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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma  00meoOpa3oBaTenbHOM  yueOHOM — AUCIUIUTMHBI  «Du3nuKay

npenHa3HayeHa Il WU3y4deHHs (PU3MKU B TPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
opranmzamusix CI1O, peanu3yronumx 00pa3oBaTebHYIO ITPOTpaMMy CPEIHETO OOIIETro
oOpa3oBaHMsI B IpeeIax OCBOCHHS OCHOBHOM Mpo(hecCHOHaIbHOM 00pa3oBaTeIbHON
nporpammel CITO (OITOIT CITO) na 6a3e 0CHOBHOTO 001IIeT0 00pa30BaHUs C YIETOM
MOJIYYEHHSI TIOJTHOTO CpeIHEr0 00pa3oBaHUsi B COOTBETCTBUU C TpeboBaHusiMu OI'OC
IpU MOJTrOTOBKE criennainctoB cpennero 38enHa (IIICC3).
[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuii DPI'OC cpemnero oOuIETroO
o0pa3oBaHusl, IPEABIBISIEMBIX K CTPYKTYpE, COJIEPKAHUIO U PE3yJibTaTaM OCBOCHHUS
yueOHOM aucuuIuiuHbl  «®Du3uka», B COOTBETCTBUUM C PekoMeHmauusMu 1O
OpraHu3allii TOJIYYEHHs] CpEAHEero oO0miero oOpa3oBaHUsl B IMpejesiax OCBOCHUS
o0pa3oBaTeNbHbIX MPOTPaMM CpeAHEro MpodeccuoHalbHOTO 00pa3oBaHuUsl Ha 0Oase
OCHOBHOTO 00mero obpazoBanus ydeTtoMm [IpuMepHOW OCHOBHOUW 00pa3oBaTEIbHOU
MpOrpamMMBbl CPEeIHETO 001Iero o0pa3oBaHMs, 0OJOOPEHHON pemnieHneM ¢eaeparTbHOTO
y4eOHO-METOIMUECKOTO 00BbEAMHEHUS MO 00IeMy 00pa3oBaHHIO (IIPOTOKOJI OT 28
ntoHs 2016 1. Ne 2/16-3).

Conepxxanue nporpaMMbl «@HU3MKa» HAMPABICHO HAa JOCTHKEHHUE CIEAYIOIIHUX

LEJICH:

* TINYHOCTHBIX:

— YyBCTBO TOPJOCTH M YBAXEHUS K HCTOPUM U JOCTIKCHHUSIM OTEUYECTBEHHOU
(bu3MYeCcKON HAYKH;

— TOTOBHOCTh K TMpPOJODKCHHIO OOpa3oBaHMsI M TOBBINICHHS KBalu(UKAIUU B
n30paHHOM NPOPECCUOHATBHON AESITENbHOCTH;

— YMEHHE CaMOCTOSITENIbHO 100bIBaTh HOBBIE AJIsl Ce0sl PU3NUECKHE 3HAHMUS,

— yMEHHUE BBICTPaMBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHUS B KOMAaHAE IO
pelIeHnIo O0IIKX 3a/1ay;

— yMEHUE yOpaBisATh CBOEH IO3HABATEIBHOW JIEATEIBHOCTBIO, MPOBOJIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYalIbHOTO Pa3BUTHS;

* METaNpPEeIMETHBIX:

— HCIOJb30BAHUE PA3JIMYHBIX BUIOB MO3HABATENILHON NESATEIBHOCTU AJIA PEIICHUS
(dbuznyeckux 3ajaay;

— HCIOJb30BaHUE OCHOBHBIX MHTEIUIEKTYAJIbHBIX ONIEPAIIHii;

— yMEHHUE TEeHEpPUpPOBATh HJIEU M OIPEACNSITh CPEICTBA, HEOOXOAUMBIEC IS X
peanu3aiuu;

— yMEHHUE WUCIOJIb30BaTh pa3IMYHbIe HMCTOYHUKUA IS TONy4YeHUs (PU3HUECKOU
uHpopmanuu;

— yMEHHUE aHAJIM3UPOBATh U MPECTABIATh HH(OOPMAIUIO B PA3TUYHBIX BUJAX;

— yMeHHUE MyOJIMYHO TPEICTABIATh PE3yIbTaThl COOCTBEHHOT'O MCCIICIOBAHUS, BECTU
JTUCKYCCHH,;

* MPEIMETHBIX:

— chOpMUPOBAHHOCTh MPEJCTABICHUNA O POJM U MeCTe (PU3UKH B COBPEMEHHOM
HAay4YHOU KapTHUHE MUPA;

— BJIaJICHUE OCHOBOIIOJIATAIOIMUMHA (PU3NYECKUMH TOHATUIMH, 3aKOHOMEPHOCTSAMH,
3aKOHaMH U TEOPUSIMU; — BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOT'O MO3HAHMS,



UCTIONIb3yeMbIMH B (pu3uke:  HaOMIOACHUEM,  OMHCAaHWEM,  HW3MEPEHHUEM,
AKCIIEPUMEHTOM;

— yMeHus o0palaThiBaTh pPE3yNbTaThl W3MEPEHHM, OOHAPYXUBATh 3aBUCHUMOCTH
MeXAY (U3MUYECKUMHU BEIMYMHAMH, OOBACHSITH IMOJTYUYEHHBbIE PE3yibTaThl U JI€NaTh
BBIBOJIBL;

— c(opMUpOBaHHOCTHh YMEHUA peliaTh GU3MUECKHUE 3a]a4H;

— c(OpMUPOBAaHHOCTh YMEHHUS MPUMEHSTH TOJYYCHHbIC 3HAHUS A OOBSCHEHUS
yCIIOBUM MpOTEeKaHus (PU3NYECKUX SIBICHUN B MpUpoJE, NpodeccuoHaibHo cdepe u
JUTSI IPUHATUS PAKTUYECKUX PEIICHUI B TOBCEIHEBHOW KU3HH;

—Cc(OPMHUPOBAHHOCTh COOCTBEHHOW TIO3WIIMKA 110 OTHOIIEHUIO K (U3HIECKOU
uH(bOpMaIUH U JIp.

B mporpammy BKIIIOUEHO CoOjAEpKaHWE, HaIMpaBiIeHHOE Ha (OPMHUPOBAHHE Y
CTYJICHTOB KOMIETEHIIUIA, HEOOXO0AUMBIX sl KauecTBeHHOro ocBoeHusi OIIOIT CIIO
Ha 0a3e OCHOBHOTO 00mero oOpa3oBaHUS C TMOJMYYECHHUEM CpPEIHEro 00Iero
00pa3oBaHus; IPOrpaMMBbl TOATOTOBKH crienuanucToB cpennero 3seHa (IIICC3).

B nporpamme MPOIKUCAHO coliepxKaHue y4e0HOTO Marepuania,
MOCJIEIOBATEILHOCTh €TI0 M3Y4YeHHUs, paclpelesieHne Y4eOHBIX 4YacoB, TeMaTHKa
pedepaToB, BHUIBI CaMOCTOATEIBHBIX pabOT, C y4yeToM CHeuuPUKA MporpaMm
MOJATOTOBKY KBATM(PHUIIMPOBAHHBIX CIEIHAIUCTOB CPEIHET0 3BE€HAa OCBaWBaeMOM
CHEIUATBLHOCTH.



1. HIACIIOPT PABOYEH MPOI'PAMMBbBI YYEBHOU JUCIUIIJINHBI
OV .08 «®u3uka»

1.1. OOmas xXapakTepUCTUKA JUCHUILIHHbBI

B ocHoBe yueOHOW jucuuIIMHBL «@DU3MKa» JEKUT YCTAaHOBKA HA
dbopmupoBaHne y 00y9aeMbIX CHCTEMBI 0a30BBIX TTOHATUH (DU3UKU U MIPEJCTABICHUN O
COBpEeMEHHOM (pU3MUecKol KapTHHE MHpa, a TakKKe BHIPAOOTKA YMEHHM MPUMEHSTH
¢du3nyeckue 3HaHUS Kak B Mpo(ecCHOHATBHOM AESTeNIbHOCTH, TaK M I peUIeHUs
KU3HEHHBIX 3a71a4.

MHorue mnonoxeHus, pa3BuBaemMbie (PU3MKON, paccCMaTPUBAIOTCA KaK OCHOBA
CO37IaHUSl U HUCIIOJIb30BaHUSI MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUN
(MKT) — opHoro w3 HauOoliee 3HAYUMBIX TEXHOJOTHYECKUX JTOCTHIKEHUN
COBPEMEHHOM LIUBUIIA3AIIY.

®duzrka raer KoY K NOHMMAHUI0O MHOTOYHMCICHHBIX SIBJICHUN M IPOIIECCOB
OKpYXKaromero Mupa (B €CTECTBEHHOHAYYHBIX O0JACTSIX, COIMOJIOTHH, SKOHOMUKE,
A3bIKe, JUTEpatype u ap.). B ¢usuke popmupyroTcss MHOTHE BHIBI ACSTEIBHOCTH,
KOTOpbIE UMEIOT METanpeaIMeTHbIN XxapakTep. K HUM B NEpBYyIO O4epe/lb OTHOCATCS:
MOJECJIMPOBAaHUE OOBEKTOB U IMPOLIECCOB, IPUMEHEHUE OCHOBHBIX METOJIOB MTO3HAHMS,
CUCTEMHO-UH(POPMALIMOHHBIN aHanu3, (HOPMYyJIUpPOBAHUE THUIIOTE3, AHAIU3 U CUHTE3,
CpaBHEHUE, 0000LIeHUEe, CHCTEMATH3alus, BBISIBICHUE MPUUYMHHO-CIEACTBEHHBIX
CBsI3€M, IOMCK aHaJIOIoOB, YIpaBieHHE OOBEKTaMHU M Impoueccamu. VMeHHO 3Ta
JUCLUIUIMHA ITO3BOJISET IMO3HAKOMUTH CTYACHTOB C HAyYHBIMU METOJAaMH IT03HAHMS,
HAy4UTh UX OTINYATh TUIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

OOnanast JOrMYECKOM CTPOMHOCTBIO U OMNUPAsCh HA OSKCIEPUMEHTAJIbHBIC
¢dakTbl, yueOHas qucuuruinHa «dusuka» GopMupyeT y CTYACHTOB MOJJIMHHO HAYYHOE
MHpoBO33peHne. Dr3uKa ABISETCS OCHOBOM YYEHHUS O MaTEpUaJIbHOM MHUPE M PEIIacT
po0JIEMBI 3TOTO MHpA.

Teopernueckue cBeaeHUS TO (UHKE JOMOJHSIOTCS JAEMOHCTPALUAMH U
J1a00paTOPHBIMU paboTaMH.

N3yuenne  oOmieoOpa3oBarenbHOM  yueOHOM — aucuuriuHbl  «Dusnkay
3aBepIlaeTca MOJABEJACHUEM HTOTOB B (hOpME 3K3aMeHa B paMKax MHPOMEXYTOYHOU
arrectannu ctyaeHToB B mponecce ocBoeHuss OIIOII CIIO ¢ momydeHunem cpenHero
obmero oopazoBanus (IITICC3).

1.2. O61acTh NPUMEHEHUS] IPOTPAMMbI

Pabouas mporpamma aucruiimHbl Puszuka 001meo0pa3oBaTeILHOTO IHUKJIA
pazpaboTaHa ¢ Iebl0 pealu3aluyd cpeaHero (MoJIHOro) oOmiero oOpa3oBaHUs B
npeaenax OIIOIl nmo crnenuanbHOCTAM TEXHUYECKOTO MpOPMiIs MOJy4aeMoro
po¢heCCUOHAIBHOTO 00pa30BaHUs.

1.3. MecTo mucuuiuinabl B cTpykrype OITOIT

VYyebnas nucuuninuHa @Qusuxa ABISiETCSl y4eOHBIM MPEIMETOM IO BBIOOPY W3
oOs3aTenbHOM mnpeameTHol obnact «EcrectBennsie Haykm» PI'OC  cpegnero
o01rero oOpa3oBaHUsI.

B yuebnbix mianax IIIICC3 mecto yueOHOW  nucuuiuiiHbl Quszuka — B
cocTaBe 0011e00pa3oBaTeNbHBIX YYEOHBIX NUCIMIUIAH M0 BHIOOPY, (OpMUPYEMBIX U3
oOs3aTenbHBIX npeamMeTHhIXx obmacteit ®I'OC cpemnero oOmiero oOpa3oBaHus, s
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cnermanbHocTed  CIIO  cootBercTByromero  mpoduis  mpodeccCHoHaTLHOTO
oOpa3oBaHUs.

1.4. Hean u 3axa4u 0011€00pPa30BaATEILHON Y4e0HOMH JUCHUILINHBI — TPEOOBAHUS
K pe3yJbTaTaM 0CBOEHUS JUCIHUIIIHHbBI

OcBoenue coaepkaHuss ydeOHOW gucruIuimHbl  Pusznka oOecTieunBacT
JOCTH)KEHUE CTYIEHTAMH CIIEAYIOIIMX PE3YJIbTATOB:
* INYHOCTHBIX:
— YyBCTBO TOPJOCTH M YBAXEHUS K HCTOPHH M JOCTIKCHHUSIM OTEYCCTBEHHOM
bu3udecko Haykw; (U3WYECKH TPaMOTHOE TMIOBeAeHHWE B MPOECCHOHATBHON
JEeSTENBHOCTU U OBITY IPU 00pallleHuu ¢ TpuOOpaMu U YCTPOUCTBAMU;
— TOTOBHOCTh K TMPOJODKEHHI0 OOpa3oBaHMsSI M TOBBIINICHHS KBalu(UKAIUU B
n30paHHOM mpodeccuoHaTbHON AEATENBHOCTY W OOBEKTUBHOE OCO3HAHUE POJIU
(bU3MYECKUX KOMIIETEHIINI B 3TOM;
— yMEHHUE WHCIOJb30BaTh JIOCTHKEHUS COBPEMEHHON (U3MYECKON HayKu U
(GU3MYECKUX TEXHOJOTMM JUIsi TOBBIIIEHUST COOCTBEHHOI'O HWHTEUIEKTYalbHOTO
pa3BUTHS B BEIOpaHHOU Npo(dhecCUOHATBHON eATETbHOCTH;
— yMEHHUE CaMOCTOSTENIbHO J00bIBaTh HOBBIE 1Js1 ce0s (U3HYECKUE 3HAHUS,
WCITONIB3YSI IJISL ATOTO TOCTYITHBIC HCTOYHUKH WH(OPMAITIH;
— yMEHHE BBICTPaMBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHWS B KOMAaHIEC TIO
pelIeHnIo O0IIKX 3a/1ay;
— YMEHHME VHOPaBIATH CBOCH TO3HABATEIBHOW JEATEIBHOCTHIO, TMPOBOJIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHUS;
- 3a00Ta 0 3alllUTe OKPY’KaIOIIEH Cpe/ibl, COOCTBEHHOU U 4ykOW O€30MacHOCTH, B TOM
qucie udpoBoi;
* MeTanpeJaMeTHbIX:
— HCIOJb30BaHHUE PA3JIUYHBIX BUJIOB MMO3HABATEIILHON NESITEIILHOCTU JJIsI PEIICHUs
bu3MYecKuX 3a7ad, MPUMEHEHHE OCHOBHBIX METOJIOB IIO3HAaHMs (HAOIIO/ICHNUS,
OMHCAaHMs, W3MEPEHUs, OKCICPUMEHTa) JJIA W3YyYeHUS Pa3IUYHBIX CTOPOH
OKPYXarOIIEH JIEUCTBUTEILHOCTH;
— WCIOJB30BaHWE OCHOBHBIX HHTEJUIEKTYaJIbHBIX OMEpalui: MOCTAHOBKH 3aJauH,
dbopMynMpoBaHusT TUINOTE3, aHalW3a M CUHTE3a, CpaBHEHWs, O00OIIeHUS,
CHUCTEMAaTH3aINK, BBIIBIICHUS NPHYUHHO-CIICICTBCHHBIX CBS3CH, TOWCKAa AHAJIOTOB,
(GbopMyIUPOBaHUS BBIBOJOB TSI U3YUCHUS PA3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB,
SBIIGHUN W TIPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH CTaJKHUBATHCS B
npodeccuoHanbHOM chepe;
— yMEHHUE TEeHEpPUpPOBaTh HJEU M OINPEACNSITh CPEICTBa, HEOOXOAUMBIE ISl HX
peanu3aiuu;
— yMEHHUE WUCIOJIb30BaTh pa3IMYHbIE HCTOYHUKUA IS TONy4YeHHUs (PU3HMUECKOU
nH(OpMAaIUH, OLICHUBATh €€ JIOCTOBEPHOCTH;
— yMEHHUE aHAJM3UPOBATh U MPEICTABISATh HH(DOPMAIUIO B PA3IUYHBIX BHJIAX;
— yMeHHUE MyOJIMYHO TPEICTABIATh PE3yIbTaThl COOCTBEHHOT'O MCCIICIOBAHUS, BECTU
IUCKYCCHUH, TOCTYITHO ¥ TAPMOHUYHO COYeTas coAep)aHue U (POpMbI IPECTaBISIEMOI
uHpopmanuu;
* MpeAMEeTHBIX:



— c(hOpMUPOBAHHOCTh MNPEJCTABICHUNA O POIM U MecTe (PU3MKUM B COBPEMEHHOMN
HAyYHOM KapTHHE MHpa; MOHUMaHHe (U3MUECKON CYIIHOCTH HAOIIOAAEMbIX BO
Bcenennoli siBnenuii, ponu ¢pu3uku B GOpMUPOBAHUM KPyro3opa M (pyHKIIHOHAJIBHOM
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS IPAKTUYECKUX 3a/1a4;

— BJAJICHHE OCHOBOINOJAraloIUMU (PU3NYECKUMHU MOHATUSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMU U TEOpHUSIMHU; YBEPEHHOE HCHOJIb30BaHUE (UZNUYECKON TEPMHUHOJOTUU U
CUMBOJIMKUY;

— BJIA/ICHWE OCHOBHBIMHM METOJaMH HAYYHOI'O [TO3HAHUS, UCIIOIb3yEMbIMU B (DU3HKE:
HaOJII0JICHUEM, OIIICAHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM;

— yMeHusi oOpaOaThiBaTh pe3yJbTaThl HM3MEPEHHM, OOHApYKUBATh 3aBUCUMOCTH
MeXAy (PU3NUECKUMH BETUYMHAMU, OOBSICHITH MOJNYyUYEHHBIC PE3YyJbTaThl U JENaTh
BBIBOJIBL;

— c(hOpMHUPOBAHHOCTh YMEHUS peliaTh PU3NUECKUE 3a1a4H;

— c(hOpMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh IOJYYCHHbIC 3HAHUS A OOBSCHEHUS
YCIOBUHM MpOTeKaHUsI GU3NUYECKUX SBJICHUN B MpHUpoje, MpodecCHoHambHOU chepe u
JUISl IPUHATHS IPAKTHYECKUX PEIICHUN B IIOBCEIHEBHOW KU3HY;

— c(hOpMUPOBAHHOCTh COOCTBEHHOW MMO3UIUU IO OTHOUIEHHIO K (DU3MUECKOH
uH(pOpMalny, NOTy4aeMON U3 pa3HbIX UICTOYHHUKOB.

B pe3ynbrare OCBOEHUS IUCHUIUIMHBI OOYYaIOLIUMMHCS JOJIKEH OBJIAJIETh
oO1uMu (001IeydeOHBIMI) KOMIIETEeH MMM

OK 1. [lonumarp CyHIIHOCTb W COLHMAJbHYIO 3HAYMMOCTb CBOEH Oymyuieil
npodeccuu, NposIBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 2. Oprann3oBbiBaTh COOCTBEHHYIO JESTEIBHOCTh, BBHIOMpATh THIIOBHIC
METO/ABl U CIOCOOBI BBITOJHEHHUS MPOQPECCHOHANBHBIX 3a7ad, OLEHUBATh HX
3 PEKTUBHOCTH U KAa4E€CTBO.

OK 3. [IpyanMath pemieHusl B CTAHAAPTHBIX W HECTAHIAPTHBIX CHUTYAIHSIX H
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBasiTh MOUCK U UCIIOJIb30BaHUE UH(OPMALIUU, HEOOXOIUMOM AJIs
7 ()EKTUBHOTO BBIMOTHEHUSI TPO(ECCHOHANBHBIX 3a7ad, MPOPECCUHOHAIBHOTO U
JMYHOCTHOI'O Pa3BUTHSI.

OK 5. Ucnonb3oBath HMH(POPMALIMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUH B
poeCCUOHATILHOM IESITEIIbHOCTH.

OK 6. PaGoTtath B KOJIJIEKTUBE M KOMaH€, dOPEKTUBHO 00IIATHCS ¢ KOJIJIEraMH,
PYKOBOZCTBOM, IOTPEOUTEISIMHU.

OK 7. bpatb Ha ce0s OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMAaH/bI
(MOYMHEHHBIX ), pE3YJIbTAT BHIMOJHEHUS 3a/IaHUM.

OK 8. CamocToaTensHO  OmpeaensaTh  3aJadd  Npo(decCHOHATBHOTO |
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThCA CAMOOOpa30BaHMEM, OCO3HAHHO IUIAHHPOBATH
MOBBIIICHHE KBATU(UKAIUY.

OK 9. OpueHntupoBaThCsi B  YyCJIOBHSIX  YacCTOM  CMEHBI  TEXHOJIOTUM
B MPO(ECCUOHAIBHON AESTENbHOCTH.



1.5. IIpoduabuas COCTABJIAIOIIAS (HAnpPaBJIEHHOCTD)
001eo0pa3oBaTeJIbHOM TUCUMIIIMHBI

[Ipu ocBoenun cnenuansHocTed CIIO  ecTecTBEeHHOHAY4YHOTO MPOdUIS
podeCCHOHATEHOTO 00pa3oBaHusl (pusnka u3ydaercss Ha 06aszoBom ypoBHe DPI'OC
cpenHero obimiero oOpa3zoBaHus, pu ocBoeHnu crienuanbHocTeit CIIO TexHrmueckoro
npodwist npodeccruoHaabHOTO 00pazoBanus (u3uka m3ydaercs Oojee yriayOJeHHO,
Kak mpodunpHas ydeOHas MUCIUIUIMHA, YYWTHIBAIOMIas CHEnu(pUKYy OCBAaWBAaEMBIX
CIIEHAIBHOCTEM.

B comepxanunm y4eOHOW JUCIUTIIIMHBI «@u3uka»y NOpu  MOATOTOBKE
oOydJaronmxcsi Mo CHEHUATBLHOCTSIM TEXHUYECKOTO MpopuiIsi MpodecCHOHATBHOTO
oOpa3zoBaHusi TPO(PUILHON COCTaBISIONICH SIBISETCA paziesl «DIEKTPOAUHAMUKAY,
TaK Kak OOJBIIMHCTBO CIEHUATBLHOCTEH, OTHOCAIIUXCS K 3TOMY MPOQUIIO, CBSI3aHbI C
ANEKTPOTEXHUKON U nekTpoHukou. [Ipu monydeHun cpemHero oomero oopazoBaHus
Ha ocHoBe [IIICC3 yuebnas auciuummHa «PuU3uKa» U3y4daeTcsl MO CHEIUATbHOCTU
09.02.01 «KomMrmproTepHbIe CUCTEMBbI U KOMIUIEKCHI» Ha MTPO(PUILHOM YPOBHE.

®duzrka  UMEeT  OYEeHb  OOJBIIOE M BCEBO3PACTAIOIIEE  YHCIIO
MEXKIUCIUIUIMHAPHBIX CBS3€H, MPUUEM Ha YPOBHE, KaK MOHATUHUHOIO arapara, Tak u
uHCcTpyMeHTapusa.  Cka3aHHOE€  MO3BOJISIET  paccMaTpuBaTh  (U3HMKY  Kak
METaJUCUUIUIMHY, KOTOPAsi MPEIOCTABISIET MEXIUCIUILUTMHAPHBINA A3BIK JJI1 ONUCAHUS
Hay4YHOM KapTHUHBI MUPA.

®dusznka SBISETCS CUCTEMOOOpa3yrouuM (HaKTOPOM JJisi €CTECTBEHHOHAYUYHbIX
y4eOHBIX MPEIMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE COJEpKaHUS
XUMUHU, Ouosioruu, reorpaguu, acTPOHOMHUU ¢  CIHEUUATBHBIX JIUCIMIUIMH
(TexHUUYECKasi MEXaHHKA, JIEKTPOTEXHHUKA, DJIEKTPOHUKA U JIp.). YUeOHast TUCIUILIMHA
«Duzuka» co3maeT yHUBEPCAIbHYIO 0a3y Il U3ydeHUs OOIIEnpOoPEeCCUOHANBHBIX U
CHEeIUaIbHBIX AUCIUIUIMH, 3aKiajbpiBas (yHIAMEHT JIs TMOCIEIYIOUIEro 00y4YeHus
CTYJEHTOB.

1.6. KoauyecTBO 4acoB, OTBeJIeHHOE Ha OCBOeHHE TNPOrpaMMbI
001eo0pa3oBaTeJIbHOM TUCHMILJIMHBI
Texuunueckuit mpoduiab npodeccuoHaaTbHOr0 00pa30BaHuUS:
MakcuMaibHas yueOHast Harpy3ka — 181 yvac;
oOs3aTenbHas ayIMTOpHas ydeOHas Harpy3ka — 121 ygac;
camocTosTeNbHas (BHeayauTopHas) padota — 60 yacos.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLTAHBI

2.1. O0bem 00meo0Opa3oBaTeIbHON Y4eOHOW IUCHMILIMHBI M BHAbI y4eOHOM
padoThI

Bup yueOHoi1 padoThI O0bem yacoB
TeXHUYECKHI Mpopuib

MakcuManbHasi yueOHasi HAarpy3ka (Bcero): 181
Oo0s3aTeIbHAS ayAUTOPHAA y4eOHAsl HArPy3Ka (Bcero) 121
B TOM YHCIIE:

nabopaTopHbIE pabOTHI 24
KOHTPOJIbHBIE paOOTHI 10
CamMocrosiTesibHAasA paboTa o0yuaroierocs (Bcero) 60
B TOM YHCIIE:

BHEAYUTOpHAS CAMOCTOSITENIbHAS paboTa (OTYETHAS) 25

IIpomexyTounas arrecrauus B popme 3K3amMeHa
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TeMbl HHAUBUAYAJBHBIX IIPOECKTOB 110 (l)I/I3I/IKe

1. BpenHoe v noje3Hoe TPEHUe.

2. 3aKOHBI COXpaHEHUSI B MEXaHUKE.

3. PeakTuBHOE IBMKEHUE B COBPEMEHHOM MUPE.

4. Kunkue kpuctamibl. [[puMeHeHne )KUIKUX KPUCTAIIIOB.

5. 3ByK. BnusiHue 3ByKka Ha KHBbIE OPraHU3MBI U YEJIOBEKA.

6. Auddysus B npupoae. Auddy3us B JToMarHux onbITaX.

7. Kunenue. 3aBUCUMOCTb BPEMEHH 3aKUIIAHUS BOJIBI OT €€ Ka4ecTBa.

8. ArperatHple COCTOSIHHSI BEIIECTBAa. B3amMHBIC MpeBpamieHust KUIKOCTEH W Ta30B.
®da30BbI€ EPEXO/BI.

9. BnaxxHOCTh BO3/1yXa U €€ BIMSIHHUE Ha 3/JOPOBBE YEJIOBEKA.

10. AtMocdepHoe naBiIeHHE — MOMOIIHUK YeJoBeKa. ATMOCHEpHOE [aBlieHHE B
KU3HH YEJIOBEKA.

11. Bakyym. Bakyym Ha cityx0e y yesnoBeka. JHeprusi PU3nyecKoro BaKyyma.

12. ComnpoTuBneHue Tena 4esloBeKa. 3aBUCHUMOCTh CONPOTHUBJICHUS Tejla 4elloBEKa OT
COCTOSIHHSI KO’KHOT'O ITOKPOBA.

13. CoBpemennsie cpeactBa cBsi3u. CoToBasi CBsI3b. BiusHue U3IydeHUs, UCXOISIIETO
OT COTOBOTO Tese(OHA, HA OpraHU3M YEJIOBEKA.

14. MonHust — ra3oBbIil pa3psii B IPUPOIHBIX YCIOBUSIX. MOTHUEOTBO/I.

15. OcHoBbl TeneBuaeHus. TeneBuieHre BUEpa, CETOIHS U 3aBTPa.

16. OnTuueckue sSIBJICHUS B IPUPOJIC.

17. KoHcTpykuus v BUABI Ja3epoB. JIa3epHble TEXHOJIOTUU U UX UCIIOIb30BaHHUE.

18. ludpakius B HalIEH )KU3HU.

19. ®oroanementrr. Dotoaddexr. [Ipumenenne sBienus porodrddexra.

20. Dkonornyeckre mpoodIeMbl U BOZMOKHBIC ITyTH UX PEIICHUS.
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2.2.1 TemaTn4yecknii JIaH U coiep:KaHue Y4eOHOH TucuUIIMHBI PU3nKa
(TexHun4yeckKnd npoduan npodeccHOHAJIHLHOI0 00Pa30BAHHUSA)

HanmenoBanue Coaeprxanue yueOHOIro MaTepuaJa, JJabopaTopHblie padoThl, IPAKTHYECKHE 3AHATHS, O6bemM | YpoBeHb
pa3/iei0B H TEM CaMOCTOSITe/IbHAs1 padoTa 00y4arumuxcs YacoB  |OCBOEHMS]
1 2 3 4

Beenenne | ®usnka — (yHIaMEeHTaNbHAs Hayka o npupozae. EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUS, €0 BO3MOXKHOCTH W TPAHUIIBI 2/2/0 1
MPUMEHUMOCTH. ODKCIEPUMEHT U TEeOpHsl B Mpollecce MO3HAHUS MNpupoasl. MonenupoBaHue (QU3NUYECKUX SBICHUN H
npoueccoB. Ponp 3KcriepuMeEHTa M TEOPUM B Ipoliecce IMO3HaHUs mpupoabl. Pusnmyeckas BenuuuHa. [lorpemnocTtu
u3MepeHuil gusnueckux BenuyuH. DPuznyeckue 3aKOHBL. ['paHUIIBI MPUMEHUMOCTH (QU3MYecKuX 3akoHOB. [loHsTHE O
¢du3nveckoil kapTruHe Mupa. 3HaueHue GU3NKK npu ocBoeHnu crnenuansHocteit CII10.

Paznen 1. | MEXAHUKA 36/24/12

Tema 1.1. Kunemartuka 6
Mexannueckoe nemwxkenue. [lepememienue. [1yts. Ckopocts. PaBHOMEpHOE IPSIMOTHHEHHOE IBHKEHUE. 2 1,2
Yckopenue. PapHoriepeMeHHOE PSIMOJIMHENHOE ABUKECHUE. 2 1,2
CBoboaHoe najgenue. JIBimkeHue Tena, OpomeHHOro noj yrioM K Topu3oHTy. PaBHOMepHOE TBHMKEHHE 110 OKPYKHOCTH. 2 1,2

Tema 1.2. | 3akonbl Mmexanuku HeroToHa 8
[Tepsrriit 3akon Hetorona. Cuna. Macca. Umnysnsc. Bropoit 3akon Hetorona. OCHOBHO# 3aKOH KJIACCUYECKOW TUHAMUKH. 2 1,2
Tperuit 3axkon HetoToHa. 3akoH BcemupHoro TsaroteHus. ['paBurannonnoe none. Cumna tsxectu. Bec. CriocoObl u3MepeHust 2 1,2
Macchl Tesl. CUIbl B MEXaHHUKE.
Jlabopamopnwie padbomoi: 2
Ne 1. MccnenoBanue ABMKEHHS TeEa MO/ IEMCTBUEM MOCTOSIHHOM CHUJIBI. 2
No 2. VccnenoBanne 0cOOEHHOCTEN CHITBI TPEHHUSI (CKOJIbKEHUS). 2

Tema 1.3. | 3aKkoHBbI cOXpaHEeHHs B MeXaHHUKeE 10
3aKOH COXpaHEHHs UMITyJbca. PeakTHBHOE IBHKEHUE. 2 1,2
Pabora cunel. PaboTa moTeHIIMaIbHBIX CHJI. MOIIHOCTD. 2 1,2
Ouneprusa. Kunernueckas sHeprus. [loTeHuuanbHas sHeprus. 3aKOH COXpaHEHHs MeXaHudeckod sHepruu. [IpumeneHue 2 1,2
3aKOHOB COXPAHEHUS.
Jlabopamopuwie pabomoi: 2 2
Ne 3. CoxpaHeHre MEXaHUUECKON SHEPTUH ITPU IBUKEHHUH Te€Ja M0 JEHCTBUEM CUJI TSDKECTH M YIPYTOCTH.
Koumponvnaa padooma Ne I nio pazneny «MexaHuKay 2 3

Buowt oeamenvnocmu na yuyeonvlx 3anamusnx:

HpeHCTaBHeHI/Ie MCXAaHHUYCCKOTO ABWIXKCHHUA TCJIa YPaBHCHUAMU 3aBHCHMOCTH KOOpPAHWHAT H HpoeKHHeﬁ CKOpPOCTH OT
BpemeHH. [IpencraBieHre MEXaHMUECKOTO IBMKEHUS Teja rpadukamMu 3aBUCHMOCTH KOOPJIWHAT W MPOEKIHENH CKOPOCTH OT
BpemeHH. OnpeeneHue KOOPAWHAT MPOUICHHOTO ITyTH, CKOPOCTH M YCKOPEHHUS Teja 10 rpadukaM 3aBUCUMOCTH KOOPJIWHAT
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U TPOEKUUN CKOPOCTH OT BpeMeHH. OmpeneneHue KOOpAUHAT MPOWIEHHOTO IIyTH, CKOPOCTH W YCKOPEHMs Tena IIo
YpaBHEHMSIM 3aBUCUMOCTH KOOPAMHAT U MPOEKIMHA CKOPOCTH OT BpeMeHH. [IpencTaBnenre nHGopManuy o BUgax JABUKEHUS
B Bujae Tabmuubl. I[lpoBeneHue CpaBHUTENBHOTO aHAIM3a PAaBHOMEPHOTO M PABHONEPEMEHHOTO IBIKEHUI. YKazaHuUe
UCIOJIb30BAHUS IIOCTYNATEIBHOTO W BpAIATEJbHOIO JBM)KEHMM B TexHuke. llpeacraBnenue wuHpopmanuu o BHUAAX
JBIDKEHUS B BHJE TaOiuIbl. [IpuMeHenne 3aKkoHa COXpaHEHHsI UMIYJIbca Uil BRIYMCICHUS U3MEHEHHUI CKOPOCTEH Tel MpH
ux B3aumozencTBusax. OnpeaeneHyue MOTEeHIUAIbHON SHEPIUN YIIPYTro Je(OPMHUPOBAHHOIO TN 110 U3BECTHOH nedopMmauu
1 KECTKOCTH Tena. [IpuMeHeHne 3akoHa COXpaHEHUsI MEXaHUYECKOM DHEPrUu IIPU pacyeTax pe3yJbTaTOB B3aWUMOJECHCTBUN
TeJ IPaBUTALIMOHHBIMU CUJIAMU U CUJIaMH ypyrocTd. OObsICHEHUE IEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB, MOATBEP)KIAOIINX
3aKOH UHEPLVH.

N3mepenne maccel Tena; M3mepeHue cuilbl B3aMMOJCHCTBHS Tell; BblunCiIeHUE 3HAYEHUs CUJI 110 M3BECTHBIM 3HAYCHUSIM
MacC B3aMMOJECHCTBYIOIIMUX Te€JI M UX YCKOPEHHWH; BbluMcieHHEe 3HA4Y€HHS YCKOPEHUH TeJl IO W3BECTHBIM 3HAYCHUAM
necTByromux cuil U macc Ten; CpaBHEHUE CHJIbI JEHCTBUSL U IpoTUBOAeWcTBUSA; [IpuMeHeHue 3akoHa BCEMHUPHOTO
TATOTEHMs NPH pacyeTax CWI M YCKOPEHMH B3auMoaeHcTByroumx Ten; CpaBHEHHE YCKOpEHHUs CBOOOJHOIO MAaJECHUs Ha
mranerax CoJHEUYHON CUCTEMEL,

Belsienienue B TeKcTe yueOHMKa OCHOBHBIX KaTeropuil HaydHoi nHpopManuu

Camocmoamenvnas paboma no pazoeny 12
Camocmosmenvnas paboma: 6 2,3
BrinosiHeHue 1omMalHux 3alaHui 1o pasgeiny «MexaHuka»
Buneayoumopnas camocmoamenvnan paboma (omuemnasn):
Ne 1. Pemienne 3agau o reMe «/luHamuka MmaTepruanbHON TOUKH» 3
Ne 2. Penienue 3aau 1o reMe «3aKOHbI COXPaHEHHs] B MEXAHUKE) 3
Pazpea 2. | MOJIEKYJIAPHASA ®U3UKA. TEPMOJMHAMUKA 22/14/8
Tema 2.1. | OcHOBBI MOJIEKY/ISIPHO-KHHeTHYeCcKOl Teopuu. UaeanbHblii ra3 2
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETHUECKON Teopuu. Pa3mepel M Macca MOJEKyJl M aTOMOB. bpoyHOBCkoe 2 1,2
neuwkenue. Juddysus. Cunbl U 3HEPrUsk MEXMOJEKYJIIpHOro B3aumoaeicTBus. CTpoeHHe ra3zoo0pa3HbIX, XKUIKUX U
TBepAbIX Tesl. CKOpPOCTH IBMXKEHMsI MOJIEKYN M UX n3MmepeHue. MneanbHblil ra3. [laBnenune raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKON Teopuu ra3oB. Temmeparypa u ee wusMmepeHue. ['a3oBble 3akoHbl. AOCONIOTHBIA HYJb
TeMIeparypsl. TepMoaMHaMHUUECKas IKajla TEMIIEpaTypbl. YpaBHEHUE COCTOSHHS HACANBHOrO rasa. MousspHas raszosas
MTOCTOSIHHASL.
Tema 2.2. | OcHOBBI TEPMOAMHAMHUKH 2
OcCHOBHbIE TIOHATUS W OMNpeneleHus. BHYTpeHHsAS SHEprust cUcTeMbl. BHYTpeHHssI SHeprus ujaeanbHoro rasza. Pabora u 2 1,2

TeIUIoTa Kak (popMbl epeaaun 3Hepruu. TennoeMKocTh. Y aenbHas TeIJI0eMKOCTh. Y paBHEHHE TerioBoro 6anaHca. [lepsoe
Hayajio TepMOAMHAMUKU. AnumabaTHblii mpouecc. [Ipunnun neiictBus temnoBoit mammubl. KIIJ[ TermsmoBoro nsurarens.
BTOpOG Hadajlo TCPMOANHAMHKHU. TepMO,Z[I/IHaMI/I‘—IeCKaSI IIKaja TeMIICparyp. XOJ'IOI[I/IJ'II)HBIG MamuHEL. TerioBsIe JABUTI'aTCIIN.
OxpaHa npupoJsl.
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Tema 2.3.

CBoiicTBa mapos

Hcnapenune n koHneHcanus. HacwlmeHHbIN map u ero cBocTBa. AOCOIOTHAS M OTHOCHUTENbHAS BIAXHOCTh BO3yXxa. Touka
pocsl. Kunenue. 3aBUCUMOCTD TeMIIepaTypbl KUIIEHUS OT JaBieHus. [leperpeTsiil map u ero UCIoOJIb30BaHNE B TEXHUKE.

1,2

Jlabopamopnusie pabomot:
Ne 4. I3MepeHue BIaXXKHOCTH BO3AyXa

Tema 2.4.

CBolicTBa JKHIKOCTEH

XapakTepucTuKa >KUJIKOIO COCTOSIHUS BellecTBa. IIOBEpXHOCTHBIM CIIOM >KMIKOCTH. DHEprusi MOBEPXHOCTHOIO CIIOS.
SIBNeHMs Ha IPAaHULIE JKUIKOCTH C TBEPABIM TeaoM. KannsuisspHele sBIeHUs.

N

1,2

Jlabopamopusie pabomoi:
No 5. I3mepenure noBepXHOCTHOTO HATSXKEHUS AKUJKOCTH.

Tema 2.5.

CBoiicTBa TBEepAbIX TeJl

XapakTepucTUKa TBEPAOr0 COCTOSIHUS BEIIECTBA. YIPYrHe CBOWCTBA TBEpAbIX Tell. 3akoH I'yka. MexaHuueckue cBONCTBA
TBEpAbIX Tel. TernoBoe paclIMpeHue TBEPABIX Tell U )KUAKOCTeN. [1naBiieHne u kpucrammsanus.

1,2

Konmponvnaa paboma Ne 2 no pazneny «MounekynsipHas ¢usnka. TepmoaguHamukay»

Buowl oeamenvnocmu na yuyeoHvlx 3aHAmMUAX:

Pemenune 3agau ¢ NpUMEHEHHMEM OCHOBHOIO YpaBHEHHUS MOJIEKYJISIPHO-KMHETHYECKOW Teopun ra3oB. OnpeneneHue
MapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHUU M MPOUCXOIAIIMX TporeccoB mo rpadukam 3aBucumoctu p(T), V(T),
p(V). IlpencraBnenue B Buae rpaduKoB M30XOPHOTO, H300apHOTO M M30TEPMHUYECKOTO IMPOIECCOB. BhIumcieHue cpenHei
KMHETUYECKON SHEpPruM TEIUIOBOIO JBMKEHUS MOJEKYJ]1 IO H3BECTHOM TeMIlepaType BEIIeCTBA. YKa3aHHUE TIpPaHULl
MPUMEHUMOCTH MOJENM «uaeanbHblid ra3» u 3akoHoB MKT. M3Mmepenune konrdecTBa TEMIOTHI B IPOLIECCaX TEILIONEpEaauH.
Pacuer u3MeHeHUs BHYTpEHHEH sHepruu Tei, paboThl U MEPEAAHHOTO0 KOJIMYECTBA TEMJIOTHI C HMCIIOJIB30BAaHHEM IEPBOTO
3aKOHa TepMoAMHaMHMKHU. PacueT paboThl, coBepuieHHOW razom, no rpaguky 3aBucumoctu p(V). Beruncnenne KIIJ[ mpu
COBEPILIEHUH ra30M paboThl B IpoIieccaX U3MEHEHUsI COCTOSTHUS 10 3aMKHYTOMY IMKIy. OOBsICHEHHE MPUHIUIIOB JIeHCTBUS
TEIUIOBBIX MalIuH. /leMoHcTpauust poiu (U3MKU B CO3JaHUM U COBEPLICHCTBOBAHWU TEIUIOBBIX ABUrareineil. M3moskeHue
CYTH HKOJIOTUYECKUX MpoOieM, OOYCIIOBIEHHBIX paOOTONM TEMJIOBBIX JBUTATENIed U MNpPEeNIokKEeHHe MyTH UX PpEIICHUus.
VYka3zaHue rpaHull IPUMEHUMOCTH 3aKOHOB TepMOJUHAMUKU. V3MepeHne BiIa)kHOCTH Bo3ayXxa. PacueT konnyecTBa TEMIOTHI,
HEOO0XOAMMOTro Ul OCYILECTBJIEHUS Ipoliecca Iepexojia BeIlecTBa M3 OJHOTO arperaTHOro COCTOSIHMSL B JIpyroe.
[IpuBeneHre NpuMepoOB KaUJUISIPHBIX SIBJIIEHUH B OBITY, IPUPOJE, TEXHUKE. VccnenoBanne MeXxaHMUeCKUX CBOMCTB TBEPBIX
ten. [IpuMenenne GpU3NUECKuX MOHATHIA U 3aKOHOB B yUeOHOM MaTepHalie mpoecCHOHaIbHOro XapakTepa. Mcnonb3oBanue
WuTepHera as norcka MHGOpMalMK 0 pa3paboTKax ¥ MPUMEHEHHSIX COBPEMEHHBIX TBEP/IbIX U aMOP(HBIX MaTepHaOB.

Camocmoamenvnas paboma no pazoeny

Brimonaenune noMantaux 3aganuit o pasneny «MonekynsapHas pusuka. TepmoamHaMuKay

2,3

Bueayoumopnaa camocmoamensnasn paboma (omuemnasn):
Ne 3. Pemenne 3agad mo teme «OCHOBBI MOJICKYJISIPHO-KMHETHUECKOU TEOPHH,
Ne 4. TlonroroBka pedepara Ha Temy «TernoBsie ABUTATENHN U OXpaHa OKPYKAIOIIEH Cpeab»

2,3
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Pa3znen 3. | DJIEKTPOJIMHAMHUKA 45/30/15

Tema 3.1. | DiekTpuyeckoe moJie 4
DneKkTpuyeckue 3apsabl. 3aKOH coxpaHeHus 3apsiaa. 3akoH Kynona. Dnexrpuyeckoe nose. HanpsskeHHOCTh 31EKTPUYECKOTO 2 1,2
nosia. [Ipunnun cynepnosunuu nofneidl. Pabora cun anektpocrarnyeckoro mnois. [lorenmuan. Pa3sHOCTh MOTEHIMANOB.
DKBUNIOTEHIIMATBHBIE TOBEPXHOCTH. CBSI3b MEX/Ty HAPSHKEHHOCTHIO U PA3HOCTHIO MOTCHIIMAJIOB 3JICKTPHYECKOTO TOJIS.
JusnexkTpuku B anekTpudeckoM node. [lonspusanus nuanektpukoB. [IpoBoaHuKH B 3ekTpuueckoM nosie. KongeHcaropsl. 2 1,2
CoeMHEHNE KOHICHCATOPOB B OaTapero. DHEPrusl 3apsbKeHHOTO KOHIEHCATOPa. DHEPTHsl JIEKTPUYECKOTO TOJIS.

Tema 3.2. | 3aKoHBI IOCTOSTHHOI'O TOKA 12
YcnoBus, HE0OXOUMBIC I BOSHUKHOBEHUS U TIOJJICPIKAHUS AJIEKTPUIECKOro Toka. Cuiia TOKa U TUNIOTHOCTh TOKA. 3aKOH 2 1,2
Owma 1t yuactka nerm 6e3 DJ1C.
3aBUCHUMOCTh AJICKTPUYECKOTO COMPOTUBICHHUS OT MaTepuasa, JIMHBl W IUIOMIAJN TMOTEPEYHOrO CEYCHUS IMPOBOTHUKA. 2 1,2
3aBHCUMOCTH AJIEKTPUYECKOTO COMPOTUBICHUS MPOBOJAHUKOB OT TEMIIEPATYpPhl. DJICKTPOABMKYIIAS CUJIa UCTOYHHUKA TOKA.
3axon OMa J1st IOJTHOM 1IeTH.
Coenunenne npoBoAHMKOB. COEIUHEHHE MCTOYHUKOB 3JIEKTPUUECKON 3Hepruu B Oarapero. 3akoH JDxoynss — JleHua. 2 1,2
PaboTta u MOIITHOCTH AJIeKTpUYECcKOro Toka. TernaoBoe 1elcTBUE TOKA.
Jlabopamopusie pabomoi: 2
Ne 6. IlpoBepka 3akoHa Oma /i y4acTKa LeMu, MOCIeI0BaTeIbHOTO U MapayljIeIbHOTO COSAMHEHHSI POBOTHUKOB. 2
No 7. TlpoBepka 3akoHa Oma /Jis TOJTHOM LIETIH. 2
Ne 8. Onpepnenennie J1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA HAIIPSIKEHUSL. 2

Tema 3.3. | DuleKTpruecKHii TOK B OJYIPOBOJIHHKAX 2
DNEeKTpUUECKUd TOK B Pa3NUYHBIX cpefax. DINEKTPUYECKH TOK B MeTaulax. ODJeKTpPOHHBIM ra3. Paborta BbIxona. 2 1
DNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DIeKTponm3. 3akoHbl Dapajes. [IpuMeHeHue 3J1eKTpon3a B TEXHUKE. DIICKTPUICCKHMA
TOK B ra3ax u Bakyyme. MoHuzanus raza. Buasl razoBeix paspsgoB. [lonstue o mmasme. CBoicTBa W MpUMEHEHHE
ANEKTPOHHBIX IMYYKOB. DJIEKTPUICCKHUI TOK B TIOIYITPOBOTHUKAX.
Cob6cTBeHHAs MPOBOAMMOCTE MOTYMPOBOAHUKOB. [101ynpoBOAHUKOBBIE TPUOOPHI.

Tema 3.4. | MaruurHoe moJje 6
BexTop MHAYKIIMKM MarHUTHOTO ToJisl. J{eficTBME MarHUTHOTO MO Ha MPSIMOJIMHEHHBIM MPOBOJHUK C TOKOM. 3aKOH Amrepa. 2 1,2
B3anmopeiicTBre TOKOB.
MaruutHblii otok. PaboTa mo mepeMenieHno MpOBOAHMKA ¢ TOKOM B MarHUTHOM Tone. [leficTBie MarHUTHOTO MOJIA Ha 2 1,2
NBIOKymiics 3apsia. Cuna JlopeHia.
OrnpezenieHne yAeIbHOTO 3apsiia. Y CKOPUTENH 3apsHKCHHBIX YaCTHII. 2 1,2

Tema 3.5. JIEKTPOMATHUTHAA UHAYKIMS 6
DJeKTpOMarHuTHAs HHAYKIHS. BuxpeBoe anekrpudeckoe nojie. CaMOMHIYKITHS. DHEPTHsl MATHUTHOTO TTOJIS 2 1,2
Jlabopamopuwie padbomoi: 2 2

Ne 9. MccnenoBanue sSIBIICHHS 2JIEKTPOMAarHUTHOW MHTYKIIAH.
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Konmponvnuvie pabomot:
Ne 3 3a 1 cemecTp;

Buowt oeamenvnocmu na yueoHvIX 3aHAMUAX:

Boruncnenue cuil B3auMoIeHCTBUS TOUEUHBIX AJIEKTPUUYECKHUX 3apsA10B. BeIuncieHne Halps»KeHHOCTH 3JIEKTPUUYECKOTO TOJIS
OJIHOTO M HECKOJBKHUX TOUEYHBIX 3JIEKTPUUYECKUX 3aps/ioB. BrluucieHue moTeHIMana 3JEKTPUUECKOro MOJis OJHOTO M
HECKOJIbKUX TOUEYHBIX IJEKTPUUYECKUX 3apsAI0B. BoluncieHne sHepruu 3JIeKTPUYECKOro OISl 3apsSKEHHOT0 KOHAEHCATopa.
[IpoBeneHne CpaBHUTENBHOIO aHaJIM3a IPABUTALIMOHHOIO U 3JeKTpocTraTuueckoro noueil. Msmepenne 3/1C u BHyTpeHHETO
COINPOTHUBIICHUSI UCTOYHMKA TOKA. BbIMOMHEHUE pacuyeToB CHUJIbl TOKA W HANPSOKEHUN Ha y4yacTKaxX AJIEKTPUYECKHX IIETICH.
[IpoBenenue cpaBHUTENHHOIO aHAIM3a MOJYMPOBOAHUKOBBIX JTUOJOB U TpuoaoB. Mcnonb3oBanue MHTepHeTa 1)1 MOMCKA
nH(pOpMAaLIUK O MEPCHEeKTUBAX Pa3BUTHS MOJYNPOBOJIHUKOBON TEXHUKU. Brluucienue cui, JeHCTBYIONUX HA MPOBOJAHUK C
TOKOM B MAarHUTHOM MoJjie. Beruucienue cui, NEeHCTBYIOIMUX HA JIEKTPUUYECKHUM 3apsfl, JBIKYIIMICS B MarHUTHOM IIOJIE.
OObscHeHre MPUHIIMIA JEHCTBUS Macc-crieKTporpada, yckopureneil 3apsukeHHbIX yacTull. OObsICHEHHE POJIM MarHUTHOTO
nmoJist 3eMJId B KU3HHM PACTEHUM, KMBOTHBIX, uenoBeka. [IpuBenenrne mpuMepoB MPaKTUYECKOTO MPUMEHEHHUS H3yYEHHBIX
SBJIICHUH, 3aKOHOB, MPUOOPOB, YCTpoHcTB. [IpoBeneHue CpaBHUTENBHOTO aHajlIW3a CBOMCTB 3JEKTPOCTATHUECKOTO,
MarHMTHOTO W BHXPEBOTO JJICKTpHUECKUX ToJiel. OObsCHEHNE HA MPUMEPE MArHUTHBIX SIBIICHUH, TIOYeMy (PH3UKY MOXKHO
paccMaTrpuBaTh Kak METaIUCIUILIMHY. VccnenoBanue sIBICHUN JIEKTPOMArHuTHOM MHIAYKIIMHA, CAMOUHIYKIIUHU. Brruncnenue
SHEpPrUM MarHuTHOro mnosisi. OObsICHEeHWE NPUHLMIA ACUCTBUSA dSJeKTpoaBuratens. OObsSCHEHHWE TNPUHIUNA JACHCTBUS
reHepaTopa dJIEKTPHUUECKOr0 TOKa U AJIEKTPOU3MEPHUTENbHBIX NPHUOOPOB.

Camocmoamenvnas paboma no pazoeny

15

BrinonHenue foManiHux 3agaHuil o pasueny «JIeKTPOIUHAMUKAY)

9

2,3

Buneayoumopnaa camocmoamenvnan paboma (omuemnasn):
Ne 5. Pemrenne 3anad o reme «I10CTOSTHHBIN 3JIEKTPUYECKUI TOK»
Ne 6. Pemenue 3a1a4 no reme «MarHuTHoe nosie. DJIeKTPOMarHeTH3M»

3
3

2,3

Paznen 4.

KOJIEBAHUSA 1 BOJIHBI

25/16/9

Tema 4.1.

MexanuuyecKkue KoJ1e0aHus

4

KonebarenbHoe npmxkenue. ['apmonndeckue konebanus. CBOOOHBIE MeXaHUYeCKUe KoneOanus. JInHeiHble MeXaHuYeCcKHe
KoJiebaTenbHble cucTeMbl. [IpeBpallienrne YHepruu npu KosiedaTeTbHOM ABMKEHUU. CBOOOIHBIE 3aTyXarOIUE MEXaHUUECKHE
KoseOaHus. BeIHYX/IeHHbIE MeXaHNYeCKHe KoJeOaHusl.

2

1,2

Jlabopamopuwie pabomot:
Ne 10. UccnenoBanue 3aBUCHMOCTH TIepHOJa KoJIeOaHWi HUTSHOTO (MTPYKMHHOT0) MasiTHUKA OT JJIMHBI HUTH M MacChl Tpy3a.

Tema 4.2.

Ynpyrue BOJIHbI

[TonepeuHsle ¥ MPOIOJIBHBIC BOJHBI. XapaKTEPUCTUKH BOJIHBI. Y paBHEHUE TUIOCKON Oerymiel BonHbl. HTepdepeHius BoH.
[Tonsitue o nudpakuyy BosH. 3BYKOBbIE BOJIHBI. YIIBTPa3BYK U €ro MPUMEHEHHUE.

Tema 4.3.

JICKTPOMArHUTHBIC KOJIeOaHus
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CBOOOJHBIE OSIEKTPOMArHWTHhIE KoyeOaHus. llpeBpamieHue SHeprud B KOJIEOATENTLHOM KOHTYpE. 3aTyXarollue
ANIEKTPOMAarHuTHbIE KosieOanus. ['eneparop He3aTyXaromKX 3JEKTPOMAarHUTHBIX KoJie0aHHi. BeIHYX/I€eHHbIE 3JIEKTPUUECKHE
kosebanus. [lepemennslii Tok. ['eHepaTop nepeMeHHOro ToKa.

EMKOCTHOE M MHAYKTUBHOE COIIPOTUBIICHHS MEPEMEHHOIO TOKa. 3akOoH OMa A JIEKTPUYECKOM LIENH MEPEMEHHOIO TOKa.
Pabota m MoOIHOCTH HepeMeHHOro Toka. l'eHepatopsl Toka. Tpancdopmaropsl. Toku Bbicokoil uactoThl. llomydenue,
nepesiadya U paclpeneseHue dJIeKTPOIHEPTUH.

1,2

Tema 4.4.

3HeKTp0MaFHHTHLIe BOJIHBI

DNEeKTPOMarHUTHOE TI0JIe KakK OCOOBIM BHJ MAaTE€pUU. OJIEKTPOMAarHuTHbIE BOJHBL BuoOparop I'epma. OTKpbITHII
KoJ1e0aTeNbHbIA KOHTYD.

N3o0perenue paguo A. C. [TonoeiM. [TonsaTHe 0 pagnocsssu. [IpuMeHeHnE 2JIeKTPOMarHUTHBIX BOJIH.

Konmponsnas paboma Ne 4 1o pazneny «KonaeOaHus 1 BOJHBI

2,3

Buowt oeamenvnocmu na yuyeoHvlx 3aHAMUAX:

HccnenoBanne 3aBUCUMOCTH TE€pHOAA KOJNEOAHWUH MaTeMaTHYeCKOTO MasTHHKA OT €ro JUIMHBI, MacChl M aMIUIHTYIIBI
KosebaHuil. MccienoBanue 3aBUCUMOCTH IepHoja KojeOaHUM Ipy3a Ha MpPY)KHHE OT €ro Macchl M JKECTKOCTU INPYXKHUHBI.
Brruncnenue nepuona kosnebaHuil MaTeMaTHYECKOTO0 MasgTHHKA 110 U3BECTHOMY 3HAUEHMIO €r0 JJIMHbL. Beluncienue nepuoaa
Kosie0aHUH Trpy3a Ha IpPY)KHHE O HM3BECTHBIM 3HAYEHHUSAM €ro Macchl U JKECTKOCTH HpPYKUHBbL. BpIpaOoTka HaBBIKOB
BOCIIPUHMMATh, aHAIM3UPOBATh, IepepadaThiBaTh W NPEABSBIATH WHPOPMALKIO B COOTBETCTBHH C IIOCTABICHHBIMH
3agauamu. IlpuBesenue nmpuMepoB aBTOKOJEOATENbHBIX MEXaHHMUeCKuX cucteM. lIpoBeneHue kinaccupukanuu KojaeOaHuil.
Habnronenne m oObsicHeHWE sIBICHHMN HHTEp(epeHInH W TUdpakuuud MeXaHU4ecKux BoiH. llpeacraBnenue oOmacreit
NPUMEHEHMs YIbTPa3ByKa M MEPCHEKTUBBI €ro HCIOJIb30BAHUS B PA3IMUYHBIX 00JACTAX HAyKH, TEXHUKH, B MEAULIUHE.
W3noxxeHne cyTH SKOJOTMYECKHX MpoOJieM, CBA3aHHBIX C BO3JEHCTBHEM 3BYKOBBIX BOJH Ha OpPraHU3M 4YellOBEKa.
[IpoBeneHue aHajnoruu Mexnay (QU3MUYECKUMHU BEIMYMHAMH, XapaKTEPU3YIOIMIMMU MEXaHHYECKYI0 M 3JIEKTPOMArHUTHYIO
KojeOaTenbHble CUCTEMBbl. Pacdyer 3HaueHMH CHJIBI TOKa W HalpsDKEHHS Ha D3JEMEHTaxX LEeNu IEepeMEHHOIo TOKa.
HccnenoBanue mnpuHIuna JAeictBus TpaHcopmaTopa. Mcmonb3oBanue HMHTepHeTa Ui noucka HHGOpPMaUMM o
COBPEMEHHBIX CIOCO00axX Mepeaun MEKTPOodHepruu. Pa3BuTHe IEHHOCTHOTO OTHOIIEHMSI K M3yYaeMbIM Ha YpoKax (PU3HKH
00BEKTaM U OCBAaMBaE€MbIM BUIAM JeATeIbHOCTH. OObSICHEHHE MNPUHLUUIHUAIBHOTO pa3iuyMs TNPUPOJBl YIPYTUX U
AJIEKTPOMAarHUTHBIX BOJH. W3510)k€HHE CYyTH 3KOJOTMYECKUX NMPOOJIEM, CBSI3aHHBIX C AJIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU U
BoJIHaMH. OOBSCHEHHE POJIU HJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX MCCIe/l0BaHUAX BeeneHHoil.

Camocmoamenvnasa paboma no pazoesny

Brimonaenue qoManaux 3aganuii o paszaeny «Komebanus v BOJTHBD)

~

2,3

Bueayoumopnaa camocmoamensnasn paboma (omuemnasn):
Ne 7. CocraBrienue TabauIpl «JIEKTPOMarHUTHBIE U3ITyYEHHs], X CBOMCTBA M 001aCTh MPUMEHEHUSD»

Pasnea 5.

OIITHUKA

13/8/5

Tema 5.1.

IIpupona cBera

2

CKOpOCTL PaCIIpOCTPAHCHUS CBCTA. 3aKOHBI OTPAXKCHUSA W TNPCIOMJICHUA CBCTA. ITonHoE OTPAXKCHHUC. JImuzel. ['ma3 kak

2
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ontuyeckas cucrema. OnTudeckue mpuoopsl.

Tema 5.2. | BosiHOBbBIE CBOliCTBa CBeTa 6
Wutepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jiyueil. HTepdepenus B TOHKUX IIeHKax. [100ckl paBHOW TOJIIUHEI. 2 1
Konpna Heiorona. Mcnonb3oBanue uHTepdepeHund B Hayke M TexHuke. Judpakuus cpera. [udpakius Ha mienud B
napaienbHbIX Jydax. Audpakmmonnas pemerka. [lonstie o ronorpaduu. [onspuzanus nonepednsix BoiH. [lonspuzamnms
ceera. JIBoitHoe nydenpenomiienue. [lomsipounsl. Jucniepcusi cBera. Bunbl criektpoB. CnekTpbl ucnyckanus. CoexkTpbl
noryomeHus. YiprpaduoneroBoe u HHPpakpacHoe n3nydeHus. PentrenoBckue ayun. X npupoja u CBOHCTBA.
Jlabopamopuwvie padbomoi: 2
Ne 11. UccnenoBanue siBiIcHU HHTEPPEPEHIIUN U TUDPAKIIUU CBETA. 2
No 12. M3mepenue JyiHbl CBETOBOW BOJIHBI. 2
Buowt oeamenvnocmu na yuyeoHvlx 3aHAMUAX:
[IpumeHeHne Ha MPAaKTHKE 3aKOHOB OTPaXCHHS U MPEJIIOMIICHUS CBETa MPHU pelieHuu 3aaad. OmnpeaeneHrue CreKTpaibHbIX
IpaHUll YyBCTBUTEIBHOCTU YEJIOBEYECKOTrO IJ1a3a. Y MEHHE CTPOUTH M300paKEHUsS MPEIMETOB, JlaBaeMble JinH3aMu. Pacuer
paccTosiHus OT JUH3bI A0 U300pakeHus npeamera. Pacyer ontuyeckoil cuiibl JTUH3BL M3mepeHne QpOKyCcHOro paccTosHUS
nuH3BL. M3MepeHue AIMHBI CBETOBOM BOJHBI IO pe3yibTaTaM HaOMIOACHUs sABJIeHUS uHTepepeHnu. Habmonenue sBiaeHus
nudpakiuu ceera. HabmoneHue siBieHus noispu3auu U qucnepeuu ceeta. [IpuBeaenne npruMepoB MOsSBIECHUS B IPUPOJIE U
WCTIOJB30BaHUSI B TEXHUKE SIBICHUA HWHTEepPEepeHIHH, TUPpPaKIWU, MOJSAPU3ALMU W IUCHEepCHH cBeTa. llepeuuciieHue
METOJIOB MO3HAHMSI, KOTOPBIE MCIOJIB30BaHbI MPU U3YYEHUH YKAa3aHHBIX SIBICHUU.
Camocmoamenvnasa paboma no pazoeny o)
Brinonnenue nomamnux 3aganuii no pazaeny «OnTuka» 5 2,3
Pa3nesa 6. | OcHOBBI CHIENHATBHON TEOPHH OTHOCUHTEJIbHOCTH 7/6/1
Tema 6.1. | IlocTyaarsl JHIITElHA. 6
M HBapnaHTHOCTh MOJYJIsl CKOPOCTH CBETA B BAKYyME. 2 2
IIpocTpaHCcTBO M BpeMs ClIEUAIbHON TEOPUH OTHOCUTENIBHOCTH. CBSI3b MAacChl M HEPTMH YaCTUIIBI. DHEPIHsl MOKOSI. 2 2
KonTposibnas padora Ne 5 2 2
Camocmoamenvnan paboma no pazoeiny 1
BeinosiHenue nomamHux 3agasui no pasgeny «lloctynarel OHIITEHHAY 1
Paznea 7. | DJEMEHTBI KBAHTOBOM ®U3UKHU 18/12/6
Tema 7.1. | KBanToBasi onTuka no pasaejy «OcHOBBI clieliHAIbHONH TEOPUH OTHOCHTEJIbHOCTH» 4
TennoBoe n3nyyenue. Pacripenenenue sHepruu B ciekTpe abcomoTHo uépHoro tena. KpanroBas runotesa [Inanka. @oToHBI 2 1
Buemnwnii porosnexrpudeckuit 3¢ dext. Buyrpennnit pororddexr. Tumst porornementos. [aBienue crera. [lonstue o 2
KOPIYCKYJISIPHO-BOJTHOBOW IIPUPOJIE CBETA.
Tema 7.2. | ®@usuka aroma 2
Pa3BuTHe B3MIAI0B Ha CTPOEHHME BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Boaopoza. fxepHas Monenb aToMma. 2 1

OTBITHI
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3. Pesepdopma. Mogens aroma Bomopona mo H.bopy. I'mmoresa ne bpoiina. CooTHomIeHHE HEONMpeneIEHHOCTEH
I'eitzenOepra. KBanToBbIe reHEepaTOpHI.

Tema 7.3.

®du3uka aTOMHOI0 sgApa

EcrecTBeHHass paguoaKTHBHOCTh. 3aKOH paJOAaKTHBHOrO pacrazaa. CrnocoObl HaOMIONEHUS M PErHCTpalMy 3apsDKCHHBIX
gactull. DPpdexr Bapunoa — Yepenkona.

Ctpoenue aToMHOTO sizipa. Jledekt Macchl, JHEPrusl CBSI3U U yCTOMYMBOCTH AaTOMHBIX siiep. SlepHble peaKIlui.

1,2

HckyccTBeHHas paanoakTUBHOCTh. JleneHue Tsokenbix sanep. LlenmHas spaepHas peakuus. YnpasiseMas LENHas peakius.
Anepubiii peaktop. IlonyueHne paguoakTUBHBIX M30TONOB U UX NpUMEHEHHE. buosornueckoe NEHCTBUE paJuOaKTUBHBIX
U3JIy4eHUI. DIIeMEHTapHbIE YACTHUIIBL.

Buowt oeamenvnocmu na yueoHvIX 3aHAMUAX:

OOmpsicHenne 3akoHOB CTOJIETOBAa Ha OCHOBE KBAaHTOBBIX IpEJCTaBlIeHHH. PacueT MakcHMManbHOM KHMHETHYECKOW SHEepruu
JIEKTPOHOB IpU oToanekTpuueckoM 3ddexre. Ompenenenue paboThl BbIXOJA 3MIEKTPOHA IO TpadUKy 3aBUCUMOCTH
MaKCUMAaJIbHOW KWHETHYECKOH SHEprud (HOTORIEKTPOHOB OT YacTOTHI cBeTa. llepeuncienne mpuOOpOB YCTAaHOBKH, B
KOTOPBIX HpUMEHseTcss Oe3nHepUuOoHHOCTh (poTodddexrra. OObACHEHHE KOPIYCKYJISPHO-BOJHOBOTO Iyaln3Ma CBOWCTB
¢oroHoB. OOBSICHEHHE POJIM KBAaHTOBOW ONTHUKM B PAa3BUTHU COBPEMEHHOW (u3MKH. PacueT 94acTOoThl M JUTMHBI BOJIHBI
UCIIyCKaeMOI'o CBeTa IpU Iepexojie aroMa BOJOpPOJA M3 OJHOIO CTALlMOHAPHOTO COCTOSHMS B aApyroe. OObscHeHUE
MIPOUCXOKACHUS JTMHEHYATOrO CIIEKTPa aTOMa BOJOPOIA M Pa3 MUK IMHEHYAThIX CIIEKTPOB Pa3MYHBIX Ta30B. Habmonenune
u oOBbsiCHEHHWe mnpuHuMna JeilctBusa nasepa. IlpuBeneHue npuMepoB MCIONb30BaHMS Jla3epa B COBPEMEHHOW HayKe U
TexHuke. Mcnonb3zoBanue MHTepHeTa /Ui noucka nH(GOpMalu o MepcreKTUBax NpuMeHeHus jlazepa. PacueT sHepruu cBssu
aTOMHBIX saep. OnpeneneHue 3apsiia ¥ MacCOBOI'O YMCIIA aTOMHOTO spa, BO3HUKAIOLIETO B PE3yibTaTe pajHMOaKTUBHOIO
pacnazna. BeruncieHue sHepruu, ocBOOOXKIAroIIeWcs MPU PaguoaKTHUBHOM pacmaje. OmpenesneHue NpOAyKTOB sIEpHOM
peakiuu. BerurcneHue sHepruu, ocBOOOXKIAIOIIEHCS MU AAEpHBIX peakuusax. [loHnmMaHue nmpeuMyIiecTB U HeIO0CTAaTKOB
HCIIOJIb30BAaHNUSI AaTOMHOM DSHEPIMM M HOHU3HUPYIOIIMX W3JIy4EHUH B NPOMBIIUICHHOCTH, MeauuuHe. M3ioxeHue cytu
9KOJIOTUYECKUX MpoOJieM, CBS3aHHBIX C OMOJOTMYECKMM JeHCTBUEM paMoOakTUBHBIX u3nydeHuid. IlpoBenenue
KJIaCCU(UKALIUU 3JIEMEHTAPHBIX YaCTHI] 110 UX (PU3MUECKUM XapaKTepUCTUKaM (Macce, 3apsiiy, BpEMEHH KU3HHU, CIIUHY U T.
n.). IloHnMaHue LEHHOCTeW HAy4YHOTO IIO3HAHMS MHUpa HE BOOONIE JUIsI YeloBEeYecTBa B IEJOM, a I KaXJOoro
oOyuyarolerocsi JIMYHO, LIEHHOCTEH OBJIAJEHUS METOJOM HAy4yHOrO MO3HAHMS JUIsl JIOCTHIXKEHHUS yclexa B JIIoOOM BUE
IIPAKTUYECKON AESITEIbHOCTH.

Camocmoamensvnasa paboma no pazoesy

BrinonHeHue qoMamiHuX 3agaHuid mo pasacity «DIJIEMEHTBI KBAHTOBOM (I)I/I3I/IKI/I))

w

2,3

Bueayoumopnas camocmoamensnasn paboma (omuemnasn):
No 8. Pemenue 3ama4 no teMe «Pu3uKa aTOMHOTO S/Ipay

2,3

Pasznea 8.

SBOJIIOINSI BCEJIEHHOM

12/8/4

Tema 8.1.

Ctpoenue u pazsutune BeesieHHoit

4

Hamra 3Be3gHas cucrema — I 'anmakTuka. I[pyFI/IC TaJIaKTHUKHU. CTpOeHI/Ie U TIPOUCXOKIACHUC TI'amakTuk. beckoHEUYHOCTH

2
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Bceenennoni. Ilonstue o xocmosoruu. Pacmmpsiromasics Bceenennas. Mopnens ropsuent BeenenHon. Témnas Marepus u
TEMHAs SHEPTHUSL.

Pacmmmpsromascs Beenennas. Moneins ropsiueit BeeneHHoM. 2 1
Tema 8.2. JBosonms 3Be31. I'unoresa npoucxoxkaeHuss CoHEYHOH CHCTEMbI 4
TepmosinepHslii cuuTes. [Ipodbiema TepMosiiepHON YHEPTETHKH. 2 1
Oneprus ConHua u 38e3/1. JBoJitonus 38e31. [Ipoucxoxaenue CoIHEUHONU CUCTEMBI. 2
Konumponvnas paboma Ne 6 3a kypc. 1/1/0 3
Buowt oeamenvnocmu na yueoHvIX 3aHAMUAX:
Hcnonp3oBanne MHTEepHETa A7 TMOMCKA M300paKEHMH KOCMHUYECKHMX OOBEKTOB M MH(popMamuu 00 MX OCOOCHHOCTSX.
OO6cyxxneHrne BO3MOXKHBIX CIICHapueB dBoitonuu Bceenennoil. Mcmomp3oBanue MHTepHETa 1711 TOWCKAa COBPEMEHHOU
uHpopmanuu o pa3Butuu Bceenennoit. OueHka nHpoOpManuu ¢ TO3WIMH €€ CBOWCTB: JOCTOBEPHOCTH, OOBEKTHBHOCTH,
MIOJIHOTHI, aKTYalbHOCTH U T. . BbluncieHne sHepruu, 0oCBOOOKAAIOMICHCS IPU TEPMOSIEPHBIX peakuusiax. DopMynnpoBka
npobiieM TepMosiiepHO dSHepreTukd. OOBSCHEHHE BIUSHUS COJHEYHON akTHMBHOCTH Ha 3emunto. [loHmmanme ponm
KOCMUYECKHX MCCIEAOBAaHUN, HMX HAy4yHOTO U SKOHOMHYECKOro 3HaueHusa. OOCyXIeHHE COBPEMEHHBIX THUIIOTE3 O
nporcxoxaeHNN COJHEUHON CUCTEMBI.
Camocmoamenvnas paboma no pazoeny 4
Brinonnenue nomamHux 3aianuid o pazzaeny «9Bojronus BeeneHHon 2 2,3
Buneayoumopnana camocmoamenvnan paboma (omuemnasn): 3 3
Neo 9. TlonroroBka pedepara Ha Temy «Du3ndeckas IPUPOIa 3BE31»
MaxkcumasnbHasi yueOHasi HArpy3Ka: 181
Oo0s3aTeibHAs AyIMTOPHAA y4eOHAs HArpy3Ka: 121
CamocrosiTejibHAas pa6oTa 60
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3. YCJIOBUSA PEAJIN3AIIAU ITPOT'PAMMBI YUEBHOM JJUCHOUTLIAHBI

3.1. TpeGoBaHusA K MaTePHAJIbHO-TEXHUYECKOMY 00eCIeYeHHIO peain3auuu
00111€00pa30BaTENIbHON TUCHUILINHBI
Peanuzanus nporpaMMbl AUCHUIUIMHBL «DH3uKa» TpeOyeT HaIM4nsa yueOHOro kabuHera
DU3NKHU U TEKTPOTEXHUKH.

Qoopyooeanue yueono2o Kadunema:

IITAaTUB, HAIIPABJIAIOIIAA PeliKa, KapeTKa, CEKyH/IOMED C JIByMs JIaTYUKaMHU,
JE€PEBSHHBIN OpYCOK, TMHAMOMETD, IUTACTUKOBAs JINHEWKA, HA0Op Ipy30B, AIUHAMOMETP,
JMHENKa U3MEpUTEIIbHAs, I'py3 U3 Habopa no MexaHuke (Macca rpy3sa pasHa (0,100 +0,002)
Kr), (pukcarop, mMTaTUB C MY(PTOMN U JIANKOM, ICUXPOMETP, TEXHUYECKHE BECHI C
pPa3HOBECOM, CTaKaH C HMCHOBITYEMOM >KHUIKOCTbIO, OIOKCa (CTaKaHYUK C IPUTEPTOU
KPBIIIKOM), OtopeTKka IiJii 00pa30oBaHUs Kallellb, aMIIEPMETP J1a0OpaTOPHBIN, BOJIBTMETP
71a00paTOPHBIM, NCTOUHUK MUTAHUS, HA0OP U3 TPEX PE3UCTOPOB COMPOTUBICHUAMH 1 OM,

2 OM, 4 Om, peocTar, K04 3aMbIKaHHsI TOKa, COEUHUTENIbHBIE TPOBOA, NCTOUHUK MTUTaHUS,
IIPOBOJIOYHBIN PE3UCTOP, KIIH0Y, UCTOUHUK IEKTPUUECKON dHEPruu, K04, pe3suctop Ry, mui-
JMaMIIEPMETP, MarHUT, KaTyIIKa-MOTOK, KaTylIKa OT 3JIEKTPOMAarHuTa, ITaTUB C
NepeKIIaIMHON U My(PTOM, HUTh C ETJIIMU Ha KOHITaX, IPYy3 C KPIOUKOM, JICKTPOHHBIN
CEKYHJIOMEp, AJIEKTpUUECKas JlaMIla C MPSMOM HUTBIO HaKaja (OJHA Ha KJIAcC), ABE CTEKJIIHHbIE
mactTuHky, [IBX TpyOka, cTakaH ¢ pacTBOPOM MbLa, KOJIBLIO TPOBOJIOYHOE C PYUKOM
nuamerpom 30 MM., JIe3BHE, MOJ0CKa OyMaru Y4 aucTa, KapoHOBask TKaHb SX5cM,
Ju(pakIMOHHAsA PEIIETKA, CBETOPUIBTPHI, CHEKTPOCKOM, TU(PAKIIMOHHAS PEIIETKA, UCTOUHUK
CBETa C Y3KOU IIEJIBIO.

Texnuueckue cpeocmea 00yueHuA:

- KOMIIBIOTED;
- MYJIbTUMEAUNHBINA IIPOECKTOP

3.2.Y4yeOHO-MeTOoAMYeCKN KOMILJIEKC 00111e00pa30BaTe/IbHOM Y4eOHOH TUCHMILIHHBI,
CHCTEeMATH3UPOBAHHBII 110 KOMIIOHEHTAaM.

Pabouas mnporpamma, KTII, Meromuueckume ykazanus 1o BbimonHeHuto JIIIP,
METOJIUYECKUE YyKa3aHusd Mo BhIMOJHEHUI0O BCP, KOMIUIEKT KOHTPOJIBHO-U3MEPUTEIBHBIX
MaTEPUAIIOB.

Inakamai:
- «3akoH Kynonay
- «AJTFOMUHEBBIE JIEKTPOJIUTUUECKUE KOHIEHCATOPHI»
- «lTomyrpoBOAHUKI
- «lleppoanueckas cucrema xumudeckux snemeHToB J[.1. Menneneera»
-«ONEKTPOXUMUYECKUH Psii HAIPSIKEHU METAIIIOBY
-«[TomydeHue nepeMeHHOT0 TOKa
-«[IpaBuna 6e30macHOCTH B KAOMHETE (PU3UKUY
-«[IpaBuna moBeAeHUS M TEXHUKU O€30MAaCHOCTHU B KaOWHETE (PU3UKI»
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Anekmponnbvle npe3eHmayuu:
- «Mopenb atoma
- «®@oTo3hDeKrT»
- «MoJeKynsIpHO-KUHETUYECKasl TEOPUSH
- «[IpuHIUIIBI pAANOCBI3U»
- «CoemuHeHUs TPOBOTHUKOBY
- «TerioBbIe MAIITUHBI»
- «DNEKTPUYECKOE TI0JIE»
- «DNEKTPOEMKOCTb)
- «MexaHnnveckue KoiaeOanus»
- «M. Hproton»
- «OnexkTpuueckuit 3apsan. 3akon Kymona»
- «MarnuTtHoO€ noJie»
- «[1oCTOSAHHBIN 2IIEKTPUUECKUNA TOK»
- «3akoH Omay
- «CoJlHEeUHas1 cucTeMa»

Budeoguivmoi:
- «PU3NYECKUE TEMOHCTPALUN»
- «3a MmuHyTY 110 Katactpodsl HAC»
- «Hukoma Tecna»
- «Konnanaep - B3opBath BeceneHHyo»
- «Benukue yueHbie»

3.2. UudopmanmonHoe odecrneyeHne 00yueHusl.
Ilepeyens pekomMenayemMbIX y4yeOHbIX u3ganuid, UHTepHeT-pecypcos,
JAONOJTHUTENbHON JIUTEPATYPHI.

Jsl CTy/1eHTOB:

1. Taneiruna, A. B. ®usuka: naboparopusiii mpaktukyM st CI10 / A. B. [lansiruna. —
Caparos : [IpodobpazoBanue, 2019. — 84 ¢. — ISBN 978-5-4488-0331-4. — Texcr :
AIIEKTPOHHBIN // DIEKTPOHHBIN pecypc 1udpoBoi odpazoBarenbHoi cpeasl CITO
PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/86155

2. Tlapmakos, A. H. ®usuka B 3amauax. Makpocuctemsl: yueoHoe nocodue ais CI1O / A.
H. IlapmakoB. — Capatos : IIpodoOpa3zoBanue, Aii [lu Ap Meaua, 2020. — 183 ¢. —
ISBN 978-5-4488-0729-9, 978-5-4497-0277-7. — TekcT : 2IeKTPOHHBIH //
DnekTpoHHbIN pecypc 1udpoBoit oopazoatensHoit cpeasl CIIO PROFo6pa3oBanue :
[caiiT]. — URL.: https://profspo.ru/books/88763

3. ®upco A.B. duzuka g npodeccuii W CHEIUATBHOCTEH TEXHUYECKOTO U

€CTECTBEHHO-HAy4yHOTr0 mpoduiiedi : ydel. mocodue miis. ydpexaeHuil cpen. mpod.
obpazoanus /A.B ®upcoB ; moxm pea. T.MM Tpodbumoroit. 6-¢ m3g., ucmp- M. :
N3natensckuii eHTp «Akagemus» , 2021.- 352 ¢.ISBN 978-5-4468-9867-1

4. Yakak, A. A. ®usuka : yuebHnoe nocodbue musa CIIO / A. A. Yakak, C. H. Jleryra. —
Caparos: IIpodobpazoanue, 2020. — 541 ¢. — ISBN 978-5-4488-0667-4. — TekcT :
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AJIEKTPOHHBIN // DNEeKTpOHHBIH pecypc uudpoBoit obpazoBarenbHol cpeasl CIIO
PROFo6pazoanue : [caiit]. — URL.: https://profspo.ru/books/92191

i npenogaBaresiei:
Konctutymuss Poccuiickoit @enepanuu (IpuUHATA BCEHAPOAHBIM TOJOCOBAHUEM

12.12.1993) (¢ yuyeroM mMOMNPABOK, BHECEHHBIX (PeaepalbHBIMH KOHCTUTYIIMOHHBIMHU
3akoHaMH P® o nmonpaskax k Koncruryiuu PO).

06 o6pazoBanuu B Poccutickoii @enepamnun: OenepanpHbiii 3aK0H 0T 29.12. 2012 No
273-D3 (c U3BMEHEHUAMHU U TOTIOJTHEHUSMH ).

®enepanbubiii 3akoH oT 10.01.2002 Ne 7-03 «O0 oxpaHe okpykaroiei cpeab (¢
W3MEHECHUSIMU U JOTOJHEeHUsAMHU, ped. 26.03.2022).

[Ipuka3z MunuctepctBa npocBemienus Poccuiickoit @enepannu ot 31.05.2021 «O6
YTBEPKJIEHUU  (PenepaibHOr0  rOCyIapCTBEHHOTO  00pa3oBaTelIbHOIO  CTaHJapTa
OCHOBHOTO 00111er0 00pa3oBaHUs».

ITpuka3z MunucrepctBa npocemenus: Poccuiickoit @eneparuu ot 12.08.2022 No 732
"O BHECEeHUH U3MEHEHUN B (peepaibHbli rOCyJapCTBEHHBIN 00pa30oBaTEIbHBIA CTaHIAPT
cpeaHero o0IIero 00pa3oBaHusi, yTBEPKICHHBINM MPUKa30M MUHUCTEPCTBA 0Opa30BaHUs
u Hayku Poccutickoit denepanuu ot 17 mas 2012 r. Ne 413"(3apeructpupoBan
12.09.2022 Ne 70034).

[Ipumepnas ocHOBHasi oOpa3oBaTeIbHasl MPOrpaMMma CpeaHero oOlero oopa3oBaHuUs,
o100peHHas penieHrueM ¢GeaepaibHOro y4eOHO-METOAMYECKOr0 OObEIMHEHUS 110 O0IIEMY
oOpazoBanuio (mpoToko oT 28 utoHs 2016 1. Ne 2/16-3).

Humepnem- pecypco:
- www. school. edu. ru (Poccuiickuii 00pa3oBaTeabHBIN MTOPTAN).
- www. college. ru/fizika (Cetb TBOpUECKHX yUHUTENICH).
- http://www.physics.ru/ (Otkpeitas pusuka).
- http://elkin52.narod.ru/ (3anumarensHas pu3uka B BONpOCax M OTBETaX).
- http://www.nashol.com (OtkpeiTas OHOIMOTEKA ITEKTPOHHBIX YYCOHUKOB).
- www.fizika.ru (®usuka.py).
- www. fcior. edu. ru (OenepasibHblil HEHTP HHPOPMALIMOHHO-00pa30BaTEIbHBIX
pecypcoB).
- wwww. dic. academic. ru (Akagemuk. CIIoBapH U SHIIMKJIONICINH).
- www. booksgid. com (Books Gid. DiexTponHast OHOIHOTEKA).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOI
JUCHUILIAHBI

KOHTpOJ'II) N OLCHKa pE3yJabTaTOB OCBOCHUA qu6H0ﬁ AUCHUIIIIMHBI OCYIICCTBIISACTCA
MMpCroAaBaTCjacM B IIPOICCCC IIPOBCACHHUA J'Ia60paTOpHI>IX pa60T, TCCTUPOBAHHNA, KOHTPOJIbHBIX
pa60T, da TAK>KC BBIIIOJIHCHUA O6y‘{aIOIHHMI/ICSI BHCaYHHTOpHOﬁ CaMOCTOATENLHOU pa6OTI>I u

WHIMBUAYAJbHBIX 33JIaHUM.

@opmupyembIe | qyonnpr i MeTOIBI KOHTPOJIS 1
Pe3yabTaTbl 00y4yeHusi (0CBOEHHbIE o0uieyuedHbIe
OLICHKH pPe3yJIbTAaTOB
yMeHHSl, YCBOEHHbIE 3HAHMS) u o0mme

KOMIIeTeHIIHH 00yueHHsI
YMeHusi:
— HCIOJIBb30BaTh JOCTHKECHHUS OK 1 HabGnronenue u oueHka
COBpPEMEHHOM (PU3NYECKON HAYKU U OK 8 BBITIOJTHEHUS JTA0OPATOPHBIX
(buU3MYEeCKUX TEXHOJIOTUM TSt paboT, OlICHUBaHUE OTYETOB;
MOBBIIIEHUS] COOCTBEHHOTO OLICHUBAHUE JOMAIIIHUX 3aJaHUN
WHTEJJIEKTYaJIbHOTO PAa3BUTHUS B u BCP
BBIOpaHHOM TTpo(eccroHaNbHOM
JEATEIIbHOCTH
— CaMOCTOSITEJIbHO JJOOBIBATh HOBBIE JIJIS OK 4 OueHnBaHue JIOMAIIIHUX
ce0s pU3HYECcKUe 3HaHUS, UCTIONb3YS IS OK 8 3ananuii u BCP,
3TOI0 TOCTYIIHBIE UCTOYHUKU OK 9
uH(popManuu
— BBICTpanBaTh KOHCTPYKTUBHBIC OK 5 Ha6mronenue u OLICHKA
B3aMMOOTHOIIICHUS B KOMaH/E I10 OK 6 BBIIOJIHEH U 71a00paTOPHBIX
pELICHUIO 001X 3a/1a4 paboT, OlICHUBAaHUE OTYETOB
— YIPABJISATH CBOCH MO3HABATEIBHOMN OK 5 HaGmronenue u OIl€HKa
JEATENBbHOCTBIO, IPOBOIUTH CAMOOLIEHKY OK 8 BBIIOJIHEHUS 71a00paTOPHBIX
YPOBHSI COOCTBEHHOTO paboT, OLEHUBAHHE OTYETOB;
MHTEJUIEKTYaJIbHOTO Pa3BUTHS OIICHUBAHUE JIOMAIIHUX 3aJJaHUM

u BCP;
TECTUPOBAHUE

—  HWCHOJb30BaTh  Pa3JIMYHBIC  BHJbI OK 2 HaOmronenune n orieHka
MO3HABATEIbHOM  JEATENbHOCTH ISl OK 4 BBITIOJIHEHUS JTA0OPATOPHBIX
perieHust GU3MYECKUX 3a7a4, IPUMEHSATD OK 7 paboT, OlICHUBAaHUE OTYETOB;
OCHOBHBIE METOJIOB MO3HAHUS OK 8 OLICHMBAHUE JOMAIIIHUX 3aJaHUI
(HaOusrofieHUsI, ONHUCAaHMS, W3MEPEHUS, u BCP;
AKCIEPUMEHTA) LISt M3Y4YEeHUS OLICHKA KOHTPOJBHBIX padoT
pa3IUYHBIX CTOPOH OKpYyKarolen
JIEUCTBUTEILHOCTH
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— HCHOJI30BATh OCHOBHBIE OK 2 O1eHKa KOHTPOJIbHBIX PadoT,
WHTEJUIEKTYaJlbHbIE ~ Olepauuyd IS OK 8 HaO0JII0ICHUE U OLIEHKA
W3YYCHHUS Pa3IMYHbBIX CTOPOH BBITIOJIHEHHUS JTA0OPATOPHBIX
bu3nueckux OOBEKTOB, SBICHUU W paboT, OlLICHUBaHUE OTYETOB;
MPOILIECCOB, C KOTOPHIMH BO3HUKAET OLICHUBAHUE JOMAIIHUX 3aJaHUN
HEO0OXOIUMOCTh CTaJIKHBATHCS B u BCP
npodeccuoHalbHOU cepe
— TEHEpUpPOBATH UJICH U ONPEICIATh OK 3 HaOnronenue u orieHka
cpencTBa, HEOOXOAUMBIE [Tl UX OK 7 BBITIOJTHEHUSI TAOOPATOPHBIX
peanuzanuu OK 9 paboT, OLICHMBAaHUE OTYETOB
— aHaJu3MpOBaTh M  NPEACTABIATH OK 4 HabGnronenue u oneHka
UH(OPMAIUIO B pa3IUYHBIX BUAX BBITIOJIHEHUS JTA0OPATOPHBIX
paboT, OlICHUBAaHUE OTYETOB;
OLICHKA KOHTPOJIbHBIX PadoT;
— MyOJIMYHO MPEACTABIATH PE3yIbTAThI OK 5 OueHnBaHue JOMAITHUX
cOOCTBEHHOI'O MCCJIEOBAHHS, BECTH OK 6 3aganuii u BCP;
JIHACKYCCHUM, JOCTYITHO ¥ TAPMOHHUYHO OK 7
coueras coepkaHue u (Hopmbl
npecTaBiIgeMoi nHopMaIuu
— oOpabaTbIBaTh pe3yIbTaThl OK 2 HaOmronenune 5 OILICHKa
U3MEpEeHUil, 0OHAPYKUBATh 3aBUCUMOCTD OK 3 BBITIOJTHEHUS 71a00paTOPHBIX
MeXAy (PU3NIECKUMU BETMYMHAMH, OK 7 paboT, OllEHHBAaHHE OTYETOB;
OOBACHSTH MOTYyUYCHHBIE PE3YJIbTATHI U OLICHUBAHUE JIOMAIIHUX 3aJJaHUI
JIEJIATh BBIBOJIbI u BCP;
— pemiath GU3NUECKUEC 3a0a9H OK 2 OueHuBaHuEe TOMaITHUX
OK 3 3aganuii 1 BCP, ortenka
KOHTPOJIBHBIX PadoT,
TECTUPOBAHUE
— TPUMEHSATH ITOJYYEHHBIE 3HAHUS 1Tt OK 2 HaOmronenune u OIlCHKa
00BACHEHHSI YCIOBHUI MPOTEKAHUS OK 7 BBINOJIHEHUS 71a00paTOPHBIX
bu3nYeCcKUX SIBJICHUN B MPUPOJE, OK9 paboT, OIEHUBAaHUE OTYETOB;
npodeccHoHabHOU cepe u s OLICHUBAHHE JIOMAIIHUX 3aJIaHUMN
MIPUHATUSA IPAKTUYECKUX PELIEHUN B u BCP;
ITOBCEHEBHOM KU3HU
3HaHusn:
— NPEACTABIICHUH O POJIK U MECTE OK 8 OuenuBaHue JIOMAaIIHUX
(GbU3UKN B COBPEMEHHOM HaAyYHOU OK9 3aganuii 1 BCP; TectupoBanue
KapTUHE MUpa
— (pusznyeckol CylmHOCTH HAOII0AaeMbIX OK 8 OneHKa KOHTPOJIBHBIX PadoT,

B0 Bcenennoil siBinenuit, ponu Gpusuku B
dbopMHpOBaHNU KPYTO30pa U
(GYHKIIMOHAJIBLHON TPAaMOTHOCTH
YeJI0BeKa I PelIeHUs PAKTUYECKUX
3aza4

HaOIroIeHNE u OLICHKA
BBITTOJTHEHHUS 71a00paTOPHBIX
paboT, OIICHMBAaHHUE OTYETOB,;

OLICHUBAHUE NOMAIIIHUX 3aJIaHUI
u BCP
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— OCHOBOMOJIATal0IUX (PU3UIECKUX OK 3 O1eHKa KOHTPOJIbHBIX PadoT,
MOHSTUI, 3aKOHOMEPHOCTEW, 3aKOHOB U OK 4 TECTUPOBAHUE

TEOpUii OK 5

— (puznUecKol TEPMUHOJIOTUH U OK 4 O1ieHKa KOHTPOJIBHBIX padoT,
CHMBOJIMKHU OK 9 TECTUPOBAHUE

— OCHOBHBIX METOJIOB HAYYHOTO OK 3 HaOnronenue u OIICHKA
MIO3HAHUS, UCTIOJIB3yEMBIX B (DU3UKE OK 4 BBITIOJTHEHUS 71a00paTOPHBIX

paboT, OLICHMBAHHUE OTYETOB
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NabopartopHble paboTtbl no OYA.08 «dPusuka»

3akoHbl MexaHuku HeroToHa

Ne 1. UccnenoBanue ABM)KEHUS TeJA MO JEUCTBUEM MOCTOSHHON CHIIBI.

Ne 2. UccnenoBanrie 0COOEHHOCTEN CUIIBI TPEHHMS (CKOJIbKEHUS).

Neo 3. CoxpaHeHrne MEXaHUYECKOW SHEPTUH MPU ABWKECHUU TEJIA MO ACUCTBUEM CUJI TSKECTH U
YIIPYTOCTH

CaoiicTBa mapos

Ne 4. I3mepenne BIaXHOCTH BO31yXa.

CBoONCTBA )XKUOKOCTEN

Neo 5. 3Mepenne moBEepXHOCTHOTO HATSKEHUS AKUJIKOCTH

3aKOHbBI ITOCTOSSHHOT'O TOKA

Ne 6. HpOBepKa 3akoHa Oma I y4aCTKa HCIIN, IMOCJIICAOBATCIIBHOI'O U IIApAJICIIBHOT'O
COCAMHCHUA IIPOBOJHHUKOB.

No 7. TIpoBepka 3akoHa Oma 1151 TOJTHOM 1ETIH.

No 8. Onpenenenue 9J1C 1 BHYTPEHHETO CONPOTUBIICHUSI UICTOUHUKA HAIPSIKCHUS.

SJ'ICKTPOMaFHI/ITHaSI NHAYKOUS

No 9. MccrienoBanue sIBIICHUS SJIEKTPOMArHUTHON MHIYKIIUU.

Mexannueckue KojeOanus

Ne 10. MccnenoBanue 3aBUCUMOCTH Mepruoa KoJieOaHU HUTSAHOTO (PYKMHHOTO) MasiTHUKA OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

BoiHOBBIE CBOWICTBA CBETA

Ne 11. VccnenoBanue siBneHuii uHTepdepeHIny 1 TU(paKIuu CBETa.

No 12. I3mepenue qiMHbI CBETOBOM BOJIHBI
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