaTopbl. JOHeprus  3aps>KeHHbIX
KOHJeHCaTopoB.
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32
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3.4.9nekTpuyeckuin Tok. Cuaa Toka M NAOTHOCTb
TOKa. 3aKoH Oma ans yyacTKa uenu.
ConpoTuBfieHne NPOBOAHMKA W 3aBUCUMOCTb €ro
OT TEMMepaTypbl.

3.5.9nekTpoagBuxyuwaa cuna. 3akoH Oma Ana
nonHoin uenw. CoefuHeHWe MNPOBOAHWKOB. 3aKOH
Oxoyna-JleHua. Pab6oTa " MOLHOCTb

INNEKTPNYHECKOTIO TOKa.

3.6.®. nabopatopHas pabota «W3mepeHue cunbl
TOKa W HanpsXeHuWsa npwu nocnefoBaTtesbHOM
napannenbHoOM COefMHEHWUN NPOBOAHUKOB »

3.7.®. nabopaTtopHas pabota «OnpegeneHne 34C
M BHYTPEHHEro CONPOTUBAEHNA NCTOUHMKA TOKa».

3.8.9neKTpMYeCcKOn TOK B MONYNPOBOAHMUKAX.
CobcTBEHHaa UM npumecHasa npoBOAMMOCTb
nonynpoBOLHUNKOB. MonynpoBOAHNKOBbIE

npuéopsl.

3.9.MMHAYKLUNA MarHUTHOro nond. B3aumogeicTeume
TOKOB. Cuna Amnepa. Cuna JlopeHua.
OnpepeneHune yaenbHoro 3apsga.

310.2neKTpoMarHnTHas MHOYKUNA. Mpasuno
NeHua. MarHuTHbIN NoTOK. 3aKoH

3/16KTPOMArHUTHOW UHAYKLMN.

3.11.CamonHaykumna. WHALYKTUBHOCTL. JOHeprus
MarHuTHOrO nons. MHgyunposaHHOe

INNEKTPNYUECKOE none.

3.12.®. nabopaTopHasa paboTa «M3yyeHue ABneHus

SHEKTpOMaFHMTHOIZ NWHOYKUNN»
Pasgen 4
Kone6aHusi 1 BO/HbI.

4.1 .MexaHn4yeckne KonebaHus: KonebatenbHoe

ABUXEHNE. CBo6oaHble n BbIHYX/EeHHbIE
MexaHu4yeckune Kone6aHus. FapMoHuYeckue
Kone6aHus. MpeBpaljeHne 3SHepPrum npu

KonebaTeNnbHOM [BUXEHUN.

4.2.9. nabopatopHasn pa6oTa «M3yueHune
3aBMCMMOCTM  nepuoja Koneb6aHWd  HUTAHOTO

MaAaTHUKaA OT AZTUHBI HUTU»

4.3.¥Ynpyrne BoJSiHbl: [lonepeyHble U NPOAOJbHbIE
BONIHbI. XapaKTepucTUKN BONHbI. WHTepdepeHuymna



38

39

40

41

42

43

44

45

46

47

48

49

U andpakums BoaH. 3BYKOBbIE BOMIHbI. Y IbTPa3ByK
M ero npuMeHeHwue.

4.4.CB060OAHbIE U BbIHYXJEHHble 3/IeKTpuyecKue
KonebaHus. MpeBpalweHune aHeprum B
KonebaTtenbHOM KOHTYpe. 3aTyxawouue
3NIeKTPOMarHnTHble KonebaHus.

4.5.MepeMeHHbIli TOK. [eHepaTop MNEPeEMEHHOrO
TOKa. EMKOCTHOe M WHAYKTUBHOE COMPOTUBNEHUA
nepemMeHHOro Toka.

4.6.3aK0H Oma pgnd 31eKTPUYeCKo uenu
nepemMeHHOro  TOKa. Pabota MOLHOCTb
nepeMeHHoro Toka. TpaHchopmatop. [Mepepava
3NeKTPUYECKOW 3HEPTUN.

4.7.2NeKTPOMAarHMTHOE none. DNEKTPOMArHUTHbIE
BOMHbI. Bwubpatop [epua. WN306peTeHue paguo
A.C.lMNonosa. NoHATME pagnocBasun.

Pasgen 5
OonTnka

5.1.Mpupopga ceeta: CKOpoOCTb pacnpocTpaHeHus
cBeTa. 3aKOHbl OTpaXeHUsa WU NpenomieHuUs cBeTa.
MonHoe oTpaxeHue. JIMH3bI. [na3, Kak onTuyeckas

cuctema. OnTuyeckne npubopsl.

5.2.0. nabopatopHasn pa6oTa «M3yueHune
n306paxeHnsa NpeAMeTOB TOHKOW NNH3bI».

5.3.BonHoOBbIE cBOCTBA  CBeTa: Oucnepcuna,
andpakyuna, UHTepepeHUna cBeTa.
Mcnonb3oBaHne WHTepepeHUMU B  Hayke U

TEXHUKE.

5.4.Monapwunsaunsa cBerTa. Monapunsayna
nonepeyHbix BOAH. CrMekTpbl WUCMYCKaHUA K
CMeKTpbl norfoweHuns. YnbTpaduoneTossble,
MHMPaKpacHbIe U PEHTTEHOBCKOE U3NYYeHUS.

Pasgen 6
ANeMeHTbI KBaHTOBOW (3UKN

6.1.KBaHTOBasa onTuka. ®oTtoadpdekT. BHeWHU’ 1
BHYTPeHHUI (oToapdekT. Tunbl POTO3NEMEHTOB.

DOTOHHbI.

6.2.®un3nka aroma. [lnaHeTapHasa Mojenb artoma.
OnbiThl Pesepoppa. Mogens atoma Bogopofga no

16

10



50

51

52

53

54

55

56

H.Bopy. KBaHTOBbIe reHepaTopbl.

6.3. CTpoeHue aTtomHOro sagpa. [LedekT macchl,
3HEeprusa cBA3M M yCTOWUYMBOCTb aTOMHbIX f4ep.

6.4.PafnN0aKTUBHOCTb. 3akKoH pagnoakTMBHOTO

pacnaga. McKyccTBEHHas pafMoaKTUBHOCTD.
Cnocobbl Habno geHuns n perncrpaumu
3apSOXKEHHbIX yacTm. A dekT BaBunosa-
UepeHkKoBa.

6.5.A0epHble peakuyuun. LlenHaa agepHas peakuus.
ApepHblii  peakTop. [MonydvyeHne pagMmoakTUBHBIX
M30TONOB W UX TNPUMEHeHWe. IDNeMeHTapHble
YyacTuubl. Buonorunyeckoe fencteue
pagnoakTUBHbIX U3NYUYEHWUA.

Pasgen 7
3Bontounsi BeeneHHol

7.1.CTpoeHume un pa3Butue BceneHHol. Hawa
[anaktuka. [Apyrue T[anakTuku. bBeckoHe4yHOCTb
BceneHHoli. Pacwupsawowasacs BceneHHas.

7.2.9Bonounsa 3eesq. MpoucxoxgeHne ConHeYHON
cuctembl. OHeprua ConHua w 3Be3q. JBoaOLUA

3Be3f.

7.3.TepMosAAepHbIiA CUHTES. Mpo6nemsl
TEPMOSLEPHON 3HEPTeTUKM.



MarHMTHOro NOTOKa, MarHUTHOW UHAYKLMW).

Maikn ®apafeit — co3gartesib yueHust 06 31eKTPOMarHUTHOM Mose.
Makc NnaHK.

MeTof MeYeHbIX aTOMOB.

MeToabl HabNAEHUS U perncTpaumum paguoakTUBHbLIX U3TYHEHWUIA U YacTuL,
MeToabl onpefeneHns na0THOCTK.

Muxann Bacmnbesny JIOMOHOCOB — YUEHbIA SHUMKNOMNEANCT.

Mogenu atoma. OnbIT Pe3epdopaa.

MonekynapHo-KMHEeTUYECKaa Teopua naeanbHbIX rasos.

Mo/IHUA — ra3oBbli pas3psg B NPUPOAHbIX YCOBUSX.

HaHoTexHOoNorns — mexgucunnanHapHas o06nactb yHAaMeHTaNbHOM U NpUKNag-
HOWN HayKu U TEXHUKMN,

Hukona Tecna: »Xn3Hb U HeobblYaiiHble OTKPbLITUS.

Hukonait KonepHnK — co3gatesib refIMoLeHTPUYeCKOon CUCTEMbI MUpa.
Hunbc bop — 0AWH 13 co3gaTeneil COBPEMEHHOW (hU3NKN.
HykneocuHTe3 Bo BceneHHOIA.

OO6bsACHeHMEe POTOCUHTE3A C TOUKM 3PEHUS (DU3NKMN.

OnTu4yeckune ABMEHUA B NPUPOAE.

OTKpbITME Y NPUMEHEHMNE BbICOKOTEMMEPATYPHOM CBEPXMPOBOAUMOCTW.
[MepeMEHHbIN 3NEKTPUYECKUIA TOK 1 €ro NPUMEHEHME.

[Mnasma — 4yeTBEpPTOE COCTOSIHME BeLLEeCTBa.

MnaHeTbl COMTHEYHON CUCTEMBI.

MonynpoBOAHMKOBbIE AATUNKKN TEMMNepaTypbl.

[MpUMEHEHME XUAKMUX KPUCTAII0B B MPOMbILLIEHHOCTMU.

MpuMeHeHMe A4epHbIX PeakTopoB.

Mpupoga heppomarHeTnsma.

Mpo6ieMbl 3KONOTUK, CBA3AHHbIE C MCNONb30BaHNEM TEM0BbLIX MaLUWH.
[Mpon3BoACTBO, Nepefaya U UCMNO/b30BaHME 3/IEKTPO3HEPTUN.
MpoucxoxaeHne CONMHEYHOWN CUCTEMBI.

Mbe3031eKTPMUYECKNIA 3(EKT ero NPUMEHeHMe.

Pa3BuTune cpefcTB CBA3M U pajmo.

PeaKT1BHble ABUraTesIi N OCHOBbI PaboTbl TEN/IOBON MALLMNHBI.
PennktoBoe n3ny4eHue.

PeHTreHoBcKuMe nyyn. ictopusa oTKpbITUA. [1pMMeHeHMe.

PoxxaeHne 1 3BoNOLMSA 3Be3[.

Ponb K.3. LIMONKOBCKOro B pasBUTUN KOCMOHABTUKN.

CBeT — 3N1eKTpoOMarHMTHasa BOJHa.

Cepreii MaBnosny Koposes — KOHCTPYKTOP Y OpraHn3aTop Npou3BOACTBA PaKETHO-
KOCMUYECKOMN TEXHUKMN.

Cunbl TpeHus.

CoBpemeHHas CrMyTHNUKOBAsA CBA3b.

CoBpemeHHas usmyeckas KapTuHa Mupa.

CoBpeMeHHble cpeacTBa CBA3M.

CO/HLEe — MCTOYHMK XKMU3HU Ha 3emne.

TpaHchopmaTopsl.

YnbTpa3syK (NonyyeHue, CBOMCTBA, NPUMEHEHME).

YnpaBnsemblil TEpPMOSIAEPHbIA CUHTES.

YcKopuTenu 3apsXKeHHbIX YacTuL.

du3rka N My3blKa.

dur3nyecKne cBOMCTBA aTMOCHEPBI.

®OT03/IEMEHTHI.

doToahhekT. MprmeHeHne aBneHUs (HoToaddeKTa.



MN3nyueHune nasepa (KBAHTOBOrO reHepaTopa).
CUYETUMK MOHU3UPYIOLLIMX U3NTYUYEHUIA.

7. IBontouusi BeceneHHom

CTpoeHue u pa3suTue BceneHHoi. Hawa 3Be3gHasi cuctema — [anaktuka. [pyrue
ranaktmkn. beckoHeyHoCcTb BceneHHol. lMoHATME 0 Kocmonoruun. Paclimpsiiowascs Bce-
neHHas. Mogenb ropsdeii BeeneHHo. CTpoeHMe 1 NPOUCXOXKAeHNe [anakTuK.

Jsontouna 3Be3d. 'vnotesa npoucxoxaeHuss COMHEYHOM cucTembl. TepMmosiaepHbIi
cuHTe3. Mpobnema TepMoALepHON aHepreTUkN. IHeprua ConHua 1 38e34. IBOMOUMSA 3BE3A.
MpouncxoxgeHne COMHEYHON CUCTEMBI.

JemMoHcTpaunm

ConHeyHasa cuctema (Mogens).

doTorpauu nnaHeT, cienaHHble ¢ KOCMUYECKUX 30HAO0B.
KapTa JlyHbl 1 nnaHeT.

CTpoeHue 1 3Bontouusi BeceneHHoM.

MpuMmepHble TeMbl pedpepaToB (J0KNaA0B), MHANBUAYANbHbIX NPOEKTOB
e AnekcaHgp 'puropbesny CTONETOB — PYCCKUN PU3MK.
* AnekcaHgp CtenaHoBuY onoB — PYCCKUIA yYeHblid, n3obpeTatens pagmo.
*  AsnbTepHaTUBHAA 3HepreTuKa.
*  AKyCTWYecKune CBOICTBA NONYNPOBOLHUKOB.
e AHgpe Mapu Amnep — OCHOBOMOJIOXHWK 3/IEKTPOANHAMUKN.
*  ACUHHXPOHHbIV fABUraTessb.
* AcTepongbl.
e ACTPOHOMUSA HaWNX AHENA.
* ATomMHas u3nka. M3oTonbl. MprMeHeHWe pagnoakTUBHbBIX N30TOMOB.
*  bBeckoHTakTHble MeTOAbl KOHTPONSA TeMnepaTtypbl.
*  bunonspHble TpaH3UCTOPBI.
*  bopuc CemeHoBMY AKOBU — (PM3NK 1 M306peTaTesb.
e Benuuariwme oTKpbITUS QUINKN.
*  Bugapbl aneKTprMUecKMX paspatoB. INeKTpuYeckme paspsagbl Ha ciy>k6e venoBeka.
e BnusaHne geekToB Ha M3nYeCKMe CBOMCTBA KPUCTa/OB.
* BceneHHasa u TeMHasA matepus.
* [anuneo anunein — ocHoBaTeNb TOYHOrO €CTECTBO3HAHMS.
» [onorpagus n ee NpUMeHeHMe.
o [1BMKeHve Tena NepeMeHHON Macchl.
o [undpakuna B HaLLEN YKU3HW.
e )Kugkue Kpuctansbl.
e 3akoHbl Kupxroda ans aneKTpu4eckon Lenm.
*  3aKOHbl COXpaHeHNA B MEXaHUKe.
e 3HayeHue OTKpPbITUIA [anunes.
*  Wropb BacunbeBny KypyatoB — (hM3MK, OpPraHn3aTop aTOMHOW HayKn U TEXHUKN.
*  Wcaak HbIOTOH — co34aTenb Knaccuyeckom Qusnku.
*  lcnonb3oBaHue 31EKTPO3IHEPrnmn B TPAHCMOPTE.
*  Knaccuukaumnsa n xapakTepucTuKn 3nemMeHTapHbIX YacTuL.
*  KOHCTPYKUMOHHas MPOYHOCTL MaTepumana u ee CBsi3b CO CTPYKTYPOIA.
e KOHCTpYyKUMSA 1 BUAbI 1a3ePOB.
*  KpunoanekTpoHuKa (MUKPOINEKTPOHMKA U XOM0L4).
*  JlasepHble TEXHOMOMNN U UX UCMOMb30BaHNE.
e JleoHapao aa BUHYM — yueHbIin 1 n306peTaTessb.
e MarHutHble n3mepeHus (MPUHLMMNbI NOCTPOEHMSA NPUOOPOB, CNOCOOLI N3MEPEHUSA



XAPAKTEPUCTVKA OCHOBHBbIX BUAOB YUEEHOWN AEATE/IbHOCTU

CopepaHue 06yueHus

BBefeHue

1. MEXAHUKA

KuHnemaTwunuka

CTYAEHTOB

XapakTepmcTuKa OCHOBHbIX BUAOB AeATENbHOCTH
CTYZEHTOB (Ha YpOBHe Yy4ebOHbIX LeNACTBUIA)

YMeHUs NOCTaHOBKW LieNein fedATeNnbHOCTH,
naaHUpoBaHUA COBCTBEHHOWN [eATeNIbHOCTU ANnA
JOCTUXKEHUSI NOCTaBNEHHbIX Lenen, npeaBuaeHuns
BO3MOXHbIX pe3y/nbTaToB 3TUX AeNCTBUI, opraHu3a-
UMM CAMOKOHTPO/IA U OLEHKMN NOJTyUYEeHHbIX
pesynsTaTos.
Pa3BuTME CNOCOOGHOCTM ACHO M TOYHO M3Naratb CBOU
MbIC/IW, JIOTUYECKM 060CHOBBIBATL CBOK TOUKY
3peHus, BOCMPUHUMATb U aHa/IM3MPOBaTb MHEHUSA
cobeceHNKOB, NPU3HaBas NpaBo 4PYroro yenoBeka'
Ha MHOE MHEeHue.
Mpoun3ssegeHne n3MepeHns (HU3NUYeCKUX BENYUH W
OLleHKa rpaHunLbl MNOrpeLwHoOCTen N3IMepPeHMI.
MpepfcTaBneHne rpaHnLbl NOrPELLHOCTEN N3MEPEHU
npv NOCTPOEeHMU rpagmKoB.
YMeHMe BbICKa3blBaTb rMnoTesbl A0S 00bACHEHUA
HabNAaeMbIX SIBIEHNIA.
YMeHuve npegnaratb MOLENN ABMEHUN.
YKaszaHue rpaHuy, NPUMEHUMOCTU PUINYECKUX
3aKOHOB. V13N10XKeHNe OCHOBHbIX MOM0XeHNA
COBPEMEHHOW Hay4YHOW KapTUHbI MUpa.
MpuBegeHVe NPUMEPOB BAUAHUA OTKPbITUIA B (hU3NKe
Ha Nporpecc B TEXHWKe 1 TEXHONIOTUW MPOU3BOLCTBA.
Mcnonb3oBaHne VHTepHeTa Ansa novcka nHgpopmalmm

MpepfcTaBneHe MexXaHNYeCcKoOro ABVKEHUA Tena
YypPaBHEHMAMW 3aBUCUMOCTU KOOPAUHAT U NPOoeKLumen
CKOPOCTW OT BpemeHW. lNpeacTaBneHne
MeXaHN4ecKoro ABMXeHUA Tena rpaukamm 3aBu-
CUMOCTW KOOPAWHAT 1 NPOeKLMedl CKOPOCTM OT
BpemeHWU. OnpejeneHne KoopamMHaT NPOMLEeHHOr0
MyTW, CKOPOCTU U YCKOPEHUA Tesla No rpamkam
3aBMCMMOCTM KOOPAMHAT U NPOEKLUUIA CKOPOCTM OT
BpemeHU. OnpepenieHne KoopamHaT NPoMLeHHOro
MyTW, CKOPOCTU M YCKOPEHUA Tesia No YpaBHEHUAM
3aBMCMMOCTM KOOPAMHAT U NPOEKLMIA CKOPOCTM OT
BPEMEHN.

MpoBefeHMe CpaBHUTENBHOIO aHanm3a paBHOMEPHOIoO
N paBHOMEPEMEHHOTO ABUXXEHWIN.

YKazaHune 1Ucnosib3oBaHUa NocTynaTesibHOro u
BpaLLaTe/ibHOro ABVKEHWNIN B TEXHUKE.

MprobpeTeHne onbiTa paboTbl B rpymnmne ¢
BbINO/THEHWEM Pa3/IMUYHbIX COLMaNbHbIX PONENl.
Pa3paboTKa BO3MOXHOIN CUCTEMbI AEACTBUIA U
KOHCTPYKUMWN 418 3KCNEPUMEHTaNbHOr0 onpeseneHuns



3aKOHbl COXpaHeHWA B MeXxaHUKe

KWHEMATUYECKMX BENIUYMH.
MpeactaBneHne MHMOPMALUKN O BMAAX ABUXKEHUS B
BuAe Tabnmubl

MpuMeHeHMe 3aKOHa COXpaHeHUs uMnynbca Ans
BbIYMCNEHMSA U3MEHEHWIA CKOPOCTEN Ten npu mx
B3aMMO/EeCTBUSX.

BbluncneHme paboTbl CUN U U3MEHEHUSA KMHETUYECKOIA
3Heprum Tena.

BbluncneHne  noTeHuManbHOW  3HeprMnm  Ten B
rpaBMTalMoHHOM none. OnpegeneHne NOTeHUMaNbLHOM
3Heprum  ynpyro faeopmMuMpoBaHHOro Tena o
N3BECTHOW Aethopmannm 1 XeCcTKOCTU Tena.
MprMeHeHMe 3aKOHa COXPaHEHUS MEXaHUYeCKOWA
3HEpPrumn npu pacyetax pe3ynbTaToB B3aMMOENCTBUI
Ten rpaBUTaLMOHHBIMK CUAMK U CUNaMK YNPYyrocTu.
Ykasauwue FPAHUL, NPUMEHUMOCTU 3aKOHOB MEXaHUKMN.
YKazaHune y4ebHbIX ANCLMMANH, NPU U3YYEHWN
KOTOPbIX UCNONb3YKTCA 3aKOHbI COXPaHeHUS

2. OCHOBbl MOJIEKYNAPHOW ®U3VKW N TEPMOAUHAMUKMA

OCHOBbl MONEKYNAPHOI
KUHEeTMUYEeCcKoh Teopuu.

MpoeanbHblli Tas

OCHOBbl TepMOgUHAMMUKN

BbINonHeHMe 3KCnepuMeHTOB, CayXawux ais
060CHOBaHMA MONEKYIAPHO-KUHETUYECKOIN Teopuu
(MKT).

PelleHne 3agay Cc NPMMEHEHNEM OCHOBHOIO
ypaBHeHUA MONEKYNAPHO-KUHETUYECKOWN Teopuu
rasos.

OnpegeneHve napameTpoB BellecTBa B ra3o06pasHoOM
COCTOSiHUN HA OCHOBAHWMN YPABHEHUSA COCTOSHUSA
naeanbHOro rasa.

OnpefeneHne napaMeTpoB BellecTBa B ra3006pasHOM
COCTOSHUW Y MPOMCXOAALLMUX MPOLLECCOB MO rpagukam
3asucumoctu p (T),

V (1), p (V).

MpepfcTaBneHve B BUAE rpakoB M30XOPHOrO,
1306apHOro M N30TEPMMUYECKOr0 NPOL,ECCOB.
BbluncneHune cpefHelh KWHETUYECKOWN 3HEprun
TENN0BOro ABMXEHUS MOJIEKY/T NO U3BECTHOWA
TemrnepaTtype BellecTBa.

Bbicka3sblBaHWe runoTtes s 06bACHeHUA
HabntofaeMblX ABNEHNI. YKa3aHue rpaHul,
NPUMEHUMOCTN MOAENN «UAeaNbHbIlA Ta3» U 3aKOHOB
MKT

PacueT Ko/fMyecTBa TenaoTbl, HEO6XO4MMOr0 A5
OCYLL,eCTB/IEHMA 3alaHHOr0 npotecca ¢
Tennonepefayen. PacyeT N3MEHEHWNS BHYTPEHHEN
3Heprum Ten, paboTbl U NepefaHHOro KoanyecTsa
TENNO0Tbl C UCNOMb30BaHMEM MEPBOro 3aKoHa
TEPMOAMHAMUKMN.

PacuyeT paboTbl, COBEPLUEHHOM ra3oM, No rpaguky
3asucumocTu p (V).

BbluncneHue paboTbl rasa, CoBepLUIEHHOW Npu
N3MEHEHMUN COCTOSAHMA MO 3aMKHYTOMY LMKAY.
BbiuncneHune KI/A npu coseplueHnn rasom paboTsl B



CBolicTBAa nNnapoB, X MAKOCT e,

TBEepPAbL X Ten

O nexkT pocCcT aT unkKa

MocT oOAHHB I T 0K

npoweccax M3MeHeHUs COCTOAHUA NO 3aMKHYTOMY
umkny. O6bACHEHME NMPUHLUNOB LeACTBUSA Ten0oBbIX
MallWH. [leMOHCTpaumns ponn u3nKn B CO34aHNUN 1
COBEPLLEHCTBOBAHWW TEM/OBbIX ABUTaTENeN.
N3noXeHne cyTn aKonornyecknx npobnem,
00yCNoBMEHHbIX PaboTOM TENNOBLIX ABUraTenen u
npeanioXeHne NyTU UX pelleHns. YKasaHue rpaHuly
NPYMEHUMOCTM 3aKOHOB TEePMOAUHAMUKN. YMeHne
BECTM AManor, BbICNYLNBATb MHEHME OMMOHEHTA,
y4acTBOBaTb B AUCKYCCUW, OTKPbITO BblpaxaTb U
OTCTamBaTb CBOK TOUKY 3pPEHUSA.

YKazaHue y4ebHbIX AUCUUNANH, NPU U3YUYEeHUN
KOTOPbIX UCNOJb3YIOT Y4ebHbli MaTepunan «OCHOBbI
TEPMOMHAMKN»

3mepeHne BNaXXHOCTM BO3AyXa.

PacueT KonmyecTtBa TenaoTbl, HEO6XOAMMOro [Ans
OCYLLEeCTB/IEHMA TMpoLecca Mepexoda BellecTBa W3
O[JHOr0 arperaTHoOro COCTOSHUA B ApYroe.
MpuBefeHVe MPUMEPOB KanWANSAPHLIX ABMEHUA B
ObITY, NpUpoAe, TEXHUKE.

N3yyeHne MexaHWYeCKUX CBOMCTB TBepPAbIX Ten.
MpuMeHeHWe (U3NYECKUX TMOHATUA U 3aKOHOB B
yyebHOM maTtepuasne nNpogecCMOHanbHOro Xapakrepa.
Mcnonb3oBaHue VIHTepHeTa 41 NOMCKA UHopMaLmn
0 pa3paboTkax M NPUMeHEeHUAX COBPEMEHHbIX
TBEPAbIX N aMOPYHbIX MaTepPManos

3. 9NIEKTPOAVHAMUKA

BbluncneHme cui B3aMMOLENCTBUA TOYEUHbIX
3NEeKTPUYeCKNX 3apsagos.

BbluncneHne Hanps>XeHHOCTU 3/1eKTPUYECKOro nons
OHOr0 M HECKONbKMX TOYEYHbIX 3N1EKTPUYECKUX
3apAmoBs.

BbluncneHne noTeHLnana 3feKTpuyeckoro nosns
OZIHOTO U HECKOJIbKUX TOYEYHbIX 3M1eKTPUYECKUX
3apaj0B.

3mepeHve aHeprun 3neKTpUYecKoro noss
3apsAXKEHHOro KoHAeHcaTopa.

BbluncneHne sHeprum aneKTpuyeckoro nons
3apsXKeHHOro KoHAeHcaTopa.

[MpoBefeHNe CpaBHUTENLHOIO aHanusa
rpaBMTaLMOHHOIO U 3/IEKTPOCTATUYECKOTO MNonei
BbluncneHne MOLLHOCTM 3/IEKTPUYECKOr0 TOKaA.
N3mepeHne SC v BHYTPEHHEro CONPOTUB/IEHNUA
NCTOYHWNKA TOKA.

BbINoNHEHMe pacyeToB CU/bl TOKA WU HaNpPsHKeHW Ha
ydacTKax 3NeKTpuyeckunx uenein. O6bACHEHME Ha
npuMepe 3/IEKTPUYECKON Lenun ¢ ABYMA UCTOYHUKaMU
Toka (94C), B KaKOM C/lyyae UCTOYHUK
3NeKTPUYECKON 3Heprum paboTaeT B pexxmme
reHepaTopa, a B KaKOM — B peXxume notTpedutens.
lMpoBeseHWe CpaBHUTENILHOTO aHann3a
noaynpoBoLHNKOBLIX ANOA0B N TPUOAOB.



MarHmTHble ABIeEHNA

4. KONEBAHUSA W BOJHbI

MexaHun4yeckune kKonebaHma

Ynpyrume BOoNHbI

OneKT pOMaFHI/ITHbIEKOﬂe6aHVIFI

Mcnonb3oBaHue NHTepHeTa 414 Nomcka nHgopmaymm
0 nepcrnekTMBax pasBUTUSA NONYNPOBOLAHNUKOBOM
TEXHUKMN.

YcTaHOBKa MPUUYNHHO-CNeACTBEHHbIX CBA3EN
BbluncneHne MHAYKLMM MarHUTHOIO MOJIS.
BbluncneHune cun, AencTBYOWMX Ha NPOBOAHUK C
TOKOM B MarHMTHOM none.

BbluncneHune cun, AenNCTBYOWMX HA 3NEKTPUYECKUIA
3apag, ABUXKYLLMIACS B MarHUTHOM Mofe.
WccnegoBaHme SBNEHWNIA 3NEKTPOMArHUTHOM
NHAYKLMKN, CaMOMHAYKLUN,

BbluncneHne aHeprum MarHUTHOro Mons.
OO6bACHEHMe NpuHUMNa AeiCTBUS 3NeKTpoaBuraTens.
O6bACHeHMe NpuHUKMNA LeACTBUA reHepaTopa
3N1eKTPUYECKOr0 TOKa W 3/1IEKTPOU3MEPUTENbHbIX
npnbopos. O6BACHEHWe NpUHLUMNA AeACTBUSA Macc-
cnekTporpaa, yCKopuUTenein 3apsxXeHHbIX YacTul,
O6bACHEHNE PO/ MarHUTHOIO NONS 3eMN B XXU3HU
PacTeHWUi, XXMBOTHbIX, Y€/10BeKa.

MpuBefeHVe NPUMEPOB NPAKTUYECKOT0 NPUMEHEHUS
N3YYEHHbIX ABMEHWIA, 3aKOHOB, MPMOOPOB, YCTPOWACTB.
MpoBeAeHMEe CPaBHUTENbHOIO aHa/in3a CBOWCTB
3M1eKTPOCTAaTUYECKOr0, MarHUTHOTO M BUXPEBOTO
3NEeKTPUYECKMX MONeN.

OO6bACHEHME Ha NpUMEPe MarHUTHbLIX SABMEHWIA,
noyemy (M3MKy MOXHO paccMaTpuBaTb Kak
mMeTagncunnanHy

WccnepgoBaHve 3aBUCUMOCTI Nepuoga KonebaHui
MaTeMaTMyecKoro MasTHUKa OT ero AAnHbI, Macchl 1
amnanTyabl KonebaHuii. ViccnefosaHue 3aBUCUMOCTU
nepuoga KonebaHUin rpysa Ha Npy>XXnHe OT ero mMacchbl
N XXeCTKOCTU NPYXWHbI. BbluncneHne nepuoga
Koneb6aHMin maTeMaTnyeckoro MasTH/MKa Mo
N3BECTHOMY 3HAYEHWNIO ero AavHbI. BbluncneHme
nepuoga KonebaHuin rpysa Ha NpPy>KMHe MO U3BECTHbLIM
3HaYeHMAM ero Maccbl M XXeCTKOCTU MPY>KMHbI.
BbipaboTka HaBbIKOB BOCMPUHUMATb, aHa/IM3NpOBaTh,
nepepabaTbiBaTb U NPeabABAATL UH(OPMALUIO B
COOTBETCTBMM C NOCTAB/IEHHbIMY 3afavamMu.
MpuBeseHVe NPMMeEPOB aBTOKOe6aTENbHbIX
MeXaHn4eckmx cuctem. MNposegeHne Knaccupukaymm
KonebaHuin

HabnogeHne n 06bACHEHNE ABEHUIN MHTEPhEPEHLUN
N Anppakuum mexaHM4YecKnx BOJH.

MpepcTtaBneHve obnacTein NPUMEHEHNA YNbTPasByKa U
NepcnekTMBbl €ro MCNOJIb30BaHMSA B PasINYHbIX
061aCcTAX HayKn, TEXHUKWU, B MeAULMHE.

3n0oXeHne cyTn 3Konornyecknx npobnem,
CBSA3aHHbIX C BO3JeNCTBMEM 3BYKOBbIX BOJH Ha
OpraHu3mM 4esoBeka

HabntogeHne ocuunnorpaMmm rapMOHUYECKNX



ONeKTpPOMArHM T Hbl e

BO/TH bl

5. ONTUKA

Mpupopga cseT a

BonHoBbIE CBOMCT Ba CBeT a

KonebaHWin cusbl TOKa B Lenw.

WccnepgoBaHve ABNEHNA 3M1EKTPUYECKOr0 pe3oHaHca B
nocnefoBaTeNbHOM Lenu.

MpoBesneHne aHanoruu Mexagy  (M3MYECKUMU
BE/IMUMHAMWN, XapaKTEPUIYIOLWNUMU MeXaHUYECKY U
3N1eKTPOMArHNTHY0 KonebaTeNbHble CUCTEMBI.

PacyeT 3HAYeHW Cubl TOKA W HanpsHXXeHWs Ha
anemMeHTax Lenu nepemMeHHOro Toka.

WccnegosaHve npuHumMna gencTens TpaHcopmaropa.
WccnegosaHve npuHumMna gencTBus reHeparopa
nepemMeHHoro Toka. icnonb3oBaHue IHTepHeTa ana
noucka nHgopmMayum 0 COBPEMEHHbIX Cnocobax
nepegauun IJIEKTPOSIHEPTUN

OcyulecTBfieHNe paguonepegauv u paguonpuema.
WccnenoBaHne CBOWCTB 3/1€KTPOMArHUTHbLIX BOJH C
NMOMOLLbO MOBUNBLHOTO TenegoHa.

Pa3BuTMe LLEHHOCTHOIO OTHOLUEHMA K U3y4aemMblM Ha
ypoKax (pu3nkyM 06beKTaM M O0CBaMBaeMbIM BUAAM
nesATenbHocTU. OObACHEHME NPUHLUNNANBHOTO
pasnnMuuna Npupoabl YNnpyrnx v 3NeKTpoMarHnUTHbIX
BOJIH. VI3N10XKEHME CYTU 3KONOTMYECKMX Npobiem,
CBA3AHHbIX C 31EKTPOMarHUTHbIMU KofebaHnAaMN Y
BOJIHAMMN.

O6bACHEHWe PosIv 3NeKTPOMarHUTHbIX BOJH B
COBPEMEHHbIX UccnefoBaHuax BceneHHoi

MpuMeHeHNe Ha NPaKTUKe 3aKOHOB OTPaXKeHUs U
NPenomneHns cBeTa Npu peLleHnn 3aaau.

YMeHMe CTpouTb M306paXKeHNs NpeaMeTOB, JaBaeMble
NNH3aMK. PacyeT pacCTosHMA OT /INMH3bI 40
n306paxeHns npeamera.

PacueT ONTMYECKOl CUNbl NNH3bI.

3mepeHne (hoKYyCHOro paccTOSHUSA NINH3bI.
WcnbiTaHne moaeneid MMKpPOCKona 1 Teneckona
HabntoaeHne aBneHns nHTepdepeHLun
3N1EeKTPOMArHUTHbIX BOMH. HabnoaeHne sBneHus
AncpakL M 3NeKTPOMarHUTHbIX BONH. HabnoaeHme
SBNEHNS NONSPU3aLMmN 3NEKTPOMArHUTHbIX BOJH.
i3mepeHne ANnHbI CBETOBOW BOMHbLI NO pe3ynbTaTam
HabnoAeHNsa SBNeHns nHTepdepeHLyn. HabnoaeHne
fBNeHns gudpakymm ceeta. HabnogeHue saBneHus
nonsipusaunmn n gucnepcumn ceeta. MNMomck paznnuunii u
CXOACTBA MeXAy ANGPAKLMOHHBLIM U ANCNEPCUOHHbLIM
crekTpamu.

MpuBeaeHNe NPUMEPOB NOABAEHUS B NPUPOAE U
NCNOMb30BaHMA B TEXHUKE SBNEHNIA UHTepdepeHunn,
Andpakuumn, Nonspu3aLnum n agucnepcmmn ceeTa.
MepeuncneHme MeToAoB MO3HaHWA, KOTOpbIe UC-
NONb30BaHbl NP M3YYEHUWN YKa3aHHbIX SABNEHWUIA

6. IEMEHTbl KBAHTOBOWN ®U3KKUN

KeBaHTO0OBada onTwukKa

HabnoaeHune (hOTO3/IEKTPUYECKOTO ahdekTa.
O6bAcHeHMe  3akoHOB  CTO/IeTOBA Ha  OCHOBE



® nsnmka aT OMa

® M3mMmKa aTOMHOTO ajgpa

7. 9BONOLNA BCEIEHHON

CTpoeHUEe U pPas3BUTUE

BceneHHOI

KBAHTOBbIX MpeACTaBNEHUN.

PacyeT MakCUManbHON KMHETUYECKON 3HEPrum
3NEKTPOHOB NpY )OTOINIEKTPUYECKOM 3h(eKTe.
OnpepgeneHne paboTbl BbIXOAa 371€KTPOHa MO rpaguky
3aBMCMMOCTM MaKCUMasbHON KUHETUYECKON 3Hepruu
(hOTO3NEKTPOHOB OT YacTOThI CBeTa.

MepeuncneHme npu60OPOB YCTAaHOBKM, B KOTOPbIX
npumeHsieTcs 6e3- MHEPLUMOHHOCTbL (POTO3thdeKTa.
O6bACHeHNe KOPMNYCKYNSPHO-BOSIHOBOrO Ayanniama
CBOMCTB (hOTOHOB. OBGBLACHEHNE PONN KBAHTOBOA
ONTUKN B PasBUTUMN COBPEMEHHOW (PU3NKK
HabntogeHne nnHeinyaTbIX CNeKTPOB.

PacyeT 4acCTOTbl U A/IMHbI BOMHbLI MCMYCKAeMOro ceeTa
npun nepexofe atoma BOAOpPOAa M3 O4HOMO
CTalUMOHApPHOro cocTosHMA B Apyroe. O6bACHeHNe
NPOUCXOXAEHNS NMHEAYATOro CneKkTpa atoma BOAOPO-
[a W1 pasnumsa NMMHenYaTbiX CNeKTPOB Pas3/inyHbIX
rasos. VccnefoBaHve NMHENYATOro crnekTpa.
HabntogeHne n 06bsicHeEHMEe NpuMHLMNA AencTBus
nasepa. MpuBegeHne NPpUMeEpPOB MCNO/b30BaHMUS
nasepa B COBPEMEHHOWN HayKe W TeXHUKE.
Wcnonb3oBaHne MHTepHeTa gnsi noucka mMHhopmauun
0 nepcrnekTMBax NPUMeHeHUs nasepa

PacueT aHepruu cBs3nM aTOMHbIX A4ep.

OnpepgeneHne 3apsiga ¥ MaccoBOro Yncna aTOMHOMO
f4pa, BO3HUKatOLero B pesysibtaTe pagMoakTUBHOIO
pacnaga.

BbluncneHme aHeprumn, ocBO60XKAaK0LLLEACs npu
pagnmoakTMBHOM pacnafe.

OnpefeneHne NpoAyKTOB ALepHON peakumu.
BbluncneHne aHeprum, ocBo6oXgatoLLencs npu
A0EPHbIX peakumsax. NMoHUMaHMe NpeuMyLLecTs u
HefOCTaTKOB MCMO/b30BaHNA aTOMHOIN 3HEPTUn U
NOHU3NPYIOLWMX U3TYYEHUIA B MPOMbILLIEHHOCTH,

MeAuLUHE.
N3noxeHune cyTH 3K0MI0TNYECKNX npob6nem,
CBSA3aHHbIX c 6MONOTrNYECKNUM AeiicTBMEM

PAIN0AKTUBHbIX U3NYYEHUIA.

MpoBefeHNe KnaccUUKaLMm 3neMeHTapHbIX YacTul
Mo UX (M3MYECKMM XapakTepuctukam (macce, 3apsy,
BPEMEHUN XW3HW, CNINHY W T.4.).

MOHMMaHMe LIEHHOCTel Hay4yHOro MO3HaHMS Mupa He
BOOOLLE ANS YenoBeyecTBa B LENOM, a ANS Kakoro
o6yyalollerocs  NIMYHO,  LIEHHOCTE  oBnafieHUs
METOAOM HAy4yHOro MO3HaHWUS AN [JOCTUKEHUS
ycrexa B 11060M Bue NpPaKTUUecKol AesTenbHOCTM

HabnogeHne CONHEYHbIX MATEH.

Mcnonb3oBaHue NHTepHeTa A8 MOMCKa U306paXKeHNiA
KOCMUYECKMX 00BLEKTOB M UH(hOpMauumn 06 mx
0cobeHHOCTAX O6CYyXKeHMe BO3MOXHbIX CLeHapueB'
aBonounn BceneHHon. Mcnonb3oBaHue VIHTepHeTa



OBsonwuyunsa 38e3q. FnnotT esa
npouncxod> AeHus ConNHeUYHOTW

cmcT embl

NS NOUCKAa COBPEMEHHOW MHGOPMaLIMK O Pa3BUTUK
BceneHHoli. OueHKa MHGopMaL MK ¢ No3nUnn ee
CBOWCTB: AOCTOBEPHOCTMN, 06bEKTUBHOCTU, MOMHOThI,
aKTyallbHOCTM U T. .

BbluncneHune aHeprum, ocBoboxkjatoLenics npu
TEPMOSAEPHbIX peakunsX.

dopmynnpoBKa nNpobnem TepmMosaepHO 3HEPTeTUKMN.
OObSACHEHNE BNUAHUS COMHEYHOW aKTUBHOCTM Ha
3eMnto. MoHMMaHMe Ponn KOCMUYECKUX
nccnegoBaHuil, X Hay4YHOro M 3KOHOMUYECKOTO
3HaYeHus.

O6cyX/aeHNne COBPEMEHHbIX TMMNoTe3 0
NponcxoXxaeHmn COMHEYHON CUCTEMbI



yLIEBHO-METO,U,l/ILlECK’OE N MATEPUNAJIBHO-TEXHYECKOE OBECIIEYEHWE
MPOrPAMMBI YHEBHOWN ANCLUUNTIJINHBI «pusnka»

OcBoeHMe MporpaMMbl y4ebHOW AucuMnAnHbl «Pur3nMKa» npegnonaraeT Haauyune B
npogeccuoHanbHOM 06pa3oBaTeNIbHOM  OpraHM3aunn, peanuaytollen 06pa3oBaTe/lbHYH
nporpammy cpefHero o6ulero obpasoBaHus B npefenax ocBoeHus OIMOIM CIO Ha 6ase
OCHOBHOro 06Lero o6pasoBaHus, y4ebHOro KabuHeTa, B KOTOPOM MMEETCSi BO3MOXHOCTb
obecrneunTb CBOOGOAHLIN AOCTYN B VIHTEpHET BO BPeMs Y4YeOHOro 3aHATUS U B NEpuof BHe-
YyUYeOHO [eATeNIbHOCTN 00YyYatoLmMXCA.

MomewleHne  KabwHeTa  (M3MKM  y[oBfeTBoOpseT  TpeboBaHusM  CaHWUTapHO-
anugemuonornyeckmx npasun u HopmatmeoB (CaHluH 2.4.2 Ne 178-02) u ocHaleHO
TUNOBbLIM 060PY[0BaHMEM, YKa3aHHbIM B HACcTOAWMX TpeboBaHWAX, B TOM 4ucre
cneunanu3npoBaHHOn Yy4yebHOW Mebenbio U cpeAcTBamMy 00y4YeHUs, [AOCTaTOYHbIMK ANS
BbINOMHEHMS TPe60BaHNI K YPOBHIO NOArOTOBKM 06YYatoLLMXCA.

B KabuHeTe wuMeeTca My/NbTUMEAUIAHOE 060PYAOBaHWE, MOCPEACTBOM  KOTOPOro
y4acTHMKM 06pa3oBaTenlbHOro npouecca nNpocmaTpuBanT BU3yasibHYIO MHGOpPMauUMio Mo
(hn3mnKe, CO3LaLOT NpeseHTaLMmn, BUAeOMaTepuasbl U T. .

B coctaB yue6HO-METOANYECKOTO M MaTepuaibHO-TEXHUYECKOro 06ecrneyeHns nporpam-
Mbl y4ebHOI aucumnanHbl «du3nka», BXoaAT:

* HarnagHble Nocobms (KOMMNIEKTbl y4ebHbIX Tabnuu, nnakaTbl: «PuU3nYecKne BeIMYMHbI
N  (yHOaMeHTaNbHble KOHCTaHTbI», «MexayHapoaHas cuctema eauHuy Cl»,
«Mepuognyeckas cuctema Xummn4ecknux anemeHTos .. MeHgeneesa,

NH(OPMaLMOHHO-KOMMYHMWKaTUBHbIE CPeACTBa,;
9KpaHHO-3BYKOBble NOCo6us;

*  TeXHUYecKue cpefcTBa 00yYeHus:;

*  [eMOHCTpauMOoHHOe 060pyaoBaHMe (06LLEro Ha3HaYeHUs U TeMaTUYecKe Habopbl);

nabopatopHoe obopyfoBaHMe (06LEro Ha3Ha4YeHUs 1 TemaTuyeckme Habopbl);

» BCNoMoraresibHoe 060pyAoBaHuMe.

B 61M61M0TeUHbIN (hOHA BXOAAT Y4eOHMKM, yyebHO-MeTofmueckne Komnnektbl (YMK),
CMpPaBOYHMKN MO (PU3NKe, obecrneynBarolme OCBOEHME YUYeOHOW AUCLUMNNHBI «DPU3NKay,
PEKOMEHJO0BaHHble UM [OMYLeHHble A1 WCMOMb30BaHWA B MPOMECCUMOHAIbHbIX
obpasoBatesibHbIX OpraHu3auunax, peansyrowmx 06pa3oBaTesibHY0 MporpaMMmy CpefHero
obulero obpasosaHuMs B npegenax ocsoeHuss ONMOIM CIO Ha 6a3e OCHOBHOIO 06LLEro
0bpasoBaHus.

B npouecce 0CBOEHWA Nporpammbl YH4eOHOW AMCUMNANHBI «PU3NKa» CTYAEHTbl UMEOT
BO3MOXHOCTb A0CTYNa K 3/1eKTPOHHbIM Y4YebHbIM MaTtepuanam no (u3vike, MMEHOLLMMCS B
cBOOOAHOM pocTyne B CeTU VIHTepHeT (9NeKTPOHHbIM KHUram, npakTuKymam, TecTawm,
matepuanam EF3 mn gp.).
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KoHcTutyumsa Poccuiickon  ®efepauumn  (NpUHATA  BCEHApOAHbIM  ros0CoBaHUEM
12.12.1993) (c y4eTtoM nNONpPaBOK, BHECEHHbIX edepasibHbIMA KOHCTUTYLMOHHbLIMN
3aKoHamu P® o nonpaskax K KoHcTuTyuun P® ot 30.12.2008 Ne 6-®PK3, ot 30.12.2008
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03.02.2014 Ne 15-®3, o1 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, oT 04.06.2014
No 148-®d3, ¢ u3M., BHeceHHbIMU PefepanbHbiM 3aKOHOM 0T 04.06.2014 Ne 145-$3) «O6
obpasoBaHun B Poccuiickoin depepaumms.

Mpukaz MuHuUcTepcTBa 06pasoBaHnsa U Haykn PO «O6 yTBepXAeHUN hefepanbHOro
rocyfiapCTBeHHoro o6pasoBaTe/ibHOro CTaHgapTa cpefHero  (nosHOro)  obuiero
obpasoBaHua» (3apeructpuposaH B MuHiocte P® 07.06.2012 Ne 24480).

Mpuka3 MuHobpHaykn Poccum ot 29.12.2014 Ne 1645 «O BHECEHUU W3MEHEHWIA B
Mpukas MuHucTepcTBa 0bpasoBaHUs U Haykn Poccuidickoit ®epepauunmn ot 17.05.2012 Ne
413 “06 yTBepXaeHUN edepanbHOro rocyaapcTBeHHOro obpasoBaTenbHOro cTaHgapTa
cpenHero (NonHoro) o6uiero obpaszoBaHUA”».

Mucbmo [enapTaMeHTa rocyAapCTBEHHOM MOMNTUKM B cthepe MOArOTOBKU paboumx
kKagpoB u AMNO MwuHo6pHayku Poccum ot 17.03.2015 Ne 06-259 «PekomeHpgaumu no
opraHusauuMy MonyyeHus cpefHero ob6buero o6pasoBaHUA B Mpefenax OCBOEHUS
ob6pas3oBaTeflbHbIX MporpamMm cpefHero npoMeccnoHanbHOro o06pa3oBaHMs Ha 6ase
OCHOBHOr0 06Liero o6pasoBaHns C y4eTOM TpeboBaHWUN hefepanbHbIX FOCyAapCTBEHHbIX
ob6pas3oBaTefibHbIX CTaHAAPTOB W MOyYaeMOn npodeccun UM cneumanbHOCTU CPeAHEro
npoMeccroHanbHOro 06pasoBaHms».

depnepanbHblin 3akoH 0T 10.01.2002 Ne 7-d3 «O6 0xpaHe OKpyXXaloLlein cpefbl» (B
pen. ot 25.06.2012, ¢ usm. ot 05.03.2013) // C3 P®d. — 2002. — Ne 2. — Cr. 133.

O MuWuT puesa B. CD., Bacunbes J1. W. (DVBMKa ,D,I'IFI I'IpO(*)eCCI/II\/'I n CHeLI,VIaﬂbHOCTeVI
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