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PaccmoTtpeno
Ha 3aceanuu [le1aroruyeckoro CoBeTa
[Tporokon Ne 1_
ot «30» aBrycra 2022 T.

Pa6ouasi iporpaMma 061eo0pasoBaTebHON y4eOHOH IMCUMILTHHBL OV]l 08 «®usuxa»
NpeHA3HAYeHa JUIS Pealu3aldd OCHOBHOH npodeccrHoHanbHON 06pa3oBarebHOH MPOrpPamMMBbl
CIIO Ha 6a3ze 0cHOBHOTO 00mIEro 06pa3oBaHus C OTHOBPEMEHHBIM MOIYYCHHEM CPEIHETO obmero
obpazopanus. [Iporpamma paspaborana

- ¢ yuetom Tpebosanuit PI'OC cpennero obuiero odpasoBaHus (mpuka3 Muno6prayku Poccun oT
17.05.2012 . N2 413),

- ¢ yuetom ®TI'OC cpeanero npodeccHoHaIbHOTO obpasosanus no crennambHocTH 21.02.05
3eMeNpHO-HMYIIeCTBeHHbIe oTHOmeHHs ([IpuKas Muno6praykn Poccuu ot 12.05.2014 Ne 486 «O6
YTBEpKICHHH (eleparbHOro  roCyIapCTBEHHOIO 06pa3oBaTeNbHOTO  CTAHAapTa  CPEIHETro
npod)eccHoHANTBHOrO 00pa3soBaHHA MO CICLHATBHOCTH 21.02.05 3eMenpHO-HUMYIIECTBEHHBIC
OTHOIIEHWS, 3aperHCTpHpoBaH B MuHiocTe Poccuu 27.06.2014 Ne 32885)).

- Ha OCHOBAaHWH [PHMEPHOH  IpOrpaMMbl, ~ PEKOMEHIOBAHHBIX ®DeepaIbHBIM
TOCy/IapCTBEHHBIM &BTOHOMHBIM Y4YpeXIeHHEM «@eepaIbHBI WHCTUTYT Pa3BUTHA
obpazopanum (OI'AY «DHUPO») B ravecTBe IPHMEpPHOM IPOTPAMMEL VIS peau3aniu
OCHOBHO# TPo(hecCHOHATBHOR 06pa3oBaTe/IbHOM MPOrpaMMEI CIIO ma 6a3e OCHOBHOIO
o6mero 06pa3oBaHUA C MOJIy4eHHEM CPeIHEero obmero obpasosarus (IIporokon Ne 3 ot
91 mionst 2015 r. PerrcTpal@oHHbIi HOMep peneH3uu 375 OT 23 mions 2015 r. ®TAY
«D@UPO»);

. Ha ocHopaHum IlpumepHo#it IIporpamMMel BOCHHATAHHUA (Opobpena pemeHueM
denepanpHOro  y4eGHO-METOAMIECKOTO ofpenuHEeHHs 1o obmeMmy 06pasoBaHMIO
(potoxo ot 2 uioHs 2020 1. Ne 2/20);

- ¢ yuetom TTpumepHOii OCHOBHOH 06pa30BaTEILHON NPOTPAMMEI CPEIHETO obuero o6pazoBaHus,
0106peHHON peleHHeM  (eaeparbHOro y4e6HO-METOIHYECKOr0  OOBEIMHEHHS 110 obmeMy
o6pasosauuio (mpoTokos oT 28 mioms 2016 T. Ne 2/16-3);

- TEXHHYECKOro Mpodusis TPO(ECcCHOHATBHOr0 06pa3oBaHHMs. .

Opranmsamus-paspadorank: [10 UY «TexHuKyM SKOHOMHKH H IIpaBa)

Paspa6orunk: Bypxan Onbra [lanoBHa, npernosiaBareib o6meobpazoBaTebHbIX AUCHHIIIHH I1o
YV «TexHuKyM PKOHOMHMKH M IIpaBa. b

7 % MIOJIIHUCH)




1. HosicHUTEIbHASA 3aAIMUCKA

Pabouass mporpamma  0o0meoOpazoBaTeNbHOM — y4eOHOW — OUCHMIUIMHBI — «DH3UKa»
npelHa3HauYeHa g W3ydeHus (pu3nku B mpodecCHOHANBbHBIX 00pa30oBaTeIbHBIX OpPTraHU3alMIX
CIIO, peanusyronmx o0pa30BaTENbHYIO MPOTPaMMy CPEIHETo OOIIero o0pa3oBaHUs B Mpeaenax
OCBOECHUSI OCHOBHOM mpodeccroHanbHoi obpaszoBarenbHOi mporpammbel CITIO (OITOIT CITO) Ha
0a3e OCHOBHOTO 00I1Iero 00pa3oBaHus IPH MOATOTOBKE CIEIMATUCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii @DI'OC cpemgHero o061Iero
o0pa3oBaHMUsI, MPEABSIBISEMBIX K CTPYKTYPE, COACPKAHHUIO U Pe3yIbraTaM OCBOCHHUS YUeOHOM
aucHUIIMHbl «Du3nka», 1 B COOTBETCTBUU ¢ PekoMeHIanusiMu 10 OpraHu3alyiy MOTyYeHHs
cpeaHero o01ero o0pa3oBaHus B Mpeeax OCBOCHHS 00pa30BaTeNIbHBIX MPOTPAMM CPEIHETO
npodeccuoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO OOINEro oOpa3oBaHUS C YYETOM
TpeboBaHMil (henepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB U IMOIy4aeMOM
npodeccud WM CHEHHAIBHOCTH CPEAHEro MpodeccHoHanbHOro 00pa3oBaHUs (MHCbMO
JlemapraMeHTa TOCYIapCTBEHHOH MOJIMTHKH B cepe MOATrOoTOBKH pabounx kaapoB u IO
Muno6puayku Poccum ot 17.03.2015 Ne 06-259) u Ha OCHOBaHHMH HPUMEPHOM ITPOrPaMMEI,
pekoMeHnoBaHHOW ~ DenepanbHBIM  TOCYHApCTBEHHBIM ~ aBTOHOMHBIM  YUPEKICHUEM
«DenepanbHbId HHCTUTYT pa3BuTus oopazoBanusd» (OI'AY «ODHUPOy») B kauecTBe npuMEpHOI
MPOrPaMMBI ISl pean3alliid OCHOBHOW Mpo(decCHOHAIIBHON 00pa30BaTelIbHON MPOrpaMMBbI
CIIO na O06a3ze ocHOBHOro o0mero o0Opa3oBaHHs C TOJYYEHHEM CpEIHEro ooOIIero
obpazoBanmus. [Iporokon Ne 3 ot 21 utonst 2015r. Peructpanuonssiit Homep penensuu 384 ot
23 wmonsa 2015r. ®TAY «DUPO»; nHa ocHoBanuu Ilpumepnoit IIporpammsl BocnuTaHus
(Omobpena pemienneM  (eaepaabHOrO y4eOHO-METOAMYECKOTO OOBEAMHEHUS IO O0IIeMy
oOpazoBanuto (rpotokoi ot 2 urons 2020 . Ne 2/20).

Coneprkanue nporpammbl «Du3uKa» HAMPaBICHO HA TOCTHKEHUE CICIYIOMNUX LeJlei:

® OCBOCHHC 3HAHWH O (QYHIAMECHTAIBHBIX (U3MUYECKHUX 3aKOHAX WM MPHUHIIUIIAX, JICKAMUX B

OCHOBE COBpPEMEHHOM (U3MUecKoil KapTHHBI MHUpPA; HaUOOJIee BaXKHBIX OTKPBITUSAX B

obmacty (M3HMKH, OKA3aBIIUX OMPEICIISIONICE BIMSIHIC Ha Pa3BUTUE TEXHUKH U TEXHOJIOTHH,

METO[aX Hay4YHOTO IMO3HAHUS TPUPOIBI;

® OBJaJICHUE YMEHUSIMH MPOBOAUTH HAOTIONEHUS, TUIAHUPOBATh U BBITIOJIHATH AKCIIEPUMEHTHI,

BBIIBUTATh THUIIOTE3bI U CTPOUTH MOJIENU, TPUMEHSTDH MONyYeHHbIE 3HAHUS MO (U3HKE IS

00BSICHEHUSI PAa3HOOOPA3HBIX (U3MUECKUX SIBICHHH M CBOWCTB BEUIECTB; MPAKTHYECKOTO

WCIONB30BaHUSl (PU3UYECKUX 3HAHUHN; OIEHUBATh JOCTOBEPHOCTH €CTECTBEHHOHAYUYHOM

nH(popManuy;

® Ppa3BUTHE MO3HABATEIHHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mpolecce NpUOOpeTeHUsT 3HAHUN M yMEHHH M0 (PU3UKE C HCIOJIb30BaHUEM Pa3IUYHBIX

HMCTOYHUKOB WH(OPMAITUN U COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

® BOCIHUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB MPUPOJIbI; UCIIOIB30BAHUS

JNOCTIDKEHUH (U3MKU Ha OIaro pa3BUTHSI YEIOBEUYECKON ITMBUIIM3AINH;, HEOOXOIUMOCTH

COTPYIHUYECTBA B MPOIIECCE COBMECTHOTO BBITIOJHEHUS 3a/1a4, YBAKUTEITHHOTO OTHOIICHUS

K MHEHHUIO OIMOHEHTAa MpPU OOCYXKJAECHUU MPOOIeM eCTECTBEHHOHAYYHOTO COAEpIKAHMUS,

TOTOBHOCTH K MOPAJIBHO-ITUYECKON OIICHKE HWCIIOIb30BAaHUS HAYYHBIX JOCTHKCHUH,

YyBCTBa OTBETCTBEHHOCTH 32 3aILIUTY OKPY>KarOIIeH Cpebl;

® ICIOJIb30BaHWE TPHUOOPETEHHBIX 3HAHWN W YMEHUW Ui pelleHUs MPaKTHYECKHX 3ajiad

MOBCE/IHEBHOM JKM3HM, oOecreueHus: 6e30MacHOCTH COOCTBEHHOM JKM3HHU, PallMOHAIBHOTO

MPUPOAOIIONB30BaHUS U OXPaHbl OKpYKaroUlell cpeabl U BO3MOXKHOCTSMH TMPUMEHEHUS

3HAHUW TpU PEIMICHWH 3a/1a4, BO3HUKAIONIMX B TOCIeayromeld mnpodeccunoHaabHOM

JEeSATEIbHOCTH.

B mporpammy BKJIIOYEHO COJEp)KaHHWE, HamNpaBlIeHHOEC Ha (OPMHUPOBAHHME y CTYIACHTOB
KOMITETeHIUI, HeoOXoauMBbIX M1 kKadecTBeHHOro ocBoeHuss OIIOIT CITO Ha 6a3e 0CHOBHOTO
oOmiero o0pa3oBaHUSl C TMOJY4YEHHEM CpelHero oOmiero o0Opa3oBaHHMs — MPOrPAMMBI
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MOTOTOBKH crienrancToB cpennero 3BeHa (IITICC3)

[TIporpamma yueOHON auCHMIUIMHBI «DU3MKa» SBISETCS OCHOBOM JUIs pa3pabOTKH
pabouux mporpamm, B KOTOpPBIX MpodeccroHalbHbIE O0pa30BaTENIbHBIE OpTraHU3alNH,
peanm3yrone o0pa3oBaTelbHYI0 MPOTPaMMYy CPEIHEro OO0INero oOpa3oBaHUs B Ipeneliax
ocBoenust OIIOIT CITO na 6a3e OCHOBHOTro 00OIIEro 0Opa30BaHMS, YTOUHSIOT COJCP)KaHHE
yueOHOro Marepualia, MoCiIeI0BaTeIbHOCTh €r0 U3yUYSHHs, paclpeelieHue Y4eOHbIX YacoB,
TeMaTuky pedeparoB, MHAUBHIYaIbHBIX IMPOEKTOB, BUIbl CAMOCTOATEIbHBIX PabOT, ydu-
ThIBasl CIEUU(UKY NPOTpaMM TOATOTOBKH  CIICIUAIMCTOB CPEIHEr0 3BEHA, OCBAaMBAEMOMU
CHEIHAIbHOCTH.

2. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUILIVMHBI
«OU3UKA»

B ocHoBe yueOHON nucnumianHbl «®PuU3MKa» JIEKUT YCTAaHOBKA Ha (HOPMHpPOBAHUE Y
0o0y4aeMbIX CHUCTEMbl 0a30BBIX MOHATHHA (U3UKA U TPEICTaBICHUA O COBpPEMEHHOU
¢bu3nyeckoil KapTUHE MHUpA, a TAKXKE BbIPAOOTKA YMEHHUM NPUMEHATh GU3NUECKHUE 3HAHUS KaK
B IPOeCCHOHATILHON ACATEIBHOCTH, TaK M JUISl PEHICHUS )KU3HEHHBIX 3a]1a4.

MHorue noyoXeHus, pa3BUBaeMble (DPU3MKOM, paccMaTpUBAIOTCA KaK OCHOBA CO3/1aHUS U
WCTIOJIB30BaHMsI MH(POPMAITMOHHBIX U KOMMYHHUKaIMOHHBIX TexHojoruii (UKT) - omHoro u3
HaunboJsiee 3HAYMMBbIX TEXHOJIOTHYECKHUX JTIOCTUKEHUN COBPEMEHHON ITUBUIN3ALUH.

®uszuka AaéT K04 K NOHUMAHUIO MHOTOYUCIIEHHBIX SIBJIEHUH U IPOLIECCOB OKPYKAIOIIETO
MHUpa (B €CTECTBEHHOHAy4HbIX 00JacTsAX, B COLIMOJIOTUU, SKOHOMUKE, S3bIKE, JIMTeparype U
ap.) B o¢usuke dopmupyrorcs MHOrHE BHIBI  ACATENBHOCTH, KOTOPBIE HMEIOT
MeTarnpeIMeTHbIM xapakrep. K HUM B nepByto ouepeib OTHOCATCS MOJEIUPOBAaHUE OOBEKTOB
U TIPOILIECCOB, NMPUMEHEHHE OCHOBHBIX METO/OB IIO3HAHUS, CHUCTEMHO-MH()OPMAIMOHHBIHI
aHanmu3, (QopMynupoBaHME THUIIOTE3, aHaJIM3 MW CUHTE3, CpaBHEHHe, 0000eHue,
CUCTEMAaTH3allusl, BbIIBICHUE [PUUMHHO-CIECACTBEHHBIX  CBsI3€d, IIOMCK aHAJIOIOB,
ynpaBiieHue 00beKTaMHu U IporeccamMu. VIMEHHO 3Ta JUCLHUIUIMHA MO3BOJISET MO3HAKOMHTH
CTYJIEHTOB C HAyYHbIMH METOJAaMH IO3HAHMS, HAYYUTh UX OTJIMYATh TMIIOTE3y OT TEOpUH,
TEOPHUIO OT IKCIIEPUMEHTA.

®du3nka UMeeT oYeHb OOJIBIIOE U BCE BO3PACTAIOIIEE YMCIO MEXAUCIUIIIMHAPHBIX CBS3EH,
Ipuu4éM Kak Ha ypOBHE IOHATUIHOIO ammapara, TaKk M Ha YPOBHE HWHCTPYMEHTApHs.
Cka3aHHOE€ TO3BOJISIET paccMarpuBaTh (PU3UMKY KaKk «METaAUCIMIUIMHY», KOTOpas
IIPEIOCTABIIAET MEXANCHUIIIIMHAPHBIN A3BIK JUIsl ONUCAHUS HAyYHOW KapTHUHBI MUDA.

®dusuka sBISETCS CUCTEMOOOpa3zyoUMM (aKTOpPOM JJisi €CTECTBEHHOHAYyUHBIX Y4eOHBIX
IIPEMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHBI JIeKAaT B OCHOBE COZIEP’KaHUs XUMUHU, OMOJIOTHH,
reorpa¢uy, AacTPOHOMHUM M  CHEUMAJIbHBIX JUCHUUIUIMH  (T€XHHUYECKass MEXaHUKa,
JNMEKTPOTEXHUKA, JJIEKTPOHUKA U Jp.). YueOHas gucuuiuinHa «®Pusmka» cosjgaer
YHUBEPCAIBHYIO 0a3y Uil U3y4eHHs 00IIenpo(ecCHOHANbHBIX U CIIEHUATbHBIX JUCHUIUINH,
3aKJaibIBast PyHIaMEHT Moceyomero o0y4eHus CTyIeHTOB.

OO6nanas JOrM4ecKOil CTPOMHOCTBIO M ONMUPAACh HA SKCIIEPUMEHTANIbHbIE (DaKThl ydeOHas
mucuuiuinHa  «@usuka» (GOpMUPYET y CTYAEHTOB NOMJUMHHO HAayyHOE MHPOBO33pEHHE.
®du3uKa ABISETCS OCHOBOW yUEHHUs O MaTepuaIbHOM MHUPE U pelIaeT mpoOieMbl 3TOr0 MHUpa.

Nzyuenne oOmeoOpazoBarenbHo  yueOHOM — aucuuiuinHbl  «®Dusuka»  3aBepliaercs

MOJIBEZICHUEM UTOTOB B (OpME 3K3aMeHa B paMKax MPOMEKYTOYHON aTTeCTaIlH CTY/IEHTOB B
npouecce ocBoenus OITOII CIIO ¢ nmomyuenuem cpeanero obiero oopazosanus (IITICC3)
B cogepxanuu yueOHOW NUCHUIUIMHBI MO (U3MKE NPH MOATOTOBKE OOYyYaIOLIUXCS I10
npodeccusiM U CIEeUUATBHOCTSIM TEXHUYECKOTO Mpoduis mpodecCHOHATEHOTO 00pa30BaHMs
MPOPUIHLHON COCTABIISIIOIIEH SIBISIETCS pasfen «NeKTPOJUHAMUKA», TaK KaK OOJBITHHCTBO
npodeccuii M CIEHUAIBHOCTEH, OTHOCAIIUXCS K OTOMY HpPOQHII0, CBS3aHBl C
AIEKTPOTEXHUKOW U IEKTPOHUKOM.



Teopernueckue cBeneHus Mo (PU3MKE MOMOIHSAIOTCA AEMOHCTPALUSIMHU U J1a0OpAaTOPHBIMU
pabotamu.
W3yuenne oOmieoOpazoBarenbHOil  yueOHONM  aucuuiinHbl  «Pusuka»  3aBepiaeTcs
MOJIBEZICHUEM UTOTOB B JOpME 3K3aMeHa B paMKaxX MPOMEKYTOYHON aTTeCTAIUU CTYICHTOB B
nporiecce ocBoeHust OITOIT CITO ¢ momydyenuem cpeanero obmiero oopazoanust (ITITKPC,
MIICC3).

3. MECTO YYEBHOM JUCHUILIVHBI B YYEFHOM IIJIAHE

Oo6meoOpa3oBarenpHast  yueOnas jgucnummaa OV 08  @wu3uka OTHOCUTCS K
0011e00pa3oBaTeIbHOMY YUYEOHOMY IMKIYy OCHOBHOW TMpodeccHoHanbHOM 00pa3oBaTeIbHOM
pOrpaMMbl CpeHEro mpodeccruoHambHOro o0pa3oBaHust Ha 0a3e OCHOBHOTO OOIIEro
oOpasoBaHus C TodydeHHeM cpemaHero obmero oopazosanus [IIICC3 ¢ yuerom TpeboBaHumiA
@I'OC CIIO u npoduns mpodecCuoHaTEHOTO 00pa30BaHUS

4. PE3YJIBTATBI OCBOEHUS YYEBHOM JUCITATLINHBI

OcBoenue conepkanus yaeOHoU qucIUIUTUHBL «Du3ukay, odecrnedrnBaet
JTOCTH)KEHUE CTYICHTAMHU CIICAYIONIUX Pe3yIbTaToB:
e JIMYHOCTHBIE Pe3yJbTAThI PeAJTN3ANUHN MPOTPAMMBI

JIP 1 | Oco3Haronuii ce0sl rpakIaHMHOM W 3allIMTHUKOM BEJIMKOW CTPaHBI

[IpoABiArONMI  aKTUBHYK0 TIPaXJAHCKYH) IIO3ULUIO, JIEMOHCTPUPYIOIIHAN
IPUBEP)KEHHOCTh ~ MPUHLMIAM  YECTHOCTH, MOPAIOYHOCTH, OTKPBITOCTH,
HSKOHOMHYECKHU aKTHUBHBIA M yYaCTBYIOIIUN B CTYACHYECKOM U TEPPUTOPHUAILHOM
CaMOyTIpaBJICHUH, B TOM YHCIIE€ Ha YCIOBUAX IOOPOBOJIBYECTBA, MPOAYKTUBHO
B3aUMOJICHCTBYIOIMA M YYacCTBYIOIIMH B JIEITEIBHOCTU OOIIECTBEHHBIX
Opra"u3aruin

JIP 2

CoOmmomaromuii HOPMBI  TIPABOIIOPSIJIKA, CISAYIONUN HeanaM TPakIaHCKOTO
obmecTBa, obOecnedyeHHus O€30MaCHOCTH, IMpaB M CBOOON TpaxaaH Poccuwm.
JlosnbHBIE K yCTaHOBKaM U TPOSIBICHUSAM IPEJICTaBUTEIEH CyOKyJIbTYp,
OTIMYAIOUIMNA MX OT TPyHH C JECTPYKTUBHBIM M JICBUAHTHBIM ITOBEACHHUEM.
JIeMOHCTPUPYIOIIMN HENPUATHE W NPEIYNPEKTAIOMIMNI COILMAIbHO OMNAcHOE
MOBEACHUE OKPYKAIOLIUX

JIP 3

[TposiBnsrONMi U JEMOHCTPUPYIOIINI YBAXEHUE K JIFOASIM TPyAa, OCO3HAKOIIUN
JIP 4 | nenHocth cobcTBeHHOrO Tpyaa. Crpemsmiuiics K (OPMHPOBAHUIO B CETEBOI
cpejie IMYHOCTHO U NMPo(heCcCHOHANBHOIO KOHCTPYKTUBHOTO «IIM(POBOTO CIe/iay

JleMOHCTpHUpYIOIIMIT MPUBEPKEHHOCTh K POIHOM KYJIBTYpe, HCTOPHYECKOU
JIPS | nmamsatu Ha ocHOoBe m00BM K PoauHe, pogHoMy Hapoxy, Majlol pojuHe,
IPUHSITHIO TPAAUIIMOHHBIX LICHHOCTEN MHOTOHAIIMOHAIBHOTO Haponaa Poccun

HpOHBJ’IHI—OHII/Iﬁ YBAKCHUC K JIOAAM CTApUICro IIOKOJCHUSA KW TOTOBHOCTH K

JIP 6 o
YYaCTUIO B CONUAIIbHOU MOAACPIKKE U BOJIOHTCPCKHUX JABUKCHUAX

Oco3Hatomuii NpPUOPUTETHYIO ILIEHHOCTh JIMYHOCTH 4YEJIOBEKAa; YBaKAIOIIMN
JIP7 | cOOCTBEHHYI0 M 4YyXYyI0 YHHKAJbHOCTh B Pa3IMYHBIX CHUTYyallUsiX, BO BCEX
dbopmax u BUAAX AESITEIbHOCTH.

[TposiBnsArONMiA U TEMOHCTPUPYIOIIUN YBOXKEHUE K TTPEACTABUTEIISIM Pa3TUUHBIX
STHOKYIBTYPHBIX, COLMAIbHBIX, KOH(PECCHOHANBHBIX W  HMHBIX  TPYIIIL
ConpuyacTHhII K COXPAHEHHIO, MPEYMHOKEHHIO W TPAHCISLMHU KYJBTYPHBIX
TpaJMLMI U HEHHOCTEN MHOTOHAILMOHAJIBHOIO POCCUKCKOTO rOCYAapCTBa

JIP 8

CoOmronaromuii 1 MpONaraHJIupyONINi TpaBuiIa 3A0pOBOTO M 0€30MacHOTO
o0pa3a KM3HM, CIOpTa; MNPEIYNPEeKAAOMUN I1M00  MPEeo0TeBaAIOLIHIA
JIP 9 | 3aBHUCHMOCTH OT ajJKOrojsi, Tabaka, ICUXOAKTUBHBIX BELIECTB, a3apTHBIX UTP U
T.7. COXpaHAIOIHUN ICUXOJOTUYECKYI0 YCTOMYMBOCTb B CUTYaTMBHO CJIO)KHBIX
WIM CTPEMHUTEIBHO MEHSIOIIUXCS CUTYaIUIX
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JIP 10

3a0oTAMMIACT O 3alUTe OKPY)KAIoLIeH cpenpl, COOCTBEHHOM M 4yXOH
0€30IacCHOCTH, B TOM YHCJIe IU(PPOBOH

JIP 11

[TposiBisttonIMil yBakeHUE K 3CTETUUYECKUM LIEHHOCTSM, 00J1a/1al0luii OCHOBaMHU
9CTETUYECKON KYJIBTYpBI

JIP 12

[IpyuHUMarOIMil  CEMEWHBIE LIEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbU U
BOCIUTAHUIO JIETEH; IEMOHCTPUPYIOIIMN HENPUATHE HACUIIUS B CEMbE, yXO/a OT
POIUTENBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOLLIEHUH CO CBOMMU JIETbMHU U UX
(bMHAHCOBOTO COJEPIKAHMS

JIP 13

JleMOHCTPUPYIOIIUH TOTOBHOCTh W CIIOCOOHOCTH BECTH C JAPYTHMH JIOIbMH,
JOCTUraTh B HEM B3aMMOINOHHMMAHHS, HAXOAUTh OOIIME LIEIH M COTPYIHUYATH
JUIS UX JOCTHXKEHUS! B PO ECCHOHAIBHON AESITEIbHOCTH

JIP 14

[TposiBisifoIIMil cCO3HATEIbHOE OTHOIIEHUE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIENTHOM MpodeccHoHaNbHON U 00IIECTBEHHOH IeATEIhHOCTH

JIP 15

HpOHBJ’IHI-OH_II/Iﬁ TpaXXJaHCKOE€ OTHOHICHUE K HpO(l)eCCHOHaHBHOfI ACATCIIbHOCTHU
KaKk K BO3MOXHOCTU JIMYHOI'O Yy4YaCTHd B PCUHICHUHA 06H_[€CTBGHHBIX,
TOCYAAapCTBCHHBIX, O6H_I6HaI_[I/IOHaJ'ILHI>IX HpO6J'ICM

JIP 16

[TpuHUMaOIKI LENH U 33]a4U IKOHOMUYECKOTO U MH(POPMAIIMOHHOTO Pa3BUTHUS
Ky6anu, roToBbIil paboTarh Ha UX JOCTH)KEHUE

JIP 17

[0TOBBIN COOTBETCTBOBATh OXKHUIAHUSAM padOTOJaTEeNei: MPOEKTHO MBICTISIIHIM,
3¢ (HEeKTUBHO  B3aUMOJEUCTBYIOIIMKA C  WIEHaMH KOMaH[bI, OCO3HAaHHO
BBIMOJHSIONIMM MTpodeccroHanbHble TpeOOBaHMSI, OTBETCTBEHHBIH, HalleJICeHHbBIN
Ha JOCTHMKCHHE TTOCTABICHHBIX IICJICH; TIEMOHCTPUPYIONIHIA TTPOPECCHOHATEHYIO
KU3HECTOMKOCTh

JIP 18

CriocoOHBII CTaBUTH TIepe]] COOOM TN O]l BOZHUKAIOIINE KU3HCHHBIC 3a/1a4H,
noAOUpaTh CIOCOOBI PEHICHUST U CPEICTBA PAa3BUTHS, COACHCTBYIOILIHI
HOJICPKAHMIO MTPECTHKA CBOCH MpodeccHu

JIP 19

CniocoOHbIl TeHepupoBaTh HOBBIC MJEU JJISl PEIICHUS 3aJa4 SKOHOMUKHU Kpas,
nepecTpanBaTh  CIOKHUBIIHECS  CIIOCOOBI  PEIIeHHWs  3ajad, BbIJIBUTAThH
aJbTepPHATUBHBIE BAPUAHTHI JCHCTBHI C 11€TbI0 BEIPAOOTKH HOBBIX ONTHMAIBHBIX
aJTOPUTMOB; MO3UIMOHUPYIOIIHNA ce0st KaK  pe3yJbTaTUBHBII u
IIPUBJICKATEJIbHBIN YYACTHUK TPYIOBBIX OTHOLLICHUM.

JIP 20

CnocoOHbIII  UCKaThb  HYXKHBIE HCTOYHUKM HMHQOpPMALlUM U JIaHHBIE,
BOCIIPUHHMMATh, aHAJIM3UPOBaTh, 3allOMMHATh M IepejaaBaTh HMH(OpMALHIO C
MCIIOJIb30BaHUEM LIU(POBBIX CPENICTB.

JIP 21

Pa3HOCTOpOHHE  pa3BUTBHIA, AaKTUBHO  BBIP@KAIOUIMA  OTHOLIEHHE K
peoOpa3oBaHUIO0 OOIIECTBEHHBIX IPOCTPAHCTB, KOPIIOPATUBHOMY JH3aiiHY,
TOBAapHBIM 3HAKAM

JIP 22

DKOHOMHYECKH aKTHBHBIﬁ, HpGI[HpI/II/IM‘-H/IBLII\/'I, TOTOBBIM K CaMO3aHITOCTH B
YCJIOBUSAX PA3BUTHUA pCTUOHA

JIP 23

YMmenue PCaIN30BaTh JIMACPCKUC KAYCCTBA B OpraHru3aln

JIP 24

CtpeccoyCcTONYMBOCTh, KOMMYHHUKA0EThHOCTh

JIP 25

MoTuBauus K CaM006pa3OBaHI/IIO, CaMOpPa3BUTHUIO

MeTanpeIMeTHBIX:
® JICIIOJIH30BATh PA3IUYHbBIC BUJIBI TO3HABATEILHOM ACSITETLHOCTH IS PelieHUs] (PU3NIeCKUX
3a/1a4, TPUMEHSITh OCHOBHBICE METONBI TO3HAaHWA (HAONIOEHWE, OMHCAaHUE, H3MEpEHUeE,
AKCIIEPUMEHT) JIJIsl H3yUEHHS Pa3IUIHBIX CTOPOH OKPYXKAIOIIECH JeHCTBUTETLHOCTH;

® JICTIONIH30BATh ~ OCHOBHBIC  HMHTEIUICKTyaJbHBIE  OMEpalMu:  IOCTAaHOBKA  3aJiadd,
dbopMmynupoBaHUE THIOTE3, aHAIW3 W CHHTE3, CpPaBHEHHE, 0000IeHne,CHCTeMaTH3aIus,
BBISIBJICHHE TPUYMHHO-CJIEICTBEHHBIX CBS3€d, MOUCK aHAJoroB, (OPMYIHMpPOBAHHE BBHIBOJIOB
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JUIS  W3yYEHUS PpaA3IUYHBIX CTOPOH (QHU3UYECKUX OOBEKTOB, (PU3NYECKUX SBICHUH U
(¢U3MYECKNX TPOLECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOAMMOCTh CTAJIKMBAaThCS B
npodeccuoHaIbHOM chepe;

® YMEHHUE I'eHEePUPOBATh UJCU U ONPEAEIATh CPEACTBA, HEOOXOAUMBIE IJISl UX pealli3allly;

® YMEHHE HCIIONb30BaTh PAa3IMYHbIC MCTOUYHUKHU Ul MONXy4eHUs (pusnyeckoit nHpopmanumy,
OLICHUTBAThEE I0CTOBEPHOCTD;

® YMEHHUE aHAJIM3UPOBATh U MPEACTABIATH HHPOPMAIUIO B PA3IUYHBIX BUIAX;

e yMeHUE MyOJIMYHO NPEIACTABIATh PE3yJbTarbl COOCTBEHHOTO MCCIEAOBaHUS, BECTU
JMCKYCCHH, JOCTYITHO M TapMOHHUYHO COYETasl ColepKaHue W (OPMBI IPEICTaBIIEMON
nHpopMaIuu.

npeAMeTHBIX:

¢ c(hOPMUPOBAHHOCTh TPEACTABICHUN O PONM U MecTe (DU3MKKM B COBPEMEHHOW HAy4YHOUH
KapTHHE MHpA; MOHMMaHue (PU3NYECKON CYIIHOCTH HaOMI0gaeMbIX BO BceneHHOH sBIeHMUI;
MOHUMaHuE poiu (HU3UKK B (POPMUPOBAHHM KpPyro3opa U (PyHKIHOHAILHOW TPaMOTHOCTHU
YesioBeKa JJIsl pelIeHUs MPaKTUYECKUX 3a/a4;

® BJIa/ICHHE OCHOBOIIONATAIONUMU (PU3NUECKUMH MMOHATUSIMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU
Y TEOPUSIMH; YBEPEHHOE MCTIOIb30BaHNE (PU3UUYECKON TEPMUHOJIOTHH U CUMBOJIMKHY;
®BJIaJICHNEC OCHOBHBIMH METOIAaMH HAy4YyHOTO TIO3HAHUS, HCIIOIb3yeMbIMH B (DU3HKE:
HaOJIroIeHNe, ONUCAHNE, U3MEPEHUE, SKCIICPUMEHT;

eyMeHHUs 00palarbIBaTh pe3ynbTaThl HW3MEPEHHH, OOHAPYKUBAaTh3aBUCHUMOCTb MEXKIY
(bu3MYECKUMHU BEJTMUYUHAMU, OOBSICHSTD MOTyYE€HHBIE PE3YJIbTAThl U JIeJaTh BHIBOIbL;

¢ c(hOPMHUPOBAHHOCTh YMEHUS peliarh (PU3nUecKue 3a1a4u;

¢ c(hOPMHUPOBAHHOCTh YMEHUSI MPUMEHSThH IMOJYYCHHbIC 3HAHUS Ui OOBSCHEHHS YCIOBHUN
MPOTEeKaHUsl (PU3MUECKUX SBICHUI B IpUpoJe, B MpodeccnoHaabHOl chepe U Uit MPUHSITHS
MPAKTUYECKUX PEIICHUI B MOBCEAHEBHON KU3HU;

® c(hOpMHUPOBAHHOCTh COOCTBEHHOW MO3MUIMH [0 OTHOLIEHHUIO K (u3nueckoil nHdopmamumu,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHUKOB.

5. COIEP’)KAHUE YYEBHOM JUCIATIIMHBI
Beenenue
®usuka — pyHnaMeHTandbHas Hayka o npupojae. EcrecTBeHHOHAy4HbIN METO]l TIO3HAHUS, €r0o
BO3MOXXHOCTH W TPaHMIbl MPUMEHHUMOCTH. DKCIIEPUMEHT M TEOpHUs B IMPOLIECCE MO3HAHMS
MPUPOJIBI
MogenupoBanue (U3MYECKUX SBICHMM W TpoleccoB. Ponb SKcrepyuMeHTa W TEOpuu B
npouecce IMo3HaHus npupoibl. Dusmyeckas BenauunHa. [lorpemrHOCTH  U3MEpEeHUH
¢busznueckux BenuuuH PU3NYECKUE 3aKOHBI. | paHUIBI MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB
[TonsTue o pusnueckoit kapTuHe Mupa. 3HadeHue pusnku npu ocsoenuu npodeccuii CI10 u
cnenuansHocteit CIIO.
1. Mexanuka
Kunemaruka.
Mexannueckoe amxenue. [lepememnienue. Ilyte. CkopocTb. PaBHOMEpHOE MPSMONIMHEHHOE
IBIDKEHHE. YCKopeHue. PaBHomepeMeHHOe MpsiMosinHeiiHoe ABikeHne. CBOOOAHOE MajieHue.
JIBukeHue Tena, OpOIIEHHOro IMOJl YIIIOM K TOpU30HTY. PaBHOMEpHOE JABMXKEHUE II0
OKPY>KHOCTH.
3akonbl MexaHuku HoroTona.
Ilepssiii 3akoH Hprotona. Cuna. Macca. mnynbsc. Bropoii 3akon Herorona. OCHOBHOI 3aKkOH
KJIaCCUYECKOW JuHaMuKH. Tperwil 3akoH HprooToHa. 3akoH BCEMHUPHOTO TATOTECHMSI.
I'paButanmonHoe mnone.Cuna Tsokectu. Bec. CrnocoObsl u3mepenust maccbl Tenl. Cuilbl B
MEXaHUKE.
3aKoHBI COXpAaHEHHS B MEXaHHUKe.



3akoH coXpaHeHHsI UMIyibca. PeakTuBHOe nBrkeHue. Pabora cuibl. Pabora moTeHInambHbIX
cwi. MomHocte. Oneprus. Kunernueckas osHeprus. IloreHumanbHas »Heprus. 3akoH
COXpaHEHUsI MEXaHN4eCKOH 3Heprun. [IpuMeHeHne 3aKOHOB COXPAHEHHS.

JdemMoHcTpanuu:
3aBUCUMOCTb TPAEKTOPHH OT BbIOOpA CUCTEMBI OTCUETA.
Byl MexaHMUECKOTO IBUKEHHUS.
3aBUCUMOCTb YCKOPEHHs Tea OT €0 MacChl U CHIIBL, JCUCTBYIOLIEH Ha TEIIO.
Crnoxenue cui.
PaBeHCTBO M MPOTUBOMONOKHOCTD HAIPABJICHUS CUJI IEUCTBUS U IPOTUBOACUCTBHS.
3aBHCUMOCTD CHJIBI YIIPYTOCTH OT Je(OPMAIIH.
Cuiibl TpeHus.
HesecomocTts.
PeaktuBHOE NBHKEHUE.
[epexon moTeHIIMAILHON YHEPTUU B KHHETHYECKYIO 1 00paTHO.

Jlabopamopuvie padomut
HccenenoBanus NBUKEHUS Tella IO JEHCTBUEM ITOCTOSIHHOM CHIIBI
N3ydeHne 3aKkoHa COXpaHEHMsI UMITyJIbCa
CoxpaHeHMEe MEXaHMYECKON SHEpruu IMpH JIBUKEHUU Tejla IOJ JECWCTBUEM CHUJI TSKECTH U
YIPYTOCTH
CpaBHeHue pabOThI CUJIbI C U3MEHEHUEM KMHETUYECKON YHEPIUH Teja
W3yueHne 3akOHOB COXpaHEHUs Ha IIpUMepe yapa MapoB U 0alJICUTUYECKOTO MasiTHUKA
N3yuenne ocoOEHHONCTEN CUITbl TPEHUS (CKOJIBKEHNUS)

OCHOBBI MOJIEKYJISIPHOI (PU3UKH M TEPMOAUHAMMKH

OCHOBBI MO/IEKYISIPHO-KHUHETHYeCKO#l Teopuu. UneanbHbli ras.
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKOW TeopuH. PasMepsl M Macca MOJIEKYNI U
aroMoB. bpoyHoBckoe nBwkenue. Judpdysusa. Cunbl U dHEPrusi MEKMOJICKYISIPHOTO
B3auMojeicTBuss. CTpoeHUM Ia3000pa3HbIX, KUAKUX U TBEpAbIX Tel. CKOPOCTH ABMIKEHMS
MOJIEKYl M UX wu3MepeHue. HMneanbHblii ra3./laBienue ra3za. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU razoB. Temmeparypa U ee u3MepeHHe. ['a30BbIe 3aKOHBI.
AOCOIOTHBIM HyJAb TemIeparypbl. TepMoauHamMHuUecKasl IIKajda TeMIlepaTrypbl. YpaBHEHHE
COCTOSIHMS MJIeaIbHOTO ra3a. MomsipHas razoBasi IOCTOSIHHAS.

OCHOBBI TEPMOAUHAMMKH.
OcHOBHbBIE TIOHATHS W ONpenencHUs. BHyTpeHHss dHeprus cucreMbl. BHyTpeHHss sHeprus
uaeanbHoro rasa. Pabora u temnnora kak GpopMbl epegadu SHEepruu. TenaoeMKoCTh. YelbHas
TEIUIOEMKOCTb. ~ YpaBHeHHe TeruioBoro Oananca. IlepBoe Hadano TepMOJMHAMUKH.
AnmabatHbiii poniecc. lpunnun neiictBus teruioBoil Mammubl. KIIJ TeroBoro asuraresns.
Bropoe Hauano TtepmoaumHamuku. TepmMoauHamuuyecKas IIKaja TeMIleparyp. XOJOIAWJIBHBIE
MamuHbl. TeroBele aqBurareny. OxpaHa IpUpOIBL.

CBoiicTBa napos.
Wcnapenue u xonaeHcanys. HachileHHbI nap 1 ero cBoiicTBa. AOCOIIOTHAsI U OTHOCHUTEIbHAS
BIQKHOCTh Bo3ayxa. Touka pocbl. Kumenuwe. 3aBUCHMOCTH TeMmIeparypbl KUIEHHS OT
nasieHus. IleperpeTslii map u €ro UCNoJb30BAHUE B TEXHUKE.

CBoiicTBa JKHIKOCTEIA.
XapakTepuCTUKa KUAKOTO COCTOSHHS BemecTBa. [I0BEpXHOCTHBIN CIION JKHJIKOCTH. DHEPTHUs
IIOBEPXHOCTHOTO CJIOsl. SIBJIEHHS Ha TpaHUIE JKUIKOCTU C TBEPABIM TenoM. KanwispHble
SIBIICHMSL.

CBoiicTBa TBepaBbIX TeJl.
XapakTepuCTUKa TBEPJOTO COCTOSTHUS BEUIECTBA. YIIPYTHE CBOMCTBA TBEPABIX Tel. 3akoH ['yka.
MexaHnnueckue CBOMCTBA TBEPABIX Tell. TENnoBO€ pacUIMPEHHE TBEPABIX TENl U KUIKOCTEH.
[InaBneHue u KpucTauIM3aLus.



JdemoHncTpanum:
JIBI>KeHHE OPOYHOBCKUX YACTHII.
Hudbdyzus.
V3MeHeHHnenaBIeHNS ra3a ¢ K3MEHEHUEM TEMIIepaTyphl IPU MOCTOSIHHOM O00BbeMe.
N3orepmudecknii 1 n300apHBIA MPOIECCHI.
V3MeHeHne BHYTPEHHEH SHEPTHH TEJ IPU COBEPIICHUN PAOOTHI.
Mozenu TEIIOBBIX IBUTATEIEH.
Kunenue Boapl IpU MOHMKEHHOM JIaBJIEHUH.
[IcuxpomeTrp u TUrpoMerp.
SIBeHNs TOBEPXHOCTHOI'O HATSHKEHUS U CMAYMBaHMSL.
Kpucrannel, amopdHbIe BelecTBa, >KUIKOKPUCTATUINYECKUE Tela.
3. DJIeKTpoAMHAMHUKA

DJleKTpUYeCcKoe MmoJie.
DnexTpuueckue 3apsapl. 3aKOH COXpaHeHus 3apsna. 3akoH Kyrnona. Dnekrpuyeckoe Ioie.
Hanpspokennocts  anektpudeckoro mois. [lpunnun cynepno3unuu noieil. Pabora cun
anekTpocrarnyeckoro mnois. IloreHuwman. Pa3HocTh mnoTeHIManoB. DKBUIOTEHUUAIbHbBIE
MOBEpXHOCTU. CBS3b MEX]y HANPSKEHHOCTHIO MU PA3HOCTHIO MOTEHLHAIOB 3JIEKTPUUYECKOTO
nosis. JlusnexkTpuku B anekrpuueckoM mnose. [omspuzanus nusnexTpuxoB. [IpoBonHuku B
anektpudyeckoM moje. Konaencaropsl. CoeauHeHHE KOHAEHCATOPOB B Oarapero. DHeprus
3apsSKEHHOT0 KOHJEHCATopa. DHEPrusl 3JEKTPUUECKOTO MOJIS.

3aKOHBI IOCTOSAHHOIO TOKA.
VYcnoBus, HEOOXOMUMBIE JJIsl BOSHUKHOBEHHS W TIOAJICPYKAHHS AJIEKTPHUYECKOTo Toka. Cuia
TOKa M IUIOTHOCTh Toka. 3akoHa Owma g ydactka nenu 0e3 JIJIC. 3aBucumocthb
AJIEKTPUYECKOTIO COINPOTUBJIEHMSI OT Marepuasa, JJIUHBl U IUIOLAJN MOMNEPEYHOI0 CEYCHUS
MIPOBOJHUKA. 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHUKOB OT TEMIIEPATypBhl.
DNEeKTPOJBIKYIIAsl CHJIa MCTOYHMKA ToKa. 3akoH Owma nsi monHoi nenu .CoenuHEHHe
poBOIHUKOB. CoeMHEHNE UCTOYHUKOB JIEKTPUYECKON IHEepruu B Oarapero. 3akoH J[xkoys
— Jlenma. PaboTa 1 MOIITHOCTB JIEKTPUIECKOTO TOKa. TeruioBoe NelHCTBUE TOKA.

DJIEKTPUYECKHI TOK B Pa3JIMYHBIX Cpeaax
DNEKTPUYECKHUI TOK B MeTaJlJlaX. DIIEKTPOHHBIN ra3. Pabora BbIxona. DIEKTPUUECKUM TOK B
EKTpONUTaX. OJeKTponu3. 3akoHbl Papazes. llpuMeHeHue sneKkTponusza B TEXHHUKE.
DnexTpUUYecKUil TOK B ra3zax U Bakyyme. Monuzanus rasa. Buasl ra3osbsix paszpsaaos. [lonsarue
o muazMe. CBOWCTBA M TIPUMEEHHUE DJIEKTPOHHBIX IIYYKOB. OJEKTPUYECKUH TOK B
nosynpoBofgHuKax. CoOCTBeHHass MPOBOJUMOCTH MOIYNpPOBOAHUKOB. [lonynmpoBOoJHUKOBBIE
npubopsI

MarauTtHoe mojie. MarmutHoe mnoje. Bexkrop MHAYKIMM MarHuTHOro mnoss. Jleictsue
MarHMTHOTO MOJIs1 Ha MPSMOJIMHENHBIN TPOBOIHUK C TOKOM. 3akoH Amriepa. Bzanmonelicteue
TOKOB. MaruutHbiii notok. PaboTta mo nepemelnieHuio NMpoBOAHMKA C TOKOM B MAarHUTHOM
nosie. JlelicTBMe MarHUTHOTO NOJs Ha ABMKyumicsa 3apan. Cuna Jlopenua. Onpenenenue
YIEJIBHOTO 3apsijia. YCKOPUTENN 3apsSKEHHBIX YaCTHII.

JIEKTPOMATHUTHAS HHAYKIHA.
ONeKTpOMAarHuTHasE MHAYKOWs. Buxpepoe snexrtpuyeckoe mnone. CaMOMHAYKIMSA. DHEPrus
MarHMTHOTO IOJISL.

JdemoHncTpanum:
B3aumoneiicTBue 3apsyKEHHBIX TEII.
[IpoBOIHUKH B 3JIEKTPUYECKOM IIOJIE.
JIMBIEKTPUKH B 3JIEKTPUUECKOM IIOJIE.
Konnencaropsi.
TennoBoe nelicTBHE AMEKTPUIECKOTO TOKA.
CobcTBeHHas U IPUMECHAs TPOBOIMMOCTH MOIYITPOBOIHUKOB.



[TomynpoBOHUKOBBIN THO/.
Tpansucrop.
OnbIT Opcrena.
B3anmopneiictBue NpOBOAHUKOB C TOKAMH.
OTKJIOHEHHUE 3JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.
DNEeKTPOJIBUTATENb.
DEeKTPOU3MEPUTENbHBIE TPHUOOPHI.
DJeKTpOMarHuTHasi MHTy KLU
OnbiThl Papajes.
3aBucumocts JJIC caMOMHIYKIMHM OT CKOPOCTM M3MEHEHHUS CHJIbl TOKA U MHAYKTUBHOCTH
IIPOBOJIHHUKA.
Pabota snekrporeneparopa.
Tpanchopmarop.
4. Kone6aHusl M BOJIHBI

Mexanudeckue kojedanusi. KonebOarenpHoe aBrkeHHe. [apMoOHWYECKHE KoOJIeOaHUS.
CBoOomHble MexaHndeckne KojeOaHus. JIMHelHble MeXaHWYeCKHe KojeOaTelbHbIC CHCTEMBI.
[IpeBpamienne oSHeprud npu  KoinedarenbHOM JBKeHUU. (CBOOOMHBIE —3aTyxXarollue
MeXxaHW4YecKue KojaeOaHus. BbIHy X 1eHHbIE MEXaHUUYECKHUE KOJIEOaHHUs.

Yupyrue Bojinbl. [lonepednbie u NpoaoIbHbIE BOIHBL. XapaKTEPUCTHKU BOJIHBI. YpaBHEHHE
IJI0CKO# Oerymieli BoiHBI. WHTepdepenius BonH. [loHATHE O mudpakiuu BOJH. 3BYKOBBIC
BOJIHBI. YJIBTPa3BYK U €ro MpUMEHEHHE.

JJIeKTPOMArHUTHbIe  KoJieanus. CBOOOIHBIE  DJIEKTPOMArHMUTHBIE  KOJEOaHUSI.
[IpeBpamienne SHEpruu B KoIeOATEIbHOM KOHType. 3aTyxarollue 3JIeKTPOMarHUTHBIC
konebanus. [eHepaTop He3aTyXalolUX 3JIEKTPOMArHUTHBIX KojeOaHui. BbIHyX/1eHHbIE
anekTpudeckue konebanus. Ilepemennsiii Tok. I'eHeparop mepeMeHHOTo Toka. EMKocTHoe u
WHIYKTUBHOE CONPOTUBIEHUS MEPEMEHHOI0 TOoKa. 3akoH Oma [y 3JIEKTpUYECKON ILenu
MEepeMEeHHOro Toka. PaboTa ¥ MOIIHOCT, TIEPEMEHHOTO0 TOKa. [eHepaTopsl TOKa.
Tpanchopmaropel. Toku BbicOkoi dacToThl. [lomydenwe, mepemada M pacrpenesieHHe
JIEKTPOIHEPTUH.

DJIEKTPOMATHUTHBIE BOJHBI. JJIEKTPOMArHUTHOE TIOJ€ KaK OcCOObIil BHMJ MaTepuH.
OnekTpoMarHuTHble BONHBL. BuOpatop Iepua. OTKpbITBIM  KoMeOaTeNbHBIH  KOHTYD.
N3o6perenne pamno A.C. IlomoBeim. Ilonstue o  paguoceszu. [lpumenenue
JIEKTPOMArHUTHBIX BOJIH.

JdemoHncTpanum:

CB0OOHBIE U BBIHYK/ICHHbIE MEXaHUYECKHE KOIeOaHMUs.
Pesonanc.

OO0pa3oBaHue U pacIpoCTpaHEHHE YIIPYTHX BOJIH.
UYacTtora konebaHuii U BHICOTA TOHA 3BYKa.

CB0OOHBIE 27IEKTPOMArHUTHBIE KOJIEOaHUSI.
OcmunorpaMma NEPeMEeHHOT0 TOKa.

KonneHcarop B Lienu nepeMeHHOro ToKa.

Karyiika MHAyKTUBHOCTH B LIETIH IEPEMEHHOTO TOKa.
Pe3oHaHC B mocnenoBaTenbHO LEeNn NEPEMEHHOTO TOKa.
W3nydenue u npuem 3J1eKTPOMarHuTHBIX BOJH.
Pannocssss.

JlaGopTopHble padoThI:

W3yueHne 3aBUBUCUMOCTH TEpHOa KoleOaHUH HUTSHOTO (WIM MPYKUHHOTO) MasiTHUKA OT
JUITMHBI HUTE (WJIM Macchl Ipy3a).

WNHyKTUBHBIE 1 EMKOCTHOE CONPOCTUBIIEHUE B LIEMH IEPEMEHHOTO TOKA

5.0nTuKa
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IIpupona ceera.
CKOpOCTh pacnpoOCTpaHEHHUs CBETAa. 3aKOHBI OTPAKEHUS M mpeiomieHus cBera. IlomHoe
oTpakeHue. JInn3bl. [71a3 kak ontuyeckas cuctema.Onruyeckue mpuOopsl.

BoJiHOBBIE CBOJICTBA CBeTA.
Wnrtepdepennuss cBera. KorepeHTHOCTH cBeTOBBIX Jyued. MHTepdepeHLHs B TOHKHX
rienkax. [lomocer paBHoii Tommuubl. Konbua HetotoHa. Mcnonbs3oBanue uHTEpPEpeHINN B
Hayke u TexHuke. [Judpaxkuus csera. Judpakuusa Ha miend B NapajieNIbHBIX JIydax.
Hudpakiuonnas pemerka. [lonsatue o romorpadum. Ilomspuzamus momepeyHBIX BOJH.
[Tonspuzanusa cera. [[BoitHoe nyuenpenomsieHue. Ilomspouasl. Jlucnepcus cBera. Buubl
cnektpoB. Cnektpel ucmyckaHus. CHEKTpbl  MOMIOLICHHA.  YIbTpadHuOJIeTOBOE U
uHppakpacHoe uznyyeHus. Pentrenosckue nyun. x npuponaa u cBoiicTsa.

JdemMoHcTpanuu:
3aKOHBI OTPAKEHUS U MIPEJIOMIICHHS CBETA.
ITonHOE BHYTpEHHEE OTpaKECHUE.
OnTrueckue npudOpkI.
WuTepdepennys ceeta.
Judpakuus cBeTa.
[Tonspusanus ceera.
[Tonyyenue cnekTpa ¢ HOMOUIBIO PU3MBI.
[Tomydenue ciekTpa ¢ HOMOILBIO TU(DPAKIINOHHON PELIETKH.
CrekTpockor.

JlaGopaTtopHblie padoThI:
N3ydeHne oToOpakeHrs MPEeIMETOrB B TOHKOM JIMH3E
Wzyuenne natepdepeHnn u 1uppakiuy cBeTa
I'panynpoBka ciekTpockona v OlpeAesIeHUEe JUIMHbI BOJIHBI CIEKTPAJIbHbIX JTUHUN

6. OcHOBBI cHIENMAIbHOI TEOPUHM OTHOCHTEILHOCTH
WNHBapuatuBHOCTh MOAYJIE COKPOCTM cBeTa B BakyyMe. lloctynarel OHHIITEHHA.
[IpocTpaHCTBO M BpeMsl CliELUaIbHOW TEOPUU OTHOCHUTEIBHOCTU. CBS3b MAacChl U SHEPTUU
CBOOO/IHOM YacTUIIbl. DHEPIUs MOKOS
6. Dj1IeMeHThI KBAHTOBOI (PU3UKH

KBanToBasi onTuka.
TenoBoe wu3myuenue. PacrpeneneHue sSHEprud B CHEKTpEe aOCOIIOTHO YEpHOIo Tena.
KBantoBas rumoreza Ilnanka. ®otonbl. Baemnuii dotosnekrpudeckuit sddexr
Buytpennuii  poroapdexkr. Tunsl dortosnementoB. JlaBnenue cBera. Ilonstue o
KOPITyCKYJISIPHO-BOJIHOBOM ITPUPOJIE CBETA.

®du3uka aroma.
Pa3BuTHe B3MISII0B HA CTPOCHHE BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOLOPOJA.
Anepuas mogens aroma. OnbiThl J. Pesepdopaa. Moxaens aroma Bogoposa mo bopy. ['mnoresa
ne bpoiins. CootHouienue HeonpenenHHoCcTH ['elizenOepra. KBaHTOBBIE reHEpaToOphI.

Du3uKa aTOMHOIO siApA.
EcrecTBeHHast paJMOaKTUBHOCTb. 3aKOH paJiMOaKTUBHOrO pacnajaa. CrocoObl HaOMIOAEHUS U
perucrpanuu 3apsokeHHbIX dacTull. D¢dext BaBunoBa — UepenkoBa. CTpoeHHe aTOMHOTO
anpa. Jledekt macchl, SHEPrusi CBSI3M M YCTOMYMBOCTH aTOMHBIX sijiep. S7epHble peakuuu.
HckyccTBeHHasi paAMOaKTUBHOCTh. JlemeHue Tsokenbix snep. LlemHas snepHas peakuus.
VYnpasnsemas 1enHas peakuus. SnepHsiil peakrop. [lonydueHne pagnoakTUBHBIX U30TONOB U
WX TNpUMeHEeHue. buonormyeckoe IEeNCTBUE PANMOAKTUBHBIX M3ITyYEHUH. ODJIEeMEHTapHbIE
YaCTHLIBI.

JdemoHcTpanum:
dotorddexr.
JIunenyarble CIEKTPBI pa3JIMYHBIX BEIIECTB.

11



RROooo~NoOR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

N3nyyenue mazepa (KBAaHTOBOTO T€HEPATOPA).
CueTunk HOHU3UPYIOLMXU3ITYYEHUH.
7. JBosonus Beenennoi

Crtpoenue u pa3sutue Beesnennoii.
Temuas marepuss u TemHas 3Heprusi. Hama 3Be3nHas cucrema — [amaktuka. Jpyrue
rajakTukd. beckoHeuHocTh Bceenennoit. Ilonsatne o kocmosoruu. Pacmmpsromascs
Bcenennas. Mogens ropsiueit Becenennoit. CTpoeHue u npoucxoxjaeHue ['anakTuk.

JBosnouns 38e31. ['unore3a npoucxoxaenuss CoTHeYHOI CHCTEMBI.
Tepmosinepusbrii cuntes. [Ipobmema TepmosiiepHoit sHepreTuku. JHeprus CoJIHIIA W 3BE3.
Opomtonust 38e31. [Ipoucxoxaenue ConHEUHON CUCTEMBI.

JdemoHncTpanum:
Conneunast cuctema (mozaens). Dororpaduul IUIAHET, CHCTAHHBIE ¢ KOCMHYECKHX 30HJIOB.
Kapra Jlynsl u ianetr. Ctpoenue u sBotonus BeeneHHoi.

IIpumepHbIe Tembl pedepaToB (10KJIAT0B), HHAUBUAYAJBHBIX IPOEKTOB

Anekcannp ['puropreBud CTONETOB -pyCCKUi HUBHK

Anekcanap Cremanosuu [TonoB — pycckuii yueHbli, n300peTaTens paano

AKyCTHUYECKHE CBOMCTBA MOIYyIIPOBOAHHUKOB.

AnbrepHaTUBHAs SHEPreTHKA.

AHnpe Mapu Amrnep — OCHOBOIIOJIOXKHUK 3JIE€KTPOJUHAMUKH.

ACHHXPOHHBIN JBUTaTEIIb.

AcTepou/ipl.

ACTpOHOMUS HAILIUX JTHEH.

Artomuas gusuka. M3oronsl. [IpuMeneHue paanoakTUBHBIX U30TOIOB.

be3koHTaKTHBIE METO/IbI KOHTPOJISL TEMIIEPATYPHI.

bunonsipabie TPaH3UCTOPBI.

Bbopuc CemenoBuu SAxo0u — Qu3uk u n300perareb

Benuyaiiiue oTkpeITUs QU3HKH.

Bunbl anextpruyeckux paspsaaoB. DIEKTPUUECKHUE pa3psiibl HA CIyKOe 4YeoBeKa.

Bnusue nedexroB Ha pu3nyecKkre CBOWCTBA KPUCTAIIOB.

Bcenennas u temHas marepus.

INanuneo "anuneit — ocCHOBATENb TOYHOTO ECTECTBO3HAHUS

lonorpadus n ee npuMeHeHue.

JIBM>KEeHHE Tella NIEPEMEHHOM MacChl.

Judpakius B HaleH KU3HU.

Kunkue kpucTauibl.

3akonbsl Kupxroda jyist 2JIeKTpUYEeCcKOi 1erH.

3aKOHBI COXPAHEHUSI B MEXAHHUKE.

3HayeHue oTKpbITUil [anumes.

Urops BacunbeBuu KypuaroB — Qu3uk, opraHu3arop aTOMHON HayKHd U TEXHUKU

Ncaak HproTOH — co3natenp Ki1acCU4ecKoil (PU3NKHU.

Hcnonp30BaHuE 3JEKTPOIHEPTUHU B TPAHCIIOPTE.

Krnaccudukanus u XxapaKTepUCTHKHU 3JIEMEHTAPHBIX YaCTHUII.

KoHCTpyKIIMOHHAs: TPOYHOCTh MaTepHalia v €€ CBA3b CO CTPYKTYPOH.

KoncTpykius u BUIbI 1a3€pOB.

Kopones Cepreii [1aBnoBuY - KOHCTPYKTOp U OpraHU3aToOp MPOU3BOACTBA

PaKETHO-KOCMUYECKOW TEXHUKH.

Kpuoanekrponuka (MUKpPOIIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUH U UX HCIIOIb30BAHMUE.

Jleonapno na Bunum — y4yeHslil u nzo0peraresb.

MarautHele u3MepeHHus (NMPUHLMIIBI TMOCTPOEHUS NpUOOpPOB, CIOCOOBI H3MEPEHUS
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37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

MarHuTHOTO MOTOKA, MATHUTHOW WHYKITUH).

Maiixn @apaneit — co3aaTenb y4eHus: 00 JIeKTPOMarHuTHOM I10J1e

Makc I1naHk.

MeToa MEUYEHBIX aTOMOB.

MeTto/bl HAOTIONEHHS U PETUCTPALIMK PATUOAKTUBHBIX U3TyUYCHUN U YaCTHII.

MeTtosb! oripeiesieHust IIIOTHOCTH.

Muxann BacunbeBud JIOMOHOCOB — YyUEHBIN SHIIUKIIONEIUCT

Mogenu aroma. OnsiT Pezepdopaa.

MonexkyaapHO-KMHETHYECKasl TEOPUS UI€aIbHBIX Ia30B.

MoutHus - Ta30BBINM pa3psl B IPUPOJHBIX YCIOBHSIX.

HanoTexHom0rus — MeXAUCIUIUTMHAPHAS 001acTh ()YH/IaMEHTAJIBHOW U MPUKIIATHON HAYKH

U TCXHUKU.

Hukona Tecna: »u3Hb 1 HeOObIYAHBIE OTKPBITHSL.

Huxomnaii KoniepHuk — co3gareib reImoUeHTPUYECKOM CUCTEMBI MHUPA.
Hunbsc Bop — onun U3 co3nareneit coBpeMeHHON (PU3UKH.
Hyxneocunres Bo BeenenHou.

OObsicHeHue GOTOCHHTE3a C TOUKH 3peHUS (DU3UKH.

OrnTuyeckue sIBICHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIPOBOIUMOCTH .
[lepeMeHHBIN IEKTPUUECKUHM TOK U €T0 IPUMEHEHHE.

[1na3ma — yeTBepTOE COCTOSIHUE BEILIECTBA.

[TnaneTst CoTHEYHOM CUCTEMBI.

[TomynpoBOJHUKOBBIE TATYMKN TEMIIEPATYPBHI.

[ToroB Anexkcanap CTenaHOBUY — PYCCKUH YUEHBIN, H300peTaTeib paIuo.
[IpuMeHeHne KUIKUX KPUCTAIUIOB B IPOMBIIIJIEHHOCTH.

[IpuMeHeHue a1epHBIX PEaKTOPOB

[Ipupona dpeppomarnerusma.

[TpoGaembl 5K0JIOTHH, CBSI3aHHBIE C MCIIOJIb30BAHUEM TETIOBBIX MAIIKH.
[Ipou3BoacTBO, Eepenaya U UCTOIb30BAHUE AIEKTPOIHEPTUH.
[Tpoucxoxnenue Conaeunoit CucteMsl.

[Tbe30anexkTpudeckuit 3PexT ero NpruMeHeHue.

Pa3BuTHe cpencTB cBA3M U paauo.

PeakTuBHBIE IBUTaTENU U OCHOBBI PAaOOTHI TETNIOBOW MAIIIUHEI.
PenukToBoe uzinyuyeHue.

69. Pentrenosckue nyun. Mcropus orkpeitus. [Ipumenenne.

Poxxnienne u 5BOITIONIS 3BE3]I.

Ponb L{1OAKOBCKOTO B pa3BUTHH KOCMOHABTHKH.

CBerT - hrieKTpOMarHuTHas BOJIHA.

Cunbl TpeHus.

CoBpeMeHHast CITyTHUKOBAs CBA3b.

CoBpemenHas (pusndeckasi KapTUHa MHUpA.
CoBpemMeHHbIE CPENCTBA CBS3H.

ConHIle — UCTOYHUK KU3HU Ha 3eMJie.

CronetoB Anekcanap I'puropbeBud — pycckuii (pusmk.
Tpancdopmaropsr.

Vnerpassyk. (I[lomydenue, cBoiicTBa, MPUMEHEHHE).
VYIpaBiseMblil TEPMOSIICPHBIN CUHTES.

YckopuTenu 3apsKEHHBIX YaCTHII.

Ddapaneit Maiiki — co3aarenb Y4eHHs 00 AIEKTPOMAarHUTHOM TIOJI€.
®du3nka U My3bIKa.
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85.
86.
87.
88.
89.
90.
91.
92.
93.

dusnyecKue CBOMCTBA aTMOC(EPHI.

doTod1EMEHTEIL.

dororddexr. [Ipumenenue sBinerus pororpdexra.

UYepHsble ABIPHI.

[IIxana 3eKTPOMarHMTHHIX BOJIH.

DKOJOTHYECKUE MPOOIEMBI 1 BO3ZMOXHBIE ITyTH UX PELICHUS.

DJeKTPOHHAS MPOBOIUMOCTH MEeTaIOB. CBEPXIIPOBOUMOCTb.
Opcren Xanc Kpuctuan — 0CHOBOMOJIOKHUK 3JIEKTPOMAarHeTus3ma.
Axobu bopuc CemeHoBUY — (hU3UK U U300peTaTEIb.

6. TemaTu4eckoe MJIAHUPOBAHKE

TemaTnueckuii muian odoueodpasoBareibHON yueOHoi qAucuuInHbl OY/l 08 «®uzuka»

Koaun4yecTBO 4yacoB

N HanmenoBanue ayINTOPHOIi HATPY3KH CamocrosiTeqbHAs Beero
n/n pa3iesioB U TeEM B TP/ padora
cero Jlekuuu JIP
BBenenue 2 2 - - 2
1. Mexanuka 24 12 12 10 34
1.1. Kunematruka 8 2 6 4 12
1.1.1. MexaHuueckoe
JIBIJKEHHUE.
PaBHOoMepHOE 2 2 2
IIPSAMOJIMHEWHOE
JIBIDKEHHE.
1.1.2. Yckopenwue. 2 - 2 2
1.1.3 PaBHOmepemeHHOE
MPSAMOJIMHEHOE
nBmkeHue. CBoOogHoe 2 B 2
majcHue.
1.1.4 PaBHOMEpHOE TBUKEHUE
10 OKPY’KHOCTH. 2 ) 2
1.2 ' 3aKkoHBI MEXaHUKH 8 4 4 4 12
HbroTona
1.2.1 Tlepssrii 3aKOH
HrrotoHa. 2 2 2
1.2.2 Cwra. Macca. Ummynbe
Tena 2 - 2 2
1.2.3 Bropoii 3akoH HproToHa. 2 - 2
1.2.4 Tperuii 3akoH HproToHa. 2 5 )
3akoH BCEMUPHOTO

14



TATOTCHUS.

1.3.

13.1

3aKOHBI COXpAaHEHUSA B
MeXaHHKe

3aKoH COXpaHEeHUs
uMIlyibca. PeakTtuBHOE
JBUKCHHUE.

10

1.3.2

133

Pabora moTeHIMAIBHBIX
CHUJI. MOIITHOCTb.
OHeprusl.

Kuneruueckas sHeprus.
IloreHuuansrHas
SHEprus.

134

2.1.

2.2

2.3

3aKoH COXpaHEeHUs
MEXAHUYECKON YHEPTHH.

Pa3zgen 2.
MouJiekyJasipHast
¢u3uka.
TepmoauHamuka

OcHOBBI
MOJIEKYJISIPHO-
KUHETHYEeCKOI TeOpHH.
HNneanbHbIN ra3

OCHOBBI
TePMOAUHAMUKH

CaoiicTBa napoB

14

10

10

24

2.4

CaoiicTBa KUIKOCTEH

XapakTepucruka
JKUJKOTO COCTOSTHUSA
BEIIECTBA

KaHI/IJIJISIpHBIe SABJICHUA

2.5

CBoiicTBa TBepabIX
TeJl

3.1.

XapakTepucruka
TBEPIOTO COCTOSHUS
BeniecTna. 3akoH ['yka

IInaBnenue n
KPHUCTAJUTU3ALMS

JIEeKTPOAMHAMHUKA

JJleKTpHYecKoe MoJie

30

14

10

40

3.11

DIIEKTpUYECKHUE 3apsbl.
3aKkoH COXpaHEHUs

15



3apsina. 3akoH Kynona.

3.1.2

DJIEKTpUYECKOe  TIOJIE.
JuanexTpuku B
AIEKTPUYECKOM TOJIE.

3.1.3

3.2

3.2.1

3.2.2

IIpoBogHMKM B
AJIEKTPUYECKOM  TIOJIE.
Konpnencaropsl.

3aKOHBI NOCTOSTHHOI'O
TOKA

Cuna TOKa ¥ IJIOTHOCTB
Toka. M3yueHue 3akoHa
Oma Ui yyacTka Lenu
oe3 DJIC.

3aBUCUMOCTD
NIEKTPUIECKOTO
COHpOTI/IBJICHI/ISI oT
Marepuaia, JJIMHbI U
IUTONIAIA  TIOTIEPEYHOTO
CEUYCHHS ITPOBOTHUKA.

10

3.2.3

ONEeKTPOABHKYIIAS
CHjla HMCTOYHHMKA TOKa.
3akon OMa I TOJHOM
LETTH

3.24

3akoH  Jxoyma <« —
Jlenna. Pab6ota H
MOII[HOCTD
AIEKTPUYECKOTO TOKA.

3.3.

DJIeKTPUYECKUIl TOK B
Pa3IMYHBIX cpeaax

331

DNEeKTpUYECKU TOK B
MeTaax.
DNEeKTpUYECKU TOK B
ANEKTPONIUTAX.

3.3.2

ONEeKTpUYECKU TOK B
rasax u BAaKyyMe.
HNonwnzamnmg raza.

3.4.

JJIeKTPUYECKUHA TOK B
MOJIYIPOBOHUKAX

3.4.1.

3.4.2

CoOcTBeHHas
MPOBOJIUMOCTD
MIOJTYTIPOBOTHIKOB

[TonynpoBogHuKOBBIE

16



npudOopbI

3.5.

MarsuTHoe moJie

351

3.5.2

MarnutHoe nojJie.
Bexkrop WHYKIIUU
MarHUTHOT'O MOJIA.

3akoH Awmrepa.
MarsuTHsbIi MOTOK.
Cuna Jlopenua.

3.6

DJIeKTPOMATHUTHAS
HHAYKIUS

3.6.1

3.6.2

DneKTpoMarHuTHast
WHTyKIHUS.
CamounayKuus

9Hepr1/m MAardamuTHOIO
1O0JIA

Kose0anus u BOJHBI

16

10

10

26

Mexanunueckue
KoJIe0anus

411

41.2

Konebarensnoe
JIBIYKEHUE.
I'apmonunueckue
KoJeOaHus.

[IpeBparenrie sHEpPrUu
npu KoJieOareIbHOM
JIBIDKCHHH.

4.2
421

422

Yupyrue BoJIHbI

ITonepeunsie u
IIPO/IOJIbHBIE BOJIHBI.

WutepdepeHiyst  BOJH.
[HonstTne o audpaxkuuu
BOJIH.

4.3

DJIeKTPOMATHUTHBIE
KoJIeOaHus

43.1

CBoOozHbIE
3IIEKTPOMAarHUTHbBIE
KoJIe0aHMsI.
BrinyX1eHHBIE
ANIEKTPUUECKUE
KoJie0aHMsL.
IIepeMeHHBIH TOK.

17



4.3.2

I'eneparop nepeMeHHOrO
ToKa. 3axkoH Owma g
ANEKTPUUYECKOU 11(S20051
MIEPEMEHHOT0 TOKA.

4.4

BHCKTPOMQI‘HI/ITHLI(’,
BOJIHBI

4.1.1.

DNEeKTpOMarHUuTHbHIC
BosTHBL. Bubparop I'epma

41.2

[IonaTne o paguocsssu.
[Ipumenenue
ANIEKTPOMAarHUTHBIX
BOJIH.

5.1
5.11

Onrtuka
IIpupona ceera

CxopocTh
pacrpocTpaHeHust

CBeTA. 3aKOHEBI
OTpaKEHUS 5
MIPEJIOMJICHUS CBETA.

16

5.2

BoJsnoBble cBoOlicTBa
cBeTa

10

521

5.2.2

WnTepdepenus  cBeta.
Komab1ia Herorona.
Judpakuus cera.

JudpakimonHas
pemerka. llomsapusanus
U IUCIIepCHsl CBeTa.

5.2.3

CrexTpbl UCITyCKaHUsS U
MOTJIOIIEHUS.
PentrenoBckue my4u.

6.1.1

6.1.2

OCHOBBI cIeHAJILHON
Teopum
OTHOCHUTEJIbLHOCTH

NuBapuaTtuBHOCTH
MOJYJSl CKOPOCTH CBETa
B BakyyMe. lloctynarsl
DHHITEHA.

IIpoctpancTtBo U Bpems
cIenajIbHON TEOpHUU
OTHOCHUTEJILHOCTH.

10

6.1.3

CBs3b Macchl U DHEPTUH
CBOOOZHON  YaCTHIIBI.
DHeprus nokos

18



7  DjJeMeHThI KBAHTOBOK

puzuxn 12

10

20

7.1. KBaHTOBaf OoNnTHKA 4

7.1.1. TennoBoe  H3Iy4YEHHE.
Ksanrtosas TAIoTE3a 2
IImanka. ®oToHEIL.

7.1.2 Buemnwmit u
BHYTPEHHUI
dboTorddexr. Turibr 2
($hOTO2IEMEHTOB.
[laBiieHue cBera.

7.2 ' duzuka aroma 4

7.2.1 Snepnas momenb aroma.
OmeiTel 3. Pesepdopna.

7.2.2. Mogaenp atoMa Bogopoja
no bopy. T'mmoresa ne 2
Bpoiins.

7.3  dDuUzuka aTOMHOI0
saapa

7.3.1 EcrecrBenHas
PalnOaKTUBHOCTb.
3aKkOoH PaJMOAKTUBHOTO
pacraza.

7.3.2 Crpoenue aTOMHOT'0
aqpa. SlnepHble peakiuu

8 JBoaIonUA BCEJICHHONH 9

11

8.1 CtpoeHue u pa3BuTHE
BCEJIEHHOMN

8.1.1 Temnas  wmarepus ®
TeMHas SHEpPTHUsl.
T'anaktuka. Ilonstue o
KOCMOJIOTHH.

8.1.2 Pacmmpsirommasics
Bcenennas.  Crpoenue
u MIPOUCXOXKACHHE
lanakruxk.

8.2 DBoJronus 3Be31.
I'unmore3a
MPOUCXOKIEHHU S
CoJyiHeYHOH CHCTEMBI

8.2.1 TepmosinepHBIi CHHTE3.

8.2.2 DHeprus coiHIA U
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3Be37. DBOIIOLUS 3BE3]1
8.2.3 Ilpoucxoxnenue 1
COJIHEYHOU CHCTEMBI
DK3aMeH
Hroro 121 55 66 60 181
XapakTepucTHKA OCHOBHBIX BH/I0B YUeOHOM 1eSTeIbHOCTH
Conepxanue XapakTeprKa OCHOBHBIX BHJIOB JA€ATEILHOCTH 00YYaIOLIErocs
o0yueHus ( Ha ypoBHE y4e€OHBIX JIeHCTBUIA)
Brenenue YMeHusl MOCTaHOBKHU IIeNiel NIeATENbHOCTH, IMJIAaHUPOBAHHUS COOCTBEHHOM
NESATEIBHOCTH IS JOCTH)KCHHSI TIOCTABJICHHBIX IICJICH, MpEeABUACHUS
BO3MOXHBIX PE3YJIbTAaTOB 3TUX JEHCTBUN, OpPraHU3alMuyd CaMOKOHTPOJS U
OIICHKU TIOJYYEHHBIX PEe3yJbTaToB. Pa3BuUTHE CIOCOOHOCTH SICHO M TOYHO
U3NIarath CBOM MBICIH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOUYKY 3pEHUS,
BOCIIPUHUMATh U aHAJIM3UPOBATh MHEHUS COOCCETHUKOB, ITPU3HABAS TIPABO
JPYroro 4eJoBeKa Ha UHOE€ MHEHHE.
[MpousBenenne wu3MepeHus (QU3UYCCKUX BEIUYMH W OICHKA TPAHHIIBI
MOTPEIIHOCTEN U3MEPEHHU.
[IpencraBnenyre TpaHULBl NOTPEUNIHOCTEM H3MEPEHUN IIpU IMOCTPOCHUHU
rpaduKoB.
YMeHue BBICKa3bIBaTh TUITOTE3BI IS OOBSICHEHHS HAOTIOACMbIX SIBIICHUH.
YMeHue npeiaratb MOJENIH SIBICHUI.
VYkazaHue rpaHul] IPUMEHUMOCTH (PH3UIECKIX 3aKOHOB.
N3noxeHne OCHOBHBIX MOJOKEHNUN COBPEMEHHOM HAyYHON KapTUHBI
Mupa.
[IpuBenenne mpuMEpoOB BIUSHUS OTKPHITUH B (PU3MKE HaA TMPOrpecc B
TEXHUKE M TEXHOJIOTMH Tpou3BoicTBa. VMcmons3oBanue WuTepHera mis
norcka uH(popmanuu
1. Mexanuxa
Kunemaruka [IpencraBnenre  MEXaHMYECKOTO  JBWKCHHS  Tela  ypaBHEHUSIMHU

3aBUCMMOCTHM  KOOPJIMHAT W TMPOEKIHEH CKOPOCTH OT BpPEMEHHU.
HpeI[CTaBJ'IeHI/Ie MEXAaHUYCCKOI'O ABUXKXCHUA TCiIa Fpa(l)I/IKaMI/I 3aBUCUMOCTHU
KOOpAMHAT U MPOEKIHEN CKOPOCTH OT BpeMeHH. OnpeaeneHne KOOpauHaT
MPOHJEHHOTO IyTH, CKOPOCTHM M YCKOpEHHUs Tela Mo rpadukam
3aBUCUMOCTHU KOOPJMHAT U MPOEKINI CKOPOCTH OT BpeMeHH. OnpeereHue
KOOpAMHAT TMPONACHHOTO IIyTH, CKOPOCTH ¥ YCKOPEHHS Teia II0
YpaBHEHUSIM 3aBUCUMOCTH KOOPAMHAT U MPOEKIUNA CKOPOCTU OT BPEMEHH.
[IpoBenenune CPaBHUTEIHLHOTO aHaIu3a PaBHOMEPHOTO 4
PaBHOIIEPEMEHHOTO ABUKECHUH.

VYKkazaHue WCTOIB30BaHMS MOCTYMATEILHOTO U BPAIIaTeIbHOTO JBMKEHUH
B TCXHHKCE.

[IpuoOperenue ompiTa PabOTHl B TPYMIE C BBIOJHEHUEM Pa3TUIHBIX
COIMAIIBHBIX POJICH.
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Pa3paboTka BO3MOXXHOH CHCTEMBI JCHCTBHA H KOHCTPYKIHUU IS
AKCIEPUMEHTAIBHOTO ONPEICICHUSI KHHEMAaTUYECKUX BEJIMYHH.
[IpencraBnenne nHGOPMAIIUU O BUAX JBUKCHUS B BUJIE TAOTHIIBI

3aKOHBI MEXAHUKU
Hrrotona

OObsicHeHUE JIEMOHCTPAIIMOHHBIX 3KCIIEPUMEHTOB, ITOATBEPKIAIONTIX
3aKOH MHEPLUHU

N3mepenne maccsl Tena

N3Mmepenne cuiibl B3aMMOJICUCTBUS TEJ

Brlunciaenue 3HaueHHMS CHJI 110 H3BECTHBIM  3HAQUEHHSAM  Mace
B3aUMOJICUCTBYIOIIUX TEJI U UX YCKOPEHUI

BpiunciieHue 3HaYeHUsT YCKOPEHUS TEJI IO W3BECTHBIM 3HAYCHUSIM
JEUCTBYIOIIUX CHJI M Macc Teja

CpaBHeHHE CHUIIBI ICUCTBUSL U TPOTUBOACUCTBUS

[IpumeneHne 3akoHAa BCEMHUPHOTO TITOTEHUsSI MPU pacdyeTax Cuil HU
YCKOPEHUN B3aMMOJICUCTBYIOLIUX TEN

CpaBHeHHE YCKOpEHHS CBOOOAHOTO MAaJeHHS Ha IUIaHETaX COJIHEYHOM
CHCTEMEI

Boigenenue B TekcTe y4yeOHMKA OCHOBHBIX —KarerOpHil  Hay4HOM
uHpOpMaLIUU

3aKOHBI COXpaHEHUs
B MEXaHHKE

[IpumeHeHne 3aKkOHa COXPAHEHUS MMITYJIbCA JUIsl BBIUMCICHUS U3MEHEHUI
CKOpOCTEH TeJl MpH HX B3auMONEHCTBUsAX. W3MmepeHue pabOThl CUI H
U3MEHEHUE KUHETHMYECKON sHepruu Tena. Beluncienue paboThl cuil U
W3MEHEHHUs] KHHETUYECKON YHEPTHH TeJa.

Bblunicnenne NOTEHIMANBHOM SHEPruu Tel B TIPABUTALIMOHHOM IIOJIE.
Omnpenenenre MOTEHIMAIBHON SHEPTUU YIIPYTO 1e(hOpPMUPOBAHHOTO Tela
0 M3BECTHOH aedopMamuu M >KeCTKOCTH Tena. llpumeHeHne 3akoHa
COXpaHEHUs] MEXaHWYECKOM DSHEepPruM IMpU pacuerax pe3ylbTaToB
B3aUMOJICUCTBH TeJl TPABUTAIIMOHHBIMY CHJIAMU U CUJIAMU yTIPYTOCTH.
VYkazaHue rpaHull TPUMEHUMOCTH 3aKOHOB MEXaHUKU. YKa3aHHE y4eOHBIX
JTUCIUTUTNH, TIPU U3YYECHUU KOTOPBIX UCTIONB3YIOTCS 3aKOHBI COXPAHECHHS

OCHOBBEI
MOJIEKYJISIPHOU
KHHETUYECKOH
Teopun. MaeanbHblit
ras

2. OcHO8bl MONEKYNAPHOU PUIUKU U MEPMOOUHAMUKU

BoinonHeHne = AKCHEPUMEHTOB,  CIy)XalUX A OOOCHOBaHUS
MonekynsapHo-kuHetndeckoil Teopun (MKT). Pemenne 3amau ¢
MPUMEHEHUEM OCHOBHOTO YPaBHEHMSI  MOJEKYJISIPHO-KUHETUYECKOM
TEOPUH T'a30B.

Ompenenenre mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBaHMM YpPaBHEHMS COCTOSIHUSI wuAeanbHoro rasa. OrnpeneneHue
MapaMeTpoB BeIlecTBa B Tra3000pa3HOM COCTOSSHUM M TPOUCXOISILINX
nporieccoB 1o rpadukam 3asucumoctu p (T), V (T), p (V).
OxkcnepuMmeHTanbHoe uccienoBanue 3aBucumocta p (T), V (T), p (V).
[IpencraBnenne B BUAe TpadUKOB H30XOPHOTO, H300apHOTO U
M30TEPMUYECKOTO MPOIIECCOB.

Briuucnenue cpenHeld KUHETUYECKOM HHEPrUM TEIJIOBOTO JIBHXKEHHS
MOJIEKYJ TI0 U3BECTHOW TeMIepaType BellecTBa. Bricka3blBaHUE TUIIOTE3
Uis  OOBsICHEHWS  HAONIOJaeMbIX  SBICHUH.  YKa3aHHe  TPaHHUIl
MPUMEHUMOCTH MOJIENN «UJeaNIbHBIN ra3 u 3akoHoB MKT
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OCHOBBI
TEPMOIUHAMUKH

N3mepenne konauuecTBa TEIUIOTHI B Ipolieccax Terulonepenadu. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOAMMOIO [UIsl OCYIIECTBJICHHUS 3a/JaHHOTO
rpouecca ¢ Teronepeaadeid. Pacuer n3aMeHeHrst BHyTPEHHEN SHEPTUM TEIL,
paboThl U MEpPEeIaHHOr0 KOJIMYECTBA TEIUIOTHI C HCIIOJIb30BAHUEM IEPBOTO
3aKOHA TePMOAMHAMHUKH. PacueT paboThl, COBEpIIEHHOI Ta30M, MO rpaduKy
3aBUCUMOCTHU

p (V).

Borunicnenue paboThl ra3a, COBEpIICHHOW MPU W3MEHEHUU COCTOSIHHSI 10
3amMKkHyTOMY 1uKIy. Beruncinenue KIIJ| mpu coBepiieHuu ra3om padoOThI B
mpoueccax M3MEHEHHUS COCTOSHHS MO 3aMKHyToMy nukiy. OObsicHeHHe
MPUHIUIIOB JICHCTBHSI TEIUIOBBIX MAalIMH. J[eMOHCTpanus poiu (U3UKU B
CO3/1aHUU U COBEPLICHCTBOBAHMU TEIUIOBBIX JABUTATEICH.

W3noxeHue CyTH OSKOJOTHUYECKUX TpolieM, OOyCIOBICHHBIX paboToi
TEIUIOBBIX JBUrareled W MPEeAJIOKEHHE IyTH HX pelleHus. YKa3aHue
IpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU. YMEHHE BECTH JHAJIOL,
BBICJTYILIMBAaTh MHEHHE OIOHEHTAa, y4aCTBOBATh B JIUCKYCCHUH, OTKPBITO
BBIPaXKaTh U OTCTAWBATh CBOIO TOUKY 3PEHHUS.

VYkazanue y4eOHbIX IUCIUIUIMH, MPH H3yYEHUH KOTOPBIX HCIOIB3YIOT
y4eOHbIil Mareprall « OCHOBBI TEPMOTUHAMUKID)

CaoiicTBa napoB

CBoiicTBa
JKUIIKOCTEHN

CaoiicTBa TBEPABIX
TN

I/ISMGpGHI/Ie BJIQAJKHOCTH BO3ayXa.
Pacyer konuuecTBa TCIIJIIOTHI, HeO6XOI[I/IMOF 0 UId OCYHICCTBIICHUA
mponecca rnepexoaa BEIEeCTBa U3 OAHOTO arpe€rarHoro COCTOAHUA B Apyroe.

OKCIIEPUMEHTAJIBHOE ~ HCCIIEOBAHME TEIUIOBBIX CBOWCTB  BELIECTBA.
[IpuBeneHne NprMepoB KalWJUIAPHBIX SIBICHUN B OBITY, IPUPOJE, TEXHUKE.

HccnenoBanne MeXaHMYECKUMX CBOWMCTB TBepAbIX Teil. [IpumeHeHue
¢u3nyeckux  MOHATUM M 3aKOHOB B ydyeOHOM  Marepuale
npodeccruoHanbHOro xapakrepa.lcnonb3oBanue MHTepHeTa Uil MOMCKa
nHpopManuu o pa3paboTKax M MPUMEHEHHUSX COBPEMEHHBIX TBEPIBIX M
aMOp(HBIX MaTepUuaIoB

3. Dnexmpoounamuxa

DNEeKTpUYECKOe Mojie

Breraucnenne IMOoTCHIMaIa JJICKTPHUYCCKOr0 I10JId OAHOTO M HCECKOJBbKHX
TOYEYHBIX DJJICKTPUYECKHUX 3apsanoB. M3mepeHue pa3HOCTU IOTEHLIHAJIOB.
N3mepenne sHepruu 3IEKTPUYECKOTO MO 3apsSyKEHHOTO KOHIEHCAaTopa.
Beluncnenue 3HEpruu JIEKTPUYECKOTO T0JIA 3apsyKEHHOT0 KOHIEHCATopa.
Pa3paboTka miaHa ¥ BO3MOXKHOH CXeMbl JEHCTBHI 3KCIIEPUMEHTAIBHOTO
ONPENEICHUS  DIEKTPOEMKOCTH  KOHIEHCAaropa M JUDIEKTPUYECKON
IIPOHUIIAEMOCTH BEIIECTBA.

IIpoBenenne CPaBHUTEIBHOIO aHaJIn3a IPaBUTALIHOHHOTO "
AIEKTPOCTATUYECKOTO MOJIEH

TlocTOsIHHBII TOK

N3Mepenne MOIIHOCTH 3lekTpuyeckoro Toka. W3mepenne JIC wu
BHYTPEHHETO COIPOTHBICHHUS MCTOYHHMKA TOKA. BBINONHEHHE pacyeToB
CHJIBI TOKa W HaNpsDKEHWH Ha ydyacTKaX dJIEKTPHUYECKHX —IIereil.
OObsicHeHnE Ha TPUMEpPE AEKTPUUECKOH LIETH C IByMsI HCTOUHUKaMH TOKa
(BAC), B KakoM cily4ae MCTOYHHMK D3JIEKTPUYECKOW HHEpruu paboTaer B
peXuMe reHeparopa, a B KakoM — B peXXHUMe OTPeOUTes.
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Omnpenenenune TEMIIEPATypPhI HUTHU HaKaJIUBaHMUSL. N3mepenue
AIEKTPUYECKOTO 3apsaa 3JIEKTPOHA. Custue BOJIbTAMIIEPHOM
XapaKTepUCTUKU  auoda. [lpoBeieHHe  CPaBHUTEIIBHOIO  aHAJIM3a
ITOJIYITPOBOJHUKOBBIX JUOJOB U TPUOOB.

Wcnonw3oBanne WHTepHeTa sl mowicka WHGOpPMAIMM O TEPCIEKTUBAX
pa3BUTUSl  NOJYNPOBOJAHUKOBOW  TEXHHMKH. YCTAHOBKA  MPUYMHHO-
CJIEZICTBEHHBIX CBSI3€U

OObsicHeHHe MPUPOABI IEKTPUUECKOTO0 TOKA B METaJUIax, JJIEKTPOJIUTAX,
rasax, BaKyyMe U IOJIyIIPOBOJHHUKaX

[IpuMeHeHue MeKTpoan3a B TEXHUKE

[IpoBenenrie  CpaBHUTEIBLHOTO  aHalM3a  HECAMOCTOSTEIBHOTO U
CaMOCTOSATENIBHOIO Ta30BbIX Pa3psaa0B

DNEKTPUYECKUI TOK
B TIOJTYIIPOBOTHUKAX

MarnuTtHoe nose

Onpenenars XapakTep NPOBOAMMOCTH B IOJYNPOBOAHUKE C pa3HBIMU
IIPUMECSIMH,

Pemars 3a1a4n 110 TeMe 3IEKTPUYECKUM TOK B MOIYIIPOBOIHUKAX,
BbIsBUTE ~ 3aBUCHMMOCTH  NPOBOAMMOCTH  IOJYNPOBOJHUKOB  OT
TEMIIEPaTypbl, OCBEIIEHHOCTH U HAJIMYUS IPUMECEN;

BbINONHUTE yNpaKHEHHs Ha ONPENEJICHHE XapaKTepa IPOBOJUMOCTH B
IIOJIYIIPOBOJHUKE C PA3HBIMHU IIPUMECSIMHU;

V3mepeHue MHIYKIMKW MarHUTHOTO 1oJis. Berancienue cui, neicTByromux
Ha TPOBOAHMK C TOKOM B MAarHUTHOM Tojie. Berumcnenune cui,
JEUCTBYIOLINX HA NIEKTPUUYECKHUH 3apsj, ABMKYILUICS B MATHUTHOM I10JIE.
HccnenoBanue sSBIEHUH 2IEKTPOMArHUTHON HHAYKIWH, CAMOUHIYKIIUH.
Bbruucnenue sHeprun MarHuTtHOro nons. OObsiCHEHHE IpUHLUIA
neiictBust  snekrpoasurarens.  OObsCHEHUWE  OpPUHLMIA  JEHCTBUS
TeHepaTopa 3IEKTPUUYECKOIO TOKAa M 3JIEKTPOU3MEPUTENIbHBIX MPUOOPOB.
OObsicHeHHWEe TpUHIMIA JCHCTBUS Macc-CleKTporpada, yckoputenei
3apspKEeHHBIX YyacTUll. OOBsICHEHNE POJIM MArHUTHOTO TOJIS 3€MIIU B KHU3HU
pacTeHuil, )KUBOTHBIX, YEITOBEKA.

[TpuBeneHne MpUMepOB NMPAKTUYECKOTO NPUMEHEHUS U3YUYE€HHBIX SBICHUH,
3aKOHOB, TPUOOPOB, YCTPOUCTB.

[IpoBeneHne CpaBHUTEIBHOIO aHajM3a CBOMCTB 3JEKTPOCTATHUYECKOTO,
MarHUTHOTO M BUXPEBOTO IEKTpUUecKuX moseld. OObsICHEHHE Ha IpHMepe
MarHUTHBIX SBJICHUH, MoueMy (U3MKYy MOXHO paccMaTpuBaTh Kak
METaIUCIUILTUHY

4. Konebarnus u 6oanwi

Mexanunueckue
KosueOaHus

HccnenoBanne 3aBUCUMOCTH Tepuoja KojeOaHWH MareMaTHIecKOTO
MasiTHUKa OT €ro JUTMHBI, MacChl U aMIUTUTYbI KoneOanuil. MccnenoBanue
3aBUCHMOCTH TIepHO/ia KOJieOaHWH Tpy3a Ha TPYKHHE OT €ro MacChl U
KECTKOCTH MPYKUHBL. Beryricnenue neproaa xkonedaHuili MareMaTH4ecKoro
MassiTHHUKA II0 I/I3BGCTHOMy SHAYCHUIO €ro AJINHBI. BI)I'-II/ICJ'IeHI/Ie HepI/IOJIa
KoNebaHul Tpy3a Ha MPYKUHE MO HU3BECTHBHIM 3HAUEHUSM €r0 MacChl U
JKECTKOCTH MIPYXXUHEL. Bripabotka HAaBBIKOB BOCIIPUHUMATh,
aHAJIM3UPOBaTh, IMepepadarbiBaTh M MPEABABIATH HUHPOPMAIMIO B
COOTBETCTBUU C IIOCTABJICHHBIMU 3aJa4YaMU. HpI/IBe}IeHI/Ie HpI/IMepOB
aBTOKOJNIEOATEIbHBIX MEXaHUUeCKux cucteM. [IpoBeneHue kinaccuduxanmuu
KoJieOauuii
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VYhpyrue BoJHbI

DJIEeKTPOMarHUTHHIE
KoJIe0auusa

W3mepeHne AIMHBI 3BYKOBOW BOJIHBI 110 pe3ylbTaTaM HaOTIOACHUH
uHTephEepeHIINN 3BYKOBBIX BOJIH. HaOmronenune um oObsICHEHHE SIBICHUMA
unrepdepenimn u audpakuum MexaHndeckux BonH. IlpencraBienue
o0nacTell MpUMEHEHHUs YIIbTPa3ByKa U MEPCIEKTUBBI €r0 UCIOIb30BAaHUS B
pa3MUUHBIX 00JAacTSAX HAyKH, TEXHUKH, B MeauuuHe. M3nmoxkeHuwe cytu
HKOJIOTUYECKUX MPOOJIEM, CBSA3aHHBIX C BO3JACWCTBUEM 3BYKOBBIX BOJH Ha
OpraHM3M YeJIOBeKa

HaGmronenue ocuuiorpaMMm TIapMOHUYECKHMX KoOJeOaHUM CHIIBI TOKa B
uenu.Msmepenne JIIEKTPOEMKOCTH KOHJIEHCATOopa. H3mepenue
MHIYKTUBHOCTb  Karymku.lccinenoBanue — sIBIGHHSA — DIEKTPUYECKOTO
pe3oHaHca B IocienosarenbHoOM nenu.llpoBenenue ananorum Mexay
Gu3n4YecKUMHU BEIMYMHAMM, XapaKTepPU3YIOUIMMU MEXAHHYECKYI0 H
AJIEKTPOMArHUTHYO KoJjiebaTesIbHbIe CUCTEMBI. PacueT 3HaueHU cuiibl ToKa
U HanpsDKEHUs Ha DJIEMEHTaxX LeNH IepeMeHHoro Toka. MccienoBanue
MpUHLMIIA JeiicTBUs TpaHcdopMmaropa. MccnenoBanue npuHIMIA JEHCTBUS
reHeparopa nepemMeHHoro toka. Mcrnonp3oBanue MHTepHeTa Uil moucka
MH(OPMAILIUU O COBPEMEHHBIX CITOCO0AX Mepeaadn JEeKTPOIHEPTHU

DNeKTpOMarHUTHbHIC
BOJIHBI

OcymiecTBiieHre paguoniepenadnd u paauonpuemMa. VcciaenoBanue cBOWCTB
AEKTPOMAarHUTHBIX BOJH C MOMOIIBIO MOOWIBHOTO TenedoHa. PasButue
IIEHHOCTHOTO OTHOIICHUS K M3y4aeMbIM Ha ypokax (pu3uku oOBEKTaM U
OCBaMBaeMbIM BHJaM JAeATeNbHOCTH. OOBsSCHEHHWE NPUHIUITHAIBLHOTO
pa3I4us MPUPOBI YIIPYTUX U AIEKTPOMArHUTHBIX BOJIH. M310KeHHE CyTH
AKOJIOTHYECKHUX TPOOJIeM, CBSI3aHHBIX C AJICKTPOMAarHUTHBIMHU KOJICOaHUSIMU
u BosHaMH. OOBSICHEHHE POJIM DJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
uccieaoBanusax Beenennon

5. Onmuxka

[Ipupona csera

[IpumeneHne Ha MPaKTUKE 3aKOHOB OTPAYKEHUS U TPEJIOMIICHHS CBETA MPU
pELIEeHNH 3a/1a4.

Ormpenenenre CNEKTPaIbHBIX TPAHUIl YYBCTBUTEIHHOCTH UYEJIOBEUYECKOTO
rasa.

YMeHue cTpouTh M300pakeHUsl MPEIMETOB, /1aBaeMble JIMH3aMu. Pacuer
paccTosiHUSL OT JMH3BI 10 M300pakeHus mpenmMera. Pacuer omruueckoii
cuibl JUH3BL. M3Mepenue (okycHOro paccrostHus JUH3BL McnbiTanue
MOZIEJIE MUKPOCKOIIA U TEJIECKOIa

BonHoBEIE
CBOICTBA CBETa

Habnionenne sBieHuss UHTEPPEPEHLUMU AIEKTPOMAarHUTHBIX  BOJIH.
HaGmronenne — sBneHus  OUQPPAKUMM  DIEKTPOMAarHUTHBIX  BOJIH.
Habnionenne  siBneHus  MOMSIpU3allUd  DJIEKTPOMArHUTHBIX — BOJIH.
W3mepenue UIMHBI CBETOBOW BOJHBI IO pe3yjibraraM HaOMIoAeHus
sBieHust uHTeppepenuun. HaOmronenue sBiaeHUs AUPpPAKIUKA CBETA.
HaGmronenue sBieHUs NOJSApU3alMM M Jucrepcuu cBeta. [lowmck
pa3nMuMii M CXOACTBA MeEXAy JIU(GPAKIUOHHBIM U JHUCIIEPCHOHHBIM
CIEKTPaMH.

[IpuBenenne npUMEpPOB TMOSBICHUS B MPUPOAE W HUCIOIH30BaHUS B
TEeXHUKE SABJICHUH uHTepdepeHIur, Audpakiuuy, TMONApU3aLUU U
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AUCTICPCUN  CBCTA. HepeqncneHI/Ie MCTOAOB II0O3HAHHA, KOTOPBLIC HUC-
ITOJIB30BAHBI ITPU M3YUYCHHUHN YKa3aHHBIX SIBJICHUM

OCHOBEI
CIICLIMAJIbHOM
TEOPHUH
OTHOCHUTEJIBHOCTH

6. OcHogbl cneyuanbHoOU meopuy OMHOCUMENbHOCHIU

OObsicHEHUE 3HAYMMOCTH OIbITa MaiikeascoHa-Mopiu

DopMyIMpPOBaHUE MOCTYJIATOB

OO6pbsicHenue ¢ dexTa 3aMeJICHHS] BpEMEHU

Pacuer sHeprum mokost, UMIyJibca, YJHEPTHUH CBOOOTHON YaCTHUIIBI
BoipaboTka HaBBIKOB BOCIHPHUHHMMATh, aHAJIU3UPOBATh, IepepadarbiBaTh U
MPEIBSABIATh HH(POPMAIIHMIO B COOTBECTBUU C TIOCTABIICHHBIMU 33]]auaMu

KBanToBas onruka

7. Dnemenmul K6AHMOBOU HU3UKU

HaGmonenue ¢dotoanexkrpudyeckoro sdpdexra. OObACHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAaHTOBBIX IpeAcTaBiIeHUI. PacueT MmakcumaibHOR
KHUHETHYECKON SHEPTUU EKTPOHOB MPH (HOTOICKTpUIECKOM dPdekTe.
Omnpenenenue pabOThI BBIXOAA DIEKTPOHA MO TpadUKy 3aBUCUMOCTH
MaKCHMaJIbHOH KHHETHUYECKOW SHEPrHU (POTOAIECKTPOHOB OT YaCTOTHI
cera. M3mepenne paboTel BeIxoaa snekTpoHa. [lepeuncienne mpudopos
YCTaHOBKM, B  KOTOPBIX  HIpUMeEHseTcs  0e3-  WHEPIUOHHOCTH
dorordpdexra.O0bsicHEHNE KOPITY CKYJISIPHO-BOJTHOBOTO Jyamu3Ma
CBOMCTB (oTOHOB. OOBSICHEHHE POJM KBAHTOBOW ONTHKH B Pa3BUTHU
COBPEMEHHOW (hM3HUKH

duzuka aroma

®dusnka aToMHOTO
sapa

Habnronenne nuHegaThIX CIIEKTPOB.

Pacuer yacTtoThl W UIMHBI BOJHBI MCIYCKaeMOTO CBETa IMpHU MEepexose
aroMa BOJOPO/JAa U3 OAHOIO CTAllMOHAPHOIO COCTOSIHMSL B JIPYIO€.
OObsicHeHUEe TPOUCXOXKACHUS JIMHEHYaTOro CIeKTpa aroMa BOAOpoda U
pas3nuuus JIMHENYaThlX CHEKTPOB pa3iudHbIX razoB. MccienoBaHue
JMHEWYaToro CreKTpa.

Borunicnenue nnuHbl BOJHBI 1€ bpoilyisg yacTHiibl ¢ M3BECTHBIM 3HAUEHUEM
UMyJIbCca

UccnenoBanre  mpuHmmma  pabOThl  JIIOMHHECIIEHTHOW  JIAMIIBI.
HaGmronenne u oObsicHeHMe NpUHIMNA AeicTBUs Jnasepa. [IpuBenenue
IIPUMEPOB HCIIOIb30BAHUS Ja3epa B COBPEMEHHOI HayKe U TEXHUKE.
Hcnonb3oBanne MHTepHeTa Ais moucka MH(OpManMM O MEpCrneKTHBaxX
MIPUMEHEHHUS Ja3epa

HaGmronenne  TpekoB  anbda-vactuy, B Kamepe — Buibcona.
PerucrpupoBanue s1epHbIX H3JIy4eHUH C IIOMOIIBIO cueTunka [ eirepa.
Pacuer sHEepruu CBsA3M aTOMHBIX SAIED.

Omnpenenenune 3apsiia 1 MaCCOBOTO YKCIIa aTOMHOTO s1JIpa, BO3ZHUKAIOLIETO
B pe3ysbTare paJuOaKkTUBHOIO pacnaza. BeluucieHue dHEpruu,
0CBOOOXKIAIOILEHCS TPH PalMOAKTUBHOM pacnae.

Onpenenenne NpoayKTOB SIEPHON PEAKIIUH.

Borunicnenue »Hepruu, OCBOOOXKIAIOLICIHCS TpPU SIIEPHBIX pPEaKIHIX.
IloHuMaHue @PEUMYINECTB M HENOCTATKOB HCIIOJIB30BAHUSA AaTOMHOMU
SHEPIUH U HOHU3HUPYIOLIIUX U3IyYEHUN B IPOMBIIUIEHHOCTH, MEULINHE.
W3noxeHue CyTH 3KOJIOTHYECKUX MPo0eM, CBI3aHHBIX C OMOIOTHYECKUM
JeficTBHeM paJuOaKTUBHBIX u3nydeHuid. IlpoBenenue kiaccudpukanum
SNIEMEHTAPHBIX YaCcTUIl MO UX (U3MYECKUM XapaKTepUCTHKaM (Macce,
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3apsly, BPp€MEHH JKU3HU, CIIUHY U T.1.).

[lonnmaHue LEHHOCTEM HAayyHOTO IO3HAHUS MHUpa HE BOOOIIE IS
YeJIOBEUECTBA B 1IEJIOM, a ISl KAKA0T0 00yJaronierocs JIMYHO, IIEHHOCTEH
OBJIQZICHUs] METOJOM HAy4YHOTO TIO3HAHUA U1 JOCTHKEHHS Yycrexa B
000M BUJIE TPAKTUUYECKOM JIEATETbHOCTH

[IpencraBinenne o xapakrepe 4YeTblpeX THUIOB (YyHIAMEHTAIbHBIX
B3aUMOJICUCTBUI 3JIEMEHTAPHBIX YaCTHI] B B BUJI€ TAOJIUIIbI

8. Deonoyus écenennoi

Crpoenue u Habmonenue 3a 3Be3namu, JlyHoii u miianeramu B Teneckon. Habmonenue
pasBuUTHE COJIHEYHBIX IISITEH C IOMOILBIO TEJIECKOIA M COJTHEYHOI'O 3KpaHa.
Bcenennoit Hcnonb3oBanne MHTepHETAa I TOMCKAa H300paKeHHH KOCMHYECKHX

00BbekTOB 1 MH(pOopMaruu 00 Ux 0cobeHHOCTIX OOCYX)ICHUE BO3MOMXKHBIX
cueHapueB ospomouun Bceenennon. HMcenons3oBanue HMutepHera s
MOMCKa COBpeMeHHON wuHdopMmanuu o pa3BuTuu BcemenHoi. OrneHka
nHPOpPMALIMU C TMO3WIMU €€ CBOWMCTB: JIOCTOBEPHOCTH, OOBEKTHBHOCTH,
MOJTHOTHI, aKTyaJIbHOCTH U T. [I.

IDBOJIIOLMS 3B€3]l. =~ BBIUMCIATH 3HEPrUI0, 0CBOOOXKAAIOIIYIOCS IPU TEPMOSIIEPHBIX PEAKIIMSIX.
I'nmoresa e @®opMynHupoBaTh NPOOIEMBI TEPMOSIEPHON IHEPTETUKH.
IIPOUCXOXKACHUA e OObsacHATH BiusiHME COTHEYHONW aKTUBHOCTH HA 3EMIIIO.

ConHe4HOM CHCTEeMbI e [loHMMarp pOIb KOCMMYECKMX MCCIECJOBAaHUM, HMX HAydyHOE U

SKOHOMHUYECKOE 3HAUCHHUE.
OOcyXnarb  COBpEMEHHbIE THUIMOTE3bl  MpoucxoxacHus ColHeuHOU
CUCTEMBI.

8. YueOHO-MeTOAMYECKOE M MATePHATbHO-TEXHUYECKoe o0ecnedyeHne NporpaMmMbl y4eOHoi
AUCHUILINHBI «PU3uKa»

OcBoeHue mporpamMmbl y4eOHOW aucHUIUIMHBL «Du3uka» mpeanonaraetT HaJIU4YUe B
npodeccruoHanbHON 00pa3oBaTelbHON OpPraHu3alluy, pealnusyIoie 00pa3oBaTebHYIO POTPaAMMY
cpennero oobmero oopazoanus B mnpenenax ocBoeHus OIIOIT CIIO na 6aze 0CHOBHOTO 0OIIETO
oOpa3oBaHus, y4eOHOTO KaOMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH 00€CleduTh CBOOOIHBIN
noctyn B MHTEpHET BO Bpemsi y4yeOHOTo 3aHSATHS M B TEPUOJ BHE- YUYEOHOU IesSTEIHLHOCTH
o0yyYarommxcs.

B cocraB kaOuHera (Qu3MKu BXOAUT Jiaboparopus ¢ JaOOopaHTCKOM KomHaroil. [lomemenue
KaOuHeTa (U3UKU JOJDKHO YIOBIETBOPATH TpeOoBaHUsAM CaHUTAPHO-DMHIEMUOIOTHIECKUX
npaswi1 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO TUIOBBIM 00OPYIOBaHHUEM,
yKa3aHHBIM B HACTOSIIMX TPeOOBaHHSIX, B TOM UYHMCIE CIIEIHUATU3UPOBAHHON yueOHON Mebenbio 1
cpelncTBaMu OOYyYEeHHS, JOCTAaTOYHBIMHU JUJI BBITIOJIHEHHS TPeOOBAaHWU K YPOBHIO MOITOTOBKHU
00yYaroImxcs

B xabuneTe m0mKHO OBITH MYITBTUMEIUHHOE 000PYIOBaHKE, TTOCPEICTBOM KOTOPOTO YIYACTHUKU
00pa30BaTeNbHOrO TpoIlecca MOTYT MPOCMATPHUBATh BHU3YaIbHYIO HWHGOpMAIUIO MO (QU3UKE,
CO3/1aBaTh MPE3EHTAIINN, BUIEOMATEPUAIIBI U T. T1.

B cocraB yueOHO-METOAMYECKOTO M MaTepuaIbHO-TEXHUYECKOTO O0OeCIedeHus MpOorpaMMbl
y4eOHON TUCTUTIIMHBI « DU3HUKAY, BXOIIT:

e MHOTO(YHKIIMOHAIBHBIN KOMIUIEKC TIPETogaBaTeis;

e HamIAHBIE TOCOOWS (KOMIUJIEKTHI y4eOHBIX TaONuIl, TUTakaThl: «DU3MYECKHE BEIIMYUHBI U

(dbyHIaMeHTaTbHBIE KOHCTAHTHIY, «MexayHaponnas cuctema equaui; CHy, «llepuoandeckas
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cucteMa xuMmuyeckux asnemeHtoB [[. M. MenneneeBa», MOpTPEThl BBIAAIOIIMXCS YUEHBIX-
(U3MKOB U aCTPOHOMOB);
e (aiinooe xpanwmmine [10 YUY «TJIl» (myte k aiinoBomy Xxpanwmmiy: Z://Server-
1/bypxan OIT/OY]]. ®u3zuka);
UH(OPMAITMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;
9KpaHHO-3BYKOBEIE MIOCOOHS;
KOMIUIEKT 3JIEKTPOCHAOKeHHUS KaOMHETa (PU3UKH;
TEXHUUYECKHUE CPEJICTBA OOYUCHHUS,
JEMOHCTPAIIMOHHOE 000pyIoBaHue (00IIero Ha3HAYCHUS U TEMAaTHIeCKrue Habophl);
naboparopHoe obopyaoBanue (00IIET0 HA3HAYCHUS U TEMAaTHIECKUE HAOOPHI);
CTaTu4yeckue, JMHAMUYECKHE, JeMOHCTPALIMOHHBIC U pa3JaTOuYHbIe MOJIEIH;
e BCIIOMOraTelibHOE 000PY/IOBaHUE;
® KOMIUIEKT TEXHHYECKOH JOKyMEHTAallud, B TOM YHCJE MaclopTra Ha CpeacTBa OOyudeHHs,
WHCTPYKIIUU TI0 UX MCIIOJIb30BaHUIO U TEXHUKE 0€30MaCHOCTH;

e OuOMMOTEYHBIN (HOHI.

B Oubnuoreunsiii ¢GoHI BXOAAT y4eOHUKH, ydeOHO-MeTomuueckue KoMIuiekTsl (YMK),
obecrieunBaroNMe OCBOCHHE YYeOHOW aUCHUIUIMHBI «DH3MKa», PEKOMEHJIOBAaHHBIC WU JO-
MyIIEHHbIE ISl HCIOJIb30BaHUA B MPO(ecCHOHANbHBIX 00pa30BaTeNbHBIX OpraHU3aIUsX,
peanu3yIomux 00pa3oBaTeIbHYI0 MPOTpaMMy CpEAHEro oOmero oOpa3oBaHus B Mpefesax
ocsoenust OITOII CITO Ha 6a3e ocHOBHOTO 00111er0 00pa30BaHMS.

bubmuoreunsiii (HoHA MOXKET OBITH JOMOJNHEH (U3MYSCKUMH SHIUKIIONCIUSMH, aTiacamH,
CIIOBapsIMM M XpecToMaTHeil mo ¢u3uKe, CIpPaBOYHUKAMHM MO (PHU3MKE U TEXHHUKE, HAy4YHOU U
HAyYHO-TIOMYJISIPHOM JINTEPATYPOU €CTECTBEHHO-HAYYHOT'O COACPKAHUS.

B npornecce ocBoeHus mporpaMMbl y4eOHON TUCHUTUTMHBI « DU3UKa» CTYAEHTHI TOKHBI UMETh
BO3MOXKHOCTh JIOCTyIla K OJJIEKTPOHHBIM YYE€OHBIM MarepuajiaMm Mo (QHU3UKe, HMCIONIMMCS B
CBOOOTHOM JIOCTYIIE B ceTU MIHTEepHET (IEKTPOHHBIM KHHUTaM, IPaKTUKyMaM, TeCTaM, MarepraliaMm
EI'3 u np.).
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