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1. MACIIOPT MPOI'PAMMBI YYEBHOM JUCHHUITINHBI
dusuka

1.1. O6saacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouass mporpamma y4eOHON MUCHUIUIMHBI SBJSICTCS YacThIO IPOTPAMMBI
MOJATOTOBKHU CIIELUATUCTOB cpenHero 38eHa B cootrBeTcTBUU ¢ GI'OC no crenuanb-
Hoctu CIIO 21.02.05 3eMenbHO-UMYIIIECTBEHHBIC OTHOIICHUS.

[TporpamMma y4eOHOM TUCIUTUTMHBI MOXKET OBITh UCTIOJIB30BaHA B MPOQECCHO-
HAJIBHON TIOJTOTOBKE, a TakKe MpH pa3paboTke MporpaMM JOMOJHUTEIHHOTO MPO-
(dbeccroHaIbHOTO 00pa3oBaHus B chepe SKOHOMUUYECKOU eI TEIbHOCTH

1.2. MecTo y4eOHO# IMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIleLH-
AJIUCTOB CPeIHero 3BeHa

Jucnnmummaa EH.04 ®dusuka BXOAWT B BAPUATHBHYIO YaCTh MAaTEMATHYECKOTO
u obmero ecrecteeHHOHayyHoro uukia [IIICC3 cnenuansaoctu 21.02.05 3emenbHo-
MMYILIECTBEHHBIE OTHOILICHHUS.

1.3. leau u 3agaun y4eOHOM JUCUUILIMHBI — TPEOOBAHUSA K pPe3y/JbTaTaM OCBOe-
HHUS Y4eOHOM JUCHUILINHBI

B pe3ynbraTe ocBoeHUs y4eOHOM NUCHUIUIMHBI 00YYaIOUIUICs T0JIKEH YMeTh:
1. Pematb KOHKpETHBIE 33/1a4U U3 PA3IMYHBIX 001acTel PU3UKY;
2. TlpoBomuth 00pabOTKy pe3yibTaTOB U3MEPEHUI C MCIOIH30BAaHUEM CTaTHCTHYE-
CKHUX METOJIOB U COBPEMEHHOW BBIYMCIUTEIbHON TEXHUKHU.

B pesynbrare ocBoeHMS yueOHON NUCIUILIMHBI 00yYarOIIUNCs JOJDKEH 3HATh.
1. OcHOBHBIE MOHATHUS, 3aKOHBI U MOJIETTM MEXAHHUKH, DJIEKTPUYECTBA U MarHeTU3Ma,
KOJIeOaHMI U BOJTH, KBAHTOBOM (DM3HKH, CTATUCTHUECKONU (PU3UKHU, TEPMOAMHAMUKH;
2. ®uU3NYECKYIO0 CYIIHOCTh SIBJICHUH, MpOIeccCOB U 3(PQPEKTOB, JiekKAIIUX B OCHOBE
yCTpOHCTBA M (QYHKIIMOHUPOBAHUS TEXHUUECKUX U3EITHN U OOBEKTOB.

N3ydeHne JUCHMILIMHBI CIOCOOCTBYET OCBOEHUIO CIIEIYIOIINX KOMIIETEeHIUI:

OK 1. [loHumaTth CYIIHOCTh U COIMAJIBHYIO 3HAYMMOCTh CBOCH OyayIien mpo-
deccuu, TPOSBIATH K HEM YCTONYHMBBIN UHTEPEC.

OK 2. AHanu3upoBarh COIMAIBHO-IKOHOMUYECKUE U MOJUTHYECKUE MpooIie-
MBI U MPOLIECCHI, UCTIOIB30BATh METOIbl TYMAaHUTAPHO-COLUOJIOTMYECKUX HAYK B pa3-
JUYHBIX BUAAX MPOPECCUOHAIBHON U COLIMAIBHOM JESTENbHOCTH.

OK 3. Opranu3oBbIBaTh CBOIO COOCTBEHHYIO JEATEIbHOCTb, OMPEIEATh METO-
Jbl U CIOCOOBI BBIMTOJHEHMSI MPO(EecCUOHATBHBIX 3a/1ay, OLIEHUBATh UX 3(P(HEeKTUB-
HOCTb M KQ4eCTBO.

OK 4. Pemiats mpoOsiemMbl, OLIEHUBATh PUCKUA U IPUHUMATh PEUICHUS B HECTAH-
JAPTHBIX CUTYalHsIX.

OK 5. OcymiecTBisTh MOUCK, aHAIW3 M OLIEHKY WH(OpMaIuu, HeoOX0 MO
JUIS TIOCTAHOBKHU M PeLleHUs TPpOo(heCcCHOHATBHBIX 3a]a4, MPO(EeCcCUOHAIBHOTO U JIHY-
HOCTHOTO pa3BUTHSL.

OK 6. Paborarh B KOJUICKTHBE M KOMaHje, 00eCIieUrMBaTh €¢ CIUIOUeHHE, -
(GEeKTHUBHO OOIIATHCS C KOJIJIETaMH, PYKOBOJICTBOM, TTOTPEOUTEISIMHU.
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OK 7. CaMoCTOATENBHO ONPENENITh 334a4u MPO(hecCHOHATBHOTO U JTMYHOCT-
HOTO Pa3BHUTHsI, 3aHUMATHCSI CaMOOOpa30BaHWEM, OCO3HAHHO TIAHUPOBATH TOBBIIIE-
HUE KBaJTU(pUKAILIUH.

OK 8. BbbITh TOTOBBIM K CMEHE TEXHOJIOTHI B MPOPECCHOHAIBHON JEATEITHHO-
CTH.

OK 9. YBaxutenbHO U OEpEKHO OTHOCUTHCS K UCTOPUUYECKOMY HACIEIUIO U
KYJbTYPHBIM TPAIHULUSAM, TOJEPAHTHO BOCHPHUHUMATH COLMAIIBHBIE U KYJBTYPHBIE
TpaguLUN.

OK 10. Cobmroiath mpaBujia TEXHUKH 0€30MaCHOCTU, HECTU OTBETCTBEHHOCTh
3a OpraHu3aIuIo MEPONPUATHIA 110 00ecIeueHnI0 0€30MaCHOCTH TpyAa.

N3ydyenune MUCHUILVIMHBI cIOCOOCTBYeT (GopMHUPOBaAHMIO NPOdeccCuoHAIb-
HbIX KOMIIEeTEeHIIUIi:

[1K 2.3. BBINOJHATH KaJaCTPOBYIO CHEMKY.

1.4. PexkomeHayeMoe KOJMYECTBO 4YacOB Ha OCBOeHHe padodeil NMporpaMmbl
Y4eOHOM TUCUMIIIMHBI:

MaxkcuManpHON yueOHOW Harpy3ku oOydaromierocst /2 dYaca, B TOM YHCIE:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydarorierocs: 48 4acos,
CaMOCTOATENbHOM paboThl 0OyyJaromerocs 24 yaca.

1.5. PexkomeHnayemMoe KOJIMYECTBO 4YacOB Ha OCBOeHHe paldodeil NMporpaMmbl
Y4eOHOM JUCUMILIMHBI (3204HOE 00yueHue):

MaxkcumanpHON ydeOHO# Harpy3ku oOydaromerocs 104 yacoB, B TOM 4uCIe:
00s13aTeIPHON ayIUTOPHOU yueOHOH Harpy3ku oOydaromierocs: 10 gacos;
CaMOCTOATENBLHOM paboThl oOy4Jaromierocs 94 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM yueOHOH JUCHUNIMHBI U BUIbI YUeOHOH padoThl

Bun yueO6Hoii padoThl

Oo0vem uacos

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 72
Oo0s13aTeIbHAN aYyAUTOPHAA yYeOHAasl HArpy3Ka (Bcero) 48
B TOM YHCJIE:

MPAKTUYECKHE 3aHATUS 16
CamocrosiTeibHas paboTa o0yuaruerocs (Bcero) 24
B TOM YHCJIE:

BHEAyJIUTOPHAs CaMOCTOSITENIbHAsI paboTa 24
IIpomesxcymounas ammecmayus 6 goopme 3auema

2.2. O0beM y4eOHOH JUCHUILIMHBI U BU/IbI YUeOHO# padoThl (3204HOE 00yUeHNe)

Bup yueOHoI padoThI

Oovem uacos

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 104
Oo0s13aTeIbHAS aYAUTOPHAA Y4eOHAsl HArpy3Ka (Bcero) 10
B TOM YHCJIE:

MPAKTUYECKHE 3aHATHUS -
CamocrosiTesibHasi padoTa o0y4yariuerocs (Bcero) 94
B TOM YHCJIE:

BHEAYJUTOpPHAsI CAMOCTOSITENIbHAs paboTa 94
IIpomesicymounas ammecmayus 6 popme 3auema




2.2. TemaTu4ecKkuii IJIaH U colep:KaHue Y4eOHOM TUCHUNINHBI Pu3nKa

HHUE€ TUIIOBBIX 3a/1a4

HaumenoBanue Coaeprxanue yueOHOIro MaTepuasa, JeKIUH NPaKTHYeCKHe 3aHATHS, CAMOCTOsITeJIbHasi padoTa Oo0bem | Koabl kom-
pa3/iesioB M TeM 00y4aroIuXCcs 4acoB | MeTeHIui
1 2 3 4
Pa3zgen 1. ®PusnuecKkye 0CHOBLI MEXaHUKH
Tema 1.1. Tlpeamer w1,  (Comepskanue ydeGHOro MaTepuasia:
MeTozbl  pusnku. K- [Tpenmer u meToab! GU3UKU. MeToab! (PU3NIECKUX MCCIeIOBAHUN: TEOPHS U SKCIIepUMeHT. Poib Gusu-
HEeMaTHKa MaTepuab- KU B Pa3BUTUU TeXHUKHU. [IpocTpaHCcTBO U Bpemst Kak (yHAaMeHTalbHble (pu3nueckue noHATHs. Mose-
HOU TOYKH in pusnyeckux o0bekToB. [loHsTHE O cucTeMax orcuera. MHepuuaabHble CHCTEMBbI oTcdeTa. Pamnyc-| 2 OK 1-10,
BEKTOP MaTEpHUaJIbHOW TOYKU. 3aKOHBI ABW)KEHHUA. TpacKropus MarepuaibHoil Touku. I1yTe n nepemerne- K 2.3
Hue Toukd. CKOpocTh U yckopeHue. HopmanbHoe U TaHreHIuaibHOe yckopeHue. Kunemaruka ABHKEHUS]
[TOUKH 10 OKPY’KHOCTH. YTJIOBasi CKOPOCTb H YIJI0BOE YCKOPEHHE.
2.  |[[IpakTHYecKoe 3aHATHE: KHHEMaTHKa 2
Tema 1.2. [lunamuka 3.  (Comep:kaHue y4eOHOT0 MaTepUAasa
MaTepuaibHONU TOUYKH. OcHoBHasl 3aa4ya AMHaMUKH. MHepTHas u rpaBuTaniioHHas mMacchl. JluHaMKKa MaTepuaabHON TOYKU U 5
Tesa, ABMXKYIIErocs MOCTyNaTeNIbHO. /IuHaMKKa BpaliaTeJIbHOrO JBUKEHHS TBEPAOIO Tejla BOKPYT He-
MOIBMKHOM ocu. IMITynibe cuitbl, UMITYNbC Tea. 3aMKHYTas cucTeMa. 3aKOH COXpaHEHHUs] UMITYJIbCa.
4.  [IpakTHyeckoe 3aHATHE: JUHAMIKA MaTEPUATBHON TOUKU 2
CamocTosiTesibHas padoTa o0yuyarwuuxcsi: paboTa ¢ KOHCIIEKTOM JIEKIMA U y4eOHOM JTUTepaTypou, perie- 2
HUE TUIOBBIX 33Ja4
Tema 1.3. PaGora u5. |Coaep:kaHue y4eGHOro MaTepuaja OK3.4.5
DHEprus Mexanunueckas pabota. PaboTa nmocrostHHO# cuibl. PaboTta nepemenHol cuiibl. PaboTa cuit ynpyrocty, 2 7 9’ 1’0 ’
rarotenusd. [lonHas Mexanndeckasi S3Heprusi. 3aKOH COXpaHEHMsI SHEPTUU. l'iK '2 3
6. |[[IpakTHYecKoe 3aHATHEe: paboTa U YHEPTUs 2 '
CaMocTosiTe1bHAsi paGoTa o0yuarommxcesi: padoTa ¢ KOHCIIEKTOM JIGKIIMH U yueOHO TuTeparypoii, perie- 2
HUE TUIOBBIX 33]a4
Tema 1.3. 'apmonn- /. |Coaep:kaHue y4eGHOT0 MaTepuajia
yecKHe KoJe0aHus ["apmonnueckue koneOaHus. YpaBHEHUE rapMOHUYECKUX KOJIeOaHU U ero pelieHrne. AMIUINTY/Ia, Ya- 5
cToTa U ¢a3a xkonebanuil. 3aryxatomue Konedanus. Y paBHEHUE 3aTyXaloMMX Kojebanuil. BeiHyxnen-
Hble KoeOanus. Pezonanc. [lpuHnmn cynepno3uiiny 1 CI0KeHne KoaeOaHui.
CamocTosiTe1bHAsi padoTa o0y4yaromuxcsi: paboTa ¢ KOHCIEKTOM JIEKIIUI U yueOHOH JauTeparypoii, pere- 5




Tema 1.4. MexaHnuka

Conep:xaHue yueOHOro MaTepuaJia

Lecce. BHYTpeHHsIS1 3HEprusl UIealbHOTO ra3a. DHTponus. Bropoe Hawano TepmoauHamMuku. TpeTbe
Hayano tepmoanHamuku. I{ukin Kapro, KIIJ[ nmukma Kapuo. Pacnpenenenne Makcsemna. Cpensssy
KBaJpaTU4Hasi ckopocTh. CpenHss apudmeTrnueckas ckopocTb. Haunbonee BeposiTHast ckopocTb. Pac-
npeaenenne bonpivana. bapomerpudeckas Gpopmyna. PeansHbril ra3. YpaBHEeHHE peaibHOTO Ta3a Ban-

nep-Baanbca. Kputnueckue mnapamerpsl. CoOcTBeHHbI 00beM MoJekyiabl. M3orepmbl Ban-nep-

PKHJIKOCTH ['unpoauHamMuKa, BI3KOCTh, HEC)KUMaeMocCTh. neanbHas KuaKoCTh. JInHUS TOKa, TpyOKa TOKa, ypaB- OK 3-10
Henne bepuyim, popmyna Topuuennu. PeanbHas sxuakocts. BsazkocTs, ypaBaenue bepuysu, ypas- 1IK 2.3
HeHue HploToHA, TaMuHapHOe TeueHue, TypOyJieHTHOe TedeHue, uncio PeliHonbca
CaMocTosiTe1bHAsi paGoTa o0yuarommxces: padboTa ¢ KOHCIIEKTOM JIGKIIUN M y4eOHOH TUTepaTypoi, perie-
HUE TUIOBBIX 3a]a4
Pa3nes 2. MoJieKkyJIsIpHO-KHHETHYECKAsl TeOpPHs M TEPMOAHMHAMHUKA
Tema 2.1. OcunoBbl9. |Coaep:kaHue y4eOHOT0 MaTepHajia
MOJIEKYJISIPHO-KHHe- MonexyisipHast ¢usuka. CraTucTuueckue 3akoHOMepHOcTH. TepmoamHamuka. TepmoanmHamuueckas
TUYECKOM TeOpHH.| cucTeM, TepMOJUHAMUYECKHE TapaMeTpbl. Temneparypa, TepMoIMHAMUYECKasl TeMIIepaTypHas LIKaa,
CratucTuyeckue 3a- yACJIBbHBIA 00BeM, TepMoarnHamMudeckuid nporecc. OcuoBubie nojoxkenuss MKT. OtnocutenbHas aTrom-
KOHOMEPHOCTH  IJIAA Hasi Macca, OTHOCUTEIbHAs MOJIEKYJIIpHAs Macca, aTOMHasl €IMHUIAa MacChl, YUCI0 ABOraJapo, Kojinye-
KJIACCHYEeCKOro Huje- CTBO BellleCTBa, MOJEKYyIIpHO-KMHETUYECKAsE TEOpUSl UICATbHOro Tras3a. MaeanbHbldl ra3, ypaBHEHHE OK 3 -10
aJILHOI'O ra3a COCTOANS MACAILHOTO ra3a, TEMIEPATypa, JABICHUE, JABICHUE Ia3a, CPEHsS SHEPIUs MOJIEKYIL, Hc- 11K 2.3
10 cTerneHel cBoOO/bl, OCHOBHOE YpaBHEHUE HUJlealIbHOTO ra3a. ['a3oBble 3akoHbl. M30mponecc, uzorep-
MUYECKHUH MPOIECC, M30XOPHBII MpoIecc, H30XOPHBIH mpoliecc, 3akoH JlanbToHa. [lapiuansHoe gaBiie-
HUeE.
10. [IpakTHYecKoe 3aHATHE: OCHOBHI MOJIEKYISPHO-KMHETUYECKOW TEOPUU
CamocrosiTesibHAs paboTa 00y4arOIIMXCs
PaboTa ¢ KOHCIIEKTOM JIEKIMH U y4eOHOH JIMTepaTypoil, pellieHne TUIOBBIX 3a/1a4
Tema 2.2. Moaeky-11. |Conep:xkanue yuedHOro MaTepuasia
JIsIpHbIE SIBJIEHUSI B IloBepxHocTHas sHeprus. IloBepxHocTHOE HaTskeHMe. [lonHoe HecmaumBanume. KanwuispHsle siBie- OK 3. 4.5
"KUKOCTH U rase Hus. ®opmyna Jlammacca. Jlnmunaa cBoOoaHoro podera cpenuss. [lonepeunoe ceuenne coyaapeHus: Mo- 7 ’10’ ’
nexyn >pdextuBHOe. YpaBHeHue auddys3uu. YpaBHeHue teronpoBogHocTH. Koapduument auddy- ’
3un. BSI3KOCTh TMHAMUYECKasl.
Tema 2.3. Tepmoau-12. |Coaep:kaHue y4ueGHOTo MaTepuasia
HAMHMKa H/IeaJbHOI0 TernnoeMKoCTb, yaenbHas TEIII0EMKOCTh, MOJISIpHast TeII0eMKOCTh. CBs3b Mexy HuMmu. [lepBoe Hava-
rasa. PeajnbHble ra3nl o TepmoanHamMuku. Pabota. Pabora mpu u3orepMuueckom mpoiiecce, pabora mpu U300apHOM Ipolec- OK 3-10
U pacnpeaesieHust. ce, paboTa mpu M30XOPHOM TIporiecce. AnnadaTHYecKuii mpolece, padora mpu aauadaTHiaeckoM Tpo- IIK 2.3

8




Baansca. ®aza.

13.

HpaKanecxoe 3aHATHEC. TCPMOJMHAMHUKaA UACAJIBHOI'O ra3a

CamocrosiTesibHass paboTa 00y4arOUIMXCs
PaboTa ¢ KOHCIIEKTOM JIEKIIMHA U y4eOHOH JIMTepaTypoil, pellieHne TUIOBBIX 3a/1a4

Pa3nen 3. DieKTpU4eCTBO U MATHETU3M

Tema 3.1. DuexkrTpo-
CTaTHKA

14.

Conep:kaHue y4e0OHOTr0o MaTepuaa

DIEKTPUUECKUN 3aps]l, TOYEUHBIN 3apsii. 3aKOH COXPaHEHUs IEKTpUYECKOro 3apsaa. 3akoH Kynona.
YcnoBust papHoBecus. [IpoOHbIi 3apsia. HanpsokeHHOCTH dnekTpudeckoro noiisa. CuioBbie muHuu. [lo-
TOK BEKTOpa HANPSKEHHOCTH Yepe3 3aJaHHyK MOBEpXHOCTb. Teopema I'aycca. Todeunslii 3aps.
Ypasuenue Ilyaccona. Bekrop anexkrpuueckoit unaykiuu. [lomne ot 6eckoneunoit miockoctu. [one o
3apshkeHHOU ceprl. PaboTa mo mepemerneHuto 3apsijia B 3JIEKTPUICCKOM I10JIe. DKBHIIOTCHIIMATBHBIC
IMTUHUH, SKBUIIOTEHIIMATIbHBIE MOBepXHOCTHU. [loTeHIman snexktpuueckoro moss. Hampsokenue. CBs3b
MEX/1y NOTEHLIMAJIOM U HAaIPSHKEHHOCTh. DJIEKTPUUYECKOr0 MOJsA. DIeKTpoeMKOocTh. CoenHeHne KOH-
NIEHCATOPOB. DHEPrus 3apsukeHHOro konjaeHcaropa. IIpoBoanuku. usnekrpuku. IlonspHbeie u Heno-
nsipHbIE NUANEKTpUKH. BekTop noisipuzanuu.. CernetonnieKTpuku. I1be3031eKTpuKu. DIeKTpEeThI.

15.

HpaKTI/I‘IECKOE 3aHATHE: DJICKTPOCTATHUKA

CamocTosiTesibHasA padoTa 00yyaouuxcst
PaboTa ¢ KOHCIIEKTOM JICKIIHMIA U Y4eOHOH JINTepaTypoil, pellieHHe THITOBBIX 3a/1a4

OK 3-10
1IK 2.3

Tema 3.2. Iloctosin-
HbI JJIEKTPHYECKHH
TOK

16.

Conep:xaHue yueOHOro MaTepuaJia

JIEKTPUUECKUN TOK. Y CIIOBUS BOSHUKHOBEHMSI 3JIEKTPUUECKOT0 ToKa. CTOPOHHUE CHUJIBL. DIEKTPOABH-
kymas cuia. [loaHas pabota eqMHUYHOTO MOJIOKUTENBHOTO 3apsia npu nepeMmeniennu. Hanpsbxkenue.
3axoH Oma. 3akon Oma ans nonHo# uenu. [Ipasuna Kupxroda. Amnepmerp. Boastmerp. 3akon Jxo-
yis-JIeHna. SIBnenue cBepXnpoBOAUMOCTH. DJIEKTPUUECKHM TOK B razax. Monusamnus razos. [loreHnunan
voHU3auK. YaapHas uoHuzanus. Dotouonuzaisi. [loBepXxHOCTHAsT MOHHU3ALMS, TTOBEPXHOCTHAsT (¢o-
ToMOHM3anusl. PexoMOuHaIMs 3apspKeHHbIX YacTull. JlaBuHa 351eKTpoHOB. ['a30BBIN paspsii, Hecamo-
CTOATEIBbHBIA Pa3psll, CAMOCTOSTEIbHBIM pa3psiA. TUIBI CaMOCTOATENBHBIX Pa3psAaoB. TJEHOIIMNA, HC-
KpOBOM, 1YTrOBOW, KOPOHHBIN pa3psibl.

CamocrosiTesibHas padoTa o0yuyaroumuxcst
PaboTa ¢ KOHCIIEKTOM JIEKIMH U Y4eOHOH JIMTepaTypoil, pelieHne TUIIOBBIX 3a/1a4

0K 3,4,5,
7,10

Tema 3.3. Maruuro-
CTATHKA

17.

Conep:kaHue y4e0OHOIro MaTepuaa

[lonsTiE O MarHUTHOM MoJje. MarHuTHOE NoJie B BakyymMe. MarHuTHoe B3auMoJelcTBUE TOKOB. MH-

NYKIUsT MarHATHOTO mojis. 3akoH Ammepa. HampspkeHHOCTs MarHuTHOro mnoss. 3akoH buo-Casapa-

Ularutaca. Ilone mpsimoro Toka u BUTKa ¢ TOkoM. Ilone Butka ¢ Toxom. Ilpunumn cynepnosunuu. Teo-
eMa 0 IUPKYJISUU MarHuTHOro noss. Ilone mmHHOTO coneHonpa. JleficTBMe MarHUTHOTO MOJIS HA|

OK 3-10
1IK 2.3
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KOHTYp ¢ TOKOM. MaruuTtHblii MomeHT pamku. Cuina Jlopenna. MarautHoe nosie B Beuiectse. Hamar-
HUYCHHOCTb. MaruuTHas BOCIPUMMYHUBOCTb. MaruutHas npoHunaemocts. Jnamarueruku. Ilapamar-

Hetuku. @eppomarneruku. [letii rucrepesuca.

CamocTosiTesibHasi padoTa 00yYaroMXxcst
PaboTa ¢ KOHCIIEKTOM JICKIMHA U Y4eOHOH JINTepaTypoil, pellieHre THIIOBBIX 3a/1a4

BBIXOJT IIEPHBIX peakiuid. [TonsiTue 00 rneMeHTapHBIX YaCTUIIAX.

Tema 3.4. Daektpo-18. |Coxep:kanue yuedOHOro MaTepuajia
NHHAMHKA. Ilepe- JeKTpOMarHuTHas UHAYKIUs. MarautHelil notok 3akoH ®apanes. Ilpasuino Jlenna. CamonHyKIus.
MeHHbIe 3JIeKTPO- JHeprus MarHuTHoro nosst katymku. KonebarenbHbiii KOHTYp. JloOpoTHOCTH KOHTYpa. Pe3onaHcHbIe
MArHUTHBIE moJisl. kpuBble. [lepemennsiii Tok. 3akoH Oma B 1enu nepemMenHoro toka. Mmnemanc. Tpancdopmarop. Diek- OK 3 -10
YpaBHenuss = Makc TPONPOBOJHOCTH KJIETOK M TKaHEel. YpaBHeHUs: MakcBeiia. DJIeKTPOMarHuTHbIE BOJIHBI. 1IK 2.3
BeJLJIa 19. |[[IpakTH4YecKoOe 3aHSITHE: YICKTPOJMHAMUKA
CamocTosiTesibHasA padoTa 00yyaroumuxcst
PaboTa ¢ KOHCIIEKTOM JIKIMIA U YIeOHOH JINTepaTypoil, pelieHne THITOBBIX 3a/1a4
Pa3znea 4. JiekTpoMarHuTHbIe BOJIHbI. ONITHKA
Tema 4.1. BoanoBasn20. (Coaep:kaHue yueOHOI0o MaTepuasia
ontuka. Iloasipusa- [[Ixana snekTpoMarHuTHEIX BOJH. [Ipunnun [toiirenca. OcHOBHBIE MOJ0XKeHUS. SIBIeHue unTepdepeH-
nus cBera. ['pynmnbl uuu. MoHoxpomaTudeckas (Ui CHUHYcOWaalibHas) BojiHAa. MHTeHCHMBHOCTH. PasHocth xoma. Kombira)
BOJIH, JJIEKTPOMATr- Herorona. dudpaxnus cera. [Ipuniun [toiirenca-®Openens. Jubpaxnus Openens. Judpakuus Dpa-
HUTHbIE BOJIHBI B yarodepa. udpakuonnas pemerka. [lomsipuszamnus ceera. Yron bprocrepa. Jucnepcus ceera Pacces- OK 3-10
BellecTBe Hue ceTa. [lornomenue ceera. TemnoBoe n3iydeHue. 3aKOHbI TEMJIOBOTO U3IYUECHMSL. IIK 2.3
21. [IpakTuyeckoe 3aHsTHe: BOIMHOBas ontuka. [lonspuzanus ceera. ['pynmsl BoH, DJIEKTPOMarHUTHbIE
BOJIHBI B BEIIIECTBE
CamocrosiTesibHAst padoTa 00y4arOIIMXCH:
PaboTa ¢ KOHCIIEKTOM JIEKIIUI ¥ yueOHOU IUTEepaTypoH, pelieHre TUIIOBBIX 3a7au
Pa3nes S. KantoBas puszuka
Tema 5.1. ®uzuka 22. (Cojep:kaHue y4eOHOI0 MaTepuasia
aToma 3aKOHOMEPHOCTH CHEKTPOB aroma Bojopoxa. [lmanerapnas monens atoma Pesepdopna. IMoctynater 0K 3,4,5,
bopa. DnemenTsl Teopun bopa atoma Bogopona. Ypasuenue Ilpeaunrepa. ['unoreza ne bpoins. Bon- 7,10
HOBBIE CBOMCTBA BEILIECTBA.
Tema 5.2. ®duszuka?23. (Coaep:kaHue yueOHOro MaTepuasia
AaTOMHOIO0 sIApa U IAtomHoe sipo. CocraB siapa. Snepubie cunbl. Monenu saep. JlepekT Maccel u SHEprus CBSI3U siAep. 0K 3,4,5,
DIEMEHTAPHBIX  Ya- PannoaktuBHbIl pacnaa u ero Buabl. [lepuon nonypacnana. [loHsiTue 0 AIEpHBIX peakUUsX. 3aKOHB] 7,10
CTHIL COXpaHEHHUs B SJEPHBIX peakiusax. [lenenue Tsokensix saep. Peaknuu cnustHus siaep. DHepreTHuecKui
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24. \Hpaanqecxaﬂ paboTa: ¢pu3uKa aTOMHOTO s1/Ipa U JIEMEHTaPHBIX YaCTHII 2
CamocTosiTesqibHasi padoTa 00yYarOMXCsi: 5
PaboTa ¢ KOHCIIEKTOM JICKIMIA U Y4eOHOH JINTepaTypoil, pellieHre THIIOBBIX 3a/1a4

BCEI'O 72
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2.3. TemaTuveckuii U1aH U coAepkanue y4eOHoi nucuuiiuabl Pusnka (BAOYHOE OBYYEHUE)

HaumenoBanue
pa3/iesioB U TeM

Conep:xanue yueOHOro MaTepuasia, JIeKINH NPaKTHYeCKHe 3aHATHS, CAMOCTOsITeIbHAs padoTa
00y4aroIuXCcs

O0nLeMm
4acoB

Koanl koMm-
neTeHnui

1

2

4

Tema 1. ®dusnueckue
OCHOBBI MEXaHUKH

=

Conep:kaHue y4eOHOIro MaTepuasa
[Tpenmet u MeToabl pusuku. KunemaTnka MaTepuanbHOM TOYKH. J[MHAMUKA MaTepHalbHON TOYKH. Pa-
0oTa 1 sHeprus ['apmonnyeckue konebanus.. MexaHuka >KUJIKOCTH.

CamocrosiTesibHAs pa0oTa 00y4arOIIMXCH:

[Ipenmer u meronbl (pu3UKU. MeTonbl hrU3NUecKUX UCCIeIOBaHUN: TeOpUs U 3KcrepuMeHT. Posib ¢pusuku B
pa3BUTHH TeXHUKH. [IpocTpaHCTBO M BpeMs Kak QyHAaMeHTalbHbIe (pru3myeckre moHATHS. Moaenu ¢pusnde-
ckux o0bekToB. [loHsTHE O cucTeMax oTcueTa. MHepLuanbHble cUCTEMbI oTcyeTa. Pannyc-BeKTop marepu-
QIIbHOM TOUYKU. 3aKOHbI JBM)KEHUs. TpaekTopust MarepuaiibHON Touku. [TyTh 1 nepemerienrne Touku. CKOpocTh U
yckopenue. HopMasibHOE M TaHTeHIMallbHOE yCKOpeHne. KnnemaTtnuka IBUKEHHS TOUYKH 110 OKPY>KHOCTH. Y TJI0-
Basi CKOPOCTB U YIJIOBOE YCKOPEHHE.

OcHoBHas 3aa4a 1MHaMUKK. MIHepTHAs n rpaBuTaniMoHHas Macchl. JlMHaAMKMKa MaTEpHUaabHOW TOUYKU M Tea,
NIBAKYILIETOCS ITOCTYIIATENbHO. JIMHAaMUKa BPAIaTeIbHOIO JBHKEHHS TBEPAOIO Teja BOKPYT HEMOJBHKHOU
ocu. IMIynIbC CHIIBI, UMITYJIBC TEJIA. 3aMKHYTasi CUCTEMA. 3aKOH COXPAHEHUs UMITYJIbCa

paboTa c KOHCIIEKTOM JIEKIWH 1 y4eOHOM JTUTepaTypol, pelieHre TUIIOBBIX 3aa4

: Mexanuueckasi pabota. PaboTa nocrosiHHO# cuibl. Pabota nepemenHoi cuiibl. PaboTa cuit ynpyrocty, Ts-
roreHus. [loaHas MexaHudeckast SHeprus. 3aKOH COXpPaHEHUsI SHEPTUU.

["apMoHNUYecKue KoyebaHus. Y paBHEHHE FrapMOHNYECKUX KOJIEOaHUH U ero pelieHne. AMIUIMTY/Ia, 4acToTa U
(haza konebanwmii. 3aTyxaronue Koiedbanus. Y paBHEHHE 3aTyXalIKX KojiebaHuil. BeiHyXIeHHbIE KOJIeOaHusl.
Pezonanc. [IpuHIMIT Cyneprno3uMU U CI0XKEHHUE KOoJleOaHu .

['unpoauHamuKa, BA3KOCTb, HEC)KUMaeMoOCTh. WneanbHas )KUIKOCTh. JIMHUS TOKa, TpyOKa TOKa, YpaBHEHUE
bepuymnnu, popmyna Topuuemn. PeanbHas ®uakocTs. BsizkocTs, ypaBHenue bepnymnu, ypaBuenue HoroTo-
Ha, JaMUHapHOE TeueHue, TypOyJeHTHOe TeueHue, yucio PeitHonbaca

PaboTa ¢ KOHCIIEKTOM JIeKIUH U y4eOHOM JIUTepaTypoi, pelieHre TUIIOBBIX 3aa4

22

OK 1-10,
K 2.3

Tema 2. MoJiekyJsip-
HO-KHMHeTHYeCcKast
Teopuss M TEPMOIAU-
HAMUKA.

2.  |Comep:xanue yueOHOT0 MaTepHaJia:

OCHOBBI MOJICKYJIIPHO-KUHETHYECKOW TeoprH. CTaTUCTUYECKHE 3aKOHOMEPHOCTH JIJISl KJIACCHYECKOTO
MACaJIbHOTO Tra3a. MOJ'IeKy.]'IprHBIe ABJICHUS B ) KUAKOCTHU U T'as3€c. TepMO)II/IHaMI/IKa NacaJIbHOTO rasa. Pe-
QJILHBIC Ta3bl M PACIIPE/ICIICHUSI.

CamocrosiTesibHAs padoTa 00y4arOIMXCs

MounekynsipHas ¢pusuka. CtatucTudeckue 3akoHoMepHocTH. TepmoauHamuka. TepMouHaMuiecKas CUCTEM,

20

OK1-10
1IK 2.3
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TepMOJMHAMHUUECKHE TapaMeTpsl. TemnepaTypa, TepMOAUHAMHUYECKAs TEMIIEpATypHasl 1IKaja, yAEIbHbIN
00BbeM, TepMoguHamMuueckuii mpouecc. OcuoBHble nonoxenuss MKT. OtHocuTenbHas aToMHast Macca, OTHO-
CUTEJIbHAsI MOJIEKYJISIpHAsl Macca, aTOMHasl €JMHUIIAa MAaCChl, YUCII0O ABOraipo, KOJIMYECTBO BellecTBa, Moe-
KYJISIPHO-KMHETUYECKast TEOPHs UACAIBHOIO rasza. VlieanbHelil ra3, ypaBHEHUE COCTOSHUS UACAIBHOIO ras3a,
TeMIIepaTypa, AaBJICHUE, 1aBICHUE ra3a, CPEAHsS SJHEPTHs MOJIEKYJI, YUCIIO CTENEHENH CBOOOAbI, OCHOBHOE
ypaBHEHUE UaeanbHOro rasa. ['azoBbie 3akoHbl. M30mporecc, U30TepMUUYECKHI POLECC, U30XOPHBIH Mpo-
Liecc, M30XOPHBIN Mpouece, 3akoH [anprona. [lapuuansHoe naBneHue.

[ToBepxHocTHas sHeprus. [loBepxHocTHOE HaTskeHUe. [lonHoe HecMaunBaHne. KanviuiapHbIe IBICHUS.
Dopmyna Jlamnacca. J{nmuna cBo6onHoro npodera cpennss. [lonepeunoe ceuenue coyaapeHuss MOJIeKy 3¢-
(dexTuBHOE. YpaBHeHue nudpdy3un. YpaBHeHue Terionpooanoctu. Kosdoumment nuddysun. Bsskocts
MUHAMUAYECKAs.

TermnoeMKoCTh, ylenbHas TEMJI0EMKOCTh, MOJISIpHAs TEIUIOEMKOCTb. CBsi3b Mexay HUMHU. [lepBoe Havaio
repMoauHamMuKku. Pabota. Pabora mpu u3orepmuueckom mpoiiecce, padora mpu u300apHOM mpoliecce, padboTa
[IpY U30XOPHOM ITpoliecce. AnuadaTuyeckuil mporecc, padoTa pu aguadaTuyeckoMm npoiecce. BHyrpenHss
SHEPTHs UICATIbHOIO ra3a. DHTponus. Bropoe Hayano TepMoauHaMuku. TpeTbe Hayano TepMOJINHAMUKHU.
[uxn Kapno, KITJI nuxna Kapnao. Pacnipenenenne Makcsemna. Cpeansisi KBajpaTuyHasi CKOpocTh. CpenHsist
apudmernueckas ckopocth. Hanbomnee BepositHas ckopocts. Pactipenenenne bonbiimana. bapomerpuueckast
(dopmyia. PeanbHbli ra3. YpaBHeHHE peanbHOro raza Ban-aep-Baansca. Kputndeckue mapamerpsr. Coo-
CTBEHHBIH 00BbeM MoJieKyJbl. M3orepmbl Ban-nep-Baansca. ®a3za.

PaboTa ¢ KOHCIIEKTOM JIEKIIUI U yueOHO! IUTEepaTypoH, pelieHre TUIIOBBIX 3a7au

Tema 3. DiekrTpuue-
CTBO M MAarHeTU3M

3.  |Comep:xanue yuedOHOro MaTepuaJia
JnexkrpoctaTuka. I1oCcTOSAHHBIN 3eKTpruecKuil Tok. MarHurocratuka. DiekTpoauHamuka. [lepemen-
HBIC DJIEKTPOMAarHUTHEIE 1OJIsl. Y paBHEeHUs MakcBeia.

CamocrosiTesibHAs padoTa 00y4arOIIMXCH

DIIEKTPUYECKUM 3aps]l, TOUCUHBINA 3aps/l. 3aKOH COXpPaHEHHUS AJIEKTPUUECKOro 3apsaa. 3akoH Kynona. Ycio-
Busi paBHOBecHs. [IpoOHbIii 3apsa. HampspkeHHOCTH amekTpuueckoro nons. Cunosble nuHuM. [loTok BekTopal
HANpsHKEHHOCTU Yepe3 3aIaHHYI0 MOBEPXHOCTh. Teopema [Maycca. Toueunsiil 3apsia. YpaBuenue [lyaccoHna.
Bekrop anexkTpuueckoil uaaykiuu. [lone ot 6eckoneunoii miockoctu. Ilone ot 3apspkeHHol chepsl. PaboTal
[0 MEepPEMEIIECHUIO 3apsia B AJIEKTPUUYECKOM IoJie. DKBUIOTEHIMANbHbBIE JIMHUYU, 3KBUIOTEHIUAIbHbBIE T0-
BepxHOCTH. [loTennuan anekrpuyeckoro nois. Hanpsoxenue. CBA3b MEKIy NOTEHIIMAIOM U HANIPSKEHHOCTD.
DIIEKTPUYECKOTO MOJIsL. DIEKTPOeMKOCTh. CoeIMHEHNE KOHIEHCATOPOB. DHEPIHUsl 3apsSKEHHOTO KOH/IEHCATO-
pa. IIpoBonHuku. qusnexkrpuku. IlonspHble U HenossspHbIE TUAIEKTPUKU. Bektop nonspusanuu.. Cernero-
PIEeKTpUKH. [1be30371eKTpuKH. DIEKTPETHI.

DNEKTPUUYECKUN TOK. Y CIOBHsI BOSHUKHOBEHUS EKTpUUYECKOro Toka. CTOpOHHME CHJIBL. DNEKTPOABHIKYILAS

22

OK 3-10
1IK 2.3
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cwia. [TomHas paboTa €MUHUYHOTO MOJIOKHUTEIBLHOTO 3apsa npu nepemeniennd. Hanpsokenue. 3akon Owma.
3axkon Oma it moaHoW nenwu. [IpaBuna Kupxroda. Ammepmerp. Bonbrmerp. 3akon Jxoyns-Jlenna. SIBie-
HUE CBEPXIIPOBOJIUMOCTHU. DJIEKTpUUYECKUI TOK B razax. Monusanus razos. [loreHunan nonusanuu. Y napHas
nonuzanus. @orononuzansd. [loBepxHOCTHAsS MOHU3ALKA, TOBEPXHOCTHAs (poTonoHuzanusa. PexoMmOuHams
3apsUKEHHBIX YacTull. JIaBuHa 251eKTPOHOB. ['a30BbIN pa3psil, HECAMOCTOATENIBHBIN pa3psl, CAMOCTOSITEIIbHBIN
pazpsa. Tunel caMOCTOSTENbHBIX pa3psAioB. Teomui, HCKPOBOM, TyTOBOM, KOPOHHBIN pa3psibl.

[ToHsiTuEe 0 MarHUTHOM ToJie. MarHuTHOE 1oJie B BaKyyMe. MarHuTHOE B3aMMOAECHCTBUE TOKOB. MHIyKUIHs
MarHuTHOro nosst. 3akoH Ammnepa. HanpspkeHHOCTh MarHuTHOrO nosid. 3akoH buo-Casapa-Jlannaca. Ilone
MPsIMOTO TOKa U BUTKA ¢ TOKOM. Ilone BuTka ¢ TokoMm. [IpmHuun cynepnosunuu. Teopema 0 HUPKYISIUN
MarHuTHOro nostst. [lone mymHHOrO conenonpa. JleMcTBUE MarHUTHOTO II0JISI HA KOHTYP C TOKOM. MarHuTHbIN
MoMeHT pamku. Cuna Jlopenna. MarautHoe nosie B BemectBe. HamaramuyeHHOCTh. MaruutHas BOCIIPUUM-
YMBOCTh. MarnutHas npoHunaemocts. [{uamarnetuku. [lapamarnernku. @eppomarneruxu. [letns rucrepe-
3uca.

DNeKTpOMarHuTHast MHAYKIUsA. MarauTHeiii motok 3akon Papanes. [IpaBuino Jlenma. Camonnaykius. JHep-
rUsl MarHUTHOTO Tofisi Karymku. KoneGarenpHbiii KOHTYp. JIoOpOTHOCTH KOHTypa. Pe3oHaHCHBIE KpUBBIE.
[Tepemennbiii Tok. 3akoH Oma B menu nepeMeHHoro Toka. Mmmenanc. Tpancdopmarop. DIeKTpornpoBo/I-
HOCTb KJIETOK U TKaHeW. YpaBHeHUs MakcBesuia. DJIeKTPOMarHuTHbIE BOJIHBI.

PaboTa ¢ KOHCIIEKTOM JICKIMIA U YIeOHOH JINTepaTypoil, pelieHne THITOBBIX 3a/1a4

Tema 4. Duekrtpo-

4.  |Conmep:kaHue yuedOHOr0 MaTepuajia

MATHHUTHbIC  BOJIHBI. Bonnosas ontuka. [lonsipusanus csera. ['pynnbl BoaH, DJIEKTPOMArHUTHBIE BOJIHBI B BELLIECTBE. 2

OnTuka CaMocTosiTe1bHasi padoTa 00y4arommxcs:
[IIxana sneKTpoMarHUTHBIX BOJH. [IpuHnmn I'toiirenca. OcHOBHbBIE TOJ0XKEHUA. SIBIeHUEe MHTEp(EepeHLINH. OK 3 -10
Monoxpomaruueckas (WM CHHycouaaiabHas) BosHa. MHTeHcuBHOCTh. PaszHocth xoma. Kombua HeroToHa. 11K 2.3
Jludpakus csera. [Ipunnun Ioiirenca-®penens. Judpakuus Ppenens. dudpakuus Ppaynrodepa. du-| 15 '
(dpakuronnas pemierka. [lonspuzamus csera. Yron bprocrepa. ucnepcus ceera Paccesnue csera. Ilormno-
nieHue cBera. TennoBoe n3inydeHue. 3aKOHbI TEMIOBOTO U3JIyYEHUS.
PaboTa ¢ KOHCIIEKTOM JIEKIIUI 1 yueOHOU JIUTepaTypou, pelieHre TUIIOBBIX 3a7au

Tema 5. KBantoBass 5. |Coaep:kaHue y4eGHOTo MaTepuajia 2

(puznka du3uka atoma. PU3nuKa aTOMHOTO SApa U dJIEMEHTAPHBIX YaCTHUIL.
CamocTrosiTesibHAsE pa0oTa 00y4arOIIMXCH: OK 3. 4.5
3aKOHOMEPHOCTH CIIEKTPOB atoma Bojopoja. [lmanerapnas monens atoma Pesepdopna. [loctymnarsr bopa. 7 ’10’ ’
JnemeHTs Teopun bopa aroma Bogopoaa. Ypasuenue Llpenunrepa. 'unoresa ne bpoitns. BonHosble cBoii-| 15 '

CTBA BELECTBA.

IATOMHOE AAPO. CocraB Aapa. H,HepHLIe cuibel. Monenu AACP. I[C(I)CKT MacCChl 1 SHEPIrus CBA3U SAJCP. Panno-
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AKTUBHBIN pacnan u ero Bujabl. [lepuoa nonypacnana. [lonarue o siAepHbIX peakuusx. 3aKOHbI COXpaHEHUS B
SIICpHBIX peakuusx. [enenue Tsokenbix saep. Peakuuu ciusiHus saep. DHEPreTHYECKU BbIXOT SIIEPHBIX pe-
akiuid. [loHsTre 00 31eMeHTapHBIX YaCcTUIIAX.

PaboTa ¢ KOHCTIEKTOM JIEKIIUI 1 yueOHOU JTUTepaTypou, pelieHre TUIIOBBIX 3a7a4

BCEI'O

104
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3. YCJOBUSA PEAJIM3AIIMY YYEBHOM JUCIIUIIJIMHBI

3.1. TpebGoBaHusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanus yueOHOM TUCHHUILTUHBI TPEOYyeT HAMUKS y4eOHOro KaOMHeTa.

O6opynoBanue y4eOHOro kabuHeTa u pabouuX MECT:

- pabouue CTOJIbI U CTYJIbs 111 00yYaIOuXCs;

- pabouuil CTOJ U CTYJIbs JUIs IPEToaBaTeiei;

- TOCKa KJIaCCHAsi MarHUTHO-MapKepHas;

- HarJIsaHBIC TOCOOuS;

- KOMIUTEKT Y4eOHO-METOAMYECKON TOKyMEHTAITUH.

Texauueckue cpencTra 00yJIeHus:

- MYJbTUMEAUNHBIN IIPOEKTOP;

- HOYTOYK.

3.2. UndopMmanmonHoe odecnevyenne o0yueHmst
Y4eOHO-MeToauYeCKasi JOKYMEHTAIs
1. Meroanueckne peKOMEHIAINH IS CAMOCTOSITEIIBHON paOOThI CTYIEHTOB I10 JIHC-
ITUTUTAHE.
2. Coopuauk ®OC no pazaenam IUCHUTLITAHBI.

OcHOBHBIE HCTOYHHUKH

1. Crapoctuna, 1. A. Kpatkuit kypc ¢puzuku ayia 6akanaBpoB : yueOHoe nocobue / .
A. Crapoctuna, E. B. bypaosa, P. C. CanemanoB. — Ka3zanp : KazaHckuil Hanuo-
HaJIBHBIA UCCIIEOBATEIIbCKUN TEXHOJOTHICCKUN yHUBEpcUTeT, 2016. — 364 ¢. — ISBN
978-5-7882-2035-2/ - TekcT : 3MEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAS CUCTEMA
IPR BOOKS : [caiit], - URL.: http://www.iprbookshop.ru/79312.html.

2. Kypc ¢usukn : yuebHoe mocodbue / A. H. Jlapuonos, FO. 1. Kypakos, B. C. Bou-
mieB [u ap.], - Boponex : Boponexckwuii ['ocymapcTBeHHBIN ATpapHblii Y HUBEPCHTET
uM. Mmneparopa Ilerpa Ilepsoro, 2016. — 2013 — 203 c. — ISBN 978-5-7267-0929-1.
- Texcr : anexkTpoHHbIH // DaekTpoHHO-0MOaMoTeuHas cucrema IPR BOOKS : [caiit],
- URL: http://www.iprbookshop.ru/72682.html

I[OHO.]IHI/ITG.]IBHBIG HCTOYHHKHU

1. ®usuka: alropuT™bl perieHus 3aaad [Tekct] : yue6no-meton. Ilocobue / cocr. JI.
1O. IllapaeBa. — Upkytck / U3n-Bo BI'Y, 2014, - 63 ¢ — 30,00.

DJIEKTPOHHBIE PecypcChbl:

1. http://www/eLibrary.ru/ - Hay4Has snexTpoHHast OMOIHOTEKA.

2. http://www.alleng.ru/ - Becem xTo yuures.

3. http://www.edu.ru/ - Poccuiickoe obOpaszoBanue: ¢enepaibHbIii 00pa3oBa-
TEJIbHBIN TTOPTAJ.

4. www .krugosvet.ru/ynuBepcanbHas sHnukiIonenus «Kpyrocser»/;

5. http://sciteclibrary.ru/HayyHo-TeXHHYECKas OMOMINOTEKA/;

6. www.auditorium.ru/ Oubnuoreka HHCTUTYTa « OTKPHITOE OOIIECTBOY/ .

7. http://lib-catalog.isea.ru — 6ubnuoreka bI'Y.

8. www.fcior.edu.ru (denepaibHbiii HEHTP MH(POPMAITMOHHO-
00pa3oBaTeIbHBIX pecypcoB). wwww. dic. academic. ru (AkaaeMuK.



http://www.iprbookshop.ru/79312.html
http://www.iprbookshop.ru/72682.html
http://www/eLibrary.ru/
http://www.alleng.ru/
http://www.edu.ru/
http://www.krugosvet.ru/универсальная
http://sciteclibrary.ru/научно-техническая%20бибилиотека/
http://www.auditorium.ru/
http://lib-catalog.isea.ru/
http://www.fcior.edu.ru/

CrnoBapu U DHIIHUKJIOIIEINH).

9. www.booksgid.com (Books Gid. Dnekrponnas  OuOIHOTEKA).

10. www.globalteka.ru (I'mobanTeka. ['moGasbpHast ounbaroTeKa
HAYYHBIX PECYPCOB).

11. www.window.edu.ru (ExuHoe OKHO [gocTynma K 00pa3oBaTeIbHBIM
pecypcam). www. St-books. ru (JIyuimmas yueOnas aureparypa).

12. www.school.edu.ru (Poccuiickuii o0Opa3oBaTeIbHbIN mopTal.
JIoCTyIIHOCTh, KadecTBO, 3()()EKTUBHOCTD).

13. www.ru/book (DmektpoHHass OMOMMOTEYHAss  CUCTEMA).

14. www.alleng.ru/edu/phys.htm (OGpa3oBarensubie  pecypcel  UH-

TepHeTa — DU3HUKA).
15. www.school-collection.edu.ru (Exmnaasi xoJuteKmus THPPOBHIX
o0pa3oBaTeIbHBIX pecypcoB). https//fiz.1september. ru (yueOHo-

MeToanueckas — rasera «Duszmka).

16. www.n-t.ru/nl/fz (Hobenesckue saypeatrsl 1o GU3HKE).

17. www.nuclphys.sinp.msu.ru (SIaepuas ¢pusuka B urepuere).

18. www.college.ru/fizika (ITogroroeka & EI'D).
19. www.kvant.mccme.ru (Hay4HO-IOITYJISIPHBIMA uzuko-maremartu-
qyecKui )kypHall «KBaHT»).

3.3. Ilepeyenn 3aHATHI, MPOBOJAMMBIX B AKTUBHBIX U HHTEPAKTUBHBIX (hopmax
OO01Iee KOJTUYECTBO ayJUTOPHBIX YacoB — 52 yaca.
3aHATHS B aKTUBHBIX M MHTEPAKTUBHBIX (popmax — 6 yacos.

Tema 3ansaTHA 4achl dopma poBeACHUS
DneKTpocTaTHKa 2 | lHTepakTUBHAas JIEKIUs
BonHoBas ontuka 2 | Ilpe3eHTanuu ¢ UCHOIH30BAHUEM
Pa3IMYHBIX BCIIOMOTaTEIbHbIX
CPEICTB
[onspuzanus cera. ['pynmbl BomH. DnekTpoMarHuT- | 2 | VIHTepaKTHBHAS JIEKIUS
HBIC BOJIHBI B BELIECTBE
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http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.school.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/

4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHWS YUEBHON

JUCHUITIJIMHBI
Ne Conep:kanue OcHOBHBIE ITOKAa3aTe- MeToanbI OLIEHKH
JIM OLICHKH pe3yJibTara
Vi Pemath KOHKpETHBIE 3a/1a4 U3 pa3- Pemenue 3agau Kontponbnas pabora,
JUYHBIX 00JacTelt PU3NKU KOHTPOJBbHBIA  TECT,
IIPOMEKYTOUHAs aTTe-
crauusi B opme 3aye-
Ta
Y2 | IIpoBoauth 00pabOTKY pe3ysbTaToB Pemenune xonmmuectBeH- | KonTponbHast pabota,
U3MEPEHUH C UCMONIb30BaHUEM CTaTU- | HBIX 3a/1a4, IPOBEACHUE | KOHTPOJIbHBIM  TecT,
CTHYECKHX METOJIOB U COBPEMEHHOM JKCIIEPUMEHTOB IIPOMEXYTOUHasl aTTe-
BBIYUCIIUTENIbHOW TEXHUKU crauus B opme 3aue-
Ta
31 OcCHOBHBIE MTOHATHUS, 3aKOHBI U MoJieNu | Perienne KoiauuecTBeH- | YCTHBIA OIpoc, Ipo-
MEXAaHHUKH, JJIEKTpUYECTBA M MAarHe- | HbIX M KauyeCTBEHHBIX | MEXKYTOYHas arTecTa-
TU3Ma, KoJieOaHUil M BOJH, KBAaHTOBOH | 3aJau us B popme 3auera
(Gu3MKK, CTATUCTMYECKON  (PU3UKH,
TEPMOJIMHAMUKHI
32 | OOBsicHATD (HU3HYECKYIO CYHNIHOCTH | PemieHne komudecTBeH- | YCTHBIN ompoc, Imy0-
SBJICHUH, MPOLECCOB U 3PQPEKTOB, Jie- | HBIX U KAuYeCTBEHHBIX | JMYHOE BBICTYIUICHUE,
KAIUX B OCHOBE YCTpOWCTBa U (YyHK- | 3a7a4 MIPOMEXYTOUHAsl aTTe-
[UOHUPOBAHMS TEXHUUYECKHX H3JIeIUi crauus B opme 3aye-
1 00BEKTOB Ta
OK'1 | Ilonumare cymHocTs M couuanbhyio | IlogroroBka k myOmuu- | [IyOauuHoe  BhICTYH-
3HaYMMOCTh CBOEH Oyaymiedl mpodec- | HOMy  BBICTYIUICHHIO, | JIGHHE.  DKCIEPTHOE
CHM, TPOSABIATH K HEH YCTOWYMBBIM | BBIIOJIHEHHE  INPOEKT- | HAOII0/IeHUEe
MHTEpEC HO paboTHI
OK 2 | AHanuzupoBarb couuanbHO-3KOHO- | [TonroroBka k my6muu- | [TyGnuuHoe  BBICTYII-
MHUYECKUE U TOJIUTUYECKHE MPOOJEMBbI | HOMY  BBICTYIUICHUIO, | JIEGHHE.  DKCIEpTHOE
U TPOLECCHl, HCMOJIb30BaTh METObI | BHIIOJHEHUE  IPOEKT- | HaONI0/IeHNE
I'YMaHHUTapHO-COLIMOJIOTUYECKUX HayK | HOW paboThI
B Pa3JIMYHBIX BUAAX MPOPECCHOHANb-
HOM ¥ COLMAIIBHOM AEATEIHOCTH
OK 3 | Opranu3oBbiBaTh CBOIO COOCTBEHHYIO | Pemenne — kadectBeH- | [lucemenHas pabora,
JeSITebHOCTD, ONPENENIATh METOJbl U | HBIX U KOJUYECTBEHHBIX | MyOJIMYHOE  BBICTYII-
crocoObl  BBINIOJMHEHUS Mpodeccuo- | 3aaay, BBIMIOJITHEHHE | JIEHUE, IPOMEXYTOU-
HaJIBHBIX 3a]1a4, OLlEHUBATh UX 3 (DeK- | IKCIIepUMEHTATbHbIX Has  arrecTauys B
TUBHOCTb U KauecTBO. 3alaHuii,  HamMcaHue | (opme 3aueTa
coobmeHuit, peepartos
OK 4 | Pemath mpoOyeMsbl, OlleHUBaTh pUCKH | PemieHne TecToB, BbI- | BelmogHeHne mpoekT-
U MPUHUMATH PEICHUs] B HECTAHJAPT- | MOJIHEHWE NMHCbMEHHBIX | HBIX paboT, KOHTPOJIb-
HBIX CUTYalUsIX pabot, myOMu4YHBIE BBI- | HBIX padOT, MPOMEXKY-
CTYIUJICHUS TOYHas arTecTanus B
dbopme 3agera
OK 5 | OcymiecTBisTh MOUCK, aHANU3 | OleH- | [logroToBka k myOnmu- | DKcrepTHOE — HAOIIO-
Ky uHpopManuu, HEOOXOAMMOHW MJis | HOMY  BBICTYIUICHUIO, | JIeHUE
MOCTAaHOBKU U pelleHus mpodeccuo- | BHIIOJHEHUE  MPOEKT-

HaJbHBIX 3aaay, HpO(bCCCI/IOHaJIBHOFO
N JJMIYHOCTHOI'O Pa3BUTHUA

HOM paboThI
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OK 6 | PaGoTath B KOJUIGKTHBE W KOMaHJE, | PemieHne  KauecTBEH- | DKCIepTHOE  HaOIIO-
obecrieunBath ee cruiodeHue, (p@dek- | HbIX 3amgad, BBIMOJHE- | IEHUE
TUBHO OOLIAThCA C KOJUIETaMH, PYKO- | HUE MPOEKTHBIX padoT
BOJICTBOM, MIOTPEOUTEISIMU
OK 7 | CamocTosTenbHO ompenenaTs 3afgauu | Hamucanwe pedeparos, | DxcnepTHoe — HaOIoO-
npoecCHOHANBHOTO W JUYHOCTHOTO | COOOUICHHM, MOArOTOB- | IEHUE
pa3BUTH, 3aHUMAThCSI caM00Opa30Ba- | Ka MPOEKTHBIX PadoT
HUEM, OCO3HAHHO IJIAHUPOBATh IMOBBI-
IICHUE KBAIM(DUKAIIH
OK 8 | CtaBuTh menu, MOTHBUPOBATH Jesi- | BeIMoMHEHHE  MpOEKT- | DKCIepTHOE  HaOIIo-
TEJIBHOCTh MOJYMHEHHBIX, OPraHU30- | HBIX padoT  TPYIIOH, | AeHue
BbIBaTh U KOHTPOJUPOBATH UX PAObOTY | SKCIIEPUMEHTAIBHBIX
C NPUHSATHEM Ha ce0si OTBETCTBEHHO- | 3aJIaHUM
CTH 3a pe3yJbTaT BBINOJIHEHHS 3aja-
1505071
OK 9 | beiTh TOTOBBIM K cMeHE TexHoioruil B | Hanucanue pedepartos, | DkcriepTHOe  HabIIO-
poEeCCHOHAIBHON JEATEIHbHOCTH COOOIIIEHUH, TMOJATOTOB- | IEHUE
Ka MIPOEKTHBIX paboT
OK 10 | Oco3naBate u mnpuHMMATh OTBeT- | [loaroroBka npoekTHbIX | DKCIIepTHOE  HAOJIO-
CTBEHHOCTh 3a OJKOJIOTWUYECKHE TI0- | pabor, BBITMIOJIHEHUE | ICHUE
cieAcTBus mpodeccHoHaNbHOU  fes- | pedeparoB
TEIbHOCTH, COOJIIO/IaTh PErJIAMEHTHI
[0 DKOJIOTMYECKON 0e30IacHOCTH U
OPUHIIMIIB  PAIlMOHATBHOTO MPUPOJIO-
[10JIb30BaHNUs, BbIOMpaTh CIOCOOBI MO-
BBIIIICHUSI HKOJIOTMYECKOil Oe30macHo-
CTH TPOECCHOHATBHON ACSITEILHOCTH
OpraHu3aluu
[1K2.3 | BBIOTHATH KaJJaCTPOBYIO CHEMKY BoinonHenue  mpoekT- | OKcnepTHoe — HalIo-
HBIX paboT JICHHE
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