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1 OBIIASI XAPAKTEPUCTHKA PABOYEl TPOrPAMMBI  VUYEBHOWM
TACHATTAHBI

1.1 O6nacTh MpUMe HeHUSI MPOTPAMMBbI

Pabouas mnporpamma ydeOHOW auciurumHbl @Ou3nka SBISETCS YacThio 00pa30BaTEIbHOM
nporpaMmMel  CIIO — mporpamMmbl MOJATOTOBKH CIELHUAIMCTOB CPEAHEr0 3BEHA IO CHELHaIbHOCTH
cpeaHero npogeccuOHaIbHOrOo 00pa3oBaHUs TEXHOJOTMYECKOro mnpoduis mpodeccuOHaIbHOIO
o0pazoBaHus

Pabouas mporpammMa coctaBiieHa sl OUHOM GOpMBI 0O0yUIEHHUS.

1.2 MecTo JMCIMIUIMHBI B CTPYKType IpPOrpaMMbl NOATOTOBKH CHEUHAJHMCTOB CpeJIHero
3BeHa

VuebHas aucuumumMHa «@Pu3nka» OTHOCUTCS K OOIIEOO0pa30BATENBHOMY LHUKIY IIPOrPaMMbl
MOJArOTOBKM CHELHAIMCTOB CpPEIHEro 3BeHa M OTHOCHTCA K mpenmerHoil obmactu ®PI'OC cpennero
oOmero oopazoBanusi «EcTeCTBEHHbBIE HAYKHY.

VYpoBeHb ocBoeHHS yueOHOM nucnuIumHbl B cootBeTcTBUU ¢ PI'OC cpenHero odmero oopa3oBaHus
yITyOJIeHHBIH (TTIPOQUITBHBIH ).

Pabowas mnporpamma y4eOHOW aucUMIUIMHBI DU3MKA UMEET MEXKIPEIMETHYIO CBs3b C
001meo0pa3oBaTeIbHBIMUA YU€OHBIMH JUCHUIUIMHAMU buoxumus, ActponoMusi, MaTtemaTHka.

3HaHUS U YMEHUs, TOJyuYeHHbIE O0yJaroIMMUCS IPU OCBOCHHH 0O0IeoOpa3oBaTeNbHON yueOHOU
TUCIHUTUIMHBI «DU3MKa», YIIYONSIOTCS M PACIIMPSIOTCS B IMPOILECCe M3YYCHUsI YUEOHBIX JUCIUTIIINH
IpOrpaMMbl  IMOATOTOBKM  CHEHUAJIMCTOB  CPEAHEro  3BEHa €CTECTBEHHOHAYy4YHOTO U
00menTpohecCHOHABHOTO ITUKIOB.

1.3 lnanupyembie pe3yabTaThl 0CBOEHUS TUCHHUIIUHBI:
OcBoeHue coaepxkaHusi ydeOHOW aucHUIUIMHBI «Du3nka» 00ecrmeynBaeT JOCTH)KCHUE
00yJarOIMMIUCS CIEAYIONMX Pe3yJbTATOB:

JINYHOCTHBIE Pe3yJIbTATHI

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
JIP4 | Hayku ¥ OOIIECTBEHHON NMPAKTUKXA, OCHOBAHHOTO Ha JUAJIOTe KYIbTYp, a TAKKe Pa3IMYHBIX
(dopM 0OIIECTBEHHOTO CO3HAHU S, OCO3HAHHUE CBOETO MECTa B MOIHUKYIBTYPHOM MUDE;
TOTOBHOCTb M CHOCOOHOCTh K O0Opa3oBaHWIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha
JIP9 | mpoTshKeHUU BCEH >KU3HU; CO3HATENbHOE OTHOINEHHE K HEMPEpHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHEMHON TpodeccoHanbHON U OOMIECTBEHHOMN JESITeThHOCTH;

OCO3HAHHBIA BBHIOOp Oyaymie mpodeccu W BO3MOKHOCTEH pealu3alui COOCTBEHHBIX
KU3HEHHBIX TIAHOB; OTHOIICHHE K MPOQecCHOHaNbHON AESTEeThHOCTH KaK BO3MOXKHOCTH
ydacTusi B PEIICHUU JIMYHBIX, OOINECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npooiem;

JIP13

MeTanpeaMeTHbIE Pe3yJIbTaT bl

YMEHHE CaMOCTOATEIBHO ONpEACNATh IeJdd JEATEIbHOCTH ¢ COCTaBJIATH  ILJIAHBI
JESTEIIbHOCTH;, CaMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJMPOBATh U KOPPEKTUPOBATH
MP1 | mesTenbHOCTH;, MCIOJIB30BAaTh BCE BO3MOXKHBIC PECYpPChI IS JTOCTHKEHUS TMOCTABJICHHBIX
1eyell M peajau3alyy MJIaHOB JISATSIIBHOCTH; BEIOMPATh YCHEIIHbIE CTPATETHH B Pa3IMUHBIX
CI/ITyaLII/IHX;

BJIAJICHUE HAaBbIKAMH TI03HABATEIBHOW, Yy4eOHO-UCCIEAOBATEIIBCKOM H  MPOEKTHOM
NEATEIIbBHOCTH, HaBBIKAMH  pas3pelleHHss MpoOJeM; CIOCOOHOCTh M TOTOBHOCTH K
C&MOCTOSITGJH)HOMY HOI/ICKy MCETOA0OB peIHCHI/ISI HpaRTI/I‘-IeCKI/IX 3aaay, HpI/IMeHeHI/IIO
pa3IUYHBIX METOJIOB MTO3HAHUSI,

TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSTEIbHOW HWH(MOPMAIMOHHO-TI03HABATENHHON
MPp4 | ACATENBHOCTH, BIIaJICHHE HABBIKAMHU I1OTy4EHHUS HE0OXoauMON HHEGOPMAIIMK U3 CIIOBapen
pasHBIX THUIIOB, YMEHHE OPUCHTUPOBATHCA B PpaA3IUYHBIX HCTOYHMKaX WHQopMamuu,
KPUTHYECKH OILICHWBATh M HHTEPIPETUPOBATh WHQOPMAINIO, TOIYyIaeMyl0 U3 Pa3TUYHBIX
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HCTOYHHKOB,

MP5

YMEHHE HCIIOJB30BaTh CPEICTBA WH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH
(manee - MKT) B pelieHHN KOTHUTUBHBIX, KOMMyHUKATUBHBIX U OPTAaHU3AIMOHHBIX 32144 C
coOmtofienneM  TpeOOBaHMIA SPrOHOMHKH, TEXHHUKHU 0€3011aCHOCTH, TUTHCHEI,
pecypcocOepeeHns], TPAaBOBBIX K ATHYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MacCHOCTH;

MP9

BJIa/ICHUE HaBBIKAMU TTO3HABATEIbHON PeUIEKCHHU KaK OCO3HAHUS COBEPIIIAEMBIX JEHCTBHUH U
MBICIIUTENBHBIX IPOLECCOB, MX PE3YINbTATOB M OCHOBAHWI, TPAHUI] CBOErO 3HAHUS M
HE3HAHMS, HOBBIX IT03HABATEJIBHBIX 33/1a4 U CPEJICTB UX JTOCTHIKECHHUSL.

ITpe n1MeTHBIE pe3yIbTaThI

I1P1

c(OPMUPOBAHHOCTh MPEACTABICHUNH O POJM M MecTe (M3UKM B COBPEMEHHOM HaydyHOM
KapTHHE MUPa; MOHUMaHue (PU3MYECcKOi CYIHOCTH Ha0M0JaeMbIX BO BeeneHHOM sSBICHMIA;
MOHUMaHuE poiu (U3uKu B (POPMUPOBAHMHU Kpyro3opa U (yHKIIMOHAIBHOW TPaMOTHOCTH
4eJI0BEKa JUIs PElICHUs IPAKTUYECKUX 33714,

I1P2

BJIaJICHUEC OCHOBOIIOJIaraloMn (1)I/ISI/I‘~I€CKI/IMI/I IMOHATUAMHA, 3aKOHOMCPHOCTAMHU, 3aKOHAMU
Y TEOPHSIMU; YBEPEHHOE MOJIH30BaHNE (PH3NUECKON TEPMUHOJIOTHEH U CHMBOJIMKOM;

I1P3

BJIa/ICHUE OCHOBHBIMH METOJaMHM HAyYHOTO TIO3HAHMS, HCIOJIB3YeMbIMU B (U3UKE:
Ha0lo/leHue, OMHCaHHWe, M3MEpEeHUEe, SKCIEPUMEHT, yMeHus o0pabaThiBaTh PpPe3yJbTaThl
U3MEpEeHU, OOHapyKMBaTh 3aBUCHMOCTb MEXIY (DM3MUYECKUMHU BEITUYMHAMH, OOBACHSTH
IIOJIY4YEHHBIE pe3yNbTaThl U J€J1aTh BHIBOJIBI,

[1P4

copMUPOBAaHHOCTh YMEHUS peliaTh (PU3NYECcKue 3a/1auH;

chOpMUPOBAHHOCTh YMEHHS MPUMEHSATH IMOJYyYCHHBbIE 3HAHUS IS OOBSICHEHUS YCIOBHUH
MpoTeKaHus (U3NYECKUX SIBJICHUN B MPUPOAE U JUISl MPUHSATHS MPAKTUUYECKUX pEIICHUN B
MOBCEIHEBHOMW )KM3HH;

c(OPMHUPOBAHHOCTh COOCTBEHHOW IMO3UIMH 110 OTHOUICHHIO K (U3NYECKON HH(pOpMALIHH,
M0JIy4aeMON M3 Pa3HbIX HCTOYHUKOB;

cOpMHUPOBAHHOCTh CHUCTEMBI 3HAHUH 00 0OHNMX (PU3NUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, MPEJACTaBICHU O JeHCTBUU BO BcenmeHHOW (M3MYECKHX 3aKOHOB, OTKPBHITHIX B
3eMHBIX YCIOBHSIX;

cOpPMHUPOBAHHOCTh YMEHHUS HCCIEIOBATh W aHATU3WPOBATH Pa3HOOOpasHbIe (DM3MUECKUE
SIBJICHUS M CBOWCTBA OOBEKTOB, OOBSCHATH MPUHITUITEI PAOOTHI M XapaKTEPUCTUKUA TTPHUOOPOB
U YCTPOHCTB, OOBSCHSTH CBSI3b OCHOBHBIX KOCMHYECKUX OOBEKTOB C Teo(u3UYeCKUMHU
SBJICHUAMMU

ITP9

BJIAZICHUE YMEHMSIMM BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIATAIOIM X
¢u3nyecKMX 3aKOHOMEPHOCTEH M  3aKOHOB, MPOBEPSATh UX OKCIEPUMEHTAIBHBIMU
cpeacTBaMu, GopMynupys Liedb UCCIECAOBAHNUS;

ITP10

BJIQ/ICHUE METOAAMH CaMOCTOSATENBHOTO TMJIAHUPOBAHMS M TPOBENEHUS (PU3MUECKH X
SKCIEPUMEHTOB, OIMCaHUs W aHaJIW3a IOJYYEHHOW M3MEpUTENbHOM HH(OpMaLUH,
ONPEEICHUs JOCTOBEPHOCTHU IOJIy4EHHOIO PE3YIIbTATA;

ITP11

c(OpMUPOBAHHOCTh YMEHUN MPOTHO3UPOBAThH, AHATU3UPOBATh M OICHUBATH IOCIIEACTBHS
ObITOBOM W TMPOU3BOACTBEHHON [ESATEIBbHOCTH YEJIOBEKa, CBSA3AHHOM ¢ (hM3MYECKUMU
poleccaMu, ¢ O3UIUM IKOIOTUYECKONH 0€30MaCHOCTH.




2 CTPYKTYPA U COJAEPKAHME YYEBHOMW JUCLUTLIMHBI

2.1 TemaTH4ecKHui mJIaH

YyeOHasi Harpy3ka o0y4arommxcst

B TOM 4Yuc.jie
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JIP4, JIP13 MP3,
Beenenune 2 2 IIP2
JIP4, MP 3, MP4,
Pa3znen 1 Mexanuka 27 13 10 4 IIP1, IIP2, IIP3,
11P4, ITPY
Tema 1.1 Kunemaruka 10 4 4 2 gﬁj’ MPp4, IIP1,
JIP4,MP3,IIP2,
Tema 1.2 3akonsl Mexanuku HproToHa 6 4 2 [1P4 TP
JIP4, MP3,MP9,
Tema 1.3 3akoHbI COXpaHEHHS B MEXaHUKE 11 ) 4 2 TIPI-IIP4
JIP4, JIP9, MP3,
Pazneu 2 MP4, MPY, IIP2,
OcHOBBI MOJIEKYJISPHOI () U3HKH U 26 11 6 9 ITP3, ITP4, I1P7,
TePMOAMHAMHUKH 11Ps, I1P9,
IIP10, ITP11
JIP9,MP3, MP4
Tema 2.1 OcCHOBBI MOJIEKYJISIPH O- iy ’
o ORYIIAP 11 4 4 3 IIP2, I1P3, I1P4,
KUHETUYECKON TeopuH. MeanbHslil ra3 1IPS8
o o JIPY9, MP3, IIP3,
2.2 CBoiicTBa MapoB, >XKUAKOCTEH U TBEPIBIX 10 4 6 TIP7. TIPS, 11P9.
Ten 1IP10
JIP4, MP3, MP9Y,
Tema 2.3 OCHOBBI TEPMOJMHAMUKHI 5 3 2 IIP2, TIP3, TIPA4.
1IP11
JIP13, MP3,
Paznea 3 MP4, MPS, ITP4
! 50 26 10 14 IIP5’ ITP6’ HP7,
DJIeKTPOAMHAMHUKA ) ) f
IIPS, ITP11
JIP13, MP4,
Tema 3.1 Dnekrpuueckoe 1mose 6 4 2 MPS, I1P4, 11P6,
1IP7
JIP13, MP3,
Tema 3.2 3aKoHBI TOCTOSIHHOTO TOKA 22 6 6 10 MP4, TTP4, TIPS,
1IPS
Tema 3.3 DneKkTpuuecKuid TOK B pa3jIuyHbIX JIP13, MP3,
10 6 4 MP4, IIP4, TIPS,
cpenax I1P11
Tema 3.4 MarauTHOE MoJIe 6 6 ﬂPIIYi,’ ]I]7P4,
JIP13, MP1, IIP4,
Tema 3.5 DyekTpoMarauTHas MHAYKIHS 6 4 2 P11, 1IP6
JIP4, JIP13, MP3,
Pasnen 4 20 8 8 4 MP4, IIP1, ITP2,
KoJie0anust 1 BOJHBI 11P4. IIP10




Tema 4.1 Mexannueckue koneOaHUS U 6 2 5 5 JIP13, MP3, IIP1,
BOJIHBI IIP2, ITP4
JIP13, MP3
Tema 4.2 DyIeKTpOMarHUTHBIC KOJICOAHUS M ’ ’
P 14 6 6 2 MP4, IIPI,
BOJIHEI 1IP2, IIP4, IIP10
Paznen S JIP4, MP3, IIPI,
Onrnka 14 4 2 8 11P2, [1P4, ITP$
Tema 5.1 [lpupona cBera. BoiaHoBbIE 14 4 2 8 JIP4, MP3,1IP1,
CBOICTBa CBETa 11P2, ITP4, IIP8
Pa3nen 6 10 7 3 JIP4, MP9, ITP2,
DileMEeHTHI KBAHTOBOI () H3HKH 11P4, ITP6, ITP11
6 4 2 JIP4, MPY, IIP2,
Tema 6.1 KBanToBasi onrtuka IIP4, I1P6, ITP11
Tema 6.2 ®usnka aroMa ¥ aTOMHOTO A7pa 4 3 1 P4, IAY/;PIQI’ 11ps,
Pa3znen 7 5 5 JIP4, MP9, IIP1,
Dposnonus Beesienuoi 1IP8, 11P7, ITP11
o JIP4, MPY, IIP1,
Tema 7.1 Ctpoerue u pa3Butue BceeneHuoit | 2 2 P8, 1IP7. TIPI ]
Bcero 151 73 39 39
IIpomesxkyTouHas aTTeCTALMA, B TOM YHUCJIe 18 JIP4, MPY, I1P1,
KOHCYJIbTAIIMH 1p7
Bcero 169 73 39 39

2.2 Conep:kaHue yueOHOU TUCIATITHHBI
BBEJIEHUE
Bxoauoii koHTposab. MHCTpYKTUBHBIN 0030p coaepkaHus yuyeOHOW TUCHUILIMHBI U 3HAKOMCTBO
o0yJaroMXCcsi C OCHOBHBIMU YCIOBUSMH U TpeOOBaHUSAMHM K OCBOEHHIO IporpaMmsbl. Pusznka —
¢dyHmaMeHTallbHass Hayka O MPUPOJIE.

EcTecTBeHHOHAay4YHBIMI METOJ MO3HAHWSA, €r0 BO3MOXKHOCTM MW TPaHHUIBl IHPUMEHHUMOCTH.
OKCepUMEHT M Teopus B IMpolecce IMO3HaHWsA Npupoasl. MopaenupoBaHue (QU3NYECKUX
ABJIECHUN U 1mpoueccoB. Poib JKCIepuMEHTa W TEOPUHM B IPOLECCE IO3HAHUS IPUPOIBL.
®duznueckas BenuuuHa. [lorpemHoctu nsMepenuil pusnyeckux BenuyuH. OU3MYeCcKUe 3aKOHBI.
['paHu1Bl TpUMEHUMOCTH (pr3HUecKuX 3aKOHOB. [loHsTHE O (pM3nMUeckol KapTHHE MM pa. 3HAuUeHHU e
¢usuku npu ocsoenuu npodeccuii CIIO u cneunansaocteir CIIO.

Buapl yueoHoii 1esiTe IbHOCTH

VYMeHUsI MOCTAaHOBKMU LieJeld JeATEIbHOCTH, IUIAHUPOBAHUS COOCTBEHHOM JEATENBHOCTH MJIs
JOCTUKEHU s IOCTABICHHBIX L€IEH, NMPEABUIACHUS BO3MOXHBIX pPE3yIbTaTOB JTUX JEHCTBUH,
OpraHu3aluy CAMOKOHTPOJISI M OLCHKHU ITOJY4EHHBIX PpEe3yJbTaTOB.

Pa3zBuTue crnocoOHOCTH SCHO M TOYHO M3JaraTb CBOU MBICIHU, JJOTUYECKA OOOCHOBBIBATH CBOO
TOYKY 3pEHHUS, BOCIPHUHUMATh W aHAJIM3UPOBATH MHEHHS COOECEAHMKOB, MpPHU3HABas IPaBo
JpYroro 4ejgoBeKa Ha MHOEC MHEHUE.

[TpousBenenne u3MepeHUss U3NYECKUX BEIMYMH U OILICHKA TPAaHUIbl MOTPEIHOCTENH H3MEpEeHH.
[IpencraBnenue rpaHUIbl MOTPEIIHOCTEH HM3MEpEeHUH MpPHU MOCTPOCHUM TpadUKOB. YMeHUe
BBICKAa3bIBATh TUITOTE3bI JJIs1 OOBSICHEHU I HaOI101aeMbIX SBJIIEHUM. YMeHUe nmpeaiaratb MoJaean
ABJICHUM. YKa3aHuME TpaHUIl NPUMEHUMOCTH (GHU3NUYECKUX 3aKOHOB. 310)KeHHME OCHOBHBIX
IIOJIOKEHUY COBPEMEHH OM Hay4YHOH KapTUHBI Mupa. [IpuBenenne npumMepoB B SHUS OTKPBITHH B
Gu3nukKe Ha Iporpecc B TEXHUKE U TEXHOJOTUHU Npou3BojcTBa. Mcnons3oBanue MHTepHera miis
noucka MHGopMaLuu

Pazgea 1 MEXAHUKA




Tema 1.1 Kunemaruka
Mexannueckoe npuxkenue. [lepememenue. Ilyre. CkopocTs. PaBHOMEpHOE TpsSMOJMHEHHOE
IBUKEHUE. YcKopeHue. PaBHomepemeHHoe MpsiMoNuHEWHOe ABUxkeHue. CBOOOIHOE TaaeHUE.
JBmxeHue Tena, OpOIIEHHOTO O] YIJIOM K rOpu30HTY. PaBHOMEpHOE JBMIKEHHE MO OKPYKHOCTH.
Buabl yueOHOM 1eATEILHOCTH

[IpencraBieHne MEXaHHYECKOTO IBMIKCHHUS Tejda YpPaBHEHHSIMH 3aBUCHMOCTH KOOPAWHAT U
IpOEKUHEH CKOPOCTH OT BpeMeHH. IIpeacTaBieHne MeXaHUYeCKOTO JBM)KEHU S Tena rpaduKaMu
3aBUCUMOCTH KOOpJMHAT W MpOEKIHed CKopocTd OT BpeMeHu. OmpeneneHue KOOpAUHAT
OPONJIEHHOTO MYTH, CKOPOCTH W YCKOpPEHHMs Tejla Mo rpadukaM 3aBHCHUMOCTH KOOPAWHAT M
IPOEKIUH CKOpocTH OT BpeMeHU. OmnpenesneHue KOOpPJIMHAT MPOHAEHHOIO IYTH, CKOPOCTU U
YCKOpEHHUS Tejla O YpaBHEHHUSM 3aBUCHUMOCTU KOOPAUMHAT U MPOEKIUH CKOPOCTH OT BPEMEHH.
IIpoBeieHnEe CpaBHUTENBHOTO aHaJM3a pPAaBHOMEPHOIO M PaBHONEPEMEHHOIO [BM)KEHUU.
VkazaHue MHCHOJb30BaHUS TOCTYNATEIBbHOIO M BpAIATEIbHOTO JABUIKEHUH B TEXHHKE.
[IpuobpeTeHue ombiTa pabOTHl B TPYIIE C BHIMOJIHEHHEM pPa3JIMYHBIX COIMAJIbHBIX POJIEH.
PazpaboTka BO3MOXHOW cHCTeMBbl JEHCTBUH M KOHCTPYKIUHU sl HKCHEPHMEHTabHOTO
ONpENeNICHNs] KHHEMAaTUYEeCKUX BEJIUYUH.

Tema 1.2 3akonbl Mexanuku HbroToHa

[TepBriii 3axkon Heiorona. Cuma. Macca. Umnynsc. Bropoii 3akon Hprotona. OcHOBHOIM
3aKOH Klaccuuecko auHamuku. Tperudi 3akoH HproTOHa. 3aKOH BCEMHPHOTO TSTOTEHHUS.
I'paButaniuonnoe mone. Cuna Tsxectu. Bec. CmocoObl u3mepenuss maccbl Tea. Cuisl B
MEXaHUKE.

Buabl yueOHOM 1eATEILHOCTH

[IpumeHeHue 3akoHa COXpPAHEHUS MEXaHHMUYECKOW OHHEPrHU TMpPH pacyeTrax pe3yJibTaTOB
B3aMMOJICHICTBHI TeJ IPaBUTAIIMOHHBIMU CUJIAMUA U CHUJIAMHU YIIPYrOCTH.

Tema 1.3 3ak0oHbI COXpaHEeHUS] B MeXaHHKe

3akoH CcoxpaHeHUs uMNyibca. PeaktuBHoe nBmxkenue. PabGora cmibsl.  Pabora
MOTEHUHAIBHBIX CUJ. MomHocTh. DHeprusa. Kunernueckas sHeprus. lloTeHuumansHas sHeprus.
3aKOH COXpaHEHUs MEXaHM4ecKod »HHepruu. [IpuMeHeHue 3aKOHOB COXpaHEHWUSI.

Bujabl yueOHoii 1esiTe IbHOCTH

[IpuMeHeHn e 3aKOHA COXPaHEHU S UMITYJbCA JJIA BBIYMCIICHU S U3MEHEHUH CKOPOCTEW TEeJ MpU UX
B3aUMOJIeH CTBUAX. VI3MepeHne paboOThl CHJ W HW3MEHCHHE KHHETHYECKOM DJHEPIHH TeJa.
Brruucnienne paboThl CHII M H3MEHCHH ST KHHETUUECKOW dHEPTHH Tena. BeluncieHne moTeHIMaIbHOW
SHEPIUM TE€JI B TpaBUTAMOHHOM Toie. OmpenerneHne TOTEHIMATLHONW SHEPTHUU  YIIPYro
nepOpMHUPOBAHHOTO Teja I10 M3BECTHOM JaedopManu M KECTKOCTH Tella. YKa3aHUE TPaHMI]
MPUMEHUMOCTH 3aKOHOB MEXaHHKU. YKa3aHue Y4YeOHBIX IUCIUIUIMH, TMPU H3Y4CHHUU KOTOPBIX
HCHOJIB3YIOTCSI 3aKOHBI COXpPaHEHUS.
Pa3zaesn 2 OCHOBBI MOJIEKYJISIPHOU ®V3UKHU U TEPMOANHAMUKHU

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KUHEeTHYECKOH Teopuu. UaeanbHbIi ra3

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KHHETUUYECKOU Teopuu. Pazmepbl U Macca MOJEKYN U
atoMoB. bpoyHoBckoe nBmxkenHue. Juddysus. Cunsl U SHeEprus  MEKMOJIEKYISIPHOTO
B3anMoAeicTBUus. CTpoeHHEe Tra3000pa3HbIX, KUAKUX U TBepAbIX Tel. CKOpOCTH JBHKEHUS
MOJIEKYJT U uX usmepenue. Maeanousiii ras. JlaBinenue raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-
KUHETUYeCKOil Teopuu ra3zoB. TemmepaTrypa u usMmepeHue. [azoBbie 3akoHBI. AOCOIIOTHBIN
HYJb TeMmieparypbl. TepMOAMHaAMUYECKas IIKaJia TeMIepaTypbl. YpPaBHEHHUE COCTOSHMUA
UJIeaIbHOIO ra3a. MomsipHas rasoBasi ITOCTOSIHHAS.

Buabl yueOHOM 1eATEILHOCTH

BrlnonHeHne SKCIEPUMEHTOB, CIHYXAOMX Ui OOOCHOBAHHS MOJEKYJISIPHO-KIUH€TH Y€ CKOM
teopunn (MKT). Pemenue 3amad ¢ NOpUMEHEHHEM OCHOBHOTO YpaBHEHUS MOJEKYJISPHO-



KUHETUYeCKOil Teopuu razoB. OnpeesieHn e napaMmeTpoB BeIecTBa B ra3000pa3HOM COCTOSIHUH Ha
OCHOBAHMHM YPaBHEHM S COCTOSIHMS HjaealpHOro rasza. OnpeneseHue MapaMeTpoB BEILIECTBA B
ra3000pa3HOM COCTOSIHUU M TIPOUCXOISIIH X IporieccoB mo rpadukam 3asucumoctd p (T), V (T), p
(V). DxcriepumenTanpHoe uccinenoBanue 3apucumoctu p (T), V (T), p (V). [Ipencrasnenue B Bujie
rpaguKoOB H30XOPHOTO, M300apHOTO M U30TEPMUYECKOTO IMPOIECCOB.

Beruncienue cpeaHeil KMHETHUYECKOW JYHEPIrUM TEMJIOBOTO JABHMIXKEHUSI MOJIEKYJ MO H3BECTHOM
TeMIepaType BellecTBa. BbICKa3bplBaHHWE TUMOTE3 s OOBSCHEHUS HAOIIOJAEeMBIX SIBICHUMN.
VkazaHue rpaHul] IPUMEHUMOCTH MOJENN «HMACaIbHBIA ra3» u 3akoHOB MKT.

Tema 2.2 CpoiicTBa NapoB, sKMIAKOCTEH M TBEePAbIX TeJl

CgoiictBa mapoB. Mcnapenue u koHaeHcaus. HacwlmeHHBINH ap U ero cBOWCTBA. AOCOMIOTHAS U
OTHOCHUTENIbHAS BIAXHOCTh BO3QyXa. Touka pocbl. KuneHue. 3aBUCUMOCTb TEMIIEPATYPhl KMIIEHHUS OT
naBieHus. [leperpeTslil map u €ero UCHOJIb30BAHUE B TEXHUKE.

CaoiicTBa KHAKOCTEH. XapaKTEpUCTUKA >KUJKOTO COCTOSIHMS BelecTBa. [IoBepXHOCTHBIN cioi
JKUJKOCTH. OHEpPrus MOBEPXHOCTHOIO CJOsA. SIBJIEHMS Ha TpaHUIE XUJIKOCTU C TBEPIABIM TEJIOM.
Kanunnspusie siBneHus..

CBoiicTBa TBEpIbIX TeN. XapaKTepUCTHKAa TBEPJOTO0 COCTOSHUS BEIIECTBA. YIPYIHE CBOMCTBA
TBEpABIX Tell. 3akoH ['yka. MexaHnueckue cBOMCTBA TBEpABIX Tell. TemnoBoe pacMpeHue TBEPIABIX TEI
U xkuAKocteil. [InaBnenune u kpucramuim3amnusl.

Buabl yueOHOM 1eATEILHOCTH

W3mepeHne BIIA)XHOCTH Bo3ayxa. PacyeT KoimdecTBa TEIUIOTHI, HEOOXOIUMOTO IS
OCYHLIECTBJICHH s Tpolecca IMepexoJa BEIIeCTBa M3 OJHOIO arperaTHOr0 COCTOSIHUS B JApPYroe.
DKCIIEPpUMEHTAIBHOE HCCIEJOBAaHUE TEIUIOBBIX CBOMCTB BemecTBa. [IpuBenenue mnpumMepoB
KaMmUTSIPHBIX SIBICHUHN B OBITY, IPUpOIe, TeXHHUKE. VccaenoBane MEXaHUYECKUX CBOW CTB TBEPIbIX
ten. [IpumeHeHnune ¢GU3MYECKMX MOHSTUW U 3aKOHOB B yuyeOHOM Marepuaje NnpodeccroHanbHOTO
xapakrepa. Wcnonb3oBanue MHTepHeTa ais moumcka WH@opManuu o pa3padoTKax MU MPUMEHEHUIX
COBPEMEHHBIX TBEPJBIX U aMOP(HBIX MaTEpPHAJIOB.

Tema 2.3 OcHOBBI TepMOAHUHAM MK H

OCHOBHBIE TIOHATUS U ONpeJesieHusl. BHyTpeHHsAs sHeprusi cucTeMbl. BHYTpeHHss SHeprus
uneanbHOTO Tasa. Pabora m Temimota kKak (GOpMBI Tepeaadyd dHEePruu. TenmoeMKocTh. YelbHas
TEMJIO0EMKOCTh. YpaBHEHHE TemioBoro OamaHca. llepBoe Hauano TepMoauHamMuku. AauabOaTHBIN
nponecc. Ilpuanun npericrBusa temioBord Mammbbl. KIIJ[ TennmoBoro asurarens. Bropoe Hawano
TEPMOJAMHAMHKU. TepMoaMHaMuyecKas IIKajla TeMIeparyp. XOJOoAuWJbHbIE MalluHbL. TernioBbie
nsurarenu. OxpaHa TPUPOJBI.

Buabl yueOHoii 1esiTe IbHOCTH

H3Mmepenne KoaMdyecTBa TEIJIOTHI B IIpOLEccax TeluIonepenadn. Pacyer xonmwuecTBa TEIUIOTSHI,
HEe00XO0UMOTO0 ISl OCYIIECTBJIEHM I 3a/IaHHOTO Ipoliecca ¢ Teronepeaadeil. Pacuer nu3meH eHus
BHYTpCHHEH »HEpruu Tej, paboThl M HEpPEeLaHHOTO KOJMYECTBA TEIUIOTHI C HCIOJIB30BAHUEM
IIEPBOTO 3aKOHA TEPMOIAMHAMUKH.

Pacuer paboTbl, coBepIueHHO# rasom, 1o rpaduky 3aBucumoctu p (V).

Brrunicnenne paboThl ra3za, COBEpPUICHHOH NPU M3MEHEHHH COCTOSHHUS MO 3aMKHYTOMY ITHKIY.
Boruucnenne KIIJI npu coBepumieHun ra3omM paboTel B Hpoleccax HU3MEHEHHS COCTOSHHUSA IO
3aMKHYTOMY HHMK1y. OOBSCHEHME NPUHUUIIOB JEWCTBUSA TEIJIOBBIX MalMH. J[eMOHCTpauus poJu
(M3MKK B CO3aHUU ¥ COBEPIICHCTBOBAHWH TEIJIOBBIX JIBHTATEJICH.

Paznen 3 QJIEKTPOAUHAMUKA

Tema 3.1 DuiekTpruyeckoe 1moJie

DneKkrpuuyeckue 3apsjpl. 3aKOH cOXpaHeHHs 3apsaaa. 3akoH Kynona. Dnexrpuueckoe
none. HanpsokeHHOCTh 3nexrpudeckoro mnoss. [lpuHnun cymepnosunuu moseii. Pabora cun
SJICKTPOCTATUYCCKOT'O 10 JI4. HOTCHLII/IaJI. Pasznoctb IIOTCHIIMAJIOB. BKBI/IHOTCHL[I/IELHLHLIG
MMOBCPXHOCTH. CBs3b MCKAY HAIIPSEKCHHOCTBIO W PA3HOCTHIO IMOTCHUUATOB J3JICKTPUYCCKOTO ITOJIA.
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Husnexrpuku B anekTpuueckoM mose.  [lomspusauust  aumdiexTpukoB. llpoBonHuku B
anekrpuueckom mnoine. Kongencaropsl. CoeauHeHHE KOHAEHCATOPOB B Oarapero. ODHeprus
3apsHKEHHOTO0  KOHAEHCATOpa. DHEPrusl 3JEKTPUYECKOTO OIS

Buabl yueOHoil 1esiTe IbHOCTH

Brruncnenue cun B33PIMOI[GfICTBH51 TOYCUHBIX JBJICKTPUYCCKUX 3apsaaoB.

Brluncnenne HanmpsHKeHHOCTH JJIEKTPUYECKOTO TONS OJHOTO W HECKOJNBbKUX TOYEYHBIX
AIEKTPUUYECKU X 3apsAJ0B. BrluncieHne noTeHuana dIeKTPUYECKOTO MOl OJJHOTO U HECKOJIBKHU X
TOYEYHBIX AJIEKTPUYECKUX 3apsaoB. M3MepeHHne pa3HOCTH MOTEHIIMAJIOB.

N3mepeHue sHepTUM HIEKTPUUECKOTO MOJISl 3apsKEHHOTO KOHJAEHCaTopa. BbluuclieHne sHepruu
AIEKTPUUYECKOTO TOJs 3apsKEHHOTO KOoHJeHcaTopa. Pa3paboTka miaHa M BO3MOXKHOM CXEMbl
neicTBuit JKCII P MEH TaIbHOTO ONpeneNieHuss  DJEKTPOEMKOCTH KOHJIEHCaTopa U
JURJIEKTPUYECKOM  MPOHUIIAEMOCTH  BeulectBa. [IpoBegeHne  CpaBHUTENBHOTO  aHalM3a
TPaBUTALIMOHHOTO M 3JIEKTPOCTATUYECKOTO TOJIEH.

Tema 3.2 3aK0HBLI IOCTOSITHHOIO TOKA.

YcaoBus, He0OX0AUMBIE JJIsl BOSHUKHOBEHUS U TMOJUIEPXKAHUS dJeKTpHueckoro Toka. Cuia
TOKa M IJIOTHOCTh ToKa. 3akoH Oma nust yyacTka uenu 0e3 DJIC. 3aBUCHUMOCTD 31€KTPUYECKOTO
CONPOTUBJIEHUS OT MaTepuana, JIMHBI M IUJIOL@AM IONEPEYHOro CEYEeHUs IMPOBOJHMKA.
3aBUCHMOCTH 3IIEKTPUYECKOTO CONPOTUBIICHUS I POBOJTHH KOB oT TEeMITePaTYpPHI.
DJeKTPOJABMKYIAsi CHJIa MCTOYHMKA Toka. 3akoH Owma ia moiHoM mnenu. CoenuHEHUE
npoBOoHUKOB. CoeJMHEeHHEe HCTOYHUKOB 3JIEKTPUUYECKOM sHepruu B Oartapero. 3akoH Jkoymsa—
Jlenna. Pabora m MOUHOCTH 3JIEKTPUUYECKOTO TOKa. TerioBoe IEeMCTBHE TOKA.

Buabl yueOHOM 1eATeILHOCTH

W3mepenne MOUIHOCTH ieKTpruueckoro Toka. M3mepenne DJ[C u BHYTpEHHETO CONPOTUBIIEHU s
UCTOYHHMKA TOKA.

BrimonHenue pacyeroB CHUJIBI TOKa M HAaNpsDKEHWM Ha ydacTKaxX »dJIEKTPUYECKUX Iemeil.
OObsicHEeHHE Ha MpUMepe dJEeKTpUuYecKol uenu ¢ aAByMs ucrouyHukamu toka (3ZIC), B kakom
cillyyae MCTOYHUK 3JIEKTPUUYECKOW 3Hepruu paboTaeT B peXUMe reHepaTopa, a B KaKOM — B
pexume mnotpeburtens. OmnpeneneHue Temmeparypsl HUTH  HakaluBaHus. M3mepeHue
AIIEKTPUYECKOTO 3apsijia 3JEKTPOHA.

Tema 3.3 JjieKTpUYeCKHd TOK B Pa3jIM4HbIX Cpeaax

[TpoBOAMMOCTh METAJUIOB, SIBJICHHWE TEPMODJIEKTPOHHOW 3MHCCHUHU, CBEPXIIPOBOIUMOCT.

CoOcTBEeHHAsT TIPOBOAMMOCT TIOMYMIPOBOMIHUKOB. [loMyrmpoBOTHUKOBBIE TIPHUOOPHI.

Buabl yueOHoill 1esiTe IbHOCTH
CHsATHE BOJBTAMIIEPHOM XapaKTepucTUKU auonaa. IIpoBeneHHWE CPaBHUTEJIBHOTO aHajIu3a
MOJYIPOBOJTHUKOBBIX JTMOJOB M TPHOJIOB.

Hcnonp3oBanue HWHTepHeTa i Tmoucka HWHGOPMAMU O TEPCHEKTUBAX Pa3BUTHUSA
MOJIYIIPOBOJHUKOBOM TEXHUKH.

Tema 3.4 MarautHoe moJie

BekTop HMHIYKIMM MarHUTHOTO mOJsA. JleiicTBME MarHUTHOTO TOJS Ha MPSAMOJIMHEUHBINA
MPOBOJHUK ¢ TOKOM. 3akoH Amrmepa. B3ammopeiictBue TOkoB. MarHuTHBIM MOTOK. PabGoTta mo
MEepEMEILEHUI0 TPOBOJHUKA C TOKOM B MarHUuTHOM 1ioJje. JlelicTBUE MAarHMuTHOTO TMOJs Ha
meokynmics  3apsn. Cunma  Jlopenna. OmpeneneHue  yAeAbHOTO  3apsaa. Y CKOPUTEIH
3apSOKEHHBIX  YacTHII.

Buabl yueOHoil 1esiTe IbHOCTH
N3mepenrne MHAYKIUM MAarHUTHOTO MOy, BeluucieHue cui, NeHCTBYIOIIMX Ha MPOBOJHHUK C
TOKOM B MarHMTHOM IIOJIC.

Bbruncnenue cuil, AGMCTBYIONMX HA JIEKTPUYECKUM 3apsill, ABHKYIMUCS B MarHUTHOM IIOJIE.

Tema 3.5 DeKTpOMAarHUTHAS WHAYKLHUS
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DJeKTpoMarHuTHas UHAYKUUA. BuxpeBoe snekrpuueckoe mone. CaMOMHIYKUUS. DHEpPIUs
MArdivuTHOIO I10JIA.

Buabl yueOHOM 1eAATEILHOCTH
HccnenoBanrne sBIEHUNM AJICKTPOMATrHUTHOW WHAYKIUU, caMOMHAYKIUU. OObscHeHue
NpUHIMNA JAEUCTBUS dJiekTpoaBurarens. OObsSCHEHHE TPUHIHUINA JEHCTBUS TEeHepaTopa
AIEKTPUIECKOTO TOKA M DJIEKTPOU3MEPUTENBHBIX TPHOOPOB. OOBSICHECHHE MPUHIIUITA JTECHCTBUS
Macc-crekrporpada, yckopurenei 3apsikeHHbIX yacTull. O ObsICHEHNUE PO MAarHUTHOTO TOJISI
3CMJ'II/I B XXU3HHU paCTeHHﬁ, JKHNBOTHBIX, YCJIOBCKA.
[IpuBenenue mpuMepoB MPAKTUUECKOTO MPUMEHEHHU I U3YYCHHBIX SBJICHUH, 3aKOHOB, TPHOOPOB,
YCTPOUCTB.
[IpoBeneHn e CpaBHUTEIBHOIO aHAIM3a CBOMCTB JIEKTPOCTATHYECKOTO, MATHUTHOTO U BUXPEBOTO
AIICKTPUYECKU X TTOJICH.

Pazgen 4 KOJIEBAHUS U BOJIHBI

Tema 4.1 Mexanuuecknue KoJe0aHUHA W BOJHBI

Konebatenrnoe paBuskenue. [apmonundeckue konebanusa. CBOOOJHBIE MEXaHUYECKUE
kojebanus. JIluHeliHble MexaHHMUYecKHe KosiebaTenbHblEe cucTeMbl. llpeBpalienue sHepruu npu
KojeOaTenbHOM ABMKEeHHU. CBOOOHBIE 3aTyXalOIMe MEXaHnYeckue KonebaHus. BbIHYXICHHBIE
MEXaHU4eCKue KoyieOaHusl.

Buabl yueOHOM 1eATEILHOCTH
HccrnenoBanne 3aBUCHMOCTH Teproja KoneOaHW MaTeMaTH4YeCKOTo MasTHHKAa OT €ro JIJIMHBI,
Macchbl W aMIUTUTYAbl KOoJeOaHU.

HccrnenoBanne 3aBUCUMOCTH TEepUOJa KoJIeOaHUi Tpy3a Ha MPYKUHE OT €ro MacChl M KECTKOCTH
NpYKuUHBI. BbluncieHue mnepuona KojeOaHUNH MaTeMaTHYECKOTO MasTHHKA IO H3BECTHOMY
3Ha4YEHHIO €T0 JJMHBI. BbluncieHue mepuoja KoiebaHU T'py3a Ha MPYKHUHE MO H3BECTHBIM
3HAYEHHSIM €0 MacChl U )KECTKOCTH MPYKUHBI.

BripaboTka HaBBIKOB BOCIPHHUMATh, aHAIU3UPOBATh, IepepadaThiBaTh W  HPEIBIBIATH
uHopMaui0 B COOTBETCTBUM C TMIOCTaBIEHHBIMH 3aJadyaMu. lIpuBeneHue mpUMEpOB
ABTOKOJICOATEIPHBIX MEXaHUYEeCKHX cucreM. [IpoBenenne wiaccupuKkanuu KojJeOaHUH.

Tema 4.2 D1eKTPpOMarHuTHbIC KOJIe0aHUA W BOJIHBI

CBoOoiHBIE 3yIEeKTpOMarHuTHeIEe KoneOaHus. IlpeBpamieHue sHeprum B KoJieOaTelbHOM
KOHType. 3aTyxamolme JJIeKTpOMarHuTHbIe  Kosiebanusi. ['eHeparop  He3aTyxaloIuX
ANEKTPOMArHUTHBIX KojeOaHui. BeIHyXJeHHbIEe 3JeKTpuueckue Kosebanus. [lepeMeHHBINH TOK.
I'eneparop mepeMeHHOro TOKa. EMKOCTHO€ M HHIYKTHBHOE COINPOTHUBIEHUS IEPEMEHHOIO
Toka. 3akoH OmMa Ui 3JEKTPUYECKON Lenu IepeMeHHOro Toka. Pabora um MOIIHOCTH
nepeMeHHoro Toka. leHepatopsl Toka. Tpancdopmaropbl. TOKM BBICOKOM YacTOTHI.
[lonydyenue, mnepemaya M pacHpenesiCeHUE DJIEKTPOIHEPIHU .

DJIEKTPOMAarHUTHOE T1OJ€ KaK OcCOOblii BHUJI MaTEpUU. DJIEKTPOMATHUTHBIE BOJIHBIL.
Bubparop I'epuna. OTkpsIThiii KoneOatenbHbI KOHTYp. M300petenue paguo A. C. IlomoBbim.
ITonstue o paguocBsizu. IIpuMeHeHUE 3JIEKTPOMarHUTHBIX BOJIH.

Buabl yueOHoii 1esiTe IbHOCTH

HaOmoienne ocuuiuiorpaMM TapMOHMYECKMX KoJeOaHWN CHibl TOKa B Ienu. V3mepeHue
ANEKTPOEMKOCTH KOHJeHcaropa. M3MmepeHne WHIAYKTHUBHOCTh Karywku. MccienoBanue
ABJICHUS DJIEKTPUYECKOIO pe30HaHcCa B IocieaoBarenbHoM uenu. lIposeaenue ananoruu
MEXIY bu3ndecKu MU BEJIMUYNHAMM, XapaKTepy 3y UM MEXAHUYECKYIO "
JIEKTPOMAarHUTHYIO KojeOaTeabHble CUCTEMBI.

Pacuer 3HaueHMi CHJIBI TOKAa W HANpPsKCHUS HAa DJJIEMEHTAX LENU I[EPEMEHHOIO TOKa.
UccnenoBanne npuHuuna aedcrtsust TpaHcpopmaropa. MccnenoBanue npuHUUNA AEHCTBUSA
reHepaTropa IEepEMEHHOIO TOKa.
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OcymiecTBIeHUE paadonepeaud U pajauonpuemMa. MccinenoBanue CBOUCTB 3J€KTPOMAarHUTHBIX
BOJIH C ITOMOIIEI0 MOOMIIBHOTO Tesie(hoHa. Pa3BuTHE IIEHHOCTHOTO OTHOIICHU I K M3yYaeMbIM Ha
ypokax ¢usuku oObBEeKTaM UM  OCBaMBaeMbIM BHAaM JesTedbHOCTH. (OObsiCHEHHE
MPUHLIHUIUATBHOTO Pa3INYU s TPUPOABI YIPYTUX U 3JIEKTPOMArHU THRIX BOJIH. V3noxkeHue cytu
HKOJIOTUUECKU X TPOOJEM, CBA3AaHHBIX C DJIEKTPOMArHUTHBIMU KOJICOAHUSIMH W BOJIHAMH.
OObsicHEeHHE POJIM AJIEKTPOMATrHUTHBIX BOJH B COBPEMEHHBIX HCCIEAOBaHUAX BceneHHOM.

Paznea S OITUKA

Tema 5.1 Ilpupona cBera. BosiHOBBIE CBONMCTBAa CBeTa

CKOpOCTh pacnpoCTpaHEHHsI CBeTa. 3aKOHbI OTpa)KeHHs W mnpenomiieHus cera. [lomnoe
orpakenue. JIuu3pl. ['ma3 kak omtuueckas cuctema. OnTUYECKUE MPUOOPBHI.

Hutepdpepenunst cBera. KorepeHTHOCTH CBETOBBIX Jydeid. HHTepdepeHIHss B TOHKUX
nineHkax. [lomocer paBHoit Tonmumubl. Konbuna HeioTona. Mcnosnbs3oBanue uHTepdepeHUUH B
Hayke M TexHuke. Judpakuus csera. J[Judpakuus Ha 1meam B HapauleNbHBIX JIyyax.
Hudpakuuonnass pemerka. Ilorsitue o romorpaduu. Ilomsipu3anust TONMEPEYHBIX BOJIH.
[Tonsspuzanus cBera. J[BoitHoe nydenpenomienue. Ilomspounsl. Jlucnepcusi cBeta. Buabl
ciektpoB. Crekrpbl ucnyckanus. CHexTpsl MOMIOLICHUS. YIbTpaduoleToBoe U HHQpaKpacHoe
usiydyeHus. PentreHoBckue iyuu. VX npupona m cBoiicTBa.

Buabl yueOHOM 1eATEILHOCTH

[IpuMeHeHre Ha MPAKTUKE 3aKOHOB OTPAXCHUS U MPEIIOMIICHUS CBETa MPH PEIeHUH 3a/ad.
Omnpenenenne CHEKTPaNbHBIX TpPAaHUI] YYBCTBUTEJIBHOCTH YEJIOBEUECKOr0 IJla3a.  YMEHHE
CTpOUTH H300pakeHHUs MpPEAMETOB, JaBaeMble JHH3aMH. PacueT paccTosHHS OT JHMH3BI [0
n3o0pakeHus npenmera. Pacuer ontuyeckor cuibl JUH3BL. M3MepeHne (QPOKyCHOTO paccTOSHUS
auH3bl. McnblTaHue Mojenell MUKpOCKONA M TEJECKOIa.

Habmronenue siBieHust uHTep(depeHIIMU D3JIEKTPOMAarHUTHBIX BoJH. HaOmoneHue sBieHus
JUGPAKIUU HJIEKTPOMAarHU THBIX BOJIH.

Habmronenue sBIeHHUs MOJAPU3ALUU 3JIEKTPOMAaTrHUTHBIX BOJH. V3MepeHue UIMHBI CBETOBOM
BOJHBI 1O pe3ynbTaTaM HaOMOJeHUus sBiIeHUS uHTepdepeHuuu. Habmonenue sBiIeHUS
i dpakuun ceera. HaOntoaeHne sBiIeHU s NOdApU3aluu U qucnepcun ceeta. [lonck pasnuumii n
CXOJCTBa MEXIy JAu(PaKUMOHHBIM W JAUCHEPCHOHHBIM cHekTpaMu. llpuBeneHue NpUMeEpoOB
NOSIBJICHUSI B NPUPOJIE U HMCHOJIb30BaHUS B TEXHUKE SBIEHUW HHTepdepeHuuu, Audpakiuu,
NOJISIPU3aLMU U Jucnepcun ceera. Ilepeuncienne MeTonoB MO3HAHUS, KOTOPbIE MCIOJIb30BAHBI
IIpU U3YyYCHUU YKA3aHHBIX SIBJICHUU.

Pasnen 6 SJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanToBast onruka

KBantoBas rtunote3a Ilmanka. @ortonbl. Baemmnuii  Qorosnekrpudyeckuii 3> QEKT.
Buyrpennuit gotordpdexr. Tumbl GoTo371€MEHTOB.
Tema 6.2 ®u3nka aToMa 4 aTOMHOTO sIApa

Pa3BuTHe B3MIAA0B Ha CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTM B AaTOMHBIX CIEKTpax
Bojopoaa. Sxepras momesb aroma. OmbiTel J. Pesepdopma. Moxens atoma Bomopoaa mo H. Bopy.
KBaHTOBBIE T€HEPATOPHI.

EctecTBeHHast paJuoOaKTUBHOCTh. 3aKOH PaauO0aKTUBHOTO pacrana. CrocoObl HaOIIOIeHUS U
perucTpanuu 3apsiKeHHbIX yacTull. D pdekr BaBuinoBa — YepenkoBa. CTpoeHHEe aTOMHOTO sjpa.
JedexkTr Macchl, »Heprus CBS3M U yCTOWYMBOCTH AaTOMHBIX sAAep. SlIepHble peaKUHH.
UckyccrBeHHass paanoakTuBHOCThH. Jlenenue Tspkenblx spep.  llemHass  spepHas  peakuus.
VYnopasnsemas nenHas peakuusa. SnepHslii peakrop. [losmydyeHne paanOakTHBHBIX H30TOIOB U UX
IIpUMEHeHne. buonornueckoe AeHCTBUE PAJUMOAKTUBHBIX H3JIydEHUH. ODJIEMEHTapHbIE YaCTHIIBI.
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3 YCJIOBMUS PEAJIM3AIIMA YYEBHOM JUCHUILIUHBI
3.1 MaTepuajibHO-TeXHHYECKOE 00€ecreye Hne
Jist peanu3anuu MporpaMMbl Y4eOHOW TUCIMIUIMHBI MPETYCMOTPEHBI CIEAYIOIHe ClelHalbHbIe

IIOMCIICHH U OCHAIlICHUC.

Tun u HamMeHOBaHUe
CHEeHAJLHOI0 MOMeEIle HUA

Ocnamelme CIICHHAJBHOI'0 MOMEILIC HUA

KaOUHET €CTECTBEHHOHAYYHBIX
T CIUIUINH

VYuebHast ~ ayautopust AN TPOBENCHUS  Yy4EOHBIX,
MPaKTUYECKUX U Ja0OpaTOPHBIX 3aHATHH, IS TPYNIOBBIX U
VHJIMBUyaJIbHbIX KOHCYJbTAllUi, JUIsl TEKYIIEro KOHTPOJIS U
IPOMEKYTOYHON aTTECTALUH.

naboparopust Pu3NKu

VYuebHnas  aymuTopust Ul T[POBENEHUS  Y4eOHBIX,
MPAKTUYECKUX U JTaOOPATOPHBIX 3aHSATHH, IS TPYNIOBBIX U
UHMBUIyaJIbHbIX KOHCYJIBTALUM, Ul TEKYILEr0 KOHTPOJS U
IIPOMEXYTOYHOM aTTECTallUH.

Pabouee mecTo mpemogaBaTens: MEPCOHATBHBIA KOMITBIOTED,
IpOeKTOp, paboune Mecta OO0yJaroUmXcs, JOCKa ydeOHas,
ydeOHast MeOelb;

KO®, nemoncTtpaimioHHoe  00OpylIOBaHHWE IO  TEMe
"TlepeMeHHBIN TOK", JEMOHCTPALlMOHHOE 00OpPYIOBaHUE IO
TeMe "DJEeKTpoCTaTUKa", MOAETN KPUCTAIUIMYECKOW PELIETKU,
JIEMOHCTPALlMOHHOE o0opyioBaHue o TemMe
"JnexrpomarHeTusm", Mojens "aekrpodopHas MammHa"
AmrnepmMeTpsl 1a00paTOPHBIE;

Bbapowmerp;

Bonsr™merpsr;

MynbsTUMETPBI;

DJEKTPOMETD;

TpyOxu cTEeWISHHBIE;

HIraTuBer mabopatopusie moi-01;

Tabnuua MeHaeneeBa;

I'urpometp ncuxomerpuueckuii BUT-1;

HaGopb! pe3ucTopoB i IpaKTUKyMa;

HaGops! 1abopatopHsbie «MexaHuKay;

HaGops! mabopaTopHbIe IO 3JIEKTPOIIN3Y;

HaGops1 naboparopubie «ONTHKA;

Mogenu o ¢u3uke;

Ha6op 1o snekrponusy (1IeMOHCTpaIluOHHbBIN);

Ilpubop 118 nEeMOHCTpalUU 3aBUCUMOCTH CONPOTHBIICHUS
MeTaJula OT TEMIEPaTyphl;

[Ipubop nuis usydenus npasuia Jlenua;

[IpuGop 11t M3MepeHus JUIMHBI CBETOBOM BOJHBI ¢ HAOOpPOM
T (PPAKITUOHHBIX PEIIETOK;

[pu3ma nmoBepovyHast MarHUTHAs

MS Windows (nmoanucka Imagine Premium) norosop [1-1227
ot 08.10.2018, cpok agevictBus:11.10.2021

MS Office Nel35 ot 17.09.2007, cpok aeicTBusi: 0ecCpoUHO

7 Zip cBoboano pacmpoctpansemoe (https://www.7-zip.org/),
CPOK JIeHCTBUSA: OECCPOYHO

[lomemenne A  XpaHEHUs U
NpO(UIAKTUYECKOTO  OOCITYKUBaHUS
y4eOHOr0 000pyIOBaHUS

[xadp, cremmaxu  aas8  XpaHeHUs  J1abOpaTOPHOTO
00opyIOBaHMs, MHCTPYMEHTOB M PACXOJHBIX MaTEPHAIIOB.
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3.2 YueGHO-MeTOANYECKOE U MH(OPMAIMOHHOE 00ecreyeHne peaaTu3auuu NporpaMmbl
OcHoBHas JuTEepaTypa
1. KopoitaukoBa, E. C. ®usuka [t CI10] [DnekrponHslid pecype]: yaeoHoe mocoodue. Y.1 / E. C.
KopsiTHukoBa, JI.A. Ozep, JI. A. Hukonoposa; MI'TY. - Marautoropck: MI'TY, 2016. - 1 anexTpoH.
OIIT. JIACK (CD-ROM). Pexum JOCTYIA:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8120 pdf&show=dcatalogues/5/8843/5120.pd
f&view=true .— MakpooOBEKT.
2. KopriTHuKoBa, E. C. ®usnka [DaekrpoHHbIA pecypce]: yaeoroe mocodue [mist CI1IO]. U.2 / E. C.
KopsitHukosa, JI. A. Onep, JI. A. HukonopoBa; MI'TY. - Marautoropck: MI'TY, 2016. - 1 anexrpoH.
OTIT. JICK (CD-ROM). Pexum JOCTYyIA:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8118 pdf&show=dcatalogues/5/8824/S118 .pd
f&view=true .— MakpoOOBEKT.
3. ®dusuka. Teopust u mpakTuka [DIEKTPOHHEIN pecype]: yaeObHoe mocobue / Ilox pen. mpod. C.O.
Kpamaposa. - 2-¢ u3j., gon. u nepepad. - Mocksa: UL PUOP, HUIl MHOPA-M, 2016. - 380 c. - Pexum
nocryna: https//new.znanium.com/read?id=264612 -.3aru. ¢ skpana. - ISBN 978-5-369-01522-3
JlonoJIHUTEILHAS JIUTEPATypa
1. ®dusuka [DnekrpoHHBIN pecypc]: yueonuk / A.A. IMunckuii, I'.}O. I'pakoBckuii; moa o6l pe.
KO.W. Iuxa, H.C. [1ypeimeBoii. - 4-e usn., uctnp. - MockBa: DOPYM: UHOPA-M, 2017. - 560 c. min1. —
(Cpennee npodeccuonanbHoe odpasoBanue). Pexxum mocryma: https://new.znanium.com/read?id=90067
- 3arn. ¢ skpana. — ISBN 978-5-91134-902-8
2. Hemumuenko, B. W. ®usuxa [DnexrponHblii pecypc]: yuebnuk / B. W. Jlemumuenko,
. B. lemumuenko. — 6-e m3m., mepepabd. u gom. — Mocksa: UHDPA-M, 2018. — 581 c¢. — Pexum
noctyma: https//new.znanium.com/read?id=300518 - 3aru. ¢ skpaHa.
3. Kysznenos, C. W. ®usuka: OCHOBBI 2JEKTPOAUHAMHUKH. DJIEKTPOMATHUTHBIE KOJIeOaHUs U BOJHBI :
yueb. mocobue / C.W. Ky3znenoB. — 4-e uzn., ucnp. u gon. — M. : By3zoBckuii yue6Huk : UHOPA-M,
2018 — 231 c¢. - ISBN 978-5-9558-0332-6. - Tekcr: onekrponnsii. -  URL:
https://znanium.com/catalog/product/956679
4, Kypc nexuuii mo ¢usuke. Dnexrpocraruka. [loctosHHBINA TOK. Diekrpomardetu3m. Konebanus u
BOJIHBI [DNEKTpoHHBIM pecypc]: ydeOHoe mocobue / Kysneno C.U., Cemkuna JL.U., Poro3zun K.U. -
Tomck: wu3n-Bo Tomckoro mnomuTex. yHuBepcurtera, 2016. - 290 c. - Pexum pocryna:
https://new.znanium.com/read?id=218874 - 3aru. ¢ skpana. - ISBN 978-5-4387-0562-8

IIporpammuoe odecnedyenue u UHTe pHeT-pecypehl:

HaumenoBanue 11O Ne JloroBopa Cpok aelicTBHs JTHLCH3NU

MS Windows 7 (mommucka | JI-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium)

MS Office 2007 Nel35 ot 17.09.2017 6eccpouHO

7 Zip CBOOOJIHO pacnpocTpaHsieMoe | 6eCCpoYHO
(https/Awww.7-zip.org/),
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https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
https://new.znanium.com/read?id=264612
https://new.znanium.com/read?id=90067
https://new.znanium.com/read?id=300518
https://znanium.com/catalog/product/956679
https://new.znanium.com/read?id=218874

4 KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOHN JUCHUILIAHBI

KOHTpOJ'II) N OLOCHKA PCE3YyJIbTAaTOB OCBOCHHUA AHUCHUIIIIMHBI OCYIICCTBIIACTCA IMPCOJaBaTCiicM B

MPOIECCE TEKYILETO KOHTPOJISL U TPOMEKYTOUHOM aTTeCTalluu.

4.1 Tekyumii KOHTPOJIb

Ne KonTtponupyemsie pazaens KonTtponupyemeie HanmenoBanue
h (TeMbl) yueOHOU TUCIUTLINHBI pe3yNbTaThI OLICHOYHOTO CPEeJICTBA
1 BBenenue JIP4, JIP13 MP3, [IP2
Tecm
2 JIP4, MP 3, MP4,
Paznea 1 Mexanuka IIP1, IIP2, IIP3, IIP4, | Konmponshaspaboma
IIP9 Tecm
3 JIP4, MP4, IIP1, IIP4 | fuxmarmoi
Tema 1.1 KunemaTtuka
Tpakmuueckas paboma
(npaxkmuueckoe 3a0arue)
4 Tema 1.2 3axkoHbl Mexanuku | JIP4,MP3,IIP2, Tpaxkmuueckas paboma
HeroToHa I1P4,TTP9 (npaxmuyeckoe 3a0ariie)
5 Tema 1.3 3akonsl coxpaneHus B |JIP4, MP3,MP9, IIP1- | [lpaxmuueckas paboma
MEXaHHUKE 1IP4 (npaxkmudeckoe 3a0arue)
Jlabopamopuasapaboma
6 Pasne 2 JIP4, JIPY9, MP3, MP4, | Tecm
MP9, ITP2, I1P3, Konmpomvnasapaboma
OcHoBbI MOJIeKYIsIpHOT GU3UKH | j7py4. [TP7, ITPS, ITPY,
U Te PMOJIMHAMHUKH IIP10, ITP11
7 Tema 2.1 OcHoBBI MoJekymnsipHo- | JIP9,MP3, MP4, IIP2, | Ilpakmuueckas paboma
KMHETHY eCKOM TEOpHUH. I1P3, ITP4, IIP8 (npaxmuueckoe 3a0arue)
WneanbHbIi a3 Jlabopamopuasapaboma
Jluxmanmol
8 2.2 CoiictBa napos, xuaxocreit u | JIP9, MP3, IIP3, IIP7, | Jlabopamopnaapaboma
TBEPJIBIX TEII IIPS, IIP9, [IP10
9 Tema 23 OcHosbwl | JIP4, MP3, MP9, IIP2, | [Ipakmuueckas paboma
TEPMOJIUHAMUKHI IIP3, IIP4. IIP11 (npaxmureckoe 3a0amue)
10 JIP13, MP3, MP4, Konmponvnasapaboma
Paznen 3 MPS5, ITP4, TIPS, Tecm
DJIeKTPOAMHAMHUKA 11P6, ITP7, IIPS,
1IP11
11 T 319 JIP13, MP4, MPS5, T paxmuueckas paboma
ema 3.1 Dnexrpuyeckoe IMoJje 11P4. TIP6. TIP7 (pamueckoe sadane)
12 JIP13, MP3, MP4, Tpaxkmuueckas paboma
Tema 3.2 3aKOHBI TOCTOSHHOTO IIP4, 1IP5, ITP8 (nparmureckoe 3adane)
TOKa Jlabopamoprnaspaboma
Jluxmanmol
Tema 3.3 DIIeKTpUUYECKUA TOK B JIP13, MP3, MP4, Jlabopamoprnaspaboma
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13 pa3IMYHBIX cpeaax IIP4, I[IP5, [IP11]
14 Tema 3.4 MariuTHoe Home JIP13, I1P4, IIP11 I paxmuueckas paboma
(npaxkmuseckoe 3a0arue)
15 Tema 3.5 DraekTpoMarHuTHas JIP13, MP1, [1P4, I pakmuueckas paboma
MH TyKI[HS IIP11, ITP6 (npaxmuyeckoe 3a0arue)
16 JIP4, JIP13, MP3, Tecm
Paznea 4 MP4, IIP1, IIP2, Konmponvhasapaboma
Kone0anust 1 BOJIHBI IIP4, ITP10
17 Tema 41 MexaHnaecKie JIP13, MP3, [IP1, Tpakmuueckas paboma
IIP2, ITP4 (npaxmuyeckoe 3a0ariie)
KoJIEOAQHHUSI U BOJIHBI Jlabopamopraspaéoma
18 JIP13, MP3, MP4, Tpaxmuueckas paboma
Tema 4.2 DnekTpoMarHuTHBIE
5 IIP1, IIP2, ITP4, IIP10 | (npaxmuueckoe 3adanue)
KOoJI€0aHUs U BOJIHBI Jabopamapranpatoma
19 Pasen 5 JIP4, MP3, IIP1, IIP2, | Tecm
11P4, ITP8 Konmponvnasapaboma
Onrtuka
20 JIP4, MP3, [IP1, Tpaxkmuueckasn paboma
Tema 5.1 [Ilpupoma  caera.
B N IIP2, I1P4, TIPS (npaxkmuueckoe 3a0anue)
OJHOBEIE CBOICTBA CBETa Jabopamopaspaboma
21 Pasten 6 JIP4, MP9, IIP2, IIP4, ]chm _
DJIeMeHTbl KBAHTOBOM () M3HKH 11P6, ITP11 OrimpOTeHAApAvoma
22 JIP4, MP9Y, IIP2, I1P4, | IIpakmuueckas paboma
Tema 6.1 KBantoBasi ornTuka IIP6, IIP11 (nparsmuieckoe 3adanue)
23 Tema 6.2 Ousika aToMa W JIP4, MP9, I1P6, Hpaianuqecm;zpagoma)
aToMHOTO 51pa IIP11] (npaxmuyeckoe 3a0arue,
24 Pasen 7 JIP4, MPY, IIP1, IIP8, | Tecm
9Boaonusa Beceennoi 11P7, ITP11
25 Tema 7.1 Crtpoenme u passutu{ JIP4, MP9Y, IIP1, IIPS,
Bcenennoi 1IP7, I[IP11

4.2 IlpomeskyTOYHAS aATTECTALMSA

[TpomexyrouHast aTTecTaluss OOY4alOIMMXCS OCYIIECTBIAETCS IO
JUCLUILINHBI U IT03BOJISAET OIIPEACIUTD KAYECTBO U YPOBEHB €€ OCBOCHUS.
dopMa NPOMEKYTOUHOI aTTecTally Mo AucHUImMHe «Pu3nuka» au pdepeHupoBaHHbIA 3a4eT B 1

3aBCPIICHUMN HU3YUYCHUA

CCMCCTPC U 3K3aMCH BO 2 CCMCCTPC.

Ne Bonpocwt ougpghepenyuposannozo 3auema/ oudakmuueckue Tema

eouHuYbl

1 | Buzpl nBrokeHus Tena.
2 | Yckopenue. [lepemenienue.
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Buapl MexaHHYECKUX CHIIL. Pasmen 1 Mexanuka
3akoHbl HeroTOHA.

Nmnynbsce Tena. UMImynsc cuiibl. 3aKOH COXpaHEHUsT UMITYIIbCA.

o O BhlW

Mexannueckast pabora. MommHocTe. DHeprus M €€ BHUJbl. 3aKOH
COXpaHEHUs DHEPTHH.
7 |OcuoBuble nonoxxenuss MKT. {uddy3us. bpoyHoBckoe nBuxeHue.

Paznen 2
OCHOBBI MOJIEKYJISIPHOM
8 |OcuoBHoe ypaBHenue MKT. JlaBneHue rasa. (pu3UKK ¥ TEPMOIMHAMUKHA
9 [VpaBHEHHE COCTOSIHUS HICaTBHOTO Ta3a. M3omporieccsl B ra3ax.
10 |[TepBoe HauanoO TEPMOJIMHAMHUKH, €T0 MIPUMEHEHHE K U30ITPOIIECCaM.
11 |TBepable Tena, MX CBOMCTBA.
No Konmponwvnwie sonpocwt yk3amena/Oudaxmuyieckue eOUHUbl Tema
1 |Ocuosubie nonoxenuss MKT, ux onbiTHOe o0ocHOBanue. Juddysus. Paznen 2
BpoyHnoBckoe nBuxenue. OcaoBHoe ypaBHeHrne MKT. OCHOBBI MOJIEKYJISIPHOM
(GU3MKN ¥ TEPMOJAUHAMUKA
2 |[DnexTpuueckas eMKOCcTb. KOoHIeHCAaTOPBI M MX BUIBI. Paznen 3
DJIeKTpoIMHAMHUKA

3 |OmpenenuTh  CKOPOCTh  OT/JQ4M  BHHTOBKH, €CIIM  CKOPOCTh
BbUTETaroImel mymu 760 m/c, a macca BUHTOBKM B 500 pa3 Oombiie Paznen 1 Mexanuka
Macchl IyJu

Kpurepuu ouenku ouggepenyuposannozo 3auema u IK3amena

—  «OTIMYHO» - TEOPETHYECKOE COJIepKaHHEe Kypca OCBOSHO TOJHOCTBIO, 0e3 MpoOeros,
yMeHUs ¢(OpPMUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOTPaMMON yueOHBbIe 3a/1aHUsI BHITOJHEHBI, KAYECTBO
HUX BBITTOJIHECHHU A OILICHCHO BBICOKO.

—  «Xopouo» - TEOPETUYECKOE COJEp’KaHHEe Kypca OCBOEHO IMOJHOCThIO, 0e3 mpoOesos,
HEKOTOphIe YMEHHS CGHOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIC MPOTpaMMoOil ydeOHBIE
3a/1aHUS BBITIOJTHEHBI, HEKOTOPBIC BH/IbI 33IaHUH BBITIOTHEHBI C OIIMOKaMH.

—  «YIIOBJIETBOPUTENBHO» - TEOPETUUYECKOE COACPIKAHHE Kypca OCBOEGHO YAaCTHYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO Xapakrepa, HEOOXOIUMbIe YMEHHS paboThl C OCBOCHHBIM
MaTepHalioM B OCHOBHOM C(HOPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMON OO0 ydeHHUsI
y4eOHBIX 3aJaHU BBIIIOJIHEHO, HEKOTOPHIE U3 BBITIOJHEHHBIX 3aJJaHUM COAEPIKAT OLIMOKH.

—  «HeynoBieTBOpUTENBHOY - TEOPETUUYECKOE COAEPIKAHIE Kypca HE OCBOCHO, HEOOXOJUMBIC
yMEeHUs He CPOPMUPOBAHBI, BHITIOJIHEHHBIC YYeOHBIE 3aJaHNs COAEPKAT TPYObIe O OKH.
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[Tpunoxenue 1

AKTUBHBIE U MTHTEPAKTUBHBIE METO/bI ObYUYEHUA

1. AKTuBHBIE M MHTEpPAKTUBHBIE METOJbl MCIOJB3YIOTCS IPU MPOBEACHUU TEOPETUUYECKUX U
MIPAKTUYECKUX 3aHATUHN:

Paznen/rema

IIpuMeHsieMble aKTUBHBIE
I MHTEPAKTHBHBIE METObI

Kpartkast xapakrepucTuka

Paznes 1 Mexanunka ¢ 3JieMEeHTaMH TeOPHH OTHOCHTEJILHOCTH

Tema 1.3 3akoHbl
COXpaHCHHUS B
MEXaHUKE

['pynnoBeie nuckyccuun
«3aKOHBI COXpaHEHUs B
MEXaHHUKE»

CryneHTsl pa0OTalOT B MHUKpPO TpYIIax:
pelaT MpaKkTUYECKue 3a7ayd, OTBEYAIOT]
Ha TPOOJEeMHBIE BOINPOCHI U TPUXOIAT K|
o0IieMy BBIBOJly O 3HAUEHHUHM 3aKOHOB
COXpaHEHUs B IPUPOJE.

Paznen 2 Moaexkyasipuas ¢pusuka. Tepmogunamuka

Tema 2.1 OcHOBHI
MOJIEKYJISIPHO-
KHHETHY eC KoM
Teopuu. HneanbHbIN
ras

HenoBas urpa
«AbGcomtoTHas
TeMIieparypa.
AOCOIIOTHBIN HYJIb

[lpeiofaBaTens B Hayale M MO XOAY
U3JI0KEHHsT y4eOHOro MaTepHualia Co3aaeT
NpoOJieMHbIE CUTyallUM W  BOBJICKAeT
CTYAEHTOB, O0BEMHEHHBIX MO KOMaHIaM
B uX aHanmu3. OOCYXIalOT CYIIECTBOBaHUE
MNpCACIIbHO HU3KMX U BBICOKHX TCMIICPATYP

Paznes 3 OCHOBBI 2J1e KTPOAMHAMMKH

Tema 3.3
DJEKTPUYECKUN TOK
B ITOJIYTPOBOIHUKAX

Ananus
CUTyalun
«IIpoBOogMMOCTB pa3HBIX
cpem»

KOH KPETHOU

Conepxanue ToOmaeTcs 4Yepes
BOIIPOCOB O IPOBOAMMOCTH Cped, O
HOCUTCIIAAX TOK4, IMPUMCHCHHUU TOKa B
cp€aax, Ha KOTOPBIC CTYACHTHI JOJIKHBI
OTBEYAaTh HEITOCPE/ICTBEHHO B XOJIE JICKIIUH.
Opranu3zanus JUCKyCCUT

CepHIO

Pa3nesa 4 Kojedanusi 1 BOJIHEBI

Tema 4.2
DneKTpOMarHuTHEIE

I'pynnioBeie AuCKyccumn
«llapamerpsl u

Paboras B KOMaHJie, CTYZICHTHI
NPUMEHSIOT 3HAHUS MaTEeMaTHKH MpHU

KOJIEOAHUS U BOJIHBI YpaBHEHUE ITOCTPOCHUH rpa@ukoB
3JIEKTPOMArHUTHBIX TPUTOHOMETPUUECKUX GbyH KUt K
KoJIeOaHU it OIMCAaHUIO AJIEKTPOMAarHUTHBIX

KoJIeOaHU M.

Pa3znea 5 Onruka

Tema 5.1 Ilpupona | Ananus KOHKPETHOU | JleMOHCTpanusi 3aKOHOB IIPEIOMIICHUS H

CBETa. Bonnoseie | cutyaniun — «BOJHOBBIE | OTpaXKEHUsI CBETA, BOJHOBBIX CBOHCTB

CBOMCTBA CBETa CBOMCTBA CBETA» CBETa C TIOMOLIbI0  JH (PpaKIHOHHOM

pemetknn U crekrporpada. Opranuzamus
IMCKYCCUU-  CHUTYallUs-yIPOKHEHHUE, B
KOTOpOH oOy4aeMble yIOPaKHSIOTCS B
pelIeHny HETPYAHBIX 3aJ1ad, HCIOIb3Ys
METO/I aHAJIOTUH (y4eOHBIC CUTYAIINH ).
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MEPEYEHb TIPAKTHY ECKUX/JIABOPATOPHBIX 3AHATHI

[Tpunoxenue 2

Conepxanue TeMbl MPaKTH4YeCKUX/JIA00PATOPHBIX 3aHATHI KosauvecTBo
o0yueHHst 4acoB
Pa3nen 1 MexaHuka 14
1.1 Kunematuka IIpakTnuyeckas padora Ne 1 Pemenue 3agad no 2
KUHEMAaTHKE.
IIpakTHyeckas padora Ne 2 Penienue 3a1a4 Ha 2
napaMeTphbl BpalaTeIbHOrO ABUKECHUS
JlabopaTopHast padora 1 «OnpeneneHne MIOTHOCTH 2
BEILLIECTBAY
1.2 3akoHbI IIpakTnueckas padora Ne 3 Pemenue 3a1a4 Ha 3aKOHBI 2
MexaHuku HproTrona | HeroToHa.
1.3 3akoHbI IIpakTuueckasi padora Ne 4 Pemenue 3a1a4 Ha 3aK0H 2
COXpaHEHUS B COXpaHEHUS UMITYJIbCA
MEXaHUKe
IIpakTHyeckas padora NeS Pemenue 3a1a4 Ha 3aKOHBI 2
COXpaHEHUs YHEPTUH.
JlaGopaTopHasi padora 2 «/3yyeHne 3akoHa COXpaHECHUS 2
MEXaHUYECKON 3HEPrum»
Paznea 2 MOJIEKYJIAPHAS ®U3UKA. TEPMOJAUHAMHUKA 15
2.1. Ocnosbsl | IIpakTnyeckas padora Ne 6 Pemenue 3a1a4 no reme 2
MOJIEKYJISIPHO- «OcnoBbl MKT».
KUHETUYECKOU IIpakTHyeckas padoraNe7 «Pemenue 3a1a4 Ha
Teopuu. VieanbHblil | ypaBHEHHE COCTOSHUSI HJI€ATIbHOTO ra3ay
ras JlabopaTtopnas padota Ne3 [IpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CBoiicTBa JlaGopaTtopnas padora Ne4 PocT KpucCTa/I0B. 2
napos, xujkocteir | JlabopaTopHas padora NeS M3mepeHue BIaXHOCTH 2
U TBEPJIBIX TEJ BO3yXa
JladopaTopuasi padora 6 «OnpenencHue yaeabHOMU
TEIJIOEMKOCTH BEUIECTBA» 2
2.3 OCHOBBI IIpakTHyeckass padora Ne 8 Pemenue 3amau mo teme 2
TEPMOAMHAMUKI «OCHOBBI TEPMOJIMHAMUKHY
Paznesn 3 OCHOBBI 3JIEKTPOJINMHAMUWKHN 24
3.1 Dnexrpuyeckoe | IlpakTuueckas padora Ne 9 Pemenue 3anau mo teme 2
rnoJjie «DIEKTPOCTATUKAY.
3.2 3aKoHBI JladopaTopuas padora Ne 7 «OnpeneneHue yaeapbHOTO 2
IIOCTOSIHHOT'O TOKa CONPOTUBJICHHUS TPOBOIHUKAY.
JlabopaTopuasi pab6ora Ne 8 «M3yuenue 3akona Oma ass 2
ydacTKa LETH».
JlaGopaTopnasi padora Ne 9 «IIpoBepka 3aKOHOB 2
[apajlIeIbHOTO COEIMHEHUS IPOBOIHUKOB.
JlaGopaTopnasi pabora Ne 10 «Onpenenenue 2/1C u 2
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BHYTPEHHETO COIIPOTUBJIEHUS UCTOUHUKA 3JIEKTPUUECKOI
SHEPTHU»

JlaGopaTopnasi pabora Ne 11 VccienoBanue 2
3aBHCUMOCTHU MOILIHOCTH, MOTPEOIIIeMOH JIaMI o
HaKaJIMBaHUS OT HAPSDKEHUS Ha €€ 3aKUMax
IIpakTuueckasi padora NelO «PemeHne 3a1a4 Ha 3aKOHBI 2
Oma. ConpoTuBIIEHUE»
IIpakTuueckas padora Nell «Pemenue 3a1au Ha 3aKOHBI 2
COEZMHEHMSI IIPOBOITHUKOB»
IHpaxkTuyeckas padora Ne 12 Pemenue 3a1au Ha
dopmMyIbl pabOTHI M MOIIHOCTH TOKa 2
3.3 Dnekrpuyeckuii | Jladoparopuasi padora Nel2 «Omnpenenenue 2
TOK B 3JEKTPOXUMUYECKOTO IKBUBAJICHTA MEIM.
nonynpoBoaHukax | Jlaboparopnasi padora Nel3 «J3yueHue cBoiCTB
MOJIYIIPOBOIHUKOB. 2
3.5 IMpakTuueckas padora Nel3 Pemenue 3amau mo teme 2
DOnexrpoMarHuTHas | «MarHuTHoOE 1oJje. DJIeKTPOMarHUTHasT WHTYKIIHS».
WH TyKITU ST
Paznen 4 Kojie0anust M BOJIHBI 12
4.1 Mexanuueckue | JlabopatopHas padora Nel4 W3ydeHue 3aBHCHUMOCTU 2
KonebaHusi u nepuoja KoiebaHUW HUTSHOTO (WM TPYKUHHOTO)
BOJTHBI MasiTHUKA OT JUTMHBI HUTH (MJIK MacChl Tpy3a).
IpakTuueckass padora Nel4 Pemenue 3amau  Ha 2
napaMeTpsl KoJeOaTeIbHOrO JBUKEHUS
4.2 IIpakTuueckasi padora 15 «Pemenue 3a1a4 Ha BUIbI 2
DNEeKTPOMarHUTHHIE | COMPOTUBIICHUIN
koneOanus v BoaHbl | [lpakTnyeckas padora Ne 16 Pemenue 3a1au no teme 2
«[lepemennsrit Tok. TpanchopmaTop»
IIpakTuueckasi padora Nel7 «3nekrpoMarHUTHBIC 2
KOJIeOaHUsI U BOJTHBD.
JlabopaTopHass padora Ne 15 «3ydyeHue ycrpoiicTBa 2
TpaHcgopmaTopa, TeHepaTopay.
Pa3nen 5 Onruka 10
5.1 [lpupona JladopaTopuasi pa6otra Nel6 «Onpenenenue noxkasarens 2
cBera. BonmHoBbIe MPEIOMIICHUSI CTEKIIay.
CBOMCTBA CBETa JlaGopaTopnasi padora Nel7 «3yuenue nntepdepeHnm 2
U I PaAKITA.
JlabopaTopuass pa6ora Nel8 Vzmepenue AMHbI 2
CBETOBOH BOJHBI C TOMOIIBIO TU(DPAKIIMOHHON PEILCTKH.
JladopaTopuasi pa6ora Ne 19 «HabmroneHue crieKrpoB
U3TY4CHUS U MOTIIOILECHU D). 2
IMpakTnyeckas padora Ne 18 Pemenue 3a1aq mo teme
«BOJIHOBAs ONITHUKA 2
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Pa3nes 6 JjieMeHTHI KBAHTOBOM () U3UKHU

IMpakTHyeckas padora Ne 19 Pemenue 3anad mo teme 2
6.1 Kanrosas «Bakonbl (oTOdIPeKTaN
OTITHKA
6.2 ®uzuka aroma | IIpakTHyeckasi padora Ne20 PemeHue 3agau no teme 1
W aTOMHOTO fJIpa «PannoakTUBHOCTb. 3aNUCh AAEPHBIX PEAKIIUI
HUTOI'O 78
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OBPA3OBATEJBbHBIA MAPHIPYT

[Tpunoxenue 3

KoHnTtponupyemblie
KonTponpHas| pa3aenst (T?MBI) KonTponupyembie OueHouHbIE CpelcTBa
TOYKa y4aeOHOI pE3yIIbTaTh
U CIUATLIAHBI
Nel JIP4, MP 3, MP4, | Kourpoabnasi |l. 3agauu ¢ mOCTPOECHHEM
Pasnen 1 I1P1, IIP2, IIP3, pab6ora
IIP4, ITP9 2. PacuerHrble 3amauu
MexaHuka N
3. dusnyeckuii AUKTAHT
Ne2 Paszjeu 2 JIP4, JIP9, MP3, | KourpoawsHasi (L. TecroBbie 3a1anus
MP4, MP9, IIP2, padora 2. PacuerHble 3agaun
OcnoBbI _ | mp3, mp4, 1Ip7,
MoJie KyJIsIpHOii 11Ps, IIPY, IIPIO,
(1137311 M| 1pr7
TEePMOAMHAMUKHI
Ne3 Pastex 3 JIP4, JIPI3, MP3, | KonrpoabHasi [L. TecroBble 3amanus
JeKTPOIMHAMHKA MP4, MP5, IIPI, pab6ora 2. PacuerHble 3aﬂaq1/1
Payten 4 IIP2, IIP4, IIPS, 3. Du3n4ecKuii JUKTaHT
Koue0anus U 11P6, ITP7, ITPS,
BOJIHBI IIP10,IIP11
Ned Paszgen 5 JIP4, MP3, IIPl, | Kourpoabnasi |l. 3agauu ¢ MOCTPOECHHEM
IIP2, ITP4, ITP8 pa6ora
Onruka 2. PacuerHble 3a1auu
Nes Pazneu 6 JIP4, MP9, IIP2, | KourpoabHas [l
DJIeMeHThI IIP4, ITP6, ITP1 1 padora
KBaHTOBOM
(pusuxku
Ne6 Homyck Hoprdgoauo | 1. [Ipakrudeckue paboThl
JK3aMeHny/ 2. JlabopaTopHble paboThI
3a4eTy 3.
4. KoHTpoapHbIE pabOTHI
Ipome:xyTo| AuddepeHnupoBan Hrorosas 1. TectoBbie 3a1anust
YHas HBII 3a4eT KOHTpOJbHasi | 2. TunioBbIe 3aaHus
arrecranus pabora
IIpomexyTo| DKx3ameH Ix3amenanuo | 1 Teopetuueckue
yHas HHBIE BOIIPOCHI IO COAECPKAHUIO
arTecTanus onjieTsol Kypca

2. TumnoBble 3a0aHUA
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JIMCT PETUCTPAIIMUA UBSMEHEHUN U TONTOJTHEHUU

Ne Pa3znen paboucii KpaTtkoe conepkaHue u3MEHEHHUS/ I0TOTHEHNS Hara, [Toanuce
n/m MporpaMMbl o MPOTOKOJIA| MpeaceaaTes
acenanus 1K [TIK
PaGouass nporpamma yueOHOW AMCUMIUIMHBI «DU3HUKaAY
aKTyaJIu3UpOBaHa.
| _| B pabouyio nporpamMmy BHECEHbI CIEAYIOLIME H3MEHEHHUS: |

3 YCJIOBUA B cBsI3M ¢ 3aKJIH0Y€HUEM KOHTPAKTOB CO CTOPOHHUMH 08.09.2021 .

PEAJIMSALIMH INEKTPOHHBIMHU GUGIMOTEYHBIMH cHcTeMamMu Db [IpoTokos Ne

YHEBHOMU | AxameMust K-27-20 ot 20.02.2020 r. UIT Bypuesa 1

AMCLAIUIMHBL A.W.10 31.03.2023 r., Cucrema 3€KTPOHHOTO 00y4YEeHHs
«Axagemus» K-39-21 ot 12.07.2021 r. OOO «Akanemus-
meaua» 10 31.08.2024 r., 35C BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 no
31.08.2022 r.,9BC FOPAUT K-42-21 ot 12.07.2021 r.
OO0 «2neKTpOHHOE U3AATELCTBO FOPAWUT» ¢ P . f—
01.09.2021 no 31.08.2022 r., 3bC ZNANIUM.com K-44-
21 ot 12.07.2021 r. 00O 3naruym ¢ 01.09.2021 1o | |

; 31.08.2022 r
i 3 YCJIOBUA CBA3M C OOHOBJIEHHWEM MaTEepHAIbHO-TEXHHYECKOIO 08.09.2021 r. |
PEAJIU3AILIUU obecnieueHus 1. MarepuanbHo-TexHUUeckoe odecreyeHue |[Iporokosn Ne
YUYEBHOU YUTaTh B HOBOM peAaKLIMK: I

JIMCLUTJIMHBI JlabopaTopusi @U3nKH

VyeOHas ayauTopus JUIA  TNpPOBEAECHUS  y4eOHbIX,

NPaKTUYECKUX W J1a0OpaTOPHBIX 3aHATHH, JUIA TPYNIOBbIX

U WHIAWBUAYAIbHBIX KOHCYJbTAUMH, I TEKYLIETO

KOHTPOJI U MPOMEXYTOYHOM aTTeCTalMH.

PabGouee  MecTo  mpenozaBaresis:  NEPCOHAbHBIH

KOMIIBIOTEp, TPOEKTOp, paboune Mecra O0yvaroLIMXCH,

- n0cKa yuebHas, yueOHas medelib; |
KD®, npemMoHCTpaUMOHHOE OOOpYIOBaHHE MO TEMeE

| "IlepemeHHbIii TOK", NEMOHCTPALMOHHOE OOOpPYIOBaHHE

no Teme "DyekTpocTaTUKa', MOJAENU KPHCTALIMYECKOMH

PELIETKH, [AEMOHCTPALMOHHOE O0OpyIAOBaHWE IO TeMe

"JneKTpoMarHeTusm", MOJIENTb "JnekrpodopHas I

MaliuHa";

. AMIepMeTpbI 1ab0PaTOPHBIE. ; I 1

bapomeTp:

BoJibTMETPHI. ;

MynbTUMETPHI.

DJIEKTPOMETP;

TpyOku cTeksHHbIE;

[LITaTusel naboparopHsie uui-01;

Tabnuua Menaeneena;

“urpometp ncuxomerpuueckuit BUT-1;

Habopbl pe3UCTOPOB 1A MPAKTUKYMA;

Habopsl n1aboparopHbie « MexaHHKay.; :

Habopsbl J1TadopaTopHbIE MO JIEKTPOJIU3Y,

t HaOopel 1adoparopHbie «ONTHKAY,

Monenu no pusmkKe:;

Habop no snekrponu3zy (AeMOHCTPaLIMOHHBIN); .

[Tpubop nns nemoHCcTpaLuy 3aBUCUMOCTH CONPOTUBJICHHUS |

METajla OT TeMIIepaTyphl;

[TpuGop nns wayyenus npasuia JleHua;

[Ipubop s wu3MepeHus . UIMHbBI CBETOBOM BOJIHBI C

Ha0OpOM JIM(PAKLIMOHHBIX PEIIETOK;

[Ipu3ma noBepoyHass MarHuTHas

MarauTel 1MoJOCOBBIE IEMOHCTPALIMOHHBIE

| MarauTbl U-00pa3Hbie 1EMOHCTPALMOHHbIE
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