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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o6mieoOpa3zoBarensHOi yueOHOUM mucruminasl OY .11
®du3uka mnpeaHazHAueHa Ui M3y4YeHUS (GU3UKH B TPO(ECCHOHATBHBIX
o0pa3oBaTeNbHbIX  OpraHU3alMsIX,  peaju3yloluX  00pa3oBaTEIbHYIO
IpOrpamMmy CpeHEro o01Iero oopa3zoBaHus B Mpejeiaax OCBOCHUS IPOTrpaMMBI
MOJITOTOBKU KBAIM(PUIIMPOBAHHBIX pabounx, cayxammx (nanee [ITIKPC) na
0a3e OCHOBHOTO 00I1IeT0 00pa30BaHUS.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit OI'OC cpennero
oOmero  oOpa3oBaHuUsl,  YTBEPKIEHHOTO  MpUKa3oM  MUHHUCTEpCTBA
oOpasoBanusi 1 Hayku Poccuiickoii denepammm ot 17 mas 2012r Ne 413 (¢
m3MeHeHussMu  Ha 29 wmroHs 2017r), mnOpenwpsBIAEMBIX K CTPYKTYpE,
COJICP)KAaHUIO W pe3yjibTaTaM OCBOeHUsS ydeOHoU nucuumuinHael OY 11
®du3nka, B COOTBETCTBUHM ¢ PeKOMEHIAUMSIMH [0 OpraHU3alyy MOJyYECHHS
cpeaHero ooOmero oOpa3oBaHMsl B TpeieiaX OCBOCHHS 00pa3oBaTEIbHBIX
MpOrpamMM CpPEeIHEro MpoPecCHOHAIBHOIO0 00pa3oBaHUs Ha 0a3e OCHOBHOTO
oO1ero oopa3oBaHus ¢ yueToM TpeOoBaHUM (heiepanbHbIX TOCYAAPCTBEHHBIX
oOpa3oBaTeNbHbIX  CTAaHJIAPTOB W  ToJlydaemMoi  mpodeccuu  WiH
CHELMAIBHOCTH  CPeAHero mnpodeccuoHaIbHOro oOpa3oBaHus (IHCbMO
JlemapramMeHTa TOCYJIapCTBEHHOW MOJUTHKU B cdepe MOATOTOBKU paboumx
kaapoB u JITTO MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxxanue nporpammbl  OV]/.11 @®usuka HampabjJIeHO Ha
JOCTHKEHHE CIEAYIOIINX LeJei:

* OCBOCHHME 3HaHMK O (yHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX U
MPUHIUIIAX, JIEKAIUX B OCHOBE COBPEMEHHON (DU3MYECKON KapTHUHBI MUPA;
HauOojiee  BaXHBIX OTKPBITHUAX B  oOjmactu  (U3HMKM, OKa3aBIIKUX
OMpeaeNsIonee BIUSHUE HA Pa3BUTUE TEXHUKH M TEXHOJOTHMHU; METOJax
HAyYHOTO ITO3HAHMS TIPUPOJIHI;

* OBIAQJICHUE YMEHHUSIMHU TMPOBOJUTH HAONIOACHUS, TUIAHUPOBATH H
BBITIOJIHATh DKCINEPUMEHTHI, BBIJIBUTATh THUIIOTE3bl W CTPOUTH MOJIEIH,
MPUMEHSTH TTOJIYYCHHBIC 3HAHUS TI0 (PUBHKE JJI1 OOBSICHEHUS Pa3HOOOPa3HbIX
(Gu3NUecKUX SBJICHUM M CBOWCTB BEHIECTB; MPAKTHUUYECKH HCIOIb30BaTh
¢u3nyeckue 3HaHUSA; OLEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOMN
uHbopMaIny;

* pa3BUTHE I[IO3HABATEJIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEN B IMpoliecce MPUOOpPETEeHUs 3HAHUI U YMEHHUN 10
¢u3NKe ¢ MCHOJb30BAaHUEM pPA3JIMYHBIX MCTOYHUKOB HMH(POPMALUU U
COBPEMCHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA,

* BOCNHUTAaHHE YOEKIACHHOCTHU B BO3MOXKHOCTH IIO3HAHMS 3aKOHOB
MPUPOJBI, WCIOJB30BAaHUS JOCTHKEHUN (QU3NKKH Ha 01aro pa3BUTHS
YeJI0BEYECKONW IUBMIIM3AIMHI; HEOOXOIUMOCTH COTPYAHMYECTBA B MpOIEcce
COBMECTHOTO BBITIOJIHCHUS 3aj]]a4, YBAKUTEIHLHOTO OTHOIIECHHS K MHEHHUIO
OIIOHEHTA MPHU OOCYKICHUH MPOOJIEM €CTeCTBEHHO-HAYYHOI'O COAEPIKAHUS;



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

* WCIIOJh30BAaHUE MPUOOPETEHHBIX 3HAHWW W YMEHUU IS PEIICHUS
NPAKTUYECKUX 3a/7au TMOBCEIHEBHOM >KM3HU, OOecredyeHus Oe30MacHOCTH
COOCTBEHHOW JKHU3HM, PAIMOHAIBHOTO MPUPOJONOIB30BAHUS W  OXPaHBI
OKpYXarolel cpeibl U BO3MOXKHOCTh NMPUMEHEHUSI 3HAHUW TPU PEIICHUU
3a/1ay, BO3HUKAIOUIUX B MOCEAYIONIEH MPOPECCUOHAIBHON AESTEIHHOCTH.

B  mporpammy  BKJIIOYEHO  COJAEpKaHWEe, HalNpaBIICHHOE  Ha
dbopMHpoBaHHEe Yy  CTYJEHTOB  KOMIIETEHIUM, HEOOXOAMMBIX  JUIS
kauectBeHHOro ocBoeHus [IITKPC na 6a3e ocHOoBHOTO 00I1I€TO 00pa30BaHUs
C TIOJTy9€HHEM CpEeHETO 0011ero 0opa3oBaHusl.

B paboueii mporpamme yueOHOM mucnmmuinabl OY .11 ®usuka
OTPaXEHO COJAEpKaHME Y4YEeOHOro Marepuala, IOCIeJ0BaTeIbHOCTh €ro
M3Y4YCHUS, paclpeiciicHne ydeOHbIX YacoB, TEMaTWKy pedepaTos,
WHIUBUYAIBHBIX TPOCKTOB, BUIBI CAaMOCTOATEIBHBIX pPalbOT, C YUYEeTOM
TpoPUIIA I10JIyYaeMOoro TpoPeCCUOHATHHOTO obpa3oBaHUd,
crienTuPUKU ITPOTPaAMM CIIEITHAJINCTOB CPeTHET0 3BeHa.

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

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

B T.4. B JOpMe MpaKTUYECKON NOJATOTOBKHU — 2 Yyaca;
- BHEAyIUTOPHAs CaMOCTOsITeNIbHAsA paboTa cTyneHToB — 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
NPEICTaBICHU O COBpPEMEHHOW (HU3MYecKOl KapTHHE MHpa, a TaKkKe
BbIpa0OTKa  yMEHUH  NPUMEHITh  (QU3MYecCKWe  3HaHUS  Kak B
npodeccuoHanbHOM NESITEIbHOCTH, TaK U JJIs PEIICHUS )KU3HEHHBIX 3a/1a4.

MHorue mnono)eHus, pa3BUBacMble (PU3UKOM, PacCMATPUBAIOTCS Kak
OCHOBa CO3JaHus u UCII0JIb30BaHUSA MH(OPMAITMOHHBIX U
KoMMyHUKaIMoHHBIX TexHosoruid (MKT) — omHoro m3 Hambosnee 3HAUMMBIX
TEXHOJOTUYECKUX TIOCTUKEHUI COBPEMEHHOMN IMBUIIN3AIINH.

du3nka MaeT KIIY K MNOHUMAHUIO MHOTOYMCIICHHBIX SIBJICHUNH H
MPOLIECCOB  OKpYy)Karomiero Mupa (B €CTECTBEHHO-HAy4YHBIX 001acTsX,
COLIMOJIOTUH, DJKOHOMHMKE, SI3bIKE, JMTepaTrype H 1p.). B ¢usuke
bopMUPYIOTCI ~ MHOTHE  BUJBI  JEATEIBHOCTH,  KOTOpPbIE  HMMEIOT
MeTanpeaMEeTHBIM Xxapakrep. K HHM B mepByr0 o4epeab OTHOCATCA:
MOJIeIMpOBaHUE OOBEKTOB M IPOLECCOB, NIPUMEHEHHUE OCHOBHBIX METOJIOB
MO3HAHUA, CUCTEMHO-MH(GOPMAIIMOHHBIN aHaIu3, GOPMYIUPOBAHHUE THUTIOTES,
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[IO3HAHMS, HAYYUTh WX OTJIMYATh THUIIOTE3Y OT
TEOPUHU, TEOPUIO OT IKCIIEPUMEHTA.

®du3zrka HUMEET OYeHb OOJBIIOE U  BCEBO3PACTAIOIIEE YHUCIO
MEXKJIUCIUIUIMHAPHBIX CBSI3€H, MpPUYEM Ha YPOBHE KakK MOHSTUMHOTO
anmnapara, Tak MU MHCTpyMeHTapus. Cka3aHHOE MO3BOJISIET paccMaTpUBaTh
¢u3NKy  Kak  METAJUCLUUIUIMHY,  KOTOpas  NpeNoCTaBIseT  MEX-
JTUCHUTUTMHAPHBIN SI3bIK JIJI1 OMTUCAHUSI HAYYHOW KapTHUHBI MUDPA.

®duzrka SBISETCS CUCTEMOOOpa3yronuM (HakTOpOM Il €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJIBbKY (U3UYECKHE 3aKOHBI JIEKAT B
OCHOBE COJIEpP)KaHMUsSI XHUMHH, OWOJOTHH, Teorpaduu, acTPOHOMHH W
CHEeIUATbHBIX JTUCHUIUIMH (TEXHMYECKash MEXaHWKa, DJIEKTPOTEXHHUKA,
AJICKTPOHUKA U Jip.). YueOHas nucnumuinHa OY /.11 dusuka co3gacT yHU-
BepCabHYI0 0a3y Juisi u3ydeHus o0menpodhecCuoOHANbHBIX U CICIHATIBHBIX
JTUCIUIUINH, 3aKjaabiBas (QyHIAaMEHT Jid TOCJERyIomero oOy4eHus
CTYJICHTOB.

Oo6manas JIOTUYECKOU CTPOMHOCTBIO u OIUPASICh Ha
JKCIIEpUMEHTaNIbHbIe (pakThl, YyueOHas auciumiimHa OY/.11 ®uszuka
dopMHpyeT y CTYIEHTOB MOJJIMHHO HaydyHOe MHpOBo33peHue. dusmka
SBJISIETCS] OCHOBOM YUEHHMSI O MAaTepUaIbHOM MUPE U pelaeT mpo0aeMbl 3TOr0
Mupa.

B conmepxanum y4eOHOW IUCIUIIIMHBI TO (DU3UKE TPU TOJATOTOBKE
oOydJaromuxcst MO0  CHENUATBHOCTSIM  TEXHOJOTHYECKOTO  Mpodus



PO EeCCHOHATTEHOTO 00pa3oBaHusl MPOQPWIHHONW COCTABIISIONMICH SIBISICTCS
pazmen «DNEeKTpOJAMHAMHKA», TaK Kak OOJBIMMHCTBO TMpodeccuii u
CIEIUATBbHOCTEH, OTHOCANIUMXCS K OTOMYy Tpodmito, CBA3aHBI C
ANEKTPOTEXHUKOU U DJIEKTPOHUKOM.

Teopernueckue cBefeHUs: MO (HU3UKE AOMOIHIIOTCA JAEMOHCTPALUSIMU
U 1a00paTOPHBIMHU pabOTaMH.

N3yuenne obmeoOpazoBaTenbHoil yueOHOM mucuumumasl OY .11
du3nka 3aBepuiacTcs MOABEACHUEM HTOTOB B (popMe dK3aMeHa 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
MpeAMETOM IO BBIOOPY M3  00s3aTenbHOM  NpeIMeTHOM  00JacTu
EcrectBennbie Hayku @I'OC cpeanero ob1iero oopazoBaHusl.

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

PE3YJbTATHI OCBOEHUA YYEFHOM JUCIUIIJINHBI

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

- YyBCTBO TOPJOCTHU U YBAKEHUS K HUCTOPUU U JOCTHXKCHUSIM
OTEYECTBEHHOU (u3nueckoil Hayku; (DU3WYECKH TPAMOTHOE IOBEJICHHE B
PO ECCUOHATIBHON JEATEIbHOCTH M OBITY IpH OOpalieHuu ¢ nmpudopamu u
YCTPOWCTBaMH;

- TOTOBHOCTh K TIPOJIOJDKCHHUIO OOpa3oBaHUST U  TOBBINICHUS
KBaMpUKaud B  HU30paHHOW MpOodecCUOHATBHOU  JACATENBHOCTU H
00BEKTHBHOE OCO3HAHUE POJIU (PU3UUECKUX KOMIIETEHITUN B ATOM;

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

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

- YMEHHE BBICTPaUBaThb KOHCTPYKTHUBHBICE B3aUMOOTHOUIIEHUS 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, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOmrolleHUsI, OMNHCAHMS, W3MEPEHHUs, OSKCIHEPUMEHTA) i1 H3yYEHHs
Pa3JIMYHBIX CTOPOH OKPYKAIOIIEN NEVCTBUTEIBHOCTH;

- HUCHOJb30BAaHUE  OCHOBHBIX  MHTEUIEKTY&JIbHBIX  OIEpallUii:
IOCTAaHOBKM 3ajaud, (HOPMYJIHpPOBaHMs THUIOTE3, aHalIM3a M CHUHTE3a,
CpaBHEHHsA, OO0OOIIEHMs, CUCTEMAaTH3alliM, BBIABICHUS  IPUUYUHHO-
CJIEICTBEHHBIX CBS3€H, IOMCKAa AHAJIOIOB, (POPMYJIMPOBAHMS BBIBOJOB MJIs
U3yYEHUS Pa3InYHbIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBICHUN U IIPOLECCOB,
C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCS B MPOQPECCHOHATBHON
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 MPEACTABIATH HHPOPMALUIO B PA3INYHBIX
BUJAX;

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

- c(hOPMUPOBAHHOCTh MPEJCTABICHUNA O pPOJM M MecTe (PU3MKH B
COBPEMEHHOW HAy4YHOW KapTHHE MHpA; MOHUMaHUE (PU3UYECKON CYLUIHOCTH
HaOMogaeMbIXx BO BceneHHOW sBIIEHHMNA, oAU (PU3UKUM B (POPMHUPOBAHUU
Kpyrosopa u (YHKIMOHAJIBHONH TIPaMOTHOCTH 4YEJIOBEKAa I pelIeHUs
NPaKTUYECKUX 3a/1a4;

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

- BIAQJCHUE  OCHOBHBIMH  METOJAAMHM  HAYYHOTO  IO3HAHUA,
UCIIONIb3yeMbIMH B (pU3MKe: HAONIOJCHUEM, OINHCAHUEM, H3MEpPEHUEM,
AKCIIEPUMEHTOM;

- yMeHusi oO0OpabaTblBaTh pe3yibTaTbl H3MEPEHU, OOHApPYKHBATh
3aBUCUMOCTh MEXAY (PU3NYECKHMMH BEITUYMHAMH, OOBACHATH MOJYyYEHHbIE
pe3ynbTaThl U AEJIaTh BHIBOJBI,

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

- c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSITh MOJYyYEHHbIC 3HAHMS IS
OOBSICHEHUsS] YCJIOBUM TMpPOTEKaHUs (U3MUECKUX SBICHUA B MPHUPOJE,
npodeccroHanbHON cepe W AJIA TPUHATUS NPAKTUYECKUX pEUICHUN B
IMOBCEJHECBHOM KU3HU;

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

- oBiaaeHue ((HhopcUpOBaHHOCTH MPEACTABICHUI) MpaBUIaMU 3allUCU
¢usnueckux Gopmyn penbepHO — TOUEUHOUM cucTeMor oOpaszoBanmii JL



bpaiinsg (mns cnensix u cnaboBumsmux oOydarommxcs). (B pen. [lpukasa
Munob6pHayku PO ot 31.12.2015 N1578).

JIuunocmmuoie pezyiomamol:

JIP 1: Oco3Haromuii ce0st rpaKJaHUHOM U 3aIlIMTHUKOM BEJIUKON CTPaHbI

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

JIP 13: OcyuiecTBidTh IMOUCK, aHAJIW3 W HHTEPIPETALMIO HHYOpMAIUH,
HEOOXOAMMOM JJIs1 BBIIOJIHEHMS 33124 POPECCUOHATBHON AESITEIbHOCTU

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

JIP 15: PabGoTtaTh B KOJUIEKTHBE U KOMaH e, 3(HEKTUBHO B3aMMOICHCTBOBATD
C KOJUIETaMU, pyKOBOJCTBOM, KIIMEHTaMHU.



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 TIOJIOKEHHS MOJICKYJISIPHO- 6 4 2
KWHETUYECKOM Teopuu. VieanbHbId ra3.
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 | DaekTpocTaTudecKoe 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 [du3uka 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-
HAy4YHbI METOJI MO3HAHHUS, €r0 BO3MOKHOCTHU U TPAHULBI TPUMEHUMOCTH.
DKCHEpUMEHT U TEOpHs B Mpolecce MO3HAHUS NPUPObl. Memoodvl nayunozo
nosHanua u Qusuueckaa kKapmuna mupa. MopenupoBaHue (HU3NUIECKUX
SABJICHUM U TpolieccoB. Poyib SKCIIEpUMEHTa U TEOPUU B TMPOIECCE MO3HAHMUS
npupoabl. dPusnueckas BenuuuHa. [lorpemHoctu u3MepeHuil (U3MUYECKUX
BenuunH. @Dusnyeckue 3aKkoHbI. ['paHUIBI MNPUMEHUMOCTH (PU3NYECKHUX
3akoHOB. [loHsiTHE O (u3MUecKkol KapTuHE Mupa. 3HaYeHUE (PU3UKU TPHU
ocBoeHnH crnenuranbHocter CII0.

Pasznes 1: Mexanuka.
1.1. KunemaTuka.

Mexannueckoe  newxkenue. llepememenue. Ilyte.  Ckopocts.
PaBHOMEpHOE TpAMONMHENHOE IBWKEHHE. YCKOpeHHe. PaBHOIepeMeHHOE
npsMOJMHeHoe ABwkeHue. CBoOonHoe mnajaeHue. JIBukeHue Tena,
OpOILIEHHOTO IMOJ YIJIOM K TOpU30HTY. PaBHOMEpHOE JBUXKEHHE IIO
OKPYXXHOCTH.

Ilenmpocmpemumenvruoe yckopenue. JIBuxeHue Tena, OpOIIEHHOTO I0OA
YIJIOM K TOPU30HTY. PaBHOMEpPHOE ABMKEHHUE IO OKPYKHOCTH.
Jemoncmpavyuu

3aBUCUMOCTh ~ TPAGKTOpPUM OT BbIOOpa CHUCTEMBl  OTcueTa. Buasl
MEXaHUYECKOTO ABUKEHHUS.

Camocmoamenvnan paooma.

Pelienne KoIM4eCTBEHHBIX 33/1a4 MO UHIUBUIYJIbHBIM 3a/1aHUSIM.

1.2. Ilunamuka.

ITepBeiii 3akoH Herotona. Cuma. Macca. Mmnynsc. Bropoit 3akoH
Hbtorona. OCHOBHOM 3aKOH KJIACCUYECKOM JMHAMUKHU. TpeTuil 3aKoH
Hbrorona. 3akoH BcemupHoro Ttsiarorenus. ['paBurannronHoe nose. Cuia
TshkecTu. Bec. BbiGop BecoB miig pasHbIX mUpOT B Toprowie. CrocoObl u3-
MepeHus Macchl Tesl. Cuiibl B MEXAHUKE.

Jlemoncmpavyuu

PaBeHCTBO M MNPOTHBONOJIOKHOCTH  HANPABJICHHUS CUJ  JACHUCTBUS U
IIPOTUBOICUCTBUS.

3aBUCUMOCTh CUJIBI YIIPYTOCTU OT AehopMaIiuu.

Cuinbl TpeHUA.

HesecomocTs.

Jlabopamopnasa paboma. N3menenue ko3pHUIIMEHTAa TPEHUS CKOJIbKEHUS.
Camocmoamenvnan paooma.

CooOuienne Ha Temy: «M.Hproton, I'. Tanunei»
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Pemenne »skcnepuMeHTanbHbIX 3a1ad.  CoCTaBI€HHE KpPOCCBOPAOB IO
IIPOMACHHOMN TEME.

1.3. 3akoHBI cOXpaHeHHUS.

3aK0oH COXpaHEHMs] UMMyJbca. PeakTuBHOE nBUXKeHUE. PaboTa CHUIIBL
PaboTa moreHnumanbHbiXx cwil. MomHocTs. DHeprusa. Kunetnueckas sHeprusi.
[loTennumanbHas 3HEprusi. 3aKOH COXPAaHEHMsI MeXaHW4yeckKou sHepruu. IIpu-
MEHEHHE 3aKOHOB COXPaHEHHS.
Jlemoncmpayuu
PeakTuBHOE ABMXEHHE.
[lepexoa NOTEHIMATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.
Camocmoamenvnan paooma.
Pemenne kauecTBeHHBIX 3a7a4 110 TeMe. CocTaBIeHUE OMIOPHOTO KOHCIEKTa

Pa3nen 2: Mouiekyasipuas ¢pusuka. Tepmoannamuka.

2.1. OcHOBHbIE TOJIOKEHHS MOJIEKYJISPHO-KMHETHYECKOH TeopuM.
NpeanbHbId ra3

OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKOM TeOopuu. Pazmepbl
U Macca MOJeKyl u atoMmoB. bpoyHoBckoe nBwxkenue. Huddysus. Cunbl u
SHEPrUsl MEXKMOJIEKYJISIPHOTO B3aumojeicTBus. CTpoeHue razoo0pa3HbIX,
KUAKAX U TBEpAbIX Tel. CKOPOCTH NBMXKEHMSI MOJIEKYJI M MX H3MEPECHHE.
WNneansHblii 1a3. [laBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TeOpHH razoB. TemriiepaTypa u ee usMepeHue. 'a3oBble 3aKOHBI.
AOGCOIIIOTHBIN HYJIb TEMIEPATYpPhL. TepMoInHaMHUUYECKas IIKala TEMIIEPaTypBhl.
YpaBHEHUE COCTOSIHUSA UICATBHOTO ra3a. MolsipHas ra3oBasi HOCTOSTHHAS.
Hemoncmpauuu
JIBukeHue OpOYHOBCKMX yacTull. VM3MeHeHue JaBlieHus raza ¢ M3MEHEHUEM
TEeMIIepaTypbl NPU MOCTOSIHHOM O00bEME.
Camocmoamenvnan paooma.
N3rorosnenne Moaenen KpUCTAITIMYECKON PELIETKHU.

2.2. OCHOBBI TEPMOAUHAMUKH.

OCHOBHbBIE MOHATHS U OINpeaeTeHUs. BHYTpeHHSIT SHEPrUusi CUCTEMBL.
BuyTpennsis sHeprus wuaeansbHoro rasza. Pabora u Ttemnota kak (Hopmbl
nepeaayd SHEPTUU. TemIoeMKOCTh. YJelbHAs TEIJIOEMKOCTh. Y PAaBHEHUE
TersioBoro O6ananca. [lepBoe Hauano TepMoarHaMHUKU. AnnadaTHBIN MpoIriecc.
[Tpunuun peiictBust temnoBoit MammHbl. KITJI TernmoBoro asurarens. Bropoe
Hayaji0 TEPMOJMHAMUKHU. TepMoIMHAMHYECKash IIKajga  TeMIepaTyp.
XonoaunbHble MalMHbL. TemnoBeie ABUratesv. OxpaHa npupoIbl.
Hemoncmpauuu
Huddyzus. U3oTepmudeckuit 1 1300apHbIN MPOLECCHI.

Jlabopamopnasa padoma. OnbiTHAA npoBepka 3akoHa ['ei — JTroccaka.
Camocmoamenvnasn paboma.
HNoxnan Ha TeMy: «/I. 1. Mennenees, benya Ilons Omune Knaitnepon.
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Pemenue 3aJ1a4 C 3JICMCHTAMU MOACIIMPOBAHUSA CUTYalllH.

2.3. CBoiicTBa nmapos.

Hcnapenve u koHaeHcanusa. HacelmeHHslil map u ero cBoiictBa. AO-
COJIIOTHAs W OTHOCHUTENbHAs BIAXHOCTh Bo3ayxa. Touka pocel. Kunenwe.
3aBUCHUMOCTh TEMIEPATYPbl KUIIEHUS OT AaBiieHHs. [leperpeTsiii map U €ro
UCIIOJIb30BaHUE B TEXHHUKE.

Jlemoncmpayuu

N3meHeHnue BHYTpEHHEH SHEPTUH TEJ IIPU COBEPIICHUH padOTHI.
Moenu TeIUIOBBIX ABUTATEIICH.

Camocmoamenvnan padoma.

CocraBnenue pedycoB.

Pedepar mo oxpane okpysKaromieit cpebl.

2.4. CBoiicTBa KUAKOCTEIA.

XapakTepucTUKa KHUIAKOTO COCTOSIHUS BemecTBa. [IOBEpXHOCTHBIM CiOU
KUJIKOCTH. DHEPTUs HOBEPXHOCTHOTO CJIOsI. SIBIEHUS HA TPAaHULIE JKUIKOCTH C
TBEPJIbIM TeJoM. KanuiisipHbIe SIBIICHHUS.

Jemoncmpavyuu

Kunenue Bosibl Ipy NOHUKEHHOM JABIICHUH.

[TcuxpomeTrp u TUTpOMETP.

SIBieHuUs MOBEPXHOCTHOTO HATSXKEHUS M cMauuBaHus. Kpuctamisl, amopdHbie
BEILIECTBA, )KUAKOKPUCTALTNYECKHUE TENA.

Jlabopamopnasa padoma.

N3mepenne BIa)XHOCTH BO3yXa.

2.5. CBoiicTBa TBEPAbIX TeJl.

XapakTepuCTUKa TBEPIOTO COCTOSHHMS BELIECTBA. YIIPYTHE CBOMCTBA
TBEpIBbIX Tell. 3akoH ['yka. MexaHndeckne CBOMCTBA TBEpABIX Tel. TernoBoe
pacIIMpeHne TBEPABIX TeN U )KUAKocTel. [naBnenne n kpucramumszanus.

Paznes 3: JiaeKTpoaMHaAaMHKA.
3.1. DuekTpocTaTuyeckKoe ImoJie.
DJeKTpUUecKrue 3apsabpl. 3aKOH coxpaHeHus 3apsaa. 3akoH Kymnona. Pacxon
ONEKTpO3HEPruM M pacyeT €€ CTOMMOCTH. DneKkTpuyeckoe IoJe.
HanpsokenHocTh asiekTpuueckoro moss. [IpuHomn cynepnos3uiuy moJiei.
PaboTta cun snekrpocratudeckoro mnois. [lorennuan. Pa3HocTs moTeHnnanos.
OKBHUMNOTEHIMATbHBIE TOBEPXHOCTU. CBSA3b MEXKIY HANPSKEHHOCThIO U
Pa3HOCTBIO  TMOTEHIMAJIOB  JJIEKTPUYECKOrO  moJyid.  JWdJmekTpuku B
anektpudeckom mone. Ilomspuzaums  ausnexktpukoB. [IpoBogHuMKM B
anexktpuueckom tnone. KonpeHncaropel. CoeauHEeHHE KOHIEHCATOPOB B
Oatapero. DHeprus 3apspPKeHHOrO0 KOHIEHCATopa. DHEPrus 3IIEKTPUUYECKOro
HOJISL.
Hemoncmpauuu
B3aumoperictBue 3apspkeHHbIX Tell. [IpOBONHMKM B 3JIEKTPUYECKOM IIOJIE.
JInameKTpuKy B 3IeKTpruueckoM mnosie. KonaeHncartopsr.
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Jlabopamopnaa pabdoma. OrnpeneneHve 3JIEKTPUUECKOTO COMPOTHUBICHUS
pOBOJIHKKA 10 3aKoHy OMa. Onpeaenenne I/[C uCTOUHMKA TOKA.
Camocmoamenvnan padoma.

Pemenrie KOMIIETEHTHOCTHO- OPUEHTUPOBAHHBIX 3a]1a4.

3.2. 3aKOHbI MOCTOSTHHOTO TOKA.

VYcaoBusi,  HeoOXonumble I  BO3HMKHOBEHUS U MOJJCpP>KaHUS
aNeKTpuUeckoro Toka. Cuia Toka U IJIOTHOCTh TOKA. 3akoH OMa /i yyacTka
nenu 0e3 DJ1C. 3aBUCUMOCTh JEKTPUUYECKOTO COMTPOTUBIICHUSI OT MaTepuaa,
JUIMHBl W TUIOLIAJM TIOTIEPEYHOrO CEUEHUsI MPOBOJAHHMKA. 3aBUCUMOCTD
ANEKTPUYECKOrO  CONPOTUBIEHUS  MPOBOJAHMKOB  OT  TEMIIEpPaTyphl.
DNeKTpoABMKYIIAsl CHJla UCTOYHHMKA TOKa. 3akoH Oma g MOJHOM LenH.
Coenunenue mnpoBOAHUKOB. CoeIMHEHHE HCTOYHUKOB JJIEKTPHUYECKOU
sHeprun B Oartapero. 3akoH Jxoyns—Jlenna. Pabota W MOLIHOCTH
3JIEKTPUYECKOTO TOKA. TerioBoe 1eMCTBUE TOKA.

Hemoncmpayuu

TeruioBoe NENCTBUE INEKTPUIYECKOTO TOKA.

CoOcTBeHHas U TPUMECHAs! TPOBOJIUMOCTH MOTYTPOBOAHUKOB.
[TomynpOBOIHUKOBBIN THOM.

Tpansucrop.

OmneIT Dpcrena.

Jlabopamopnasa padoma.

OnpenenexHne 3IEKTPUUECKOro CONPOTUBIICHUS IPOBOAHMKA 110 3aKOHY OMma.
Onpenenenne 2/1C ncroyHmKa ToKa.

Camocmoamenvnaa paboma.

IToaroroska npe3entanui no teme: «M-A. Amnep, X.O. JleHny.

[loaroroBka mnpe3eHtauuii no Tteme: «lIpuMeHeHre NOIYHIPOBOAHUKOBBIX
MpUOOPOBY.

3.3 DylekTpUYECKHiA TOK B MOJYNPOBOIHUKAX.

DneKTpOHHAs CTPYKTYpa TBEP/bIX TeI. DHEPreTUYECKUE YPOBHU U
sHepreTuyeckue 30Hbl. COOCTBEHHAs TPOBOIMMOCTH TOJTYIPOBOJHUKOB.
[ToympoBOIHUKOBBIEC TIPUOOPHI.

Jlemoncmpavyuu

B3anmoneiicTBre MpoBOIHUKOB ¢ TOKaMH. OTKIIOHEHHE JICKTPOHHOTO ITy4YKa
MarHUTHBIM ITOJIEM. DJIEKTPOIBUTATEb. DICKTPOU3IMEPHUTEIIBHBIC TTPHOOPHI.
Camocmoamenvhaa paboma

Pemenre KOTMYECTBEHHBIX M KAYECTBEHHBIX PA3HOYPOBHEBBIX 3a]1a4.

3.4. MaruuTHoOe 1noJie.

BekTtop WHAYKIMM MAarHUTHOTO T0JA. JIeWCTBME MArHUTHOrO TIOJISI HA
NPSIMOJIMHEWHBIA TMPOBOJHUK C TOKOM. 3akoH Awmmepa. BzaumopeiictBue
TOKOB. MarHutHbeiii TOTOK. PaboTa 1Mo mepeMenieHno MpoBOHUKA C TOKOM B
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MarHuTHOM mnoJie. [[eficTBue MarHUTHOrO MOJiA Ha ABMXKYIIMiics 3apsa. Cuia
Jlopenua. OnpeneneHue yIeapHOro 3apsaaa. Y CKOPUTENN 3apsSyKEHHbBIX YaCTHL.
Hemoncmpayuu
OnextpomaruuTHast UHAyKuus. OnbiTel Gapazes.
3aBucuMocTts JO/IC caMOMHIYKIIMM OT CKOPOCTHM M3MEHEHMsI CWJIBI TOKa U
UHAYKTUBHOCTH IPOBOJHUKA.
Pabora anekrporeneparopa. Tpanchopmarop.
Jlabopamopnaa paboma. VI3ydyeHue SBIEHUS JIEKTPOMArHUTHONW WHIYKIIMH.
Camocmosamenvnasn paboma.
CocraBiieHue 3JIEKTPUYECKHUX LENEN C MOCIEI0BATEIbHBIM U NapAJIICIbHBIM
COEIMHEHHEM.
N300peTeHune coaHeYHOM OaTapen U3 NOAPYYHBIX CPEICTB.

3.5 DJIeKTpOMarHuTHasi UHAYKIUS.
DJIeKTpOMarHuTHas MHAYKOWs. BuxpeBoe anekrpuueckoe mnoie. Illkana
ANEKTPOMATHUTHBIX BOJH. CaMOMHAYKUUA. OHEPrus MarHUTHOTO IOJIS.
[IprHuMn pagnocssasu. Buael pagnocsssu. Pagnonokanmys.
Camocmoamenvnaa padoma.
[TonroroBka cooduenuit no teme: «IIpumeHeHne konedaTebHBIX KOHTYPOB B
PaAMOTEXHUKEY.

Pa3znen 4: KosieOanusi ¥ BOJIHBI
4.1. Mexannuyeckue KoJieOaHus.
Konebarenbnoe gBuxeHue. [apmonuueckue konebanus. CBOOOJHBIC
MexaHuueckue kosiebanusi. JIuHelHble MexaHW4YecKue KoJieOaTelbHbIe CH-
crembl. [IpeBpanieHue 3Heprum npu KoyieOaTeIbHOM JIBHKEHHUH. Pe3oHaHC.
CBoOOsHBIE  3aTyXawIllMe MEXaHHYeCcKhe KoyieOaHusi. BbIHYXIEeHHbIC
MEXaHUYECKHE KOJIeOaHuUs.
Hemoncmpauuu
CB00OOIHBIE U BBIHYKCHHBIC MEXaHUUYeCKHe Koiebanus. Pe3onanc.
OOpazoBaHue W pacnpocTpaHeHHE YNpyrux BoiH. YacTora koyiebaHUN U
BBICOTA TOHA 3BYKa.
Jlabopamopnana paboma. VIzyueHue 3aBUCHMOCTH TIepHOJa KOJIeOaHUS
MasTHUKA OT JJTMHBI HUTH.
Camocmoamenvnasn paboma.
Pemienune MeranpeaMeTHBIX 3a/1a4.
[TonroroBka mpe3eHrauumi no TteMme: «lIpuMeHeHune yibTpazByka H
uH(ppa3ByKay.

4.2. Ynpyrue BOJIHBI.

ITonepeynsie ¥ MPOAOJIBHBIE BOJHBI. XapaKTEPUCTUKU BOJHBIL. YPaBHEHHUE
miockor Oerymieit BosiHbl. MHTepdepenius BonH. [loHsTue o audpaxuuu
BOJIH. 3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €r0 MPUMEHEHHE.

4.3. DieKTpOMArHuTHbIE KoJieOanus. CBOOOIHBIE JIEKTPOMArHUTHBIC
kosneOanus. [IpeBpaiienue sHeprun B KojaedaTeIbHOM KOHTYpE. 3aTyXaromme
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AIIEKTPOMArHUTHBIE KoseOaHus. [ 'eHepaTtop He3aTyXarmux
AIIEKTPOMArHUTHBIX KoJieOaHuil. BeIHy X IeHHbIE 3NIeKTprUecKrue KoaeOaHusl.
[Tepemennsiit Tok. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE Y HHAYKTUBHOE
CONPOTUBJICHUS IEPEMEHHOT0 TOKa. 3akoH OMa JJi SJEKTPUUECKOM 11enu
nepeMeHHoro Toka. PaboTta 1 MOIIHOCTH MEPEMEHHOT0 TOKa. ['eHepaTopbl
toka. Tpancdopmaropsl. Toku Beicokoi yacToThl. [lonyuenue, nepenaya u
pacrpeeneHue dIEKTPOIHEPTUH.
Jlemoncmpayuu

CBoOO/HBIE AIEKTPOMArHUTHBIE KoyieOaHus. OcuuiuiorpaMma MepeMEeHHOro
Toka. KonaeHcaTtop B menu nepeMeHHOro toka. Karymika WMHIYKTHBHOCTH B
LIETIM TIEPEMEHHOI0 TOKa. Pe30HaHC B IOCIENOBATENBHOM LENHA NEPEMEHHOTO
TOoKa. M3mydenue u npueM a1eKTpOMarHuTHBIX BOJIH. PaanocBssiss.
Camocmoamenvnan paooma:

Pemenue 3ama4 co crieruanbHbIM YKIOHOM.

4.4. DN1eKTPOMATHUTHBIE BOJHBI.

DJIEKTPOMarHuTHOE  IIOJIE KaKk  OCOOBIi  BHJ  MaTepHH.
DOnexkTpoMarHuTHbe BOJIHBI. BuOparop I'epua. OTKpbITHI KoJieOaTENbHBIN
koHTyp. M3obOperenne pamuo A. C. IlomoBeiM. [loHsATHE O pagUOCBSI3H.
[IpuMeHeHne 31EeKTPOMAarHUTHBIX BOJIH.

Jlemoncmpayuu Hznyuenue u npuem  J1eKMPOMACHUMHBIX  B0JIH.
Paouocesase.

Paznea S: Onruka.
5.1. Ilpupoaa cBera.
CKOpOCTh pacnpOCTpaHEHHUsI CBETA. 3aKOHbl OTPAKEHUA U MPEIIOMIICHUS
ceeta. llomHoe otpaxkenue. JIuH3pl. [71a3 kak oNTHYECKAas CHUCTEMA.
OnTtuyeckue npudOpHI.
Camocmoamenvhnasn paboma:
Coob6menue mo teme: «IIpupona ceeray.
5.2BoaHoBble cBolicTBa cBera. MHrepdepenius cBera. KorepeHTHOCTH
CBETOBbIX nyued. MuTepdepeHiuss B TOHKUX TuieHKaX. [lorockl paBHOM
tonuHbl. Kombiia Hetotona. Mcnons3oBanne wHTEpPEpeHIIMM B HayKe H
texHuke. udpakuus cBera. Judpaxius Ha menn B MapauiedbHBIX JTydax.
Hudpakuuonnas pemerka. [lonsitue o ronorpaduu. ITlomspuzanms
noriepeunbix BOH. [lomsipusanus csera. J[BoliHOe nydenpenomienue. [lomus-
pounsl. Jlucnepcusi ceera. Buasl criektpoB. CrekTpbl ucimyckanus. CeKTpsI

NOTJIOIIEHUS. VYabTpaduoneroBoe U uH(ppakpacHoe W3JIyYEHUS.
Pentrenosckue nyun. X nmpuponsa u CBOKCTBA.
Hemoncmpauuu

3aKOHBI OTPAXXEHUSI U MPETOMJIICHHS CBeTa. [loHOE BHYTpEHHEE OTpaKeHUE.
OnTuyeckue npudopsl. Uutepdepenus ceera. udpaxuus ceera
[Tonsapu3zanus ceera.

ITonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBI.
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[Tomydyenue cnekTpa ¢ mOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.
CrekTpocKoIl.

Camocmoamenvnan paboma.

Cooo6enue no reme: «IIpupona ceera»

[TocTpoenue n3o0paxeHus, 1aBaeMoe JTMH30M.

[ToaroroBka qokjaaa ¢ mpe3eHTaIuen 1Mo OJHOM BRIOpAaHHOH TeMe:
NudpakpacHoe u ynbTpadroaeTOBOC U3TyICHUS.

PeHTreHoBckoe u3ny4yeHue.

Paznen 6. OcHOBBI CIENUAIBbHON TEOPHH OTHOCUTEIHLHOCTH.
6.1 OcHOBBI ClIENIUAJIBHOM TEOPHH OTHOCUTEIBLHOCTH.
NuBapuaHTHOCTH MOJIYJST CKOPOCTM CBE€Ta B BaKyyMe. [Toctynatsl
OiinmrelriHa. [IpocTpaHCcTBO U BpeMs CIIELMAIBHON TEOPUH OTHOCHUTEIBHOCTH.
CBs13b MaCChl M DHEPTUU CBOOOTHOM YaCTULIBI. DHEPTHUS TOKOS.
Camocmoamenvnaa paboma
[TonroroBka cooOiienue mo teme: «lIpakTuyeckoe MpUMEHEHUE TOJIOKEHUM
CIICHMAIBHOM  TEOPUM  OTHOCUTEIBHOCTU  (LIUKIOTPOHBI-  YCKOPUTEIH
3apsHKEHHBIX YaCTHI )

Pa3znes 7. JjieMeHThI KBAHTOBOW (PU3MKH.
7.1. KBanTOBasl ONITHKA.
KBanToBass rumorteza Ilmanka. ®otonsl. BuemnHuit (orosnekTpuueckuii
s dext. Buyrpennnii pororddext. Tumbl hoTOII€MEHTOB.
Hemoncmpayuu
doTod3dexT.
Camocmoamenvhnasn paboma (6 hopme npakmuueckoil n0020moeKu)
[ToaroToBka 3cce mo teme: «llpumenenue sBnenus ¢otoddpdexra B Moeit
CIIEUATBHOCTH

7.2. dusuka atoma.

Pa3BuTHe B3rsiI0B HAa CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
cnieKkTpax Bojopoja. Snepuas monens atoma. OnbiTe . Pezepdopna. Monaensb
aroma Bogopoja o H. bopy. KBantoBsie renepaTopsl.
Jlemoncmpavyuu

JIuHeluaTble COEKTPHI Pa3IMYHbIX BelIeCTB. M3mydeHue j1azepa (KBaHTOBOTO
reHepaTopa).

Camocmoamenvhasa paboma.

[Toaroroska npe3enrtanuu no teme: «H. bop».

7.3. du3uKa aTOMHOIO s/ApAa.

EcTtecTBeHHast palnOaKTUBHOCTh. 3aKOH paJlOaKkTUBHOro pacnana. CrnocoOsl
HAOJIIOICHUSI U PETUCTPALMKM 3apsOKeHHbIX YacTull. O¢dekr BaBunoBa —
YepenkoBa. Ctpoenue atoMHOro sapa. JledekT maccel, 3Heprus CBs3U U
YCTOWYMBOCTh  aTOMHBIX  sAnep. AnepHeie peakumu. VckyccTBeHHas
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panuoakTUBHOCTh. Jlenenue Tspkenbix spep. Llemnas sAnepHas peaxuus.
VYmpasisiemas  nenHas — peakuusa.  Snepneii peakrop.  Ilomyuenwme
PAaaMOAKTUBHBIX M30TONOB M HX IPUMEHEHHE. bHOIornueckoe AenCTBHE
PaAMOAKTUBHBIX U3JIyYEHUN. DIE€MEHTapHbIE YACTHIIBI.

Jemoncmpayuu

CueTynK NOHU3HUPYIOUIUX U3ITYYCHUM.

Camocmosamenvhan paboma.

O030p nuTepaTypsl Mo Teme: «BnMsHHME SIEpHBIX peakUUid Ha >KUBBIE
OpraHU3MBbD»

TemaTnka HHANBHUAYAJTbHBIX POEKTOB:

» Anekcanap CrenanoBud [1onoB — pycckuil yueHslid, n300peTareiib
paauo.

* AnlbTepHaTUBHAS SHEPTETUKA.

* AKyCTHYECKHE CBOMCTBA MOIYIIPOBOJHUKOB.

* AToMHas OaTtapeiika U paluOaKTUBHBIE MTOJACBETKH

* @u3nyecKre NPUHLHUIBI PYHKIMOHUPOBAHUS UHPOPMALIMOHHBIX U
TEIEKOMMYHUKALIMOHHBIX CHCTEM

* ACTpOHOMMS HAIIMX JHEN. ACTEPOUABI.

» AtomHas guzuka. M3otomnsl. [Ipumenenne painoakTUBHBIX H30TOIOB.

* beCkOHTaKTHBIE METO/IBI KOHTPOJISI TEMIIEPATYPBI.

* bunosisipHbIe TPAaH3UCTOPBI.

* Bennuaiimue oTKpbITUS (PU3UKH.

* DIIEKTPUUECKHUE pa3psi/ibl Ha CIIy>KO€ YeloBeKa.

* Biusinue nedexroB Ha (pU3HMUECKUE CBOMCTBA KPUCTAIIOB.

» BcenenHas U TeMHas MaTEpUsL.

* ['onorpadust u ee npuMeHeHue.

 becripoBoHas nepenaya ANEKTPUIECTBA

* udpakuus B HaIICH KU3HH.

* Xunkue kpucraibl.

 3HaueHue OTKpbITUi ["anumes.

» AnpOepT DHHIITEHH U 1dpoBast TeXHUKa (PoToanmapatsl U T.1.).

* cnonb30BaHue 3JIEKTPOIHEPTUN B TPAHCIIOPTE.

 Knaccugukanus u xapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHULL.

* KpuosnexktpoHnrka (MUKpPO3JIEKTPOHUKA U XOJION).

* BO3MOKHOCTH COBPEMEHHBIX JIA3€POB.

* Jleonapnio na Bunun — y4eHslii 1 n3o0peraress.

* MukpoBonHOBO€E u3nydenue. llonb3a u Bpen.

* MeTo1 MedeHBIX aTOMOB.

* MeTtoabl HaOMIOAEHUS U PETUCTPALIMH PAJUOAKTUBHBIX U3TYUYECHUN U
YaCTHLI.

* HanoTexHosorus — MeXIuCUUIUITMHApHAs 001acTh
(GyHIaMEHTAIbHOM U MPUKIAIHON HAyKU U TEXHUKU.
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* Huxouma Tecna: >ku3Hb 1 HEOOBIYAWHBIC OTKPBITHS.

* Hukonait KonepHuk — co3aareib reIMOLEHTPUYECKON CUCTEMBI
MHpa.

* Hunbe bop — onue 13 co3mareneil COBpeMeHHOM (PU3UKH.

* Hykneocunre3 Bo BeeneHHOM.

* OnTHYECKUE SIBJICHUS B IIPUPOJIE.

* OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHOM
CBEPXITPOBOJAUMOCTH.

* [IepeMeHHBIN ANEKTPUUECKUIN TOK U €r0 PUMEHEHUE.

e [[l1a3mMa — 4eTBEepTOE COCTOSAHUE BEILIECTBA.

* [Inanetst CoOMHEYHOUN CUCTEMBI.

* [TonynpoBOAHUKOBBIE TaTYUKHA TEMIIEPATYPHI.

* [IpuMeHeHne KUAKUX KPUCTALIOB B MPOMBIIIJIEHHOCTH.

* [IpumeHeHne sAepHBIX PEAKTOPOB.

* [Ipupona peppomarneTusma.

* [IpoGeMbl SKOJI0THH, CBSI3aHHBIE C UCIIOJIB30BAHUEM TEIJIOBBIX
MAIIIUH.

* [Ipoucxoxaenue CoJIHEUHON CUCTEMBI.

* [Ibe3025ekTpUUecKkuil 3pPeKT ero npuMeHeHue.

* PeuKTOBOE M3ITydYEeHUE.

» CeHCOpHBIE dKpaHbl U (PU3UIECKUE TTPOLIECCHI

* PoxxaeHne 1 3BOIOLUS 3BE3 /.

* CoBpeMEHHas CITyTHUKOBAs CBSI3b.

» CoBpemMeHHas (u3nuecKas KapTuHa MUpa.

* COBpEMEHHBIE CPEACTBA CBSI3H.

e CoJIHIIE — WCTOYHUK JKU3HU Ha 3eMIIE.

* YrpaBisieMblii TEPMOSIAEPHBIN CUHTES.

* YCKOpUTENU 3apsiKEHHBIX YAaCTHIL.

* @u3uKa B COBPEMEHHbBIX TEXHOJIOTHUAX

» dusnueckue cBOMCTBA aTMOC(]EPHI.

* ®OTOZIJIEMEHTHI.

* YepHbI€ IBIPHI.

* [ITkana 3IeKTPOMArHUTHBIX BOJIH.

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

Copneprxanue o0OyueHHs

XapakTepUCTUKA OCHOBHBIX BUJIOB JICSITEILHOCTH CTYJCHTOB (Ha
yYpOBHE YIEOHBIX TEHCTBHIN)

BBenenue

YMeHHsI TOCTAaHOBKH 11€JIeH JESITeIIbHOCTH, TJIaHUPOBAHMS COO0-
CTBECHHOM JICATCIBHOCTH I JOCTHIKESHUS MMOCTaBICHHBIX IICICH,
NpEIBUACHUS BO3MOXKHBIX pE3yJbTaTOB d3TUX JACHCTBUM,
OpPraHu3ali  CAMOKOHTPOJII M OLEHKM  [OJYYEHHBIX
pe3yiabTaToB. Pa3BuTHE CIOCOOHOCTH SCHO M TOYHO H3Jarath
CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBaTH CBOIO TOYKY 3PEHHUS,
BOCIIPUHUMATh W aHAJIM3UPOBATh MHEHUS COOECEIHHKOB,
MpU3HAaBas MPaBo APYroro 4ejJ0BEeKa Ha NHOE MHEHUE.
[IpousBenenne u3MepeHus (GU3MYECKUX BEIMYMH M OIICHKA
rpaHULBbI TOIPEUIHOCTEN U3MEPEHUN.

[IpencraBienue rpaHuilbl TOTPEIIHOCTEM U3MEPEHUN MpU
MMOCTPOCHHUH TPa(UKOB.

VYMmenune BBICKA3bIBaTh TUIIOTE3b] JUTSE 00BsACHEHHS
Ha0JII0TaCMBIX SBJICHHIA.

YMeHnue npeajaraTtb MOJEIH SIBJICHUH.

VYkazaHue rpaHui] IPUMEHUMOCTHA (PU3NUECKUX 3aKOHOB.
N3noxxeHne OCHOBHBIX IIOJIOKEHUNW COBPEMEHHOM HAy4YHOU
KapTHUHBI

MHpA.

[IpuBeneHre TPUMEPOB BIMSHHS OTKPBITUH B (U3HKE Ha
Mporpecc B  TEXHWKE W  TEXHOJOTMM  MPOU3BOJICTBA.
Wcnons3oBanne MHTepHETA 1151 TOMCKa HHYOpMAIAH

1. MEXAHUKA

Kunemamuxa

[IpencraBieHre MEXaHMYECKOIO JBMKEHMS Tela YPaBHEHHUSIMU
3aBUCHUMOCTH KOOpPAMHAT U IPOEKLHENH CKOPOCTH OT BPEMEHH.
[IpencraBieHre MEXaHWYECKOTO JBUKEHHUS Tela TIpadukamu
3aBUCHUMOCTH KOOpPAMHAT M MPOEKIHUEH CKOPOCTU OT BPEMEHHU.
Omnpenenenne KOOpAWMHAT MPOWAEHHOTO IMYTH, CKOPOCTH H
YCKOpEHHs1 Tena Mo rpadukaM 3aBUCUMOCTH KOOpIUHAT U
MPOEKIMH CKOPOCTH OT BpemeHH. OrmpeneneHue KOOpAUHAT
MPOWJEHHOTO IIyTHM, CKOPOCTH M YCKOpEHUs Tena 1o
YPaBHEHHUSAM 3aBUCHMOCTH KOOPAMHAT U MPOEKIHUHA CKOPOCTH OT
BpPEMEHH.

[IpoBeneHne CpaBHUTENIBHOIO aHadW3a pPAaBHOMEPHOTO H
PaBHOIIEPEMEHHOTO JBUKECHUIA.

VYka3aHue HCIIOJIb30BAHUS MOCTYNATEbHOTO M BpaIlaTeIbHOTO
JBUKEHUI B TEXHUKE.

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

Pa3paboTka BO3MOXKHOM cUCTEMBI IEHCTBUN U KOHCTPYKIUU IS
9KCIIEPUMEHTAILHOTO ONPEEIICHNS] KHHEMAaTUYECKUX BETUYHH.
[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 B3aUMOICICTBHS 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.

CpaBHEHME CUJIBI ICUCTBUS M TPOTUBOJACHCTBUS

[IpuMeHeHne 3aKkO0Ha BCEMHPHOTO TATOTEHUS IIPHU pacueTax 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 COXPAHEHUS HMIYJbCA JJISI BHIYUCICHUS
W3MEHEHUM CKOpPOCTel Tel TpU HUX B3aUMOJACHCTBUSX.
N3mepenne paboThl CUIl U M3MEHEHUE KMHETHYECKOW SHEPrUu
Tena. BeruuciieHne paboThl CHJI M U3MEHEHUS KHHETHYECKOMN
SHEPTUH Tea.

Brruucienue moTeHIHATBHONW APHEPTUU TEI B IPaBUTAIMOHHOM
none. OmpeneneHue  TNOTCHIMAIBHOW  JHEPTrUU  YIPYro
neOPMUPOBAHHOTO Tela II0 HW3BECTHOW jAedopManvivi U
JKECTKOCTH  TeJa. [IpumeHnenne  3akoHa  COXpaHEHUS
MEXaHMYeCKOM  DSHEPrMM  MOpH  pacuerax  pe3ylbTaToB
B3aUMOJCHCTBUN TE€N TPaBUTALUOHHBIMU CHWJIAMH M CHJIAMU
YIIPYTOCTH.

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

2. OCHOBBI MOJIEKYJISIPHOW (GU3MKH U TEPMOAUHAMHUKH

OcHosbl  MONEKYIAPHOU
KUHemUu4eckol meopuu.
Hoeanvnuiii 2asz

BoinonHeHue HSKCHEPUMEHTOB, CIYXKAlIMX i O0OOCHOBAHMS
MouteKyisipHo-kuHeTndeckoi Teopun (MKT). Pemenue 3anau c
MIPUMEHEHUEM OCHOBHOTO yYpaBHEHUS MOJIEKYJIIPHO-
KUHETHUYECKON TEOPHUU Ta30B.

OmnpeneneHue  mapaMeTpoB  BelleCTBa B ra3o00pa3HOM
COCTOSTHUM Ha OCHOBAaHUM YpaBHEHHSI COCTOSIHHUS H/1€ajJIbHOTO
raza. OmpezeneHue MapamMeTpoB BelleCTBA B TIa3000pa3HOM
COCTOSSHUM M TPOUCXOASIIMX TPOIECCOB MO Tpadukam
3asucumoctu p (T), V (T), p (V).

DxcnepuMeHTanbHoe uccienoBanue 3aucumoctu p (T), V (T),
p (V). IlpencraBienne B BHAE TpapUKOB H30XOPHOTO,
1300apHOTO U U30TEPMHUYECKOTO MPOIIECCOB.

Boluucnenne cpenHell KHHETMYECKOM HHEPrUM  TEIUIOBOTO
JIBUKEHHMSI MOJIEKYJ IO M3BECTHOM TeMIepaType BelIeCTBa.
BrickaspiBaHue THMNOTE3 ISl  OOBSICHEHHS] HAOIIOdaeMbIX
ABJICHUWA.  YKa3aHWE  TpaHWll [PUMEHUMOCTH  MOJEIHU
«UAeaNbHBINA Ta3» U 3akoHoB MKT

OcHosbi
MepMOOUHAMUKU

I/ISMCPCHI/Ie KOJIMYCCTBA TCIJIOTHI B MMPOHECCaxX TCIIOICpEaavu.
Pacuer KOJIMYCCTBA TCIIJIOTHI, HCO6XOI[I/IMOF (O) JJIsA
OCYIICCTBJICHHUA 3aJaHHOTO IIponeccca € Termonepe)laqeﬁ. Pacuer
MN3MCHCHUA BHyTpCHHGfI OHEPTUU TCII, pa60TBI U MNEepCAaHHOIO
KOJIMYECTBA TCIJIOTBI C HMCIOJB30BAHUCM 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
COBEpIICHUH I'a30M Pa0bOTHI B MPOLECCaX U3MEHEHUSI COCTOSHUS
o 3aMKHyTOMY ULHKTY. OOBSCHEHHE NPUHIIMIIOB JCUCTBUS
TEIUIOBBIX MamuH. JleMoHCTpauusa poiud QU3UKA B CO3TAHUU U
COBEpLICHCTBOBAHUH TEIUIOBBIX JABUIATEIEH.

W3noxkeHrne CyTH SKOJOTHYECKHX MpodieM, 00YCIOBICHHBIX
paboTOil TEIUIOBBIX JBUTaTeNeil W TPEATOKEHHE IYTH UX
peuieHus.  YKazaHuMe TIpaHULl NPUMEHUMOCTH  3aKOHOB
TEPMOAMHAMMKHU. Y MEHUE BECTU IUAJIOr, BBICAYIINBATH MHEHUE
ONIIOHEHTA, y4acTBOBAaTh B JIUCKYCCHM, OTKPBITO BBIpAaXaTb MU
OTCTauBaTh CBOIO TOUKY 3PEHUS.

VYkazanue y4eOHBIX AUCHUIUIMH, IPH H3IYYECHUH KOTOPBIX
MCTOJIB3YIOT yueOHbIi MaTepran «OCHOBBI TEPMOJAUHAMKIY

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 NPUMEPOB KaNMJUIAPHBIX SIBJICHUN B
OBbITY, IPUPOJIE, TEXHUKE.

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

Hcnonp3oBanne WMHTepHeTa s moOWCKa WHGOPMAIMH O
pa3paboTKax M INPUMEHEHHUSX COBPEMEHHBIX TBEPAbIX H
aMOp(HBIX MaTEPUAJIOB

3. JICKTPOAMHAMHKA

SJzeKmpocmamuKa

Boruncnenne cuil B3aMMOJEHCTBUS TOYEUYHBIX AJIEKTPUYECKUX
3aps10B.

Beluncnenue HanpspKEHHOCTH DIIEKTPUYECKOIO I0JS OJHOIO U
HECKOJIbBKHUX TOYCUHBIX JJICKTPUUCCKUX 3apsAa0B.

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

HN3MepeHne HSHEpPruM DIJIEKTPUUYECKOTrO TONS  3apSKEHHOTO
KOH/JIEHCATOopA.

Beluucnenue 5SHeEprum AJIEKTPUYECKOTO IO 3apsKEHHOTO
KOHJIEHCATopa.

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

[IpoBeneHne CpaBHUTEIBHOIO AaHAIW3a IPABUTALMOHHOIO 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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N3mepenune molrHocTH uiekTpudeckoro Toka. M3amepenne 2J1C
U BHYTPEHHETO COMPOTHBIICHUS HCTOYHHMKA TOKa. BblmonHeHue
pacueToB  CcuJBl TOKAa W HampsDKEHHWM HAa  ydacTKax
ANEKTPUYECKUX Henei. OO6wbscHenue Ha npuMepe
AJEKTpUYEeCKON nenu ¢ JnByMs ucrtounukamu Toka (D1C), B
KaKOM CJIy4ae HCTOYHHK DJIEKTPHUYECKON SHEpruu paboTaeTr B
peXHUMe reHepaTopa, a B KAKOM — B PEXKUME IOTPEOUTEIS.
Omnpenenenue TeMmreparypbl HUTH HakanuBaHus. l3Mmepenue
NMEKTPUYECKOr0 3apsia 3jekTpoHa. CHATHE BOJbTaMIEPHOMN
XapakTepucTuku auoja. [IpoBeneHue cpaBHUTEIHLHOTO aHaIM3a
MOJTYITPOBOTHUKOBBIX TUOJIOB U TPHUOJIOB.

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

Macnummnvie saenenus

N3mepenne MHAYKIUMM MAarHUTHOrO MHOJsA. Beluucnenue cui,
JNEHCTBYIOIIMX 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.  OObsicHEHue
IpUHLUNA JefcTBUA 3eKkTpoaBurarens. OObsCHeHUEe TPUHLUIIA
JNEUCTBUSA reseparopa 3JIEKTPUYECKOTO TOKa u
UIEKTPOUZMEPUTENBbHBIX MpUOOpoB. OObsICHEHHE NPUHLUIA
JecTBUSL  Macc-criekTporpada, YCKOpPHUTENeH  3apsiKeHHBIX
gactull. OObsICHEHUE POJIM MAarHUTHOTO MMOJisA 3€MJIM B JKU3HU
pacTeHui, )KUBOTHBIX, YEJIOBEKA.

IIpuBenenue IIPUMEPOB IIPAKTUYECKOIO IIPUMEHEHUS
W3YYEHHBIX SBJICHHUM, 3aKOHOB, IPHOOPOB, YCTPOICTB.
IIpoBencnune CPaBHUTEIILHOI'O aHanu3a CBOICTB
3JEKTPOCTATHYECKOT0, MATHUTHOI'O U BUXPEBOTO JJIEKTPUYECKUX
noneil. O0bsACHEHHE Ha MPUMEpe MarHUTHBIX SBJICHUH, OYEMY
(U3MKY MOKHO paccCMaTpUBaTh KaK METAIUCHUIUINHY

4. K0J1e0OAHUA U BOJIHEI

Mexanuueckue xonebanus

Hccnenosanue 3aBUCHUMOCTH nepuozaa KoJIeOaHui
MaTeMaTUYeCKOro MasTHUKAa OT €ro JUIMHBI, MacChl H
aMIUTUTYABI Konebanuil. MccnenoBanue 3aBUCUMOCTH TTEPHOAA
KojeOaHui Tpy3a Ha MPYKUHE OT €ro MacChl M KECTKOCTH
IPYKHUHBI. Boruncnenune nepuoja KoJIeOaHui
MaTeMaTUYeCKOr0 MAasTHHUKA IO W3BECTHOMY 3HAYEHHMIO €ro
JUIMHBL. Bbrluncienue nepuona kojeOaHUM Ipy3a Ha MpYyKUHE
10 U3BECTHBIM 3HAYEHMSIM €r0 MAacChl U JKECTKOCTU IPYKUHBI.
BbipaboTka  HaBBIKOB ~ BOCHPUHUMATh,  AHAJIU3UPOBATH,
nepepadbaTbIBaTh U NPEAbSBIATh HHYOPMALIMIO B COOTBETCTBUH
C TIOCTaBJICHHBIMU 33JJa4aMHU.

[IpuBeneHre NpPUMEPOB aBTOKOJIEOATENBHBIX MEXAHUYECKUX
cucreM. [IpoBenenue kinaccupukanuy KoiaeOaHun

Ynpyeue sonnvi

WN3mepenne IMHBI 3BYKOBOM BOJHBI 10  pe3yJpTaTaM
HaOmroieHnit MHTep(EepPEeHINN 3BYKOBBIX BOJIH.

Habmionenue u o0ObsiCHEHHE SBICHUH HHTEpPEpEeHIUn U
JU(PPaKIUU MEXaHUYECKHX BOJIH.
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[IpencraBnenne obnacteil NpPUMEHEHHs  yIbTpa3Byka U
HNEpCHEKTHBBl €r0 HCIOJIb30BAaHHUA B PA3IUYHBIX 00JIACTIX
HAayKU, TEXHUKH, B MEJIULIMHE.

W3noxeHne cyTH 3KOJIOTMYECKMX MpoOJIeM, CBS3aHHBIX C
BO3JICHCTBUEM 3BYKOBBIX BOJIH Ha OPTaHU3M 4EJIOBEKA

DnexkmpomacHummwle
Konebanus

HaGnronenne ocuwiorpaMM —TapMOHUYECKHUX — KOJIeOaHUA
CHUJIBI TOKA B IICIIH.

N3MepeHne 3IEKTPOEMKOCTH KOHJAeHcaTopa. M3mepenue
MHIYKTUBHOCTb KaTyIIKH.

UccnenoBanue sABJIEHUSA  AJICKTPUYECKOrO  pE30HAHCA B
IIOCJICIOBATEILHOMN LICIIH.

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

Pacuer 3HaueHui CWIbl TOKAa M HAIPSHKEHUS HA JJIEMEHTAx
LIETH IEPEMEHHOT0 TOKa.

HccnenoBanne  NpUHIMINA  JSHCTBUS  TpaHchopmaropa.
Uccnenoanue npuHIUIa IeUCTBUS TeHEpaTOpa NEPEMEHHOTO
tToka. Mcnons3oBanue MHTEpHETA N1 TTIOMCKA MHPOPMAITUH O
COBPEMEHHBIX CITOCO00axX Mepe1auu AICKTPOIHEPTHH

QﬂekmpOMaeHumele
60OJIHbl

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

Pa3BuTHE 1IEHHOCTHOTO OTHOIICHHUS K M3y4acMbIM Ha YpOKax
¢u3ukn O0OBEKTaM M OCBaMBAaEMbIM BHJAM JICATEILHOCTH.
OOBsICHEHHE TPHHIMITAATBHOTO Pa3IHuds 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 MPEITOMIICHHUS
CBETA MPU PELICHUU 3a/1a4.

OmpenienieHne  CIEKTPAIBHBIX ~ TPAHUIl  YYBCTBUTEIHLHOCTH
YEJI0BEYECKOrO IJ1a3a.

YMeHue cTpouTh U300pakeHHs MIPEAMETOB, TaBaEMbI€ JINH3AMHU.
Pacyer paccTosiHUS OT NUH3BI 0 H300pakeHUS IMpeaMeTa.
Pacuer onrtuueckod cwibl JmH3BL M3Mmepenue GOKycHOTO
pacctossHusl JUH3BL. McnblTaHne MoJened MHKPOCKONAa |
TEJIECKOIa

Bonnosuvie ceolicmea
ceema

HaGmtonenue sBieHuss HMHTEPPEPEHIMU HIIEKTPOMArHUTHBIX
BosiH. HaOmionenue sBineHus nudpakuuy 3J€KTPOMarHUTHBIX
BosiH. HabmiozieHue sBIeHUs MOJSPU3AIUK AJIEKTPOMAarHUTHBIX
BOJIH. M3MepeHue AJIMHBI CBETOBOM BOJHBI IO pe3yJbTaTaMm
HaOmtofeHusl siBJeHUs uHTepdepeHiuu. HabmoaeHue sBieHus
mudpakuun  cBeta. HaOmioneHue sBIEHUS MNOISpU3ALMU U
mucnepcun  cBera. llomck pasnmuumii M CXOACTBA MEXKAY
TUGPaKIMOHHBIM U JUCTIEPCUOHHBIM CIIEKTPaMHU.

[IpuBeneHne NpUMEPOB NOSIBIIEHUS B IPUPOE U UCIIOJIb30BAHUS
B TEXHUKE SIBJICHUN MHTEepPEpeHLnH, TUPPAKIIH, TOIIPU3ALNU
n gucnepcuu cBerta. IlepeuncneHne METONOB IO3HAHUS,
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|KOT0pble VICIIOJI30BaHbI [IPU U3yYEHUN YKA3aHHBIX SIBJICHUN

6.0cHOBBI clIeIIHAJILHOM

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,
aHAIM3UPOBATh, IepepadaThIBATh U MPEABSBIIATH
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 MPEACTABICHUIN

Hab6monenune Qorosnekrpuueckoro s¢dekra. OObsICHEHHE
3akoHOB CTONETOBA Ha OCHOBE KBAHTOBBIX IPEICTABICHHIA.
Pacder MakcuMalibHOM KMHETUYECKON SHEPTUU AJIEKTPOHOB TIPU
¢dorosnexTpuyeckom 3 dexre.

Onpenenenue paboOThl BBIXOAA DIEKTPOHA MO rpaduky
3aBUCHMOCTH MaKCUMAJIbHOM KUHETHUYECKON SHEPTUU
(OTO3ICKTPOHOB OT YaCTOTHI cBeTa. MI3MepeHne paboThl BhIX01a
anekTpoHa. llepeuncienue npuOOpoOB YCTaHOBKH, B KOTOPBIX
NpUMeHsIeTCs 0e3-HHEPIIMOHHOCTE (hoTod(deKTa.

OObsicHeHHE KOPMYCKYJSIPHO-BOJIHOBOTO Jyaju3Ma CBOWMCTB
¢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.  OOBSICHEHHME  TPOUCXOXKICHUS
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.
[IpuBeneHne nNpuMeEPOB MCHOJIB30BAaHUS 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 BUC TaOTUIIbI

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

Pacuert sHeprum cBA31 aTOMHBIX SJIEP.

OnpezneneHue 3apsia ¥ MacCOBOTO YHMCIA AaTOMHOTO sJipa,
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BO3HUKAIOIIETO B pe3yJbTaTe pPaJUOaKTUBHOIO pacnaja.
Brruucnenue sHeprun, 0CBOOOXKIAIOMICHCS TIPH PaAOAKTUBHOM
pacnazne.

Onpenenenue NpoyKTOB SACPHON peaKIHH.

Beruncnenne JHEpruuM, OCBOOOXKMAMOIICHCS TMPH  SIEPHBIX
peakuusix. IloHuManme  mNpeuMylecTB U HEJOCTATKOB
HCIOJIb30BAHMSI aTOMHOM SHEPTUU U HOHU3UPYIOLIUX U3JITYyYEHUN
B MPOMBIIIIJIEHHOCTH, MEIUIIMHE.

W3noxkeHne CyTH JKOJIOTMYECKUX TPOOTEM, CBS3aHHBIX C
OMOJIOTMYECKUM  JICWCTBHEM  PAJMOAKTUBHBIX  H3ITYYCHHH.
[IpoBenenue kimaccu(UKAMKM AJIEMEHTAPHBIX YaCcTUI[ TIO0 WX
(U3UYECKUM  XapaKTepUCTHKaM (Macce, 3apsjay, 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
JMOCTIDKEHHSI  ycriexa B JII0O0OM  BUIE  IPaKTUUYECKOU
JIeSITEIILHOCTH
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YYEBHO-METO/MYECKOE U MATEPUAJIBHO-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
oOecreunTh cBOOOIHBIN JoCTyM B IHTEpHET BO BpeMsi yueOHOIo 3aHSTUS U B
nepuo] BHEYy4eOHOM A TENbHOCTH 00YyYarOIIuXCsl.

B cocraB kabuHera (pu3Mky BXOAUT JlabopaTopus ¢ JaOOpaHTCKOM
koMHartoil. [loMemenne kabuHeTa (PU3UKU YIOBJIETBOPSAET TPEOOBAHUSIM
CaHuTapHO-3MHIEMHOTIOTHYECKUX MpaBuil 1 HopMaTtuBOB (CanlluH 2.4.2 Ne
178-02) u ocHalIeHO THMOBBIM OOOpPYJOBaHWEM, YKa3aHHBIM B HACTOSIIUX
TpeOOBaHUSIX, B TOM 4YHCIE CHEUUATM3UPOBAHHON Y4eOHON MeOenblo u
cCpeACTBaMH OOy4YEHMS, JOCTATOYHBIMU ISl BBIMIOJHEHHUS TpeOOBaHUU K
YPOBHIO MOJITOTOBKU 00y4YarOITUXCHI.

Kabuner ocHamieH  MyJIbTUMEIUWHBIM  OOOpYyJAOBaHUEM s
MpoCMaTpuBaHusl BU3yalbHOM wuHpOpManuu 10 (U3KKE, CO3JaHUs
IPE3CHTAIMU, BUJIEOMATEPUAJIOB U T. II.

B cocTtaB yueOHO-METOIUYECKOTO 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
xuMudeckux aneMeHToB J[.M.MenneneeBa», MNOPTPETHl  BBLAAIOMIMXCS
YYEHBIX-(PU3UKOB U aCTPOHOMOB);

* uHGOPMAIMOHHO-KOMMYHHUKATUBHBIE CPEICTBA;

* DKpPaHHO-3BYKOBBIE TOCOOUS;

* KOMIUIEKT 3JIEKTPOCHAOKEeHUS KaOMHETa (PU3UKHU;

* TEXHUYECKHE CPE/ICTBA O0yUCHNS,

* JIEMOHCTpPAIIMOHHOE  0o0opyaoBaHue (OOIIEero Ha3HAueHUs U
TEMaTUYECKHUE Ha0OpHI);

* nabopatopHoe obopyaoBaHue (0OIIEero Ha3HAYCHUSI U TEMATUUYECKUE
HaOopkI);

* CTaTUYeCKUE, JUHAMUYECKHE, JIEMOHCTPALIMOHHbIC W Pa3IaTOYHbIC
MOJIEINH;

* BCTIOMOTaTeJIbHOE 000PYI0BaHNUE;

* KOMIUIEKT TEXHMYECKON JOKYMEHTAIMU, B TOM YHUCJE Nacrnopra Ha
cpeAacTBa OOyYEHHUS, HWHCTPYKIIMM IO HMX HCIOJb30BAHUIO U TEXHUKE
0e30I1aCHOCTH;

* OuOnHMoTeyHbIH POHS.

B Oubnunoreunslii ¢GoHA BXOAAT Yy4yE€OHUKH, Y4eOHO-METOAMYECKHUE
koMmiuiekTel (YMK), obecnieunBaroniye OCBOCHUE YYEOHOM JUCIUIUIMHBI
OVY /.11 ®u3uka, peKOMEHI0BAaHHbIE WU JOMYLIEHHBIE JJI1 UCIOJb30BaHU
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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, CJIOBApSIMHU W XpecTomMaTuedl Mo ¢usuke,
CIIPAaBOYHUKAMHU MO (PU3MKE U TEXHHKE, HAYYHOM W HAYYHO-TIOMYJISIPHON
JUTEPATYPON €CTECTBEHHO-HAYYHOIO COACPIKAHUS.

B mpouiecce ocBoeHus mporpammbl yueOHoM mucuurminHel QY11
®du3znka o00yyarolmUMCs TPEIOCTaBISETCS BO3MOXKHOCTH JOCTyINa K
AJIEKTPOHHBIM YUEOHBIM MaTepuaiam 1o ¢Gu3nke, UMEIOIUMCI B CBOOOIHOM
noctyne B cetd VHTepHET (37IEKTPOHHBIM KHUTAM, MPAKTUKyMaM, TeCTaM, U

Ip.).
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NHPOPMAIIMOHHOE OBECIIEYEHHUE OBYUYEHUA
JIMTEPATYPA

OcHoBHas JuTEeparypa
1. [Tunckuii, A.A. ®uzuka: YdueOHukK 118 cpena.apod. odpazoBaHus /
[Tuackuit A.A., I'pakosckuil .1O., lux F0.WU., - 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 JINTEPaTypa

1. Hmutpuea, B.®. ®duszuka mis mnpodeccuit W crnenuaibHOCTEH
TexHoJiornueckoro npoduist: COOpHUK 3ajay: y4ed.mocodue st CTyd. YUPEK]I.
cpen. cmer. obpas./ 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. / [LU. camoiinenko. -2-¢ 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 nis 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 ans 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 (mata
obpamenusi: 10.02.2020). — Pexum qoctyna: st apropusup. [lonb3oBareneit

HNuTepHeT- pecypcesl
1. www.fcior.edu.ru (DenepanbHplii  HEHTp  HHPOPMALMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB).
2. www.dic.academic.ru (Axkagemuk. CroBapu W DHIUKJIOICIHUH).
www.booksgid.com (Books Gid. DiekrporHast OnOIHOTEKA).
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4.  www.window.edu.ru (EauHoe OKHO O0OCTyla K 0Opa30BaTeIbHBIM
pecypcam).

5. www.st-books.ru (JIyuias yueOHast tuteparypa).

6.  www.school.edu.ru (Poccuiickmii  oOpa3oBaTelbHBIH  MOPTAIL.
JloctynHOCTh, KadecTBO, dpdexTtuBHOCTE). WWW. ru/book (DnekrpoHHas
OuOIMoTEeYHas CUCTEMA).

7. www.alleng.ru/edu/phys.htm (O6pa3oBaTensHbie pecypchl MHTEpHETA
— ®wusuka). Wwww. school-collection. edu. ru (Emunas xoimiekius mudpoBBIX
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 (HaAy4YHO-TIONYJISIPHBIH busuko-
MaTeMatudeckuii kypHan «KBanT»). Www. Yyo0s. ru/natural-sciences/html
(ecTeCTBEHHO-HAYYHBIN KypHAI 11 MoJoeku «[1yTh B HAyKy»).
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