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1 OBIIASI XAPAKTEPHCTHKA PABOYEW TIPOTPAMMBLI  YYEBHOI
JUCHUILINHBI

1.1 O6nacTe NnpuMeHeHHs NPOrPAMMBbI

Pabouast mporpamma yueOHOH nuctmmuiMHEbl PuU3MKa SBIAETCS YaCThIO 00pa30BaTEIBHOM
nporpammbl CIIO — mnporpaMMbl MOArOTOBKH CIELHATHCTOB CPEJHEr0 3BEHA MO CIEHAIbHOCTH
cpenHero mpodeccHOHANBHOrO O0pa30BaHUSI TEXHOJIOTMYECKOro mpoduist MpodeCCHOHATBHOTO
oOpazoBaHus

Pabouast mporpamma cocrasnieHa st O4HOH Gopmbl 0OydeHus.

1.2 MecT0 AMCUMILIHHBI B CTPYKType HNPOrpaMmMbl NMOATOTOBKH CHEUHAJTHCTOB CpPEeIHEro
3BeHa

VYuebnas aucuuiuimHa «®Pu3nka» OTHOCHUTCS K 0OOImMEeoO0pa3oBaTENIbHOMY LUKy MPOTrPaMMBI
MOJATOTOBKH CIIELUAJIICTOB CPENHEro 3BEHa W OTHOCHUTCS K mpenMerHoi obmactu @I'OC cpennero
obmero oOpazoBanusi «EcTecTBeHHBIE HAYKI.

YpoBeHb OCBOeHHs y4eOHOU nuctumuinHbl B cootBeTcTBUN ¢ PI'OC cpennero odiero oOpazoBaHus

yryOneHHbIH (PO UITBHBII).
Pabouass mnporpamma yueOHOH aucuMIUIMHBL DuU3NKa UMEET MEXIPEIMETHYIO CBSI3b
o0meodpa3oBaTeNbHbBIMH YUeOHBIMH AUCLUIUTMHAMU EcTecTBO3HaHME, ACTpOHOMMUS, MareMaTHka.
3HaHUS U YMEHHMs, MOJyUYeHHbIE OOYYaIOIUMICA TPU OCBOSHHH 00IIeo0pa3oBaTenbHON yueOHOM
OUCUUTUIMHBI « PU3HKay, yriuyOnstoTcs W PACIIMPSIIOTCA B IMPOLIECCE H3YUEHHs! YUeOHBbIX TUCIUILUINH
NporpaMMbl  TOATOTOBKH  CIHEIHMAJNCTOB  CPEAHErO0  3BEHA €CTeCTBEHHOHAYYHOTO U
obmenpodpecCHOHATBHOTO LIUKJIOB.

1.3 Ilnanupyemble pe3yabTaTbl 0CBOSHUS] AMCUUIJIMHBI:
OcBoenune coaepkaHusi y4eOHOW amcuurinHbl  «DPusuka»  obecrmeynBaeT  JOCTHKEHHE
00y4arOIUMUCS CIENYIOINX Pe3yabTATOB:

JINYHOCTHBIE PEe3YIbTATHI

cpOpMHUPOBAHHOCTH MHUPOBO33PEHMUSI, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu U OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO HA JMAJIOre KYJbTYp, a TaK:Ke Pa3IHUHBIX
(dopm 00ILIECTBEHHOI'O CO3HAHUSI, OCO3HAHHE CBOErO MECTa B MOJHKYJIBTYPHOM MUPE;
TOTOBHOCTb M CIOCOOHOCTH K OOpa3OBaHUIO, B TOM 4YHCJIE CaMOOOpa3OBaHHIO, Ha
JIPS NPOTSDKEHUHN BCEH JKU3HM, CO3HATEJIbHOE OTHOLICHHE K HETPEepbIBHOMY OOPa30BaHHUIO Kak
YCJAOBHUIO YCIENTHOM MpoheCcCHOHATBHON M 00IECTBEHHOM NesITEIbHOCTH,

OCO3HaHHBIN BbIOOp Oynyiuei mpodeccuy W BO3MOXKHOCTEH peanu3anuu COOCTBEHHBIX
JKH3HEHHBIX IJIAHOB, OTHOLIEHHE K MpPO(eCcCHOHANIbHOW AesTeIbHOCTH KaK BO3MOMKHOCTH
y4aCTHsl B PEIIEHWH JIMYHBIX, OOIMECTBEHHBIX, TOCYAapPCTBEHHBIX, OOINEHAI[HOHAIBHBIX
po0dJem;

JIP13

MeTtanpeamMeTHbIe Pe3VJIbTATHI

YMEHHE CaMOCTOATENBHO ONPENEeNsaTb LeJdu ACSITENbHOCTH M COCTaBJIATH  IUIAHbI
JESTEJIbHOCTH, CaMOCTOATENBHO OCYLIECTBJISATb, KOHTPOJUPOBATb M KOPPEKTUPOBATH
MP1 | gesaTenbHOCTh, HCIOJNB30BATH BCE BO3MOXHBIE PECYpPCHl ANl NOCTHUXKEHUS IMOCTABJICHHBIX
Lesnell 1 peann3aluy IUIAHOB ACSATEIbHOCTH, BBIOMPATh YCIEIIHbIE CTPATETHH B PA3IMYHBIX
CUTYyaLUsIX,

BJIAJCHHE HABBIKAMU I[IO3HABATENBHOH, y4eOHO-HCCIENOBATEIbCKOH M IPOEKTHOM
HEATEIbHOCTH, HaBBIKAMH paspemeHus npodieM; CrnocoOHOCTh W TOTOBHOCTh K
CaMOCTOSTENIBHOMY IOMCKY METONOB pELIeHWs] MNPAKTUYECKUX 3aAad, MPUMEHEHUIO
Pa3IMYHBbIX METOAOB MO3HAHUS,

TOTOBHOCTb M  CIIOCOOHOCTb K CaMOCTOSITENIbHOH — HMH(OPMAILIMOHHO-TIO3HABATEIHHOM
MP4 | mesiTenbHOCTH, BJIAZCHWE HABBIKAMHU MOJy4eHUs HEOOXoauMoH HMH(pOpMauuu U3 cioBapei
pPa3HBIX THIIOB, YMEHHE OPHEHTHPOBATHCS B PA3JMYHBIX HCTOYHHKAX HMH(pOpManuu,

MP3

4

C



KPUTUYECKH OLIEHUBATh U WHTEPIPETHPOBATH MHPOPMALHIO, MOIYYAEMYI0 U3 Pa3IMIHBIX
VICTOYHHKOB,

MP5

yMEHHUE WCIOIb30BaTh CPENCTBA WH(POPMAIMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJOTHIA
(manee - UKT) B pemeHnr KOTHUTHBHBIX, KOMMYHHKATUBHBIX ¥ OPraHU3allMOHHBIX 3a/1a4 C
coOmonenneM  TpeOOBaHWN  SPrOHOMUKH,  TEXHUKH  O€30MAaCHOCTH,  THTHEHBI,
pecypcocOepekeHus], MPABOBBIX U STHYECKUX HOPM, HOPM HH(POPMAITMOHHOM O€30MacHOCTH,

MP9

BJIAJICHIE HABBIKAMH TO3HABATEJbHOH pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUH U
MBICJIUTENBHBIX TMPOLECCOB, MX PE3YyJbTaTOB W OCHOBAaHMI, TPAaHML] CBOErO0 3HAHUA U
HE3HAHUs, HOBBIX NTO3HABATEJbHBIX 33124 U CPEACTB UX JOCTHXKECHUSI.

IIpeameTHbIE pe3yabTATHI

I1P1

c(hOPMUPOBAHHOCTL TPENCTABJICHUI O PO U MecTe (PU3UKH B COBPEMEHHOW HAy4HOH
KapTHHE MHpa, TOHUMaHue (PU3NIECKON CYIIHOCTH HabrogaeMbix BO BeeeHHON sSBICHUI,
MOHVMAaHUe POJii (PU3MKU B (POPMUPOBAHUU KPYro3opa U (YHKIHUOHATHHOW TPaMOTHOCTH
YEeJIOBEKA JJIsl PEeIIeHUs] NPAKTUYECKUX 33724,

I1P2

BJIQJICHUE OCHOBOIOJIATAIOIINMH (PU3MUECKUMU TTOHSITHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU
U TEOPHUSIMH, YBEPEHHOE MOJIb30BAHUE (PU3NIECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

I1P3

BJIAJICHNE OCHOBHBIMH METOAAMHM HAy4HOTO TIIO3HAHUS, HCIOJb3YEeMbIMU B (hU3HKE:
HaOJIIONIeHNe, ONHCAaHUE, HM3MEPEHHE, SKCIIEPHMEHT, YMeHHs o0pabaThiBaTh pe3yJIbTaThl
U3MEpEeHNH, OOHAPYKUBATh 3aBHCUMOCTb MEXIY (U3MYECKHMMH BEIUYMHAMH, OOBSICHATDH
MIOJIYYEHHBIE PE3YJIbTAThl U 1€JaTh BBIBOABL,

I1P4

chOPMHPOBAHHOCTb YMEHUS peIaTh PU3HUecKue 3a1auy;

c(OPMUPOBAHHOCTb YMEHHSI MPHUMEHSTHh TOJY4YEHHbIC 3HAHHS MJisi OOBSICHEHUS YCJIOBUN
MpOTeKaHusl (PU3HUECKUX SIBJICHUN B MPUPOAE U JJIsl MPUHATUS MPAKTHUECKUX PEIICHUH B
MMOBCETHEBHOMN KU3HY,

c(OpMHPOBAHHOCTb COOCTBEHHON IMO3ULMM 1O OTHOIIEHHIO K (pU3MUecKor HH(pOpMaLuu,
NIOJIy4aeMOH M3 Pa3HbIX HCTOYHUKOB,

c(hOPMUPOBAHHOCTh CHUCTEMBI 3HAHUI 00 OOIMUX (PUINYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUsIX, MPENCTaBJICHUN O nefictBum BO BceeneHHON (hU3NYECKMX 3aKOHOB, OTKPBITBIX B
3€MHBIX YCJIOBHUSIX;

c(pOPMHPOBAHHOCTb YMEHHUSI HCCIEIOBATh M AHAIU3MPOBATH Pa3HOOOpasHble (PU3NUYECKHE
SIBJIEHUS] U CBOMCTBA OOBEKTOB, OOBSICHATH MPUHLUIBI PabOThI U XapaKTEPUCTHKH MPUOOPOB
U YCTPOHCTB, OOBSICHATH CBSI3b OCHOBHBIX KOCMHYECKHX OOBEKTOB C TIeO0()H3MUECKUMHU
SIBJICHHUSIMH,

BJIAJICHUE YMEHUSMU BbIABUraTb THUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJArarOLINX
¢u3nyeckux 3aKOHOMEPHOCTEH W 3aKOHOB, TNIPOBEPATb HUX HSKCIEPUMEHTAJIHHBIMH
cpeacTtsaMu, GOpMyIHpPYsI LIeJIb HCCIESIOBAHNUS,

I1P10

BJIAJCHHE METOJAMH CaMOCTOSITEJIbHOIO IUIAHMPOBAHUS W TPOBENEHUs (PU3UIECKUX
SKCIEPUMEHTOB, OINUCAHHWS W AaHaM3a TOJyYEeHHOW W3MEPHUTENbHOW MH(pOpMany,
onpeaenaeHusl JOCTOBEPHOCTH NOJYYEHHOIO pe3yJbTaTa,

I1P11

c(OPMHPOBAHHOCTb YMEHUI MPOrHO3HUPOBATH, AHAIN3MPOBATH M OLIEHUBATH IMOCIEACTBHS
OBITOBOH W TNPOW3BOACTBEHHOW [ESTENPHOCTH YEJOBEKa, CBS3aHHOH C (PH3HUYECKUMHU
MPOLIECCAMH, ¢ MTO3UINHI SKOJOTHYEeCKOH 0€30MacHOCTH.




2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOUM JTUCIUILTAHBI

2.1 TemaTH4yecKHuH IJIaAH

Yu4yeOnas Harpyska
o0yuarmuxcsi

B TOM YHCJIC
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JIP4, JIP13 MP3,
Beenenue 2 2 11P2
6 P4, MP 3,
Pazgen 1 Mexanuka 31 11 MP4, ITP1, IIP2,
10 4 | mp3, ip4, TPy
Tema 1.1 Kunematuxa 10 2 2 4 2 | bn MEL P
Tema 1.2 3akoHBI MEXaHUKH 3 2 JIP4,MP3,IIP2,
HeroroHa 4 2 1IP4,1IP9
Tema 1.3 3akoHBI COXpaHEHUs B 13 2 JIP4, MP3MP9,
MEXaHUKE 5 4 2 [IPI-1IP4
JIP4, JIPY, MP3,
Paznen 2 MP4, MP9,
OcHoBbI MoJIeKYJISIPHON (PU3HKH 1 35 1 9 6 9 IIP2, ITP3, I1P4,
TEPMOAHHAMHKH IIIIZ,) IIZP}S} 151139,
Tema 2.1 OcHOBBI MOIEKYJIAPHO- JIP9,MP3, MP4,
KWHETUYECKOU Teopuu. HMneanbHbrin 15 4 4 4 3 1Pz, ]IYYI; ; 1IP4,
ras
o o JIP9, MP3, IIP3,
2.2 CsoiicTBa MapoB, >XUAKOCTEH U 11 ; 11P7, 11PS, 11P9.
TBEPABIX TCHI 2 6 IIP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOAMHAMUKH 9 4 3 2 IIP2, IIP3, IIPA4.
1IP1]
26 JIP13, MP3,
MP4, MP5,
Pasnen 3 66 16 10 | 14 | P4, s, mips,
DNeKTPOAUHAMHUKA 11P7, ITPS,
IIP11
6 JIP13, MPA,
Tema 3.1 DnexTpuyeckoe mone 12 4 2 MPS5, ITP4, I1P6,
1IP7
8 JIP13, MP3,
Tema 3.2 3aKOHBI HOCTOSTHHOT'O TOKA 28 4 6 10 | mP4. 1IP4, 1IPS,
1IP8
o 4 JIP13, MP3,
Tema 3.3 DOnexkrpudeckuii TOK B 12 4 4 NP4 11P4, TIPS,
Pa3IUYHBIX cpeaax 1Pl
JIP13, I[IP4,
Tema 3.4 MarauTHOE TTONE 6 4 2 ; ’
1IP1]
Tema 3.5 OnexkTpoMarHuTHast 3 4 5 5 JIP13, MP1I,
UHAY KIS IIP4, IIP11, IIP6




8 NP4, JTP13,

Pa3gnen 4 27 7 8 4 MP3, MP4,
KonebaHna 1 BOSIHbI MP1, NP2, NP4,
P10
Tema 4.1 MexaHnyeckue KonebaHus 4 5 P13, MP3,
U BOTHbI 10 2 2 np1, NP2 NP4
4 NIP13, MP3,
Te|v|a64.2 ANeKTPOMarHuTHbIE 17 5 6 9 MP4. TIPL
KO/1eoaHUda N BONTHbI MP2, NP4, MP10
8 NP4, MP3,
Pasaen 5 22 4 2 8  MPL, NP2, MPa,
OnTtunka NP8
Tema 5.1 MNMpupoga ceeta. BonHoBbIe 29 8 4 9 8 P4, MP3, TP1,
CBOIICTBA CBETa npz, Nne4, Nnps8
8 NP4, MP9, NP2,
NP4, MpPe,
16
Pasgen 6 5 3 MP1l
AneMeHTbl KBaHTOBOW (PU3NKK
8 4 5 5 NP4, MP9, MP2,
Tema 6.1 KBaHTOBas oNTUKa MP4, NP6, NP11
Tema 6.2 Pu3nKa aToma U aTOMHOI0 4 P4, MP9, TIP6,
anpa 8 3 nP11
NP4, MP9, MP1,
Paspen 7 5 y 2 2 rPs, NP7,
Jsonoumna BeceneHHoun nP11
Tema 7.1 CTpoeHue u pa3Butue NP4, MP9, MP1,
Bce/leHHOI 2 2 P8, NP7, MP11
Bcero 201 67 56 39 39

2.2 CopepxkaHume yu4ebHOM AUCUNNANHDI
BBEAEHWE
BxofHOW KOHTPONb. WVHCTPYKTVBHBIA 0630p COAepXXaHUs Y4YeOHOW AUCUUNAWHBI U 3HAKOMCTBO
06yy4aloLLNXCA C OCHOBHbIMW YCNOBUAMMW U TPebOBaHWUAMU K OCBOEHUIO nporpaMmbl. Pusmka —
(byHLameHTanbHas Hayka o npupoge.

ECTeCTBEHHOHAYUYHbIA METOf MO3HaHWA, €ero BO3MOXHOCTW W TpaHuLbl NPUMEHUMOCTH.
JKCNepuMeHT W Teopus B MNpouecce Mno3HaHUA npupofbl. MogenvposaHue QU3NYECKUX
ABMIEHWIA ¥ npoueccoB. Pofb 3KCMepuMeHTa W Teopuu B MPOLECCe MNO3HAaHWUA MPUPOAbI.
®dusnyeckas BennmymnHa. MorpewHoCTn N3MepeHnii U3NYeCKNX BeIMUUH. PU3nNYeCKne 3aKOHbI.
"paHnLbl MPUMEHUMOCTU (PU3NYECKNX 3aKOHOB. MOHATUE O (DU3NYECKON KapTuHe Mupa. 3HauvyeHue
(hm3nkn npu ocsoeHunn npogeccuini CMO n cneymnansHocTel CIO.

Buabl yuebHol gesaTenbHOCTH

YMeHUA MOCTAHOBKWU Lenell AesTeNbHOCTU, NNaHUPOBaHWA COGCTBEHHOW [eATeNbHOCTU Ans
AOCTVDKEHWUA NOCTaBMIEHHbIX Lenei, npeiBUAEHUSA BO3MOXHbIX pe3y/nbTaToB 3TUX [AeNcTBuiA,
opraHu3aLum CaMOKOHTPO/IA U OLEHKWN NONMYYeHHbIX pe3y/ibTaToBs.

Pa3BuTnhe CMOCOBHOCTUM ACHO W TOYHO M3faratb CBOW MbIC/IU, NIOTMYECKM OBOCHOBbLIBATb CBOKO
TOYKY 3pEHWs, BOCNPUHMMATb W aHaNM3MPoBaTb MHEHWUA CO6ecefHUKOB, Mpu3HaBas Mpaso
APYroro 4enoBeka Ha MHOe MHEHMe.

Mpoun3seaeHne N3MepeHns PU3NYECKNX BEIMUMNH U OLLEHKA FPaHuMLbl MOTpPeLHOCTel N3MEPEHUA.
MpeacTaBneHne rpaHuubl MOrPeLHOCTEed WM3MEepPeHUn Mpu MNOCTPOEHUU rpaduKoB. YMeHue
BbICKa3blBaTb rMNoTe3bl 415 00bACHEHUA HabNOLaeMblX ABNEeHWI. Y MeHMe npegnaratb Mogenu
SBNEHUI. YKaszaHWe rpaHuLy NPUMEHMMOCTUM (PU3NYECKMX 3aKOHOB. l1310)KeHNe OCHOBHbIX
MONOXXEHNN COBPEMEHHOWN Hay4YHOWN KapTUHbI Mupa. MprBefeHWe NPUMePOB BANAHUSA OTKPbITUIA B
(hM3MKe Ha Nporpecc B TEXHWKE M TeXHOMOrMK MpPou3BoAcTBa. Vcnonb3oBaHue NHTepHeTa Ans
nonckanHhopmawmm



Pasgen 1 MEXAHUKA

Tema 1.1 KnHemaTunka
MexaHunuyeckoe fBuxeHue. MepemeuteHue. MyTb. CkopocTb. PaBHOMepHOEe MPAMOAMHENHOe
LBWKeHWe. YCKOpeHue. PaBHOMepeMeHHOEe MpAMONNHENHOe ABMXKeHMe. CB0O60LHOe mMafeHue.
[BxeHune Tena, 6pPOLLEHHOro Noj yriom K ropu3oHTy. PaBHOMEpPHOE ABMXXEHME MO OKPYXHOCTH.
Buabl yuebHol gessTenbHOCTY

MpeAcTaBNeHNEe MeXaHWYecKOro [ABMXKEHUS Tena ypaBHEHUSIMW 3aBUCMMOCTU KOOpPAUHAT W
NpoeKLumnen cKOpoCTn OT BpeMeHU. lMpefcTaBneHne MEXaHNYECKOrO ABMXEeHUS Tena rpagukamm
3aBMCMMOCTM KOOPAMHAT U MPOEKUMein CKopocTu OT BpemeHu. OnpepeneHve KOOpAUHAT
NMPONAEHHOr0 MyTW, CKOPOCTU W YCKOPEHMA Tena No rpaukamM 3aBUCMMOCTM KOOPAMHAT W
MPOEKUNIA CKOPOCTM OT BpemeHW. OnpegeneHne KOOpPAUHAT NPOMAEHHOrO NyTW, CKOPOCTU W
YCKOpeHUs Tena No ypaBHEHUAM 3aBUCUMOCTU KOOPAWHAT M NPOEKLMIA CKOPOCTM OT BPEMEHMU.
MpoBefeHMe CpPaBHUTENIbLHOTO aHajin3a pPaBHOMEPHOr0 W PaBHOMEPEMEHHOTO  ABUXXEHWIA.
YKazaHWe WCNOAb30BaHMA MNOCTYNaTeNbHOrO W BpallaTe/NibHOro [ABVWKEHWUI B  TEXHUKE.
MpunobpeTeHne onbiTa paboTbl B rpynne C BbIMOSIHEHWEM Pa3IMYHbIX COLMaNbHbLIX PONEil.
Pa3paboTka BO3MOXHOIM CUCTEMbl AEACTBMIA W KOHCTPYKUMM A1 3KCNEPUMEHTaNbHOro
onpejeneHns KNHeMaTu4eCcKnx BeIMUNH.

Tema 1.2 3aKOHblI MeXaHUKN HblOTOHa

MepBblii 3akOH HbtoTOHa. Cuna. Macca. Mmnynbc. BTopoit 3akoH HbtoToHa. OCHOBHOINA
3aKOH K/laCCMYeCcKoW AvHaMUKW. TpeTuil 3akoH HblTOHA. 3aKOH BCEMMUPHOrO TAFOTEHWS.
paBuTaumMoHHoe none. Cwuna TsxecTu. Bec. Cnocobbl M3MepeHMs Maccbl Ten. Cunbl B
MeXaHUuKe.

Buabl yuebHol gesaTenbHOCTU

MprMMeHeHNe 3aKOHa COXPaHEHWS MEeXaHWYEeCKOW 3HepruyM npu pacyeTax pesynbTaToB
B3aMMOLENCTBUI TeN rpaBUTaLMOHHBIMW CUTAMU U CUNAMK YIIPYTOCTH.

Tema 1.3 3aKOHbI COXpaHEHUA B MexaHWKe

3aKOH coxpaHeHus uMmnynbca. PeakTuBHOe  [ABWXeHuwe. Pabota cunbl. Pabota
noTeHumanbHbIX cun. MowHoCTb. JSHeprusa. KuHeTuyeckas 3Heprusa. [lloTeHuuanbHas 3Heprus.
3aKOH COXpaHeHMs MexXaHW4YecKon aHepruun. MNMpuMeHeHUe 3aKOHOB COXPaHEHWUS.

Buabl y4ebHO AeaTeNbHOCTY

MpUMeHeHMe 3aKOHa COXPaHEHUS UMMYybca 418 BbIYUCNEHUS U3MEHEHUI A CKOPOCTE Ten mpu ux
B3aMMOAENCTBUAX. W3MepeHne paboTbl CUN U U3MEHEHWE KWHETUYECKON 3Heprum Tena.
BbluncneHve paboTbl CUM 1 U3MEHEHUS KWHETUYECKOW 3Heprumn Tena. BblumcneHve noTeHUManbHoO
3HepruM Ten B  rpaBMTaUMOHHOM none. OnpeaeneHne MNOTEHUMANIbHOW  3HEPTUU  YMNpYro
AethOPMMPOBAHHOTO Tena MO W3BECTHOM fAethopMauMM U HKECTKOCTM Tena. YKasaHue rpaHul
MPUMEHUMOCTN 3aKOHOB MeXaHWKW. YKazaHWe Y4YeBHbIX AUCLUWMNAWH, NPU M3YYEHUU KOTOPbIX
MCMOMb3YHTCS 3aKOHbI COXPaHEHUS.
Pasgen 2 OCHOBDbDI MOJIEKYTAPHOW ®U3NKUN N TEPMOANHAMUWKW

Tema 2.1 OCHOBbI MO/IEKYNAPHO-KUHETUYECKOM Teopun. NaeanbHbll ras

OCHOBHbI€ MOMOXEHUSA MONEKYNAPHO-KUHETUYECKOW Teopun. Pa3mepbl U Macca MOMEKYN U
aTomMoB. bpoyHoBckoe  ABwkeHue. Auddysms. Cun™ U 3Heprus  MeXMOJIEKYNSPHOTo
B3aMmMofelcTBMA. CTpoeHMe ra3o06pasHbiX, XUAKUX W TBepAblXx Ten. CKOpOCTU [ABUXKEHUS
MONEKYN WU UX usMepeHune. NpeanbHblin ras. [asneHue raza. OCHOBHOE ypaBHEHME MOJIEKYIAPHO-
KMHEeTUYEeCKON Teopun ras3oB. Temnepatypa M wu3MepeHue. [a30Bble 3aKOHbl. ABGCONOTHBLINA
Hy/Nb TemnepaTypbl. TepmoAMHaMuU4yecKas LiKana Temnepatypbl. YpaBHEHME COCTOAHUA
npeanbHoOro rasa. MonspHas rasoas MOCTOSHHaS.

Buabl y4ebHO AeaTeNbHOCTY



BbinonHeHMEe 3KCMEPUMEHTOB, CAyXawux Ang 060CHOBaHWUA MOJEKYNAPHO-KUHETUYECKOWA
Teopun (MKT). PeweHne 3agay C MNPUMEHEHWEM OCHOBHOIO YpaBHEHUA MOJIEKYIAPHO-
KWHETMYeCKol Teopum rasos. OnpegeneHne napamMeTpoB BeLLeCTBa B ra3006pa3HOM COCTOAHUN Ha
OCHOBAHMUW YpaBHEHWA COCTOAHWA wpaeanbHOro rasa. OnpegeneHne napamMeTpoB BellecTsa B
razoo6pasHoOM COCTOAHUM M NPOMCXOAALLMX npoueccoB no rpaukam 3asucumocTtun p (T), V (T), p
(V). SkcnepumeHTanbHoe nccnegosanue sasucumoctu p (T), V (T), p (V). MpeactasneHve B BUAE
rpa)MKoB N30XOPHOTO, N306apPHOr0 M N30TEPMUYECKOTO NPOLECCOB.

BbluncneHne cpefHel KMHETUYECKOW 3HEPruu TensioBOro ABMXKEHUS MOJMIEKY/N MO W3BECTHOWN
TemnepaTtype BeulecTBa.BbickasbiBaHMe runoTes AN O06bLACHEHWUA Ha6MOAAEMbIX SABMEHWUIA.
YKasaHue rpaHuy, NPUMEHNUMOCTN MOAENN «MAeanbHbli ra3» 1 3akoHoB MKT.

Tema 2.2 CBoicTBa NapoB, XXNUAKOCTe 1 TBepAbIX Ten

CsoiicTBa napoB. McnapeHve 1 KOHAeHcauus. HacblleHHbIA nap v ero cBoncTea. AGCOMOTHAA U
OTHOCUTENbHAA BMAXHOCTb BO3Ayxa. Touyka pocbl. KuneHue. 3aBUCMMOCTb TeMNepaTypbl KUMNEHUsa oT
AaBneHuns. MNeperpeTbiil Nap 1 ero UCMosib30BaHKe B TEXHUKE.

CBOINCTBA XXMAKOCTEA. XapaKTepuCTUKa >XMAKOro COCTOAHWUA BellecTBa. MOBEPXHOCTHbIA COWA
XWOKOCTW. JHeprua MoBEPXHOCTHOIO Cnof. $fBMeHWA Ha rpaHuue XWAKOCTU C TBEPAbIM TesIoM.
KanunnapHble gBneHus.

CBoiicTBa TBeEpPAbIX Ten. XapakTepucTuKa TBEPLOro COCTOSHMS BeLlecTBa. YNpyrue CBOMCTBa
TBepAbIX Ten. 3akoH Nyka. MexaHnyeckne CBOMCTBA TBEPAbIX Ten. TensoBoe paclunpeHne TBEPAbIX Ten
M XXnakocTeld. MnaBneHne n KpucTanmsauus.

Buabl yuebHOM fesaTeNbHOCTH

M3mepeHne BnaxHoCTM Bo3dyxa. PacyeT Ko/nuyectsa TennoTbl, HeO6XoAMMOro Ans
OCYLLEeCTBNEHNA npoLecca nepexoja BewecTBa M3 OA4HOr0 arperatHoOro COCTOSHWA B APYroe.
JKcnepuMeHTanbHOe WCCnefoBaHMe TennoBbIX CBOWCTB BewecTBa. [lpuBefeHue MpuUMepoB
KanunnsapHblX ABNEHUIA B ObITY, NpUpoe, TeXHUKe. ccnefoBaHMe MeXaHNUYeCKUX CBOMNCTB TBEPLbIX
Ten. MNMpumeHeHne (QU3NYECKUX MOHATUIA U 3aKOHOB B y4YeOGHOM MaTepuane NpodeccMoHanbHOro
xapakTtepa. Vcnonb3oBaHve MHTepHeTa A1 NOUCKa UHGpOpMauMM 0 pa3paboTkax M NPUMEHEeHUAX
COBPeMeHHIX TBepA:X M aMOPgH/TX MaTepmanos.

Tema 2.3 OCHOBbI TEPMOANHAMUKMN

OCHOBHble MOHATUA U onpefeneHna. BHYTpeHHAA aHeprua cucteMbl. BHYTpeHHAA 3Heprus
npeanbHoro rasa. PaboTta v TennoTa Kak (hOpMbl nepefayn 3Hepruu. TensoeMKoCTb. Y [enbHas
TennoemMKoCTb. YpaBHeHMe TennoBoro 6anaHca. lepBoe Hayano TepMOAWHAMWUKMW. ApfuabaTHbli
npouecc. MpuHUUN peincTBusa TennoBoil MawwuHbl. KI[ Tennosoro aswuratens. BTopoe Havano
TepMoAuHaMUKK. TepmoAnHammyecKas LiKana TemnepaTtyp. XoONoAuNbHble MaliWHblL. Tennosble
asuratenn. OxpaHa Npupoasbl.

Buabl yuebHOM feaTeNbHOCTU

M3mepeHne KonuMuyecTBa TEMOTbl B Mpoleccax Tensonepeayn. Pacyer konuuyecTBa TensoThl,
Heob6X0AMMOro ANs OCYLLEeCTB/IEHMSA 3a[aHHOro npolecca ¢ Tenaonepesayein. Pacyet n3mMeHeHUS
BHYTPEHHEW 3Hepruu Ten, paboTbl M MNepefaHHOro Konn4yecTBa TeNnOTbl C WUCMONb30BaHUEM
MepBOro 3aKkoHa TepMOAUHaMUKMN.

PacueT paboTbl, COBEpPLUEHHO ra3omM, no rpaguky 3asucumoctu p (V).

BbluncneHne paboTbl rasa, COBEPLUEHHOW MPU U3MEHEHWUW COCTOSHMUA MO 3aMKHYTOMY LUKY.
Bbluncnenne KM npu coBepweHMM ra3om paboTbl B npoueccax W3MEHEHWS COCTOSHUA MO
3aMKHYTOMY UuUuKy. OG6bACHEHME NPUHLWNOB AeACTBUSA TennoBN:X MaluH. [leMOHCTpauus posu
(hM3UKN B CO34aHUKN 1 COBEPLUEHCTBOBAHWUN TEMIOBLIX [BUraTenei.

Pasgen 3 SJIEKTPOANHAMUKA
Tema 3.1 3n1eKTpunyeckoe nose

JneKTpuyeckne 3apafbl. 3aKOH coxpaHeHuUsa 3apafa. 3akoH KynoHa. 3nekTpuyeckoe
none. HanpsKeHHOCTb 3neKTpuyeckoro nonsd. MpuHUMN cynepno3vmuyun nonein. Pa6oTa cun
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anekTpocTaTuyeckoro nonsa.  lMoteHuyman. Pa3HOCTb  MOTEHUManoB.  OKBUMOTeHUWanbHble
MOBEPXHOCTU. CBA3b MeXAy Hanps>XXeHHOCTHH M Pa3sHOCTbHO MOTEHLMAN0B 3NEKTPUYECKOro Mons.
OVanekTpukn B 3NeKTpuyeckoM none.  [onapusauns  AUaNeKTpukoB.  MpPOBOAHWKKM B
anekTpuyeckom none. KoHpeHcatopbl. CoeAuHEHME KOHAEHCATOPOB B 6GaTapeto. JHeprus
3apAXXEHHOro KoHAeHcaTtopa. QHeprus 3neKTpMUYecKoro nons.

Buabl yuebHOW fesaTeNIbHOCTU

BbluncneHune cun B3&I/IMOAE‘I7ICTBI/IF| TOYEYHbIX 3NTEKTPUYHECKUX 3apA[0B.

BblunMCneHne HaMPSXKEHHOCTW 3M1eKTPUYECKOro MoMs OAHOTO0 W HECKONbKMX TOYeYHbIX
3NEKTPUYECKNX 3apsiA0B. BbluncneHve NoTeHLMana aNeKTPUYECKOro Nons OLHOTO U HECKONbKNX
TOYEYHbIX 3NEKTPUYECKUX 3apsaoB. VI3MepeHne pasHOCTU NOTEHLMAsOB.

N3mepeHUe 3Heprum 3NeKTPUYECKOro MO 3apsKEHHOro KOHAeHcaTopa. BbluMcneHue sHeprum
3NIEKTPUYECKOTO MNONS 3apsHKEHHOr0 KOHAeHcaTopa. Pa3paboTka mniaHa WM BO3MOXHOW CXeMmbl
[eACTBMIA  3KCMEPUMEHTANIbHOTO  OMpPeAeneHns  3MEeKTPOEMKOCTY KOHAeHcaTopa W
AN3NEKTPMUYECKO/  MpPOHMLAeMOCTVM  BelecTBa.  [1poBefjeHMe  CPaBHWUTENIbLHOTO  aHanusa
rpaBUTALMOHHOTO M 3/1EKTPOCTATMYECKOTO MONeiA.

Tema 3.2 3aKOHbI MOCTOAHHOIO TOKa.

YcnoBus, He06Xo4MMble ANA BO3HWKHOBEHWA U NOALEPXaHUA 3NeKTpuyeckoro toka. Cuna
TOKAa WM MMOTHOCTb TOKa. 3akoH OmMma ana yyactka uenu 6e3 34C. 3aBUCUMOCTb 3MEKTPUYECKOTO
COMPOTUBNEHNA OT MaTepuana, AAWHLI W naowaan MonepeyHoro CeyeHUd MPOBOAHMKA.
3aBMCUMOCTb 3NEeKTPUYECKOTO COMpPOTUBNEHNA NPOBOAHMKOB oT TeMnepaTypsbl.
JneKTpoABMXKyLlad cuna MCTOYHMKa TokKa. 3akoH Oma panda nonHoi uenu. CoeAnHeHue
npoBoAHWKOB. CoefMHEHWEe UCTOYHWKOB 3/1EKTPUYECKON 3Hepruu B GaTapeto. 3akoH [pkoyna—
NeHua. PaboTa M MOLLHOCTb 3/IEKTPUYECKOro ToKa. TennoBoe AeicTBMe TOKa.

Buabl yuebHol gesTenbHOCTY

i3mepeHne MOLLLHOCTN 3NeKTpUYecKoro Toka. MsmepeHne 34C 1 BHyTpeHHEro conpoTuBAEHNSA
NCTOYHWNKA TOKA.
BbiNONHEHME pacyeTOB CWbl TOKa W HaNpsXeHW Ha ydyacTKax 3/IeKTpUYeckux Lenen.
OO6bSACHEHME Ha MpUMepe 3MEKTPUYECKOW Lenn ¢ ABYMS UCTOYHUKamu Toka (BAC), B Kakom
clyyae WCTOYHUK 3NEKTPUUYECKOW 3Heprum paboTaeT B peXxume reHepatopa, a B KaKOM — B
pexxume notpebutend. OnpepeneHne TemnepaTypbl HUTWM  HakanusaHus.  M3mepeHue
9NEKTPUYECKOro 3apaja 3NeKTpoHa.

Tema 3.3 DN1EKTPUYECKUI TOK B pa3NMyHbIX cpedax

MpoBOAUMOCTbL METan/I0B, SAB/IEHNE TEPMO3NEKTPOHHOW IMUCCUMN, CBEPXNPOBOANMOCTb.

Cob6CcTBEHHAsA MPOBOAMMOCTbL NONYNPOBOAHUKOB. M0NYyNpOBOLHUKOBbLIE NMPUOOPDI.

Buabl yUe6HOWN fesiTeNbHOCTH
CHATMe BOMbTAMNEPHOIN XapaKTepucTuku pguoga. [lpoBefieHMe CPaBHUTENLHOIO aHanu3a
nonynpoBOAHMKOBbLIX AVOAOB W TPUOLOB.

Wcnonb3oBaHne WHTepHeTa AN MOWcKa MHGoOpMauum O MNepcrnekTuBax pPa3BUTUS
NONYyNpPOBOAHNKOBOW TEXHUKMN.

Tema 3.4 MarHuTHoe rnone

BekTop WHAYKUMM MarHUTHOro nons. [encTteme MArHUTHOrO NOMS Ha MNPAMOIMHENHbIR
NPOBOAHMK C TOKOM. 3akoH Amnepa. BsaumopgelictBue TOKOB. MarHuTHbI NOTOK. Pa6oTa no
nepeMeLLeHno NPOBOAHMKA C TOKOM B MarHUTHOM nosne. [elCTBME MArHUTHOrO MNOMA Ha

aBWXKywuiics  3apsa.  Cuna  JlopeHua. OnpefeneHne  yAenbHOro 3apsga. Y CKopuTenu
3apsXKeHHbIX YacTul,

Buabl yUe6HOWN fesiTeNbHOCTH

N3mepeHre MHAYKUUM MAarHUTHOro nons. B~:uncneHve cwn, LeliCTBYHOWMX Ha NPOBOAHUK C
TOKOM B MarHMTHOM nore.

BbluncneHne cun, AelACTBYIOLLMX Ha 3NEKTPUYECKINIA 3apaf, ABMXKYLLUIACS B MAarHUTHOM Mone.

10



Tema 3.5 JneKTpoMarHUTHas UHAYKUNS

dneKTpoMarHMTHas MHAYKUuS. BuxpeBoe anekTpuyeckoe none. CamMOMHAYKUUSA. DHeprus
MarHMTHOro nons.

Buabl yuebHOW feaTeNIbHOCTU
WccnepoBaHne  ABMEHUIA  3N1eKTPOMArHUTHOW  MHAYKLMUKW,  camMOMHAYKUMK.  OB6bACHEHMe
npuHuMna pfencTeus anekTpogsuratens. OObACHEHWe MNpuMHUMNA [elCTBUA reHepaTopa
3M1EKTPUYECKOT0 TOKa U 3M1eKTPOU3MepUTENbHbIX NpubopoB. O6bACHEHME NPUHLMMA AeACTBUS
Macc-crnekTporpada, yckopuTtened 3apsXeHHbIX YacTul,. O6bACHEHUE PO MarHUTHOMO Mons
3emMan B XKM3HW PacTeHU, XXUBOTHbIX, 4YeNoBeKa.
MprBefeHWe NPUMEPOB NPAKTUYECKOr0 MPUMEHEHUSA N3YUYEHHbIX SBMIEHUI, 3aKOHOB, NPNOOPOB,
YCTPOMCTB.
MpoBefeHWe CPaBHUTENIBHOIO aHann3a CBOMCTB 3/1eKTPOCTaTUYeCKOro, MarHUTHOrO U BUXPEBOTO
3NeKTPUYECKMX NONeN.

Pasgen 4 KOJIEBAHUA N BOJIHDbI

Tema 4.1 MexaHn4deckne KonebaHMsa U BOSHbI

KonebatenoHoe [ABuxeHue. [apMoOHMYeckme KonebaHua. CB06GOAHble MeXaHMYecKune
Kone6aHua. JIMHeWHble MexXaHW4eckune KosebaTeNlbHble CUCTeMbl. [peBpalieHne 3Heprun npu
KonebaTenbHOM ABMXeHMU. CBOOOAHbIE 3aTyXaloL e MexaHn4yeckme KonebaHus. BbIHYXAEHHbIe
MeXaHN4YecKne KonebaHus.

Buabl yuebHo gesiTeNbHOCTY

NccnepoBaHme 3aBMCMMOCTU nepuoga KonebaHMin MaTeMaTMyeckoro MasTHUKa OT ero ANUHBI,
Macchbl U aMNANTYAbl KoNnebaHui.

NccnegoBaHme 3aBUCMOCTU Neproa KonebaHnii rpysa Ha Npy>nMHe OT ero MaccChl U XXeCTKOCTH
MPYXWHbI. BbluncneHne nepuofa KonebaHwWiA MaTemaTMUeckoro MasiTHMKa MO WM3BECTHOMY
3HAUYEHWIO €ero A/IMHbl. BbluncneHne nepuoga KonebaHWA rpysa Ha MPYXWHE MO WM3BECTHbIM
3HAUYeHNAM €ro Macchbl ¥ XXECTKOCTMW MPYXXUHbI.

BblpaboTKa HaBbIKOB BOCMPWHUMATb, aHanM3MpoBaTb, MepepabaTbiBaTb W MNPeAbABNATH
MHoOpMaLuMlo B COOTBETCTBMM C MNOCTaB/eHHbIMW  3afjayamu. [lpuBeAeHMe NPUMEPOB
aBTOKo/NebaTeNbHbIX MEXaHUYeCKMX cucteM. MNpoBefeHMe Knaccugukaymm KonebaHuii.

Tema 4.2 9NeKTPOMArHUTHbIE Kosie6aHNsi U BOJHbI

CB060AHbIE 3NeKTpOMarHnUTHble KonebaHus. [peBpalieHWe 3Heprum B KonebaTe/lbHOM
KOHType.  3aTyxawuune  3NeKTpoOMarHuTHble  KofebaHus. [eHepaTtop  HesaTyxawLwux
3N1eKTPOMarHUTHbIX KonebaHwuii. BbIHYXAeHHble 3nekTpuyeckue konebaHus. FepeMeHHbIN TOK.
["eHepaTop nepeMeHHOro TOKa. EMKOCTHOE W WHAYKTUBHOE COMPOTWUBNEHUSA MNEPEMEHHOTrO
ToKa. 3akoH OMa [ns 3M1eKTPUYEeCKOl Lenu nepeMeHHOro Toka. Pab6oTa M MOWHOCTb
nepeMeHHOro Toka. [eHepaTopbl TOKa. TpaHcopmaTopbl. TOKM BbICOKOW 4acTOTbl.
MonyyeHune, nepefaya n pacnpegeneHne 3NeKTPOIHEPrun.

JNeKTpOMarHUTHOE nojsie Kak 0Co6blil BMA MaTepun. ONeKTPOMAarHWTHbIE BOJIHbI.
Bubpatop lepua. OTKpbITbIA KonebaTenbHbI KOHTYp. W3o06peteHue pagmo A. C. lMonosbim.
[MoHATME 0 pagnocBA3n. MNMpuMeHeHUe 3N1eKTPOMArHUTHbBIX BOJH.

Buabl yuebHol gessTenbHOCTYU

Ha6nogeHne ocuyunnorpaMmm rapmMoHMYecKUX KonebaHWit cunbl TokKa B Uenu. W3mepeHue
3NIEKTPOEMKOCTI KOHJAeHcaTopa. W3mepeHne WHAYKTUBHOCTb KaTywku. WccnegoeaHue
SIBNEHNS 3MEeKTPUYECKOro pe3oHaHca B MocnefoBaTenbHOn uenu. [MpoBeAeHWe aHanoruu
Mexay (husmyecknmm BE/IMYMHAMMU, XapaKTepuayLunumm MeXaHWUYeCcKyto "
3NIEKTPOMArHUTHY KoNebaTesibHble CUCTEMBI.

PacuyeT 3HayeHWli CWAbl TOKA M HaMpsHKEHUS Ha 37eMeHTax Lenu MepemMeHHOro ToKa.
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WccnepoBaHne npuHUMna AeicTeus TpaHchopmaTopa. VccnegoBaHue npuHuuMna AelicTBus
reHepaTopa nepemMeHHOro Toka.

OcylecTBNeHNe paguonepedayn n pagnonpmema. MccnegoBaHme CBOMNCTB 31€KTPOMarHUTHBIX
BO/IH C NOMOLLbIO MOOGMNLHOIO TenedoHa. Pa3BuTne LEHHOCTHOrNO OTHOLLIEHUS K M3yYaeMbIM Ha
ypokax (M3MKM obObekTam M OCBaMBaeMbiM  BuAaM  AeATeslbHOCTU.  O6bBSACHeHMe
NPUHLMNNANBHOTO Pa3nnyna NPpUpPoAbl YNPYrnx n 3aNeKTPOMarHUTHbIX BOMH. V3noXeHune cyTu
3KOIOrMYeckmnx npobaem, CBA3AHHbLIX C 3/IEKTPOMArHUTHBIMU KONe6aHUAMMN 1 BONHAMMU.
O6bSACHEHNE PO 3NEKTPOMArHUTHbLIX BOMIH B COBPEMEHHbIX UCCef0BaHMAX BceneHHON.

Pasgen 5 OINMTUKA

Tema 5.1 Mpupoga cBeTa. BonHoBbIE CBOVCTBA cBeTa

CKopoCTb pacrnpocTpaHeHUs cBeTa. 3aKOHbl OTpaXeHua W npenomneHnsa ceeta. [lonHoe
oTpaxeHue. JIMH3bl. ['na3 kak onTuyeckas cucrtema. OnTuyeckue Npnoopsl.

NHTepdhepeHuma ceeTta. KOrepeHTHOCTb CBETOBbIX fyyeil. WHTepdepeHuMss B TOHKMX
nneHkax. [lonocbl paBHOW TonwmHbl. Konbua HbtoTOHA. Mcnonb3oBaHue uHTepepeHUUn B
Hayke W TexHuKe. [Oudpakuyums cseTa. [Augpakums Ha Wenu B napanfiefiHbIX nyyax.
OvndpakunoHHas pewetka. [TloHATMe o ronorpaguu. [llonspusauns MNOMNepeyHbIX  BOJH.
Mondpusayms ceeta. [BoOWHOe nydenpenomneHve. [londpougabl. [Oucnepcus ceeta. Bugbl
CnekTpoB. CnekTpbl McnyckaHWA. CnekTpbl MOrMOWeHNA. Y NbTpauoneTtoBoe U UHE{paKpacHoe
n3nyyeHus. PeHTreHoBckune nyyun. MIx npupota n CBOMCTBA.

Buabl yuebHol gesTenbHOCTY

MpUMeHeHMe Ha NPAKTUKE 3aKOHOB OTPaXKeHWs M NPENOMIEHUS CBETa MPU PeLLeHnn 3aau.
OnpegeneHne CcnekTpanbHbIX TFPaHUL, YyBCTBUTENbHOCTW 4Ye/NIOBEYECKOr0 rfnasa.  YMeHue
CTPOUTb M306paXeHUs NpeLMeTOB, [aBaeMble NMH3aMW. PacyeT pacCTOSHUS OT NWH3bI [0
n306paxeHns npeameTta. PacueT onTMYecKOW CWAbl NUH3LI. M3MepeHne (hOKYCHOrO paccTosHUA
NMH3bI. VicnbiTaHWe Mogeneit MMKpOCcKona 1 Teneckona.

Ha6nogeHne sBNeHWUS WHTEP(PEPEHLUN 3SNEKTPOMArHUTHbIX BOMH. HabntogeHue ABNeHUS
ANdpaKLMm 3NEKTPOMArHUTHbIX BOJIH.

Ha6nogeHne sBNeHUS MONApU3aLuMn 3N1eKTPOMArHUTHbIX BOMH. V3MepeHWe ANWHbI CBETOBOA
BOMHbI MO pe3y/nbTaTaM HabMOAEHUs ABNEHWUA WHTepdepeHunn. HabnwogeHne sABneHUN
Andpakymm ceeta. HabnogeHne ABneHUs nonsapusauum n gucnepcun ceeta. Mouck pasnmunii n
CXOACTBA MeXAy AMGPPaKUMOHHBIM W AWCMNEPCUOHHBIM cnekTpamu. [puBefeHWe NPUMepoB
MosBMEHNS B MPUPOAE W UCMNOMb30BaHWUS B TEXHUKE SIBNEHWUI WHTephepeHUMMn, Audpakyuu,
nonspusauum 1 amucnepcum ceeta. MepeyncneHme MeTOAO0B MO3HAHWS, KOTOPble MCMO/b30BaHbI
MpU N3y4YeHUN YKa3aHHbIX SBNEHNIA.

Pasgen 6 9/IEMEHTbI KBAHTOBOW ®U3NKU

Tema 6.1 KBaHTOBada onTuka

KBaHTOBas runote3a [lnaHka. POTOHbl. BHeEWHWA  (HOTO3INEKTPUYECKUIA  IDEKT.
BHyTpeHHWIA hoTO3h(eKT. Tunbl POTO3NEMEHTOB.
Tema 6.2 Pusnka atoma M aTOMHOro agpa

PasBuTue B3rna40B Ha CTpPOeHMe BellecTBa. 3aKOHOMEPHOCTM B aTOMHbIX ChekTpax
BoAopoAda. AgepHasa mogens atoma. OnbiThl 3. Pesepdopaa. Mogenb atoma Bogopoga no H. bopy.
KBaHTOBbIE TeHepaTopbl.

EcTecTBeHHasa pagMoakTMBHOCTb. 3aKOH paAvoakTMBHOro pacnaga. Cnocobbl HabnwaeHUs U
perucTpaumnm 3apsXKeHHblX yacTuy,. Oddekt Basmunosa — YepeHkoBa. CTpoeHMe aTOMHOro agpa.
[edeKkT wMmaccbl, 3Heprus CBA3WM W YCTOWYMBOCTb  ATOMHbIX Afdep. HALepHble peakuuu.
VickyccTBeHHas pagvoakTMBHOCTL. [leneHue TaXenblXx agep. LlenHasa agepHad  peakuus.
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YnpaBnsemas LenHas peakuus. AAepHblii peakTop. lMonydyeHue paguMoakTUBH/:X W30TOMOB U KX
npumMeHeHune. Buonoruyeckoe AeiicTBME PafM0aKTUBHbLIX U3NYUYeHWIA. DnemMeHTapHble YacTuLbl.

3 YCNOBUA PEANTN3ALMN YUEEHOW ANCLUNMTNHBI
3.1 MaTepunanbHO-TeXHNYECKOe obecneyeHue

Ans peanusauuy nporpammbl YYeOHON AUCUMMAMHBI NPeAYCMOTPEHbI Cefytolime creunanbHble
MOMELLEHMSA 1 OCHALLEHNE:

Tvn n HanmeHoBaHMe

OcHalleHue CneynanbHOro NoMeLLeHNs
CreuunanbHOro NoMeLeHus

KabuHeT eCTECTBEHHOHaY4HbIX MynbTUMeANiiHbIE  CPeACTBA  XpaHEHWs,  nepejayn W

ANCLUMUNANH npeacTaBneHns MH(opMaLmu. YuebHO-MeToAMYECKaS
AOKYMEHTaUWs, ANAaKTUYECKMe CpeacTsa

naboparopus ®Pu3nKu NabopaTopHoe 060pyfoOBaHME; MOAeNN Mo (PU3nKe; Habopbl

nabopaTopHble, B T.4. MO MeXaHWKe, 3/1IEKTPOMarHeTu3my,
ONTWKE;,  W3MepuTeNbHble  MpUbopbl  ANA  BbINOSHEHNS
nabopaTopHbIX  paboT:  3NEeKTPOMETP, MY/bTUMETPbI,
BO/IbTMETPbI, amnepMeTpbl; KOMMIEKT AeMOHCTPALNOHHOIO
obopyfoBaHMA MO  3NeKTpOCTaTUKe,  YyCTaHOBKa  AnA
onpejeneHnss  AJIMHbI  CBETOBOM  BOJMIHbI  C  MOMOLLbIO
AN(PaKLUMOHHON  pelleTKn, Habop  obopyfgoBaHMsi Mo

3NIEKTPONIN3Y
MomelleHne Aana  camocTosiTenbHOW [MepcoHanbHble KOMMblOTePbl ¢ naketom MS Office, BbIXxogom
paboTbl 06yyaroLLMXCA B VIHTepHET 1 ¢ AOCTYMNOM B 3/IEKTPOHHYIO WH(OPMALNOHHO-

06pa3oBaTe/lbHYH cpefy yHMBepcuTeTa

MomewleHne  ans XpaHeHus  u LWkagbl,  cTennaxum  gna  xpaHeHUs  1abopaTopHOro
NPoMNaKTUYECKOrO  06CNyXnBaHWS  060pyL0BaHUSA, MHCTPYMEHTOB M PaCXOAHbLIX MaTepPUaoB.
y4ebHOro o6opynoBaHus

3.2 Y4yebHO-METOANYECKOE U MHOPMAaLMOHHOE obecneyeHne peanusaLmn NporpamMmebl

OCHOBHbIE NCTOYHUNKMU:

1 KopbITHMKOBa, E. C. ®usmka [gna ClMO] [SneKTpoHHbIA pecypc] :yyebHoe nocobue. U.1 / E. C.
KopbITHMKOBa, J1.A. Ofep, /1. A. HukoHopoBa ; MI'TY. - MarHutoropck : MIF'TY, 2016. - 1 3aneKTpoH.
onT. LNCK (CD-ROM). - Pexxum foctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pd
f&view=true. - MakpoobbeKT.

2. KopbiTHMKOBa, E. C. ®dusuka [SnekTpoHHbIN pecypc] : yuyebHoe nocobue [grs CMOJ. Y.2 / E. C.
KopbITHMKOBa, J1. A. Ogep, J1. A. HukoHoposa ; MI'TY. - MarHutoropck : MI'TY, 2016. - 1 31eKTpoH.
onT. ANCK (CD-ROM). - Pexxum foctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pd
f&view=true. - MakpooObeKT.

3. dusmka. Teopua n NpakTUKa [SNEKTPOHHLIN pecypc]: YuebHoe nocobue / Mog pea. npod. C.O.
Kpamaposa. - 2-e n3g., gon. v nepepab. - Mocksa: ML, PUOP, HULL MH®PA-M, 2016. - 380 c. - Pexxum
pgoctyna: http://znanium.com/bookread2.php?book=522108 -. 3arn. ¢ akpaHa. - ISBN 978-5-369-01522-

[JononHnTeNbHbIE NCTOYHUKMN:

1 ®usmka [IneKTpoHHbIV pecypc]: yuyebHuK / AA. MuHckuia, .HO. MpakoBCKuiA; nog obLl. peq.
FO.N. Awnka, H.C. MypblweBoii. - 4-e n3g., ucnp. - Mockea: POPYM: MH®p A-M, 2017. - 560 c. mn. —
(CpepHee npodeccnoHanbHoe obpasoBaHue). Pexxum goctyna: https://new.znanium.com/read?id=90067
- 3arn. c akpaHa. - ISBN 978-5-91134-902-8

2. [OemnpgyeHko, B. . dusmka [INeKTpoHHbI pecypc]: ydebHuk / B. W. [LdemuguyeHko,
V. B. JemngyeHko. - 6-e u3g., nepepab. n gon. - Mocksa: MH®PA-M, 2018. - 581 c. - Pexum
poctyna: https://new.znanium.com/read?id=300518 - 3arn. c akpaHa.

3. ®usmnka. OCHOBbI 31EKTPOANHAMUKN. DNEKTPOMArHUTHbIE KOMebaHWA U BOMHbI [DNEKTPOHHbIN
pecypc]: yyebHoe nocobue / KysHeuos C.W., - 4-e u3g., ucnp. n gon. - Mockea: By30BCKWiA y4ebHMK,
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HUILT UHDPA-M, 2015. - 231 c. - Pexxum noctyna: https://new.znanium.com/read?1d=215043 -. 3arun. ¢
skpana. - ISBN 978-5-9558-0332-6

4. Kypc nekuwmii o pusuke. nekrpocraruka. [locTtosHHbIN TOK. DnekTpomarueTusm. Konebanwst u
BOJIHBI [DJIeKTpOHHBINA pecypc]: yuebHOoe mocobue / Kysnenos C.M., Cemkuna JLU., Porosun K HU. -
Tomck: wu3p-s0 Tomckoro mnomurex. ynHusepcurera, 2016, - 290 c¢. - Pexum pocryna:
https://new.znanium.com/read?id=218874 - 3arn. ¢ sxpana. - ISBN 978-5-4387-0562-8

lepuoauyeckue n3xaHus

1. Hayxka u xxu3Hb. — [SSN 0028-1263

2. DnextpuuectBo. — ISSN 2411-1333

Iporpammuoe o6ecneuenne u UurepHer-pecypcni:

Haumenosanmue 110 Ne /loroBopa Cpok aelicTBHS JIMIIEH3HU
MS Windows 7 (mommmcka | J1-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium) J-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 OeccpoUuHO
Kaspersky Endpoint Security ans | 1-300-18 oT 21.03.2018 | 28.01.2020
ouzHeca-CraHgapTHBIN H-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CcBOOOTHO PACTIPOCTPAHIEMOE OeccpoUuHO

HNHuTepHeT-pecypcnl

1. ®enepanbublii LeHTp HHPOpMaLHOHHO-00pa3oBaTeNbHBIX pecypcoB — OIIOP [DnexkTpoHHbIH
pecypc]. — Pesxum nocryma: www . fcior.edu.ru, ceoboansiii. — 3aru. ¢ skpana. 3. pyc.

2. EnuHas komnekiusi nudpoBbIX 00pa3oBaTeIbHBIX PECYpcoB [DNeKTpOoHHBIH pecypc]. — Pexum
noctyna: www.school-collection.edu.ru, ceoboansrii. — 3aru. ¢ sxkpana. f3. pyc.

3. MHTYUT — HallMOHAJbHBIN OTKPBITHIM YHUBEPCUTET. [DNEKTPOHHBIN pecypc]. — Pexum goctyna:
www.intuit.ru/studies/courses, cBoOonHbIi. — 3ar. ¢ skpaHa. 3. pyc.

4. Uuactutyt HOHecko mo HWHOOPMAILMOHHBIM TEXHOJOTMAM B OOpa3sOBaHUU. [DJIEKTPOHHBIN
pecypc]. — Pesxum noctyma: https://iite.unesco.org/ru/, ceoboansIii. — 3ari. ¢ skpaHa. 3. pyc.

5. ®enepanbHblil 0Opa3oBaTebHbIN TOpTad «MHPOPMALMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHU
B oOpazoBaHUWY. [2nexTpoHHbIT pecypc]. — Pexum JIOCTyTA!
http://window.edu.ru/resource/832/7832, ceobonnbIii. — 3ary. ¢ 3kpaHa. A3. pyc.

6. Ilopran uudposoro obpasoBaHus. [DNEKTPOHHBI pecypc]. — Peskum moctyma: www.digital-
edu.ru, ceobonHbIit. — 3arn. ¢ skpaHa. 3. pyc.

7. Enunoe okHO moctyna k obpasoBaresbHbIM pecypcaMm Poccmiickoit @enepaunu [DnekTpOHHBIN
pecypc]. — Pesxum nocryma: http://window.edu.ru/, ceobonnsiii. — 3ari. ¢ 3xpana. A3. pyc.

8. CIIO B poccuiickux mkonax: komMaHna ALT Linux pacckas3blBaeT O BHEAPEHHH CBOOOIHOTO
nporpaMMHOro obecriedeHusi B mkojax Poccum [DnekTpoHHBINH pecypc]. — Pexum poctyma:
http://freeschool .altlinux.ru/, cBobomHbIi. — 3ar. ¢ 3kpaHa. 3. pyc.

3.3 YueOHO-MeTOANYECKOe o0ecniedeHHe CAMOCTOSITeIbHOI padoThl 00yUaromuxcs

CamocrositenbHas paboTa sBisieTcs 00s13aTeIbHON A1t Kaxkaoro oOydaromerocsi. CaMocTosiTeNbHas
pa60Ta MOKET OCYWECTBIATHCA HHAUBUAYAJIBbHO HWJIM TpyIlIlaMd B 3aBUCHUMOCTH OT LECJH, 061>eMa,
KOHKPETHON TeMaTHKN CAMOCTOSITENIbHON pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHHUH O0YYarOLIUXCS.

KoHTponb pe3ysnbTaTOB BHEAYIUTOPHONW CAMOCTOSITENBHOH padOThl OCYIIECTBISITHCS B MpeAesiax
BPEMEHH, OTBEICHHOrO0 Ha OOs3aTeNbHble y4eOHble 3aHATHUS W BHEAYAUTOPHYIO CaMOCTOSITEIBHYIO
paboty ofyuaromuxcst mo y4eOHOH IUCIUIUIMHE, MPOXOIUT KaK B MHUCHPMEHHOW, TaK U YCTHOW WJIH
CMEIIIaHHOH (opMe, ¢ MPenCTaBICHUEM U3ENHSI HITH TPOAYKTA TBOPUYECKOU e TEbHOCTH.
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No

B kauecTBe JOopM M MeTOLOB KOHTPONA BHeayAUTOPHON CaMOCTOATE/IbHOM paboTbl MCMOMb3YHTCS:
NnpoBepKa BbINO/IHEHHOW paboTbl NpenojaBaTe/ieM, CEMUHAPCKME 3aHATUS, TECTMPOBaHMe, CaMOOTYEThI,
KOHTPO/IbHbIE PaboTbl, 3aliMTa TBOPUECKMX paboT u ap.

HavmeHoBaHuVe pa3gena/Temsl

Tema 1.1 KuHematuka

Tema 1.2 3aKOHbI MeXaHUKK
HblOoTOHA

Tema 1.3 3aKOHbI COXpaHeHNs B
MeXaHukKe

Tema 1.2 3aKOHbl MeXaHUKK
HblOoTOHA

Tema 1.3 3aKOHbI COXpaHeHusa B
MeXaHuKe .

Tema 3.1 SnieKTpruyeckoe none
Tema 3.2 3aKOHbI NOCTOAHHOIO
TOKa

Tema 3.4 MarHuTHoe none
Tema 3.5 9neKTpoMarHnTHas
NHAYKUNSA

Tema 5.1 lNpupoaa ceeTa.
BonHoBble CBOWCTBA CBETA

Tema2.1 OCHOBbI MONEKYNAPHO-
KMHETUYECKON Teopum

Tema 2.3 CBoiicTBa Napos,
XUAKOCTEN 1 TBepabIX Ten
Tema 4.1 MexaHun4eckue
Konie6aHus 1 BOJHbI

Tema 4.2 DneKTpOMarHuTHble
K0one6aHus 1 BOMHbI

Tema 5.1 Npupoga ceeTa.
BonHOBbIE CBOICTBA CBeTa
Tema 6.1 KBaHTOBas onTunka

Buabl 3agaHuii AN camMOCTOATENbHOW  BHeayAMTOPHON
paboThbl
TeKcT 3agaHuA:

CocTaBuUTb rnoccapuii Mo MexaHuke

Lenb:

PacKpbiTb COAEpPXaHWe OCHOBHbIX TEPMUHOB, Pa3bACHUTb
CNoBa-TEPMUHbI B KOHTEKCTE AaHHON TeMbl, PacKpbiTb WX
3HayeHue, JaTb UX HAYYHOE TO/IKOBaHWe.

PekoMeHzaLMn NO BbIMOMHEHNIO 3afaHUA:

[na BefdeHMst rnoccapusi Ao/MKHA ObiTb 3aBefeHa OTAe/bHas
TeTpagb VAN MOXHO BECTU Cl0Bapb C KOHLA 06Lleli TeTpaau
[J1  KOHCMEKTOB, BO3MOXHO COCTaB/ieHWe 3/1eKTPOHHOIo
rnoccapusi Kak 0gHoro u3 BUoB UHAMBUAYaNbHbIX NMPOEKTOB.
KpuTtepnn ougHKU:

TOYHOCTb  (DOPMYNMPOBOK TEPMWUHOB MPU  MPOBEAEHW
(hM3MYecKoro ANKTaHTa, rNoccapuin caaeTcs B OyMaXXHOM Wn
3NeKTPOHHOM BapuaHTe. CofepxaTe/ibHad 4acTb U 06BLEM
TEPMUHONOTNN [0MKHbI COOTBETCTBOBATb  MPEAbABIEHHbLIM

TpeboBaHMAM.

TekcT 3ajaHuA:

TunoBble pacyeTHO-rpauyeckue paboTbl

Lenb:

3afaHunii:  yrnybneHne  paHee  M3YYeHHOro  MaTepuana,
BbIpab0oTKa YMEHWA N HABbIKOB MO MPUMEHEHMUIO (hopMyIl,
COCTaBNEHUIO anropuTMa TWUMOBbLIX 3afaHWiA, MpPUMeHeHMne
MoMyYeHHbIX 3HaHWA Ha NPaKTUKe

PekoMeHzauMn No BbINOSIHEHUIO 3aaHNSA:

BbIMO/IHEHUS YNPaXHEHUI NO NPEAJIOKEHHOMY anropuTMy

CaMOCTOSATE/bHbIN NoucK anroputMa BbINO/IHEHUS
yNpaXKHeHUN

KpuTepmn ougHKK:

TOYHOCTb  pacyeToB; O00bEM  BbIMOMHEHHbLIX  3afaHWA,
otopmneHne

TeKcT 3agaHunA:

CocTaBuTb CpaBHUTENbHYIO TabnuLy

Lenb:

NOBTOPUTbL W CUCTEMATU3NPOBATb W3YUYEHHbIA MaTepuan,
HayuuTbCA BbILENATb [N1aBHOE W OCHOBHOE, JIAKOHUYHO,
KOMNakKTHO M ©XKaTo W3N0XUTb OTOOpaHHbIA MaTepuan,
HayuMTbCA KnacCcUuUMpoBaTb W3naraeMblii MaTepuvan Mo
YPOBHSAM 3Ha4MMOCTMW.

PekomeHzaLmu Mo BbINO/IHEHUIO 3a4aHUA:

[aHHble cpeAcTBa HArnsgHOCTU  BbIMOMHAKT — (DYHKLUMIO
KOHCNEKTUPOBaHMUA mMaTepuana. Mpn 3anoNHeHUn
CPaBHUTENbHON Tabnuubl HEOOXOAUMO BbILENUTL [NaBHOE B
TeMe. J1akOHWMYHO, KOMMAKTHO, CXaTo M3/10KUTb OTOOPaHHbIA
marepuan. Jlormka nOCTPOeHUs Tabnuy - OTpPaXeHue
CoAepXKaTeNlbHbIX CBA3EN MeXAy efUHMLAMKU  13naraemMol
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uHpOpMaLUY, WX UeTKas KiIacCUPUKauusg MO YPOBHIM
3HAYUMOCTH.

Dramnel padoThl HAA CPABHUTENBHOMN TabIHIIEeH

1. ITonck undpopmannu

2. AHanu3 uHpoOpMauu

3. Ocmbicienne nHpopMauu

4. CuHre3 uHpOpMaLnH.

Kputepuu ouenku:

00OCHOBaHME, JIOTUYHOCTb, YETKOCTh, PALIMOHAIBHOCTD
U3JIOKEHHSI MaTepUana.

Tema 2.1 OCHOBBI MOJIEKYISIPHO-
KWHETHUYECKON TEOPHHN.
W neanvHBIATA3

Tema 2.2 OcHOBBI TEPMOAMHAMUKHI
Tema 3.1 DnexTpuyeckoe mone
Tema 3.2 3aKOHBI TOCTOSTHHOT'O
TOKa

Tema 3.3 DnexTpudecknil TOK B
Pa3TUYHBIX CpeIax

Tema 5.1 ITpupona csera.
BomHOBBIE CBOMICTBA CBETA

TexcT 3a0aHHA:
ITonroroBka Kk CEMHHAPCKOMY 3aHATHUIO

Menn:

YrayOutrb, KOHKPETH3HPOBATH U PpaCIIUpPUTL 3HAHUI,
OBJIaIETh UMU Ha OoOJiee BBICOKOM YPOBHE PENMpPONYKIHU H
TpaHchopmaIuu. 3akpenuThb YMEHHUA u HaBBIKH
CaMOCTOSITENIbHOMN padoThL Pacuipurs o0mmui,

npodecCHOHATBHBIN U KyJIbTYPHBIA KPyTro30p.
PexomMenaauuu 1o BbINOJIHEHHIO 3aJAHHS:

IToaroroBka kK CEMHUHAPCKOMY 3aHSATHIO SBJIAETCS OIHUM U3
HanOoJsiee CJIOXKHBIX BHAOB CAMOCTOSITENIbHOW — paboThl,
OOJIBIION LeNIEHATIPABICHHONW CaMOCTOSITENIbHON paldOoThI HaJ
BBICTYTUICHISIMU W/WJIN TOKJIATaMH.

DTarnsl NOArOTOBKHU:

1) BbIsICHUTE TEMY U BOTIPOCHI CEMHHAPA

2) O3HAaKOMHTBCS C PEKOMEHIOBAHHOH JIUTEPaTy poit

3) BbISICHUTE HHAMBHUY ATbHOE 3aaHNE (€CIIN €CTh)

4) I1nanupoBanue padoThI:

5) UreHue nuTeparypbl: HAYMHAETCS] C OCHOBHBIX
UCTOYHUKOB(Y4eOHUK, JIEKIMsT) U 3aKaHYUBAETCS padOTON Hax
JOTOJHUTEIBHON IUTEPATy PO

6) Beimucku: AenarTcs Mo KaKAOMY NYHKTY IUIaHA.

7) CocraBneHne IUIaHA BBICTYIUICHUS, TOTOBSITCSI LIUTATBHI,
TE3UCHIL.

[Inam momoraer OpraHM30BaTh CBOK pPadOTy Hag TEMOH,
JenaeT OTBETHl OoJyiee IIeNIEHANPaBICHHBIMH, JIOTHYHBIMHY,
MOCJEI0BATEIbHBIMY, JOKA3aTEIbHBIMU.

Kputepuu ouenku:

copMyIHPOBATH MOJIHBIA M MPABIJIBHBIA OTBET HAa BOMPOCHI
CeMHUHapa,

JIOTUYHO U CTPYKTYPUPOBAHO U3JIOKUTH MaTepual. Ilpu stom
CTYZI€HT JOJKEH MOKa3aTh 3HAHUE CIELUANbHON JIUTEPATY PbI
MPOAEMOHCTPUPOBATh YMEHHE O0O3HAYUTh MpPOOJIEMHBIE
BOIIPOCHI B COOTBETCTBYIOIIEH obmacTu

MPOAHAIU3UPOBATh UX U MPEJIOKUTh BAPUAHTBI PELIEHUI,
JaTb  HMCUEPNbIBAIOIINE OTBETbl HA YTOYHAWOIIHE U
JIOTIONIHUTEIbHBIE BOIIPOCHI

Tema 2.2  CsoiicTBa
JKUJKOCTEN U TBEPABIX TEI
Tema 2.3 OCHOBBI TEPMOAMHAMUKHI

napos,

TekcT 3aaaHUA:

IIpuroToBUTE MUHU-TIPOECKT

He.]'lb: paSBI/ITI/Ie JIMYHOCTHU yqamnxcsl Ha OCHOBEC yCBOGHI/Iﬂ
YHUBEPCAJbHBIX CIIOCOOOB e TEIbHOCTH

Pa3BuBaTh y yYammMxcsi CIOCOOHOCTH  CaMOCTOSITEIIBHO
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Tema 3.1 DnexTpudeckoe mone
Tema 3.4 MarautHOe TIOJ1€

Tema 4.2 DOnexrpoMarHuTHbIE
KOJeO0aHusT U BOJTHBI

Tema 5.1 Ilpupona
BomnHOBEIE CBOMCTBA CBETA
Tema 6.2 du3uka aromMa H
aTOMHOTO siApa

CBETA.

CTaBUTH y4YeOHBIE eI, MPOSKTHPOBATH MyTH UX PeaTH3aIluu
(T.e. ONTHMAagbHO OpPraHU3OBBIBATH CBOK AESITEIBHOCTD),
KOHTPOJUPOBAaTb U OLEHUBATb  CBOU  JOCTHXKEHUA
(bopMHUPOBATh YMEHUE YUYUTHCS). MHTETPALUS HMEFOIINXCS
3HAHUH U MPUOOpPETEHNE HOBBIX

PexomMeHnaanum no BbINOJHEHUIO 32JAHUA:

IIpoekTHast AEATENBHOCTD - YaCTh CAMOCTOSITENIbHON pabOThI
yyamuxca. KadeCTBEHHO BBIMOJHEHHBIM TMPOEKT — OTO
MO3TAlHOE TUIAHUPOBAHUE CBOUX NEWCTBUM, OTCIEKUBAHUE
pesynbraToB cBoeill paboTel. IlokasareiseMm yCHENTHOCTH
MIPOEKTA SIBJIACTCS €0 NPOAYKT.

Kputepuu ouenkmu:

AKTyanmpHOCTb,  TNIyOMHA, HAYYHOCTh  TEOPETUYECKOTO
MaTt€pHraia, YETKOCTb BBICTYILJICHUS, YPOBCHDb
CaMOCTOSTENIBHOCTH,  HCIOJIB30BAHUE  MYJIBTUMEIUNHON

MPE3CHTAN, €€ KQUCCTBO, BPEMS BbICTYIIJICHUSA
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHA YYEFHOM JUCIHUATIINHBI
Kontpone u ouLeHKka pe3ysibTaTOB OCBOCHMs IUCLUILUIMHBI OCYLIECTBJISIETCS INPENOAaBaTeNeM B

IpoLecce TeKYLIEro KOHTPOJI U IIPOMEXKYTOUHOM aTTeCTallliu.

4.1 Tekymui KOHTPOJIb

No Kontponupyemsle pasaenst Kontponupyemsble Haumenosanue
- (Tembl) yueOHOM TUCUUIUIUHBI PE3YJIbTaThI OLIEHOYHOI'O CPEJCTBA
1 Bgenenne JIP4, JIP15MP3, IIP2
Tecm
2 JP4, MP 3, MP4,
Pazgen 1 Mexanuka 11P1, 11P2, I1P3, ITP4, | Konmporetcs padoma
TIP9 Tecm
3 JIP4, MP4, IIP1, IIP4 | Jluxmarmier
Tema 1.1 Kunemaruka Ii/
[pciameckas paboma
(Mparamieckoe 3a0aniie)
4 Tema 1.2 3Bakonwsl Mexanuku | JIP4MP3IIP2, Tparxnmecras paboma
HreroToHa IIP4,11P9 (npakmueckoe 3acarmie)
5 Tema 1.3 3akonbl coxpanenus B | JIP4, MP3,MP9, IIP1- | lpaxnmueckas paboma
MEXaHUKe 1IP4 (npaxmueckoe 3acarmie)
Jlabopamopnas padoma
6 Paznmen 2 JIP4, JIP9, MP3, MP4, | Tecm
MPY, I1P2, ITP3, Konmponwsras paboma
OcHoBBI MOJIEKYJISIPHOH pU3NKH ITP4, ITP7, ITPS, ITPY,
U TePMOIHHAMHKH IIP10, ITP11
7 Tema 2.1 OcHoBbl MONeKysipHO- | JIP9,MP3, MP4, IIP2, | Ipaxnmeckas paboma
KHHETHIECKOU TEOPHH. IIP3, IIP4, IIPS8 (nparmueckoe 3a0arie)
U neanbHbliiras Jlabopamopras padoma
Jlurkmcmmer
8 2.2 CpoiictBa mapos, kuakoctei u | JIP9, MP3, IIP3, IIP7, | Jlabopamopras paooma
TBEPABIX TEJ IIPS, IIP9, IIP10
9 Tema 23 Ocuossl | JIP4, MP3, MP9, IIP2, | Ipaxammeckas padome
TEPMOIUHAMUKH IIP3, IIP4. IIP11 (nparmueckoe 3a0arie)
10 JIP13, MP3, MP4, Konmponsras paboma
Paznen 3 MP5, ITP4, ITP5, | Tecm
DIeKTPOAUHAMHKA 11P6, I11P7, ITPS,
IIP11
11 JIP13, MP4, MP5, Lparxmmecras paboma
Tema 3.1 DnexTpudeckoe momue 1IP4, 1IP6, 1IP7 (npamumecioe sacarie)
12 JIP13, MP3, MP4, Lparxmmecras paboma
Tema 3.2 3aKOHBI ITOCTOSHHOTO 1IP4, IIP5, IIP8 (nparmmeckoe 3acare)
TOKa Jlabopamoprasa paboma
Jlurkmammer
Tema 3.3 Dnexkrpudeckuil TOK B JIP13, MP3, MP4, Jlabopamopras pavoma
13 PA3IUYHBIX Cpeaax 1IP4, IIP5, IIP11
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14 DAKINY
Tema 3.4 MarautHoe moje JPI3, 11P4, IIP1T 7 ecias pacoma
(Mparamimeckoe 3a0anie)
15 Tema 3.5 DOmexTpoMarHuTHas JIP13, MP1, IIP4, Lparxmmecras paboma
WHIY KU IIP11, IIP6 (nparmureckoe 3a0aie)
16 JIP4, JIP13, MP3, Tecm
Paznen 4 MP4, I1P1, TTP2, Konmponsras paboma
Koaebanus u Bo1HbI I1P4, ITP10
17 Tema 41 MexAHITIECKIe JIP13, MP3, IIP1, Lparxnmecras paboma
5 IIP2, IIP4 (Mparamimeckoe 3a0aniie)
KoneOaHusT U BOJTHBI JlaGopamopnas paboma
18 Tema 4.2 DOnexrpoMarHuTHBIE JP13, MP3, MP4 7 ecias pacoma
5 IIP1, ITP2, IIP4, ITP10 | (npaxmueckoe sa0arie)
KOJeO0aHUsT U BOJTHBI Jlabopamapnas pacoma
OnTuka , OHMPOTBHASL PAOOMCL
20 Tema 5.1 Tipupona cBera. JIP4, MP3, IIP1, Lparxnmecras paboma
B . IIP2, IIP4, IIP8 (Mparamimeckoe 3a0anie)
OJIHOBBIE CBOMCTBA CBETA Jlabopamapnas pacoma
21 Paszen 6 JIP4, MP9, IIP2, I1P4, ]zecm
DJleMeHThI KBAHTOBO (PM3UKH 11Pe, 11P11 ormpoTeriaapavoma
22 JIP4, MPY, IIP2, IIP4, | Ipaxnmmeckasi paboma
Tema 6.1 KBarToBas ontnuka 1IPe, IIP11 (Mparkmurieckoe sacane)
23 Tema 6.2 Dusika  aroma i JIP4, MP9, IIP6, Lparxmmecras paboma
ATOMHOTO siIpa 1ri ( ecroe )
24 Paszen 7 JIP4, MP9, IIP1, IIPS, | Tecm
Ipoawonusa BeeenHoi I1P7, ITP11
25 Tema 7.1 Crpoenme wu pazsutu{ JIP4, MPY, I[IP1, IIPS,
Bcenennoit IIP7, IIP11

4.2 IIpomMeRyTOYHASI ATTECTALUSA

IIpomexxyTouHast arTecTalusi OOYYAIOLIUXCS OCYIIECTBIISIETCS 10 3aBEPIICHUN H3YUYESHHS

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

®opma NpOMEKYTOUHON aTTECTALMU MO AUCUUIUIMHE « PU3nKay

CEMECTPE U KOMILICKCHBIN 3K3aM€EH BO 2 CEMeCTpe.

muddeperunpoBanHbIi 3a4eT B 1

Ne Bonpocut ouppepenyuposannozo 3auema/ oudakmuueckue Tema
COUHUUBL
1 | Buabpl BUKEHUS Tea.
2 | Yckopenue. llepemernenue.
3 | Buabl MEXaHUYECKHUX CHUJL Paznen 1 Mexanuka
4 | 3akonsl HptoTOHA.
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5 |[Umnynbe Tena. Mnynsc cuiibl. 3aKOH COXpPaHEHMsl UMITYJIbCa.
6 |Mexannueckass pabora. MOLIHOCTb. DHEPIrUsS W €€ BUIBL 3aKOH
COXPAHEHHsI YHEPTHH.
7 |OcuoBubie nonoxerns MKT. Auddysus. bBpoyHoBckoe nBuxkeHne.
Paznen 2
OCHOBBI MOJIEKY JIAPHOM
8 |OcnosHoe ypaBHenne MKT. [laBnenue rasa. (pH3HKH M TEPMOAMHAMUKH
9 |YpaBHeHue cocTOsIHUA HAealbHOrO rasa. Mzonpoueccs! B razax.
10 |I[Iepoe HayanoO TEPMOAMHAMUKH, €rO MPUMEHEHHE K U30MPOLIECCaM.
11 |TBepable Tena, UX CBOWCTBA.
Ne Konmponwvnsie sonpocst yk3amena/oudaxmuyeckue eOUHUbl Tema
1 |OcuoBHbIe ionokenuss MKT, ux onbiTHOe oOocHoBanue. uddysus. Paznen 2
bpoynosckoe asuxenue. OcHoBHoe ypasHeHne MKT. OCHOBBI MOJIEKY JIAPHOM
(bU3MKH U TEPMOAUHAMUKHI
2 |DnexTpudeckas eMKoCcTb. KOHIEHCATOPBI U UX BUABL. Pasnen 3
DJEeKTpOANHAMUKA

3 |Ompenenutrb  CKOPOCTb  OTHAUYM  BHUHTOBKH, €CIH  CKOPOCTb

BbUTeTaroIel myimm 760 m/c, a macca BuHTOBKM B 500 pa3 Oosblie
MAacchbl My JIn Pasnen 1 Mexanuka

Kpurepuu ouenxu oudpepenyuposannozo 3auema u Kk3amena

—  «OrnmuHO» - TEOpeTHHecKOoe COAEpKaHHe Kypca OCBOEHO IOJNHOCTBIO, 0e3 mpoberos,
yMeHHs1 ¢OPMHUPOBAHBI, BCE MPEIYCMOTPEHHbIE MPOrPaMMON yueOHbIE 3a1aHUs BBITTOJHEHBI, KA4eCTBO
UX BBITIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopowmoy - TeopeTHHecKoe COIep:KaHHe Kypca OCBOEHO IMOJHOCTBHIO, 0e3 mpoberos,
HEKOTOpble YMEHHUsl CPOPMHPOBAHBI HENOCTATOUHO, BCE MPEAyCMOTPEHHBIE MPOrpaMMoOi yueOHbIE
3aJlaHMsI BBITTOJHEHBI, HEKOTOPBIE BUJIbI 3aJaHUH BBIIIOJIHEHBI C OIIUOKAMH.

—  «YIOBJETBOPHUTENBLHO» - TEOPETUYECKOE COAep:KaHHEe Kypca OCBOSHO YaCTHYHO, HO
npobenbl HE HOCAT CYILIECTBEHHOrO XapakTepa, HEOOXOAMMBIE YMEHHs pabOTBl C OCBOEHHBIM
MaTepHaJioM B OCHOBHOM C(OPMHPOBaHBI, OOJBLUIMHCTBO MPENyCMOTPEHHBIX MPOTrPaMMOi OOyUeHHs
y4eOHBIX 3aJJaHUH BBIMOJIHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 3aJaHUH COIEPKAT OIIHOKH.

—  «HeynosnerBopuTenpHO» - TEOPETUUECKOE COAEPKAHHUE Kypca HE OCBOEHO, HEOOXOANMBIE
yMeHHs He c(pOpMUPOBAHBI, BHINOJHEHHBIC YUeOHbIEC 3aJaHUs COEPKAT IPyObIe OUTHOKH.
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MpunoxeHune 1

AKTUMBHBIE N UHTEPAKTVBHBIE METO/bl OBYYEHNA

1 AKTUBHble U WHTEPaKTUBHbIE MeTO/bI
NPaKTUYeCKNX 3aHATUIA:

Paspgen/Tema lMpnmeHaeMble aKTUBHbIE

N UHTEPAKTUBHbIE MeTOo/bI

MCMONb3YHTC MPW  MPOBEAEHUN TEOPETUYECKUX W

KpaTkasa xapakTepuctuka

Pa3gen 1 MexaHuKa C 3/leMeHTamMn TeoOpUN OTHOCUTENbHOCTU

Tema 1.3 3aKOHbI
COXpaHeHus B
MexaHuKe

["pynnoBble UCKycCUn
«3aKOHbl COXpaHeHns B
MeXaHUuKe»

CTyfeHTbl paboTaldT B B MUKpOrpynmnax:
pellalT MNpakTUYecKMe 3afayu, OTBeYarT
Ha Mpo6/ieMHble BOMPOCHI U MPUXOAAT K
o0lemMy BblBOZYy O 3HAYeHWW 3aKOHOB
COXpaHeHwusi B Npupoge.

Pasgen 2 MonekynspHas gusnka. TepMmognHamMmKa

Tema 2.1 OcHoBbl [lenosas urpa
MONEKYNAPHO- «AbCcontoTHas
KUHEeTUYECKOWA TemnepaTtypa.
Teopun. MpeanbHblil  ABCOMKOTHBLIA HYNb»
ras

Pasgen 3 OCHOBbI 9N1eKTPOAMHAMUKN

Tema 3.3 AHanus KOHKPETHO

INEKTPUYECKNA TOK  cUTyaumm

B MONyNpoBOoAHNKaX  «[1pOBOAMMOCTb Pa3HbIX
cpen»

Pasgen 4 Koneb6aHusi 1 BOMHbI

Tema 4.2
ONeKTpPOMarHuTHble
KonebaHusa 1 BOMHbI

["pynnoBble fMUCKycCcUn
«[apameTpsbl K
ypaBHeHune
3ANEKTPOMarHUTHbIX
KonebaHuii»

Pasgen 5 OnTtunka

Tema 51 [Mpupoga AHanms KOHKPETHO
cBeTa. BonHoBble cuTyaumm  «BonHoBble
CBOIiCTBa CBeTa CBOICTBA CBETa»
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MpenogaBaTenb B Hayane W MO xomy
M3N0XEHMS y4ebHOro Matepuana cosgaet
npobnemMHble  CUTyaluMnm U  BOBNEKaeT
CTYAEHTOB, 00bEAMHEHHbIX MO KOMaHAam
B UX aHam3. OB6CYXAatoT CyLEeCTBOBaHMe
npeaenbHO HU3KUX U BBICOKKX TeMMepaTyp

CofepxxaHne nojaetcd  yepes
BOMPOCOB O MPOBOAUMOCTM  cped, O
HOCUTENAX TOKa, MNPUMEHeHUN TOKa B
cpegax, Ha KOTOpble CTYLEHTbl [OJSIXKHbI
OTBeYaTb HEerocpefCTBEHHO B XOAe NeKUMN.
OpraHusaunsa guckyccun

ceputo

PaboTasn B KOMaHze, CTYLEHTbI
MPUMEHSAIOT  3HAHMS  MaTemaTuku  npu
NMoCTPOeHUN rpagmMKoB
TPUTOHOMETPUYECKMX (hyHKLMiA K
OMnCaHnto 3N1EKTPOMAr HUTHbIX
KonebaHWii.

JemMoHCcTpauma 3aKOHOB MpesioM/ieHna U
OTpaXeHWs CBeTa, BONHOBbIX CBOWCTB
cBeta C MOMOLbK  AUPPaKLMOHHOM
peleTkn u cnekTporpaga. OpraHusauus
ANcKyccum- cUTyaums-ynpaxHeHve, B
KOTOpPO oby4aemble YMNPaXHATCA B
PELUEHNN HeTPYAHbIX 3afa4y, WCMonb3ys
MeToZ aHanorum (yyebHole cuTyauum).



MEPEYEHb MPAKTUUYECKUX/NABOPATOPHMNEX 3AHATUN

CopepxxaHue
06y4yeHuns

Pasgen 1 MexaHunka

1.1 KnHemaTtuka

1.2 3aKOHbI
MeXaHUKN HbloTOHA

1.3 3aKOHbI
COXpaHeHus B
MeXaHnkKe

TeMbl NpaKTU4eCcKNx/nabopaTopHbIX 3aHATUN

MpakTnyeckas paboTta Ne 1 PewweHue 3agay no
KWHEeMaTuKe.

MpakTnyeckas paboTta Ne 2 PewweHue 3atay Ha
napameTpbl BpaLLaTeNbHOIO ABUXEHUSA

Na6opaTtopHasa pabota 1 «OnpefgeneHne NIOTHOCTM
BELLecTBa»

MpakTnyeckasi pa6ota Ne 3 PelleHne 3aay Ha 3aKOHbI
HbloTOHa.

MpakTnyeckas pabota Ne 4 PelleHne 3afay Ha 3aKOH
COXpaHeHua nMnynbca

MpakTnyeckasi paboTta No5 PelueHune 3a4a4 Ha 3aKOHbI
COXPaHEHUA 3Heprum.

JlabopaTopHas paboTa 2 «/3y4yeHune 3aKoHa coXpaHeHUs
MeXaHWYeCKO aHeprum»

Pasgen 2 MOJIEKYAAPHAA ®U3NKA. TEPMOAVNHAMUKA

2.1.OCHOBHI
MOJIEKYNSIPHO-
KWHETUYECKON
Teopun. VigeanbHbli
ras

2.2 CBoiicTBa
napoB, XUAKOCTeW
M TBEPAbIX Ten

2.3 OcHOBbI
TepMOANHAMUKN

MpakTnyeckas paboTta Ne 6 PelleHue 3aay rno Teme
«OcHoBbl MKT».

MpakTnyeckan pabotaNe7 «PelueHune 3aga4 Ha
ypaBHeHMe COCTOAHUA NaeanbHOro rasa»
JlabopaTopHas paboTta Ne3 NpoBepKa razoBblX 3aKOHOB.

JlabopaTopHas pa6ota Ne4 PocT KpucTasnos.
JlabopaTtopHas pabota Ne5 Vi3mepeHue BAaXHOCTU
BO3fyXa

NabopaTopHasa paboTa 6 «OnpeaeneHune yaenbHoi
TEnJI0eMKOCTW BeLLLeCTBa»

MpakTnyeckan pabota No 8 PewleHwe 3afay no Teme
«OCHOBbI TEPMOAMHAMUKN»

Pasgen 3 OCHOBbI 3NTIEKTPOANHAMWKN

3.1 DnekTpunyeckoe
none

3.2 3aKOoHbI
NOCTOAHHOrO TOKa

MpakTnyeckasn pabota Ne 9 PelleHue 3agay no Teme
«DNIEKTPOCTATMKAY.

JlabopaTopHasa pa6oTta Ne 7 «OnpegeneHne yaenbHoro
CONPOTUBIEHNSA MPOBOAHMKAY.

JlabopaTtopHasa paboTta Ne 8 «M3yuyeHue 3akoHa Oma ans
yyacTka uenm.

JlabopaTopHas pa6ota Ne 9 ~(IpoBepka 3aKOHOB
napannensHoOro CoeAvHEHNs NMPOBOAHNKOBY.
JlabopaTopHas pa6ota Ne 10 «OnpegeneHve 34C v
BHYTPEHHEro CONPOTMB/IEHUS UCTOYHMKA 3N1EKTPUYECKON
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MpunoxeHwne 2

KonnyecTtBo
yacoB

14
2
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3.3 dneKTpuyecKunii
TOK B
nonynpoBOAHMKaX

35
AneKTpoMarHUTHas
NHOYKUNA

Pasgen 4 KonebaHus

4,1 MexaHun4yeckune
KonebaHus u
BOJIHbI

4.2
DNeKTPOMarH1THbIE
K0ne6aHusa 1 BOJMHbI

Pasgen 5 Ontuka

5.1 MNMpupoga
cBeTa. BosiHOBbIE
BOlCTBa CBeTa

3Heprum»
JlabopaTopHas pa6ota Ne 11 VccnegosaHue
3aBMCUMOCTM MOLLHOCTH, NOTPebasemMor nammnoi
HaKaIMBaHUA OT HaNPSXXeHUA Ha ee 3aXnmax
MpakTnyeckas patota NelO «PelleHune 3aa4 Ha 3aKOHbI
Owma. ConpoTuBneHue»

MpakTnyeckas pabota Nell «PelleHune 3afa4 Ha 3aKOHbI
COeiNHEHNA NPOBOAHMNKOB»

MpakTnyeckas pabota Ne 12 PelueHune 3afay Ha
(hopMy bl paboTbl Y MOLLHOCTY TOKa

JlabopaTopHas pabota Nel2 «OnpeaeneHue
31IEKTPOXMMMNYECKOT 0 3KBUBAIEHTA MeAM».
NabopaTtopHasa pa6oTa Nel3 ~(/3yyeHne CBOICTB
NoNYNPOBOLHNKOB.

MpakTnyeckaa paboTta Nel3 PelleHue 3agay no Teme
«MarHuTHoe none. SNeKTPOMAarHUTHasA UHAYKLUUA».

1 BOJIHbI

Na6opaTtopHaa pa6oTta Neld MV3yuyeHue 3aBUCMMOCTU
nepuoja KonebaHWlii  HUTSHOTO (MM MPYXKMHHOrO)
MasaTHUKa OT A/IMHbI HUTK (MX Macchl rpys3a).
MpakTnyeckaa pabota Neld PeweHne 33fady Ha
napameTpbl K0nebaTenbHOro ABMXXeHUs

MpakTnyeckas paboTa 15 ~(PelweHve 3a4a4 Ha BULbI
COMPOTUB/IEHUI»

MpakTnyeckasn paborta Ne 16 PelueHue 3atay no Teme
«[lMepemeHHbI TOK. TpaHchopmaTop»

MpakTnyeckas pa6ota Nel7 «3neKTpomMarHUTHbIe
KoniebaHWs 1 BOJHbI».

NabopaTtopHasa paboTta Ne 15 ~(3yyeHre yCTpoiicTBa
TpaHc(opMaTopa, reHepaTopa.

NabopaTopHaa pabota Nel6 «OnpefeneHve
noKasaTens NpenoMIEHNA CTeK/ax».
NabopaTtopHaa pabota Nel7 ~(N3yyeHre nHTepdepeHLn

N andpakLmmn.

JlabopaTopHasi pa6oTta Nel8 3mepeHune A/ivHbI
CBETOBOW BOJIHbI C MOMOLLbLI AUPPAKLMOHHONM PELLETKMN.
NabopaTtopHaa pabota Ne 19 ~(HabntofeHve CNeKTPoOB
N3MTyYeHNUS 1 NOTNIOLLEHUS».

MpakTnyeckas paboTta Ne 18 PelleHune 3aga4y no teme
«BO/IHOBas ONTUKa»

Pa3gen 6 31eMeHTbl KBAHTOBOW (PU3NKK

6.1 KBaHTOBas

MpakTnyeckasn pabota Ne 19 PelueHue 3agay no teme
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onTuKa
6.2 ®Pusnka atoma
1 aTOMHOrO0 fapa

NTOIo

«3aKOHbl POTOa(eKTa»
MpakTnyeckasn paborta Ne20 PelueHue 3afay no Teme
«Paan0aKTVBHOCTb. 3anncb AAEPHbIX peakLuiix»
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OBPA3OBATEJILHBII MAPIIPYT

IIpunoxenue 3

Konrponupyemsble
KontponvHas| pasnensl (T%Mbl) Kontponupyemsie Ouenoumbie cpeacTsa
TOYKA y4eOHO pe3yIbTaThI
JUCHUTITUHBI
Nel JIP4, MP 3, MP4, | KourpoabHas |l. 3amauu c mOCTpOCHUEM
I1P1, IHIP2, IIP3, pabora yepTeKa
Pazgen 1
MexaHnka I1P4, I1P9 2. PacuerHble fanam/l
3. PU3UYECKHUN JUKTAHT
No2 Paszgea 2 JIP4, JIP9, MP3, | KourpoabHas |l. TectoBbie 3ananus
MP4, MP9, IIP2, pa6ora 2. PacuerHble 3a1a4u
Ochosbl | yp3 11py, 11P7,
MOJIEKYJISIPHOH 1ps, 1Py, IIPI0,
¢pusuxkn M| ooy
TePMOAHHAMUKH
Ne3 JIP4, JIP13, MP3, | KourpoabHas |l. TectoBbie 3ananus
Pazgen 3
MP4, MP5, IIPI, pa6ora 2. PacdeTrHble 3amaun
DIeKTPOAUHAMHKA o
Pasnen 4 IIP2, [IIP4, IIPS, 3. Duznueckuil IUKTAHT
Konedanus u | 1P6, 11P7, 1IPS,
BOJIHEI IIP10, IIP11
Neq Paznen 5 JIP4, MP3, IIPl, | KourpoabHas |l. 3ama4yu c mOCTpOCHUEM
IIP2, ITP4, ITP8 pa6ora yepTexKa
Onrtuka 2. PacuerHble 3amaun
Nos Pa3zgea 6 JIP4, MP9, IIP2, | KourpoabHas |l. Tect
J1eMeHThI ITP4, ITP6, I1IP11 pabora
KBAHTOBOM
($usuxku
Ne6 Jonyck Hoprdoano | 1. [IpakTrueckue padboTsl
SK3aMeHny/ 2. JIaboparopHbie paboThI
3a4eTy 3. Tectnr
4. KonrpomnbHble paboThl
5. I'moccapwuii o
MEXaHUKE
6. MUHH-TPOEKTHI
Mpomexyro| duddepeHunpopan Hrorosas 1. TecroBble 3ananus
qHAA HBIU 3a4eT KOHTPOJIbHAsI | 2. TUNOBbIE 3aAaHUA
arrecrauus pabora
IIpomexyTo| Dx3aMeH Ix3amenauuo | 1 Teoperuueckue
YHasA HHbIE BOIPOCHI TIO COACPKAHUIO
aTTecTanus onJieTnl Kypca
2. Tunosble 3aAaHUA
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Ne Pasgen pa6oueit
n/n nporpamMmsil

1 3.2
Y4ebHo-
MeTOoaM4ecKoe "
MHMOPMaLMOHHOe
obecrneyveHune
peanusayumn
nporpaMmbl
2 YCNoBUA
PEAT3ALNN
YUYEEHOW
ANCUNINHDbI

NCT PETMCTPALIUM M3SMEHEHW 1 AOMO/THEHWIA

KpaTkoe cogep>xaHue N3MEHeHNA/00N0HEHNSA

Pa6oyas  nporpaMMa  y4deb6HOW  AuCUMMAMHBI  «PU3MKa»
aKTyanu3nposaHa. B pabouyto nporpamMmy BHeCeHbl cregyloLiue
N3MEHEeHUSA:

B cBA3M c O06HOBMEHMEM  MNaT(OPMbl  3NEKTPOHHOWN
6161M0TEUHOW crucTeMbl “3HaHMYyM” B TeKCT pasgena 3.2 Pa6oueit
nporpammbl  BK/OYEHbl 06GHOBMIEHHbIE pPeXMMbl AocTyna Ha
NH(OPMaLNOHHbIE UCTOUHUKWN.

B cBA3n ¢ 06HOB/IEHNEM MaTepuasibHO-TEXHUYECKOro obecneveHuns
n. MaTepunanbHoO-TeXHNYeCKoe o0b6ecneyeHne uuTatb B HOBOM
pegakuun:

KabuHeT EcTeCTBEHHOHAYYHbIX JHCUHH/IHH

Y4yebHaa ayanTopus 415 NPOBeAeHUS YUYeBHbIX, MPaKTUYECKNX U
NabopaTopHbIX 3aHATWIA, ANS TFPYNMNoBbIX W WHAWBUAYANbHbIX
KOHCYNbTaUWii, NS TeKyLWero KOHTPOAsA W MNPOMEXYTOYHOI
arTecTaymu.

Paboyee MecTo npenogaBaTens: MepPCOHa/IbHAXA  KOMMbHOTEP,
pabouve mecTa obyyaroLmxcs, focKa yyebHas, yuebHas mebesnb
JNa6opaTtopusa ®usnkn

Y4yebHasa ayguTtopus N8 NpoBefeHUs yYebHbIX, MPaKTUYECKUX n
NnabopaTopHbIX 3aHATWIA, ANA TFPYNMNOBbIX W WHAUBUAYANbHbIX
KOHCYNbTaUMWii, NS TeKyLWero KOHTPOAs W MNPOMEXYTOYHO
arTecTaymu.

Pabouee MecTO MpenojaBaTens: MNepPCOHasIbHNXIA  KOMMbOTEP,
NpoeKkTop, paboumne mecTa obyyaroLmxcs, focka ydyebHas, ydyebHasa
Meb6esb;

K3®, gemoHcTpauuoHHoe obopyfoBaHue Nno Teme ‘'TlepemeHH” X
TOK", [eMOHCTpaLMoHHOoe obopypoBaHue no Teme
""AnekTpocTaTmka', Mogenun KPUCTa/In4ecKoi peLueTKn,
[LeMOHCTpaLunoHHoe obopyaoBaHue No TeMe ''OneKTpoMarHeTusm',
MogZesb "'IneKTpodopHan mMalumHa'™;

AMNepMeTpbl 1a60paTopHbIE;

BapomeTp;

BonbTMmeTpsbl;

MynbTUMETPbI;

ONeKTPOMETP;

TpY6KU CTEKNSAHHBIE;

LLTaTmBbl nabopatopHble wwii-01;

Tabnuua MeHgeneesa;

CMrpomeTp ncuxomeTpuyeckuii BUT-1;

Habopbl pe3ncTopos 4N NPaKTUKyMa,;

Hab6opbl nabopaTopHble «MexaHnKa»;

Habopbl nabopaTopHble MO 3N1eKTPONN3Y;

Habopb! nabopatopHbie «ONTUKa»;

Mogenu no gu3nke;

Hab6op no anekTponnsy (AeMOHCTPALMOHHNXIA);

Mpubop Ana geMoHcTpaumMy 3aBUCMMOCTM CONPOTUB/IEHUSA MeTaslna
0T TemrepaTtypsbl;

Mprbop ans nsyyeHnsa npasuna JleHua;

Mpubop AN U3MepeHUs ANMHbI CBETOBOW BOMHbI C Habopom
ONPaKLUNOHHBIX PELLETOK;
Mpun3ma nosBepovHas MarHUTHas
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[Jara,
Ne npoTtokona
3aceganma MUK

11.09.2019 r.
MpoTokon Ne 1

16.09.2020 .
MpoTokon Ne 1

Mognuco
npeacegarens
nukK



3

YCNOBUSA
PEANN3ALNN
YUEBHOW
ANCUNNANHBI

YCNOBUSA
PEANUN3ALINN
YUEBHOW
ANCLUNNANHBI

B cBA3u ¢ 06HOB/IEHNEM MaTepuasibHO-TEXHNYECKOro obecneveHus 16.09.2020 r.
n. MaTepmnanbHo-TexHUYecKoe obecnedyeHne uutatb B HoBoi  [MpoTokon Ne 1
pefakumm:

KabuHeT EcTeCTBEHHOHAYYHbIX JHCUHH/IHH

MS Windows (nognucka Imagine Premium) porosop [-1227 ot

08.10.2018, cpok geiicTBna:11.10.2021

MS Office Ne135 o1 17.09.2007, cpoK felcTBUSA: 6eCCPOYHO

7 Zip cBobogHo pacnpocTtpaHsemoe (https://www.7-zip.org/), cpok

[ecTBUSA: BECCPOYHO

Na6opatopusa dunsmkm

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

MS Office Ne135 o1 17.09.2007, cpoK feicTBusA: 6eccpoyHO

7 Zip cBobogHo pacnpocTtpaHsemoe (https://www.7-zip.org/), cpok

JelicTBusi: 6eccpoyHO

B cBA3M C 3aK/1I0YEHMEM KOHTPAKTOB CO CTOPOHHUMU 16.09.2020 r.
3NeKTPOHHN MU B6UbNMOTeYHbIMKU cucTeMamn 36C SHAHUYM MpoTokon Ne 1
(KoHTpakT Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHNYM">,

01.09.2020 r. no 31.08.2021 r.) 0. HhopmaymoHHoe obecrneyeHne

06y4YeHNa unTaTb B HOBOM pefakumun:

OCHOBHbIE HCTOUHHKH:

1. KopbITHMKOBa, E. C. dusmka [gns CIMO] [3nekTpoHHXi4 pecypc]
:yuyebHoe nocobue. Y.1/ E. C. KopbITHUKOBa, J1.A. Ofep, /1. A.
HwnkoHopoBa ; MI'TY. - MarHutoropck : MI'TY, 2016. - 1
3NeKTPOH. onT. gnck (CD-ROM). - Pexum goctyna:

https ://magtu.informsystema. ru/uploader/fileUpload?name=S 120.p
df&show=dcatalogues/5/8843/S120.pdf&view=true. -
MaKpoo6beKT.

2. KopbITHUKOBa, E. C. dunsnka [SNeKTPOoHHbIN pecypc] :y4vebHoe
nocobue [gna CMO]J. 4.2/ E. C. KopbITHUKOBa, J1. A. Ogep, /1. A.
HwnkoHopoBa ; MI'TY. - MarHutoropck : MI'TY, 2016. - 1
3NeKTPOH. onT. gnck (CD-ROM). - Pexum goctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.p
df&show=dcatalogues/5/8824/S118.pdf&view=true. -
MakpoobbeKT.

3. ®usnka. Teopns U NpaKTMKa [ANeKTPOHH XA pecypc]: YuebHoe
nocobwue / Mog pea. npog. C.O. Kpamaposa. - 2-e u3g., gon. u
nepepab. - Mocksa: VL, POP, H/LL MH®PA-M, 2016. - 380 c. -
Pexxum poctyna:
http://znanium.com/bookread2.php?book=522108 -. 3arn. c
aKpaHa. - ISBN 978-5-369-01522-

L[ononnHTeNbHble HCTOYHHKH:

1. ®usuka [AneKTpoHH I pecypc]: yuebHuk / A.A. TTMHCKWA,
I".HO. MpakoBcKkuiA; nog obw,. pea. FO.W. Anka, H.C. MypbiweBoii. -
4-e u3g., ucnp. - Mockea: POPYM: MHDPPA-M, 2017. - 560 c.
mn. — (CpepgHee npoeccroHanbHoe 06pa3oBaHme). Pexxum
poctyna: https://new.znanium.com/read?id=90067 - 3arn. ¢
akpaHa. - ISBN 978-5-91134-902-8

2. JemunpaueHko, B. V. dusnka [SneKTpoHH i pecypc]: yuebHuK /
B. V. OemungyeHko, L. B. lemnayeHkKo. - 6-e n3g., nepepad. u gon.
- Mocksa: UH®PA-M, 2018. - 581 c. - Pexxum goctyna:
https://new.znanium.com/read?id=300518 - 3arn. ¢ skpaHa.

3. ®usmka. OCHOBbI 3N1eKTPOANHAMUKN. DNEKTPOMarHUTHbIE
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KoniebaHns 1 BOHbI [ONEeKTPOHHBIN pecypc]: yuebHoe nocobue /
KysHeuos C.U., - 4-e n3g., ncnp. v gon. - Mocksa: By3oBCKuii
yuyebHuK, HALU MH®PA-M, 2015. - 231 c. - Pexxum goctyna:
https://new.znanium.com/read?id=215043 -. 3arn. ¢ skpaHa. - ISBN
978-5-9558-0332-6

4. Kypc nekuuin no ¢usmke. dnekrpoctaTtuka. MocTOSAHHbIN TOK.
AnekTpomarHeTnsm. KonebaHus 1 BonHbl [ANeKTPOHH/ XA pecypc]:
yuebHoe nocobue / KysHeuoB C.U., CemkuHa J1./., PorosnH K.W. -
Tomck: n3g-s0 ToMcKOro nonurtex. yHmsepcuteta, 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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