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1 OBIIASI XAPAKTEPUCTHKA PABOYEW TPOTPAMMBI  YYEBHOW
JUCHUIINHBI

1.1 Ob61acTe npUMeHeHus IPOrPaMMbl

Pabouass mporpamma yueOHOM aucuuIuiMHbl @H3MKa SBISETCS YacTbhio 00pa30BaTEIbHON
nporpammbl  CIIO — mporpamMmbl MOATOTOBKM CHEIHMATMCTOB CPEJHETO 3BEHA IO CIEHUAIBHOCTH
cpemHero Mpo(ecCHOHATBHOTO 00pa30BaHUS TEXHOJIOTHYECKOTO Mpodmist mpodecCHOHATHHOTO
oOpa3oBaHMs

Pabouast mporpamma cocraBieHa sl O4HOH (GopMbl 0OyUeHHUSI.

1.2 MecTo QUCHMIUIMHBI B CTPYKType NpPOrpamMMbl MOJATOTOBKH CHENHAJIHMCTOB CpeIHero
3BeHa

VYyeOnas gucuuminHa «@Pu3uka» OTHOCUTCS K 00meo0pa3oBaTeIbHOMY ILMKIY HPOrpaMMBI
MOATOTOBKH CHEIHAINCTOB CPEIHEr0 3BeHa W OTHOCHUTCS K mpeamerHol obmactu ®I'OC cpemnero
oOrmrero oopazoBanus «EcTeCTBEHHbBIE HAYKI.

VYpoBeHb ocBoeHUS yueOHONU AUCIUIUINHBI B cooTBeTCTBUHU ¢ PI'OC cpennero obmiero oOpazoBaHus

yriryOneHHbIN (TPOQUIbHBIN).

PabGouass mporpamma yueOHOW mucuumuinHbl Du3uka UMEET MEXIPEAMETHYIO CBS3b
o011e00pazoBaTeabHbIMUA yUeOHBIMU AUCUUIIMHAMU buoxumus, Actponomusi, MaremaTuka.

3HaHMUS ¥ YMEHHMs], MOJTy4YeHHbIE 00yYarolMMUCA TPU OCBOEHHH 00I1e00pa3oBaTebHON yueOHOM
TUCUMIUIMHBL «Du3nkay, yriayOnsioTcs U pacHIMpSIOTCS B IMpoOILecce M3yYeHUs Y4YEOHBIX AMCLUIUIMH
MIPOrpPaMMBbI MOATOTOBKH CHEIUAINCTOB CpeIHero 3BEHa €CTECTBEHHOHAYYHOTO u
o01enpo¢eCCHOHAIBHOTO ITUKJIOB.

1.3 Ilnanupyemble pe3yJabTaThl 0CBOEHUS AN CHHUIIJIMHbI:
OcBoenne coaepxkaHusi ydeOHOW aucUUIUIMHBI  «®Pu3nuka»  obecrneynBaeT JOCTHIKEHHE
00y4aroUUMUCS CIEIYIOIIUX Pe3yabTATOB:

JIMYHOCTHBIE PE3YJAbTATHI

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | Hayku ¥ OOIIECTBEHHOM MPaKTUKHU, OCHOBAHHOI'O Ha JAMAJIOTe KYJbTYp, & TaKKe Pa3IMyHBIX
(hopM 00LIECTBEHHOI'O CO3HAHMSI, OCO3HAHHE CBOEr0 MECTa B MOJUKYJIHTYPHOM MHUPE;

TOTOBHOCTb M CHOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCJIE CamMo00pa3oBaHUIO, Ha
JIP9 | mpoTsKEHUU BCEH JKHU3HH; CO3HATEIbHOE OTHOIIEHHE K HEMPEepPhIBHOMY OOpPa30BAHUIO Kak
YCIIOBHUIO YCIEUIHON MpodeccnoHanbHOM U 00IIECTBEHHON AEATEIbHOCTH;

OCO3HAHHBIN BBHIOOP Oymymiell Tpodeccuu M BO3MOXKHOCTEH pealn3alui COOCTBEHHBIX
’KM3HCHHBIX ILJIAHOB; OTHOIICHHUE K MPOPECCHOHANBHOUN NESITEIBbHOCTH KaK BO3MOXXHOCTH
y4acTHs B PCIICHUH JIMYHBIX, OOIICCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
po0em;

JIP13

MeTtanpeaMeTHbIe Pe3YJIbTaThI

YMCHHUC CaMOCTOATCIBHO OHNPCACIATL HCJIM  ACATCIBHOCTH W COCTABJIATH  IIJIAHBI
ACATCIIBHOCTU, CaAMOCTOATCIIbBHO OCYHICCTBIIAATb, KOHTPOJUPOBATE U KOPPCKTUPOBATH
MPI1 ACATCIIBHOCTD, HCIIOJIb30BATH BCC€ BO3MOXKHBIC PECYpPChI I HJOCTHUKCHHA IMOCTABJIICHHBIX
Leiaen u pcain3aliui IIJIAaHOB ACATCIbHOCTH; BBI6I/IpaTI:> YCIICHIHBIC CTPATCIUH B Pa3JIMYHBIX
CUTYyalUsIX;

BJIaJICHUC HaBbIKaMU HO3H3.B3.TCJIBHOI>’I, y‘le6HO-I/ICCH€HOBaTeHBCKOﬁ n HpOCKTHOfI
ACATCIIBHOCTH, HABBIKAMH  Pa3pCHICHUSA np06neM; CIIOCOOHOCTh M TOTOBHOCTb K
CaMOCTOATCIIBHOMY IIOUCKY MCTONOB PCHICHUA TNPAKTUYCCKUX 3alday, JMMIPUMCHCHHUIO
PA3JIMIHBIX MECTOJ0B ITO3HAHUS,

MP3

TOTOBHOCTb W  CIIOCOOHOCTb K CaMOCTOSATENbHOW HMH()OPMAIMOHHO-TI03HABATEIbHON
MP4 | nesTenbHOCTH, BJIAZICHWE HAaBBIKAMHU MOJYYEHUS HEOOXOJMMON MH(pOpPMALUU U3 CloBapei

PAa3HBIX THUIIOB, YMCHHUC OPUCHTUPOBATLCA B PA3JIMYHBIX HMCTOYHUKAX I/IH(I)OpMaI_II/II/I,
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KPUTHYECKH OLIEHUBATh M WHTEPIPETHPOBATh MH(OPMAINIO, MOTYyYaeMyI0 U3 PazIHYHBIX
HMCTOYHUKOB;

YMEHHE HCIOIB30BAaTh CpPEACTBAa HMH(OPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTHNA
(manee - UKT) B pemieHMM KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3aLMOHHBIX 3a/1a4 C

MP3 coOmoieHneM  TpeOOBaHWM  SPrOHOMHUKH,  TEXHHUKH  OC30MACHOCTH,  THTHEHBI,
pecypcocOepexeHusi, IPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHOM 0€30aCHOCTH;
BJIa/ICHHE HAaBbIKAMH MO3HABATEIbHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHUNA U

MP9 | MBICIUTENIFHBIX MPOIECCOB, MX pE3yJIbTaTOB W OCHOBAHWH, TPAHMIl CBOETO 3HAHUS U

HC3HAHHWA, HOBBIX ITO3HABATCJIbHLIX 3a1a4 U CPCACTB UX JOCTHUIKCHUA.

HpeI[MeTHLIe PE3YJIAbTATHI

IP1

c(OPMHPOBAHHOCTH TPEJICTABICHUH O POJIM U MecTe (PU3MKH B COBPEMEHHOW HAay4HOU
KapTUHE MHpPA; TOHUMaHue QU3NYECKON CYIIHOCTH HaOI0JacMbIX BO BeeneHHOW sSBIICHUN;
MOHUMaHUe poiu (pu3uku B (GpopMUpOBaHHH KPYro3opa M (YHKIHOHATHHON TPpaMOTHOCTHU
YeJIOBEKA I pEelIeHUs MPAKTHYECKHX 3a/1a4;

P2

BJIaJICHUE OCHOBOIOJIATAIOMUMH (PU3UUECKUMU TIOHATHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH
Y TEOPUSIMHU; YBEPEHHOE TMOJIb30BaHUE (HPU3NUECKON TEPMHUHOJIOTUEH U CHMBOJIUKOM;

I1P3

BJIaJICHUE OCHOBHBIMM METOJaMU HAy4YHOTO IIO3HAHMS, WCIIOJIb3YeMbIMH B (pU3HKe:
HaOJII0/IeHNE, OIKCAaHUE, U3MEpPEHHE, SKCIEPUMEHT; yMEHHusi 00pabaThiBaTh pPE3yJIbTAaThl
u3MepeHul, oOHapyXUBaThb 3aBUCHMOCTb MEXIy (U3NYECKUMHU BEIUYMHAMU, OOBSACHATH
IIOJTYYEHHBIE PE3YyJIbTAThl U JI€JaTh BBIBOJBL;

[1P4

c(hOpMUPOBAHHOCTh YMEHUS pelaTh pU3NYEeCcKHe 3a/1a4H;

[1P5

c(hOpMHUPOBAHHOCTh yYMEHHUS TPUMEHSTH TOJTYYEHHBIC 3HAHUS 1T OOBSICHEHHUS YCIOBUH
MPOTEeKaHUs (DU3UYECKUX SIBJICHUU B MPHUPOJEC M JUISI MPUHATHS MPAKTHYECKUX PEHICHUN B
MMOBCETHEBHOM KM3HU,

[1P6

c(OpPMUPOBAHHOCTh COOCTBEHHOM MO3UIMHM IO OTHONIIEHMIO K (hu3nyeckoil mHbopmanuwy,
M0JIy4aeMoOil U3 pa3HbIX HCTOYHHUKOB;

I1P7

c(hOpMHUPOBAHHOCTh CHCTEMBbI 3HAHUK 00 OOMHUX (U3HUYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpHsIX, TPEACTABJICHUA O JeHCTBUM BO BceneHHON (PU3NYECKUX 3aKOHOB, OTKPBITHIX B
3eMHBIX YCIIOBUSIX;

I1P8

c(hOpMHUPOBAHHOCTh YMEHHsI HCCIICIOBATh U AHAIU3MPOBATH Pa3HOOOpa3HbIC (U3MUECKHE
SIBJICHHS] U CBOMCTBA OOBEKTOB, OOBSCHITH MPUHITUIIBEI PAOOTHI M XapaKTEPUCTUKU MPUOOPOB
U YCTPOHUCTB, OOBSICHATH CBSI3b OCHOBHBIX KOCMHUYECKHX OOBEKTOB C TEO(PH3MUECKUMHU
SIBIICHUSIMH,

I1P9

BIIQJICHUE YMEHHUSIMH BBIJIBUTaTh THUIIOTE€3bl HA OCHOBE 3HAHUS OCHOBOIOJArarouinux
(u3MYECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, TMPOBEPATh HUX OKCHEPUMEHTAIbHBIMU
cpeacTBamu, GopMyIupys Lelb UCCIIeI0OBaHUS;

ITP10

BJIaJICHUEC MCETOJaMH CaMOCTOATCIIBHOI'O IINIAHUPOBAaHUA MW IIPOBEIACHUSA (bPI?»PI‘ICCKI/IX
OKCIICPpUMCHTOB, OIIMCAHUA W aHAJIKW3a HOHy‘IGHHOﬁ HSMCpHTCHBHOﬁ I/IH(l)OpMaI_II/II/I,
onpcacCICHUA JOCTOBCPHOCTH IMOJYUYCHHOI'O PE3YyJIbTAaTa,

I1P11

C(bOpMI/IpOBaHHOCTb YMeHI/Iﬁ IMPOrHO3UpOBaTh, AHAIM3HUPOBATH U OLICHHMBATHL ITOCICACTBUA
OBITOBOM U HpOH3BOI[CTB€HHOI>i JCATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOM C (I)I/IBI/I‘ICCKI/IMI/I
IponeccamMu, C HO3PII.IPII>1 DKOJIOTMYECKOHN O€30IaCHOCTH.




2 CTPYKTYPA U COAEPKAHWUE YYEFHOM JJUCHUILIAHBI

2.1 TemaTu4yeckuii mjian

Y4yeOHas Harpyska
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Baeaenne 2 2 g];;t JIP13 MP3,
JIP4, MP 3,
Paszgen 1 Mexanuka 9 MP4, ITP1, I1P2,
36 13 10 4 IIP3, IIP4, ITP9
Tema 1.1 Kunemaruka 13 3 4 4 2 g];i MPp4, 1IP1,
Tema 1.2 3aKOHBI MEXaHUKHU JIP4,MP3,IIP2,
Helotona 9 3 4 2 [IP4,1IP9
Tewma 1.3 3akOHBI COXpaHEHHUS B 14 JIP4, MP3,MP9Y,
MEXaHUKE 3 5 4 2 1IP1-11P4
JIP4, JIPY9, MP3,
Paznea 2 MP4, MP9,
OcHOBBI MOJIEKYJISAPHOH (PU3UKH U 37 11 11 6 9 IIP2, I1P3, IIP4,
TePMOJAMHAMUKH IIZ;,) IT(I)P;’; II)ZW,
Tema 2.1 OCHOBBI MOJNEKYJSIPHO- JIP9,MP3, MP4,
KHHETHYecKol Teopun. WpeaneHerii | 15 4 4 4 3 11P2, 11771; ; 11P4,
ra3
- - JIPY, MP3, TIP3
2.2 CgoiicTBa MapoB, >XUAKOCTEH U ’ ’ ’
g 13 3 4 6 | 1P7.11ps 11PY,
1IP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOJMHAMUKH 9 4 3 2 I1P2, TIP3, I1P4.
1IP11]
JIP13, MP3,
MP4, MP5,
Paszgen 3 ITP4, ITPS5, ITP6,
JJ1eKTPOAMHAMHUKA 80 30 26 10 14 I11P7, IIPS,
11P11
JIP13, MP4,
Tewma 3.1 Dnektpuueckoe mose 13 7 4 2 MPS3, IIP4, TIPS,
1IP7
JIP13, MP3,
Tema 3.2 3aKOHBI IOCTOSHHOI'O TOKA 30 8 6 6 10 MP4, TIP4, ITPS,
1IP8
o JIP13, MP3
Tema 3.3 DOnexkrpuyeckuii TOK B ’ ’
O ——— 15 5 6 4 | MP4, ITP4, TIPS,
1IP11]
Tema 3.4 MaruutHoe 110J1€ 11 5 6 ﬂPIIYSI;ZM’
Tema 3.5 DJIEKTpOMarHuTHas 11 4 5 JIP13, MP1,




JIP4, JIP13,
Pasznen 4 29 9 8 8 4 MP3, MP4,
KoJjied0anusi 1 BOJTHBI IIP1, ITP2, ITP4,
IIP10
Tema 4.1 Mexanudeckne KojaeOaHUs JIP13, MP3,
M BOJIHBI 10 4 2 2 2 IIP1, IIP2, [IP4
Tema 4.2 DnekTpomMarHuTHbIE JAZIIIDDQS ]}471;?
KOJICOAHUST U BOJTHBI 19 5 6 6 2 11P2. [1P4, [IP10
JIP4, MP3,
gme“ > 22 8 4 2 8 | mp1,11p2, P4,
NTHKA 11ps
Tema 5.1 ITpupona cera. BosmHOBBIE JIP4, MP3, IIPI,
CBOICTBA CBETA 22 8 4 2 8 11P2, ITP4, 11P8
JIP4, MP9, I1P2,
ITP4, ITP6,
Pa3nen 6 18 8 7 3 P11
DJieMeHThl KBAHTOBOH GU3UKHU
JIP4, MP9, IIP2,
Tema 6.1 KBantoBas ontuka 10 4 4 2 IIP4, ITPG6, IIP11
Tema 6.2 ®usuka aToMa U aTOMHOTO JIP4, MPY, I1P6,
sIpa 8 4 3 1 apli
JIP4, MP9Y, IIP],
gameﬂ 7 B . 2 2 11P8, I1P7,
Bosronns BeesienHoii P11
Tema 7.1 CtpoeHnne u pa3BuTHE 5 JIP4, MP9, IIP],
BoeneHHol 2 [1P8, I1P7, IIP11
Bcero 226 75 73 39 39
2.2 ConepxaHue y4eOHOI T CUUTITHHBI
BBEJIEHUE

Bxoanoii koHTposb. MHCTPYKTUBHBIA 0030p coAepKaHUs YUeOHOM JUCIMIUIMHBI U 3HAKOMCTBO
0o0yyarouuxcss C OCHOBHBIMHM YCJIOBUSMU U TpPeOOBaHUSIMU K OCBOCHHMIO Iporpammbl. duszmka —
dbyHIaMeHTaIbHAs HayKa O TIPUPOJIE.

EcrectBeHHOHayuUHBI METOJ TO3HAHUS, €r0 BO3MOXKHOCTH M TPAHUIBI MNPUMEHUMOCTH.
DKCIIEpUMEHT U TeOopus B TIpollecce IMO3HaHWS NOpupoabl. MopaenupoBaHue (GU3NUECKUX
SIBICHUM H mpoueccoB. Ponb sKcnmepuMeHTa UM TEOpUU B IMpollecce TMO3HAHUS MPUPOIBIL.
®dusznueckas BenuuuHa. llorpemHocTu u3Mmepenuit puznueckux BeauuuH. DU3HYECKHE 3aKOHBI.
I'panuipl npumennMocTy Guzndeckrux 3akoHoB. [loHsTHe 0 dU3MUecKoil KapTHHE MUpa. 3HAYCHHE
¢busuku nipu ocBoernuu npodeccuit CI10 u cnenmansHocTei CI10.

Buabl yueOHo# nesiTeJIbHOCTH

YMeHHUsl MOCTAaHOBKU ILieleil NeATEeNbHOCTH, IJIaHUPOBaHUS COOCTBEHHOH NESITENbHOCTH JUIs
JOCTH)KEHUSI MOCTABJICHHBIX LieJIel, MpeIBUACHUS BO3MOXKHBIX PE3yJIbTAaTOB 3TUX JEHCTBHM,
OpraHu3aly CAMOKOHTPOJISI M OLICHKH ITOJIyYEHHBIX Pe3yJIbTaToB.

Pa3BuTHe cOCOOHOCTH SICHO M TOYHO H3JIaraTb CBOM MBICJIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHHUs, BOCIPUHHUMATh W aHAJIM3UPOBAaTh MHEHHUS COOECEIHUKOB, IPHU3HABas IPABO
JPYroro 4ejoBeKa Ha UHOE MHEHUE.

[TpousBeaenmne namMepeHus pU3NUECKUX BETUMYUH U OLIEHKA I'PAHUIIBI TOTPEIIHOCTENH N3MEPEHUH.
[IpencraBneHue rpaHUlbl MOTPEIIHOCTEM HU3MEPEHHIl INpPH IOCTPOCHMHM TpauKOB. YMEHHE
BBICKA3bIBaTh THUIOTE3bI JJI1 OOBSICHEHUS HAOJIOAAeMBbIX SBJICHUI. YMEHUe IpeaiaraTb MOJen
SBJICHUN. YKa3aHUE TpaHUIl MPUMEHHUMOCTH (U3MYECKUX 3aKOHOB. I31m0)XKeHHE OCHOBHBIX
MOJIOKEHHUH COBpEMEHHOM Hay4yHOU kapTuHbI Mupa. [IpuBeaeHne NpUMepOB BIUSIHUSA OTKPBITUN B
(hU3MKe Ha Mporpecc B TEXHUKE M TEXHOJIOTMU Mpou3BojacTBa. Mcnonb3oBanue MHTepHeTa mis
roucka nH(popmMauu




Pazgen 1 MEXAHUKA

Tema 1.1 Kunemartuka
Mexannyeckoe nsmwkeHue. Ilepemenienue. [lyts. CxkopocTs. PaBHOMepHOE NpsiMOIMHEHHOE
IBIWDKEHUE. YCKopeHne. PaBHOmepeMeHHOe mpsiMOJIWHEHHOe ABmwkeHue. CBOOOIHOE IMaJicHUE.
JIBrmxeHue Tesa, OpOoIIeHHOTO O] YTIIOM K TOPU30HTY. PaBHOMEpHOE JIBMKEHHE TT0 OKPYKHOCTH.
Buabl yueOHoii 1eATeIbHOCTH

IIpencraBieHne MEXaHWYECKOTO JBWKEHUs Tella YPAaBHEHUSMH 3aBUCHUMOCTH KOOPAMHAT U
MIPOCKIIMEH CKOPOCTH OT BpeMeHH. [IpefcTaBieHne MEXaHNYEeCKOTo ABMKEHUS Tella rpaguKkaMu
3aBUCUMOCTH KOOPAMHAT U TMPOEKIMEN CKOpOCTU OT BpeMeHu. OrnpeneneHue KOooOpAuHaT
MPOMJICHHOTO TYTH, CKOPOCTH M YCKOpPEHHUs Tena mo rpadukaM 3aBUCUMOCTH KOOpAHHAT W
MPOEKIUA CKOPOCTH OT BpeMeHHu. OrnpeneneHue KOOpAUHAT MPOUIEHHOIO IMYyTH, CKOPOCTH U
YCKOpEHHUs TeJla 110 YPaBHEHUSIM 3aBHUCUMOCTH KOOPAWHAT M MPOEKIUNA CKOPOCTH OT BPEMEHH.
IIpoBenenne CpaBHUTEIBHOIO aHaIW3a PABHOMEPHOIO W PABHONEPEMEHHOIO JBHMKCHUIM.
VYKa3zaHue UCHOJIB30BAHUs MOCTYIIATEJIBHOTO M BpPAaLlaTEJIbHOTO JBHXXEHUHW B TEXHHKE.
[IpuoOperenune ombiTa pabOThl B TPYIINIE C BBINOJHEHUEM pAa3JIMYHBIX COLMAIBHBIX POJIEH.
Pa3zpaboTka BO3MOXHOW CHCTEMBI JEHCTBUW M KOHCTPYKUMHM JJIS SKCIEPUMEHTAIBHOTO
OIIpE/ICIICHUS] KWHEMATUYECKUX BEJIIMYUH.

Tema 1.2 3akonbl Mexanuku HeroTona

IlepBoiii 3akon Hrprorona. Cuna. Macca. Mmnynbc. Bropoi 3akoH Herorona. OcHOBHO#M
3aKOH KJIACCUYECKOW JHWHAMUKHU. Tpetuid 3akoH HprooTOHa. 3akOH BCEMHUPHOIO TSITOTEHUS.
I'paButarmmonnoe momne. Cuia Tsokectu. Bec. CrnocoOwl m3mepenuss maccbl Tein. Cuibl B
MEXaHUKE.

Buabl yueOHO# nesiTeJIbHOCTH

IIpumenenue 3akoHa COXpPaHEHUS MEXAHUYECKOW HHEPruy IIPH pacyeTrax pe3yJbTaToB
B3aUMOJICHCTBUI TE€JI TPAaBUTAIIMOHHBIMM CUJIAMHU U CUJIAMH YIIPYTOCTH.

Tema 1.3 3akoHbI cOXpaHEeHHMs] B MeXaHHUKe

3aKkOH COXpaHEGHHUs WMIyJbca. PeaktuBHOe JaBWxkeHWe. Pabora cumiel.  Pabora
MOTEHIMATBHBIX CHI. MomHocTh. DHeprus. Kunernueckas sHeprus. [loTeHmumanbHas sHEprusl.
3aKOH COXpaHECHHUS MEXaHW4YeCKOW sHepruu. [IpuMeHeHne 3aKOHOB COXpPaHEHHSI.

Buabl yueOHO# qesiTeJIbHOCTH

HpI/IMCHeHI/Ie 3dKOHa COXpPAaHCHUA UMITYJIbCa IJIsI BBIYUCIICHUS N3MEHEHUH CKOpOCTeﬁ TCJI IIPHU UX
BSaHMOﬂeﬁCTBHﬂX. MSMepeHI/Ie pa6OTBI CHJI W WU3MCHEHHE KHHETHYECKOH OHCPIrun TCJa.
Brraucnenwne pa6OTbI CHJI M U3MEHEHUSI KHHETUYCSCKOM OHEPIrum Teja. Brruncnenue moTeHIIMAILHOM
OHCPruM TCJI B  TI'PAaBUTAIMOHHOM  IIOJIC. Onpez[eneHI/Ie HOTGHHH&J’IBHOﬁ OHCPrun  yupyro
I[e(bOpMI/IpOBaHHOFO TeJa 10 U3BECTHOM z[eQ)opMaLu/m M JKECTKOCTH Tena. YKa3aHHe I'paHuI
IPUMCHHUMOCTHU 3aKOHOB MCXAHHUKH. Ykazanue y‘{€6HI>IX AUCHUIUIMH, TPU HU3YUYCHHUU KOTOPBIX

HCTIOJIB3YIOTCSI 3AKOHBI COXPAHEHUSI. _
Pa3nea 2 OCHOBbBI MOJIEKYJIAPHOU ®U3UKU U TEPMOJANHAMUKHA

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KHHEeTHYeCKOi Teopun. UieanbHbliirasz

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKON Teopuu. Pazmepsl U macca MoJeKyJs U
atoMoB. bpoyHoBckoe gBwkenue. Jubdysus. Cumbl U dHEPrUuss MEKMOJIEKYJISIPHOTO
B3auMoecTBusa. CTpoeHHE Ta3000pa3HbIX, JKUAKUX M TBEpAbIX Tel. CKOpOCTH ABMIKEHUS
MOJIEKYJT U UX u3MepeHue. MneansHblil ra3. Jlapnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KHHETHUYECKOM Teopuu ra3oB. Temmeparypa u usMepeHue. ['a3oBbie 3akoHBI. AOCOIIOTHBIN
HyJIb TeMmIleparypbl. TepMoauHaMHYecKas IIKaJla TeMIOeparypbl. YpaBHEHUE COCTOSHUS
HuaeanbHOro raza. MosspHas ra3oBasi HOCTOSIHHAas.

Buabl yueOHoi1 1eATeIbHOCTH



BreinosniHeHHEe AKCHEPUMEHTOB, CIIY>KalUX JUIsi OOOCHOBAHHUS MOJICKYJISIPHO-KUHETHUECKOM
teopun (MKT). Pemienme 3amay ¢ NOpPUMEHEHHEM OCHOBHOTO YpPaBHEHUS MOJICKYJISIPHO-
KHHETHYECKOU Teopuu ra3zoB. OmnpeeneHre mapamMmeTpoB BEIIeCTBa B Ta3000pa3HOM COCTOSIHHH Ha
OCHOBAaHHMHU YPABHEHHUS COCTOSIHUSI HJealbHOro rasa. OmnpenereHHe MapamMeTpoB BEIISCTBA B
ra3000pa3HOM COCTOSIHUH M MPOUCXOIAIINX TTporieccoB 1o rpadukam 3aBucumoctu p (T), V (T), p
(V). DxcniepumenTanbHoe uccienaoanue 3apucumoctu p (T), V (T), p (V). [IpencraBnenue B Bue
rpaduKOB U30XOPHOT0, N300APHOTO U U30TEPMHUUECKOTO MPOIIECCOB.

BblunciieHne cpelHEel KHUHETHYECKONM SHEPIUM TEIJIOBOTO JBWIKEHHUS MOJIEKYJ MO HM3BECTHOU
TeMmIieparype BemiecTBa.Bricka3piBaHue rumore3 s OOBSICHEHWs] HAOMIOJaeMbBIX —SBIICHH.
Yka3zaHue rpasui] IpUMEHUMOCTH MOJEIH «UJIeadbHbIN Ta3» 1 3akoHOB MKT.

Tema 2.2 CBoiicTBa NapoB, :KUAKOCTEH U TBePAbIX TeJl

CaoiictBa napoB. Vcnapenue u koHaeHcanus. HacelmmeHHbId map U ero cBoicTBa. AOGCOIIOTHAS U
OTHOCHUTEJIbHAsL BIAXXHOCTh BO3Ayxa. Touka pockl. Kunenue. 3aBUCMMOCTh TeMIepaTypbl KUIIEHUS OT
nasieHusd. [leperperslil map 1 ero UCMOJIb30BAHNE B TEXHHUKE.

CBoiicTBa XUAKOCTEH. XapaKTepUCTHKA JKHUJKOTO COCTOSHUS BemiecTBa. [I0OBEpXHOCTHBIA CIIOM
KUJKOCTU. DHEpPrusi MOBEPXHOCTHOrO clos. SIBJieHHMsS HAa TpaHUIE >KUIKOCTH C TBEPABIM TEJIOM.
Kanunnsipueie siBieHus.

CpoiicTBa TBepAbIX TeJ. XapakTEpUCTUKa TBEPIOrO COCTOSIHUS BellecTBa. YTpPYyrue CBOMCTBA
TBepAbIX Tel. 3akoH ['yka. MexaHuuyeckue cBOWCTBa TBEPAbIX Tej. TemnoBoe paclIMpeHne TBEPAbIX Tel
U )kuakocTel. [1naBienne u kpuctau3anus.

Buabl yueOHo# qesiTeJIbHOCTH

N3mepenne BiIaXHOCTHM Bo3ayxa. Pacuer KojauuecTBa TEIJIOThI, HEOOXOJIUMOTO s
OCYULIECTBJICHUsI Ipolecca MEepexoja BEIIECTBA M3 OJHOIO arperaTHOro COCTOSHUS B JIpyroe.
OKCHNEPUMEHTAILHOE HCCIIEOBAaHUE TEIUIOBBIX CBOMCTB BemiectBa. [IpuBenenue mnpumMepon
KanWUISPHBIX SIBJIEHUM B ObITY, IpUpoJie, TeXxHuKe. ccnenoBanne MeXaHM4eCKUX CBOMCTB TBEPBIX
ten. IlpumeHenne (GU3MYECKUX TIOHITHM M 3aKOHOB B y4eOHOM Marepuaje MpodecCHOHaATbHOTO
xapaktepa. Mcnonb3zoBanue MHTepHeTa 1uisi moucka mHGoOpMauu 0 pa3paboTkax U MPUMEHEHHSIX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPHAIIOB.

Tema 2.3 OCHOBBI TEPMOAMHAMUKH

OCHOBHBIC HIOHATHUSA WU OMNPCHACIICHUA. BHYTpeHHHﬂ OHCPIrusa CHUCTCMBI. BHyTpeHHHSI OHCPIrusA
uaeabHOrO rasza. Pabora m Temora kak (Gopmbl Tepegayd SHEPruM. TermoeMKOCThb. Y IeiabHas
TEIUIOEMKOCTh. YpaBHEHHE TeIUIoBoro Oamanca. IlepBoe Havano TepMOAWHAMUKHU. AJaUaOaTHBIN
nponecc. [lpunmun neiictBus temmoBor mammHabl. KIIJ TermoBoro apurarens. Bropoe Hauamo
TEpPMOJIMHAMUKHU. TepMOJMHAMUYECKasl IIKajla TeMmIlepaTyp. XOJIOAWIbHBIC MaIllWHBL. TerIoBbIe
nsurarend. OXpaHa MpUPOIbI.

Buabl yueOHo# qesiTeJIbHOCTH

N3mepenne konmyecTBa TEIUIOTHI B Mpolieccax Teruionepeaadyn. Pacyer koiauyecTBa TEIUIOTHI,
HEOOXOAUMOr0 I OCYIIECTBIIEHUS 3aJaHHOIr0 Mpoliecca ¢ Teruionepeaadeii. Pacuer nsmenenus
BHYTpPEHHEU JHEpruu Tey, paboTbl M MEpPeJaHHOr0 KOJUYECTBA TEIJIOTHI C HUCIOJIb30BAaHHEM
MIepBOr0 3aKOHA TEPMOAUHAMHUKH.

Pacuet paboThI, COBepIIIEHHO! Ta3oM, 1o rpaduky 3aucumocta p (V).

Brruncnenue paGoThl raza, COBEPIICHHOW MPU MU3MEHEHUM COCTOSIHUS MO 3aMKHYTOMY IIHKITY.
Beruncnenue KIIJ[ mpu coBepmieHnn ra3zom paOOThl B IIpolleccax H3MEHEHHUS COCTOSHHS 10
3aMKHYTOMY IUKIy. OOBsSCHEHHWE TPUHIMIOB ACHCTBHUS TEIUIOBBIX MalWH. JleMOHCTpamus poiu
(bU3KUKY B CO3/IaHUH U COBEPIIICHCTBOBAHUH TETNIOBBIX JBUTATENEH.

Pazpnen 3 QJIEKTPOJAUHAMUKA
Tema 3.1 DieKTpUUYecKoe moJjie

DOneKkTpuueckue 3apsibl. 3aKOH coxpaHeHus 3apsana. 3akoH Kyiona. DOmekTpuueckoe
nosne. HanpspkenHocThs anekTpuyeckoro mnosst. [lpunmun cynepnozunmu nojeid. Pabora cun
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anekTpocratuueckoro  nossi.  [lorenuman. Pa3HocTh  moTeHIManoB.  DKBUIIOTEHIMAIbHBIC
MOBEPXHOCTH. CBsI3b MEXKIy HANPSHKEHHOCTBIO M Pa3HOCTHIO MOTEHIIUAIOB 3JIEKTPUYECKOTO OIS
Huanextpuku B anekTtpuueckoM  mosie.  [lomsipusanust  audnekTtpukoB.  [IpoBoaHuku B
anekTpudeckom Tone. Kownmencaropel. CoenuHeHWE KOHJACHCATOPOB B Oarapero. DHeEprus
3apsDKEHHOTO KOHJIGHCATOpa. DHEPrus JICKTPUYECKOTO TOJIS.

Buabl yueOHoii 1eATeIbHOCTH

Brrancnenue cun BSaHMOIICfICTBHH TOYCUYHBIX JJICKTPUYCCKUX 3apsa10B.

Bpruncienve HanpsyKEHHOCTH AJIEKTPUYECKOTO TIOJIsI OJHOTO M HECKOJbKHMX TOYEUYHBIX
AJIEKTPUYECKUX 3apsiA0B. BelunciieHne NOTEHIMaa 3JIEKTPUYECKOTO MOJIsI OJJHOTO U HECKOJIBKUX
TOYEYHBIX AJIEKTPUYECKUX 3apsAn0B. M3Mepenne pa3HOCTH TOTEHIIUAIIOB.

H3mepenue 3HEPrUU 3JIEKTPUYECKOTO MOJIS 3apsKEHHOIO KOHJIEHcCaTropa. BerumciieHue sHepruun
3JIEKTPUYECKOrO TOJISI 3apsHKEHHOTO KOHjJeHcaropa. Pa3paboTka IjlaHa M BO3MOXKHOW CXEMBbI
JelcTBUN JKCIIEPUMEHTAIBHOTO OIIpEICIICHUS AJIEKTPOEMKOCTH KOHJIEHCaTopa 51
JIADJIEKTPUYECKOM  NPOHMIIAEMOCTH  BemiectBa. IIpoBeneHuMe  CpaBHUTENBHOIO  aHaiaW3a
IPaBUTALMOHHOTO Y AJIEKTPOCTATUYECKOTO TIOJIEH.

Tema 3.2 3aK0OHBI HOCTOSTHHOTI'O TOKA.

yCJ’IOBI/IH, HGO6XOI[I/IMI)IC U1 BOBHUKHOBCHUA W MOAJACPIKAHHA DJICKTPUUCCKOIO TOKA. Cuia
TOKa M IUIOTHOCTh TOKa. 3akoH OMa s yyactka uenu 6e3 DJ[C. 3aBUCUMOCTD 3JIEKTPUYECKOTO
CONIPOTUBJIEHUSI OT MaTepuaia, JUIMHBI M IUIONIAJM IIOMEPEYHOr0 CEYEHMs] IPOBOIHHUKA.
3aBUCUMOCTD 3JIEKTPUYECKOTO COIIPOTHUBJICHUS IIPOBOJIHUKOB oT TEeMIIepaTyphl.
DNEKTPpOABMKYIAss CWJIa HUCTOYHHMKA ToKa. 3akoH Owma g nogHod uenu. CoeauHeHHne
mpoBOAHUKOB. CoeMHEHNE MCTOYHUKOB AJICKTPUYECKOW SHEpruu B Oarapero. 3akoH Jxoyms—
Jlenma. PaboTta 1 MOIITHOCTH AJIEKTPUUECKOTO TOKa. TeruioBoe JeUCTBUE TOKA.

Buabl yueOHoi 1eATEIbHOCTH

H3Mepenune MOITHOCTH 3EeKTpUdecKoro Toka. Mzmepenue 3J1C 1 BHyTpEHHETO CONPOTUBIICHUS
HCTOYHMKA TOKA.
BrimonHenne pacdyeToB CHIJIBI TOKA M HaNpsHKEHUM Ha yyacTKaxX OJJIEKTPUYECKHX Lenei.
OObsicHEeHHEe Ha MpUMeEpE DIICKTpUYecKoi 1enu ¢ aByMs uctouHukamu Toka (DJIC), B xakom
Clydae MCTOYHHUK DJIEKTPUUYECKOIl ZHeprum paboTaer B pexkuMe IreHepaTopa, a B KaKOM — B
pexume notpebutens. OmnpeneneHue TeMnepaTypbl HHUTH  HakanuBaHusa. l3mepenue
AJIEKTPUYECKOTO 3apsiia dJIECKTPOHA.

Tema 3.3 DJieKTpUUYECKU I TOK B Pa3JIMYHbIX Cpelax

[IpoBOIMMOCTH METAIIOB, SABJICHUE TEPMOAIEKTPOHHOM YIMUCCHH, CBEPXITPOBOAUMOCTb.

CoOcTBeHHasi TPOBOAUMOCTH MOIYIIPOBOIHUKOB. [10IynpoBOIHUKOBBIE TTPHOOPHI.

Buabl yueOHo# nesiTeJIbHOCTH
CHsATHE BOJIBTAMIIEPHON XapaKTEepUCTUKU pauoja. [IpoBeneHrne CpaBHHUTEIBLHOTO aHalM3a
MOJYyIPOBOJHUKOBBIX TUOJOB U TPUOJIOB.
Hcnonp3oBanne IHTepHera i TOMCKa WHGOpMAIMU O TIEPCIEKTHBAX  Pa3BUTHSA
MOJYyIPOBOJHUKOBON TEXHUKHU.

Tema 3.4 MarauTHoe 1oJjie

BekTtop WHIYyKIMM MarHMTHOrO noJjs. JlelcTBrue MarHUTHOrO MOJsi Ha MPSIMOJMHEHHBIN
MMPOBOJHUK C TOKOM. 3akoH Awmriepa. BzaumoneiicrBue TOKOB. MarHuTHBIM TOTOK. Padora 1o
IIEPEMELLICHUIO IIPOBOJHUKA C TOKOM B MAarHUTHOM ImoJsie. JleicTBue MarHuTHOIO IIOJIs Ha
npwxkymuics  3apsa. Cuna  Jlopenma.  OmnpeneneHue  yA€AbHOTO — 3apsaa. Y CKOPUTENIHU
3apsKEHHBIX YACTHLL.

Buabl yueOHoiI1 1eATeIbHOCTH

I/ISMepeHI/Ie UHAYKIIUU MArlbvuTHOI'O II0JIA. Brruncnenue CHUJI, ﬂeﬁCTBYIOLHHX Ha MPOBOJHUK C
TOKOM B MarouTHOM IIOJIC.
Briuucnenue CHJI, ﬂeﬁCTBYIOHIHX Ha 3J'ICKTpPI‘-I€CKPII>i 3apsna, ,[[BH)KyIJ.[PIﬁCH B MarouTHOM IIOJIC.
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Tema 3.5 DjieKTpOMArHUTHAsA HHAYKLIUSA

DJIeKTpOMarHuTHas UHAYKUUs. BuxpeBoe anextpuueckoe noje. CamOuMHIyKIuUs. DHEPrus

MarHuTHOT'O TOJIS.
Buabl yueOHoii 1eATEIbHOCTH

UccnenoBanue sABICHUN DJIEKTPOMArHUTHOM WHIAYKIWH, caMOUHAYKOUH. OObsicHEHHE
NpUHLUNA JeHCTBHUS d3nekrponsBuraresns. OObsiCHEeHHWEe NpUHLMIA JCHCTBUS TeHepaTopa
AJIEKTPUYECKOTO TOKA U 3JIEKTPOU3MEPUTEBbHBIX NTPpHO0OpoB. OOBbsICHEHNE NTPUHILIUIIA JEHCTBUS
Macc-CIeKTporpada, yCKOpUTelIed 3apsiKeHHBIX 9acTull. OOBSICHEHHE POJIM MAarHUTHOTO TTOJIS
3eMJIH B )KM3HU PACTEHUM, )KUBOTHBIX, 4YEJIOBEKA.
[IpuBenenre npuMepoB MPAKTUUECKOTO MPUMEHEHUS N3YUSHHBIX SIBIICHUM, 3aKOHOB, IPHOOPOB,
YCTPOMCTB.
[IpoBeneHre cpaBHUTENBHOTO aHAIM3a CBOMCTB AJIEKTPOCTATUUYECKOT0, MArHUTHOI'O U BUXPEBOI'O
AIIEKTPUYECKUX TTOJIEH.

Pa3nen 4 KOJIEBAHUSA U BOJIHbBI

Tema 4.1 Mexanuueckune KoJIe0AHUSA U BOJHBI

KoneGarenwrnoe nBukenue. [apmonumueckue koneOanusi. (CBOOOIHBIE MEXaHUUYECKHUE
kosieObanus. JluHeiHble MexaHMYeckue KoselarenbHble cucTtembl. [IpeBpailieHue sHepruu npu
KoJiebaTrebHOM JBH>KeHUH. CBOOOJHBIE 3aTyXalole MeXxaHnyeckue kojiebanusi. BeiHyXeHHbIE
MEXaHUYeCKHe KoJIeOaHusl.

Buabl yueOHO# nesiTeJIbHOCTH

HccnenoBanne 3aBUCUMOCTH TEpUOJIa KOJICOAHUH MaTeMaTHYE€CKOr0 MasTHHKA OT €ro JJIWHBI,
Macchl U aMIUTUTYbl KOJIeOaHU.

HccnenoBanne 3aBUCMMOCTH MepHoaa KojieOaHU rpy3a Ha NPYKUHE OT €r0 MAacChl U KECTKOCTH
NpyXUHBL. Bpluncienne mnepuona KojaeOaHUN MaTeMaTHYeCKOro MasTHHUKA IO H3BECTHOMY
3HAYEHUIO €ro JUIMHBI. BblunclieHHe Tepuoja KojebdaHWil rpy3a Ha NpYyKHHE MO H3BECTHBIM
3HAYEHUSIM €r0 MacChl U KECTKOCTH MPY>KUHBI.

BripaboTka HaBBIKOB BOCHPHHHUMATh, aHAIM3UPOBATh, NiepepadaThiBaTh U MPEABSBIATH
vHGOpPMALIMIO B COOTBETCTBUM C TIOCTaBJIICHHBIMH 3adadyamu. [IpuBeneHue mnpuMepoB
aBTOKOJIeOaTENbHBIX MexaHnyeckux cucreM. [IpoBeaenue kinaccudukanmu koaeOaHu .

Tema 4.2 JiIeKTPOMArHUTHbIE KOJI€0OaHUSI U BOJIHBI

CBoOoHbIE dIEeKTpOMarHuTHele KojeOanus. [IpeBpaienue sHepruu B KojebaTeIbHOM
KOHType.  3aTyxarollue  DJJIeKTPOMAarHuTHble  KojiebaHus. ['eHeparop  He3aTyXarolux
AJIEKTPOMArHUTHBIX KoJjieObaHuil. BbIHy>XIeHHbIe 3JeKTpuyeckue kosiedanus. [lepeMeHHBbIN TOK.
I'enepatop nepemeHHoro Ttoka. EMKOCTHOE M HMHIYKTUBHOE COIPOTHUBJICHHUS IE€PEMEHHOTO
Toka. 3akoH Owma s SJIEKTPUUECKOW IleNu IMepeMEeHHOro Toka. PaboTa W MOIIHOCTH
nepeMeHHoro Toka. ['enepatopel Toka. Tpanchopmaropsl. Toku BBICOKON YacCTOTHI.
[Tonyuenue, nepenavya u pacupeeicHUEe IIECKTPOIHEPTUU.

DJIEeKTPOMAarHWTHOE TI0Jie KaK OcCOOBI BHA MaTepuu. DIEKTPOMArHUTHBIC BOJIHBIL.
BubGparop I'epua. OTkpeIThIii KonebatenbHbIH KOHTYp. M300perenue pamuo A. C. IlonoBbiM.
[Tonstue o paguocsssu. [IpuMeHeHne PIEKTPOMAariHuTHBIX BOJIH.

Buabl yueOHoiI1 1eATeIbHOCTH

Ha6J’IIOI[eHI/Ie ocuJIorpaMm rapMOHHUYCCKUX KoneOaHuii CHIIBI TOKa B O CIIN. I/I3MepeHHe
OJICKTPOCMKOCTHU KOHICHCATOpA. I/I3MepeHI/Ie HHAYKTUBHOCTb KaTyIIKH. HccnenoBanue
SABJICHUSA DJJICKTPHUYCCKOI'O PE30HAHCa B MOCJIEA0BATEIILHOM I1ICHH. HpOBeI[eHI/Ie aHaJIoIruu
MCXKAY (1)I/I3I/ILICCKI/IMI/I BCIIMYMHaAMU, XapaKTCPpU3yroInumMun MCXaHUYCCKYHO n
OJICKTPOMArHuTHYIO KoJe0aTelIbHbIC CUCTEMBI.

Pacuer 3HaueHMii CHIBI TOKa H HaIlPpAKCHUA Ha 3JJICMCHTAX NCIU IMCPEMCHHOI'O TOKaA.
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HccnenoBanne TpuHOMIA JIEUCTBHUS TpaHchopmaropa. VMcciaenoBaHwe MpUHITUIIA JCHCTBUS
reHepaTopa IEpeMEeHHOT 0 TOKa.

OcymiecTBieHre paguonepeaady u paguonpuema. MccinegoBanmue CBONCTB JIEKTPOMArHUTHBIX
BOJIH C TIOMOIILIO MOOMIIBHOTO TenedoHa. Pa3BuTHe IIEHHOCTHOTO OTHOIICHUS K M3y4aeMbIM Ha
ypokax (UMK OO0BEKTaM U  OCBaMBaeMbIM BHUJaM JAesTelbHOCTH. OOBsICHEHUE
MPUHITUITHATFHOTO Pa3JIMYUs MPUPOLI YIPYTUX U AJIEKTPOMArHUTHBIX BOJIH. M30KeHUEe cyTH
AKOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C AJICKTPOMArHUTHBIMU KOJICOAHUSIMH U BOJIHAMMU.
OOBsCHEHHE POJTH ICKTPOMArHUTHBIX BOJH B COBPEMEHHBIX UCCIICIOBaHUSIX BceneHHOM.

Paznen 5 OIITUKA

Tema 5.1 Ilpupona cBera. BosiHOBbIe cBolicTBa cBeTa

CxopocTh pacnpoCTpaHEHHUsI CBeTa. 3aKOHbl OTpa)K€HHWsi U mpesioMmyieHus cBera. [lomHoe
oTpakxenue. JIun3pl. ['ma3 kak ontuueckas cucrema. OnTuueckue NpudOpHI.

Unrepdepennius cBeta. KorepeHTHOCTh cBeToBbIX Jiyued. WHTepdepeHIuss B TOHKHUX
mieHkax. llomocsl paBHoW TommuHbel. Konbia HperoTona. Mcnonb3oBanue uHTEepdepeHINU B
Hayke u TexHuke. Judpaxkuus cpera. Judpakuus Ha 1ead B IapajuleNbHBIX JIydax.
Hudpakumonnas pemerka. Ilonsitue o ronorpadpuu. I[lomspuszanusi TMONEpPEeYHBIX  BOJH.
ITonsapuzaumsa cBera. JlBoiiHoe myuyenpenomienue. I[lonspounsl. [ucnepcus cBeta. Bumsl
cnekTpoB. Cnekrpel uciyckaHus. CHEKTpbl NOMVIOMICHMS. YIbTpaduosieToBoe M HH(ppaKpacHoe
n3iydyeHusi. PentrenoBckue ayuu. MIX mpupoma U CBOWCTBA.

Buabl yueOHo# 1eATEIbHOCTH

[IpumeHeHne Ha MpaKTHUKE 3aKOHOB OTPAXKESHUS U MIPEJIOMIICHUS CBETA TIPU PEIISHUH 3a1a4.
Onpenenenne CHEKTPalIbHBIX T'PAHUI] YYBCTBUTEJIHHOCTH YEJIOBEYECKOro IJaza.  YMEHHe
CTPOUTh H300paKeHUsI MPEIMETOB, JlaBaéMble JMH3aMU. Pacuer paccTOsHUS OT JIMH3BI [0
n300pakeHus npeamera. Pacuer onTtudeckoit cuibl JuH3BI. M3MepeHue poKyCHOTO pacCTOSIHUS
JUH3bL. McniplTaHue Moee MUKPOCKOTA U TEJIECKOMa.

Habnronenue siBneHuss uHTEep(EpeHUMH DJJIEKTPOMAarHUTHBIX BOJH. HabOmioneHue siBieHus
T (ppakInuy JIEKTPOMArHUTHBIX BOJIH.

Habnronenue siBieHus MojspU3allli 3JIEKTPOMArHUTHBIX BOJIH. M3MepeHue MJIMHBI CBETOBOM
BOJIHBI TIO pe3yjbTaTaM HaOmoJeHus sBJIeHUs uHTepdepeHuun. Habmonenue sBieHUs
mudpakuuu cBera. HabmioneHue siBieHus nojspyu3aunu U gucrepcun ceera. [louck pazmuunii u
CXOJACTBa MeXAy AUGPaKIMOHHBIM U NUCIEPCHOHHBIM clekTpamu. [IpuBeneHue npumepon
MOSABJICHUSI B NPHUPOJE U HCIOJIB30BaHUS B TEXHHUKE SBICHUN HMHTepdepeHInu, Audpakiui,
MOJIsIpU3allui U Aucrepcuu cBera. [lepednciieHre MeTOIOB MO3HAHUS, KOTOPhIE HCHOJIb30BaHBI
MpU U3YYEHUU YKA3aHHBIX SBICHUMN.

Paznen 6 SJIEMEHTHI KBAHTOBOM ®U3UKN

Tema 6.1 KBanToBasi onTuka

KganToBass runotreza Ilmanka. @otonbl. Baemnuii  doTtosnexkTpuueckuii  3hPeKT.
BuyTtpennnii potoaddext. Tumnsl poTodr1eMeHTOB.
Tema 6.2 ®dusznka aToMa U AaTOMHOI0 A/IPa

Pa3zBuTHe B3rIsI0B Ha CTPOEHHE BEIIECTBA. 3aKOHOMEPHOCTHM B AaTOMHBIX CIEKTpax
BoJopoa. SnepHas mozaens aroma. OneiTel D. Pesepdopaa. Monens atoma Bonopoaa no H. bopy.
KBanToBbIE reHEpaTOpHI.

EcrecTBeHHas painoakTUBHOCTh. 3aKOH PaJMOAaKTUBHOro pacrnaja. CriocoObl HaOMIOAEHUS U
perucTparuu 3apsskeHHbIX yactull. Jddexkr BaBunoa — UepenkoBa. CTpoeHHE aTOMHOIO sipa.
JlebexkT Maccel, OHHEprust CBSI3M M yCTOMYMBOCTH AaTOMHBIX siiep. SliepHble  peakiHu.
HckyccTBeHHass paauoakTUBHOCTh. Jlenenue Tsokenblx saxep. lLlenmnas  sanepHas  peakuus.

12



VYupasisiemas nenHas peakuus. SnepHsiii peakrop. IlomyueHue pagnroOakTUBHBIX H30TONOB U UX
NpUMeHeHue. buonornyeckoe nelcTBUE PAIUOAKTUBHBIX U3JIy4YEHUN. DJIEMEHTApHbIE YACTUIIBI.

3 YCJOBHSA PEAJIN3AIIMA YUYEBHOW TUCITATLIAHBI

3.1 MaTtepuajbHO-TeXHHYeCKOe o0ecrevyeHne

I[HSI pcajim3anu ImporpaMmmbl yqe6H0i/'I JUCHUIINIMHBL OPEAYCMOTPCHBI CICAYIOIIUC CIICHHUAJIBHBIC
MIOMCIICHUA U OCHAILICHUC .

Tun u HauMeHOBaHUue

OcHalleHHe CIeHAJIbLHOr0 MoMelleHusl
CIICHMAJBbHOT0 IMTOMCIIICHUA

KaOMHEeT €CTECTBEHHOHAYUHBIX | YueOHass  ayauTopus Uil HOpPOBEACHHUS  y4ueOHBIX,
JUCLUILINH NPaKTUYECKUX ¥ JTAOOPATOPHBIX 3aHATHH, U TPYMIIOBBIX H
VWHJUBHIyJIbHBIX KOHCYJIbTAlUW, JJI TEKyLIEro KOHTPOJIS H
IIPOMEKYTOYHON aTTECTALIUH.

naboparopust ®u3nku VYyueOHas ayIuTOpus s TPOBEAEHUS  Y4YEeOHBIX,
NPaKTUYECKUX ¥ JTAOOPATOPHBIX 3aHATHH, U TPYMIIOBBIX H
WH/IMBUIYAIBHBIX KOHCYJIBTAWH, IS TEKYIIEro KOHTPOIS U
IIPOMEKYTOYHON aTTECTALlNH.

Pabouee mecTo mpemnonaBarens: MEpPCOHANbHBIA KOMIIBIOTED,
npoekTop, paboune Mecra OOydaroOIIMXCs, JOCKa y4yeOHas,
yueOHast meOeb;

KO®, nemoHcTpanmmoHHOe  00OpyIOBaHHWE TIO  TeMeE
"IlepeMeHHbII TOK", NEMOHCTpAallMOHHOE OOOpYy/IOBaHHUE IO
TeMe "DnekTpocTatuka’, MOAEIN KPUCTAIUIMYECKON PEIIETKH,
JIEMOHCTPAIIMOHHOE o0opynoBaHuE 1o TeMe
"DnekTpomarneTusm", Mozaeip "DinekrpodopHas MamuHa";
AMIiepMeTphl 1a00PaTOPHEIE;

bapomerp;

BosbT™meTphI;

MynabTUMETPHI;

DIIEKTPOMETP;

TpyOku CTEKJISTHHBIE,

[ltatuser mabopatopubie mui-01;

Tabnnna MenaeneeBa;

['urpometp ncuxomerpuueckuiit BUT-1,

Habops! pe3ucTopoB ajisi mpakTUKyMa;

Habops! nabopatopubie «MexaHuKay;

Hab6ops! 1abopaTopHbie 10 3JEKTPOIU3Y;

Habops! naboparopubie «OnTuKay;

Monenu no ¢pusuke;

Habop o snektponu3sy (1eMOHCTPAIIMOHHBIH );

[Ipubop is nEeMOHCTpallMM 3aBUCUMOCTH COIPOTUBICHUS
MeTaJljia OT TeMIepaTyphl;

[Ipubop mis usyuenus npasuia Jlenia;

[Ipubop 17 u3MepeHus JUIMHBI CBETOBOW BOJIHBI ¢ HaOOpOM
TU(PAKIMOHHBIX PEIIETOK;

[Tpu3ma noBepoyHast MarHUTHasI

MS Windows (nmoamucka Imagine Premium) norosop J[-1227
ot 08.10.2018, cpok geiictBus:11.10.2021

MS Office Ne135 ot 17.09.2007, cpok aeicTBusi: 6eCCpOUHO

7 Zip cBoboano pacmpoctpansemoe (https:/www.7-zip.org/),
CPOK JIeHCTBHsI: O€CCPOYHO
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Tun 1 HAaUMEeHOBaHHUe

Ocnamenne CIICHMAJBbHOI0 IMOMECIICHUA
CIICHHMAJBbHOT0 IMTOMCIICHUA

[Tomemenne yis  camoctosTenbHOM | [lepcoHanbHbie KoMmbloTephl ¢ maketom MS Office, Berxomom
pabOoThI 0OYUYAIOIIMXCS B VIHTEpHET U C JOCTYIIOM B BJIEKTPOHHYIO WH(POPMAIMOHHO-
00pa3oBaTebHYIO CPEy YHUBEPCUTETA

[Momemenne g xpanmenus  u | llkadwr, cremmaxu i XpaHeHus — J1abOpaTOPHOTO
NpOGMIAKTHIECKOTO  00CITy>)KMBaHUS | 000PYIOBaHUS, HHCTPYMEHTOB M PACXOHBIX MaTEPUAIIOB.
y4e0HOT0 000PYIOBAHMS

3.2 YueOHO-MeTOANYeCKOEe U HH(POPMALMOHHOE 00ecniedeHHe Peain3aliu MPorpaMMbl
OcHoBHas JInTeparypa
1. Kopeitaukosa, E. C. @usuka [ans CI1O] [DnekrpoHHbIi pecypc]: yaeoHoe mocooue. U.1 / E. C.
KopsiTHUKOBA, JI.A. Onep, JI. A. Hukonoposa; MI'TY. - MaFHI/ITOFOpCK MI'TY, 2016. - 1 snekTpoH.
OIIT. TIACK (CD-ROM). Pexum JOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8120 pdf&show=dcatalogues/5/8843/S120.pd
f&view=true . — MakpooOBEKT.
2. Kopeitaukosa, E. C. ®usuka [InexkrpoHHsiii pecypc]: yueobnoe nocodue [nns CIIO]. 4.2 / E. C.
KopsiTHUKOBA, JI. A. Onep, JI. A. Hukonoposa; MI'TV. - MaFHI/ITOFOpCK MI'TY, 2016. - 1 anekTpoH.
OIIT. TIACK (CD-ROM). Pexum JIoCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8118 pdf&show=dcatalogues/5/8824/S118.pd
f&view=true . — MakpooOBEKT.
3. ®usuka. Teopus u npakTuka [IIeKTpoHHBIA pecypc]: yuednoe nocodue / [lox pen. mpod. C.O.
Kpamaposa. - 2-e u3n., jgon. u nepepad. - Mockpa: VL[ PUOP, HUI] MTH®PA-M, 2016. - 380 c. - Pexum
noctymna: https://new.znanium.com/read?id=264612 -. 3aru. ¢ skpana. - ISBN 978-5-369-01522-3
JonmosiHuTEIbHAS JIUTEpPATypa
1. ®dusnka [DnexTpoHubiit pecypc]: yaeOnuk / A.A. IMunackuii, I'.}O. I'pakoBckuii; mox oOmI. pe.
I0.M. luka, H.C. IlypeimeBoit. - 4-e uzn., uctp. - MockBa: ®OPYM: UHD®PA-M, 2017. - 560 c. 1. —
(Cpennee mpodeccronanbaoe odpasoBanue). Pexxum goctyma: https://new.znanium.com/read?id=90067
- 3arn. ¢ skpana. — ISBN 978-5-91134-902-8
2. Hemumuenko, B. WM. ®dusumka [DnektpoHHBIM pecypc]: ydeOnuk / B. W. [lemumyenko,
. B. lemumuenko. — 6-¢ u3a., mepepad. u mon. — MockBa: UHOPA-M, 2018. — 581 c¢. — Pexum
noctyna: https://new.znanium.com/read?id=300518 - 3ari. ¢ 5KpaHa.
3. Ky3znenog, C. 1. ®usuka: OCHOBBI JIEKTPOAMHAMUKH. DJIEKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI :
yue0. mocobue / C.1. Ky3nenoB. — 4-¢ usn., ucnp. u gomn. — M. : By3oBckuii yueoHuk : UHOPA-M,
2018. — 231 c¢. - ISBN 978-5-9558-0332-6. - Tekcr: oamektponssid. - URL:
https://znanium.com/catalog/product/956679
4, Kypc neknuit mo ¢usuke. Dnekrpoctatuka. IlocTosHHBIN TOK. DnekrpomaraeTu3M. Konebanus u
BOJIHBI [DnekTpoHHBINH pecypc]: yueOHoe mocobue / Kysnenos C.U., Cemkuna JI.W., Poro3sun K.U. -
Tomck: wu3a-Bo Tomckoro momurex. YyHuBepcutera, 2016. - 290 c. - Pexum pgocryna:
https://new.znanium.com/read?id=218874 - 3arux. c skpana. - ISBN 978-5-4387-0562-8

IIporpammuoe odecnieyenne u UHTEpHET-pecypehbl:

Hanmenosanune I1O Ne JloroBopa Cpok neiicTBUSA JTUIEH3UH

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

MS Office 2007 Nel35 ot 17.09.2017 OeccpouHo

7 Zip cBO0OOIHO pacmnpocTpaHsieMoe | 6eccpodHo
(https://www.7-zip.org/),

3.3 YueOHO-MeTOANYeCKOe 00ecnieYeHre CaMOCTOATEIbHOI PadoThl 00y4aIOIINXCS

CamocrosrenbHas padoTa sBisieTcs: 00s3aTeNIbHON IS Kax1oro odyyatomierocs. CamocTosTenbHas
paboTa MOXXET OCYIIECTBIIATHCS WHAWBUIYAIbHO HJIM TPYNIAaMH B 3aBUCUMOCTH OT ILesd, 00beMa,
KOHKPETHOU TeMAaTUKU CAMOCTOSITEIbHON pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUH 00YyYarOIUXCS.
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https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
https://new.znanium.com/read?id=264612
https://new.znanium.com/read?id=90067
https://new.znanium.com/read?id=300518
https://znanium.com/catalog/product/956679
https://new.znanium.com/read?id=218874

KoHTponb pe3yipTaToB BHEAYAUTOPHON CaMOCTOSITENILHOW pabOThI OCYIIECTBISTHCS B IMpenenax
BpEMEHH, OTBEJIECHHOTO Ha O0Os3aTCIIbHBIC YUYeOHBIE 3aHATHUS W BHEAYIAUTOPHYIO CaMOCTOSTEIBHYIO
paboTy oOydaromuxcsi 1Mo y4eOHOH TUCIUIUIMHE, MPOXOJUT KaK B TMHCHMEHHOW, TaK W YCTHOW WIIH
CMEIIaHHOH opMe, ¢ IPEICTABICHHEM WU3ICIHSI HITU TIPOAYKTa TBOPUYECKOU JICATEIIBHOCTH.

B xagectBe ¢opM u METOJIOB KOHTPOJISI BHEAYTUTOPHOW CAMOCTOSITENILHON PabOThl HCIIONB3YIOTCS:
MPOBEPKa BBIIIOTHEHHOM pabOThI MPENnoAaBaTeieM, CEMUHAPCKUE 3aHATHS, TECTUPOBAHUE, CAMOOTYETHI,

KOHTPOJIbHBIC PA0OTEHI, 3aIIUTa TBOPUCCKUX PabOT U Jp.

Ne | HammenoBaHue pas3zesna/TeMbl Bunel 3amaHumii IS CaMOCTOSITENIBHOW — BHEAYJIMTOPHOM
paboThl
1 Tekcr 3axanus:
CocTaBUTH TJIOCCApUI IO MEXAHUKE
ean:
PacKpBITh COJACpPKAHWE OCHOBHBIX TEPMHUHOB, DPa3bsSCHUTH
CJIOBa-TEPMUHBI B KOHTEKCTE ITAaHHOW TEMBI, PACKPBITh HX
3HAYEHHUE, 1aTh X HAYYHOE TOJIKOBAHUE.
Tema 1.1 Kunemaruka PexoMeHgaumu 1o BbINOJHEHUIO 3a1aHMS:
Tema 1.2 3aKOHBI MEXAaHUKU st BeneHust Tiioccapusi AOJDKHA OBITH 3aBefieHa OTAC/IbHAs
HrroTona TeTpaab WIH MOKHO BECTH CJIOBaph C KOHIIA OOIIEH TeTpaau
Tewma 1.3 3akoHBI COXpaHEHHUS B JUIL  KOHCIIEKTOB, BO3MOXXHO COCTAaBJICHHE JJIEKTPOHHOI'O
MEXaHUKe rioccapus Kak OJIHOrO U3 BUJOB MHAUBUIYAJIBHBIX TPOEKTOB.
Kpurepun ouenku:
TounocTs (HOPMYIMPOBOK TEPMUHOB TIPpH TMPOBEIACHUU
(bu3MUeCcKOro AUKTAHTA, III0CCapUil caaeTcst B OyMaKHOM KITH
aneKTpoHHOM BapuaHTe. ConepkaTellbHas 4acTh M 00BbEM
TEPMUHOJIOTUN JIOJKHBI COOTBETCTBOBATH IPEABSABICHHBIM
TpeOOBAHUSIM.
2 Texcr 3ananus:
Tunossle pacueTHO-Tpaduueckue padboThl
Tema 1.2 3aKOHBI MEXaHUKHU P pag p
Hean:
Heiorona 3ajaHuil: yrayOjleHue paHee M3yYE€HHOro Marepuala
Tema 1.3 3aKOHBI COXpaHEHHUS B - YHIYRIIe p Y p ’
MEXAMIKE BbIpa0OTKa YMEHUW W HAaBBIKOB IO IpUMEHEHHUIo (opmy,
' COCTABJICHUIO AJITOpUTMa THUIOBBIX 3aJaHUM, NPUMEHEHUE
Tema 3.1 DnexTpuyeckoe mnoJse
MOJIYYEHHBIX 3HAHUS Ha PAKTHKE
Tema 3.2 3aKOHBI HOCTOSIHHOTO .
ToKa PexoMeHganuu Mo BHINOJHEHUIO 32/1aHUSA .
BBIIIOJIHEHHS] YIPAXKHEHUN 10 MIPEII0KEHHOMY AT OPUTM
Tema 3.4 MarautHoe nose ynp pez y PHTMY
CaMOCTOSITEJIbHBIN MTOUCK anropurma BBITIOJIHEHUS
Tema 3.5 DnexkTpomarHuTHas N
YIOpaKHEHU I
UHAY KIS
Kpurepun ouenku:
Tema 5.1 Ilpupona csera. .
o TOYHOCTh  PAacyeToB; OOBEM  BBINOJIHEHHBIX  3a/IaHUH,
BonHoBsie cBoOlicTBa CBETA
odopMmIieHHE
3 TexcT 3agaHuA:
CocTaBUTh CPaBHUTEIBHYIO TAOIHUILY
Tema2.1 OCHOBBI MOJNEKYJISIPHO- Hean:
KHMHETUYECKOU TEeOpUHU NOBTOPUTh M CHUCTEMATU3UPOBATH H3YUYEHHBIA MaTepual,
Tema 2.3 CpoiicTBa napos, HAay4YUThCS BBIACNATH TJIABHOE M OCHOBHOE, JIAKOHUYHO,
JKUIKOCTEN U TBEPABIX TEl KOMIAKTHO M CKaTo W3J0XKHUTh OTOOpaHHBIA MaTepual,
Tema 4.1 Mexanuueckue HAYYUTHCS KIaCCH(PHUIMPOBATh U3JAraeMblii Marepuan Io
KoJIeOaHUS U BOJHBI YPOBHSIM 3HAYUMOCTH.
Tema 4.2 DneKTpoOMarHuTHbIE PexoMeHganuu 10 BBINOJIHEHUIO 32/ IaHUS:
KOJICOAHUS U BOJTHBI JlanHbIle CpelncTBAa HATJSAHOCTH BBIMONHSIOT  (YHKIIHIO
Tema 5.1 IIpupona csera. KOHCIEKTUPOBAHHUS Marepuasia. ITpu 3aII0JIHCHUH
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BosHoBBIE cBOMCTBa cBETa
Tema 6.1 KBauToBas ornrmuka

CPaBHUTENIFHONW TaONUIBI HEOOXOAWMO BBIICIUTH TJaBHOE B
Teme. JIJakOHWYHO, KOMITAKTHO, CKATO U3JIOKUTHh OTOOpAHHBIN
marepuan. Jlornka mocTpoeHuss TabiaMI - OTpakKeHHeE
COZIEPXKATENIbHBIX CBA3CM MEXIYy CIMHMIAMU H3JIaraeMoun
UHPOpPMALIUK, HX YeTKass KiIacCH(PUKALUsi 1O YpPOBHSIM
3HaYMMOCTH.

Oransl paboThl Hal CPAaBHUTEIBHON TaOIUIIEH

1. ITouck naOpMaIIH

2. Ananu3 nHGOpManun

3. Ocwmpicnenne nH(pOpMaIHu

4. Cunre3 MHPOPMAIIH.

Kpurtepuu onenku:

000CHOBaHMUE, JIOTHIHOCTD, YETKOCTh, PAIIHOHAILHOCTh
U3JI0KEHUS MaTepHaa.

Tema 2.1 OCHOBBI MOJIEKYJISIPHO-
KHHETUYECKOU TEOPHUU.
N neanpHbIiiras

Tema 2.2 OCHOBBI TEPMOJUHAMUKHI
Tema 3.1 DnexTpudeckoe mose
Tema 3.2 3aKOHBI TOCTOSTHHOTO
TOKa

Tema 3.3 DaeKTpUYECKUN TOK B
pPa3IUYHBIX cpeaax

Tema 5.1 Ilpupona cBera.
BonHoBbIE cBOMCTBA cBETA

Texkcr 3apanud:
[ToaroroBka K CEMUHAPCKOMY 3aHSATHIO

Hean:

YrinyOuth, KOHKPETU3MpPOBaThb U  pacIIUpUTh  3HAHMUS,
OBJIAJICTh UMM Ha 0oJiee BBHICOKOM YPOBHE PEHPOIYKIIUU H
TpaHcHopMaIHH. 3aKkpenuTh ~ yYMEHUS M HaBBIKU
CaMOCTOSITEIIbHOU paboTHI. Pacmuputs o0mmuid,

npodeccuoHaNbHbIN U KyJIbTYPHBIH KPYTo30p.
PexomMeHaanuy 10 BHINOJIHEHHIO 32 IaHUSA:

[ToaroToBKa K CEMHHAPCKOMY 3aHATHIO SBJSCTCS OJHUM W3
HanboJjiee CIOXKHBIX BHJIOB CaMOCTOSITEIIBHOW  paboTHI,
OOJIBIIION IIeTIEHANIPABIECHHON CaMOCTOSTEIHHOW PabOThI HaJ
BBICTYIUICHUSIMH W/WJTH TOKJIaJaMHU.

OTtanel IOATOTOBKU:

1) BeisicHUTH TEMY U BOIIPOCHI CEMUHApa

2) O3HaKOMHTBHCS C PEKOMEHIOBAHHOM JIUTEPATypOit

3) BeisicHuTh MHAMBUYAIEHOE 3a/1aHUE (€CITH €CTh)

4) IlmanupoBanue padOTHI:

5) Urenue nuTepaTyphl: HAYMHACTCS C OCHOBHBIX HCTOUYHHKOB
(yueOHUK, TEKIHs) U 3aKaHIYMBaeTCs padOTOMN Ha
JIOTIOJTHUTEIILHON JIUTEPaTypoid

6) Boimucku: genaroTcs o KaKJI0MY MYHKTY IUIaHa.

7) CocraBieHHe IJlaHA BBICTYIUICHUS, TOTOBSTCA ILIUTATHI,
TE3UCHI.

[Inan momoraer opraHu3oBaTh CBOIO pabOTy Hal TEMOH,
JieNaeT OTBETHl OoJiee IIeJICHAINPABICHHBIMH, JOTUYHBIMH,
MOCIIeI0BaTEbHBIMU, 10Ka3aTeIbHBIMHU.

Kpurepun ouenku:

chopMyIUpOBaTh MOJHBINA M MPaBUIBHBIA OTBET HAa BOMPOCHI
ceMHuHapa,

JIOTUYHO U CTPYKTYPUPOBAHO U3I0XKUTH MaTepuan. [lpu stom
CTYJEHT JIOJDKEH MOKa3aTh 3HAHUE CIICIUATBHOMN JIUTEPATYPhI
MPOJEMOHCTPUPOBATh yMEHHE OOO3HAYUTH MPOOIEMHBIC
BOIPOCHI B COOTBETCTBYIOIIEH 001acTH

MPOAHATM3UPOBAThH UX U MPEUIOKHUTh BAPUAHTHI PELICHUH,
JaTh  HWCUEPNBIBAIOIIME OTBETHl HA  YTOUHSIOLIUME U
JIOTIOJTHUTEIbHBIE BOMPOCHI

TexcT 3apanua:
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Tema 2.2  CsoiicTBa
YKUJIKOCTEN U TBEPJBIX TEN
Tema 2.3 OcHOBBI TEPMOAMHAMUKHI
Tema 3.1 DnexTpuyeckoe moJe
Tema 3.4 MarauTHoE I10JIC

1apoB,

Tema 4.2 DnexrpoMarHUTHBIE
KOJI€OaHUS ¥ BOJIHBI

Tema 5.1 IIpupona
BoaHOBEIC CBOMCTBaA CBETa
Tema 6.2 @wus3uka aromMa U
aTOMHOTO si/1pa

CBCTa.

[IpuroroBUTH MUHH-IIPOEKT

eab: pa3BUTHE JUYHOCTH YYAUIUMXCS HAa OCHOBE YCBOCHHS
YHUBEPCATBHBIX CIIOCOOOB ACSITETLHOCTH

Pa3BuBaTh y ydYamuxcsi CHOCOOHOCTH CaMOCTOSITEIIEHO
CTaBUTH Y4eOHBIC II€JIH, MPOCKTUPOBATHh MTyTH UX peaTn3aiiuu
(T.e. ONTHMAaIbHO OPraHU30BHIBATH CBOIO JIEATEIBHOCTB),
KOHTPOJMPOBAaTb M  OLEHUBATh  CBOU  JIOCTH)KEHUSA
dbopMupOBaTH yMEHUE YUYHUTHCS). MHTETpalvs HMEIOIIUXCS
3HAHHUH U TIPUOOPETCHIE HOBBIX

PexoMeHaanuu N0 BLINOJHEHHUIO 3aaHUA:

[IpoekTHAst AEATEIBHOCTH - YaCTh CAMOCTOSITEILHOU pabOTHI
yyanuxcsi. KauecTBEHHO BBINOJHEHHBIA MPOEKT — 3TO
MOATAITHOE TUIAHUPOBAHHUE CBOUX JICUCTBUM, OTCIEKHUBAHUE
pe3ynapTaToB cBoeil paborhl. [lokazaTenem ycmemrHoOCTH
MIPOEKTA SIBJIAETCS €ro MPOIYKT.

Kpurepuu oueHku:

AKTyanbHOCTh, TIJyOMHA, HAay4YHOCTb  TEOPETUYECKOTO
MaTepHania; YETKOCTh +BBICTYIUJICHHUS, YpOBEHb
CaMOCTOSITENIBHOCTH;  HMCIOJIB30BAaHUE  MYJbTUMEIUNHON

Ipe3CHTal, €€ KauCCTBO, BPEMA BBICTYIIJIICHHUA
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUA YUYEFHOW JUCIATLIINHBI
KoHTposib ¥ OLIEHKa pPe3yJIbTaTOB OCBOCHUS IUCLUIUIMHBI OCYILECTBIISIETCS IIPENOJABATEIEM B

IIPOLIECCE TEKYIEro KOHTPOJISI U IPOMEXKYTOUHOM aTTECTALINH.
4.1 Texymmii KOHTPOJIb

Ne KonTponupyemslie pa3aeibl KonTponupyemsie HanmenoBanue
- (TeMbl) yueOHOW JUCIUILIMHBI pe3yIbTaTh OLICHOYHOI'O CPEACTBA
1 Beenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Paznen 1 Mexanuka 11P1, ITP2, I1P3, I1P4, | Konmporetas paboma
I1P9 Tecm
3 JIP4, MP4, IIP1, I[IP4 | /luxmanmet
Tema 1.1 Kunemaruka I
[paxmumeckas paboma
(npaxmumeckoe 3a0arue)
4 Tema 1.2 3akonsl wmexanuku | JIP4,MP3,IIP2, Tpaxmuseckas paboma
HrroTona I1P4,1IP9 (nparmireckoe sadarue)
5 Tema 1.3 3akonbl coxpanenus B | JIP4, MP3,MPY, [IPI- | Ilpakmuueckas paboma
MEXaHHUKE 1IP4 (npaxkmuueckoe 3adariue)
Jlabopamopras paboma
6 Paznen 2 JIP4, JIP9, MP3, MP4, | Tecm
MPY, ITP2, ITP3, | Konmpomnas paboma
OcHOBBI MoJIeKYIsIpDHON DUBMKH | J7P4 [IP7, [TPS, ITIPY,
U TePMOJAMHAMHUKH IIP10, ITP11
7 Tema 2.1 OcHOBBI MoOJIeKYJIIpHO- | JIP9,MP3, MP4, IIP2, | Ilpakmuueckas paboma
KUHETHYECKOU TEOPHUH. IIP3, IIP4, IIPS8 (npaxmumeckoe 3a0arue)
W ieanbHbIi ra3 JlabopamopHas paboma
Jluxmanmor
8 2.2 CeoiicTBa mapos, xuakocred u | JIP9, MP3, [IP3, I[IP7, | JlabopamopHas paboma
TBEPJBIX TEJ TIPS, IIP9, IIP10
9 Tema 2.3 OcuoBsl | JIP4, MP3, MP9, I1IP2, | [lpaxmuueckas paboma
TEPMOJIMHAMUKHI IIP3, IIP4. IIP11 (npaxmumeckoe 3a0arue)
10 JIP13, MP3, MP4, | Konmpomnaspaboma
Paznen 3 MPS, ITP4, ITP5, | Tecm
JIEeKTPOAMHAMHUKA 11P6, I1P7, ITPS,
1IP11
11 JIP13, MP4, MP5, | Ilpaxmuueckas paboma
Tewma 3.1 DnexTpuueckoe mojue
IIP4, ITP6, IIP7 (npaxmueckoe 3adare)
12 JIP13, MP3, MP4, Tpaxmumeckas paboma
Tema 3.2 3aKOHBI IOCTOSIHHOIO IIP4, IIPS, IIP8 (npaxmurieckoe 3adamue)
TOKa JlabopamopHas paboma
Jlukmarmol
Tema 3.3 DnekTpudeckuil TOK B JIP13, MP3, MP4, Jlabopamopmas paboma
13 pa3IMYHBIX cpeaax IIP4, IIP5, [IP11

18




14 JIP13, [1P4, IIP11 Tpaxmuueckas paboma
Tema 3.4 MaraurtHoe 110J1e
(npaxmuueckoe 3a0arue)

15 Tema 3.5 DnexTpoMarHuTHas JIP13, MPI, IIP4, Tpaxmuueckas paboma

WHTYKIHS IIP11, IIP6 (npaxmureckoe 3adarue)
16 JIP4, JIP13, MP3, Tecm
Paznen 4 MP4, IIP1, ITP2, Konmpomvnas paboma
KoJie6anus v BoIHBI IIP4, ITP10
17 Tena 41 MexAHIIECKIE JIP13, MP3, IIP1, Tpaxmuueckas paboma
I1IP2, I1P4 (npaxmumeckoe 3a0aHue)
KoJicOaHUS U BOJIHBI JlaGopamopras paboma
18 JIP13, MP3, MP4, Tpaxmuueckas paboma
Tema 4.2 DnexTpoMarHUTHBIE
5 IIP1, ITP2, IIP4, IIP10 | (npakmuueckoe 3a0aHuie)
KOJIeOAHUS U BOJTHBI Jlabopamopmas paGoma

OnTuKa A OHMPOIILHAS PADOMA
20 JIP4, MP3, IIP], T paxmuseckas paboma

Tema 5.1 [Ilpupoma  cBerta.

y IIP2, I[TP4, [TP8 (npaxmureckoe 3aoarue)

BomoBrie cBolicTBa cBeTa JlaGopamophas paboma
21 Pazzed 6 JIP4, MPY, IIP2, ITP4, I];ecm -

JJieMeHTbl KBAHTOBOM (PM3UKH 11Pe, I1P11 OHIMPOTHAA pavomd
22 JIP4, MP9, IIP2, IIP4, | Ilpaxmuyeckas paboma

Tema 6.1 KBantoBas onTHka 1IP6, 1IP11 (nparmuecioe sadaruie)

JIP4, MP9, [1P6, T paxmumeckas paboma

23 Tema 6.2 dusuka atroma u
JIP11 (npaxmumeckoe 3a0arue)

dTOMHOI'O AgJpa

24 JIP4, MP9, IIP1, TIPS, | Tecm

11P7, I1P11

Pa3zpgen 7
IBosronusa Beeaennoi

25 Tema 7.1 Ctpoenme u passutu{ JIP4, MP9, IIP1, TIPS,
Bcenennoin IIP7, IIP11]

4.2 IIpoMexyTOYHAA ATTECTAIUSA

HpOMe)KyTO‘lHaH aTTecranuAa 06yqafomnxc;1 OCYHICCTBIIACTCA IO 3aBCPHICHHUU U3YYCHHUA
AUCHUIUIMHBI U TIO3BOJIACT ONPEACTINTD KaUCCTBO U YPOBCHB €€ OCBOCHU .
qbopMa HpOMe)KYTOHHOﬁ aTTecTaluy 0 JUCUHMUIUINHE «DH3HUKay ,Z[I/I(I)(I)epeHL[I/IpOBaHHHﬁ 3a4eT B 1

CEMECTPC U DK3aMCH BO 2 CCMECTPE.

No Bonpocel oughgpepenyuposannozo 3auema/ oudakmuyeckue Tema
eOuHuYbl

1 | Bunsl 1BuKeHUS Tena.

2 | Yckopenue. [lepemenienue.

3 | Buapl MeXaHMUYECKUX CHIL Paznen 1 Mexanuka

4 | 3akonsl HproTOHA.
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Nmnynbe Tena. UMiyisc cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCA.
Mexannueckast pabota. MoIIHOCTb. DHEpPruss M €€ BHIbL. 3aKOH
COXPAHEHHUS SHEPTUHU.
7 |OcuoBusie nonoxenus MKT. Auddysus. bBpoynosckoe nuxenue.
Paznen 2
OCHOBBI MOJIEKYJISIPHOI
8 |OcnoBHoe ypaBHenne MKT. JlaBnenue rasa. (pu3HKH 1 TEPMOAMHAMHUKH
9 |YpaBHEHHE COCTOSHUS UACATHLHOTO rasa. M3omporecch B ra3ax.
10 |[TepBoe HayaIO0 TEPMOANHAMUKH, €r0 MPUMEHEHUE K N30IPOIIECCaM.
11 |TBepasle Tena, X CBOMCTBA.
No Konmponwsusie 6onpocwt Ix3amena/Ooudaxmuueckue eOUHUNbl Tema
1 |Ocuosubie nonoxxkerust MKT, ux onbitHoe o6ocHOBanHue. Auddysus. Paznen 2
BbpoynoBckoe asuxenue. OcHoBHoe ypaBHenue MKT. OCHOBBI MOJIEKYJIIPHOM
(U3UKA U TEPMOJIUHAMUKU
2 |DnexTpuueckas eMKOCTh. KoHIeHCATOPBI U UX BUIIBL. Paznen 3
DJIEeKTPOIMHAMHUKA

3 |Ompenenuth  CKOPOCTh  OTJAYM  BUHTOBKH, €CIH  CKOPOCTB

BhUIeTaromeld mym 760 M/c, a Mmacca BuHTOBKHA B 500 pa3 Oosibie
MAacCChI ITyJIH Paznen 1 Mexanuka

Kpurepun oueHku ouggpepenyuposannozo 3auema u sk3amena

- «OTAUYHO» - TEOPETHUECKOE COJEepKaHUE Kypca OCBOEHO IOJIHOCTHbIO, 0e3 MpoOernos,
yMeHHUsl ¢(hOpMHUPOBAHbI, BCE MPEAYCMOTPEHHBIE MTPOrPaMMOIl yueOHbIE 3aJjaHHsI BBIITOJIHEHBI, KAYECTBO
UX BBITIOJIHEHUS OLIEHEHO BBICOKO.

- «Xopouio» - TEOPETHUECKOE COJIep>KaHHue Kypca OCBOEHO IMOJHOCTBIO, 0e3 mpoOernos,
HEKOTOpble YMEHHS CGHOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHBIE MPOrpaMMol YydeOHbIe
3aJlaHUs BBITIOJTHEHBI, HEKOTOPbIE BHU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

- «Y IOBIIETBOPUTEIILHO» - TEOPETUUYECKOE COJIEpPKaHHE Kypca OCBOEHO YaCTUYHO, HO
mpoOesibl HE HOCAT CYLIECTBEHHOI'O XapakTepa, HEOOXOIUMble YMEHHS paboThl C OCBOECHHBIM
MaTepuaJoM B OCHOBHOM C(HOPMHPOBaAHBI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoOil 00y4YeHUS
y4eOHBIX 33JaHUI BBHITIOTTHEHO, HEKOTOPHIE U3 BBIMOJHEHHBIX 3aJaHUI cofepkKaT OMIHOKH.

— «HeynoBneTBOpUTENBHO» - TEOPETUYECKOE CO/IEPKAHKE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHHs He ¢(hOpMUPOBaHbI, BHIIIOJIHEHHBIE YU€OHBIC 3a/1aHUs COJIEPKaT IpyObIe OMIUOKH.
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[Tpunoxxenue 1

AKTUBHBIE U UTHTEPAKTUBHBIE METO/Ibl OBYUYEHUSA

1. AKTUBHBIE UM UWHTEPAKTUBHBIE METOJbl HCIOJB3YIOTCS IPU IPOBEIECHUU TEOPETUUECKUX H
MIPAKTUYECKUX 3aHATUM:

Pasgen/Tema

HpI/IMeHﬂeMI)IG AKTHUBHBIC
1 MHTCPAKTHUBHBIC MCTO/IbI

Kparkas xapakrepucruka

Paznen 1 MexaHuKa ¢ 3JieMeHTaMu TCOPUH OTHOCUTEJIBHOCTH

Tema 1.3 3akoHbI
COXpaHEHUS B
MCXAaHUKEC

['pynnoBeie AucKyccuu
«3aKOHBI COXPaHEHMUSI B
MEXaHUKE»

CryneHTsl paboTaloT B B MHUKpOrpyHmax:
pelIaloT MPaKTUYECKUEe 3a/adyd, OTBEYAlOT|
Ha MpoOJeMHBbIE BOMPOCHI M MPUXOAAT K
oOmieMy BBIBOAY O 3HA4eHMHM 3aKOHOB
COXPAHEHHUS B IIPUPOJIE.

Paznen 2 Mosekyasipuas ¢pusuka. Tepmoaunammuka

Tema 2.1 OcHOBEI
MOJIEKYJISIPHO-
KWHETHYECKON
teopun. HpaeanbHbIi
ras

HenoBas urpa
«AbcomoTHas
TeMIieparypa.
AOCOITIOTHBIA HYJTb)»

[IpenomaBaTenr B Hayajie W MO XOAY
U3JIOKEHUs y4eOHOro Marepuajia co3/JaeT
npoOJeMHBIE CHUTYallii M  BOBJICKACT
CTYJICHTOB, OOBEAMHEHHBIX MO KOMaHAaM
B uX aHaimu3. OOCyXIaroT CyIIecTBOBaHUE
NPEJEIbHO HU3KUX U BBICOKHUX TEMIIEPATyp

Pa3znes 3 OCHOBBI 3JIEKTPOAUHAMUKH

Tema 3.3
DIEKTPUYECKUN TOK
B MMOJIYTIPOBOTHUKAX

Ananuz
CUTyaIuu
«ITpoBOAMMOCTE pa3HBIX
cpem»

KOHKPETHOM

Conepxanue TOJaeTcs  4epes
BOIIPOCOB O IMPOBOJMMOCTH Cpea, O
HOCUTECIIAX TOKa, HpI/IMeHeHI/II/I TOKa B
cpemax, Ha KOTOpPBIE CTYJEHTHI JIOJDKHBI
OTBEYATh HEMOCPEACTBEHHO B XOJIE JICKIIWH.
Opranuzanys TMCKyCCUu

CepHI0

Pa3nen 4 Kosie6anusi 1 BOJTHBI

Tema 4.2 I'pynmoBeie muckyccun | Pabotas B KOMaH/J1e, CTYJICHTHI

DneKTpOMarHUTHbIE «ITapameTpsl 1 OPUMEHSIIOT 3HAHHUA MaTeMaTUKH IIpH

Kosie0aHUs U BOJIHBI ypaBHEHUE MOCTPOCHUU rpadukoB
ANIEKTPOMArHUTHBIX TPUTOHOMETPUUECKUX byHKIUH K
KoJIe0aHUiT» OTHCAHUIO 3NEKTPOMArHUTHBIX

KOJIeOaHMIA.

Pa3pen 5 Onruka

Tema 5.1 Ilpupona | Ananus KOHKpeTHOM | JleMOHCTpanusi 3aKOHOB MPENOMIICHUS U

CBeTa. BonnoBeie | cutyanun ~ «BoJHOBBIE | OTpakeHUsI CBETa, BOJHOBBIX CBOWCTB

CBOMCTBA CBETa

CBOMCTBA CBETa»

CBETa C TIOMOIIBI JAUDPAKIIMOHHOMN
pemietku U crnektporpada. Opranuzanms
JMCKYCCHH-  CHUTYyallUs-yIPAKXHCHHUE, B
KOTOpOil oOyuyaemble YINPaKHSIIOTCS B
pCLICHUH HETPYJIHBIX 3a/la4, HUCIONIb3Ys
METO]I aHaNOTuu (yueOHbIE CUTYAIIHH ).
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NEPEYEHb IPAKTUUYECKHUX/JIABOPATOPHBIX 3AHSATHI

[Tpunoxenne 2

Coaepxanue TeMbl NpaKTHYECKUX/JIA00PATOPHBIX 3aHATHI KoimuecTBo
o0yueHust 4acoB
Paznen 1 Mexanuka 14
1.1 Kunemaruka IIpakTnueckas padora Ne 1 Pemenue 3anad o 2
KHHEMaTHUKE.
IIpakTnueckas padora Ne 2 Pemienue 3a1au Ha 2
napaMeTphbl BpallaTeabHOro JBUKECHUS
JlabopaTropnas padora 1 «OnpezaeneHue mioTHOCTH 2
BEIIECTBAY
1.2 3akoHb1 IIpakTHyeckas padora Ne 3 Pemrenue 3a1a4 Ha 3aKOHBI 2
Mmexanuku Herorona| HeroToHa.
1.3 3akoHbI IpakTHyeckasi padora Ne 4 Pemenne 3a1a4d Ha 3aKOH 2
COXpaHEHUs B COXPAaHEHHUS UMITyJIbCca
MEXaHHUKe
IIpakTnyeckas padora NeS Pelienue 3a1a4 Ha 3aKOHBI 2
COXPAaHEHHUS SHEPTUU.
JlabopaTropnasi padora 2 «/3yueHnne 3aKkoHa COXpaHECHHS )
MEXaHUYECKOI SHEPTum»
Pa3znea 2 MOJIEKYJISIPHASA ®U3UKA. TEPMOJANHAMHUMKA 15
2.1.0cHOBBI IIpakTudeckasi padora Ne 6 Pemenue 3anad mo reme 2
MOJIEKYJISIPHO- «OcHoBbl MKT».
KWHETUYECKOU IIpakTnyeckas padoraNe7 «Pemenue 3a1a4 Ha
Teopun. aeanbHblil | ypaBHEHUE COCTOSIHUS UICAIBHOTO Ta3ay
ras JlabGopatopnas padora Ne3 [IpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CpoiicTBa JlabopaTtopnasi padora Ned4 Poct KpuCTaJIIOB. 2
napos, xuakocteir | Jlaboparopuasi pabora Ne5 l3mepeHue Bia)kHOCTU 2
U TBEPIBIX TEI BO3yXa
JlaGopatopnas padora 6 «OnpezaeneHue yaeabHOU
TEIIOEMKOCTH BEIIECTBA» 2
2.3 OcHOBBI IIpakTnueckass padora Ne 8 Pemenue 3amau mo teme 2
TEPMOJIUHAMUKHU «OCHOBBI TEPMOJIMHAMUKI
Paszpen 3 OCHOBBI 3JIEKTPOAUMHAMMKHA 24
3.1 Dnexrpuueckoe | IlpakTuyeckast padora Ne 9 Pemenue 3agau no teme 2
noJie «DNEeKTPOCTATHUKAY.
3.2 3aKoHBI JlaGopaTopnas padora Ne 7 «OnpezneneHue yaeapHOro 2
IIOCTOSIHHOTO TOKa COIIPOTHBIICHUS IPOBOJAHUKAY.
Jlaboparopnasi padora Ne 8 «M3yuenue 3akona Oma nist 2
ydacTKa LEenn.
JlaGopaTopnasi pabora Ne 9 «IIpoBepka 3aK0HOB 2
NapaJuIeIbHOTO COEANHEHHUS TPOBOJHUKOB.
JlaGopaTopnas pabora Ne 10 «Onpenenenne O/1C n 2
BHYTPEHHETO CONPOTHUBJICHUSI UICTOYHMKA DJIEKTPUUECKOU
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SHEPTUM

JlaGopaTopHas padora Ne 11 VccnenoBanue 2
3aBHCHMOCTH MOIIHOCTH, MTOTPEOIsIeMOl TaMIIoi
HaKaJIMBaHUs OT HANPSDKEHUS Ha €€ 3aKuMax
IpakTuueckas padora NelO «Pemenne 3a1ay Ha 3aKOHBI 2
Oma. ConpoTHBIICHUE
IIpakTnueckas padora Nell «Pemenue 3a1au Ha 3aKOHBI 2
COCAMHEHUS TIPOBOJHUKOBY
IpakTuyeckas padora Ne 12 Pemenne 3a1a4 Ha
(opMyIBl pabOTHI M MOIITHOCTH TOKA 2
3.3 Dnekrpuueckuii | JladbopaTtopHas padora Nel2 «Onpenenenue 2
TOK B AIIEKTPOXUMUYIECKOTO SKBHUBAJICHTA MEIM».
noJsiyrpoBogHukax | Jlaboparopuasi padora Nel3 «/3yueHue cBOWCTB
MOJIyIIPOBOIHUKOB). 2
3.5 IpakTuyeckas padora Nel3 Pemenue 3amad mo teme 2
DnekTpoMarHuTHasi | « MarHUTHOE 1oJe. DIIEeKTPOMarHuTHAS WHITYKITHSD.
WHTYKITHSI
Pasnen 4 KosieGanus v BOJIHBI 12
4.1 Mexannueckue | Jlaboparopuasi padora Nel4 I3ydenuwe 3aBHCHUMOCTH 2
KoJieOaHus U nepuoja KoneOaHUil HUTAHOTO (WIM TMPYKUHHOTO)
BOJTHBI MasTHUKA OT JUIMHBI HUTU (WJIK Macchl Tpy3a).
IIpakTnueckass padora Nel4 Pemenue 3amay  Ha 2
napaMeTpsl KojaedaTeNbHOro ABHKCHHUS
4.2 IMpakTuyeckasi padora 15 «Pemenue 3a1au Ha BUBI 2
DJIEKTPOMArHuTHBIE | COMPOTUBIICHUID)
koneOanus u BoiHbl | [IpakTHyeckas padora Ne 16 Pemenne 3a1a4 mo reme 2
«Ilepemennsrii Tok. TpaHchopmaTopy
IMpakTuyeckasi padora Nel7 «nekTpoMarHUTHBIC 2
KoJ1e0aHus U BOJHBD).
JlaGopaTtopnas padora Ne 15 «3yuenue ycrpoiictBa 2
TpaHcopmaropa, reHepaTopay.
Pa3nen 5 OnTuka 10
5.1 IIpupona Jlaboparopnasi padora Nel6 «OmnpenencHue 2
cBeTa. BonHoBEBIE MOKA3aTeNs MPEIOMIICHUS CTEKIIaY.
CBOICTBA CBETA JlaGopaTopnas pa6ora Nel7 «/3yuyenue untepdepeHInm 2
U AuQpakuumy.
JlaGopaTopnasi pabora Nel8 3mepenue 1iinHEbI 2
CBETOBOM BOJIHBI C IOMOIIBIO AUPPAKIIMOHHON PEIIETKH.
JlaGopaTopHas padora Ne 19 «HaGnronenue criekTpoB
U3JTY4YEHUS U MOTJIOIEHUS. 2
IIpakTuuyeckas padora Ne 18 Pemenue 3agau no teme
«BOITHOBAS ONTHKA» 2
Pasnen 6 JeMeHTbI KBAaHTOBOH (U3NKHU 3
IIpakTuuyeckas padora Ne 19 Pemenue 3agau no reme 2

6.1 KBanroBas
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ONTHKA «3axoHnbl poTorddexrar

6.2 Omuka aroma | IlpakTudeckasi padora Ne20 Pemenue 3amau o teme 1
1 aTOMHOT0 si1pa «PannoakTUBHOCTb. 3aNKCh AJIEPHBIX pEAKIUIi»

UTOI'O 78
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OBPA3OBATEJIbHBIA MAPIIIPYT

[Tpunoxenne 3

Kontposnmpyemsbie
KoHntposbHas| pasnensl (T?MBI) Kontpomupyemsbie Omenounbre cpeacTsa
TOYKa yaeOHOI pe3yabTaThl
JVCIIATUTAHBI
Nel JIP4, MP 3, MP4, | KontpoabHasa (1. 3anmauu ¢ HoCTpOE€HUEM
IIP1, IIP2, IIP3, pabora yepTexa
Pasnea 1
Mexannka ITP4, ITP9 2. PacuerHble safaun
3. dusmuecknil TUKTAHT
Ne2 Paznen 2 JIP4, JIPY9, MP3, | KoutpoasHasa (1. TecroBblie 3amaHus
MP4, MP9, IIP2, pa6ora 2. Pacuernsbie 3amaun
Ocmosnl | yp3 1py,  11P7,
MOJICKY HIPHOH 1P, IIPY, IIPI0,
(pusuku M| oprg
TEePMOIMHAMHUKH
Ne3 Pasien 3 JIP4, JIP13, MP3, | KoutpoasHasa (1. TecroBblie 3amaHus
MP4, MPS5, IIPI, padora 2. Pacuernsbie 3amaun
DJIeKTPOANHAMUKA o
Pasnen 4 mp2, 1pr4, IIPs, 3. DuU3NYECKHA TUKTAHT
Kosie0anus u | 1IP6, 11P7, ITP8,
BOJHBI P10, 11P11
Ne4 Paznea 5 JIP4, MP3, IIP1, | KoutrpoabHas [1. 3amauu ¢ MOCTPOCHHEM
IIP2, IIP4, IIP8 padora yeprexa
Onruka 2. PacuerHble 3a1auun
Ne§ Pa3znen 6 JIP4, MP9, IIP2, | KourpoasHas (1. Tecr
DJIeMEeHTBbI ITP4, I1P6, ITP11 padora
KBAaHTOBOM
usukn
Ne6 Jomyck K Ioptdomamno | 1. [Ipakrrueckue paboThl
aK3ameny/ 2. JlabopaTtopHbIie pabOThI
3a4ery 3. Tecthr
4. KoHTpoJIbHBIE PaOOTHI
5. I'moccapwii o
MEXaHHKe
6. MUHHU-TIPOCKTHI
IpomexyTo| Auddepenunponan Hrorosas 1. TecToBble 3a1anus
YyHasi HBIi1 3a4eT KOHTpOJbHasA | 2. TunoBble 3agaHus
aTrTrecTanus padora
IIpomexyTo| Dx3ameH Ixk3amenauuo | 1 Teopernueckue
YyHasi HHbIE BOIPOCHI MO COACPKAHHIO
aTrecramnus OmJieThl Kypca
2. TunoBble 3a7aHUS
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JIACT PETUCTPALIMU UBMEHEHUI U JOIIOJIHEHUM

No
/1

e
3 VCJIOBUA

Pa3nen pabouei
MporpaMmabl

Jlara,
° MPOTOKOJIA

Kparkoe coaepxaHue u3MeHEeHHs/ I0TOTHEHHS

Pabouyass nporpamma y4eOHOW AUCUMIUIMHBI «DU3HKa»
aKTyaJlu3upOBaHa.

B EHGG‘]ZI{) [IPOrpaMMy BHECCHDI CHEHZIDHIHE U3MCHCHHA.

acenaHus INK

[loanmuce
npeaceaareis
[TK

PEAJIM3SALIMH
YYEBHOH
JUCLIUTTJIMHBI

B CBA3M ¢ 3aK/JIOYEHHEM KOHTPAKTOB CO CTOPOHHHUMH
YNEKTPOHHBIMH OMOIMOTEUHBIMH cHcTeMaMu Db [TpoTtokos Ne

AxazeMus K-27-20 ot 20.02.2020 r. UTT Bypuesa !

A.N.no0 31.03.2023 r., Cucrema 3JIeKTPOHHOTO 00yUueHHs
«Axagemus» K-39-21 ot 12.07.2021 r. OOO «Axkanemusi-
meaua» a0 31.08.2024 r., ObC BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 no
31.08.2022 r.,9BC IOPAUT K-42-21 ot 12.07.2021 r.
000 «DnekTpoHHoe u3natenbctBo KOPAUTY ¢
01.09.2021 mo 31.08.2022 r., OBC ZNANIUM.com K-44-
21 o1 12.07.2021 r. OO0 3nanuym ¢ 01.09.2021 no
31.08.2022 r

l 3 YVCJIOBUA

PEAJIM3ALIUUA
VUEBHOMU
JIUCLIUTUJIMHBI

CBA3U . ¢ OOHOBJICHHMEM MaTEPHUAILHO-TEXHHUYECKOIO 08.09.2021 .
obecrnieyeHus 1. MaTtepuanbHO-TeXHHUYeckoe obecnieuenue |[Iporokosn Ne
YUTaTh B HOBOM pelaKIUu: ]
nadoparopusi PU3MKH
YueOHas ayauTopusi Jisi NPOBEACHUsS YUYEOHBIX 3aHATHH,
MPAKTUYECKUX W J1abopaTOpHBIX  3aHATHH,  JUIA
camMoOCTOsiITeNIbHOM  paldoThl, IS TPYNNOBBIX U
UHAMBUAYAJIbHBIX  KOHCYJIbTaLMK, IS TEKYLUEro
KOHTPOJISl U IMTPOMEKYTOYHON aTTeCTalluu
Pabouee  mecTo npenojasarTeis: NEePCOHAJIbHBI M
KOMIIBIOTED, MPOEKTOP:
paboumne mecta oOyyarommuxcs, Aocka ydyeOHas, ydyeOHas
mMe0eb
KO®, pemoHCcTpauMoOHHOe O0OOpYyIOBaHHE TII0 TeEME
"[lepeMeHHbIM TOK", NeMOHCTpaLMOHHOE O00OpYyIOBaHHE
no teMe "DnekTpocTatuka', MOAENU KPUCTAIIHYECKOH
pEeLIETKH, AEMOHCTPALUMOHHOE O00OpYyNOBaHHE IO TEME
"OnekTpoMarHeTusMm", Moaens "IneKTpodopHas MaluHa"
AMIIEpPMETPbI J1a00PAaTOPHBIE:;
bapomerp;

BoasT™meTphi;

MynbTUMETPBI;

ONEKTPOMETP;

TpyOKM CTEKJISHHBIE;

| LLraTuBel nadboparopHbie wa-01;

Tabnuua Menneneena

['urpomeTp ncuxomerpuueckuii BUT-1:
Habophbl pe3ucTopoB A NMPaKTUKYMa;
Habopsl n1abopaTopHbie «MexaHUKay;

Ha0dopsbl 1a00paTOPHLIE M0 AJIEKTPOIH3Y,

| Habopsl naboparopusie «Onrukay;

Moaenu no ¢pusuke;

Habop no snektponusy (AeMOHCTPALMOHHBIH);
[Ipubop mwis AeMOHCTpaLMK 3aBUCUMOCTH COTIPOTHUBJIEHUS
METaJlJIa OT TEMIIEPATYPhI;

[Tpubop nns u3yuenus npasuna JleHua,
[Tpubop s u3MepeHUss JIMHBI CBETOBOH BOJIHBI C
HaOOpOM AM(PPaKLIMOHHBIX PELIETOK;

[Ipu3ma noBepoyHas MarHUTHas

MarauTbl 110JIOCOBbIE AEMOHCTPALIHOHHbIE
Maruutsl U-00pa3Hbie AeMOHCTPALIMOHHbBIE
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