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1 OBIIASI XAPAKTEPHCTHKA PABOYEH TPOTPAMMBI  YYEBHOIA
JUCUUILINHBI

1.1 Ob6sacTh NpuMeHeHHus1 TPOrPAMMBI
Pabouast mporpamma yueOHOH nucHUIUIMHBI «PU3MKa» SBISIETCS YacTblO 00pa3oBaTEIbHON

nporpammbl CITO — mporpaMMbl MOATOTOBKH CIELHUATHCTOB CPEJHEr0 3BEHA MO CIEHUATbHOCTH
cpenHero mpoecCHOHANBHOTO O00pa30BaHUS TEXHOJIOTMYECKOro mnpoduiast mnpodecCHOHATBHOTO
obOpazoBaHus

Pabouas nporpamma coctasieHa st O4HOH Gopmbl 00yUeHus.

1.2 MecTo0 AMCUMIUIMHBI B CTPYKTYpe HPOIrpaMMbl NMOATOTOBKH CHEWHAJTHCTOB CPeIHEro
3BeHa

YuebHast muctmmumHa «®Pu3nka» OTHOCHUTCS K 00ImeoOpa3oBaTeNIbHOMY LHKIY MPOrPaMMbl
MOJNTOTOBKU CIEIUAMCTOB CPEJHEro 3BeHa M OTHOcHTCA K mpeamerHou obmactu PI'OC cpennero
o0mero oOpazoBanusi «EcTecTBeHHBIE HAYKN.

YpoBeHb OCBOSHHUsT yueOHON uCIMITIMHBI B cooTBeTcTBUU ¢ PI'OC cpenHero obmero obpa3zoBanus

yrayOneHHbId (PO UIBHBII).
Pabouas mnporpamma ydeOHOU nmucUMIUIMHBIL QDU3MKA WMEeT MEXIPEIMETHYIO  CBSI3b
o0mmeoOpa3oBaTeNbHBIMU Y4eOHBIMU AUCHUIUIMHAMHE EcTecTBO3HaHME, ACTpOHOMUS, Maremaruka.
3HaHUS U YMEHUS, NOJy4YEeHHbIe OOYHAIOLUIMMHUCS MPH OCBOSHMU 0011e00pa3oBaTenbHON yueOHOH
OUCUUTUIMHBL «DU3UKay, YriyONsioTCs W PACIIMPSIFOTCS B MPOLIECCE M3YUYeHMs Y4eOHBIX AMCLUIIIMH
NpOrpaMMbl  TMOATOTOBKH  CHENHMAJHCTOB  CPEAHEro  3BEHA €CTeCTBEHHOHAY4YHOTO U
o0menpodecCHOHATBHOTO IUKIIOB.

1.3 Ilnanupyemble pe3yJabTaThbl 0CBOEHUS] AMCUUIJIMHBI:
OcBoeHue coaepkaHusi ydeOHOUW nauCHUIUIMHBL «Du3uka»y  obecreynBaeT JOCTHKEHUE
00y4arOIUMHUCS CIENYIOINX Pe3yJabTATOB:

JIHYHOCTHBIE pe3yIbTATHI

cpOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
JIP4 | Hayku U OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO HAa UAJIOTe KYJBTYp, & TAK)KEe Pa3IHMYHBIX
¢opm 0O1IECTBEHHOrO CO3HAHMUS, OCO3HAHNE CBOETO MECTA B MOJHUKYJIbTYPHOM MUPE;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUIO, B TOM YHCIIE CaMOOOPa30BaHHIO, Ha
JIPY MPOTSDKEHUH BCEW JKU3HHU, CO3HATENIbHOE OTHOIIEHHE K HEeMPEPBIBHOMY OOPa30BAHUIO KaK
YCJIOBHIO YCIEITHOM MpodecCHOHANbHON 1 O0IEeCTBEHHOM IesITEIbHOCTH,

OCO3HAHHBIN BBIOOp Oynymed mnpodeccun W BO3MOXKHOCTEH peanu3aui COOCTBEHHBIX
JKU3HCHHBIX IIJIAHOB, OTHOHICHUHE K HpO(beCCPIOHaJ'IbHOfI ACATCIIBHOCTH KAdK BO3MOXKHOCTH
ydaCTusd B PCUHICHUH JIMYHBIX, O6H_[eCTBeHHbIXj rocyaapCTBCHHBIX, O6H_IeHaLII/IOHaJ'IbeIX
npobiem;

JIP13

MeranpeaMeTHBbIe pe3yabTATHI

YMEHHE CaMOCTOSITEIbHO ONPENeNaTb LEeIH ACATeNIbHOCTH U COCTaBJAThH  IJIAHBI
JESTEeJIbHOCTH, CaMOCTOSITEJIbHO OCYINECTBJIATb, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
MP1 | medaTenbHOCTL, HMCHOJB30BATh BCE BO3MOXKHBIE PECYPCBHI A JOCTUXKEHUS IMOCTaBIEHHBIX
LeNell ¥ peajn3alyy IUIAHOB JeSITeIbHOCTH, BBIOMPATh YCIICIIHbIE CTPATEIHH B PA3IUYHBIX
CUTYalUsIX,

BIaJICHNEC HABbIKAMHM  IIO3HABATENIbHOW, y4eOHO-MCCIENOBATENbCKOH W MPOEKTHOU
NeATEIbHOCTH, HaBBIKAMHU pas3pelleHnss npodjeM; CHocOOHOCTh H  TOTOBHOCTH K

MP3 CAMOCTOSITEJIbHOMY TMOHMCKY METOJOB pELICHUS MNPAKTUYECKUX 3a7a4, MPHUMEHEHUIO
Pa3JIMYHBIX METOJOB MMO3HAHUS,
TOTOBHOCTH U CHOCOOHOCTH K CaMOCTOATENbHOW WH(OPMALMOHHO-TTIO3HABATEIHHON
Mp4 | ACATEIBHOCTH, BIAZEHHE HABBIKAMH MOMYHeHHs HeoOxoaumoi nHGOpPMALMKU U3 CIIOBapei

pa3HBIX THWIIOB, YMEHHE OPHEHTHPOBATbCS B PA3IUYHBIX HCTOYHUKAX HH(POpMaLUH,
KPUTUYECKH OLEHHBATh M HHTEPIPETHPOBATH MH(GOPMAIHIO, MOIYYAEMYI H3 Pa3JIUIHBIX
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HUCTOYHUKOB,

MP3

YMEHHE HCIOJIB30BaTh CPENCTBAa HMH(POPMAIIMOHHBIX W KOMMYHHKAI[HOHHBIX TEXHOJOTHIMA
(manee - KT) B pelieHrr KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIMOHHBIX 33a71a4 C
coOmonenneM  TpeOOBaHWIA  3PrOHOMUKH,  TEXHUKM  OE30MaCHOCTH,  THTHEHBI,
pecypcocOepeskeHust, MPaBOBbIX U STHYECKUX HOPM, HOPM MH(OPMAITMOHHON 0€30MaCHOCTH,

MP9

BJIaJICHHE HABbIKAMHU ITO3HABATEIBHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBHIA U
MBICJIUTEJIBHBIX MPOLIECCOB, HX PEe3yJbTaTOB M OCHOBAHUMN, TIPAHULl CBOEr0 3HAHUSA U
HE3HAHMs], HOBBIX MIO3HABATEJbHBIX 33124 U CPEICTB UX JOCTHXKCHMUSI.

ITpeamMeTHBIE pe3ybTATHI

I1P1

cOPMHPOBAHHOCTb TPEACTABICHHA O POJIM U MecTe (PU3MKH B COBPEMEHHOW HAyYHOH
KapTHHE MHUpa;, MOHUMaHue (PU3NIeCKON CYITHOCTH HaOmrogaeMbix BO BeeneHHON SBICHMUIT,
NOHUMaHue ponu (U3UKU B (HOPMHUPOBAHUU KPYro3opa M (PyHKLHMOHAJIBHOH TIPaMOTHOCTU
YeJIOBEKa MJIs PeLIeHUs] MPAKTUYECKHX 3a/1ad,

I1P2

BJIaJICHUE OCHOBOIMOJIATAIOIINME (PU3HMUECKUMU MOHSITHSIMU, 3aKOHOMEPHOCTSMH, 3aKOHAMU
U TEOPUSIMU;, YBEPEHHOE MOJIb30BaHUE (PU3NIECKON TEPMUHOJIOTHEN U CHMBOJIUKOM;

I1P3

BJIaJICHNE OCHOBHBIMH METONAaMH HAy4YHOTO IIO3HAHHS, UCIOJNb3YeMbIMH B (U3HKE:
HaOJIIONIEHUE, OMHCAaHUE, HU3MEPEHHEe, SKCIEePHMEHT, YMeHHs o0pabaThiBaTh pe3yJIbTaThl
u3MepeHuii, oOHapy)XMBaTh 3aBUCUMOCTb MEXAY (U3NYECKHUMU BEIHMYWHAMH, OOBSICHATDH
MOJIYYECHHBIE PE3YJIbTAThl U AE€JATh BBIBOJBI,

I1P4

c(hOPMHUPOBAHHOCTH YMEHUS pelnaTh Prsndeckue 3a1aqm,

c(hOPMUPOBAHHOCTh YMEHHSI NMPHUMEHSTb MOJYYCHHbIE 3HAHUS IJIsi OOBSCHEHUS YCIOBUH
MpOTeKaHusT PU3NYECKUX SIBIIEHUH B MPUPOAE U JJIST NMPHUHATUS MPAKTHYECKUX PEIICHUN B
TMOBCETHEBHOM JKU3HHU,

cOpMHPOBAHHOCTb COOCTBEHHOH IMO3MIMU 1O OTHOIIEHHIO K (pu3mueckoil mH(popmanum,
NIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB,

c(hOPMHUPOBAHHOCTh CHCTEMbI 3HaHUI 00 OOmUX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpWsIX, MpPEACTaBlIeHU O nelictBuu BO BceneHHON (u3MUeCKUX 3aKOHOB, OTKPBITHIX B
3€MHBIX YCJIOBHSIX;

c(OPMHPOBAHHOCTh YMEHHUSI HMCCIENOBATh M AHAIM3HPOBATH Pa3HOOOpasHble (U3NYECKHE
SIBJICHHSI M1 CBOMCTBA OOBEKTOB, OOBACHATH MPUHLHIBI PA0OTHI U XapaKTEPUCTHKH PUOOPOB
U YCTPOWCTB, OOBSACHATH CBSI3b OCHOBHBIX KOCMHUYECKHX OOBEKTOB C TI'eO(pHU3NIECKIMU
SIBJICHHSIMU,

BJIQJICHUE YMEHMSIMH BBIIBUIAaThb THUIIOTE3bl HA OCHOBE 3HAHMsS OCHOBOMNOJIArAKOLINX
¢u3nUecKkux 3aKOHOMEPHOCTEH M 3aKOHOB, NPOBEPATH HUX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, HOPMYIJTUPYsI LETb UCCICAOBAHUS,

I1P10

BIAZICHNE METOAAMHU CaMOCTOSITEJIbHOTO TIUIAHUPOBAHUS U TPOBEAEHHUS (PU3MUECKUX
SKCIIEPUMEHTOB, OIMMCAHUS W AaHajh3a TIOJNYyYeHHOH U3MEPUTENbHOW HWH(pOpPMAalny,
OnpeaesIeHusl AOCTOBEPHOCTH MOJYUYEHHOIO Pe3yIbTaTa,

I1P11

c(pOPMHPOBAHHOCTh YMEHHH NPOTHO3MPOBATH, AHAIN3UPOBATH U OLEHHMBATH IMOCJIEACTBUS
OBITOBOM W TPOU3BOICTBEHHOH JESITEIBbHOCTH YEJIOBEKA, CBA3aHHOW C (PU3HMUYECKHIMHU
MPOLIECCAMH, C TIO3UIIHI HKOJOTHYECKOH 0€30MacHOCTH.




2 CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIUILTAHBI

2.1 TemaTHyecKHH ILJIaH

YueOHasn HArpy3Ka 00y4AIOIIHUXCS

B TOM YHCJIC

= © ° ILnannpyemsie
Z = 2 pe3yJabTaThbl
Pazpen/ Tema AMCHHIVIMHBI ° 2 £ = L =
5 > EE | &8 0CBOEHHSI
R = = = = AHUCHHILTHHBI
= g & ]
o~ M 9= o
k' = =
=
JIP4, JIP13 MP3,
Brenenne 2 2 P2
JIP4, MP 3, MP4,
Paznen 1 Mexanuka 25 11 10 4 ITIP1, ITIP2, IIP3,
ITP4, TTP9
Tema 1.1 Kunemaruka 8 2 4 2 | MPSHPL
JIP4,MP3,1IP2,
Tema 1.2 3axkonbl MexaHuKu HbrOTOHA 6 4 ) TIP4.1IP9
JIP4, MP3,MPY,
Tema 1.3 3aKkOHBI COXpaHEHUsI B MEXaHUKE 11 5 4 5 TIP1-IIP4
JIP4, JTP9, MP3,
Paznen 2 MP4, MP9, IIP2,
OcHoOBBI MOJIEKYJISIPHOH (PM3UKH H 24 9 6 IIP3, I1P4, I1P7,
9 11P8, 1TP9
TePMOAUHAMHKH 3 ,
IIP10, IIP11
Tema 2.1 HOBBI M - JIP9.MP3, MP4,
_ Qemo OTMCKYILIPHO 1 11 4 4 1IP2, 1TP3, TIP4,
KHHETHYECKON Teopun. Mneanpnsbliiras 3 1IP8
o o JIPY9, MP3, IIP3
2.2 CBolicTBa HapoOB, >KUIKOCT ’ ’ ’
CsoiicTBa NapoB, KUIKOCTEH W TBEPIBIX 3 11P7 11P8, 119
Tl 2 6 1IP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEpMOANHAMUKHI 5 3 2 IIP2, IIP3, IIPA.
IiP1l
JIP13, MP3,
Paznen 3
b 40 16 10 14 MP4, MP5, ITP4,
DIeKTPOAUHAMHKA IIPs, ITP6, ITP?,
11PS, IIP11
JIP13, MP4,
Tema 3.1 DnekTpuueckoe mosie 6 4 2 MPS5, IIP4, I1P6,
IiP7
JIP13, MP3,
Tema 3.2 3aK0OHBI TOCTOSHHOI'O TOKA 20 4 6 10 MP4, ITIP4, IIP5,
IiPs
o JIP13, MP3
Tema 3.3 KTPHUYECKHUN TOK B ’ ’
DneKkTpu4ec OK B PasTMYHBIX | g 4 4 NP4 1IP4, TIPS,
cpenax 1IP11
JIP13, IIP4,
Tema 3.4 MarauTHOE TTOJIE 2 2 11P11
JIP13, MP1, ITP4,
Tema 3.5 DnekTpoMarauTHAs WHIY KA 4 2 2 P11, 11P6
Pasgean 4 19 ; o s JIP4, JIP13, MP3,
KoJie6anus 1 BOJIHbBI MP4, 1TP1, 11P2,




MP4, NMP10

Tema 4.1 MexaHu4yeckne KonebaHus u P13, MP3, T1P1,
BOJIHbI 6 2 2 2 Mp2, 14
NP13, MP3,
Tema 4.2 3neKTpOMarHUTHble KonebaHus u 13 5 6 9 MP4. MPL
BOJIHbI nP2, NP4, NMP10
Pasgen 5 NP4, MP3, NP1,
OnTuka 14 4 2 8 MP2, MP4, NP8
Tema 5.1 Mpupopga ceeta. BonHoBbIE 14 4 9 3 NP4, MP3, MP1,
CBOICTBa cBeTa Mp2, 14, NP8
NP4, MP9, MP2,
Pasgen 6 8 MP4, NP6, MP11
ONeMeHTbl KBAaHTOBOW (DU3NKN 5 3
4 5 5 NP4, MP9, NP2,
Tema 6.1 KBaHTOBasA ontukKa MnpP4, NP6, NrP11
P4, MP9, NP
Tema 6.2 du3nKa aTomMa U aTOMHOr0 A4pa 4 3 1 NP4, I'IP19i 6,
Pasgen 7 ) ’ NP4, MP9, MP1,
aBonoumsa BeceneHHom Mnps, NP7, NP11
o NP4, MP9, MP1,
Tema 7.1 CTpoeHue v pa3sutue BceneHHon 2 2 NP8, NP7, MP11
Bcero 134 56 39 39
MpomexyTouHas aTTecTayms, B TOM Yuche 9 NP4, MP9, NP1,
KOHCYbTaLMm rp7
Bcero 143 56 39 39

2.2 Cogep)xaHue y4ebHOM ANCUUNINHBI
BBEAEHWE
BX0O4HON KOHTPONb. VHCTPYKTMBHbI 00630p COAepXXaHWUsi y4ebHON AUCUMMANHBLI U 3HAKOMCTBO
obyyalroLmxca C OCHOBHbIMW YCMOBUAMM W TpebOBaHUAMM K OCBOEHUIO Mporpammbl. Pusnka —
(hyHAameHTanlbHasi HaykKa 0 Npupoge.

EcTecTBEHHOHAy4YHMIA MeTOf MO3HAaHWUA, €ero BO3MOXHOCTWU W rpaHulbl MNPUMEHUMOCTH.
JKCrepuMeHT ¥ Teopua B MNpoLecce Mo3HaHMA npupodbl. MogenvpoBaHue (U3NYECKUX
ABMIEHUA W npoueccoB. Ponb 3KcnepMeHTa M Teopun B MNpouecce Mo3HaHUA MPUPOAbI.
dunsmyeckas BennumMHa. MorpewHoCcT U3MEPEHUA (PU3NYECKNX BENNYNH., DPU3NYECKNE 3AKOHbI.
MpaHuLbl NPUMEHMMOCTN (PU3NYECKUX 3aKOHOB. MOHATME 0 PM3NYECKON KapTUHe Mupa. 3HauyeHue
thn3mku Npu oceoeHun npogeccnihi CMO u cneunanbHocTen CMO.

Buabl y4ebHON feATEeNbHOCTH

YMeHUA MocTaHOBKW Uesell [LeATe/IbHOCTW, M/IaHUPOBaHUA COGCTBEHHOW [AeATeNbHOCTU [ANA
OOCTVDKEHUA MNOCTaBJfIEHHbIX Uenen, npeiBULEHUA BO3MOXHbIX pPe3ynbTaToB 3TUX [LeACTBUN,
opraHu3aumnn CamoKOHTPO/A N OLLeHKU NOJTyYeHHN:X pe3yibTaToB.

Pa3BuTve cnocO6HOCTM ACHO M TOYHO M3Naratb CBOW MbIC/IN, JIOFMYECKN 060CHOBbLIBATbL CBOHO
TOYKY 3pEeHUsA, BOCMPUHUMATb W aHaInM3npoBaTb MHeHUs cobeceJHUKOB, Mpu3HaBass MpaBo
APYroro yesioBeka Ha MHOe MHeHMe.

Mpoun3BefeHMEe N3MepPeHUs PU3NYECKUX BENTMYNH N OLEHKA rPaHuLLbl MOrPeLLIHOCTEN N3MEPEHNA.
MpeacTaBneHne rpaHvubl MOrPELHOCTEN W3MEPEHWI NPU MOCTPOEHUU TpapuKoB. YMeHue
BbICKa3blBaTb rMNoTe3bl A1 06BbACHEHUA HabnaaeM™N:X ABNeHU. Y MeHWe npegnaraTe Mogenu
ABNEHUN. YKaszaHue rpaHul, NPUMEHUMOCTU (U3NYECKMX 3aKOHOB. KI3M10)KeHMe OCHOBH/X
NOJI0XKEHWN COBPEMEHHON Hay4YHON KapTuHbl Mupa. MpueeseHWe NPUMEPOB B/IUAHUSA OTKPbITUN B
(h13MKe Ha NPOrpecc B TEXHUKe M TEXHO/IOrMU NPon3BoACTBa. Vcnonb3oBaHune VIHTepHeTa Ans
nomnckauHgopmaumn



Pasgen 1 MEXAHUKA

Tema 1.1 KnHematunka
MexaHnueckoe aBwxeHue. lMepemelleHune. yTb. CKOpocTb. PaBHOMepHOE MPSAMOSIMHENHOE
[BUXEHME. YCKOpeHMe. PaBHOMEpeMeHHOe MPAMONNHENHOe [BUXeHMe. CB060AHOE MajeHue.
[Bw>xeHwne Tena, 6POLLIEHHOrO0 Moj yrioM K ropu3oHTy. PaBHOMEPHOE ABWXKEHME MO OKPYXXHOCTM.
Buabl yuebHOl aesaTeNbHOCTH

MpeacTaBneHNMe MeXaHWYeCKOro [ABVKEHWS Tena ypaBHEHUAMMW 3aBUCUMOCTM KOOpAMHAT W
NPOoeKLUMen CKOPOCTN OT BpeMeHU. MNMpeacTaBneHe MEXaHNYeCKOro ABUXEHUA Tena rpapukamm
3aBMCUMOCTM KOOPAMHAT W MPOeKLUWed CKOPOCTM OT BpemeHW. OnpefeneHne KooOpauMHAT
NPONAEHHOr0 MyTW, CKOPOCTM WM YCKOPEHWS Tena no rpagumkam 3aBUCUMOCTM KOOPAMHAT U
NPOEeKLMA CKOPOCTU OT BpeMeHW. OnpepeneHne KOOPAMHAT NPOMAEHHOro MyTW, CKOPOCTU MU
YCKOPeHUSA Tena no ypaBHEHUSAM 3aBUCUMOCTU KOOPAMHAT M MPOEKLUA CKOPOCTU OT BPEMEHMW.
MpoBefeHWe CPaBHUTE/IBHOrO aHasn3a pPaBHOMEPHOrN0O M pPaBHOMEPEMEHHOrO [ABVKEHWUIA.
YKasaHve WUCMNO0Mb30BaHMA MOCTynaTe/lbHOr0 W BpawaTteNbHOM0 ABUXEHUA B TeXHUKE.
MprobpeTeHne onbiTa paboTbl B rpynmne C BbIMO/HEHWEM Pa3IMYHbIX COLMaNbHbIX POJEN.
Pa3paboTka BO3MOXHOW CUCTEMbl [eACTBUA W KOHCTPYKUUW AN 3KCMEPUMEHTASIbHOIO
onpefeneHs KNHeMaTUUYeCKNX BENINYNH.

Tema 1.2 3aKOHbl MeEXaHUKN HbOTOHA

MepBbli 3aKOH HbloToOHa. Cuna. Macca. Umnynbc. BTopoli 3akoH HbtoTOHa. OCHOBHOM
3aKOH KJ/acCMYecKom AMHaMUKKW, TpeTuinl 3akoH HblOTOHa. 3aKOH BCEMUPHOrO TAMOTEHUS.
MpaBuTaumoHHoe none. Cwuna TsxecTtu. Bec. Crnocobbl m3mepeHus maccbl Ten. Cwuibl B
MEeXaHWKe.

Buabl yuebHOl aesTeNbHOCTH

MprYMeHeHMe 3aKOHA COXPaHeHUs MexXaHU4YeCKOW 3HepruuM npu pacyetax pesy/bTaToB
B3aMMOLENCTBUIN TeN rpaBUTaLMOHHbIMM CUNAMU U CUamMu YIPYTOCTH.

Tema 1.3 3aKOHbl COXpaHeHNA B MeEXaHuke

3aKOH coxpaHeHus wumnysnabca. PeakTmBHOe pABuXeHue. Pabota cwibl.  Pa6oTa
noTeHUManbH™MX cun. MolwHOCTb. 3Heprua. KunHetunuyeckad aHeprusa. MoTeHumnanbHas 3HepPrus.
3aKOH COXpaHeHUs MexXaHWYecKol aHepruun. MNpuMeHeHMe 3aKOHOB COXPaHeHUs.

Buabl yue6Hol feaTeNbHOCTH

MprMeHeHMe 3aKOHA COXPaHEHUS UMNYyAbCa ANS1 BbIYMCIEHUS M3MEHEHWIA CKOPOCTER Ten npu mx
B3aMMoaeicTBuAX. l3mepeHne paboTbl CUA UM WU3MEHEHWE KMHETMYECKOW 3Hepruum Tena.
BbluncneHne paboTbl CUN U U3MEHEHNA KUHETUYECKOW 3Hepruun Tena. BbluncneHne noTeHUMasibHON
3HeprMm Ten B rpaBuTayMoHHoMm none. OnpeaeneHne  MOTeHUMA/IbHOW  3HeprunM  ynpyro
AepOpMMPOBAHHOIO Tena MO0 WM3BECTHOW Aechopmaumm U XKECTKOCTM Tena. YKasaHue rpaHul,
NPUMEHUMOCTM 3aKOHOB MEeXaHMKWU. YKaszaHue Yy4YeOHN:X AUCUUNAWNH, MPU U3YUYEeHUU KOTOop” X
NCMNOMb3YKTCA 3aKOHbI COXPaHEHUA.
Pasgen 2 OCHOBbI MOJTEKYNAPHOW ®UN3NKWN M TEPMOANHAMWKN

Tema 2.1 OCHOBbI MONEKYNAPHO-KUHETUYECKON Teopun. igeanbHblii ras

OCHOBHBbIE MOJIOXKEHUS MOJIEKY/IAPHO-KUHETUYECKO Teopun. Pas3mepbl U Macca MONeKyn u
atomoB. bpoyHoBCcKoe ABWXeHMe. Ouddysma. Cunbl N 3HEPTUA  MEXMOIEKYNAPHOIo
B3aMmogecTBuA. CTpoeHMe ras3oobpasHblX, XWUAKUX U TBepabix Ten. CKOPOCTU ABUXEHUSA
MOJIEKY/T U UX U3MepeHue. NaeanbHblid ras. [aBneHne rasa. OCHOBHOE ypaBHEHWE MOJIEKY/IAPHO-
KWHETUYECKO Teopuu ras3oB. Temnepatypa W u3MepeHue. [a3oBble 3aKOHbl. AGCOMKOTHbIN
HyNnb TemnepaTtypbl. TepmognHammnyecKas LIKana TeMnepaTtypbl. YpaBHeHWE COCTOSAHUA
naeanbHoOro rasa. MonapHas rasosas MOCTOAHHasA.

Buabl yue6Hol feaTeNbHOCTH

BbINOMHEHWE 3KCMEPUMMEHTOB, CAYXalWMX A1 060CHOBAHUSA  MOJIEKYNSIPHO-KMHETUYECKOWA



Teopun (MKT). PeweHne 3aga4y Cc MpPUMEHEHUWEM OCHOBHOIO YypaBHEHWA MOJIEKYIAPHO-
KWHETUYECKON Teopun rasoB. OnpefesieHe napamMeTpoB BelLecTBa B ra3006pa3HoOM COCTOSHUM Ha
OCHOBaHUWN YpaBHEHUA COCTOAHUA ufeanbHOro rasa. OnpegeneHue napameTpoB BellecTBa B
rasoo6pasHoOM COCTOAHUM M MPOMCXOLALLLMX NpoLeccoB no rpagukam sasucumoctm p (T), V (T), p
(V). OKcnepumeHTanbHoe uccnegosaHme sasucumoctn p (T), V (T), p (V). MNpeactasneHne B Buae
rpaMKoB M30XOPHOI0, N306apPHOr0 N N30TEPMMUYECKOTO MPOLLECCOB.

BbluncneHne cpefHeli KUHETUYECKOI 3HEPrum TenaoBOro ABMXKEHUS MOMEKY/ST MO W3BECTHOWN
TemnepaType BelwlecTBa.BbiCKasbiBaHMe runoTe3 A1 00bACHEHMS HabnwjaemM”™N:xX ABNEHUNA.
YKa3zaHue rpaHuy, NpUMEHUMOCTU MOLENN «ufeanbHbli ra3» n 3akoHoB MKT.

Tema 2.2 CBoONCTBa NapoB, XXWUAKOCTEN U TBEPAbIX TenN

CsolicTBa napoB. VicnapeHue 1 KoHaeHcaums. HacbilleHHbIN nap 1 ero cBocTBa. AGCOMIOTHAS U
OTHOCUTE/IbHAA BNAXHOCTb BO3dyXa. Toyka pocbl. KuneHuwe. 3aBUCMMOCTb TemnepaTypbl KWMeHWs oT
JaBrnieHVs. MNeperpeTblil Nap v ero UCNosib30BaHMe B TEXHUKE.

CBoOWCTBa XXMAKOCTEN. XapaKTepuUcTuka XMUAKOro COCTOSAHUA BewlecTBa. MOBEPXHOCTHbIN Crok
XULKOCTW. OHEpPrus roBepxXHOCTHOrO C/ofA. FBMEHWUA Ha rpaHuue >XUAKOCTU C TBepAbIM TesIOM.
KanunnapHble ABneHNs.

CaolicTBa TBepAbIX Tefn. XapakTepucTUKa TBEPLOro COCTOSIHUA BellecTBa. YNpyrve cBoicTBa
TBepAbIX Ten. 3akoH N'yka. MexaHnyeckue CBOICTBa TBePAbIX TeN. TensioBoe pacluvpeHne TBepPAbIX Ten
N XKNAKOCTeN. MNnaBneHne n KpucTanmsaums.

Buabl yuebHOl AessTeNbHOCTH

M3mepeHne BnaxHOCTW BO3gyxa. PacyeT Ko/nmyecTBa TensaoTbl, Heo6XxoaMmoro Ans
OCYLLLeCTB/IEHMS TMpouecca nepexofja BellecTBa W3 OLHOr0 arperaTHoro COCTOSSHUS B [ApYyroe.
JKcnepuMeHTaNbHOe WUCCMef0BaHUE TEMOBbIX CBOWCTB BellecTBa. [lpuBefeHne npumepoB
KanuaisapHbIX ABMEHWIA B ObITY, NpUpoje, TeXHUKe. ViccrnefoBaHne MexaHM4YeCcKMX CBOMCTB TBepAbIX
Ten. MNMpumeHeHVe (U3NYECKUX MOHATUIA M 3aKOHOB B y4e6HOM MaTepuane npogecCuoHasbHOro
xapakTtepa. Vcnonb3oBaHue VIHTepHeTa AnA noucka uHGopmMaumm o paspaboTkax M NPUMeHEeHUsX
COBPEMEHHbIX TBEPLAbIX N aMOPPHbIX MaTeprasios.

Tema 2.3 OcHOBbI TepMOgNHAMUKN

OCHOBHbIe MOHATUA U ornpeaesieHUA. BHYTpPeHHAA 3Heprus cuctemMbl. BHYTpPeHHASA 3Heprus
naeanbHoOro rasa. Pabota m TennoTa Kak opmar nepejavu 3Hepruun. TensoeMKoCTb. Y[henbHas
TeNn/I0eMKOCTb. YpaBHeHMe TensioBoro 6anaHca. llepBoe Hauyano TepMogMHaAMUKWN. AamnabaTHbIi
npouecc. MpuHuMn pgeiicTtBus TenaoBol MawwuHbl. KI[ TennoBoro asuratens. BTopoe Hauvano
TepMoguHamMukn. TepMofmHaMuueckas LUKaia TemnepaTtyp. Xo04UNbHble MalluHbI. TensoBble
asuratenn. OxpaHa nNpupoabl.

Buabl yuebHOl AessTeNbHOCTH

M3mepeHne KosmMyecTBa TEMOTbI B MpoLeccax Tensornepefayn. PacyeT Ko/finmyecTsa TensioThbl,
Heo6X0AMMOro AN5 OCYLeCTB/IEHUSA 3afjaHHOr0 npolecca ¢ Tenaonepeaden. PacyeT nameHeHus
BHYTPEeHHeln 3Heprum Tes, paboTbl W MepefaHHOro KO/MYecTBa TensioTbl C WUCMO/b30BaHMEM
NMepBOro 3aKoHa TepMOANHAMUKN.

PacuyeT paboTbl, COBEPLUEHHOW rasom, no rpauky sasucumoctu p (V).

BbluncneHne paboTbl rasa, CoBepLUeHHON MPU U3MEHEHUU COCTOSIHUSA MO 3aMKHYTOMY LMKIY.
Bbluncnenne KM npu coBeplleHMM Tra3oM paboTbl B Mpoueccax W3MEHEHWS COCTOAHUA MO
3aMKHYTOMY UMK/Y. OOGbACHEHMe MNPUHLUMOB [eACTBUA TEMI0BN:X MawuH. [leMOHCTpauua ponu
(hM3MKN B CO34aHMNN 1 COBEPLLEHCTBOBAHUN TeNJI0BbIX ABUTATENEN.

Paszgen 3 O9NNIEKTPOANHAMUKA
Tema 3.1 3neKTpuUyeckoe none
OneKTpuyeckmne 3apaibl. 3aKoH coxpaHeHus 3apsfja. 3akoH Ky/ioHa. 3ekTpuyeckoe

nosne. HanpsbkeHHOCTb 3neKTpuyeckoro nons. MpuHUMN cynepno3vumn nonei. PaboTta cun
afieKkTpocTtatnyeckoro nonfd. lloteHuyman. PasHOCTb  NOTeHUMANoB.  OKBUMOTEHUMANbHbIE
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noBepxHOCTU. CBA3b MeXAy HaMps>XeHHOCTbIO U Pa3sHOCTbIO MOTEHLMA/IOB 3M1eKTPUYECKOro Moss.
OVaneKTpuKn B 3feKTpuyeckom none. [lonApusauna  AUaneKTpuUKos.  [1poBOAHUKW B
anekTpuyeckom none. KoHgeHcaTopbl. CoefMHeHWe KOHAeHCATOPOB B OaTapel. JHeprus
3aPSAXKEHHOro KOHAeHcaTopa. SHEPrunsa 3NeKTPUYECKOro nons.

Buabl yuebHOl aesTeNbHOCTH

BAlMcneHne cun B3aUMOLENCTBUA TOUEUHN:X 3N1eKTPUYECKNX 3apSALOB.

BbluMcneHne HanpsHXKeHHOCTM 3MEKTPUYECKOr0 MONAsi OAHOF0 U  HECKOSIbKMX TOUeYHbIX
3MIEKTPUYECKMX 3apsioB. BbluncneHne NoTeHLUMana 3aNeKTPUYECKOro nosst 0fHOr0 U HECKOMbKNX
TOUYEUH/IX 3MIEKTPUYECKUX 3apS0B. M3mMepeHne pasHOCTM MOTEHLNAMN0B.

Vi3MepeHne 3Heprun 3neKTPUYECKOro MOMS 3apsXKEHHOro KOoHAeHcaTopa. BbluncneHue 3Heprum
3MIEKTPUYECKOTO MOMSA 3apsXKEHHOro KOHAeHcaTopa. Pa3paboTKa nnaHa M BO3MOXHOW CXeMbl
AeiicTBuiA 9KCMEePMMEHTaNIbHOI0 onpejeneHuns 3M1eKTPOEMKOCTH KOHAeHcaTopa MU
ON3NEKTPUYECKOM  MPOHMLAeMOCTM  BellecTBa. [MpoBefieHWe  CPaBHUTENIbHOrO  aHanusa
rpaBMTaLNOHHOIO M 3/1EKTPOCTATUYECKOTO MOSENA.

Tema 3.2 3aKOHbI MOCTOSAHHOI O TOKaA.

YcnoBus, HeobxoauMMble A1 BOSHUKHOBEHUA U MOALEPXAHUA 3/1eKTpUYecKoro toka. Cuna
TOKa M MN/IOTHOCTb ToKa. 3akoH Oma Aans ydacTka uenu 6e3 9C. 3aBUCMMOCTb 3/1EKTPUYECKOr0
CONPOTUB/NIEHNA OT MaTepuana, [AAWHbI W NN0WaaM TMONepevyHoro CceyeHUs MPOBOHUKA.
3aBMUCUMOCTb 3/IEKTPUYECKOT 0 COMPOTUBNEHUSA NPOBOAHUKOB oT Temneparypbl.
JNeKTpoaBMXKyLasa cuia WUCTOYHMKA Toka. 3akoH Owma gna nonHoh uenu. CoefnHeHue
NnpoBoAHNKOB. CoefNHEHMNE MCTOYHUKOB 3/1EKTPUYECKON 3Heprum B GaTapeto. 3akoH [xoyns—
NeHua. Pa6oTa 1 MOLWHOCTb 3/1IEKTPUYECKOr0 ToKa. TensioBoe AeicTBME TOKa.

Buabl y4yebHON fesaTeNnbHOCTH

MN3mepeHne MOLHOCTY 3/IEKTPUYECKOT0 ToKa. N3mepeHne 34C 1 BHYTPEHHEro ConpoTUBEHUA
NCTOYHMKA TOKaA.
BbINnosiHEHWe pacyeToB CW/Ibl TOKa W HaNpsXXeHWi Ha ydacTKax 3JIeKTPUYEeCKUX Lenen.
OObACHEHME Ha MpUMepe 3/IEKTPUYECKONM Lenn ¢ ABYMS UCTOYHMKamu Toka (S4C), B Kakom
cny4vyae MCTOYHWUK 3/1eKTPUYECKOW 3Hepruu paboTaeT B peXxume reHeparopa, a B KakoM — B
pexxume notpebutend. OnpefeneHve TemnepaTypbl HUTW  HaKanvMBaHuda.  W3mepeHue
3/IEKTPUYECKOrO 3apaa 3/1eKTPOoHa.

Tema 3.3 ANeKTPUYECKNA TOK B pasNnyHbIX cpegax

MpoBOAUMOCTb META//IOB, ABJIEHNE TEPMO3/IEKTPOHHOW 3MUCCUN, CBEPXNPOBOLAUMOCTb.

Cob6cTBeHHasA NPoBOAMMOCTb MNOYNPOBOAHUKOB. M0/1yNpoBOAHNKOBbIE NPUBOPbI.

Buabl y4ebHON fesaTeNbHOCTH
CHATME BOMbTAMMEPHOM XapaKTepucTukn auopa. [lpoBefgeHWe CpPaBHUTENBLHOINO aHaamsa
NonynpoBOAHMKOBNIX 4M0A0B U TPUOAOB.
Vicnonb3oBaHne WHTepHeTa Ansa MNoUCKa WHGoOpMauMm 0 MNepcnekTuBax pasBUTUSA
NoNynpoBOAHUKOBOM TEXHUKMN.

Tema 3.4 MarHuTHoe none

BekTop WMHAYKUUM MarHUTHOro nonsa. [eicTBMe MarHUTHOrO MnoAs Ha NPAMOJSIMHENHbIN
NPOBOAHUK C TOKOM. 3akKoH Amnepa. BsammopgeiicTBue TOKOB. MarHuTHbIN MNOTOK. Pab6oTa no
nepemMeLLLeHN0 MPOBOAHMKA C TOKOM B MarHMTHOM none. [OeACTBME MarHWTHOrO Mons Ha
ABMXyLWmMinca  3apag.  Cuna  JlopeHua.  OnpegenieHve  yAenbHOro  3apsafja. YcKopuTenwu
3apSHKEHHbIX YacTul,.

Buabl y4ebHON fesATeNbHOCTH

Vi3mMepeHMe MHAYKUMM MarHUTHOro nonsi. BblumcneHwe cun, geiicTBYOLWMUX Ha NPOBOAHMK C
TOKOM B MarHMTHOM Mofe.
BAuMcneHne cun, AeACTBYOWMUX HA 3/IEKTPUYECKUIA 3apsij, ABUXKYLLNIACA B MAarHUTHOM MNoJe.

Tema 3.5 DnekTpomMarHMTHaa MHAYKUUA
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OneKTpoMarHMTHasa MHAYKUMA. Buxpesoe anekTpuyeckoe none. CaMOUMHAYKUNA. DHeprus
MarHMTHOro noss.

Buabl yuebHO AesITENbHOCTH
VccnepoBaHue  ABMEHWIA  3NEKTPOMArHUTHOW  MHAYKUMKW, caMOMHAYKUMK. OObACHEHME
npuHumMna pencTBma anekTpogsuratens. OO6BACHEHME NpuHUMNA [eACTBUA TreHepaTopa
3NEKTPUYECKOr0 TOKA U 31eKTPOU3MEPUTENIbHBIX MPU60pPoB. OObACHEHME NPUHLMNA LeACTBUSA
Macc-cnekTporpadga, ycKopuTtenen 3apsXXeHHbIX vacTuy, OO0bACHEHME POIN MAarHUTHOIMO Mons
3eM/IN B XXU3HU pacTEHU, XKMBOTHbIX, 4YenoBeKa.
MpuBegeHNe NPUMePOB NPaAKTUYECKOT0 MPUMEHEHUS N3YUYEHHbIX SB/IEHWI, 3aKOHOB, NPU60pPOB,
YCTPOIACTB.
MpoBefeHMe CpPaBHUTE/IbHOIO aHasin3a CBOMCTB 3/1eKTPOCTATUYECKOro, MarHUTHOro U BUXPEBOTrO
3ANEKTPUYECKUNX NOSEN.

Pasgen 4 KOJTEBAHWA N BOJTHbI

Tema 4.1 MexaHn4yeckne KoaebaHUsa M BOSHbI

Kone6aTtenoHoe pABwXeHue. [apmMoHMYeckme KonebaHus. CB0O60AHblIe MexaHU4Yeckue
Koneb6aHnsa. JIMHeilHble MexaHu4deckue KosnebaTesibHble CUCTEMbl. [peBpalleHne 3Heprun npu
KofnebaTeNbHOM ABWMXeHUN. CBO6OAHbIE 3aTyXalLWme MexaHnveckme KonebaHusl. BbIHY>XAEHHble
MeXaHMU4YecKune KosebaHusl.

Buabl y4ebHON fesATENbHOCTH

VccnepgoBaHue 3aBUCUMOCTM nepuoga KonebaHUin mMaTemMaTuvyecKoro MasiTHMKa OT ero A/InHblI,
Maccbl M aMNINTYAbl KO/ebaHWiA.

ViccnegoBaHune 3aBUCMMOCTM Mepuroga KonebaHuin rpysa Ha Npy>XnUHe OT ero MacCbl U XXecTKOCTH
NPY>XWHbI. BbluncneHne nepuoga KonebaHM MaTeMaTU4yecKoOro MasTHMKA N0 W3BECTHOMY
3HAYeHMI0 ero [A/IMHbl. BbluncrieHne nepuofa KonebaHuii rpysa Ha MNPYy>XWHE MO M3BECTHbIM
3HAYEHUAM €ro MaccChbl N XXECTKOCTU MPY>XNHbI.

BblpaboTKa HaBblKOB BOCNPMHMMATb, aHanM3npoBaTb, MepepabaTbiBaTb W NpPegbsABNATb
MHopMauMo B COOTBETCTBMW C MNOCTaBMEHHbIMW 3agadvamu. [lpuBefeHWe MNPUMEPOB
aBToKosebaTe/IbHbIX MeXaHNYECKMX cucTeM. NpoBeaeHne Knaccupmkaunm KonebaHumii.

Tema 4.2 3n1eKTPOMaArHUTHble KONe6aHUSA N BOMHbI

CB0604HbIE 3/IEKTPOMArHUTHbIe KonebaHwuA. lpeBpalieHue 3Heprum B KosiebaTesibHOM
KOHType.  3aTyxawuime  3NeKTPOMarHUTHble  KofiebaHuA. leHepaTop  HesaTyxawwunx
31EKTPOMArHUTHMX KonebaHuin. BbIHYXAEHHbIE 3/1eKTPUYECKNE KosebaHus. [MepeMeHHbIli TOK.
CeHepaTop nepemMeHHOro ToKa. EMKOCTHOE W WHAYKTUBHOE COMPOTUBJ/IEHUA TMEPEMEHHOTIO
Toka. 3akoH OMa Ana 3neKTPUYeCKOW Lenu nepemMeHHOro Toka. Pab6oTta M MOLLHOCTb
nepeMeHHOro ToKa. [eHepaTopbl TOKa. TpaHchopmaTopbl. TOKM BbICOKO 4acTOThl.
Mony4yeHue, nepefgaya v pacnpegesieHne 3/1EKTPOIHEPTUN.

JNeKTPOMarHUTHOe MoJsie KakK 0cob6blii BUA MaTepun. NEeKTPOMArHUTHblE BOJIHbI.
Bubpatop lMepua. OTKpbITbIN KonebaTeNnbHbIn KOHTYp. W306peTeHue pagno A. C. TMonoBbIM.
MoHATME 0 pagmocBsA3n. MpUMeHeHMe 31EKTPOMArHUTHbBIX BOJTH.

Buabl y4ebHON fesATENbHOCTH

HabntogeHne ocumnnorpaMmm rapmMoHUYECKUX KonebaHU cunbl TOKa B Uenu. V3mepeHune
3NEeKTPOEMKOCTU KOHAeHcaTopa. W3mepeHMe WHAYKTMBHOCTb KaTywku. WccnegoBaHue
SIBNIEHNSA 3/1eKTPUYECKOro pe3oHaHca B nocnefoBaTesibHOW LUenu. [poBefeHWe aHanoruu
Mexay hnsnyecKumMn BE/IMUYNHAMM, XapaKTepunsyrLwmnumm MEXaHNYeCKYH n
3NeKTPOMarHUTHY KonebaTeNnbHble CUCTEMBI.

PacueT 3Ha4yeHM CUAbl TOKA W HaNPsHKEHWA Ha 3/1eMeHTax LUenu MepeMeHHOro ToKa.
VccnepgoBaHue npuHuMna fgedcTBuA TpaHcgopmaTopa. MccnegoBaHne npuHuuna felicTBuS

1



reHepaTopa nepeMeHHOro ToKa.

OcyLulecTBNeHMe pagnonepegadyn n paguonpmema. MccnegoBaHme CBOMCTB 31eKTPOMArHUTHbBIX
BOJIH C MOMOLLbIO MOGUNBLHOTO TenedoHa. Pa3BuTMe LLEHHOCTHOIO OTHOLLEHUST K M3yYaeMbIM Ha
ypokax (M3MKM 06beKTaM M  OocBamBaemMbiM BUAaM  AesiTeibHOCTU.  OO6GbACHEeHMe
NPUHUUNNANIBHOTO Pa3NNymns NPUPOAbLI YNPYTUX U 31eKTPOMarHUTHbIX BOSH. M3M10XKeHMEe CyTH
9KO0I0rMYeCKNX NPo6/iemM, CBSI3aHHbIX C 3/1eKTPOMArHUTHbIMUK KonebaHUAMMN 1 BOJTHAMMU.
O6bACHEHME POSIN 3/1IEKTPOMArHUTHbIX BO/IH B COBPEMEHHbIX UCCef0BaHNAX BceneHHOIA.

Pasgen 5 OMNTUKA

Tema 5.1 Mpupopa ceeta. BonHoOBble CBOWCTBA CBeTaA

CKOpOCTb pacnpocTpaHeHMs cBeTa. 3aKOHbl OTpaXkeHUA W MnpenomneHns ceeta. [lonHoe
oTpaxeHwue. JInH3bl. 'Na3 Kak onTtu4yeckas cuctema. OnTuYecKue npmubopsl.

NHTepdepeHuma cBeTa. KOrepeHTHOCTb CBETOBbIX Jydeld. WHTepdepeHUMAa B TOHKUX
naeHkax. [lonocbl paBHOW TonwWHbL. Konbua HbOTOHA. Mcnonb3oBaHWe WHTepdepeHUUN B
Hayke W TexHuke. [OAudpakuyma ceeta. [AOudpakunmsa Ha Wenanm B napasifeflbHbIX ydax.
OvdpakunoHHaa pewetka. [loHaTve o0 ronorpauu. Tllonapusauna MNOMepeyHbIX  BOJIH.
Monapusauma ceeta. [BOWHOe nydenpenomaeHue. [onapouabl. Aucnepcus cBeTa. Bugbl
CNeKTPoB. CnekTpbl mMcnyckaHWA. CnekTpbl MOrfowWeHnA. Y nbTpaguosieToBoe U MHMpaKpacHoe
n3ny4vyeHns. PeHTreHoBCKue nyyun. IX npupoja n CBOWCTBA.

Buabl y4ebHOW geATeNbHOCTY

MprMeHeHMe Ha NPaKTMKe 3aKOHOB 0TPaXKeHMs 1 NpesioMIeHNsI CBeTa NPy peLleHnn 3aaau.
OnpeaeneHne CNEKTPaIbHATX TPaHWUL, YYBCTBUTENIbHOCTM 4YesloBEYECKOro rnasa.  YMeHue
CTPOUTb M306paXKeHUS MNpPeAMeTOB, [aBaeMble JIMH3aMW. PacuyeT pacCTOAHUS OT JIMH3bl A0
n306paxeHNs npegMeTa. PacyeT onTUYECKOW CUMbI IMH3bI. VI3MepeHUe (HOKYCHOro paccTosHUS
NMH3bI. MicnbiTaHe Moaeneit MMKpPOCKoNa 1 Tesieckona.

HabnwaeHne ABNeHUS WHTepPEPEHLMU 3MEKTPOMarHUTHN:X BOMH. HabGntogeHne ABNeHUS
ANPaAKLUMN 31EKTPOMArHUTHBIX BOJTH.

HabnogeHne siBNeHUS MNoAspusauum 31eKTPOMarHUTHA:X BOSH. M3MepeHUe [/1MHbl CBETOBOV
BO/IHbI MO pe3y/nbTaTaM HabMoAeHUs  SBMeHUs WHTepdepeHUnn. HabnogeHne aABNeHUA
angpakuumn ceeta. HabnwoaeHne siBNeHUS Nonsipusaunm n gucnepcum ceeta. MoucK pasnnyuunii un
CXOACTBA MeXAy AUPPaKLMOHHBIM W AUCNEPCUOHHBLIM CcrnekTpamu. [lpuBeAeHVMEe NPUMEPOB
NnosiBNEHNS B MPUPOAe U WUCMNOMb30BaHMUS B TeXHMKe SIBNEHWUIA WHTepdepeHuMn, Angpakuumn,
nonapusaunum n aucnepcumn ceeta. MepeumcneHre MeTO40B MO3HAHUSA, KOTOPble MCMO/b30BaHbI
Npv U3y4YeHUN YKasaHHbIX SBMEHWIA.

Pasgen 6 9/IEMEHTbI KBAHTOBOW ®UN3NKU

Tema 6.1 KBaHTOBasi onTmkKa

KBaHToBasA runotesa [lnaHka. @POTOHbl. BHeWHM  (POTO3INEKTPUYECKUA  3(PGEKT.
BHyTpeHHNIA hoToadhheKT. Tunbl HOTOINEMEHTOB.
Tema 6.2 ®PunsnkKa atoma n aToOMHOro agpa

Pa3BuTMe B3rNAL40B Ha CTPOeHWEe BewecTBa. 3aKOHOMEPHOCTWM B aTOMHbIX CNeKTpax
Bogopoaa. AaepHast mofesib atoma. OnbITbl O. Pesepopaa. Mogenb atoma Bogopoga no H. bopy.
KBaHTOBbIE reHepaTopbl.

EcTecTBeHHadA pagnoaKTUBHOCTb. 3aKOH pajguoakTMBHOro pacnaga. Crnocobbl HabnwgeHUA n
perucTpaynm 3apsHkeHH X yactuuy. ekt BaBunosa — YepeHkoBa. CTpoeHMe aTOMHOIo sgpa.
[etheKT Maccbl, 3Heprns CcBSA3M W YCTOMUYMBOCTb aTOMH/YX sAgep. HAAepHble peakuuu.
MckyccTBeHHasa  pajguMoakTuUBHOCTL. [fleneHue Tsaxen’Nx agep. LenHaa AagepHas  peakuus.
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YnpaBnsiemas uUenHas peakuus. AfepHbI peakTop. Mony4veHne pagmMoakTUBH/NX W30TOMOB U UX
npuMmeHeHue. bronornyeckoe felicTBMe pagMoaKTUBHbBIX U3YYEHUN. DNeMeHTapHble YacTuLbl.

3 YCNOBUA PEANTU3ALUNN YYEEHOW ANCLUNMNNHBI
3.1 MartepuanbHO-TeXHUYECKOe 06ecrneyveHne
[na peanusaunm nporpammbl y4e6HOM AUCLMI/IMHBI NPeAYyCMOTPEHbI CrefytoLme creunanbHble
MOMELLEHNS N OCHALLEHWe:
Twn n HanmeHoBaHMe

OcHalleHue crneynanbHOro NoMeLeHus
cneyyanbHOro NomeLLeHns

KabuHeT eCTECTBEHHOHay4YHbIX MynbTUMeANHbIE  CpeACTBa  XpaHeHWsl,  nepegaun  u

ANCUMIMANH npeacTaBneHns NHopMauun. Y4yebHo-meTogMYeCKas
AOKYMEHTaLMs, AMAAKTUYECKME CpeacTBa

naboparopua ®uU3nKU JlabopaTopHoe o06opyaoBaHuMe; Mogenu no usnke; Habopsbl

nabopaTopHble, B T.4. MO MeXaHMKe, 3M1eKTPOMarHeTusmy,
ONTUKE;  M3MEpPUTeNbHble  NPMGOPbl  A1s1  BbIMO/HEHUS
nabopaTopHbIX paboT: 3NEeKTPOMETP, MYbTUMETPbI,
BO/IbTMETPbI, aMMNepMeTPbl; KOMM/IEKT [AeMOHCTPaLMOHHOIo
060pyAoOBaHMA MO 3/1eKTPOCTaTUKe,  YCTaHOBKa  ANs
onpefeneHnss  AIMHblI  CBETOBOM  BOMIHbI  C  MOMOLLbIO
ONMpaKLUMOHHOM  pelleTKn, Habop  obopygoBaHMs MO
3/1eKTPONN3Y
MomewleHne  gns XpaHeHus n LWkadbl, cTennaxu 408 XpaHeHuMs  nabopaTtopHOro
NPO(UNAKTMYECKOTO  06CNYy)XXMBaHUSA  060pyA0BaHMst, MHCTPYMEHTOB W PacXOAHbIX MaTepuasioB.
y4ebHOro 060pyaoBaHus

3.2 Y4yebHO-MeTOgMYECKOE U NH(OPMaLMOHHOe 06ecneveHne peannsaumm nporpaMmmel
OCHOBHbIEe UCTOYHUKMN:

1 KopbITHMKOBa, E. C. ®usuka [gna CMO] [SneKTpoHHbIN pecypc] : yvyebHoe nocobue. Y.1 / E.
C. KopbiTHukosa, J1.A. Ogep, J1. A. HukoHopoBa ; MITY. - MarHutoropck : MI'TY, 2016. - 1
3/1EKTPOH. onT. ANCK (CD-ROM). - Pexxum joctyna:

https://magtu.informsvstema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/5120.pd
f&view=true.

- MakpoobbeKT.

2. KopbiTHMKOBa, E. C. ®usmka [3neKTpoHHbIN pecypc] :yyebHoe nocobue [ana CMO]. 4.2 /
E. C. KopbiTHMKOBa, J1. A. Ogep, J1. A. HukoHopoBa ; MI'TY. - MarHutoropck : MI'TY, 2016. - 1
3MIEKTPOH. onr. ANCK (CD-ROM). - Pexxum Joctyna:

https://magtu.informsvstema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pd
f&view=true.
- MakpoobbeKT.

3. dusnka. Teopusa 1 NpakTnKa [DNEKTPOHHbIN pecypc]: YuebHoe nocobue / IMog pea. npod.

Kpamaposa. - 2-e u3a., gon. u nepepab. - Mockea: VL, Pu Op, HALL MH®PA-M, 2016. - 380 c. - Pexum
pgoctyna: http://znanium.com/bookread2.php?book=522108
-. 3arn. ¢ akpaHa. - ISBN 978-5-369-01522-

LononHNTeNbHbIE UCTOYHUKMN:

1 ®usmka [OneKTpoHHbIA pecypc]: y4ebHUK / A.A. TMuHekuia, T.HO. MpakoBCKWiA; nog o6Ly. peg.
FO.W. Ouka, H.C. MypbiweBoi. - 4-e n3g., ucnp. - Mockea: POPYM: MHDPA-M, 2017. - 560 c. mn. —
(CpeaHee npoeccnoHanbHoe obpasoBaHue). Pexxum goctyna: https://new.znanium.com/read?id=90067

- 3arn. cakpaHa. - ISBN 978-5-91134-902-8

2. [OemnmauveHko, B. . dusmka [DneKTpoHHbIA pecypc]: yudebHuK / B. WN. OdemunpgyeHKo,
M. B. leMnaueHko. - 6-e u3g., nepepab. n gon. - MockBa: MH®PA-M, 2018. - 581 c. - Pexum
pgoctyna: https://new.znanium.com/read?id=300518

- 3arn. ¢ aKpaHa.

13

C.0.


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
http://znanium.com/bookread2.php?book=522108
https://new.znanium.com/read?id=90067
https://new.znanium.com/read?id=300518

3. ®usmka. OCHOBbI 3M1EKTPOANHAMUKN. DNEKTPOMArHUTHble KOMebaHUA M BOHbI [SNEKTPOHHbIN
pecypc]: yye6Hoe nocobue / KysHeuos C.W., - 4-e u3g., ucnp. u gon. - MockBa: By30BCKUiIi y4ebHUK,
HUNL MH®PA-M, 2015. - 231 c. - Pexxum goctyna: https://new.znanium.com/read?id=215043

-. 3arn. ¢ akpaHa. - ISBN 978-5-9558-0332-6

4. Kypc nekuuii no qmsmnke. dneKTpocTaTnka. MNMocTosHHbIN TOK. dneKTpomarHeTusm. KonebaHus n
BO/IHbI [NEKTPOHHbIN pecypc]: yyebHoe nocobume / KysHeyoB C.U., CemkuHa J1./., PorosmH KA. -
ToMmcK: K3g-BO  TOMCKOro nonamrtex. YyHuBepcuteta, 2016. - 290 c¢. - Pexum pgoctyna:
https://new.znanium.com/read?id=218874

- 3arn. c akpaHa. - ISBN 978-5-4387-0562-8

lMepuoanyeckne n3gaHusa

1 Hayka v Xu3Hb. - ISSN 0028-1263

2. JnektpuyectBo. - ISSN 2411-1333

MporpaMmMmHoe o6ecneyeHne U VIHTepHeT-pecypcbl:

HavumeHoBaHue MO Ne [loroBopa CpoK feicTBUs NULUEH3NN
MS Windows 7 (nognucka [-1227 oT 08.10.2018 11.10.2021
Imagine Premium) L-757-17 oT 27.06.2017 27.07.2018
[-593-16 oT 20.05.2016 20.05.2017
[-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 6eccpoYyHo
Kaspersky Endpoint Security gna [1-300-18 oT 21.03.2018 28.01.2020
6u3Heca-CTaHAapTHbIM [-1347-17 oT 20.12.2017 21.03.2018
[-1481-16 oT 25.11.2016 25.12.2017
[-2026-15 ot 11.12.2015 11.12.2016
7 Zip CB0O60AHO pacnpocTpaHsemoe 6eccpoYHO

MNHTepHeT-pecypcbl

1. degepasnibHbIA LEHTP MHGOPMaLMOHHO-06pa3oBaTe/ibHbIX pecypcoB - PLIVNOP [OneKTpOoHHbI
pecypc]. - Pexxum goctyna: www.fcior.edu.ru, cBo6ogHbIiA. - 3arn. ¢ akpaHa. 3. pyc.

2. EanHas konnekumsi UMgpoBbIX 00pa3oBaTe/ibHbIX PECYPCOB [ONEeKTPOHHbIN pecypc]. - Pexunm
poctyna: www.school-collection.edu.ru, cBo60oAHbIN. - 3arn. ¢ akpaHa. H3. pyc.

3. VIHTyUT - HauuoHasIbHbIA OTKPbITbIA YHUBEPCUTET. [SNEKTPOHHBIN pecypc]. - Pexum goctyna:
www.intuit.ru/studies/courses, cBO60AHbINA. - 3ar/. ¢ aKpaHa. 3. pyc.

4. MHCTUTYT HOHECKO MO0 WH(OPMauMOHHbIM TEXHOMOrMAM B 06pa3oBaHUN. [3NeKTPOHHbIM
pecypc]. - Pexkxum goctyna: https://iite.unesco.org/ru/, cBo6oaHbIN. - 3arn. ¢ sKpaHa. H3. pyc.

5. ®degepasibHbI 06pasoBaTesibHbIA nopTan «MHpopMayMoHHO-KOMMYHUKALNOHHbIE TEXHO0M MK
B 06pa3oBaHNmn». [@NeKTPOHHbIA pecypc]. - Pexxum focTtyna:
http://window.edu.ru/resource/832/7832, cBO60AHbINA. - 3arn. ¢ akpaHa. H3. pyc.

6. MopTan umdpoBoro obpasoBaHUA. [DNEKTPOHHLIN pecypc]. - Pexum goctyna: www.digital-
edu.ru, cBO60AHBbIN. - 3arn. ¢ 3KpaHa. H3. pyc.

7. EanHoe OKHO gocTyna K o6pasoBaTtefibHbIM pecypcam Poccuiickoin depepaumn [SNeKTPOHHbIN
pecypc]. - Pexxum goctyna: http://window.edu.ru/, cBO60AHbINA. - 3arn. ¢ 3KpaHa. HA3. pyc.

8. CINO B poccuiickmx wKonax: KomaHga ALT Linux pacckasbiBaeT O BHeAPEeHUU CBOOGOAHOrO
nporpamMmHoro obecrie4eHns B LWIKonax Poccun [ONeKTPoHHbIN pecypc]. - Pexum pgocTyna:
http://freeschool.altlinux.ru/, cBo60AHbIN. - 3arn. ¢ 3KpaHa. H3. pyc.
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4 KOHTPO.JIb Y OIEHKA PE3YJIbTATOB OCBOEHHA YYEBHOM JUCIOUAILINHBI
KoHnTponp M OLeHKa pe3ynbTaToB OCBOEHUs MUCLIMILUIMHBI OCYLIECTBIISIETCS MPENOAaBaTesieM B

IpoLecce TeKyLIero KOHTPOJI U IPOMEXKYTOYHON aTTeCcTallu.

4.1 Tekymuii KOHTPOJIb

Ne Kontponupyemeie pa3nenst Kontponupyemeie HaumenosaHnue
B (TeMbl) y4eOHON AMCUUTUINHBI PE3YJIbTAThI OLIEHOYHOT'O CPEJCTBA
1 BBenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pa3znen 1 Mexanuka I1PI, I1P2, ITP3, ITP4, | KonmporsHaspacoma
TIP9 Tecm
3 JIP4, MP4, IIP1, IIP4 | Jluxmarme:
Tema 1.1 Kuaematuka I
[pcucmiueckas paboma
(Mpaxnmmeckoe 3a0anie)
4 Tema 1.2 3axkonwsl wMexaHuku | JIP4MP3IIP2, Tpasamuuecrkasa paboma
HeroToHA IIP4,IIP9 (npaxmieckoe 3a0arue)
5 Tema 1.3 3akoubl coxpanenuss B | JIP4, MP3,MP9, IIP1- | lpaxnmueckas paboma
MeXaHuKe 1IP4 (nparmuseckoe a0armie)
Jlabopamopnas padoma
6 Paznen 2 JIP4, JIP9, MP3, MP4, | Tecm
MP9, IIP2, ITP3, | Koumpomsras paboma
OcHOBBI MOJIEKYJISIPHOT PU3HKH I1P4, ITP7, ITP8, ITPY,
U TEPMOAHMHAMHKH I1P10, ITP11
7 Tema 2.1 OcuoBbl MOnekymsipaO- | JIP9,MP3, MP4, IIP2, | lpaxnmueckas paboma
KHHETHYECKOU TEOPHUH. IIP3, IIP4, IIPS8 (nparrmueckoe a0arie)
UneanbHBIATA3 Jlabopamapras padoma
Jluramarmor
8 2.2 CsoiicTBa mapos, xxunkocreii u | JIP9, MP3, IIP3, IIP7, | Jlabopamopnas padoma
TBEPABIX TEJ IIP8, IIP9, IIP10
9 Tema 23 Ocuossl | JIP4, MP3, MP9, IIP2, | Ilpaxmuyeckas padoma
TEPMOJANHAMUKHI IIP3, [IP4. I[IP11 (nparrmueckoe a0arie)
10 JIP13, MP3, MP4, | KonmpomwHasapadoma
Pasnen 3 MP5, ITP4, ITP5, | Tecm
DJIeKTPOANHAMHKA 11Ps, ITP7, 11P8,
1IP11
11 JIP13, MP4, MP35, Tpasamuuecrkasa paboma
Tewma 3.1 DnexTpudeckoe mone 1IP4, [IP6, 1IP7 (iparnmuieckoe za0cie)
12 JIP13, MP3, MPA4, Tpasamuueckasa paboma
Tema 3.2 3aKOHBI TOCTOSHHOIO IIP4, 1IP5, IIP8 (npanamiiecioe saocnre)
TOKa Jlabopamopras padoma
Jlurmarmor
Tema 3.3 DOnexrtpuueckuil TOK B JIP13, MP3, MP4, Jlabopamopras padoma
13 PA3IUYHbBIX Cpeaax 1IP4, IIPS5, 1IP11

15




14 Tema 3.4 MarautrHoe mojie JPI3, 11P4, P11 v ecras pacoma
(Mpaxnmmeckoe 3a0arie)
15 |Tema 3.5 DnexTpoMarHuTHas JIP13, MP1, ITP4, Tpasamuuecrkaa paboma
WHIY KIS IIP11, IIP6 (nparrmueckoe a0arie)
16 JIP4, JIP13, MP3, Tecm
Pa3nen 4 MP4, IIP1, ITP2, Konmponsras paboma
Kone6anus u BOJIHbI I1P4, ITP10
17 Tema 4.1 Mexanmdeckue P13, MP3, IIP1, 1 eckas paboma
5 IIP2, ITP4 (Mpaxnmumeckoe 3a0arie)
KoneOaHusI U BOJIHBI JaGopamopras pacoma
18 Tema 4.2 DOnexTpomMarHuTHbBIE P13, MP3, MP4, y ecias padoma
5 IIP1, ITP2, IIP4, ITP10 | (npaxnurseckoe sa0arie)
KOJe0aHUsT ¥ BOJHBI JaGopamopras pacoma
19 Pasnen 5 JIP4, %ﬁj Zﬁ;, IIP2, ]zecm -
Onrika A OHMPOTIHASL PAdOmct
20 Tema 5.1 Tlpupoma cpera. JIP4, MP3, IIP1, Tpasamuuecrkasa paboma
B ) IIP2, IIP4, IIPS (npaxmireckoe 3a0amue)
OJIHOBBIE CBOIICTBA CBETA Jlabopamopras patoma
21 Pasnen 6 JIP4, MP9, IIP2, I1P4, ]zecm -
DJieMeHThbI KBAHTOBOH QU3NKH 11Ps, 1TP11 OHITPOTBHEE paboma
22 JIP4, MP9, IIP2, IIP4, | Ipaammeckas paboma
Tema 6.1 KBanToBas ornruka 1IpPe6, IIP11 (nparnmieckoe saoarie)
23 Tema 6.2 B JIP4, MP9, IIP6, Tpasamuuecrkasa paboma
ATOMHOTO sifipa 1ri n eckoe )
24 Pasnen 7 JIP4, MP9, IIPI, TIPS, | Tecm
Jpoonua BeejienHo I1P7, ITP11
25 Tema 7.1 Crpoenme wu pazsuru{ JIP4, MP9, I[IP1, [IPS,
Bcemennoit IIP7, IIP11

4.2 lIpome:kyTOYHAS ATTECTALMS

[IpomexxyTounass arrecTamyst OOYYAIOIIMXCS OCYLIECTBIISIETCS IO

AUCHUIIIMHBI U TTIO3BOJIACT ONPEACTIUTD KAYE€CTBO U YPOBEHD €€ OCBOCHH.

dopma MpoMeKyTOYHOH aTTECTALMHU 110 AUCHUIUTHHE « Pu3nka» nudQepeHIupoBaHHbIi 3a4eT B 1

CEMECTPE U KOMILIEKCHBIN HK3aMEH BO 2 CEMECTpE.

Ne Bonpocwt ouppepenyuposannozo 3auema/ oudakmuueckue Tema
COUHUUbBL
1 | Buabl nBU>KeHUS TEA.
2 | Yckopenue. Ilepemernennue.
3 | Bunel MEXaHUYECKHUX CHIL Paznen 1 Mexanuka
4 | 3akonsl HproTOHA.
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HMmnynbe Tena. MMnynbec cunibl. 3aKOH COXpaHEHUs] UMITYJIbCA.
6 |Mexanmueckass padora. MoOLIHOCTb. DHEpPrusi m €€ BUABL 3aKOH
COXPaHEHUsl YHEPTUU.
7 |OcuoBuble nonoxenuss MKT. [Iugdysus. bpoyHoBCKOE nBUMKEHNE.
Paznen 2
OCHOBBI MOJIEKYJISIPHON
8 |Ocuosnoe ypaBHenue MKT. JlaBieHue rasa. (hU3HKH 1 TEPMOANHAMIKH
9 |YpaBHeHHe cOCTOsIHUSA UAeanbHOro rasa. M3onpoueccs! B razax.
10 |I[IepBoe Ha4yanoO TEPMOAUHAMUKH, €r0 MPUMEHEHUE K H30MPOLECCaM.
11 |TBepable Tena, UX CBONWCTBA.
Ne Konumponvusie sonpocet yk3amena/Ooudaxmuyeckue eOUHUY bl Tema
1 |OcHoBubie nonoxenust MKT, ux onbitHoe obocHoBanue. Juddysus. Paznen 2
bpoyHnosckoe asmkenne. OcHoBHoe ypaBHeHne MKT. OCHOBBI MOJIEKYJISIPHOI
($U3MKH U TEPMOAMHAMUKHI
2 |2nextpuueckast eMkocTb. KoHneHCcaTOphbl U UX BUIBL Pazpen 3
DNEeKTPOANHAMHKA

3 |Onpemenutb CKOPOCTb  OTHAYM  BHHTOBKH, €CIH  CKOPOCTb
BpUIETAROLIEH myan 760 m/c, a Macca BUHTOBKH B 500 pa3 Oosblie Pasnen 1 Mexanuka
MacChl IMyJIn

Kpurepuu ouenku oupdpepenyuposannozo 3auema u Ik3amena

—  «OTnu4HO» - TEOPETUYECKOe CONIEepKaHHEe Kypca OCBOSHO MOJHOCTBHIO, 0Oe3 mpobenos,
yMeHUs1 CPOPMHUPOBAHBI, BCE TPEAYCMOTPEHHBIE POrPaMMOl yueOHbIe 3a/1aHus BBITOJHEHBI, KAUECTBO
UX BBITOJIHEHHSI OLICHEHO BBICOKO.

—  «Xopouoy - TEOPEeTU4EeCKOe COAEPKaHHe Kypca OCBOEHO IOJIHOCTBIO, 0e3 mpobenos,
HEKOTOpble YMEHHs C(OpPMHUPOBAaHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIE NPOrpaMMOi yueOHbIe
3aJlaHMsI BBITIOJTHEHBI, HEKOTOPBIE BUABI 3aJaHU BBITIOJHEHBI C OIIHOKAMHU.

—  «YIOBIETBOPHUTENLHO» - TEOPETHUUECKOE COAEp:kKaHHe Kypca OCBOEHO YAaCTUYHO, HO
npobenbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOoAauMble yMeHHs paboTbl € OCBOCHHBIM
MaTepHajoM B OCHOBHOM C(OPMHPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOi OOydeHUs
yueOHBIX 3aJaHUH BBITOJIHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 3aJaHUH COAEPIKaT OIIHOKH.

—  «HeynoBierBopurenbHOY - TEOPETHUECKOE CONEPKAHNE Kypca HE OCBOSHO, HEOOXOIUMBbIe
yMeHUs1 He ¢(OPMHUPOBAHBI, BHIOJIHEHHBIE YIeOHBIC 3aJaHUSI COAEPKAT IPyOble OIINOKH.
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MpunoxeHne 1

AKTUBHBIE N NHTEPAKTMBHBIE METOAbl OBYYEHWNA

1 AKTMBHble W WHTEPAKTUBHblE MeToAbl
NPaKTUYECKNX 3aHATUIA:

Paspgen/Tema MpymMeHsAeMble aKTUBHbIE

W VHTEPaKTUBHbIE METOAbI

MCMOMb3YIOTCS MPU  MPOBEAEHWMM TEOPeTUYECKUX U

KpaTkasa xapakTepuctmka

Pasgen 1 MexaHnKa c 3fleMeHTaMu TeEOPUU OTHOCUTESILHOCTU

Tema 1.3 3aKOHbI
COXpaHeHus B
MexXaHuKe

["pynnosble AUCKyccun
«3aKOHbIl COXpaHeHns B
MeXaHuKe»

CTyfieHTbl pa6oTalT B B MUKPOrpynmnax:
peLlarT MNpaKTUYecKMe 3afayn, OTBeYatoT
Ha nNpo6/eMHble BOMPOCbI U MPUXOAAT K
o6LiemMy BbIBOZY O 3HA4YeHWM 3aKOHOB
COXpPaHEeHUs1 B NPUpPOSE.

Pasgen 2 MonekyndapHada gousmnka. TepmognHammka

Tema 2.1 OcHoBbl [enosas urpa
MOJIEKYNAPHO- «ABCONOTHasA
KWHETUYECKOI TemnepaTypa.
Teopun. WpeansH™MA  AGCOMOTHBIA HyNb»
ras

Pa3gen 3 OCHOBbI 3/1IEKTPOANHAMUNKN

Tema 3.3 AHanns KOHKPETHOVA

JNeKTPUYECKN TOK  CcUTyauum

B MONYNPoOBOAHUKAX  «[pOBOAMMOCTb pPasHbIX
cpep»

Pasgen 4 KonebaHns v BOMHbI

Tema 4.2
ONeKTpPOMarHnTHbIe
KO0s1iebaHns 1 BOMHbI

["pynnoBble AUCKyccnmn
«[MapameTpbl 1
ypaBHeHune
3/1IEKTPOMArHUTHbIX
KonebaHnn»

Pasgen 5 Ontuka

Tema 51 T[pupoga AHann3 KOHKPETHOA
cBeTa. BonHoBble cuTyaumm «BonHoBble
CBOWCTBa cBeTa CBOMCTBa CBeTa»
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MpenogaBaTeNlb B Hadane M MO XoA4y
N3N0XEHMs1 yuyeGHOro MaTepuana cosfaet
npo6reMHble  CUTyaluu U BOB/IEKAeT
CTYAEHTOB, 00beAMHEHHNX MO KOMaHaam
B UX aHasm3. O6CYXAAKT CyLLEeCTBOBaHWE
npefesibHO HU3KMX U BbICOKMX TeMmnepaTyp

Cojgep>xaHve nofjaeTca  yepes
BOMPOCOB O TMPOBOAMMOCTW  Cped, O
HOCUTENsAX TOKa, MPUMEHEHUN TOKa B
cpefax, Ha KOTOpble CTYAEHTbl [O/DKHBbI
OTBeYaTb HerocpPeiCTBEHHO B XOfe JIeKUUN.
OpraHusaumsa guckyccum

cepuio

Pab6oTas B KoMaHge, CTY[EHTbI
NPUMEHAKT 3HaAHWSA MaTeMaTuKKW  Npu
MOCTPOEHUN rpamkoB
TPUrOHOMETPUYECKUX (hYHKU M K
onmcaHuio 3NEeKTPOMarHUTHbIX
KonebaHwui.

[emMoHCTpaumsi 3aKOHOB MPeoM/IeEHNA U
OTPaXXeHMUsi CBeTa, BOJIHOBbIX CBOWCTB
cBeTa C NOMOWbI  ANPPaKLNOHHOM
pewweTKn 1 cnektporpada. OpraHusaums
OVCKYyCCUU- CUTyaumsa-yrnpaxHeHue, B
KOTOpPO 0Oyuyaemble YMPaXHSAKTCS B
PeLeHNN HeTPYAHbIX 3afad, WUCMNosb3ys
MeTog aHasiornm (ydebHble cuTyaumn).



MEPEYEHb MPAKTUYECKUX/NTABOPATOPHbIX 3AHATUN

CopepxxaHue
0by4eHus

Pasgen 1 MexaHuKa

1.1 KnHemaTtmka

1.2 3aKOHbI
MexXaHUKN HbTOHA

1.3 3aKOHbI
COXpaHeHus B
MeXaHuKe

TeMbl NpaKTUYeCKNx/nabopaTopHbIX 3aHATUN

MpakTnyeckasa paboTta Ne 1 PeleHune 3agay no
KWHemMaTuKe.

MpakTnyeckasa paboTta Ne 2 PelleHune 3agay Ha
napameTpbl BpaLlaTe/lbHOro ABKEHUSA

NabopatopHasa paboTa 1 «OnpegeneHne NA0OTHOCTH
BeLLeCcTBa»

MpakTnyeckasa pabota Ne 3 PelleHune 3aga4 Ha 3aKOHbI
HbloToHA.

MpakTnyeckasa paboTta Ne 4 PellleHuMe 3a4a4 Ha 3aK0H
COXpaHeHus nMnybca

MpakTnyeckasd pabota Ne5 PellieHMe 3a4a4 Ha 3aKOHbI
COXPaHEHUS 3Hepruu.

JlabopaTopHasa pab6oTa 2 «/3yuyeHne 3aKOHa COXpaHeHUs
MeXaHUYeCKOM aHeprum»

Pasgen 2 MONNEKYAAPHAA ®N3NKA. TEPMOANHAMUKA

2.1.0OcHoOBBbI
MONEKYNAPHO-
KWHETNYECKOI
Teopun. MgeanbHbli
ras

2.2 CaoiicTBa
napoB, XXNAKOoCTeNn
N TBEPA™MX Ten

2.3 OCHOBBI
TepMOoANHaMUKN

MpakTnyeckasa paboTta Ne 6 PellieHune 3agay no Teme
«OcHoBbl MKT».

MpakTnyeckas pabotaNe7 «PelueHne 3agay Ha
ypaBHEeHME COCTOAHMUSA UAeasibHOMO rasa»
JlabopaTopHasa pa6oTa Ne3 lNMpoBepka rasoBbIX 3aKOHOB.

JlabopaTopHas paboTa Ne4 PocT KpucTansos.
JlabopatopHas pa6bota Ne5 K3amepeHne BAaXXHOCTU
BO34yXa

NabopaTopHasa paboTa 6 «OnpesfeneHne yaenbHOM
TEN/I0eMKOCTW BeLLECTBa»

MpakTnyeckad pa6ota Ne 8 PelleHue 3aga4 no Teme
«OCHOBbI TepMOANHAMUKWN»

Pasgen 3 OCHOBbI SNEKTPOAVNHAMWKN

3.1 JneKTpuyeckoe
nosne

3.2 3aKOHbI
MOCTOSAHHOIO TOKa

MpakTnyeckas pabota Ne 9 PelleHune 3agay no teme
«DNeKTpoCcTaTUKA».

NabopatopHasa paboTta Ne 7 «OnpegeneHne yaenbHoOro
CONPOTUB/IEHNS MPOBOAHNKAY.

NabopatopHasa paboTta Ne 8 «l3yveHne 3akoHa Oma gnsi
yyacTKa Lenm».,

JlabopaTtopHasa pa6oTta Ne 9 ~(MpoBepka 3aKOHOB
napanienibHoOro COeANHEHNS NMPOBOAHNKOBY.
JlabopaTopHas pa6ota Ne 10 «Onpegenenne 34C n
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MpunoxkeHune 2

KonnyecTtBo
yacoB

14
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3.3 OneKkTpuYecKuii
TOK B
NnoaynpoBOAHMKaX

35
OneKTpomMarH1uTHas
MHAOYKLNA

Pasgen 4 KonebaHus

4.1 MexaHun4deckune
KonebaHua n
BOJIHbI

4.2
ONeKTPOMarHUTHbIE
KonebaHusi U BOMHbI

Pasgen 5 OnTtuka

5.1 Mpupoga
cBeTa. BonHoBble
CBOlicTBa cBeTa

BHYTPEHHEro CONPOTUB/IEHNSA UCTOYHUKA 3/1eKTPUYECKOA
3Heprumn»

JlabopatopHasa pabota Ne 11 NccnepoBaHue
3aBMCUMOCTM MOLLHOCTU, NOTpebasemoli namnoni
HaKa/IMBaHWA OT HaMNpPsHXXeHUs Ha ee 3aXnmMax
MpakTnyeckasa paborta Nel0 «PelleHue 3afa4 Ha 3aKOHbI
Oma. ConpoTunsneHne»

MpakTnyeckasa pabora Nel 1l «PelueHue 3a4a4 Ha 3aK0OHbI
COEANHEHNSA NMPOBOAHNKOBY

MpakTnyeckas pabota Ne 12 PewieHwne 3agay Ha
(hopmy/ibl PaboTbl N MOLLLHOCTY TOKa

Nab6opaTtopHas paboTta Nel2 «OnpegeneHve
3M1IEKTPOXMIMUYECKOT 0 3KBMBAsIEHTa Meamn».
Na6opatopHasa paboTa Nel3 ~(/13y4yeHre CBONCTB
NoyrnpoBOAHNKOBY.

MpakTuyeckas paborta Nel3 PewieHue 3agay no Teme
«MarHuTHoe rnose. SNEKTPOMarHUTHasA UHOYKLUMS».

M BOJIHbI

Na6bopaTtopHaa pa6bota Neld W3y4yeHMe 3aBUCMMOCTWU
nepuoga KonebaHWin HUTSHOMO (MU MNPYXXMHHOIO)
MasiTHUKA OT A/IMHbI HUTWU (UM Maccbl rpy3a).
MpakTnyeckas pabota Neld PeweHne 3aga4y Ha
napameTpbl KosiebaTelbHOro ABMKeHUSA

MpakTnyeckasa paboTa 15 «PelleHune 3aga4 Ha BUAbl
CONPOTUBEHUIA»

MpakTnyeckas pabota Ne 16 PelleHune 3agay rno teme
«[epeMeHHbIi TOK. TpaHchopMaTop»

MpakTnyeckasa paborta Nel7 «3neKTpomarHUTHble
KosebaHUs 1 BOJTHbI».

NabopatopHasa pa6oTta Ne 15 «/13yueHune ycTpolicTBa
TpaHcopmMaTopa, reHeparopa.

NabopatopHasa paboTta Nel6 «OnpegeneHuve
nokasatens rnpenomMeHnUs CTeKNax».
JlabopaTopHasa pa6oTta Nel7 ~N(3ydeHne MHTephEPEHLINUK

M Andpaxkumnm».

JlabopaTopHasa pa6oTta Nel8 M3mepeHune AvHBI
CBETOBOW BOJIHbI C MOMOLLbI ANGPAKLMOHHOM PELLIETKN.
JlabopaTopHasa pa6oTta Ne 19 ~(HabntogeHue CneKTpoB
N3/Ty4eHUS N NOTNIOLLEHNS».

MpakTnyeckas pabota Ne 18 PelieHune 3agay no teme
«BOJTHOBasA ONTUKa»
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Pasnen 6 9n1eMeHTbl KBAHTOBOW PU3NKWM

6.1 KBaHTOBas
onTnKa

6.2 dusmka atoma
1 aTOMHOro sapa

NTOro

MpakTnyeckasa pabota Ne 19 PelueHue 3agay no Teme
«3aKOoHbI (DOTO3(PeKTa»

MpakTnyeckasa pabota Ne20 PelueHue 3agay no Teme
«Pain0aKTUBHOCTb. 3anncb SAepHbIX pPeakLuuninm
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OBPA3OBATEJIbHBIA MAPIIIPYT

IIpunoxenue 3

Kontponupyemsble
KonTtponbHas| pasnenst (TEMBI) KonTtponupyemsie OuenoumbIe cpeacTBa
TOUYKa yueOHOH PE3yJIbTaThI
JOUCIUTLTAHBI
Nel JIP4, MP 3, MP4, | KoutpoasHas |[l. 3ama4m ¢ mocTpoeHHEM
IIP1, I1IP2, IIP3, padorta yepTeKa
Paszpea 1
I1P4, ITP9 2. PacuerHble 3agaun
Mexanuka o
3. Dusnueckuil TUKTAHT
No2 Pazpen 2 JIP4, JIP9, MP3, | KontrpoabHasa |l. Tecrosble 3ananus
MP4, MP9, IIP2, padora 2. PacuerHble 3agaun
Ocuoset | yp3 1Py, 11P7,
MOJIEKyISPHOH IIP8, IIPY, IIPI0,
puszuxn M| oprg
TEePMOIHHAMHKH
N3 JIP4, JIP13, MP3, | KontpoabHas |l. Tecrosble 3ananus
Pasznen 3
MP4, MP5, IIPI, padora 2. PacuerHble 3agaun
DJIeKTPOAUHAMHKA o
Pazaen 4 P2, IIP4, IIP5, 3. ®usuueckuil IUKTAHT
Koneoanus u | 1P6, ITP7, IIPS,
BOJHEI 1IP10, IIP11
Ned Pazpen S JIP4, MP3, IIPI, | KoutpoasHasi [l. 3ama4m ¢ mocTpoeHHEM
IIP2, ITP4, ITP8 padora yepTeKka
OnTuka 2. PacuerHble 3a1a9u
NeS Pasznen 6 JIP4, MP9, IIP2, | KontpoabHas |l. Tect
JJIeMeHThI IIP4, ITIP6, IIP1 1 padora
KBAHTOBOM
puszuku
Ne6 Jomnyck Moprdonno | 1. [Ipakrrueckue padoThl
SK3aMeHny/ 2. JIaGoparopHbie paboThI
3a4eTy 3. Tectn
4. KontposabHble paboThl
Mpomexyro| duddepenumposan Hrorosas 1. TecToBble 3amaHus
YHAsA HBIN 3a4eT KOHTpoJabHas | 2. Tunossle 3ananus
arrecrauus padorta
MMpomexyTo| Dx3ameH Ok3amenanuo | 1 Teopernueckue
YHAS HHbIE BOMNPOCHI IO COAEPIKAHUIO
aTTrecTanms OonJsieTbl Kypca
2. Tunosble 3aAaHUA
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TNCT PETMCTPALUNN MSMEHEHNI 1 AOMNMOAHEHWNI

Ne Pasgen pa6oueii KpaTkoe cogep>kaHne n3MeHeHWs/A0N0NHEH NS [Jara, Moanuck
n/n nporpammb| Ne npoTokona npeacegaTens
3acefaHua NUK MUK
Pabouass  nporpaMma  y4ebHOW  AMCUMMIMHBLE  «Pur3nKa»
aKkTyanmsvpoBaHa. B pabouylo nporpamMmy BHeCeHbl CrefytoLime

N3MEHEHWS:
1 3.2 B cBA3sM ¢ 0OHOBMeHMeM  NAaTopMbl  3M1eKTPOHHOW  11.09.2019 r.
YyebHo- 6161MOTEUHOM cUCTeMbI “3HaHMYM” B TeKCT pasgena 3.2 Paboueir  MpoTtokon Ne 1

MeTOQNYECKOE U MPOrpaMMbl  BK/IHOUYEHbI OOHOB/IEHHblE PEXMMbI  [OCTyna Ha
WH(OPMaLMOHHOE  MH(OPMALMOHHbIE UCTOYHUKMN.

obecneyeHune

peanunsauun

nporpammb|

2 YCNOBUA B cBsi3u ¢ 06HOB/IEHVEM MaTepUasIbHO-TEXHUYECKOT0 0becrneyeHnst 16.09.2020 T.
PEA/IM3ALMN  N. MatepuasibHO-TexHUueckoe obecreyeHme umtatb B HOBOW  MpoTokosn Ne 1
YYEBHOW ~ PeAaKkumn.
AVCLIAMIHBI KabuHeT EcTeCTBEHHOHAYUYHbIX AHCLHH/IHH
YuebHas aygutopus 415 NPOBEAEHNST YYeOHbIX, MPaKTUYeCKMX 1
NabopaTopHbIX 3aHATWIA, A4NS TPYMNNoOBbIX W UHAVBUAYa/bHbIX
KOHCY/NbTaUMiA, ANsi TeKYLLUero KOHTPOMs W MPOMEXYTOUHOM
arTecTauuu.
Pabouee MecTo mnpenogaBaTens: MEPCOHA/ILH XA  KOMMbIOTEP,
pabouve MecTa 0byuvaroLmxcs, ocKa yvebHas, yuebHas mebenb
JlabopaTtopus PusmkKn
YuebHas ayauTopusi st MPOBEAEHUST YUYeOHbIX, MPaKTUYeCKMX U
NabopaTopHbIX 3aHSATWIA, A4N1S TPYMNOBbIX W UHAVBUAYabHbIX
KOHCYNbTaUMiA, ANSi TeKYLLero KOHTPOAs W MPOMEXYTOUHOM
arTecTauuu.
Pabouee MecTo mnpenojaBaTens: MEPCOHA/ILH XA  KOMMbIOTEP,
npoeKTop, paboure MecTa 0byyatoLLMXcs, 4ocKa yuebHas!, yuebHas

mebesb;

K3®d, aeMoHCTpaumnoHHoe 060pyaoBaHue Mo Teme “‘TlepeMeHHbIA
TOK"', [JeMOHCTpaLnNoHHoe o0bopygoBaHme rno Teme
""OneKTpocTaTnKa'’, mMogenu KpPUCTa/IINYECKOIA peLleTky,

[EMOHCTPaUVOHHOe 060pyfoBaHMeE N0 TeMe '"IneKTpomMarHeTmsm',
Mogenb "'OneKTpodopHasa MallmHa'";

AMnNepmeTpbl /1labopaTopHbIE;

BapomeTp;

BonbTmeTpsbl;

MynbTUMETPbI;

OMeKTPOMETP;

TpybKM CTEKNSAHHbIE;

LLiItaTBbl NnabopaTopHble Lwin-01;

Tabnvua MeHpeneeBa;

FMrpomeTp ncuxomeTpmyecknin BUT-1;

Habopbl pe3ncTopoB Ans NpakTUKyMa;

Habopbl nabopatopHble «MexaHuKay;

Habopb! nabopaTopHble N0 371eKTPONU3Y;

Habopbl nabopaTopHble «ONTUKay;

Mogenu no u3mke;

Habop no anekTponmsy (4eMOHCTPALMOHHbIN);

Mprbop 4Ns 4eMOHCTpaLUK 3aBMCUMOCTM CONPOTUBEHNS MeTasna
0T Temneparypsbl;

Mpr6op ans nsydeHus npaswna JleHua;

Mpn6op ANa M3MepeHWs [AAMHbI CBETOBOW BOSHbI C Habopom
ONPPaKUNOHHBIX PELLETOK;
MNpu3ma nosepoyvHasi MarH1UTHas
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3

YCNOBUSA
PEAJTU3ALNN
YYEEHOWN
ANCLUMMNIHBI

YCNOBUSA
PEAJTU3ALIN
YYEEHON
ANCUMMIHBI

B cBsi3u ¢ 06HOB/IEHVEM MaTepUasIbHO-TEXHUYECKOr0 0becneyeHnst
n. MaTepuasibHO-TEXHUYECKOe O06GecrevyeHne uWTaTb B HOBOWA
pefaKLuum:

KabuHeT EcTecTBEHHOHAYYHbIX AHCLHH/IHH

MS Windows (nognucka Imagine Premium) porosop [A-1227 ot
08.10.2018, cpok pelicteus: 11.10.2021

MS Office Nel135 ot 17.09.2007, CpOK AeiicTBUSi: 6eCCpOYHO

7 Zip cBobogHo pacnpocTtpaHsiemoe (https://www.7-zip.org/), cpok
[ecTBMA: 6ECCPOYHO

Jlabopatopmsa ®Pusmkn

MS Windows (nognucka Imagine Premium) porosop [-1227 ot
08.10.2018, cpok geiicTens: 11.10.2021

MS Office Nel135 ot 17.09.2007, CpOK AeiicTBUS:: 6ECCPOYHO

7 Zip cBobogHo pacnpoctpaHsiemoe (https://www.7-zip.org/), cpok
JecTBumA: 6ecCpoUHO

B cBs131 C 3aK/1l04EHNEM KOHTPAKTOB CO CTOPOHHUMMU
3NEKTPOHHBLIMM 6M6/IMOTEYHBbIMKY cucTemamn I6C SHAHNYM
(KoHTpakT Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHNY M>,
01.09.2020 r. mo 31.08.2021 r.) n. HopmaLmoHHOe obecrneveHme
06yYeHVs uuTaTb B HOBOI pefaKLmm:

OCHOBHbIE HCTOYHHKH:

1 Kop”™rrHukoBa, E. C. ®usnka [gna CMNO] [9neKTpoHHbIN pecypc]
:y4ebHoe nocobme. Y.1 / E. C. KopbITHMKOBa, J1.A. Ogep, /1. A.
HukoHopoBa ; MITTY. - Marnutoropck : MICTY, 2016. - 1
3NMeKTPOH. oNnT. anck (CD-ROM). - Pexxum focTtyna:
https://magtu.informsvstema.ru/uploader/fileUpload?name=S120.p
df&show=dcatalogues/5/8843/S120.pdf&view=true. -
MaKpooObEeKT.

2. KopbITHMKOBa, E. C. ®ur3nka [SneKTPoHHbIN pecypc] :y4vebHoe
nocobue [gna CroJ. 4.2/ E. C. KopbITHMKOBa, J1. A. Ogep, /1. A
HukoHopoBa ; MITTY. - Marnutoropck : MICTY, 2016. - 1
3/1IEKTPOH. onT. AncK (CD-ROM). - Pexxum goctyna:
https://magtu.informsvstema.ru/uploader/fileUpload?name=S118.p
df&show=dcatalogues/5/8824/S118 .pdf&view=true. -
MaKpooObeKT.

3. ®dusmka. Teopumsa 1 NpaKTUKa [DNeKTPOHHbIN pecypc]: YuebHoe
noco6ue / Mog pea. npog. C.O. Kpamaposa. - 2-e 13f., gon. u
nepepab. - Mocksa: UL, PMOP, H/LL MH®PA-M, 2016. - 380 c. -
Pexxnum poctyna:
http://znanium.com/bookread2.php?book=522108 -. 3arn. ¢
3KpaHa. - ISBN 978-5-369-01522-

JOononNHTeIbHble HCTOYHHKH:

1 dursmKa [3neKTpoHHbIM pecypc]: y4ebHUK / A.A. TIMHCKWA,
I".HO. MpakoBcKuiA; nog o6ul. pea. KO.N. Auka, H.C. MypblLLeBoil. -
4-e n3g., ncnp. - Mockea: ®OPYM: MHPPA-M, 2017. - 560 c.
mn. — (CpefHee nNpodieccuoHaibHOe 06pa3oBaHme). Pexxum
pgoctyna: https://new.znanium.com/read?id=90067 - 3arn. ¢
aKpaHa. - ISBN 978-5-91134-902-8

2. OemnpaueHko, B. V. ®usnka [DneKTpoHHbIN pecypc]: y4ebHUK /
B. V. JemngueHko, M. B. JemngueHko. - 6-e n3g., nepepab. n gon.
- Mocksa: UH®PA-M, 2018. - 581 c. - Pexxum goctyna:
https://new.znanium.com/read?id=300518 - 3arn. ¢ 3kpaHa.

3. ®un3mka. OCHOBbI 3/IEKTPOAVHAMUKN. DNIEKTPOMAarHUTHbIE
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16.09.2020 .
IMpoTokon Ne 1

16.09.2020 .
MpoTokon Ne 1


https://www.7-zip.org/
https://www.7-zip.org/
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
http://znanium.com/bookread2.php?book=522108
https://new.znanium.com/read?id=90067
https://new.znanium.com/read?id=300518

KosiebaHns 1 BOSIHbI [ONeKTPOHHbIN pecypc]: y4ebHoe nocobue /
KysHeuoB C.W., - 4-e n3a., ucnp. v gon. - Mocksa: By3oBckuii
yuebHnK, HALL IH®PA-M, 2015. - 231 c. - Pexkum gocTyna:
https://new.znanium.com/read?id=215043 -. 3arn. ¢ aKkpaHa. - ISBN
978-5-9558-0332-6

4. Kypc neKumii no umsmke. dneKTpocTaThka. MoCcToSHH XA TOK.
OnekTpomarHeTnsm. KonebaHusi n BoMHbI [DNEKTPOHHBIN pecypc]:
yuebHoe nocobue / KysHeuos C.W., CemkunHa J1.U., PorosmH K. -
TomcK: n3a-Bo TOMCKOro nonmTtex. yHuBepcuteta, 2016. - 290 c. -
Pexxum goctyna: https://new.znanium.com/read?id=218874 - 3arn.
C 3KpaHa. - ISBN 978-5-4387-0562-8
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