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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o6mieoOpa3zoBarensHoil yueOHOUM mucrtumuinasl OY .11
du3znka TMnpegHa3HaueHa Ui U3ydeHUs (U3MKu B MPOQECcCHOHATBHBIX
o0pa3oBaTeNbHbIX  OpraHU3alUsX,  peaju3yloumx  00pa3oBaTelbHYIO
IpOrpaMmy CpeHEro o01Iero oopa3zoBaHus B Mpejeaax OCBOCHUS MPOTPaMMBI
HOJrOTOBKH KBaJIU(PHUIIMPOBAHHBIX padounx, ciyxanmx (nanee ITTTKPC) na
0a3e OCHOBHOTO 00111eT0 00pa30BaHUS.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii OI'OC cpennero
oOmero  oOpa3oBaHUs, YTBEPKIEHHOTO  MpUKa3oM  MwuHUCTEpCTBa
oOpasoBanusi u Hayku Poccuiickoii denepammm ot 17 mas 2012r Ne 413 (c
m3MeHeHussMu  Ha 29 wmroHs 2017r), nOpenwpsBIAEMBIX K CTPYKTYpE,
COJICP)KAaHUIO W pe3yjibTaTaM OCBOeHUsS ydeOHoU nucuumuinHael OY .11
®du3nka, B COOTBETCTBUM ¢ PeKOMEHIauusaMH M0 OpPraHU3aluu MOJyYEeHHUS
cpeaHero ooOIero oOpa3oBaHMsl B Tpejenax OCBOCHHS 00pa30oBaTeNIbHBIX
MpOrpamMM CpEeIHEro MpoPecCHOHAIBHOIO0 00pa3oBaHUs Ha 0a3e OCHOBHOTO
o0u1ero 00pa3oBaHus ¢ yueToM TpeboBaHUH (eaepaibHbIX TOCYAapCTBEHHBIX
oOpa3oBaTeNbHBIX  CTAaHJAPTOB W  MOJy4yaemMod  mpodeccuud  Wiu
CHELMAIBHOCTH  CPeAHEro mnpoecCHOoHaIbHOro oOpa3oBaHHs  (IIMCBMO
JlemapramMeHTa TOCYJapCTBEHHON MOJUTHKU B c(epe MOArOTOBKH pabOUMX
kaapoB u JITTO MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxxanue mnporpammbl  OVY]/.11 @®usuka HampaBlIeHO Ha
JTOCTHKECHUE CIICTYIONIUX LeJIei:

* OCBOCHHME 3HaHMI O (yHIAMEHTAIbHBIX (U3UUYECKUX 3aKOHAX U
MPUHIUIIAX, JIEKAUUX B OCHOBE COBPEMEHHOHN (DU3MYECKON KapTHUHBI MUPA;
HauOojiee  BaXHBIX OTKPBITHUAX B  o0Ojmactu  (U3HMKM, OKa3aBIIKUX
OMpeaeNsIonee BIUSHUE Ha pPa3BUTUE TEXHUKUM M TEXHOJIOTMH; METOJaxX
HAy4YHOT'O TTO3HAHUS TPUPO/IBI;

* OBIAQJCHUE YMEHHUSMHU TMPOBOJUTH HAOIIOJEHUS, IUIAHUPOBATh U
BBITIOJTHATh JKCIEPUMEHTHI, BBIABUTaTh TUMIOTE3bl W CTPOUTH MOJEINH,
MPUMEHSTH TOJIYYCHHBIC 3HAHUS TI0 (PUBHKE I OOBSICHEHUSI Pa3HOOOPa3HBIX
(Gu3HUecKX SBJICHUM M CBOWCTB BEHIECTB; MPAKTHUUYECKH HCIOIb30BaTh
(¢u3nyeckue 3HaHUSA; OLEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOM
uHpopmanuu;

* pa3BUTHE IIO3HABATEJIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEN B Mpoliecce NMPUOOpPETEeHUs 3HAHUM U YMEHHUN 10
¢u3NKe ¢ MCHOJb30BAaHUEM pPA3JIMYHBIX MCTOYHUKOB HMH(POPMALUU U
COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

* BOCHHUTaHHME YOEXIEHHOCTH B BO3MOXKHOCTH TO3HAHHUSA 3aKOHOB
MPUPOJBI, WCIOJB30BAHUS JOCTHXKEHUN (QU3NKKM Ha 01aro pa3BUTHS
YeJI0BEYECKONW IUBMIIM3AIMHI; HEOOXOIUMOCTH COTPYAHMYECTBA B MpOIlecce
COBMECTHOTO BBITIOJHEHHUS 33Jlay, YBAKUTEJIBHOTO OTHOIICHUSI K MHEHHIO
OIIOHEHTA MPHU OOCYKIEHUHN MPOOJIEM €CTECTBEHHO-HAYYHOI'O COJAEP KAHUS;



TOTOBHOCTH K MOPAJIbHO-ITUYECKON OIICHKE WCIIOJIb30BAHUS HAYYHBIX
JOCTIKEHUM, 9yBCTBA OTBETCTBEHHOCTH 32 3aIITUTY OKPYKAIOIICH CPeIbl;

* WCIIOJBh30BAaHUE MPUOOPETEHHBIX 3HAHWW W YMEHUW IS PEIICHUS
NPAKTUYECKUX 3a/ad TMOBCEIHEBHOM >KM3HU, OOecredeHus O0e30MacHOCTH
COOCTBEHHOW JKHU3HM, PAIMOHAIBHOTO MPUPOJONOIB30BAHUS W  OXPaHBI
OKpYXarolel cpeibl U BO3MOXKHOCTh NMPUMEHEHUSI 3HAHUW TPU PEIICHUU
3a/1a4y, BO3HUKAIOUIUX B MOCIEAYIONIEH MPOPECCUOHAIBHON AESTEIHHOCTH.

B  mporpammy  BKJIIOYEHO  COJAEpXKaHUE,  HANpaBJICHHOE  Ha
dbopMHpoBaHHEe Yy  CTYJEHTOB  KOMIIETEHIUM, HEOOXOAMMBIX  JUIS
kauectBeHHOro ocBoeHus [IITKPC na 6a3e ocHOoBHOTO 00I1I€TO 00pa30BaHUs
C TIOJTy9€HHEM CpEeHETO 0011ero 0opa3oBaHus.

B paboueii mporpamme yueOHOM mucnmmuinabl OY .11 ®usuka
OTPaXEHO COJAEpKaHME Y4YEOHOrO Marepuania, IOCIeq0BaTeIbHOCTh €ro
M3Y4YCHUS, paclpeiciicHne ydeOHbIX YacoB, TEMaTWKy pedepaTos,
WHIUBUYAIBHBIX TPOCKTOB, BUIBI CAaMOCTOATEIBHBIX pPalbOT, C YUYEeTOM
TpoPUIIA I10JIy4aeMOTO mpodpecCUOHATHHOTO obpa3oBaHUA,
CIIenTuPUKY ITPOTPaMM CIIEITUAJINCTOB CPeTHET0 3BeHaA.

[Ipn peanuzamuu conaepxkaHusi 001e00pa3oBaTeIbHON  y4eOHOMU
aucuumael - OYA.11  ®usuka B npeaenax ocBoeHus  IIIIKPC
TEXHOJIOTHYEeCKOro mpo¢ujsi Ha 0a3e OCHOBHOTO OOIIero 0oOpa3oBaHUs C
MOJIYyYEHHEM CpeIHero oOmiero oOpa3oBaHUsS MaKcUMajibHas ydeOHas

Harpyska oOydarorierocst coctaBisier — 270 4yacos,
- 00s3aTenbHON ayJIUTOpHOW Yy4eOHOU Harpy3ku oOyuaromierocss — 180
4acoB;

B T.4. B JOpMe MpaKTUYECKON NOJATOTOBKHU — 2 Yyaca;
- BHEAyIUTOPHAs CaMOCTOsITeNIbHAs paboTa cTyeHToB — 90 yacoB.



OBIIASI XAPAKTEPUCTHUKA YUEBHOM TUCHUTLIAHBI
OV/1.11 ®U3UKA

B ocHoBe yueOHo#M nucuumimabl OY/1.11 ®du3nka JIeKUAT yCTaHOBKA
Ha ¢GopMHUpOBaHHE y OO0yYaeMbIX CHCTEMbI 0a30BBIX MOHATUN (UBUKH U
NPEICTaBIICHU O COBpPEMEHHOM (U3MYECKON KapTHHE MHpa, a TaKkKe
BbIpa0OTKa  yMEHUH  NPUMEHSATh  (QU3MYECKHe  3HaHUA  KaKk B
npodeccuoHanbHOM NESITEIbHOCTH, TaK U JJIs PEIICHUS )KU3HEHHBIX 3a/1a4.

MHorue mnono)eHus, pa3BUBacMble (PU3UKOM, PacCMATPUBAIOTCS Kak
OCHOBa CO3JaHus u UCII0JIb30BaHUSA UH(OPMAITMOHHBIX U
KoMMyHUKaIMoHHBIX TexHosoruid (MKT) — omHoro m3 Hambosnee 3HAUMMBIX
TEXHOJOTUYECKUX JTOCTUKEHUI COBPEMEHHON IUBUIN3AIINY.

du3nka MaeT KIIY K MNOHUMAHUIO MHOTOYMCIICHHBIX SIBJICHUNH H
MPOLIECCOB  OKpYy)Karomiero Mupa (B €CTECTBEHHO-HAy4YHBIX 001acTsX,
COLIMOJIOTUH, DSKOHOMHKE, S3bIKE, JUTepaTtype H 1p.). B ¢usuke
bopMUPYIOTCI ~ MHOTHE  BHUJBI  JEATEIBHOCTH,  KOTOpPbIE  HMMEIOT
MeTanpeaMEeTHBIM Xxapakrep. K HHM B mepByr0 o4epeab OTHOCATCA:
MOJIeIMpOBaHUE OOBEKTOB M IPOLECCOB, NIPUMEHEHHUE OCHOBHBIX METOJIOB
MO3HAHUA, CUCTEMHO-MH(GOPMAIIMOHHBIN aHau3, GOpMYIHUPOBAHUE TUTIOTES,
aHaJIM3 U CHUHTE3, CpaBHEHHUE, O0OOIICHHE, CUCTEeMaTH3allus, BBISBICHUE
IPUYUHHO-CJICICTBEHHBIX CBSI3€H, MOMCK aHAJIOrOB, YIPABJICHUE OOBEKTAMU
u niporieccaMu. IMEHHO 3Ta AUCUUILIMHA [TO3BOJISIET TO3HAKOMUTD CTYJIEHTOB
C Hay4YHbIMM METOJAMH I[IO3HAHUS, HAYYUTb HMX OTJIWYATh THUIOTE3y OT
TEOPUHU, TEOPUIO OT IKCIIEPUMEHTA.

®u3zrka HWMEET OYeHb OOJBIIOE U  BCEBO3PACTAIOIIEE YHUCIIO
MEXKJIUCIUIUIMHAPHBIX CBSI3€H, MpPUYEM Ha YPOBHE KakK MOHSTUMHOTO
anmnapara, Tak MU MHCTpyMeHTapus. Cka3aHHOE MO3BOJISIET paccMaTpUBaTh
¢u3NKy  Kak  METAaJUCLUUIUIMHY,  KOTOpas  NpENOCTaBIseT  MEX-
JTUCHUTUTMHAPHBIN S3BIK JJIs1 OMMCAHUS HAYYHOU KapTUHBI MUDPA.

®duzrka SBISETCS CUCTEMOOOpa3yronuM (HakTOpOM Il €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJIBbKY (U3UYECKHE 3aKOHBI JIEKAT B
OCHOBE COJIEpP)KaHMUsSI XHUMHH, OWOJOTUH, Teorpaduu, acTpOHOMHH H
CHEIUATbHBIX JTUCHUIUIMH (TEXHMYECKass MEXaHUKa, dJIEKTPOTEXHHKA,
AJICKTPOHUKA U Jip.). YueOHas nucnumuinHa OY /.11 dusuka co3gacT yHU-
BepCabHYI0 0a3y Juisi u3ydeHus o0menpodhecCuoOHANbHBIX U CICIHATIBHBIX
JTUCIUIUINH, 3aKjaabiBas (QyHIAMEHT IS MOCJEIyIoHero oOy4eHus
CTYJICHTOB.

Oo6manas JIOTUYECKOU CTPOMHOCTBIO u OIUPASICh Ha
JKCIIEpUMEHTaNIbHbIe (pakThl, YyueOHas auciumiimHa OY/.11 ®uszuka
dopMHpyeT y CTYIEHTOB MOJJIMHHO HaydyHOe MHpOBo33peHue. dusmka
SBJISIETCS] OCHOBOM YUEHMSI O MaTepUaIbHOM MUPE U pelaeT mpoOaeMbl 3TOr0
Mupa.

B conmepxanum y4eOHOW IUCIUIIIMHBI TO (DU3UKE TPU TOJATOTOBKE
oOydJaromuxcst MO0  CICNHUATBHOCTSAM  TEXHOJOTHYECKOTO  Mpous



PO EeCCHOHATTEHOTO 00pa3oBaHusl MPOQPWIHHONW COCTABIISIONMICH SIBISICTCS
pazmen «DNEeKTpOJAMHAMHKA», TaK Kak OOJBIMMHCTBO TMpodeccuii u
CHEIUATBbHOCTEH, OTHOCANIUXCS K J3TOMY TOpoduito, CBsA3aHBI C
ANEKTPOTEXHUKOU U DJIEKTPOHUKOM.

Teopernueckue cBefeHUs N0 (U3UKE JOMOIHSIIOTCS AEMOHCTPALUAMHU
U 1a00paTOPHBIMHU pabOTaMH.

N3yuenne obmeoOpazoBaTenbHoil yueOHOM mucuumumasl OY .11
du3nka 3aBepuiacTcs MOABEACHUEM HTOTOB B (popMe sK3aMeHa B paMKax
IPOMEXKYTOUYHOM aTTecTallmu CTylIeHTOB B mporecce ocBoeHus IIIIKPC c
MOJIYYEHHEM CpeTHEro 0011ero 0opa3oBaHusl.

MECTO YYEBFHOHN JUCHUIIJIMHBI B YYEEHOM ILJIAHE

VYyeOnas guciumummHa OYA.11 ®Pusuka saBisgercs  y4eOHbIM
MpEeAMETOM IO BBIOOPY M3  00s3aTenbHOM  NIpeaIMeTHONM  00JacTu
EcrectBennbie Hayku @I'OC cpeanero ob1iero oopazoBaHusl.

YyeOHast  JIUCLUIIIMHA ova.11 dusuka U3y4aercs B
obmeoOpazoBarenbHOM IMKiIe yueOHoro miana IIIIKPC na 6a3e ocHOBHOTO
0011ero oO0pa3oBaHus ¢ MOJTYUYCHHUEM CPEIHET0 OOIIEro 00pa3oBaHMs.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCIUIIJINHBI

OcBoenne coaepxkanust yudeOHod nucuumuimael OY/.11 ®usuka
o0ecrieunBaeT IOCTUKEHUE CTYJCHTAMU CIICIYIOMINX Pe3yJIbTATOB:
JUYHOCHHbBIX:

- YyBCTBO TOPJOCTHU U YBAKEHUS K HUCTOPUU U JOCTHXKCHUSIM
OTEYECTBEHHOU (u3nueckoil Hayku; (DU3WYECKH TPAMOTHOE MOBEJICHHUE B
MpOQECCUOHATIBHON AEATENBLHOCTH U ObITY MpHU OOpallleHuu ¢ Ipudopamu U
YCTPOWCTBaMH;

- TOTOBHOCTh K TIPOJIOJDKCHHUIO OOpa3oBaHUST U  TOBBINICHUS
KBaMpUKaud B  HU30paHHOW MpOodecCUOHATBHOU  JACATENBHOCTU H
00BEKTHUBHOE OCO3HAHUE POJIU (PU3UUECKUX KOMIIETEHITUI B 3TOM;

- YMEHHUE WCIOIb30BaTh JOCTIXKCHHUS COBPEMEHHOW (U3MUECKOU
Hayku U (U3NYECKUX TEXHOJOTHM IS TOBBIMICHUS COOCTBEHHOTO
WHTEIJIEKTYaJIbHOTO  pa3BUTUSI B BBIOpaHHOM  MpodeCCHOHATBHOM
NeATEIIbHOCTH;

- YMEHHE CaMOCTOATENIbHO JI00BIBAaTh HOBBIC sl ce0si (Pu3MUECKUe
3HAHUS, UCTIONB3YSI JI TOTO JIOCTYHBIE ICTOYHUKUA UH(POPMAITUH;

- YMEHHME BBICTPauBaTh KOHCTPYKTHMBHBIE B3aHMMOOTHOIICHUS B
KOMaH/I¢ TI0 PEIICHUI0 00IIUX 3a/1a4;

- YMEHHME YNPaBISATh CBOEM TMO3HABATENBHON  JAESATEIBLHOCTHIO,
MPOBOJIUTh  CAMOOIIEHKY YPOBHS  COOCTBEHHOTO  WHTEJUICKTYaJbHOTO
pa3BUTHS;

MemanpeomMemHuvix:



- ICTIIOJIb30BAaHUE PA3JIMYHBIX BHUIOB I103HABATEIBHOW AESATEIBHOCTU
1T pelieHns (PU3NIEeCKUX 3a/1a4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOmrolleHUsI, OMNHCAHMS, W3MEPEHHUs, OSKCIHEPUMEHTA) i1 H3yYEHHs
Pa3JIMYHBIX CTOPOH OKPYKAIOIIEN NEVCTBUTEIBHOCTH;

- HUCHOJb30BAaHUE  OCHOBHBIX  MHTEUIEKTY&JIbHBIX  OIEpallUii:
IOCTAaHOBKU 3ajaud, (OPMYJIHpPOBaHMUS THUIIOTE3, AaHAIU3a M CHHTE3a,
CpaBHEHHsA, OO0OOIIEHMs, CUCTEMAaTH3alliM, BBIABICHUS  IPUUYUHHO-
CJIEICTBEHHBIX CBS3€H, IOMCKAa AHAJIOIOB, (POPMYJIMPOBAHMS BBIBOJOB MJIs
U3y4YEHUs Pa3IMYHbIX CTOPOH (PU3HUYECKUX OOBEKTOB, SBJICHUHN U MPOIIECCOB,
C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCS B MPO(ECCUOHATEHON
chepe;

- YMEHHE T€HepUpOBaTh UJEH U ONPEACIATh CPENCTBA, HEOOXOAMMBIC
JUTSL MX pealin3aliiy;

- YMEHHME HCIOJb30BATh PAa3IUYHbIE HMCTOYHUKH JUISl TOITYYEHUs
¢uznyeckoit nH(OPMALINY, OLIEHUBATD €€ I0CTOBEPHOCTD;

- YMEHHE aHAJIU3UPOBATh U MPEACTABIAT, HHPOPMALIUIO B PAIUYHBIX
BUJAX;

- YMEHHE MyOJMYHO TPEACTaBISATh PE3yJbTaThl COOCTBEHHOIO
UCCJIEIOBaHMSI, BECTU JIUCKYCCHM, JIOCTYIHO M TapMOHMYHO COYeTast
coziepKaHue U GopMbI PeCTaBIIsIEMON HH(OPMALUY;
npeomemmuulx:

- c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O POJU M MecTe (PU3UKU B
COBPEMEHHOW HAy4YHOW KapTHHE MHpA; MOHUMaHUE (PU3UYECKON CYLUIHOCTH
HaOMogaeMbIXx BO BceneHHOW sBIIEHHMNA, oAU (PU3UKUM B (POPMHUPOBAHUU
Kpyrosopa " (QYHKIMOHQJIbHONH TI'pPaMOTHOCTH 4EJIOBEKa JUIsl pPELICHUs
NPaKTUYECKUX 3a/1a4;

- BJAJICHUE  OCHOBOINOJArarmoUUMH  (PU3NYECKUMHU  TOHITHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU W TEOPHSIMHU; YBEPEHHOE MCIOJIb30BaHUE
(u3nyecKoil TEPMUHOIOTHH U CUMBOJIUKH;

- BIAQJCHUE  OCHOBHBIMH  METOJAAMHM  HAYYHOTO  IO3HAHUA,
UCIIONIb3yeMbIMH B  (pu3uKe: HAOJIIONEHHEM, OINHUCAHUEM, H3MEPEHUEM,
AKCIIEPUMEHTOM;

- yMmMeHusi oOpabaTblBaTh pe3yibTaThl H3MEPEHUH, OOHapyXUBATh
3aBUCUMOCTh MEXAY (PU3NYECKHMMH BEITUYMHAMH, OOBACHATH MOJYyYEHHbIE
pe3ynbTaThl U AEJIaTh BHIBOJBI,

- c(hopMUPOBAHHOCTH YMEHUS PEIIaTh (PU3NUECKUE 3a/1aUH;

- c()OPMUPOBAHHOCTH YMEHHUSI MPUMEHATh MOJYyYEHHbIC 3HAHMS IS
OOBSICHEHHUsS] YCJIOBUW TMpOTEKaHUs (PU3MUECKUX SBICHUM B MPUPOJE,
npodeccroHanbHON cepe W AJIA TPUHATUS NPAKTUYECKUX pEUICHUN B
IMOBCEJHECBHOM KU3HU;

- c(OPpMUPOBAHHOCTH COOCTBEHHON TO3UIMU [0 OTHOLIEHUIO K
dusnueckoil UHPOpMaLIMHU, TOJYYaeMOU U3 Pa3HbIX HCTOYHUKOB;

- oBnajgeHue ((popcUpOBaHHOCTH MPEACTABICHUN) MPaBUIAMHU 3alUCH
¢usnueckux Gopmyn penbepHO — TOUEUHOUM cucTeMor oOpaszoBanmii JL



bpaiinsg (mns cnensix u cnaboBumsmux oOydarommxcs). (B pen. [lpukasa
Munob6puayku P® ot 31.12.2015 N1578).

JIuunocmmuoie pezyiomamol:

JIP 1: Oco3Haromuii ce0si rpaXX JaHUHOM M 3alllUTHUKOM BEJIUKON CTPaHbI

JIP 4: IlposBisitomiMii U JEMOHCTPUPYIOIIUM YBaXKEHHUE K JIIOASM Tpyaa,
OCO3HAIOIIMK  LEHHOCTh  CcOOCTBEHHOro  tpyna. Crpemsmmiics K
(OopMUPOBaHHIO B CETEBOM cpele JMYHOCTHO M MPOo(ecCHOHAIBHOTO
KOHCTPYKTHUBHOTO «LIU(POBOTO CIIea»

JIP 13: OcyuiecTBiATh MOUCK, aHAIW3 W HUHTEPIPETALNIO HH(pOpMaLuH,
HEOOXOAMMOM JJIs1 BBIIOJIHEHMS 33124 POPECCUOHATBHON AESITEIbHOCTU

JIP 14: Ucnonb3oBaTh HH()OPMALIMOHHBIE TEXHOJIOTUN B TIPO(HECCUOHATHEHON
NEeATENbHOCTH

JIP 15: PabGoTtaTh B KOJUIEKTHBE U KOMaH e, 3P(HEKTUBHO B3aMMOICHCTBOBATD
C KOJUIETaMU, pyKOBOJICTBOM, KJIMEHTaMHU.



TEMATHYECKHUH IIVIAH Y COJEP’)KAHUE YYEBHOM
JTUCHUIIJIUHBI OY/1.11 ®PU3UKA

Ne HaumeHnoBaHue pa3zienoB U TeM Makcum. BTu. B KonuuectBo Camoc-Tos-
/o yueOHas ¢dopMe | ayAMTOpHBIX 4acOB | TeJbHAs
Harpy3ka | IpakThde pabora
CKOH BCEr0 mabopar
IIO/ITOTOB pabot
KH
BBEJEHUE
| BBenenune 2 2
Pasznmea 1. MEXAHUKA 50 38 2 12
1.1 | Kunemaruka 16 14 2
1.2 | JIunamuka 20 14 2 6
1.3 | 3akoHbI coxpaHeHUs 14 10 4
Pazzen 2. OCHOBBI MOJIEKYJISTHON ®U3UKH 34 24 4 10
U TEPMOJAMHAMUKHA
2.1 | OcHOBHBIC TIOJIOKECHHS MOJICKYJISIPHO- 6 4 2
KUHETUYECKON TEOPHUH. N neanpHbll Tas.
2.2 | OCHOBBI TEPMOJIMHAMUKHA 12 8 2 4
2.3 | CgoiicTBO MapoB 10 6 4
2.4 | CBOMCTBO XUAKOCTEH 4 4 2
2.5 | CBOIiCTBO TBEpABIX TN 2 2
Pasznen 3. 9JIEKTPOJAUHAMUKA 70 56 6 14
3.1 | DaekTpocTaTHvecKoe moje 10 8 2
3.2 | 3aKOHBI IOCTOSIHHOT'O TOKa 20 16 4 4
3.3 | DneKkTpudecKknuii TOK B MOIYTPOBOJHUKAX 10 8 2
3.4 | MarauTtHoe nose 16 12 2 4
3.5 | DnekTpoMarHuTHas MHYKIIUS 14 12 2
Paznen 4. KOJIEBAHUSA U BOJIHBI 32 26 2 6
4.1 | MexaHunueckue KojeOaHust 12 8 2 4
4.2 | Yupyrue BOJIHBI 10 10
4.3 | DnekTpoMarHuTHbIE KOJIeOaHusI 6 4 2
4.4 | DneKTpOMarHuTHbHIE BOJIHBI 4 4
Pazgen 5. OIITUKA 20 14 2 6
5.1 | Ilpupona creta 10 8 2 2
5.2 [BonHOBBIE CBOWCTBA CBETA 10 6 4
Paznen 6. OCHOBBI CIIELIMAJIBHOM TEOPUH 9 6 3
OTHOCHUTEJBHOCTHU
6.1 |OcHOBEI crienMaNBHOI TEOPHH OTHOCHTENLHOCTH 9 6 3
Pasnea 7. JJIEMEHTBI KBATHOBOM ®U3UKH 20 14 6
7.1 | KBaHTOBas onTHKa 6 2 4 2
7.2 (du3uka aToma 6 4 2
7.3 [Pu3uka aTOMHOTO spa 8 6 2
Koncynpranun 21 21
WnanBuayanbHbIA TPOEKT 12 12
Bcero 270 2 180 16 90
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COJIEP)KAHUE YYEFHOM JTUCIUIIINHBI

Bsenenmue.

®usznka — ¢QyHIaMeHTaIbHasi Hayka O npupoje. EcTtecTBeHHO-
HAy4YHbIA METOJI MO3HAHHUS, €r0 BO3MOXKHOCTHM U TPAHUIbI MPUMEHUMOCTH.
DKCHEpUMEHT U TEOpHs B Mpolecce MO3HAHUS PUPObl. Memoodvl nayunozo
nosHanua u Qusuueckaa kKapmuna mupa. MopenupoBaHue (HU3NUIECKUX
SABJICHUM U TpolieccoB. Poyib SKCIIEpUMEHTa U TEOPUU B TMPOIECCE MO3HAHMUS
npupoabl. Pusnueckas BenuuuHa. llorpemHocTH u3MepeHHid (PU3MYECKUX
BenuunH. @Dusnyeckue 3aKkoHbI. ['paHUIBI MNPUMEHUMOCTH (PU3NYECKHUX
3akoHOB. [loHsiTHE O (u3MUecKkol KapTuHE Mupa. 3HaYeHUE (PU3UKU TPHU
ocBoeHnH crnenuranbHocter CII0.

Paznena 1: Mexanuka.
1.1. KunemaTuka.

Mexannueckoe  naBwxkenue. Ilepememenne. Ilyts.  CkopocCTs.
PaBHOMEpHOE TpAMONMHENHOE IBWKEHHE. YCKOpeHHe. PaBHOIepeMeHHOE
npsiMosivHeliHoe  nBwkeHue. (CBoOomHoe majeHue. JIBrkeHue — Tena,
OpOIIIEHHOTO TOj] YIJIOM K TOpU30HTY. PaBHOMEpHOE ABWKEHHE TO
OKpYKHOCTH. LIeHTpOoCTpeMUTEIBLHOE YCKOPEHUE.

Jemoncmpavyuu

3aBUCUMOCTh  TPAGKTOpPUM OT BbIOOpa cHUCTeMBbl  OTcueTra. Bumsl
MEXaHUYECKOTO JBUKECHHSI.

Camocmoamenvnan paooma.

Perienne KOIMYECTBEHHBIX 3a/1a4 110 UHIWBUAYAJbHBIM 3aaHUSIM.

1.2. Ilunamuka.

[TepBeiii 3akon Herorona. Cuima. Macca. Umnynsc. Bropoit 3akoH
Hprorona. OCHOBHOM 3aKOH KJIACCUYECKOM JMHAMUKHU. TpeTUd 3aKOH
Hbrorona. 3akoH BcemupHOro Ttiarorenus. ['paButaunonnoe nose. Cuna
TshkecTu. Bec. BbiGop BecoB miis pasHbIX mUpoT B Toprowie. CrocoObl u3-
MepeHus Macchl Tesl. Cuiibl B MEXaHUKE.

Jlemoncmpavyuu

PaBeHCTBO ¥  NIPOTHBOMOJIONKHOCTH  HANpaBJICHHUS CHJI JACHCTBUS W
IIPOTUBOICUCTBUSL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIlyH.

Cuinbl TpeHUA.

HesecomocTs.

Jlabopamopnasa paboma. N3menenue ko3pHUIIMEHTAa TPEHUS CKOJIbKEHUS.
Camocmoamenvnan paooma.

Coob6mienue Ha Temy: «.Hptotown, I'. ["anuneii»

Pemienne »skcnepumeHTanbHbIX 3amad.  CocTaBjieHHE KPOCCBOPAOB IO
MIPOMJICHHOMN TEME.
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1.3. 3akoHBI cOXpaHeHHUS.

3aKoH coxpaHeHUs uMmIyibca. PeakTuBHOe ABmxeHue. Pabora cuibl.
PaboTa moreHumanbHbIX cwil. MomHocTh. DHeprus. Kunernueckast sHeprus.
[loTeHnmanbHas 3HEprusi. 3aKOH COXPAaHEHMsI MeXaHW4YecKou sHepruu. IIpu-
MEHEHHUE 3aKOHOB COXPAaHEHHSI.
Jlemoncmpayuu
PeakTuBHOE IBM>KXECHHUE.
[lepexon moTeHNIMAIbHON PHEPTUU B KHHETUUECKYIO U OOPATHO.
Camocmosamenvhan paboma.
Pemenne kauecTBeHHBIX 3a1a4 110 TeMe. CocTaBiIeHUE OMIOPHOTO KOHCIIEKTa

Pa3nen 2: Mouiekyasipuas ¢pusuka. Tepmoannamuka.

2.1. OcHOBHbIE TOJIOKEHHSI MOJIEKYJISAPHO-KUHETHYECKOl TeopuM.
HNneanbublii ra3

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TeOprr. Pazmepsl
M Macca MOJeKyld UM aToMmoB. bpoyHoBckoe nsumxenue. Huddysus. Cunsl u
SHEPrus MEKMOJIEKYJSIPHOTO B3aumoaeicTBua. CTpoeHue ra3o00pa3HbIX,
KUAKAX U TBEpAbIX Tel. CKOPOCTH NIBMXKEHMSI MOJIEKYJI M MX H3MEPECHHE.
WNneansHblii ra3. [laBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TeOpHH ra3oB. TeMriepaTypa U ee usMepeHue. ['a3oBble 3aKOHBI.
AOCOTIOTHBIN HYJIb TeMIEPATypbl. TepMoauHaMuUecKas 1IKajia TeEMIIEpaTyphl.
VYpaBHEHHE COCTOSHMS MICAIIBHOTO ra3a. MoJisipHas ra3oBast IOCTOSIHHAS.
Jemoncmpavyuu
JIBrxeHue OpOYHOBCKMX yacTull. VM3MeHeHue JnaBiieHus raza ¢ M3MEHEHHUEM
TEeMIIepaTypbl PU MOCTOSIHHOM 00bEME.
Camocmoamenvnan paooma.
N3roroBiieHne Mozenen KpUCTaNINYECKON PEIIETKY.

2.2. OCHOBBI TEPMOIMHAMHKH.

OCHOBHBIE MOHATHS U OINpeeTeHUs. BHYTpeHHSsSI 3HEPTUs CUCTEMBI.
BuyTpennsis sHeprus wuaeansbHoro rasza. Pabora u Ttemmora kak (Gopmsl
Iepelaud SHEPruM. TemioeMKOCThb. YIeNbHas TEIUIOEMKOCTb. YpPaBHEHUE
TersioBoro O6ananca. [lepBoe Hauano TepmMoarHAMHUKU. AnadaTHBIN MpoIiiecc.
[TpuHnun nenctBus TermioBord mammHbl. KIIJ[ TemioBoro asuraresns. Bropoe
Hayajgo TEepMOAMHAMHKHU. TepmMoauHamuyeckass IIKaja  TeMIepaTryp.
XonoauiibHble MalliMHbL. TerioBble ABUrarenu. OxpaHa mpupo/Ibl.
Hemoncmpauuu
Huddyzus. U3oTepmudeckuit 1 1300apHbIN MPOLECCHI.

Jlabopamopnasa padoma. OnbiTHAA poBepka 3akoHa ['ei — JTroccaka.
Camocmoamenvnan paooma.

Hoxinan va temy: «/. 1. Mennenees, benya I[lons OMuib Knaneiipon».
Pemienue 3a1a4 ¢ aieMeHTaMU MOJICTTUPOBAHUS CUTYaIlUH.

2.3. CBoiicTBa mapos.
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Hcnapenve u konaeHcauus. HacelmeHHslil map u ero cBoiictBa. AO0-
COJIOTHAsE M OTHOCHUTENIbHAs BJIAXHOCTh BO31yxa. Touka pocel. Kunenwe.
3aBUCUMOCTh TEMIEPATYpPhl KUMNEHUS OT AaBieHus. lleperpersiii map U ero
HCMOJIb30BaHUE B TEXHUKE.

Jemoncmpayuu

N3meHeHnue BHYTpEHHEH SHEPTUH TEJ IIPU COBEPIICHUH pabOThI.
Moeny TeIUIOBBIX ABUTATEIICH.

Camocmosamenvnasn paooma.

CocraBnenue peOycoB.

Pedepar o oxpane okpy:karonieit cpespl.

2.4. CBoiicTBa KHKOCTEH.

XapakTepUCTUKa >KUIKOTO COCTOSIHMA BemiecTBa. [lOBEpXHOCTHBIA CIOM
XKUJIKOCTHA. DHEPTHUS IOBEPXHOCTHOIO CJOS. SIBIIEHUA HA TPAHULE )KUIKOCTH C
TBEPJIbIM TeJoM. KanuisipHble sSIBICHHUS.

Hemoncmpayuu

Kunenue Bosibl Ipy MOHUKEHHOM JaBJICHUH.

[TcuxpomeTrp u TUTpOMETP.

SIBneHuUs MOBEPXHOCTHOTO HATSXKEHUS M cMaduBaHus. Kpucramisl, amopdHbIe
BEILIECTBA, )KUAKOKPUCTALINYECKHUE TENA.

Jlabopamopnasa padoma.

N3mepenue Bi1aXHOCTH BO3yXa.

2.5. CBoiicTBa TBepPAbIX TeJl.

XapakTepuUCTUKa TBEPAOTO COCTOSIHUS BEIIECTBA. YIPYrue CBOMCTBA
TBEpIBIX Tell. 3akoH ['yka. MexaHndeckne CBOMCTBA TBEPABIX Tel. TeruoBoe
paclIMpeHre TBEPABIX TEN U XKUAKOCTEH. [InaBienne u KpucTauin3aiusi.

Paznea 3: JiaekrpoguHaMuKa.
3.1. DaekTpocTaTu4ecKoe moJie.
DJIEKTPUYECKHE 3apAnbl. 3aKOH COXpaHEeHMs 3apsaa. 3akoH KynoHa.
OnekTpuueckoe mnoJie. HampshkeHHOCTh anekTpuyeckoro mnois. [IpuHuun
cynepno3unuu moJiei. Pabora cun smekTpocrarudeckoro mojs. IloreHmmannt.
Pa3HocTh moTeHIManoB. DKBUNOTEHIUAIbHBIE MOBEPXHOCTU. CBSA3b MEXKAY
HalpsDKEHHOCTBIO M PA3HOCTBKD  IMOTEHUHUAIOB  AJIEKTPUYECKOTO  IOJIA.
JnanekTpukn B dyeKTpuueckom  1oJie.  [lomsipu3anust  AUAIIEKTPUKOB.
[IpoBognuku B snekTpuueckoM mnone. Konpencatopel. CoeguHEHHE KOH-
JIEHCATOpOB B Oartapero. DHeprusi 3apsHKeHHOTO KOHJACHcAaTopa. JHEeprus
AIEKTPUYECKOTO TOJIS.
Hemoncmpauuu
B3aumonericteue 3apspkeHHbIX Tell. [IpOBONHUKM B JJIEKTPUYECKOM IIOJIE.
JIMpAEKTpUKY B dieKTpudeckoM nosie. KonaeHcaTopsl.
Jlabopamopnaa padooma. OnpeneneHue 3JNEKTPUUYECKOTO COMPOTHUBIICHUA
npoBOAHMKA 1O 3aKkoHY Oma. Onpenenenne D/1C nCTOYHMKA TOKA.
Camocmoamenvnasa paooma.
Pelienrie KOMIETEHTHOCTHO- OPUEHTUPOBAHHBIX 33/1a4.
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3.2. 3aKOHBI MOCTOSTHHOTO TOKA.

VYcaoBus, HeoOXomWMmble  JUII  BO3HMKHOBEHUS W TOJACPKAHHS
ANEKTpUUYECKOro Toka. Cuia ToKa U IJIOTHOCTh TOKA. 3akoH OMa Jisl ydacTKa
nenu 0e3 DJ1C. 3aBUCUMOCTh 3JEKTPUUYECKOTO CONMPOTUBIICHUS OT MaTepuaa,
JUIMHBI W IUIOIIAJA TOIMEPEYHOrO0 CEYECHUS MPOBOJHUKA. 3aBUCHUMOCTD
ANEKTPUYECKOTO  CONPOTUBIEHUS  MPOBOJAHUKOB  OT  TEMIIEpaTyphl.
DJIEKTPOJIBUXKYIIAasi CUja MCTOYHMKA TOKa. 3akoH Oma Ui MOJHOW UEIMu.
Coenunenne nTpoBOAHUKOB. COENMHEHUWE HWCTOYHUKOB AJIEKTPUYECKOU
sHepruu B Oartapero. 3akoH Jxoyns—Jlenna. PaGotra M MOUIHOCTH
ANEKTPUUECKOro ToKa. TersoBoe aecTBUE TOKa. Pacxon DieKTposHepruu u
pacyer ee CTOMMOCTH.

Jemoncmpayuu

TeruioBoe NENCTBUE INEKTPUIYECKOTO TOKA.

CoOcTBeHHas U MPUMECHAs! MPOBOAUMOCTD MOTYTPOBOTHUKOB.
[TomynpOBOIHUKOBBIN AHOI.

Tpanzucrop.

OmneIT Dpcrena.

Jlabopamopnasa padoma.

OrnpeneneHue 3JIeKTPUIECKOTO COMPOTUBIIEHUS MPOBOAHUKA MO 3aKOHY OMma.
Onpenenenue IJIC uCTOYHMKA TOKA.

Camocmoamenvnasa paboma.

ITonroroBka npe3eHraiuii mo reme: «M-A. Ammnep, X.93. JIeH».

[logroroBka mnpeseHTtannii nmo teme. «lIpuMeHeHHE MOTYNIPOBOIHUKOBBIX
IpUOOPOBY.

3.3 DJieKTpuYecKHii TOK B MOJYyNPOBOAHUKAX.

DJIEKTPOHHASI CTPYKTYpPa TBEPBIX TEJI. JHEPrEeTHUCCKUE YPOBHH U
sHeprerudeckue 30HpI. COOCTBEHHAs IIPOBOIMMOCTb MOJTYIIPOBOHHKOB.
[TomymipoBOTHUKOBBIE IPUOOPHI.

Jlemoncmpavyuu

B3anmoneiicTBre MPOBOJHUKOB ¢ TOKaMHU. OTKIIOHEHHE 3JIEKTPOHHOTO IMy4Ka
MarHUTHBIM TOJIEM. DJIEKTPOIBUTATENb. DIEKTPOUIMEPHUTEIbHBIC TPHUOOPHI.
Camocmoamenvnaa paboma

Peliennie KOIMYECTBEHHBIX U KAUECTBEHHBIX Pa3HOYPOBHEBBIX 3a]1a4.

3.4. MarauTHoOe 1oJie.

BekTtop WHAYKIMM MAarHUTHOTO T0JA. JIeWCTBME MArHUTHOrO TIOJISI HA
NPSMOJIMHENHBIA TPOBOJAHUK C TOKOM. 3akoH Awmrmepa. B3ammonercrBue
TOKOB. MarHutHbIi MoTok. PaboTta 1mo nmepemenieHrio NpoBOIHUKA C TOKOM B
MAarHUTHOM ToJie. J[efCTBME MAarHUTHOIO MOJIs HA NBWXKYIIMcs 3apsan. Cuia
Jlopenna. OnpeneneHue yJIeabHOro 3apsaa. Y CKOpUTENIU 3apsiKeHHbIX YACTHII.
Jemoncmpayuu
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OnextpomaruuTHast UHAyKuus. OnbiTel Gapazes.

3aBucumMocts JJIC caMOMHIYKIMH OT CKOPOCTH M3MEHEHHSI CWJIbl TOKa U
MHIYKTUBHOCTU IIPOBOJHUKA.

PaboTa snexkrporeneparopa. Tparcdopmarop.
Jlabopamopnaa paboma. VI3ydyeHne SBIEHUS JIEKTPOMArHUTHONW WHIYKIIMH.
Camocmoamenvnan paboma.

CocraBiieHue 3JIEKTPUYECKHUX LENEH € MOCIEI0BAaTEIbHBIM U NapaAJIICIIbHBIM
COCIMHEHHEM.

C6opka cosHeyHO 6aTapen U3 NOAPYYHBIX CPENICTB.

3.5 DyleKTPOMATHUTHASI HHAYKUMS.

DOnekTpoMarHuTHas WHAYKUWsA. BuxpeBoe snektpuueckoe mnone. [llkana
ANEKTPOMATHUTHBIX BOJIH. CaMOMHAYKUUA. OHEPrus MarHUTHOTO IOJIS.
[IpyrHumn pagnocssasu. Buael pagnocsssu. Pagnonokanus.
Camocmoamenvnan paooma.

[ToaroToBka coobmenuii o teme: «IIpuMeHeHne KoaedaTeabHbIX KOHTYPOB B
PaAMOTEXHUKEY.

Pa3znen 4: KosieOanusi v BOJIHBI
4.1. Mexannuyeckue KoJieOaHus.
Konebarenbnoe gaBuxeHue. [apmonuueckue kosnebOanus. CBOOOIHBIC
MexaHudeckue Kojebanus. JIMHeiHble MeXaHW4YecKue KoJyieOaTeabHbIE CH-
ctembl. [IpeBpaneHue 3Hepruu mpH KoJieOaTeTbHOM JBI)KEHHH. Pe3oHaHc.
CBoOoiHbIE  3aTyxarouue MeXaHudeckue KojeOanus. BbIHYXIeHHbIC
MEXaHUUYECKHE KOJIeOaHuUs.
Hemoncmpayuu
CB00OOIHBIE U BBIHYKJICHHBIE MEXaHUUYECKHe Koebanus. Pe3onanc.
O6pazoBaHnue W pacnpocTpaHEHUE YNPyrux BoJIH. YacroTa KojieOaHUM U
BBICOTA TOHA 3BYKa.
Jlabopamopnaa paboma. VIyueHue 3aBUCHUMOCTH TIepuOaa KOJeOaHUs
MasTHUKA OT JJIMHbI HUTH.
Camocmoamenvnasa paboma.
Pemienne MeranpeaMeTHBIX 3a/1a4.
[TonroroBka mpe3eHtauumi no TteMme. «lIpuMeHeHune yibTpa3Byka H
uH(ppa3ByKay.

4.2. Ynpyrue BOJHBI.

ITonepeynsie W MPOAOIBHBIE BOJHBI. XapaKTEPUCTUKUA BOJIHBI. Y PaBHEHUE
miockor Oerymieit BosHbl. UHTepdepenius BonH. I[lonsarue o mgudpakiuu
BOJIH. 3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €r0 MPUMEHEHHE.

4.3. DeKTpOMArHUTHBIE KoJieOanusi. CBOOOIHbIE 3JIEKTPOMArHUTHbIE
kosneOanus. [IpeBpanieHue 3Hepruu B KojaedaTeIbHOM KOHTYpe. 3aTyXaroume
ANIEKTPOMArHUTHBIE KoJieOaHus. [ eHepaTop He3aTyXaromux
AIIEKTPOMArHUTHBIX KoJieOaHui. BoIHY X I€HHbIE 3JIeKTpHUecKrue KoieOaHusl.
ITepemennsiit TOK. ['eHepaTop nepemMeHHOro Toka. EMKOCTHOE U HHAYKTUBHOE
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CONPOTUBJIEHUS IEPEMEHHOTO TOKA. 3aKkOH OMa JUIsl 3JIEKTPUYECKOM LIenn
MEePEMEHHOTO TOKa. PaboTa u MOLTHOCTh IEPEMEHHOTO TOKa. [ 'eHepaTopbl
toka. TpancpopmaTtopsl. Toku Bbicokoit yacToThl. [lomyuenue, nepenaya u
pacpeneneHue JIEKTPOIHEPTUN.
Jemoncmpayuu

CBOOOJHBIE AJIEKTPOMAarHuTHbIE KosneOaHus. OcuuiuiorpamMma MEpPEMEHHOTO
Toka. KoHaeHcaTop B Lienu IEepeMEeHHOro Toka. Karymika WHIyKTHBHOCTH B
LENU NIEPEMEHHOr0 TOKa. Pe30HaHC B MOCIEN0BATEIBHON LENH IIEPEMEHHOTO
TOKa. M31rydeHne U mpueM 3JIEKTPOMAarHUTHBIX BOJIH. PagnocBsisk.
Camocmoamenvhan paboma:

Pemenue 3a1a4 co crienuanbHbIM YKIIOHOM.

4.4. JNeKTPOMATHUTHBIE BOJHBI.

DONeKTpOMarHuTHOE  MOJIE  Kak  OCOObId  BHJI  MAaTepuu.
OnexkTpoMarHuTHbIE BOJIHBI. BuOparop I'epua. OTKpbITHI KoJieOaTENbHBIN
KoHTyp. M300perenue pamuo A. C. IlonoBemm. IloHsiTHE O paguOCBs3H.
[IprMeHeHne INEKTPOMAarHUTHBIX BOJIH.

Jlemonucmpayuu Hznyuenue u npuem  J1eKMPOMACHUMHBIX  B0JIH.
Paouocesase.

Pasznen S: Onruka.

5.1. Ilpupoaa cBera.

CKOpOCTh pPAacHpOCTPAHEHMSI CBETA. 3aKOHBI OTPAKEHUS W IPEIOMIICHHS
ceeta. llomHoe otpaxkenue. JIuH3pl. [71a3 kak onTUYeckas CUCTEMA.
OnTtuyeckue npudOpHI.

5.2BoaHoBbie cBolicTBa cBera. MHrepdepenuus cera. KorepeHTHOCTH
CBETOBBIX Jyuei. MHTepdepeHunss B TOHKMX IUIeHKax. llonockl paBHOM
tonmuuHbl. Konbia Herlotona. Mcnons3oBanne MHTEpPEpEeHLMH B HAayKe H
texHuke. Judpakuus csera. udpakuus Ha menn B NapaliedbHBIX JTyyax.
Hudpakuuonnas pemerka. [lonstue o ronorpaduu. Ilomspuzanms
noriepeyHbix BOJIH. [lossipuszanus cBera. J[BoriHOe mydenpenomienue. [loms-
pounsl. ucnepeust cera. Buabl criektpoB. Cniektpbl ucnyckanus. CrnekTpsl

MOTJIONICHUSI. VYabTpadguoneroBoe - u uH(ppakpacHOE  HM3JTy4YCHUS.
Pentrenosckue nyuu. X nmpuponsa u CBOWCTBA.
Jlemoncmpavyuu

3aKOHBI OTPAXEHUS U MpeJoMIIeHHs cBeTa. [lonHOoe BHYyTpEeHHEe OTpakKeHHE.
OnTuyeckue npudbopsl. Uurepdepenus ceera. Judpaxuus ceera
ITonsapuzanus csera.

[Tony4yeHue cnekTpa ¢ MOMONIbIO TPU3MBI.

[Tony4yenue cnekTpa ¢ MOMONIbI0 AUPPAKIMOHHON PEHIETKH.

CnekTpockKor.

Jlabopamopnasa padboma.

Onpenenenne nokasaresis MPeIOMIIEHUS CTEKIIA.

Jlabopamopnasa paboma (e hopme npakmuueckoi no020moeKu)
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Ha6monenue nnrepdeperunu u audpakiuuy cBeTa.
Camocmoamenvnan paboma.

Cooo6menue no teme: «IIpupona ceera»

ITocTpoenue nzo0paxeHus, 1aBaeMoe JTMH30M.

[ToaroroBka qokjaga ¢ mpe3eHTaIuel 1Mo 0THOM BRIOpAaHHOH TeMe:
NudpakpacHoe u ynpTpadnoneToBoe U3TyueHHUs.

PeHTreHoBCckO€ U3MyUYEHHUE.

Paznen 6. OCHOBBI cIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH.
6.1 OcHOBBI CIEIUAJIBHOM TEOPHH OTHOCUTEIBLHOCTH.
NHBapraHTHOCTh MOIYJSI CKOPOCTM CBE€Ta B BaKyyMe. [locTynatsl
OiinmrelriHa. [IpocTpaHCcTBO U BpeMs CIIELMAIIBHON TEOPUH OTHOCUTEIBHOCTH.
CBs13b MacCBhI M HEPTUU CBOOOJHOM YaCTULBI. DHEPTUs MTOKOSI.
Camocmosamenvnaa  padoma  llogrotoBka  cooOlIeHHE TIO  TEME:
«lIpakTnueckoe  TpPUMEHEHHUE ITOJIOKEHU I CIIEHHAIBHOW  TEOpUU
OTHOCUTEIBHOCTH (LUKJIOTPOHBI- YCKOPUTENH 3apsKEHHBIX YaCTHII)»

Pasznes 7. JjieMeHTbI KBAHTOBOW (QPU3MKH.
7.1. KBanTOBasl ONITHKA.
KBanToBass rumoreza Ilmanka. ®otonbl. BuemHwuii (orodnekTpuueckuii
s dext. Buyrpennnii pororddext. Tumbl hoTOII€MEHTOB.
Jemoncmpavyuu
®doT0o3dheKT.
Camocmoamenvnaa paboma
[loaroToBka 3cce mo teme: «llpumenenue sBnenus ¢otoddpdexra B Moeit
CIIEUATBHOCTH

7.2. ®u3uka aToma.

Pa3zBuTHe B3riA10B Ha CTPOCHUE BEIIECTBA. 3AKOHOMEPHOCTH B ATOMHBIX
cnieKkTpax Bojopoja. Snepuas monens atoma. OnbiTe . Pezepdopna. Moaensb
aroma Bogopoja o H. bopy. KBantoBsie renepaTopsl.
Jlemoncmpavyuu

JIuHeluaTble COEKTPHI Pa3IMYHBIX BellecTB. M3nydeHue nazepa (KBaHTOBOIO
reHepaTopa).

Camocmoamenvnasa paooma.

IToaroroska npesenranui 1o reme: «H. bop».

7.3. du3uKa aTOMHOIO s/ApAa.

EcTecTBeHHast palnOaKTUBHOCTh. 3aKOH paJnOaKkTUBHOro pacnana. CrnocoOsl
HAOJIIOICHUSI U PETUCTPALMM 3apsOKeHHbIX YacTull. O¢dekr BaBunoBa —
UepenkoBa. CtpoeHue atomHoro szapa. Jledbexkt macchl, PHEprusi CBS3U U
YCTOMYMBOCTh  aTOMHBIX  suep. snepHele peakuuu. FckyccTBeHHas
panuoakTUBHOCTL. Jlenenue Tspkenbix spep. lLlemnas sAnepHas peaxuus.
VYnpasnsemas  uenHas — peakuus.  SAnepHsiii  peaktop.  llomydeHue
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PaJIHOAKTUBHBIX HW30TONOB M HMX NPUMEHEHHE. DHOJIOrMYecKoe IelCTBHE
PaIMOaKTUBHBIX U3TyYeHUN. DJIEMEHTapHbIC YACTHULIBI.

Hemoncmpayuu

CdeTurK MOHU3HUPYIOIINX U3ITYYEHUM.

Camocmosamenvnasn paooma.

O0630p nutepaTypbl 1o TeMme: «BiusHHe SAEpHBIX peakuuid Ha JKUBBIC
OpTaHU3MBbI»

TemaTnka HHAMBHAYAJIbHBIX IPOECKTOB:

» Anekcanap CrenanoBuu IlonoB — pycckuil y4yeHblil, n300peTaTenb
panuo.

* AnlbTepHaTUBHAs SHEPIE€THKA.

* AKyCTHYECKHE CBOMCTBA MTOIYIIPOBOJHUKOB.

* AToMHas OaTtapeiika U paliOaKTUBHBIE [TOJACBETKH

o @uznyeckre NPUHIUNB (HYHKIUOHUPOBAHMS UH(OPMAIIMOHHBIX U
TEJIEKOMMYHUKAITMOHHBIX CHCTEM

* ACTpOHOMMSI HAIIUX AHEN. ACTEPOUIBI.

» AtomHas guzuka. M3otomnsl. [Ipumenenne painoakTUBHBIX H30TOIOB.

* beCkOHTaKTHBIE METO/IBI KOHTPOJISI TEMIIEPATYPBI.

* bunossipHbEIe TPAaH3UCTOPBI.

* Benuuaiiimue oTKpbITHS (PU3UKH.

* DJIEKTpUYECKHE pa3psiibl Ha CIy>KOe ueraoBeka.

* Biusinue nedextoB Ha (pU3MUYECKUE CBOMCTBA KPUCTAJLIOB.

» BceneHHas U TeMHas MaTEpUsL.

* ['onorpacust u ee npuMeHeHue.

 becripoBoHas nepenaya ANEKTPUIECTBA

* Iudpakuus B HaIIEH KUZHHU.

* JKuakne KpucTaibl.

 3HaueHue OTKpbITHI ["anumes.

» AnpOepT DHHIITEHH U 1dpoBast TeXHUKA (PoToanmapaTsl U T.1.).

* cnonb30BaHue 3JIEKTPOIHEPTUN B TPAHCIIOPTE.

 Knaccugukanus u xapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHULL.

* KpuoosnexktpoHnrka (MUKpPO3JIEKTPOHUKA U XOJION).

* BO3MOXHOCTH COBPEMEHHBIX JIa3€POB.

» Jleonapnio na Bunuu — y4eHslif 1 u300perarerns.

* MukpoBonHOBO€E u3nydeHue. [lonb3a u Bpen.

* MeTo1 MedeHBIX aTOMOB.

* MeTtonbl HaOMIOJEHUS M PETMCTPALMU PATUOAKTUBHBIX HU3JIyYCHUH U
YaCTUL.

. Hanorexnonorus — MEXIUCUUTUIMHAPHAS 00J1acTh
dyHIaMEHTAIbHON U MPUKIAIHON HAYKU U TEXHUKHU.

* Hukona Tecna: *Ku3Hb M1 HEOOBIYAHHBIE OTKPBHITHS.
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* Hukomait KomepHuk — co3gareiib TEeIMOLEHTPUYECKON CHUCTEMBI
MHUpa.

* Hunbe bop — onuHu n3 co3mareneii COBpeMeHHOM (PU3UKH.

* Hykneocunres Bo BeeneHHON.

* OnTHYECKUE SIBJICHUS B IIPUPOJIE.

. OTkpbITHE u IIPUMEHEHHE BBICOKOTEMIIEPATYPHOM
CBEPXITPOBOJAUMOCTH.

* [IepeMeHHBI AIEKTPUUECKUN TOK U €r0 MPUMEHEHHUE.

* [[l1a3mMa — 4eTBEepTOE COCTOSAHUE BEIIECTBA.

* [InmaneTst COMHEYHOUN CUCTEMBI.

* [TosiynmpoBOAHMKOBBIE TATYUKHU TEMIIEPATYPHI.

* [IpumMeHeHne )XUIKUX KPUCTAIIIOB B IPOMBIIILICHHOCTH.

* [IpumeHeHne sAepHBIX PEAKTOPOB.

* [Ipupona peppomaruerusma.

* IIpoGsieMbl HKOJOTUM, CBSI3aHHBIE C HCIOJB30BAHUEM TEIIOBBIX
MaIIIHH.

* [Iponcxoxnenne COJIHEUHON CHCTEMBI.

* [Ibe3025ekTpUUecKkuil 3pPeKT ero npuMeHeHue.

* PenukToBOE U3MyUYEHHE.

» CeHCOpHBIE KpaHbl U (PU3UYECKUE TTPOLIECCHI

* Poxxzienue 1 3BOIIOLNS 3BE3].

* CoBpeMEHHas CIIyTHUKOBAs CBSI3b.

» CoBpemeHHas ¢pu3nyueckasi KapTuHa MUpa.

* COBpEeMEHHBIE CPEACTBA CBSI3H.

e CoJHIIE — WCTOYHUK JKU3HU Ha 3eMIIE.

* YrpaBisieMblid TEPMOSAEPHBIN CUHTES.

* YCKOPUTENM 3apsSKEHHBIX YaCTHLL.

» du3znka B COBPEMEHHBIX TEXHOJIOTHIX

» duznueckue cBoCTBa aTMOC(]EPHI.

* ®OTOZIJIEMEHTHI.

* YepHbI€ IBIPHI.

* [ITkana 31IeKTPOMArHUTHBIX BOJIH.

* DKOJIOTHYECKHE TTPOOJIEMBI U BO3MOKHBIE MYTH UX PEIICHUS.
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJBHOCTU CTYAEHTOB

Copneprxanue o0OyueHHs

XapakTepUCTHUKA OCHOBHBIX BHUJIOB JICSITEILHOCTH CTYJICHTOB (Ha
yYpOBHE YIEOHBIX TEHCTBHIN)

BBenenue

YMeHHsI TOCTAaHOBKH 11€JIeH JESITeIIbHOCTH, TJIaHUPOBAHMS COO0-
CTBCHHOU JACATCIBLHOCTH IS JOCTHOKCHHUS ITOCTABICHHBIX ICIICH,
NPEIBUACHUS BO3MOXHBIX pE3yJbTaTOB A3TUX JCHCTBHIA,
OpraHu3alliM  CaMOKOHTPOJST W OLUEHKH  IOJYYEHHBIX
pe3yiabTaToB. Pa3BuTHE CIOCOOHOCTH SCHO M TOYHO H3Jarath
CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBaTH CBOIO TOYKY 3PEHHUS,
BOCIIPUHUMATh W aHAJIM3UPOBATh MHEHUS COOECEIHHKOB,
MpU3HABas MPaBO JIPYroro 4esioBeka Ha MHOE MHEHHUE.
[IpousBenenne wu3MepeHus QU3NUECKUX BEIMYMH M OIICHKA
TPAHMIIBI TOTPEUTHOCTEN U3MEPEHUH.

[IpencraBienue rpaHuilbl TOTPEIIHOCTEM U3MEPEHUN MpU
MMOCTPOCHHUH TPa(UKOB.

VYMmenune BBICKA3bIBaTh TUIIOTE3b] JUTSE 00BsACHEHHS
Ha0JII0TaCMBIX SBJICHHIA.

YMenue npeajaratb MOJEIH SIBJICHUH.

VYkazaHue rpaHui] IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
N3noxxeHne OCHOBHBIX IIOJIOKEHUNW COBPEMEHHOM HAy4YHOU
KapTHUHBI

MHpA.

[IpuBeneHre TPUMEPOB BIMSHHS OTKPBITUH B (U3HKE Ha
Mporpecc B  TEXHWKE W  TEXHOJOTMM  MPOU3BOJICTBA.
Wcnonb3oBanne MHTepHeTa 1 norucka nHpopmanuu

1. MEXAHUKA

Kunemamuxa

[IpencraBieHre MeXaHMYECKOIO JBMKEHMS Tela YpaBHEHUSIMHU
3aBUCHUMOCTH KOOpPAMHAT U IPOEKLHENH CKOPOCTH OT BPEMEHH.
[IpencraBieHre MEXaHWYECKOTO JBUKEHHUS Tela TIpadukamu
3aBUCUMOCTH KOOpPAMHAT U IPOEKLUHENH CKOPOCTH OT BPEMEHH.
Omnpenenenne KOOpAWMHAT MPOWAEHHOTO IMYTH, CKOPOCTH H
YCKOpEeHHsl Tena Mo rpadukaM 3aBUCUMOCTH KOOpIUHAT U
MPOEKIMH CKOPOCTH OT BpemeHH. OrmpeneneHue KOOpAUHAT
MPOWJEHHOTO IIyTHM, CKOPOCTH M YCKOpEHUs Tena 1o
YPaBHEHUSM 3aBUCUMOCTH KOOPAMHAT U MPOEKIUNA CKOPOCTH OT
BpPEMEHH.

[IpoBeneHue CpaBHUTEIBHOIO aHaIUW3a PAaBHOMEPHOIO U
PaBHOIIEPEMEHHOTO JBUKECHUIA.

VYka3aHue HCIIOJIb30BAHUS MOCTYNATEbHOTO M BpaIlaTeIbHOTO
JBUKEHUI B TEXHUKE.

[Ipuobperenre ombiTa pabOTBl B TPYIIE C BBITOTHEHUEM
Pa3IMYHBIX COLMAIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOM cHCTEMBI IEHCTBUN U KOHCTPYKIUU IS
9KCIIEPUMEHTAIBLHOTO ONPEAEIICHNS] KHHEMAaTUYECKUX BEJTUYHH.
[IpenacraBnenne wHbOpMAMU O BUAAX [BIKECHUS B BUIE
TaOIULIBI

3axonwi MEXaHUKuU
Hvromona

OO6wbscHeHne JEMOHCTPAIMOHHBIX OKCIIEPUMEHTOB,
MOATBEPKIAIOIIUX 3aKOH UHEPLIUU
M3mepenne maccsl Tena.
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N3mepenne cuibl B3aUMOICMCTBHS TEN.

Beluucnenue 3HaueHWs CWJI IO W3BECTHBIM 3HAYEHUSIM Macc
B3aUMOJCUCTBYIOIIUX TEI U UX YCKOPEHUM.

Boluncnenne 3HayeHUs YCKOPEHUM Tel 1O HM3BECTHBIM
3HAUYCHUSM JCHCTBYIOIIMX CHJI U MAcCC Tel.

CpaBHeHHME CHIIBI ACUCTBUS U TPOTUBOICHCTBUS

[IpuMeHeHne 3aKkoHa BCEMUPHOTO TATOTEHUSI MIPHU pacyeTax CHII
U YCKOPEHHI B3aUMOJICUCTBYIOIIUX TEJI.

CpaBHeHHE YCKOpEHHUSI CBOOOJHOTO TaJCHUS HA IUTAHETaX
ConHeyHoU cucTeMbl

Briienenue B TekcTe yueOHUKAa OCHOBHBIX KAaTErOpHi HAy4IHOM
nH(popMaIuu.

3axonwl COXpAHEHUsl 6
MeXarHuKke

[IpuMeHeHne 3aKoHa COXpaHEHHUS HMITYJIbCA JUISl BBIYMCICHUS
W3MEHEHUM CKOpPOCTel Tel TpU HUX B3aUMOJACHCTBUSX.
N3mepenne paboThl CUIl U M3MEHEHUE KMHETHYECKOW SHEPrUu
Tena. BeruuciieHne paboThl CHJI M U3MEHEHUS KHHETHYECKOMN
SHEPTUH Tea.

Brruucienue moTeHIHMATIBHONW APHEPTUU TEI B IPaBUTAIMOHHOM
none. OmpexneneHue  MOTCHIMAIBHOW  DHEPTrUU  YIPYTo
neOPMUPOBAHHOTO Tela II0 HW3BECTHOW jAedopManvivi U
JKECTKOCTH  TeJa. [IpumeHnenne  3akoHa  COXpaHEHUS
MEXaHMYeCKOM  DSHEPrMM  MOpH  pacuerax  pe3ylbTaToB
B3aUMOJCHCTBUN TE€N TPaBUTAMOHHBIMU CHJIAMH M CHJIAMU
YIIPYTOCTH.

VkazaHue TpaHHI] TNPUMEHUMOCTH 3aKOHOB  MEXaHHKH.
VYkazanue yd4eOHBIX AUCHUIUIMH, MPH H3YYEHHUH KOTOPBIX
WCTIOJIB3YIOTCS 3aKOHBI COXPAHCHHS

2. OCHOBBI MOJIEKYJISIPHOW (GU3MKH U TEPMOAUHAMHUKH

OcHosbl  MONEKYIAPHOU
KUHemUu4eckol meopuu.
Hoeanvnuiii 2asz

BoinmonHeHue HSKCHEPUMEHTOB, CIYXalUX MJii O00OCHOBAaHHS
MouteKyisipHo-kuHeTndeckoi Teopun (MKT). Pemenue 3anau c
MIPUMEHEHUEM OCHOBHOTO yYpaBHEHUS MOJIEKYJIIPHO-
KUHETHUYECKON TEOPHUU Ta30B.

OmnpeneneHue  mapaMeTpoB  BelleCTBa B ra3o00pa3HOM
COCTOSIHUM Ha OCHOBAHHM YPAaBHEHMSI COCTOSIHMSI HJI€aTbHOIO
raza. OmpezeneHue mapamMeTpoB BeIIeCTBA B ra3000pa3HOM
COCTOSSHUM M TPOUCXOASIIMX TPOIECCOB MO Tpadukam
3asucumoctu p (T), V (T), p (V).

DxcnepuMeHTanbHoe uccienoBanue 3aucumoctu p (T), V (T),
p (V). IlpencraBienue B BHAE TpapUKOB M30XOPHOTO,
M300apHOTO U U30TEPMHUYECKOTO MPOIIECCOB.

Boluucnenne cpenHel KUHETMYECKOM HHEPrUU TEIIOBOTO
JIBUKEHHMSI MOJIEKYJ IO M3BECTHOM TeMIepaType BelIeCTBa.
BrickaspiBaHue THMNOTE3 ISl  OOBSICHEHHS] HAOIIOdaeMbIX
ABJICHUWA.  YKa3aHWE  TpaHUll OPUMEHUMOCTH  MOJEIH
«UAeaNbHBINA Ta3» U 3akoHoB MKT

Ocnoegul
MepMOOUHAMUKU

I/ISMCPCHI/Ie KOJIMYCCTBA TCIJIOTHI B MMpPOHECCax TCIIOICpEaavu.
Pacuer KOJIMYCCTBA TCIIJIOTHI, HCO6XOI[I/IMOF (O) JJIsA
OCYIICCTBJICHHUA 3aJaHHOTO IIponeccca € Termonepe)laqeﬁ. Pacuer
MN3MCHCHUA BHyTpCHHCﬁ OHEPTUU TCII, pa60TBI U NEepCAaHHOIO
KOJIMYCCTBA TCIJIOTBI C HMCIOJB30BAHUECM IICPBOro 3aKOHa
TCPMOANHAMHKHU. Pacuer pa6OTLI, COBCpH.IGHHOfI rasomM, II0
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rpaduky 3aBucumoctu p (V).

Brruucnenne paGoThl Ta3a, COBEPIICHHOW IIPH HW3MEHEHUU
COCTOSIHMS II0 3aMKHyTOMYy LMKiy. Beramcienune KIIJ[ npu
COBEpPILIEHUH Ta30M PabOThI B NMPOLECCAX U3MEHEHHs COCTOSHUS
Mo 3aMKHyTOMYy IUKIy. OOBsICHEHHWE NPUHLIMIOB JEHCTBUSA
TEIJIOBBIX MalIMH. JleMOoHCTpanus posiu (GU3MKUA B CO3JAaHUU U
COBEpLICHCTBOBAHUH TEIUIOBBIX JABUIATEIEH.

W3noxeHne cyTH 53KOJOTMYECKMX MpoOseM, 00yCIOBICHHBIX
paboTOil TEIUIOBBIX JBUraTeNeil W TMPEATOKEHHE IWYTH UX
pelieHnsA.  YKa3aHME TpaHUl] [PUMEHUMOCTH  3aKOHOB
TEPMOAMHAMMKHU. Y MEHUE BECTU IUAJIOr, BBICAYIINBATH MHEHUE
OIIIOHEHTA, y4acTBOBAaTb B IUCKYCCHH, OTKPBITO BBIPAKATh W
OTCTauBaTh CBOIO TOUKY 3PEHUS.

VkazaHue yueOHbIX JAUCLUUIUIMH, IPU HU3YYEHUH KOTOPBIX
MCTOJIB3YIOT yueOHbIi MaTepran «OCHOBBI TEPMOAMHAMKI

Ceoticmea napos,
JHcuOKocmeti,  mMeepovlx
mein

W3mepenue BIaKHOCTH BO3yXa.

Pacuer KOJIMYEeCTBA  TEIUIOTHI, HE00XO0qMMOr0 JUTS
OCYILIECTBIIEHUS IIpolLecca IIEpexoja BellecTBa M3 OIHOIO
arperaTHOro COCTOSIHUS B

Ipyroe.

OKCIEpUMEHTAIbHOE  UCCIIEJOBAaHHE  TEIUIOBBIX  CBOMWCTB
BeuiectBa. [IpuBeneHMe NpPUMEPOB KaNMJUIAPHBIX SIBJICHUNA B
OBbITY, IPUPOJIE, TEXHUKE.

HccnenoBanne  MEXaHMYECKMX ~ CBOMCTB — TBEpPABIX  Tell.
[Ipumenenne (GU3NYECKUX TOHATHA W 3aKOHOB B Yy4eOHOM
MaTepuaie npodeccCHoHaNIbHOTO XapakTepa.

Hcnonp3oBanne WMHTepHeTa mansi moucka WHGOpPMAIMUA O
pa3paboTKax M INPUMEHEHHUSX COBPEMEHHBIX TBEPAbIX H
aMOp(HBIX MaTEPUAJIOB

3. JICKTPOAMHAMHKA

SJzeKmpocmamuKa

Boruncnenne cuil B3aMMOJEHCTBUS TOYEUYHBIX AJIEKTPUYECKUX
3aps10B.

Boluncrnenue HanpspKEHHOCTH DJIEKTPUYECKOrO IOJs OJHOIO U
HECKOJIbBKHUX TOYCUHBIX JJICKTPUUCCKHUX 3apAa0B.

Beluncnenne mnoTeHHMala JJIEKTPUYECKOTO IO OAHOIO H
HCECKOJIBKMX TOYCYHBIX OJJICKTPHUYCCKUX 3apsaaoB. HSMGpCHI/IC
Pa3HOCTH ITOTEHIUATIOB.

HN3MepeHne HSHEpPruM DIJIEKTPUUYECKOTrO TONS  3apSKEHHOTO
KOHJIEHCATOopA.

Beluucnenue 5SHeEprum 3JIEKTPUYECKOrO MOJSA  3apsyKEHHOIO
KOHJIEHCATopa.

Pa3paboTka maHa 1 BO3MOKHOM CXeMbI JEHCTBUIM IKCIIEPUMEH-
TaJbHOTO OIPENEICHUs JJICKTPOEMKOCTH KOHJEHCAaTopa H
JTUAJIEKTPUYECKON MPOHUIIAEMOCTH BEIIECTBA.

[IpoBeneHne CpaBHUTEIBHOTO AaHAIW3a TI'PABUTALMOHHOTO U
AJIEKTPOCTATHYECKOTO MOJIEH

TTocmosinnobiil mox

OOpsicHeHHe TPUPOJIBI AIIEKTPUUECKOTO TOKa B MeTalllax,
NEeKTPONIUTAX, Ta3ax, BaKyymMeé U  MOJYIPOBOJHHUKAX
IIpumenenne  anektposm3a B TexHuke  [IpoBeneHue
CPaBHUTEIBLHOTO aHaIMu3a HECAMOCTOSITEIbHOTO u
CaMOCTOSITEJILHOTO Ta30BbIX Pa3psiioB
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N3mepenue moiHocTH anekTpudeckoro Toka. Msmepenune 31C
U BHYTPEHHETO COMPOTHBIICHUS HCTOYHHMKA TOKa. BblmonHeHue
pacueToB  CcuJBl TOKAa W HampsDKEHHWM HAa  ydacTKax
ANEKTPUYECKUX Henei. OO6wbscHenue Ha npuMepe
JJEKTPUYECKON nenu ¢ JnByMs uctounukamu toka (D/C), B
KaKOM CJIy4ae HCTOYHHMK DJIEKTPUYECKOW SHepruu paboTaer B
peXHUMe reHepaTopa, a B KAKOM — B PEXKUME IOTPEOUTEIS.
Omnpenenenue TeMmreparypbl HUTH HakanuBaHus. l3Mmepenue
NMEKTPUYECKOr0 3apsia 3jekTpoHa. CHATHE BOJbTaMIEPHOMN
XapakTepucTuku auona. [IpoBeneHue cpaBHUTENLHOTO aHaIM3a
MOJTYITPOBOTHUKOBBIX TUOJIOB U TPHUOJIOB.

Ucnonp3oBanue MWuTepHera pans mnoucka wuHPOpMALUH O
MEPCIEKTUBAX  Pa3BUTUSL  IOJYNPOBOAHUKOBOM  TEXHUKH.
Y cTaHOBKa MPUYHHHO-CIICJICTBEHHBIX CBsI3e

Macnummnvie saenenus

N3mepenne MHAYKOUMM MAarHUTHOIO II0JsA. Bbrumciienuwe cui,
JEUCTBYIOIMX HA IPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.
Brrunciienne cui, AEHCTBYIOIIMX HA JJIEKTPUYECKUW 3aps,
JBUKYIIUICS B MATHUTHOM II0JIE.

HccnenoBanue sBIE€HUN 2IEKTPOMATHUTHOM MHIYKIIMU, CAMOVH-
ITYKIHH.

Bbruncnenne  sHepruum  MarHuTHOro nois.  OObscHeHue
IpUHLUNA JIeficTBUA 3neKkTpoaBuraresis. OO0bsicHEeHHEe TPUHLUIIA
JNEUCTBUSA reseparopa 3JIEKTPUYECKOTO TOKa u
UIEKTPOUZMEPUTENBbHBIX MpUOOpoB. OObsICHEHHE NPUHLUIA
JecTBUSL  Macc-criekTporpada, YCKOpPHUTENeH  3apsiKeHHBIX
yactull. OObsCHEHHE POJIM MAarHUTHOIO IMOJs 3eMIIM B KHU3HU
pacTeHui, )KUBOTHBIX, YEJIOBEKA.

IIpuBenenue IPUMEPOB IIPAKTUYECKOIO IIPUMEHEHHUS
W3YYEHHBIX SBJICHHUM, 3aKOHOB, IPHOOPOB, YCTPOICTB.
IIpoBencnune CPaBHUTEIILHOI'O aHanu3a CBOICTB
3JEKTPOCTATHYECKOT0, MATHUTHOI'O U BUXPEBOTO JJIEKTPUYECKUX
noneil. O0bsACHEHHE HA NpUMEpe MarHUTHBIX SBJICHUH, MOYEMY
(U3MKY MOKHO pacCMaTpPUBATh KaK METAIUCIUILUINHY

4. K0J1e0OAHUA U BOJIHEI

Mexanuueckue xonebanus

Hccnenosanue 3aBUCHUMOCTH nepuozaa KoJIeOaHui
MaTeMaTUYeCKOro MasTHUKAa OT €ro JUIMHBI, MacChl H
aMILTUTYABI Kosnebanuil. MccnenoBanue 3aBUCUMOCTH NTEpHO/Ia
Koje0aHui Tpy3a Ha MPYKHUHE OT €ro Macchl U KECTKOCTH
IPYKHUHBI. Boruncnenune nepuoja KoJIeOaHui
MaTeMaTUYeCKOr0 MAasTHHUKA IO W3BECTHOMY 3HAYEHHMIO €ro
JUIMHBL. Bbrluncienue nepuona kojeOaHUM Ipy3a Ha MpYyKUHE
10 U3BECTHBIM 3HAYEHMSIM €r0 MAacChl U JKECTKOCTH MPY>KUHBI.
BbipaboTka  HaBBIKOB ~ BOCHPUHUMATh,  AHAJIU3UPOBATH,
nepepadbaTbIBaTh U NPEIbSBIATh HHYOPMALIMIO B COOTBETCTBUH
C TIOCTaBJICHHBIMU 33JJa4aMHU.

[IpuBeneHre NpPUMEPOB aBTOKOJIEOATENBHBIX MEXAHUYECKUX
cucreM. [IpoBenenue kinaccupukanuy KoiaeOaHun

Ynpyeue sonnvi

W3mepenre IMHBI 3BYKOBOM BOJHBI 10  pe3yJpTaTaM
HaOmroieHuit MHTep(EepPEHLINU 3BYKOBBIX BOJIH.

Habmionenue u o0ObsiCHEHHE SBICHUH HHTEpPEpEeHIUn U
JU(PPaKIUU MEXaHUYECKHX BOJIH.

23




[IpencraBnenne obnacteil NpPUMEHEHHs  yIbTpa3Byka U
HNEPCHEKTHBBl €r0 HCIOJIb30BAHUSA B PA3IUYHBIX 00JACTIX
HAayKU, TEXHUKH, B MEJIULIMHE.

W3noxeHne cyTH SKOJIOIMYECKMX MpoOJieM, CBSA3aHHBIX C
BO3JICHCTBUEM 3BYKOBBIX BOJIH Ha OPTaHU3M 4EJIOBEKA

DnexkmpomacHummwle
Konebanus

HaGnronenne ocuwiorpaMM —TapMOHUYECKHUX — KOJIeOaHUA
CHUJIBI TOKA B IICIIH.

N3MepeHne 3IEKTPOEMKOCTH KOHJeHcatopa. M3mepenue
MHIYKTUBHOCTb KaTyIIKH.

UccnenoBanue sABJIEHUA  DJICKTPUYECKOrO  pe30HAHCA B
IIOCJICIOBATEILHOMN LICIIH.

[IpoBeneHne aHamorMM MEXIY (PU3MUYESCKMMH BEIMYMHAMH,
XapakTepU3YIOIUMU MEXAaHUYECKYI0 M DJIEKTPOMArHUTHYIO
KoJieOaTeIbHbIE CUCTEMBI.

Pacuer 3HaueHui CWIIbI TOKAa U HAIPSIKEHHUS HA 3JIEMEHTax
LIETH IEPEMEHHOT0 TOKa.

HccnenoBanne  TpUHIMINA  JSHCTBUS — TpaHchopmaropa.
Uccnenoanue npuHIUIa IeUCTBUS TeHEpaTOpa NEPEMEHHOTO
tToka. Mcnons3oBanue MHTEpHETA N1 TTIOMCKA MHPOPMAITUH O
COBPEMEHHBIX CITOC00axX Mepe1auu JICKTPOIHESPTUH

QﬂekmpOMaeHumele
60OJIHbl

OcyuiecTBieHue paauonepenadu u panuornpuema.
HccenenoBanue CBOMCTB JIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO
MOOMIBHOTO TeedoHa.

Pa3BuTHE 1IEHHOCTHOTO OTHOIICHHUS K M3y4acMbIM Ha YpOKax
¢u3ukn O0OBEKTaM M OCBaMBAaEMbIM BHJAM JICATEILHOCTH.
OOBsSICHEHHE TPUHIMITAATBHOTO Pa3INudsl MPHPOIBI YIPYTHX
U JJICKTPOMArHUTHBIX BOJIH. 3II0KEHHE CYyTH SKOJOTHYECKHIX
npo0JIeM, CBSI3aHHBIX C DJIEKTPOMArHUTHBIMH KOJICOAHUSIMH U
BosiHaMU. OOBSICHEHHE POJU DJIEKTPOMATHUTHBIX BOJIH B
COBPEMEHHBIX UCCclieJoBaHMsIX BeeneHHoi

5. OIITUKA

Ilpupooa ceema

[IpumeHeHne Ha MPAKTUKE 3aKOHOB OTPAXEHUS U MPETIOMIICHUS
CBETA MPU PELICHUU 3a/1a4.

OmpenienieHne  CIEKTPAIBHBIX ~ TPAHUIl  YYBCTBUTEIHLHOCTH
YEJI0BEYECKOrO IJ1a3a.

YMeHue cTpouTh U300pakeHHs MIPEAMETOB, TaBaEMbI€ JINH3AMHU.
Pacuer paccrosiHus OT JUH3BI 10 HM300paKEHUS NpeaMeTa.
Pacuer onrtuueckod cunbl JmH3BL. M3Mmepenune (HOKyCHOTO
pacctossHusl JUH3BL. McnblTaHne MoJened MHKPOCKONAa |
TEJIECKOIa

Bonnosuvie ceolicmea
ceema

HaGmtonenue sBieHuss HMHTEPPEPEHIMU HIIEKTPOMArHUTHBIX
BosiH. HaOmionenue sBineHus nudpakuuy 3J€KTPOMarHUTHBIX
BosiH. HabmiozieHue sBieHUs MOJSPU3AUK AJIEKTPOMAarHUTHBIX
BOJIH. M3MepeHue AJMHBI CBETOBOM BOJIHBI IO pe3yjbTaTam
HaOmtofeHusl siBJeHUs uHTepdepeHiuu. HabmoaeHue sBieHus
mudpakuun  cBeta. HaOmioneHue sBIEHUS MNOISpU3ALMU U
mucnepcun  cBera. llomck pasnmuumii M CXOACTBA MEXKAY
TUGPAKIMOHHBIM U JUCTIEPCUOHHBIM CIIEKTPaMHU.

[IpuBeneHne NpUMEPOB NOSIBIEHNS B IPUPOJE U UCIIOJIb30BAHMS
B TEXHUKE SIBJICHUN MHTEepPEpeHLnH, TUPPAKIIH, TOIIPU3ALNU
n gucnepcuu cBerta. IlepeuncneHne METONOB IO3HAHUS,
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|KOT0pble VICIIOJI30BaHbI [IPU U3yYEHUN YKA3aHHBIX SIBJICHUN

6.0cHOBBI clIelIHAJILHOM

TCOPUHU OTHOCUTECJIBbHOCTH

Ocnosbl CneyuanvHol
meopuu
OMHOCUMENbHOCTU

OO0OBsicCHEHHE 3HAUYMMOCTH onbiTa MalikeabcoHa-
Mopiu

dopMynHpOBaHHE MTOCTYJIATOB

OOpbscHenue Y dexra 3aMeJIeHUsT BpEMECHH
Pacuet aHEprun mokos, UMIyJbca, YHEPTUH
CBOOOIHOM YaCTHIIBI

BripaboTka HaBBIKOB BOCIIPUHUMATh,
aHAJIM3UPOBATh, ITepepadaThIBATh U MPEIBSIBIISITH
MH(OPMAIIUIO B COOTBETCTBUH C MIOCTABICHHBIMU
3aJa4aMu

7. 3J1IeMeHThI KBAHTOBOM

puzukn

Keanmosas onmuka

HaGmonates dhotoanekrpudeckuii 3 Qexr.

OO®BsicHATH 3aKkoHBI CTOJICTOBA M JaBJICHUE CBETA

Ha OCHOBE KBAaHTOBBIX MPEACTABICHUN

Ha6monenue ¢dotoanekrpuueckoro dddekra. OObscHEHHE
3akoHOB CTONETOBA Ha OCHOBE KBAHTOBBIX IPEICTABICHHIA.
Pacder MakcuMalibHOM KMHETUYECKON SHEPTUU AJIEKTPOHOB TIPU
¢dorosnexTpuyeckom 3 dexre.

Onpenenenue pabOThl BBIXOAA OBJEKTPOHA MO Tpaduky
3aBUCHMOCTH MaKCUMAJIbHOM KUHETHUYECKON SHEPTUU
(OTO3JICKTPOHOB OT YaCTOTHI cBeTa. MI3MepeHne paboThl BhIX01a
anekTpoHa. llepeuncienue npuOOpoOB YCTaHOBKH, B KOTOPBIX
NpUMeHsIeTCs 0e3-HHEPIIMOHHOCTE (hoTod(deKTa.

OObsicHeHHE KOPMYCKYJSIPHO-BOJHOBOTO Jyaju3Ma CBOMCTB
¢otoHoB. OOBSICHEHHE POJU KBAaHTOBOM ONTHKH B Pa3BUTHUU
COBPEMEHHOM (hM3HKH

Duszuka amoma

Boruncnenue 1ivHbI BOJHBI e Bpoiiis yacTuils!

C U3BECTHBIM 3HAYEHUEM UMITYJIbCA

HabntoneHue nuHeHyaThIX CIIEKTPOB.

Pacuer yacToThl M HAMMHBI BOJIHBI HMCITYCKa€MOTO CBETA IpH
IIepexoie  aToMa BOJOPOAA M3 OJHOTO  CTallMOHAPHOIO
cocrossuusi B gpyroe.  OOBsICHEHHUE  MPOUCXOXKICHHS
JIMHENYaTOro CIeKTpa aToMa BOJOPOAA U pa3anyus JTUHENYAThIX
CHEKTPOB pa3iIMuHbIX ra3oB. VccinepoBanue mHHEHYaTOro
CIIEKTpA.

UccnenoBanue mnpuHIUna padOThl JTIOMHHECIICHTHOM JIAMITHI.
HaGmonenue u oObsACHEHME TNpUHIMIIA JI€HCTBUSA Jaszepa.
[IpuBeneHre NpuUMEPOB UCIOJIB30BaHUs Jla3epa B COBPEMEHHOM
HayKe U TEXHUKE.

Ucnonb3oBanne MWHTepHera nans mnoucka uHOpMAaLUU O
NIEpPCIEKTHBAaX MPUMEHEHHUS Ja3epa

Quzuka amomHozo a0pa

[IpencraBnenue o xapakTepe YEThIPEX TUIIOB
(yHIaMEHTaIbHBIX B3aUMOJICHCTBUIN

3JIEMEHTAPHBIX YACTHII B BUE TaOIUIIBI

HaGmonenne TpekoB anbda-dyacTull B Kamepe BuibcoHa.
PeructpupoBanue SAEpHBIX U3JIYYEHU C MOMOIIBIO CYETUHKA
['esirepa.

Pacuert sHeprum cBA31 aTOMHBIX SJIEP.

OnpezneneHue 3apsija ¥ MacCOBOIO 4YHMCIAa ATOMHOTO sJipa,
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BO3HUKAIOIIETO B  pe3yJbTaTe paJuOaKTUBHOIO  pacraja.
Brruucnenue sHeprun, 0CBOOOXKIAIOMICHCS TIPH PaAOAKTUBHOM
pacnazne.

Onpenenenue NpoyKTOB SACPHON peaKIHH.

Beruncnenne JHEpruuM, OCBOOOXKMAMOIICHCS TMPH  SIEPHBIX
peakuusix. IloHuManue  mHpeuMylIecTB U HEJOCTAaTKOB
KCIOJIb30BAHUS aTOMHOM SHEPTUU U HOHU3UPYIOLIUX U3ITyYEHUN
B MPOMBIIIIJIEHHOCTH, MEIUIIMHE.

W3noxkeHne CyTH JKOJIOTMYECKUX TPOOTEM, CBS3aHHBIX C
OMOJIOTMYECKUM  JICWCTBHEM  PAJMOAKTUBHBIX  H3ITYYCHHH.
[IpoBenenue kimaccu(UKAMKM AJIEMEHTAPHBIX YaCcTUI[ TIO0 WX
(U3UYECKUM  XapaKTepUCTHKaM (Macce, 3apsjy, BpPEMEHH
KU3HH, CIIUHY U T.1.).

[TonnMaHune MEHHOCTEW HAYYHOTO TMO3HAHUS MHUpPAa HE BOOOIIE
JUIsL 4eJoBeuecTBa B LIEJIOM, a JJisi KaXJIOoro 0oO0ydarolierocs
JINYHO, IEHHOCTEH OBJIaJICHU METOIOM HAyYHOTI'O TTO3HAHUS TS
JNOCTIDKEHHSI — ycliexa B JIIO0OM  BUAE  MPAKTHYECKOM
JIeSITEIILHOCTH
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YYEBHO-METO/IMYECKOE 1 MATEPUAJTBbHO-TEXHUYECKOE
OBECHEYEHUE ITPOTPAMMBI YYEBHOM JUCITUTLIMHBI
OV/I.11 ®U3UKA

OcBoenue mnporpammbl  yueOHOM nucuumimael OYV/.11 ®uszuka
OpraHU30BaHO B Y4e€OHOM KaOWHETE, B KOTOPOM HMMEETCS BO3MOXKHOCTb
o0ecreunTh CBOOOIHBIN JOCTYI B MIHTEpHET BO BpeMsi y4eOHOIO 3aHATUS U B
nepuo] BHEYy4eOHOM A TENbHOCTH 00YyYarOIIuXCsl.

B cocraB kabuHera (pu3Mky BXOAUT JlabopaTopus ¢ JaOOpaHTCKOM
koMHartoil. [loMemenne kabuHeTa (PU3UKU YIOBJIETBOPSAET TPEOOBAHUSIM
CaHHUTapHO-3MTHIEMHOJIOTNYECKUX NpaBuil 1 HOpMaTuBOB (CanlluH 2.4.2 Ne
178-02) u ocHalieHO THMOBBIM O00OpYAOBaHWEM, YKa3aHHBIM B HACTOSIIUX
TpeOOBaHUSIX, B TOM 4YHCIE CHEUUATM3UPOBAHHON Y4eOHON MeOenblo u
cpencTBaMu OO0y4Y€HHUs, JOCTAaTOYHBIMU JJIS BBIIOJHEHHUS TpPeOOBaHU K
YPOBHIO IOJITOTOBKU O0YYaIOIINXCA.

KaOuHer  ocHalleH  MyJbTUMEIUWHBIM  OOOpyAOBaHUEM IS
MPOCMAaTPUBAHMUS  BU3yaJbHOW MHGpOpMalMU 1O  (QU3MKE, CO3JaHUs
[pPE3EHTAlMH, BUJEOMATEPUAJIOB U T. II.

B cocraB yueOHO-METOOUYECKOTO M MaTepUAIbHO-TEXHOJIOTHYECKOTO
obecrnieueHus nporpamMmmsel yueOHol aucturinael OY 1.11 dusznka BXOIAT:

* MHOTO()YHKITMOHAJIbHBIN KOMIUJIEKC MTPENOIaBaATEIs;

* HarJsiAHbIe TOCOOMST (KOMIUIEKTHI Y4YEOHBIX TaONUIl, TUIaKaThI:
«Duznueckue BEJIMYMHBI u dbyHIaMEeHTaIbHBIC KOHCTAHTBDY,
«MexnyHnaponnas cucrtema eauaun, CH», «llepuoguueckas cucrema
xuMu4deckux dneMmeHToB J.M.MeHnneneesa», TOPTPETHl  BBIAAIOIIMXCSA
YYEHBIX-(PU3UKOB U aCTPOHOMOB);

* MH(QOPMALMOHHO-KOMMYHHKATHUBHBIE CPE/ICTBA;

* HKpPaHHO-3BYKOBBIE I1OCOOUS;

* KOMIUIEKT 3JIEKTPOCHAOKEeHUS KaOMHETa (PU3UKHU;

* TEXHUYECKUE CPEJCTBA O0yUCHUS;

* JIEMOHCTpPAIIMOHHOE  0o0opyaoBaHue (OOIIEero Ha3HAueHUs U
TEMaTUYECKHUE HabOpHI);

* nmabopaTtopHoe ob6opyaoBaHue (00Iero Ha3HAUYCHUS U TEMAaTHUYECKUE
HabopkI);

* CTaTUYEeCKHEe, NHMHAMHYECKHE, JEMOHCTPALMOHHBIE M Pa3gaTOYHBIE
MOJIEIIN;

* BCIIOMOTaTeJIbHOE 000PYI0BaHHUE;

* KOMIUIEKT TEXHMYECKON JOKYMEHTAIMU, B TOM YHUCJE Nacrnopra Ha
cpenctBa OOy4eHMS, WHCTPYKIMH 10 HX HCIOJIB30BAHUIO U TEXHUKE
0e30I1aCHOCTH;

* OuOnHMoTeyHbIN POH/.

B Oubnunoreunslii ¢GoHA BXOAAT Yy4yE€OHUKH, Y4eOHO-METOAMYECKHUE
koMmiuiekTel (YMK), obecnieunBaroniye OCBOCHUE YYEOHOM JUCIUIUIMHBI
OVY/l.11 ®u3uka, peKOMEHI0BAaHHbIE WU JOMYLIEHHBIE JJI1 MCIOJIb30BaHU
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B Tpo(eCcCHOHANBHBIX O00pa30BaTEIbHBIX OPraHU3aLUAX, PEeATU3YIOUINX
o0Opa3oBaTeNpbHyI0 IPOrpaMMy CpeaHero oOmiero o0pa3oBaHUsS B Ipeaenax
ocBoerwus [ITTKPC na 6a3ze ocHOBHOTO 00111€TO 0Opa30BaHUAI.

bubmuorteunsiii  GoHA  MOXeT OBITh JOMOJMHEH  (U3HUYECKUMU
SHIUKIONEAUSIMH, aTjacaMu, CJIOBAPSAMHU W XpecTomMaThedl 1o ¢u3uke,
CIIPAaBOYHUKAMHU MO (PU3MKE M TEXHUKE, HAYYHOM W HAYYHO-TIOMYJISIPHON
JUTEPATYPON €CTECTBEHHO-HAYYHOIO COACPIKAHUS.

B mpouiecce ocBoeHus mporpammbl yueOHoM mucuurminHel QY11
®du3znka o00yyarolmuMcs TPEIOCTaBISETCS BO3MOXKHOCTh JOCTyINa K
AJIIEKTPOHHBIM YUEOHBIM MaTepuaiam 1o ¢Gpu3nke, UMEIOIUMCI B CBOOOITHOM
noctyne B cetd VHTepHET (37IEKTPOHHBIM KHUTAM, MPAKTUKyMaM, TeCTaM, U

Ip.).
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NHPOPMAIIMOHHOE OBECIIEYEHHUE OBYUYEHUA
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OcHoBHas JuTEeparypa
1. [Tunckuii, A.A. ®usuka: YueOHuK 1 cpea.npod. odpazoBaHus /
[Tuuckuit A.A., I'pakosckuil .1O., lux F0.U., - 4-e u3n., ucnp. - M.: @opym,
HUIL[ UHOPA-M, 2017. - 560 c. - (IlpodeccuonanbHoe obpazoBanue). - (3bC
ZNANIUM.COM) - URL: http://znanium.com/catalog.php?bookinfo=559355
(mata obparmenus 26.08.2019).

JlonoJiHUTEIbHAS JIUTEPaTypa

1. Hmutpuea, B.®. ®duszuka mis mnpodeccuit W crnenuaibHOCTEH
TexHoJiornueckoro npoduist: COOpHUK 3ajay: y4ed.mocodue st CTyd. YUPEK]I.
cpen. cmer. obopas./ B.® JImurpueBa- 7-e¢ u3md., crep. — M.: Akagemus, 2017.-
256¢.-1000 7x3.- ISBN 978-5-4468-4269-8. -TekcT: HEMOCPEACTBEHHBIH.

2. Kysunenos, C. 1. CnpaBounuk 1o ¢uszuke: ydyebdHOe mocobue st
CIIO / C. W. Kysnenos, K. 1. Poro3un; nox pen. B. B. JlapuonoB. — D1eKTpoH.
TekcToBble naHHble. — CaparoB: IIpodobpazosanue, 2017. — 219 ¢. — 978-5-
4488-0030-6. —URL: http://www.iprbookshop.ru/66399.html(nara oGpamenus
26.08.2019).

3. Cawmoitnenko, II. U.EcrectBo3nanue. ®duszuka: yd4eOHUK ISl CTY/I.
yapex. cpen.crer. oopas. / I[L.U. camoiinenko. -2-e u3a., crep. -M.: Akangemus,
2017.-336¢.-3000 »x3.- ISBN 978-5-4468-4474-6. -TekcT: HEMOCPEACTBEHHBIM.

4, ®dusuka. Mexannueckue kosiedbanus. COOpHUK 3a7a4 C pPEUICHUSIMU:
samaunuk s CIIO / coct. b. K. JlantenkoB. — Caparos: IIpodobOpa3oBanue,
2019. — 164 c. — ISBN 978-

5. Yakak, A. A. MonekynspHas ¢usuka: yaebnoe nocodue nus CIIO /
A. A. Yakak; non penakmnueit M. I'. Kyuepenko. — Capatos: [IpodobpazoBanue,
2020. — 377 c. — ISBN 978-5-4488-0670-4. — TekcT: B3JCKTPOHHBINA //
DOnekTpoHHO-OMOMMoreunas cucrema IPR BOOKS: [caiit]. — URL:

http://www.iprbookshop.ru/91895.html (mara obpamenus: 04.02.2020). — Pexum
JI0CTyTa: JIJIsl aBTOPU3UP. MOJIb30BaTENeH

6. Yakak, A. A. ®uzuka: yueoHoe nocodue mansa CIIO / A. A. Yakak, C.
H. Jletyra. — Capartos: [Ipodo6pazoBanue, 2020. — 541 c. — ISBN 978-5-4488-
0667-4. — TekcT: 37eKTpOHHBIN // DnexkTpoHHO-OMOMMoTeuHast cucrema IPR
BOOKS: [caiir]. — URL: http://www.iprbookshop.ru/92191.html (mara
obpamenusi: 10.02.2020). — Pesxxum goctymna: ais apropusup. [lonb3oBareneit

HNuTepHeT- pecypcesl
1. www.fcior.edu.ru (DenepanbHblii  HEHTp  WHPOPMAIMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB).
2. www.dic.academic.ru (Axagemuk. CroBapu W SHITUKJIONCIUH).
www.booksgid.com (Books Gid. DiekrporHast OnOIHOTEKA).
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JlocTymHOCTh, KauecTBO, 3(ddekruBHOCT). WWW. ru/book (DnekrpoHHas
OuOIMoTEeYHas CUCTEMA).

7. www.alleng.ru/edu/phys.htm (O6pa3oBaTensHbie pecypchl MHTEpHETA
— ®wusuka). Wwww. school-collection. edu. ru (Emunas xoymiekius 1mudpoBBIX
00pa3oBaTebHBIX PECYPCOB).

8. https//fiz.1september.ru (yaeOHO-MeTOnMUecKas ra3zeta « DU3NKa»).

Q. www.n-t.ru/nl/fz (HoGeneBckue maypeaTsl o Gusmke).

10.  www.nuclphys.sinp.msu.ru (S1nepuas ¢pusuka B M epHere).

11.  www. college. ru/fizika (ITogrotoska x EI'D).

12.  www.kvant.mccme.ru (Hay4YHO-TIOMYJIAPHBIN busuko-
MaTeMatudeckuii kypHan «KBanT»). Www. Yyo0s. ru/natural-sciences/html
(ecTeCTBEeHHO-HAYYHBIN JKypHaI 11 MoJiofeku «I1yTh B HayKy»).
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