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1 OBIIASA XAPAKTEPUCTHUKA PABOYEM TIPOTPAMMBI YUYEBHOU
JUCHUIIJINHBI
1.1 O6aacTh NpUMeHEeHHsI POrPaMMbI

Pabouas mporpamma yueOHoro mpeamera «®Pusnka» SABISETCS YacThl0 00pa30BaTENbHOU
nporpammbl CITO — mporpamMMbl MOJATOTOBKY CHEIUATIUCTOB CpeIHEro 3BeHa 1o crennanbHoctu 09.02.07
WudopmMalMoHHbIE CHCTEMBI W NPOTPAMMHUPOBAHHE CPEAHEro MpopEeCCHOHATBLHOTO 00pa3oBaHUs
TEXHOJIOTUIECKOTO MPOdUIIst MPoheCCHOHATLHOTO 00pa30BaHHS

Pabouas mporpamma cocrtaBiieHa JUIst O9HOU (HOPMBI O0yUESHHS.

1.2 MecTo AUMCHMIUIMHBI B CTPYKType NPOrpamMMbl NMOJATOTOBKHU CHENHAIMCTOB CPEIHEro
3BeHa

VYueOnblii npeamer «®Dusnka» OTHOCHUTCS K 00IIE00pa30BaTeIbHOMY IIMKIY IPOTPaMMBbI
MOATOTOBKU CIEIHAIMCTOB CPEHEro 3B€HAa M OTHOcUTCS K mnpeameTHoi obmactu ®I'OC cpemnero
obmrero oopazoBanusi «EcTecTBEeHHBIC HAYKI.

YpoBeHb 0CBOCHHUS Y4eOHON TUCHUIUIMHBEI B cooTBeTcTBUHN ¢ PI'OC cpennero obmiero odpa3zoBaHus

yriyOJIeHHBIH (TIpO(UITbHBIN).

PabGouass mporpamma yueOHOro mpeamera «Du3nMKay HWMEET MEXKIPEAMETHYIO CBS3b
obmeobpaszoBarenbHbIMU yueObubiMu auctuurinHamu OVYIL.05 Actponomus, OYIL.08 Maremaruka.

3HaHUS ¥ YMEHUS, MMOJyYeHHbIE 00YUYaIOIMIMMUCS TP OCBOCHUH 0011e00pa30oBaTeIbHON yaeOHOTO
npenMera «Dusukay, yriyOnsSioTCs M PACHIMPSAIOTCS B MPOIECCe H3yYeHHUs YYEOHBIX JAUCUUIUIMH
MporpaMMbl  TOATOTOBKUA  CHEIHAIMCTOB  CPEIHEr0  3BEHa €CTECTBEHHOHAYYHOTO |
o01enpo¢eCCHOHAIIBHOTO IIUKJIOB.

2 INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA JUCIITUIIJIMHBI:

OcBoenue coiepxaHus yuyeOHOW nucuuIuiMHbl —«Dusmka» obecnedynBaeT  JIOCTHXKEHHUE
00yJaronMMUCs CIEAYIONINX Pe3yabTaTOB:

JIMYHOCTHDBIE PE3YIAbLTATHI

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu U OOIIECTBEHHOHN MPAKTHKH, OCHOBAHHOTO HA JIUAJIOTE KYJIbTYp, @ TAKKE Pa3IHYHBIX
¢dopm 001IIeCTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;
TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHHIO, B TOM UHCJIE€ CaMO00Opa30BaHUIO, Ha
JIP9 | IpOTSKEHUH BCEW YXKWU3HU; CO3HATEIILHOEC OTHOIICHWE K HEMPEPHIBHOMY O00pa30BaHUIO KaK
YCIIOBUIO yCTIENTHON MpodecCHoHaNbHOM U 00IIECTBEHHON AESITENbHOCTH;

OCO3HaHHBII BBIOOp Oyaymiel mpodeccur W BO3MOXKHOCTEH peanu3aliid COOCTBEHHBIX
JKHU3HCHHBIX IINIAHOB;, OTHOIICHHE K HpO(i)CCCI/IOHaJ'II)HOI\/JI ACATCIIPHOCTH KAaK BO3MOXXHOCTHU
y4acTusi B PEIICHUU IJMYHBIX, OOIIECTBEHHBIX, TOCYIApCTBEHHBIX, OOIIEHAIMOHATBHBIX
npo0Jem;

JIP13

MeTanpeaMeTHbIe pe3yJabTaThl

YMEHUE CaMOCTOSITEIBHO OMNpENENsITh IEIN JICSITEIIbHOCTU U COCTaBIATH  TUIAHBI
JEATEIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISIT, KOHTPOJIUPOBATH U KOPPEKTUPOBATh
MP1 | AeSATENBHOCTD, HMCIOJIb30BaTh BCE BO3MOXKHBIC PECYpPCHI IS JOCTHIKEHHUS ITOCTaBIICHHBIX
HeNel U peanu3alud MIaHOB JCSITeNbHOCTH; BRIOMPATh YCICIIHBIE CTPATETUH B PA3IMYHBIX
CUTYAIIX;

BJIQJICHAE HaBBIKAMH  [O3HABATENBbHON, Yy4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOU
NeATeIbHOCTH, HaBBIKAMH pa3pelIeHus MpoOJieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHs] NPAKTUYECKUX 3aJay, MNPUMEHEHUIO
pa3IMYHBIX METOJIOB MIO3HAHUS;

TOTOBHOCTb H CHOCOOHOCTh K CaMOCTOSITENIbHON  HMH(OPMAIIMOHHO-TIO3HABATEIHHOM
NesATeTLHOCTH, BJIAJCHHE HABBIKAMH TIOJNYYCHHs] HEOOXOaMMOoW WH(POPMAIMH U3 CIOBapeit
MP4 | pa3HBIX THWIIOB, YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHKAX HH(POPMAIIHH,
KPUTHYECKH OIICHWBATh M HMHTEPIIPETUPOBATh MH(POPMAIIUIO, MOJTYIAeMYH M3 Pa3IMYHBIX
HCTOYHUKOB;

YMEHHE HCIOJIb30BaTh CPEJICTBA WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
MPS5 | (nanee - UKT) B pelieHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AllMOHHBIX 3a7a4 C
coOmoieHneM  TpeOOBaHWUW  APrOHOMHKM,  TEXHHUKH  O€30IaCHOCTH, TUTHEHB],

MP3

4

C



pecypcocOepekeHu s, MPaBOBBIX M ATHUYECKUX HOPM, HOPM UH(OPMAIITMOHHOM 0€301MacHOCTH;

MP9

BJIaICHUEC HaBbIKaMH M03HaBaTEILHOM pe(b.]'[eKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX ,Z[CﬁCTBHﬁ n
MBICJIIMTCIIBHBIX IMPOLCCCOB, HUX PC3YJIbTATOB H OCHOBaHHﬁ, rpaHviy CBOCTO 3HAHUA U
HE3HaHWs, HOBBIX ITO3HABATCJIbHBIX 3a4a4 U CPCACTB UX NOCTHIKCHUA.

IIpenMeTHBIE pe3yJIbTATHI

I1P1

c(OPMHPOBAHHOCTb MPEACTABICHUA O PO U MecTe (PU3UKM B COBPEMEHHOW Hay4yHOMH
KapTHHE MHpa; MOHUMaHHe (PU3NYECKON CYIIHOCTH HAaOMI0IaeMbIX BO BeeneHHOM saBneHwMid;
NOHUMaHue poiu (U3MKU B (HPOPMUPOBAHMM KPYro3opa M (yHKLUHOHAIBHON I'pPaMOTHOCTH
YeJI0BEKa I pEUICHUS IPAKTUYECKUX 3a/1a4;

I1P2

BJIaJICHHE OCHOBONOJIATalOIUMHU (DPU3HYECKUMHU MOHITUAMH, 3aKOHOMEPHOCTSMH, 3aKOHAMHU
U TEOPUSIMH; YBEPEHHOE MOJIb30BaHUE (PU3HUECKON TEPMUHOIOTHEH H CUMBOJIMKON;

I1P3

BJIQJICHUE OCHOBHBIMH METOJ[AMU HAYYHOTO TIO3HAHUS, WCIOJIB3yeMbIMH B (U3HKE:
HaOJIO/IeHUE, OIMCAaHUE, H3MEPEeHHEe, HKCIEPUMEHT; yMeHHs oOpalaThiBaTh pe3yibTaThbl
U3MEpEHUI, OOHAPYKHUBATh 3aBUCUMOCTh MEXKIY (PH3NYECKUMHU BEIHMYMHAMH, OOBSCHSTH
IIOJIy4YEHHBIE PE3YJIbTAThI U 1E€JIaTh BHIBOJBI;

11P4

c(hOpMUPOBAHHOCTHh YMEHHUS peniaTh GU3HUECKUE 3aa4H;

I1P5

c(OPMHPOBAHHOCTh YMEHHUS IMPHUMEHATh NOJYYEHHBbIE 3HAHUSA JUI1 OOBSCHEHHS YCIOBHUH
npoTeKaHuss (QU3NYECKUX SBIICHUN B MPUPOAE U AJS MPUHATUS MPAKTUUYECKUX PEIICHUN B
IIOBCEJHEBHOM XKU3HH,

[1P6

c(OpPMHPOBAHHOCTh COOCTBEHHOHM MO3MIMU IO OTHOIIEHUIO K (PU3NYECKON HH(POpMALNH,
N0Jy4aeMOM 13 pa3HbIX HCTOYHUKOB;

I1P7

c(OPMHPOBAHHOCTb CHCTEMBbl 3HAHUH 00 OOIMMX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsSIX, MPEJCTaBICHUN O NeicTBUM BO BceneHHOW (M3MYeCKUX 3aKOHOB, OTKPBITHIX B
3E€MHBIX YCIIOBHSX;

I1P8

c(OPMHPOBAHHOCTh YMEHUS HMCCIIEIOBATh M AaHAIM3MPOBATH PAa3HOOOpa3HbIe (HU3UYECKHE
SBIICHUSI U CBOMCTBA OOBEKTOB, OOBSACHATH MPUHIMIIBI PAOOTHI M XapaKTEPUCTHKHU MIPHUOOPOB
U YCTPOMCTB, OOBSCHATH CBSI3b OCHOBHBIX KOCMHYECKHX OOBEKTOB C Tre0()M3MYECKHUMHU
SIBIICHUSIMU;

P9

BIIQJICHUE YMEHHSIMHU BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHHUS OCHOBOIOJIATAOIINUX
bu3MYeCKUX 3aKOHOMEPHOCTEW H 3aKOHOB, TIPOBEPSITh UX JKCHEPUMEHTAIbHBIMU
cpeJcTBaMu, GOpMYIUPYS LEJIb UCCIIEIOBaHMS;

I1P10

BJIAJICHUE METOJJaMH CaMOCTOATENBHOTO IUIAHUPOBAHUS U TPOBENEHHUS (PU3MUECKUX
9KCIIEPUMEHTOB, OMNHMCAHWA M aHajdu3a [OJlyYeHHOM u3MepuTeabHOW HH(OpManuu,
OIpEEICHUS JOCTOBEPHOCTH IOJYYEHHOIO pe3ysbTaTa,;

I1IP11

c(hOpMUPOBAHHOCTh YMEHUU MPOTHO3UPOBATh, AHAIM3UPOBATH M OIEHUBATH IOCIIEICTBUS
OBITOBOM U TPOHW3BOJACTBEHHON [EATEIBHOCTH 4YEJOBEKa, CBSA3aHHOW C (pu3mueckumu
MIPOIIECCAMH, C TTO3HIINI SKOJIOTHUECKOW 0€30MMacCHOCTH.




3 CTPYKTYPA U COJEPKAHUE YUYEBHOM JJUCIHUATLIIMHBI

3.1 Temaruuyeckuii JIaH

Y4yeOHas Harpy3Ka o0y4aommxcs

B TOM YHCJIE

= . @ Ilnanupyembie
2 bTAThI
Pa3znen/ Tema nucuUMNJIMHBI o g g = = pesyt
5 = e = s = OCBOEHHSI
2 = = = = = JMCIUILINHBI
§ g = =g
< [<p] =4 [<p]
= = ®
= = =
BBenenue 2 2 g%’ JIP13 MP3,
JIP4, MP 3, MP4,
Pa3znen 1 Mexanuka 27 13 10 4 IIP1, IIP2, IIP3,
I1P4, I1P9
Tema 1.1 Kunemartuka 10 4 4 2 gﬁj Mp4, 1P,
JIP4,MP3,1IP2,
Tema 1.2 3akousl Mexanuku HeroTOoHA 6 4 2 11P4.1TP9
JIP4, MP3 MP9,
Tema 1.3 3ak0oHBI COXpaHEHUS B MEXaHUKE 11 5 4 2 TIP1-IIP4
JIP4, JIPY, MP3,
Pa3zpen 2 MP4, MP9, P2,
OCHOBBI MOJIEKYJ/ISIPHOM (PM3UKHU H 26 11 6 9 ITP3, ITP4, ITP7,
TePMOIUHAMHUKHA 11P8, 11P9,
I1P10, ITP11
Tema 2.1 OCHOBBI MOJIEKYJIS - JIP9,MP3, MP4,
. cHo Onf YIAPHO™ |99 4 4 3 IIP2, I1P3, I1P4,
KHUHETU4YeCcKou Teopun. MaeanpHbliiras P8
2.2 CBoiicTBa HapoB, KUAKOCTEH M TBEPIBIX J/IP9, MP3, TIP3,
POB, Jikocte A 10 4 6 IIP7, TIPS, I1P9Y,
Ten 1IP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOAMHAMUKHI 5 3 2 I1P2, I1P3, IIP4.
IIP]1
JIP13, MP3,
Paznea 3
ol | 50 26 10 14 MP4, MP5, I1P4,
DJIeKTPOAMHAMMKA IIP5, ITP6, IIP7,
IIPS, I1P11
JIP13, MP4,
Tema 3.1 DnekTpuyeckoe 1oJie 6 4 2 MPS5, I1P4, I1P6,
IIP7
JIP13, MP3,
Tema 3.2 3aK0HBI HOCTOSIHHOI'O TOKa 22 6 6 10 MP4, I[TP4, IIPS
IIPS8
Tema 3.3 DIeKTpUUECKUN TOK B pa3i J/IP13, MP3,
priee OK B PASIMAHBIX | 6 4 | MP4, 11P4, 1IP5,
cpenax P11
Tema 3.4 MarautHoe mose 6 6 ﬂPII_;I’,ZP4’
JIP13, MP1, [1P4,
Tema 3.5 DnekTpoMarauTHasE UHIYKITHS 6 4 2 P11, 1IP6
Paznen 4 JIP4, JIP13, MP3,
A 20 8 8 4 | mpy, ipL, o2,
Koaebanust 1 BOJTHBI IIP4. IIP10




Tema 4.1 Mexannueckne KojieOaHusa 1 6 5 2 9 JIP13, MP3, IIP],
BOJTHBI 1IP2, IIP4
Tema 4.2 DneKTpoMarHuTHbBIE KOJIeOaHUs U 14 6 6 2 f/[f) 14 3 %I; i
BOJIHBI [IP2, ITP4, ITP10
Paznen 5 14 4 5 3 JIP4, MP3, ITPI,
OnTuka 11P2, I1P4, ITP8
Tema 5.1 ITpupona cera. BosiHOBBIE 14 4 2 8 JIP4, MP3, IIP1,
CBOICTBaA CcBeTa 1IP2, 11P4, IIP§
Pa3nen 6 10 7 3 JIP4, MPY, IIP2,
DJ1eMeHTbI KBAHTOBOH (PU3HKH 1TP4, ITP6, IIP11
JIP4, MP9, I1P2,
Tema 6.1 KBanToBass onTtuka 6 4 2 I1P4, I1P6, ITP11
Tema 6.2 ®dusznka aToMa U aTOMHOTO SiApa 4 3 1 P4, ?745191 1ps,
Pa3zpgen 7 9 9 JIP4, MP9, IIP1,
dBoonus BeeenHoii 11Ps, 1TP7, ITP11
Tema 7.1 Crpoenne u pa3zsutue Bcenennoii | 2 2 gg;: IA;I}I;?’ 11775 ]] J
Bcero 151 73 39 39
IIpomexyTouHas aTTecTalus, B TOM YHcJIe 18 JIP4, MPY, IIP1,
KOHCYJILTAIIMH 11p7
Bcero 169 73 39 39

3.2 Copep:xanue y4eOHOMH TUCHUILINHBI
BBEJIEHUE
BxonHo#t koHTposb. MHCTPYKTUBHBIN 0030p cofepkaHusl y4eOHOW NUCHUIUIMHBI U 3HAKOMCTBO
00yJarouuxcsi ¢ OCHOBHBIMH YCIOBUSIMH W TPEOOBAHHSMU K OCBOCHHIO mporpammbl. duszmka —
(dbyHIamMeHTalbHAs HayKa O IPUPOJIE.

EctecTBeHHOHAay4YHBII METOJ TIO3HAHMS, €ro BO3MOXXHOCTH U TpPaHUIBl TMPUMEHUMOCTH.
DKCHEepUMEHT U TEeOpus B TIpoIlecce IMO3HAaHHUS MpUPOIbl. MojaenupoBaHue (U3NUESCKUX
SIBIICHUM © TmporieccoB. Poib dKCriepuMeHTa M TEOPUM B TIPOLIECCE TMO3HAHUS TIPUPOJIBI.
®dusnueckas BenuunHa. [lorpemHocTn u3MepeHuii puznuecknux BenuunH. OU3NUEeCKUe 3aKOHBI.
['panunel npumennmocTy ¢pusndeckux 3akoHoB. [loHsTHe 0 QusMUeckoil kKapTuHe MUpa. 3HaUEHHE
dusuku ipu ocBoenuu npodeccuii CI1O u cnenmansHOCcTe# CI1O.

Buab1 yueOHoii 1eATeIbHOCTH

VYMeHHUs MOCTAaHOBKU I€JeH NeSITeNbHOCTH, IJIAHUPOBAHUS COOCTBEHHOW JESTEIBHOCTH IS
JIOCTHIKEHUSI ITOCTABJICHHBIX LEJIEH, NMPEABUACHUS BO3MOKHBIX PE3yJbTaTOB ATHX JICUCTBUU,
OpraHU3al¥ CAMOKOHTPOJISL ¥ OLIEHKU ITOJIyYE€HHBIX PE3yJIbTaTOB.
Pa3ButHe cnocOOHOCTH SICHO M TOYHO H3JIaraTb CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEeHHUs, BOCIPUHUMATh M AHAJIU3UPOBATh MHEHUS COOECEIHUKOB, IpHU3HABas IPABO
JIpyroro 4ejoBeKa HAa HHOE MHEHHUE.
[TpousBenenue uaMepeHus GU3NUECKUX BETUYUH U OIIEHKA I'PAHUIIBI TOTPEUTHOCTEH U3MEPEHUN.
[IpencraBneHue rpaHUIbl MOTPEIIHOCTENH HM3MEPEHUN MpH IOCTPOCHUH TrpaduKoB. YMeHHe
BBICKA3bIBATh TUIIOTE3BI JIJIs1 0OBSICHEHUS HAOIOAaeMBbIX SIBIICHHI. Y MEHUE NpeajaraTb MOJENIN
SBJICHUM. YKa3zaHHe TpaHUl] NPUMEHUMOCTH (U3UUYECKHUX 3aKOHOB. V3lokeHne OCHOBHBIX
IIOJIOKEHUM COBPEMEHHOM HAyYHOU KapTUHBI MUpa. [IpuBeeHre npuMepoB BIMSHUSA OTKPBITUN B
¢u3rKe Ha mporpecc B TEXHUKE M TEXHOJOTHH Mpou3BojicTBa. Mcnonp3oBanue HTepHeTa s
noucka HHpopmanuu
Paznen 1 MEXAHUKA
Tema 1.1 KunemaTuka




Mexanunueckoe aswxeHue. Ilepememienne. Ilyte. CkopocTs. PaBHOMEpHOE NpsSIMOIIMHENHOE
NBIDKEHHE. YCKopeHue. PaBHonepeMeHHOe mpsMoJiMHEHHoe BrkeHue. CBOOOAHOE IaJIeHuUe.
JIBr>keHue Tenna, OpOIIEHHOIO MO/ YIJIOM K TOPHU30HTY. PaBHOMEpHOE JBHM)KEHHE MO OKPYXHOCTH.

Buabl yueOHoii 1eATEIbHOCTH

IIpencraBieHMe MEXaHUYECKOIO ABHMIKCHUS Tejla YPAaBHEHHUSIMH 3aBUCHUMOCTH KOOPIMHAT H
MIPOEKIIUEN CKOPOCTH OT BpeMeHH. lIpeacTaBieHne MEXaHMUECKOTO ABMKEHUS Tella TpaukamMu
3aBUCUMOCTH KOOPAMHAT M MPOEKLUHEN CKOPOCTH OT BpeMeHu. OnpeneneHue KOOpAUHAT
MIPOMICHHOTO TYTH, CKOPOCTH U YCKOPEHHUs Teia Mo rpadukaM 3aBHCUMOCTH KOOpAHMHAT W
IIPOEKIUHA CKOPOCTH OT BpeMeHH. OmnpeneneHue KOOpAWHAT NPOWIEHHOTO IyTH, CKOPOCTH U
YCKOpEHHUs Tejla 110 YPaBHEHMSIM 3aBUCHUMOCTH KOOPAMHAT M MPOECKLUUM CKOPOCTH OT BPEMEHH.
IIpoBeneHre CpaBHUTEIBHOIO aHAIM3a PAaBHOMEPHOIO M PAaBHONEPEMEHHOIO JBH)KCHUH.
Yka3zaHue HCHONB30BaHUS MOCTYIATEIBHOIO M BpPAaLlaTEIBHOIO JBUKEHUHW B TEXHHUKE.
IIpnoOperenue omnbiTa pabOThl B IPYIIE C BBIIOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJEH.
Pa3zpaboTka BO3MOXKHOH CHCTEMBl JEMCTBUUA M KOHCTPYKIWU I 3KCIEPUMEHTAIHHOTO
OIpEeNEeICHNs] KHHEMATUYECKUX BEJIMYHH.

Tema 1.2 3akonbl Mexanuku HeroToHa

[lepBoiii 3akon Herorona. Cuna. Macca. Ummnynbc. Btopoit 3akon Herorona. OcHoOBHOM
3aKOH KJIaCCMYEeCKOM auHamMuku. Tpetuil 3axkoH HproTOHa. 3aKOH BCEMUPHOIO TSITOTEHMS.
I'paButaninonnoe mnone. Cuna Tsbkectu. Bec. CrocoOsl m3Mepenuss maccbl Teia. Cuiibl B
MEXaHHKE.

Buab1 yueOHoii 1eATEIbHOCTH

[IpruMeHeHue 3aKOHa COXPAaHEHUS MEXaHWYECKOM HSHEepruM Ipu pacyerax pe3ybTaToB
B3aUMOJEHCTBUI T€Jl TPAaBUTALIMOHHBIMU CHJIAMU U CHUJIAMH YIIPYT'OCTH.

Tema 1.3 3aKoHbI COXpAaHEHHUSI B MEXaHUKeE

3akoH coxpaHEHMs uMmIyibca. PeaktuBHoe nBukeHue. Pabora cunbl.  Pabora
MOTEHUUANIBHBIX CHJI. MomHocTe. DHeprus. Kunernueckas sHeprus. IloTeHuuanbHas >Heprus.
3aKOH COXpaHEHUs] MEXaHWYEeCKOU dHepruu. I[IpuMeHeHne 3aKOHOB COXpPAaHEHMUS.

Buabl yueOHoi1 1eATEIbHOCTH

[IprumeHeHne 3aKOHA COXPAaHEHUSI UMITYJIbCA ISl BBIYHUCICHUS U3MEHEHUM CKOPOCTEMN TEJl NMPU UX
B3auMoJAeHCTBUAX. I3mepeHne pabOThl CHUII U HM3MEHEHHE KWHETHYECKOW »JHEpruu Tena.
Brruncnienue paboThl CHII 1 U3BMEHEHHSI KHHETHYECKOW SHEPTUU Tesa. Beluucienne noTeHuaibHou
SHEpPTUM Tl B TIpaBUTAIIMOHHOM moje. OmnpenereHue MNOTEHIUAIbHOW SHEPIHMH  YIPYTo
neOpMHUPOBAHHOTO Tejla MO0 M3BECTHOM JaepopManud M KECTKOCTH Tela. YKa3zaHWE TpaHUIl
NPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKa3aHHEe Y4YeOHBIX NUCIUILUIMH, MPU HU3YyYEHUU KOTOPBIX
HCIIOJIb3YIOTCSI 3aKOHbI COXPAHEHHUSI.

Paznea 2 OCHOBBI MOJIEKYJIAAPHOM ®U3UKA U TEPMOJINHAMUKNA

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KUHETHYECKO Teopun. UeaibHbII ra3

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. PazMmepsl U macca MOJEKYJ U
atoMoB. bpoynoBckoe nBwxkenue. Juddysus. Cuibpl U SHEPrusi  MEXKMOJIECKYJISIPHOTO
B3auMojielicTBus. CTpoeHne ra3oo0pa3HbIX, KUAKUX M TBEpAbIX Tesl. CKOpPOCTH JBHMXKEHUS
MOJIEKYJI U uX udMepenue. Mneansueiii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KHHETUYECKOM Teopun ra3oB. Temmeparypa U u3MepeHHe. ['a3oBble 3aKOHBI. AOCOJIIOTHBIN
HyJIb TeMIeparypbl. TepmMoauHaMU4YecKas IIKajga TEMIEpPaTypbl. YPaBHEHHUE COCTOSHUSA
HJIeaJbHOro raza. MosspHas ra3oBasi IIOCTOSIHHAs.

Buabl yueOHoil 1eATEIbHOCTH

BrinosHeHWe SKCIEPUMEHTOB, CyXalluX Jis OOOCHOBAHUS MOJEKYJISIPHO-KHHETHYECKOMH
teopun (MKT). Pemenne 3agady ¢ DPUMEHEHHMEM OCHOBHOI'O YPAaBHEHUS MOJIEKYJISPHO-
KMHETUYEeCKOU Teopuu razos. OmnpenesieHre napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha



OCHOBAaHUU YpaBHEHUsI COCTOSIHMS HAeallbHOro rasa. OmpeneseHue mapaMeTpoB BellecTBa B
razo00pa3HOM COCTOSIHUU U TMIPOUCXOIAIINX TIporieccoB no rpadukam 3aBucumoctu p (T), V (T), p
(V). DkcniepumenTanbHoe uccienaoanue 3apucumoctu p (T), V (T), p (V). Ilpeacrasinenue B Bue
rpauKOB U30XOPHOT0, N300aPHOTO U U30TEPMUUECKOTO ITPOIIECCOB.

Brruncnenue cpegHeil KMHETUYECKOW SHEPTHU TEIUIOBOTO JABMIKEHHUS MOJIEKYJ IO HM3BECTHOMU
TeMIlepaType BeIlIecTBa. BbICKa3biBaHWE THUIOTE3 sl OOBSICHCHUs HAOIIOJAaeMbIX SIBJICHHM.
VYkazaHue rpaHull IpUMEHUMOCTH MOJIEIIH «HJiealbHbIN ra3» u 3akoHoB MKT.

Tema 2.2 CBoiicTBa NapoB, KUJAKOCTEH U TBEPABIX TeJ

CaoiicTBa mapoB. VMcnapenue u kKoHAeHcanus. HackIeHHbIH map U ero cBoicTBa. AOCOTIOTHAS U
OTHOCHUTEJIbHAs BIIAXKHOCTh BO31yXa. Touka pocbl. Kunenue. 3aBUCMMOCTh TEMIEPATYPbl KUIIEHUS OT
naBiieHus. [leperpeTslil map ¥ €ro UCHoJIb30BAHUE B TEXHUKE.

CaoiicTBa XHAKOCTEH. XapaKTEPUCTHKA >KUJIKOTO COCTOSIHMS BellecTBa. [I0BEepXHOCTHBIA ClOM
KUJKOCTU. DHEPrus MOBEPXHOCTHOTO cJIOsl. SIBJEHUST HA TpPaHUIE XKUIKOCTH C TBEPABIM TEJIOM.
Kanumnspueie sBnenus.

CpoiicTBa TBEpAbIX TeNl. XapaKTEpUCTUKA TBEPAOrO COCTOSIHMS BElIeCTBAa. YTpPYrue CBOICTBa
TBepAbIX Ten. 3akoH ['yka. MexaHuueckue CBOMCTBA TBEPABIX Tell. TerioBoe pacuIMpeHre TBEPAbIX Tel
Y KuJKocTel. [1naBieHre u Kpuctanu3anus.

Bupabl yueOHoil 1eATEIbHOCTH

HN3mepenne BIaXHOCTH BO3AyXa. PacyeT KoJMYecTBa TEIUIOTHI, HEOOXOIMMOTO IS
OCYIIECTBJICHUS Tpolecca MNepexoja BEelIeCTBa M3 OJHOIO arperaTHOro COCTOSIHUS B JIPYroe€.
DKCIEpUMEHTAJIbHOE HCCJIEIOBAaHUE TEIUIOBBIX CBOWCTB BelllecTBa. llpuBeneHue mnpuMepoB
KalWUISIPHBIX SIBJICHUM B OBITY, MpUPO/JIe, TEXHUKE. ccrenoBanue MEXaHHYeCKUX CBOMCTB TBEPIBIX
ten. [lpumeHeHue (U3MYECKUX TMOHATHH W 3aKOHOB B y4eOHOM Marepuasie mpodecCHOHATBLHOTO
xapaktepa. Mcnonb3oBanue MHTepHeTa Juisi moucka MHGOpMAMU O pa3pabOTKaX U MPUMEHEHHSIX
COBPEMEHHBIX TBEPIBIX U aMOP(HBIX MaTEPHUAJIOB.

Tema 2.3 OcHOBBI TEPMOAMHAMUKH

OCHOBHBIE MOHSTUSL U ONpeJesieHrsl. BHyTpeHHssl sHeprusi cUcTeMbl. BHYTpeHHss1 sHeprus
upeabHOTO raza. Pabora m Temiora kak (GopMmbl mepegadu PHEPTrHH. TermoeMKOCTh. Y elbHas
TEIJIOEMKOCTh. YpaBHEHHE TeIioBoro OanaHca. [lepBoe Hauamo TepMOIUHAMUKH. AAuabOaTHBIN
npouecc. Ilpunmun peiictBus terioBord mammbbl. KIIJ[ termmoBoro asurarens. Bropoe nauaso
TepMOJAUHAMUKH. TepmMoanHaMHUecKasl IIKaJla TeMIeparyp. XOJIOAWJIbHbIE MalIWHBL. TersioBbie
npurarenu. OxpaHa mpupos.

Buabl yueOHoil 1eATEIbHOCTH

N3mepenue konmyecTBa TEIUIOTHI B Ipolleccax Teruionepenadyr. Pacyer xoiamyecTBa TEIJIOTHI,
HEO0OXO0MMOT0 JUIsl OCYIIECTBIECHHUS 33a/IaHHOTO Ipolecca ¢ Teronepeaadeil. Pacuer namMenenus
BHYTPEHHEW >HEpruu Teiy, padoThl U MEPEAAaHHOrO0 KOJHUYECTBA TEIUIOTHI C HCIIOJIb30BaHUEM
IIEPBOro 3aKOHA TEPMOJUHAMUKH.

PacueT paboThI, COBEpIIIEHHOH ra3oM, 1o rpaduky 3asucumoctu p (V).

Brruncnenue paboThl ra3a, COBEPIICHHOW MPU U3MEHEHUU COCTOSHUS IO 3aMKHYTOMY ITUKITY.
Beruucnenne KIIJ[ mpum coBepiieHnn ra3zoM pabOThl B MpoIeccax HM3MEHEHUS COCTOSHHUSA I10
3aMKHyTOMY HUKITy. OOBsSCHEHHWE TPUHIIMIIOB JSWCTBUS TEIUIOBBIX MAIWH. JIeMOHCTparus poiu
(I)I/ISI/IKI/I B CO3JJaHWHU U COBEPIICHCTBOBAHUHU TCIIJIOBBIX JIBHFaTeHefI.

Paznen 3 DJIEKTPOJAUHAMUKA
Tema 3.1 DiekTpuyeckoe moJie

DneKTpUYeCcKHUe 3apsijibl. 3aKOH coxpaHeHus 3apsiga. 3akoH Kyiona. DiexkTpuueckoe
nosne. HampsbkeHHOCTh anekTpuyeckoro mnons. [lpuHumn cynepno3uumu mojeid. PaGora cun
aJIeKTpocTaThdeckoro mnousisi.  llorenuman. Pa3HOCTh  MOTEHHMANOB.  DKBUIIOTEHIIMAIbHBIE
OBEpXHOCTHU. CBSA3b MEXKIY HANPSHDKEHHOCTBIO M PA3HOCTHIO MOTEHIMAIOB 3JIEKTPUYECKOIO IOJIA.
Husnexktpuku B anekTpuyeckoMm mnojie. [lomsipuzaumst  gusnekTpukoB. [IpoBomHuku B
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anekTpudeckoM mnoisie. KonaeHcartoppl. CoenwHEHHWE KOHJIEHCATOPOB B OaTapero. ODHeprus
3apsHKEHHOTO KOHJEGHCATOpA. DHEPTHS AJICKTPUYECKOTO TOJIS.
Buabl yueOHoO# 1eATeJIbHOCTH

Brruncnenne cun B3aHMOﬂ€ﬁCTBHH TOYCYHBIX SJICKTPHUUYCCKHUX 3apAa0B.

Bpruucnenne HampsyKEHHOCTH JJIEKTPUYECKOTO TMOJIsi OJHOTO M HECKOJIBKMX TOYEYHBIX
AJIEKTPUYECKUX 3apsiA0B. BpluncieHue noreHuuana 3JIeKTPpUYECKOro MoJisl OJJHOTO U HECKOJIBKUX
TOYEYHBIX AJIEKTPUUYECKUX 3apsiioB. MI3MepeHue pasHOCTH MOTEHIIUAIOB.

N3mepenue 3Hepruy 3JI€KTPUYECKOro IO 3apsKEHHOr0 KOHJIeHcaTopa. BelunciieHue sHepruu
SJIEKTPUYECKOTO TOJIsI 3apsHKEHHOTro KOHjJeHcatopa. Pa3paboTka miiaHa M BO3MOXKHOM CXEMBbI
JecTBUI SKCIIEPUMEHTAIBHOTO ONpEeNEeNICHUs]  DJIEKTPOEMKOCTH  KOHJEHcaTopa U
JIUDJIEKTPUYECKON  MPOHMIIAEMOCTH  BemiecTBa. IIpoBedaeHHe  CpaBHUTEIBLHOIO  aHajW3a
rPaBUTALIMOHHOT'O U JIEKTPOCTATUYECKOTO MOJIEH.

Tema 3.2 3aK0OHBI IOCTOSTHHOI'O TOKA.

VYcnoBusi, HEOOXOIUMBIE 711 BOSHUKHOBEHHSI M MOJJIEp>KaHUs dJIEKTpuueckoro Toka. Cumia
TOKa U IJIOTHOCTH TOKa. 3akoH OMa mis ywactka nenu 0e3 DJ[C. 3aBUCUMOCTD 3JIEKTPUUYECKOTO
CONPOTHUBIICHUS OT MaTepualna, JUIMHBI W IUIOMIaAU IIONEpPEeYHOr0 CEYEHHsS IPOBOJHUKA.
3aBUCHUMOCTH AJICKTPUIECKOTO COIIPOTHUBIICHUS IIPOBOJTHAKOB oT TeMIIepaTypHI.
DIIeKTPOABIDKYIAsl CcUjla MCTOYHMKA Toka. 3akoH Owma g monHod uenu. CoenuHeHHe
npoBoAHUKOB. CoeMHEeHHEe MCTOYHUKOB AJIEKTPUYECKON sHepruu B Oarapero. 3akoH J[xoyns—
Jlennia. PaGota M MONIIHOCTH JJIEKTPUYECKOro TOKa. TermioBoe neicTBue ToKa. (OcCHoBHbie
Xapakmepucmuky, napamempuvl U  9JNeMeHmbl  INeKMPUYecKux yeneu  CE0UCMBA  OCHOBHbLIX
anekmpudeckux RC u RLC wyenouex. Paboma c¢ snekmpouzmepumensvHoiMu npudoopmu (npeoen
usMepenusl, yeHa OeieHus, cnocod 8KIIOYeHUs 8 Yenb)

Buab1 yueOHoii 1eATEIbHOCTH

W3mepenne MOIHOCTH AieKTpudeckoro Toka. Mamepenue 3/1C u BHyTpeHHEro COIPOTUBIICHUS
HMCTOYHUKA TOKA.
BrimonHeHne pacyeToB CHJIbI TOKA W HAINpsDKEHWM Ha ydYacTKax OJJIEKTPUYECKHX IeIei.
OObsicHEHHE Ha IpUMEpEe UIEKTPUUECKOW Ienu ¢ aByMms ucrouyHukamu toka (D/1C), B xakom
Clyyae MCTOYHHUK 3JIEKTPUUYECKOW PHEpruu padboTaeT B peKMME I'eHepaTopa, a B KaKOM — B
pexume morpedutens. OmnpenerneHHe  TeMIepaTypbl HHTH HakajduBaHus. l3MepeHwme
AIIEKTPUYECKOT0 3apsijia AIEKTPOHa.
Tema 3.3 DiekTpr4yecKkuii TOK B pa3JIM4HbIX cpeAax
[IpoBOAMMOCTE METAIIJIOB, SIBJICHHE TEPMOAIEKTPOHHON 3MUCCHHU, CBEPXITPOBOIUMOCTb.
CoOcTBeHHasT  TPOBOJAMMOCTH  TOJIYIIPOBOJAHHUKOB.  [loynpOBOAHUKOBBIE — MPHUOOPHI.
Cobcmeennas npoeoouMocms  nOAYnpoeoonukos. Ilonynposoonuxogvie npubopwvi. Pusuka
ROJYNPOBOOHUKOS U NPOCPECCUBHBLE MEXHONOSUU NPUMEHEHUS

Buabl yueOHoil 1eATEIbHOCTH
CHsTHE BOJIBTAMIIEDHOM XapaKTEepUCTUKH nauona. IIpoBeneHne CpaBHHUTEIBHOTO aHAIM3a
MOJIYIIPOBOJHUKOBBIX JUOJ0B U TPUOIOB.
Ucnone3oBanne HMutepHera i noucka HMHGOpPMALMU O IEpPCHEKTUBAX  Pa3BUTHUSA
MOJIyITIPOBOJHUKOBOM TEXHUKH.

Tema 3.4 MarautHoe noJie

Bekrop MHAyKIMM MarHUTHOrO Iosis. JleMCTBHE MAarHUTHOIO MOJIsI HAa MNPSIMOJIUHEWHBIN
MPOBOJIHUK C TOKOM. 3akoH Ammepa. BzaumoneiictBue TokoB. MarHutHblii motok. PaGora mo
IIEPEMEIICHNIO TIPOBOJHUKA C TOKOM B MAarHMTHOM Iojne. JlefcTBME€ MAarHUTHOIO IIOJIS Ha
nBkymuiicss  3apaa. Cuna  Jlopenma. OmpeaeneHue  yAeIbHOrO  3apsna. Y CKOPUTEIH
3apsKCHHBIX YacCTHLL.

Buabi yueoHoii 1eATEIbHOCTH

I/I3MepCHI/IC WHAYKIIMKU MAarHvuTHOI'O I1OJIA. Brrunciaenue CHII, HGI;'ICTBYIOIL[HX Ha MPOBOJHHK C
TOKOM B MarHuTHOM II0JIC.
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Brruncnenue cuii, JEMCTBYIOMIMX HA AJIEKTPUUECKHUHN 3aps, IBHXKYIIUKACS B MATHUTHOM MOJIE.
Tema 3.5 DiieKTpOMArHUTHAS MHYKUIUSA

DnekTpoMarHuTHas UHAYKIUs. BuxpeBoe anexrpudeckoe mnoie. CaMOMHAYKIUS. DHEPrus

MarHUTHOT'O MOJISI.
Buabl yueOHoii 1eATEIbHOCTH

HccnenoBanue SIBICHUN SJIEKTPOMArHUTHOM MHIAYKIUMH, caMOMHIAYKIuU. OObsicCHEHUE
NpUHIIMINA JEeUCTBUSA diekTpoaBuraresis. OObSICHEHHWE NPUHIMIIA JEHCTBUS TeHepaTopa
AJIEKTPUYECKOTO TOKA U 3JIEKTPOU3MEPUTEIBbHBIX TPUOOpOoB. OOBsICHEHNE TTPUHIIUIIA AEHCTBUS
Macc-CIeKTporpada, yCKopuTenel 3apsokeHHBIX dacTull. OOBICHEHUE PO MAarHUTHOTO TOJIS
3eMII B )KU3HU PaCTEHUM, )KUBOTHBIX, YEJIOBEKA.
[IpuBeaeHne NpUMEPOB MPAKTUYECKOTO MPUMEHEHUS U3YUECHHBIX SIBJICHUHN, 3aKOHOB, TPHOOPOB,
YCTPOMCTB.
IIpoBenenne cCpaBHUTEIHLHOTO aHAIM3a CBOMCTB AJIEKTPOCTATUYECKOT0, MArHUTHOTO U BUXPEBOTO
3JIEKTPUYECKUX IOJICH.

Pa3nea 4 KOJIEBAHUSA 1 BOJIHBI

Tema 4.1 MexannuecKkue KoJIe0AHUA U BOJHBI

KonebarenpHoe aBmkenue. [apmonudeckue kosieObanus. CBOOOAHBIE MEXaHUUYECKHUE
kosieOaHusA. JIuHelHble MexaHHueckue KosebarelbHble cuctemsbl. [IpeBpalieHue sHepruu npu
KoJiebaTenpHOM BMKeHUHU. CBOOOAHBIE 3aTyXaloIINe MEXaHUUeCKe KojeOaHus. BblHyXaeHHbIE
MEXaHUYECKHE KOJIeOaHUs.

Bupabl yueOHoil 1eATEIbHOCTH

HccnenoBanne 3aBUCUMOCTH NEepUoOJa KoyieOaHWM MaTeMaTHUYECKOro MasiTHHUKAa OT €ro JUJINHBI,
Macchl U aMIUTATYbI KOJIeOaHuil.

HccenenoBanne 3aBUCMMOCTH IIEPHOJIAa KOJIEOAHUH Irpy3a Ha IPYKUHE OT €ro Macchl U )KECTKOCTU
NpY>KUHBL. Bpluncienne nepuona KkojieOaHMI MaTEMaTHMUYECKOTO MAasTHUKA I0 H3BECTHOMY
3HAYEHUIO €ro JUJIMHBbL. BplunciieHue mnepuojia KojaeOaHMil Ipy3a Ha HPY)KUHE IO HM3BECTHBIM
3HAYEHMSIM €TI0 MAaCChl U JKECTKOCTH INPYKUHBI.

BpipaboTka HaBBIKOB BOCHPHUHHUMAaTh, AaHAJIU3UPOBATh, MepepadaThiBaTh U MPEIbSBIATH
MH(pOpMalMI0O B COOTBETCTBMM C IIOCTaBJIGHHBIMM 3ajayaMu. IlpuBeneHue npuMepoB
aBTOKOJIe0aTeNbHBIX MeXaHnYeckux cuctem. [Ipoenenue kiaccudukanuu koaeOaHui.

Tema 4.2 DjIeKTPOMATrHUTHBIE KOJIeOAHUS U BOJIHBI

CBoOoaHbIE BJEeKTpoMarHuTHble KojieOanus. [IpeBpaiieHue sHeprum B KojJeOaTeIbHOM
KOHType. 3aryxarolue  3JIeKTPOMAarHUTHbIE  KosebaHus. l'eHepaTop  He3aTyxarolIMX
SJIEKTPOMAarHUTHBIX KoJjieOaHuil. BbIHyX/eHHbIe s3yeKkTpuyeckue kosnedanus. [lepemMeHHbINH TOK.
I'enepaTtop nepeMeHHOro TOKa. EMKOCTHOE M HWHAYKTUBHOE COIPOTHUBIICHUS [EPEMEHHOIO
Toka. 3akoH Owma [1Jd DSJEKTPUYECKOM Ienu IepeMEeHHOro Toka. PaboTra M MOIIHOCTH
nepemMeHHoro Toka. [enepatopsl Toka. Tpancopmatopel. TOKH BBICOKOW YacTOTHI.
[Tonyuenune, nepenadya U pacHpenesICeHUE DICKTPOIHEPIUU.

DJIEKTPOMAarHUTHOE TI0J€ KakKk OCOOBIH BHUJ MaTepuu. ODJIEKTPOMATHUTHBIE BOJIHBIL.
Bubparop I'epua. OTkpeIThIl KosieOaTenbHbIH KOHTYp. M300petenue panno A. C. IlonoBbiM.
ITonstue o paguocssizu. [lpumeHeHne 3JIEKTPOMAarHUTHBIX BOJIH.

Buabl yueOHO# 1eATeJIbHOCTH

Habmtonenue ocuuiuiorpaMM TapMOHMYECKHUX KoyieOaHMil cuiibl TOKa B 1enu. M3mepenue
JJIEKTPOEMKOCTH KOHJeHcaropa. lM3mepenue HMHAYKTUBHOCTL KaTymiku. lccinenosanue
SBJICHUSI DJIEKTPHUYECKOTO PE30HAHCa B IociienoBaTenbHOM nenu. IIposBeneHue ananoruu
MEXIY duznIecKuMu BEJIMYMHAMHU, XapaKTEePU3YOLUMU MEXaHUYECKYIO 151
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AJICKTPOMATHUTHYIO KOJIeOaTeIbHBIE CUCTEMBL.

Pacuer 3HaueHWl CUJIBI TOKAa M HAIpsHKEHUsT HA SJIEMEHTax LENH IEePEMEHHOr0 TOKa.
HccnenoBanue npuHOMIIA ASHCTBHS TpaHchopmartopa. MccienoBaHue NpUHIUANA JICHCTBUS
reHeparopa NepeMeHHOr 0 TOKa.

Ocy1iecTBiIeHHE paguonepenadu u paguonpuema. MceinenoBanue CBOMCTB JIEKTPOMArHUTHBIX
BOJIH C IOMOIIbI0 MOOMIIBHOTO TesedoHa. Pa3BuTHE IEHHOCTHOT'O OTHOIIEHUS K U3y4aeMbIM Ha
ypokax (Qu3MKH O00BEKTaM M OCBauMBaeMbIM BHJAM JesATelbHOCTH. OObsicCHEHUE
NPUHLUMIIAAIBHOIO Pa3IddMs IIPUPOABI YIIPYTUX U 3JIEKTPOMArHUTHBIX BOJIH. M3i105keHne cyTu
SKOJIOTMYECKHUX MPOOJIEM, CBSI3aHHBIX C 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMU U BOJTHAMH.
OOBsiICHEHUE POJIU AIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX HCCIIeIOBaHUSIX BeenenHnoil.

Pa3zgen 5 OIITUKA

Tema 5.1 Illpupona cBera. BosiHOBBIe cBOliCTBa cBeTa

CKOpOCTh pacHpOCTpaHEHUsl CBETA. 3aKOHbl OTpPaXEHWsI U mpesiomyeHus cBera. IlosnHoe
oTpakeHue. JIunu3pl. I'ma3 kak onrtuueckas cucrema. OnNTUYECKUE TPUOOPHI.

HNntepdepennust cera. KorepeHTHOCTH cBeTOBBIX Jydyed. MHTepdepeHIus B TOHKHUX
mwieHkax. Ilosnocsl paBHoil TommuHbl. Konbua HeroTona. Mcnonp3oBanue uHTEpPEpeHIMU B
Hayke u TexHuke. Judpakums cpera. [udpakuus Ha 1EId B HapaUIeNbHBIX JIydax.
Hudpakumonnass pemerka. Ilonsatue o rosnorpadpuu. Ilonspuszauuss DONEpPEYHBIX BOJIH.
[Honapuszauusa csera. J[lBoitHoe usydenpenomieHue. llomsapounsl. Jlucnepcuss cBera. Buubl
criekTpoB. Crniektpbl ucnyckanus. CHEeKTphl MOTJIONIeHUs. YIbTpaduoiaeTtoBoe M HHOpaKpacHOE
n3nyyeHus. PenrrenoBckue styun. Mx npuposia u cBOHCTBA.

Buab1 yueOHoii 1eATEIbHOCTH

IIpumeHeHne Ha TPaKTUKE 3aKOHOB OTPAXKEHHUSI U NIPEJIOMIICHUS CBETA IIPU PELLICHUH 3a/1a4.
Onpenenenne CHEKTPaIbHbIX TIPAHUI] YYBCTBUTEJIBHOCTH YEJIOBEUECKOIO Ijaza. YMEHHe
CTPOUTH H300pa)keHUs MPEIMETOB, JaBaeMble JIMH3aMU. PacyeT paccTOsiHHUS OT JIMH3BI J0
n300pakeHust nmpeamera. Pacuer ontuueckoi cuiibl JIMH3BL 3mepeHne (pOKycHOTro paccTOsHUS
nuH3bl. McnblTaHne Moaeeil MUKPOCKOIIA U TEJIECKOIIA.

HaGmonenne siBneHust wHTEp(EpEHIIMU SIIEKTPOMArHUTHBHIX BOJIH. HaOmroneHue sBIeHUS
nudpakiuy 2IEeKTPOMArHUTHBIX BOJIH.

HaGmronenne sBiIeHUs MONSPU3AIMU AJICKTPOMArHUTHBIX BOJH. V3MepeHHe MJIMHBI CBETOBOU
BOJIHBI [0 pe3yibTaTaM HaOmIoJaeHus siBIeHUsT uHTepdepeHnuu. HalOmronenue sBieHUs
nudpaxkiuu ceeta. Habmonenue siBineHus mojaspu3anui U gucnepcuu ceeta. [louck paznuuunii u
CXOACTBa MeXay IU(PaKIMOHHBIM W JIHUCTIEPCUOHHBIM CcHeKTpamu. [IpuBeneHne mnpUMEpoOB
MOSIBJICHUSI B TPHUPOJIE U HCIOJIB30BaHUS B TEXHHUKE SIBICHHN WHTepdepeHInu, Iudpakium,
MOJISIPU3alMU M Aucriiepcum ceera. [lepeuncienne MeTonoB MO3HAHUS, KOTOPBIE MCIOJIb30BAHBI
IIPU U3YUYECHUH YKAa3aHHbBIX SIBJICHUN.

Paszea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanToBasi onTuka

KBantoBas rumore3a Ilnanmka. @otonbl. Buemmnuii dorosnexkrpuyeckuii 3G Pekr.
Bnytpennnii pororpdexr. Tumnsl poTod3;1€ MEHTOB.
Tema 6.2 ®u3uka aToMa M1 AaTOMHOI'0 siApa

Pa3zBuTre B3MISII0B Ha CTPOEGHHE BELIECTBA. 3aKOHOMEPHOCTHM B AaTOMHBIX CHEKTpax
Bojopoza. SAnepnas moxens aroma. OnsiTel J. Pesepdopaa. Moaens atoma Bogopoaa no H. bopy.
KBaHTOBBIE T€HEPATOPHI.

EcrecTBeHHas paguoakTUBHOCTh. 3aKOH PaJHOaKTUBHOro pacnana. CriocoObl HaOmOACHUS U
perucTpamnuu 3apspKeHHbIX yacTtuil. Dddekt BaBumoBa — Yepenkoa. CTpoeHHE aTOMHOTO siapa.
JlebekT Maccel, DSHEprus CBA3M U YCTOMUYMBOCTH AaTOMHBIX siiep. SInepHbIe peakiHH.
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HckyccTBeHHass paauoakTUBHOCTH. Jlenenuwe Tspkenblx spep. lLlenmHass  sjnepHas  peakuws.
VYnpasisiemas nenHas peakuus. SnepHsiii peakrop. IloiyyeHue paauroOakTHUBHBIX M30TONOB U UX
npruMeHeHue. buonorndyeckoe IelCTBUE PaJUOAKTUBHBIX W3JIy4YCHUN. DJIEMEHTAPHbIC YaCTHUIIBI.

4 YCJIOBUSI PEAJIM3AIIAY YUYEBHOM JUCIATLIIMHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne

Jlns peanu3anuu porpaMMbl y4eOHOM JMCHUIUIMHBI IPEAYCMOTPEHB! CIEAYIOIIME CleUallbHbIe
MOMCILICHHUS U OCHAILICHUC:

Tun 1 HAaMMeHOBaHHE

OcHaleHue cnenuaJbLHOro MmoMeIeHus
CHENHAJILHOI0 NOMEIeHUS

KaOuHeT €CTeCTBEHHOHAYYHBIX | YueOHas ayauToOpuss  JUIA  TPOBEACHUS  y4EOHBIX,
JUCLUIIINH IPAaKTUYECKUX M JJAOOPAaTOPHBIX 3aHATHUH, U IPYNIIOBBIX U
WHJVBUIYAJIbHBIX KOHCYJIbTAlUW, JJI1 TEKYIIEr0 KOHTPOJIS U
ITPOMEXKYTOYHOM aTTeCTaluu.

nabopatopust Pu3uku YueOHast ayTUTOpHS U1 IPOBEICHUS YIeOHBIX,
MPAKTUYECKHUX U TaOOPATOPHBIX 3aHATHMA, U TPYIIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIUH, UIsl TEKYIIET0 KOHTPOJIS U
MIPOMEXKYTOUHOM aTTecTaliu.

Pabouee mecTo npenoiaBarens: NepCcoOHaIbHbIA KOMIBIOTED,
MIPOEKTOp, paboure MecTa 00yJaroImuXxcs, 10cKa yueOHas,
yaeOHast Me0Oerb;

KO®, gemoncTpanvoHHOe  OOOpyIOBaHHME 1O  TeMe
"IlepemenHbIii TOK", NEMOHCTpPAIIMOHHOE OOOpYIOBaHHE IIO
TeMe "DIeKTpocTaTuka", MOAENIN KPUCTAUIMYECKON PEIIEeTKH,

JIEMOHCTPALlMOHHOE o0opynoBaHue 1o TeEMe
"OnexkTpoMarHeTusm", Mozaenb "DnekTpodopHas MammHa"
I'urpometp MICUXOMETPHYECKUI BUT-1;
HaGops1 PE3UCTOPOB st MPAKTUKYMa;
Habopst nabopaTtopHbIe «MexaHHKay;
HaGops1 nabopaTopHbIe 1o JNEKTPOIIN3Y;
Habopst nabopaTtopHbIe «OnTuka;
Monenu 1o busuke;
Habop o BIIEKTPOIU3Y (IeMOHCTpAIMOHHBIN ),
[Tpubop s AEMOHCTpAaLMK 3aBUCHUMOCTH CONPOTHBIICHHS
MeTaia oT TEMIIePATYpPHI;
[Tpubop Ui U3YyYEHUS npaBuia Jlenua;

[Tpubop Ans U3MepeHus AJIUHBI CBETOBOM BOJHBI C HAOOpOM
JU(PPAaKIMOHHBIX PEIIETOK;

[Tomemenune  gns xpanenuss  u | lkadw, cremmaxu  aas  XpaHeHUs  JIaOOpaTOPHOTO
npodunakTudeckoro  00CTyXKUBaHUS | 000PYAOBaHUS, UHCTPYMEHTOB U PACXOHBIX MATEPHAIIOB.
yueOHOro 060pyJOBaHMs

4.2 YueOHo-MeTOoAHYecKOe U HMH(OPMAIIMOHHOE o0ecriedeHne pean3auuu NporpaMmmel
OcCHOBHbBIE HICTOYHHUKH:
1. Tapacos, O. M. ®usuka : yueobroe nocodue / O. M. TapacoB. — Mocksa : DOPYM : UHOPA-
M, 2019. — 432 c. — (IIpodeccuonanbuoe obpazoBanue). - ISBN 978-5-91134-777-2. - Tekcrt:
anektpounbii. - URL: https://znanium.com/catalog/product/1012153

2. Ponnonos, B. H. ®usuka : yuebHOE mocoOue st cpeHero npodeccuoHaibHOro oopasobanus /
B. H. PoquonoB. — 2-¢ wu3n., ucnp. u gon. — Mocksa : UszmarensctBo Opaiit, 2022. — 265c¢c. —
(ITpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-07177-1. — Tekct : »dNEKTpOHHBIN //

OopasoBarenpHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490599

3. [Muuckuii, A. A. ®usuka : yueonuk / A.A. ITunckwmii, I'.}O. I'pakoBckwuii ; mox o6mi. pea. FO.H.
Huka, H.C. [lypsimeBoii. — 4-e¢ uzn., ucnp. — Mocksa : ®OPYM : UHOPA-M, 2022. — 560 ¢. —
(Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-00091-739-8. - Tekct: anekrponnsrit. - URL:
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https://znanium.com/catalog/product/1712397
JlonoTHUTe/IbHbIE HCTOYHUKU:
1. Hemumuenko, B. WM. ®dusmka [DnektpoHHbI pecypc|: yueOnuk / B. W. [demumyenko,
. B. Jlemuguenko. — 6-e¢ u3z., mepepad. u mom. — MockBa: UHOPA-M, 2018. — 581 c¢. — Pexum
noctyna: https://new.znanium.com/read?id=300518 - 3ari. ¢ skpaHa.
2. Kyzuenos, C. U. ®usuka: OCHOBBI 3JE€KTPOAMHAMUKH. DJIEKTPOMATHUTHBIE KOJIEOaHUs U BOJIHBI :
yue6. mocodbue / C.U1. Ky3nenoB. — 4-e¢ usg., ucnp. u gomn. — M. : By3osckuii yueonuk : UHOPA-M,
2018. — 231 c¢. - ISBN 978-5-9558-0332-6. - Tekctr: osnekrponnsd. - URL:
https://znanium.com/catalog/product/956679
Ilepuoanueckue U31aHUA

1. Hayka u xwu3sb. — ISSN 0028-1263
MeToauyeckue yKa3aHus:

1. Kopueesa H.B. JlabopaTtopHsie paboTsl o ¢usuke: padoyas TeTpaipb no Aucuuiinie «dusnka » s
CTYJCHTOB CICIHATLHOCTEH TEXHUYIECKOTO U €CTECTBEHHOHAYYHOTO mpoduieit. Marautoropck: 13 a-
BO MarauToropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2018.

IIporpammuoe obecneuenue u UHTepHeT-pecypenl:

MS Windows

Calculate Linux Desktop

MS Office

7 Zip

DNEeKTPOHHBIE MJIaKaThl O JUCIUIIMHAM: DHU3uKa

HNHuTepHeT-pecypcsl

1. Enwunas xoyutekuus udpoBbix 00pa3oBaTelibHBIX pecypcoB Www.school-collection.edu.ru

2. EmuHoe OKHO JocTynma K oOpasoBarenbHBIM — pecypcam  Poccumiickori  Denepanuun
http://window.edu.ru/

3. Enunblil nopran uHTEpHET-TeCTHpPOBaHus B cepe oOpazoBanus: https://i-exam.ru

4. VHTYyWMT — HaMOHAJIBHBIN OTKPBITHIN yHUBepcuTeT http://www.intuit.ru/studies/courses,

5. Topran mudposoro obpazosanwus. http://www.digital-edu.ru/

6. Poccwuiickas rocynapcTBeHHas oubmmoreka http://www.rsl.ru

7. CIIO B poccmiickux mkojax: komanaa ALT Linux paccka3siBaeT 0 BHEAPEHUH CBOOOJHOTO
nporpaMMHOro oOecrneueHuss B Imkosnax Poccum [DnekTpoHHBI pecypc]. — Pexum nocryna:
http://freeschool.altlinux.ru  /, cBoboambIif. — 3ari. ¢ skpana. 513. pyc.

8. denepanbHbIii o0pa3oBaTeIbHBIN nopran «MH(bopMalInOHHO-KOMMYHHUKAITHOHHBIE

TEXHOJIOTUHU B 00pazoBanumuy. hitp://window.edu.ru/resource/832/7832

5 KOHTPO.JIb M OIIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOM JUCITATLTAHBI

KoHTposb M OLEHKa pe3yabTaTOB OCBOCHUS IUCLUILIMHBI OCYILECTBIIIETCS IPENOIABATENIEM B
IIPOLECCE TEKYHIETO KOHTPOJIA U IIPOMEKYTOYHON aTTECTALNH.
5.1 Texymuii KOHTPOJIb

e KoHTponmpyemsie pa3iensl KoHnTtponmpyemslie HanmenoBanue
- (Tembl) y4eOHOM TUCITUTUIMHBI pe3yabTaThl OLICHOYHOTO CPEJICTBA
1 Bsenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Paszgen 1 Mexanuka I1P1, ITP2, ITP3, ITP4, | Konmpomsas patoma
IIP9 Tecm
3 JIP4, MP4, IIP1, IIP4 | [juxmarmol
Tema 1.1 Kunemaruka
Tpaxmuueckas paboma
(npaxkmuueckoe 3a0arue)
4 Tema 1.2 3akoHwsl MexaHUkKM | JIP4,MP3,IIP2, Tpaxmuueckas paboma
HproToHa I1P4,ITP9 (npaxmureckoe 3a0arue)
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5 Tema 1.3 3akonsl coxpanenusi B | JIP4, MP3,MP9, IIPI- | Ilpaxmuuecxas paboma
MeXaHHUKe 1IP4 (npaxmuueckoe 3a0amue)
Jlabopamopnas paboma
6 Pasnen 2 JIP4, JIP9, MP3, MP4, | Tecm
MPY, ITP2, ITP3, | Konmpomnas paboma
OcHoBBI MoJIeRY.ISIpHON GU3HKH | [7P4 [IP7, [TPS, ITIPY,
H TEPMOAMHAMUKHA I1P10, ITP11
7 Tema 2.1 OcHOBBI MoJieKysipHO- | JIP9,MP3, MP4, IIP2, | llpaxmuueckas paboma
KUHETUYECKOU TEOPHUH. IIP3, IIP4, IIPS8 (npaxmureckoe 3a0amue)
UneanpHBIHTA3 Jlabopamopnas paboma
Jluxmarmoi
8 2.2 CporicTBa napos, xwuakocteit u | JIP9, MP3, IIP3, IIP7, | JlabopamopHas paboma
TBEPBIX TEN IIPS, [1P9, IIP10
9 Tema 2.3 OcHoBwl | JIP4, MP3, MPY, IIP2, | Ilpaxmuueckas paboma
TEPMOJIMHAMUKHI IIP3, IIP4. I[IP11 (npaxmureckoe 3a0aHue)
10 JIP13, MP3, MP4, Konmpomras paboma
Pasnen 3 MP5, ITP4, ITP5, | Tecm
DJIeKTPOAMHAMHUKA 1P, ITP7, ITPS,
I1P11
11 T 310 JIP13, MP4, MPS5, Tpaxmuueckas paboma
ema 3.1 DiexTpuueckoe mose 114, [1P6, [1P7 (paimsseckoe sadae)
12 JIP13, MP3, MP4, Tpaxmuueckas paboma
Tema 3.2 3aKOHBI MOCTOSHHOIO 1IP4, 1IP5, TIPS (npaxmuieckoe sadarie)
TOKa Jlabopamopnas paboma
Jluxmarmoi
Tema 3.3 DnekTpuueCKUN TOK B JIP13, MP3, MP4, Jlabopamopnas paboma
13 pa3JIMYHBIX cpenax IIP4, TIPS, I[IP11
14 Tema 3.4 MariiTHoe Hore JIP13, IIP4, I[IP11 Tpaxmuyeckas paboma
(npaxmuveckoe 3a0arue)
15 | Tema 3.5 DnekrpoMarHWTHAas JIP13, MP1, I1P4, Tpaxmuueckas paboma
UHIYKIUS IIP11, IIP6 (npaxmureckoe 3a0aHue)
16 JIP4, JIP13, MP3, Tecm
Paznen 4 MP4, I1P1, ITP2, Konmpomvhas paboma
KoJieOanusi ¥ BOJIHBI I1P4, ITP10
17 Tema 41 MexAHIIECKIE JIP13, MP3, IIP1, Tpaxmuueckas paboma
IIP2, ITP4 (npaxkmuueckoe 3a0arue)
KoJIeOaHUS U BOITHEI Jlabopamopnasi paboma
18 Tema 4.2 DnekTpoMarHWTHHIE JIP13, MP3, MP4, Lparcmusecies paboma
5 IIP1, ITP2, ITP4, TIP10 | (npaxmuueckoe 3a0aHue)
KOJI€0aHUs U BOJIHBI Jlabopamoprasi paboma
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19 Pazien 5 JIP4, Zﬁi, Zﬁ;, 11P2, []; ecm -
Omrika A OHMPOTLHASL paboma
20 JIP4, MP3, [IP], Lpaxmuyeckas paboma
Tema 5.1 Ilpupoma cBera.
. IIP2, I1P4, ITP8 (npaxmueckoe sadane)
BoaHoBBIC CBOMCTBaA CBETa JlaGopamopras padoma
21 Pazzed 6 JIP4, MP9, IIP2, I1P4, [7; ecm -
DJIeMeHThI KBaHTOBOMH QU3NKHN 11P6, ITP11 OHmpaTerdn pavoma
22 JIP4, MP9, IIP2, I1P4, | Ilpaxmuueckas paboma
Tema 6.1 KBanroBast ontuka IIp6, IIP11 (nparamuiecioe sadarive)
23 | Tema 62  ®msmka atoMa u JIP4, MP9, IIP6, Lpaxmuueckas ngoma
ATOMHOTO sIpa I1P11 (npaxkmuueckoe 3a0anue)
24 Pasnea 7 JIP4, MP9, IIP1, IIPS, | Tecm
IBoonus Beceaennoi 11P7, 11P11
25 | Tema 7.1 Crpoenme wu passutu( JIP4, MP9, IIP1, IIPS,
Bcenennoii 1IP7, I[IP11

Kpurepun oneHku Tecta
3a Kax bl MPaBUIIbHBIN OTBET — 1 Oast
3a HenpaBWIbHBIN 0TBET — () OanioB

[TponeHT KadecTBeHHast O1IeHKAa WHAWBHYAIBHBIX 00pa30BaTEIbHBIX JOCTHKEHHUH
pe3yIbTaTUBHOCTH
(MpaBUIBHBIX Oan (oTMeTKa) BepOaJIbHBIN aHaIOT
OTBETOB)
90 + 100 5 OTJINYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YIOBJICTBOPUTEIIHEHO
Mmenee 70 2 HE yJI0BJIETBOPUTEIILHO

Kputepun onieHKH NpaKTHYECKUX U KOHTPOJILHBIX padoT

Ounenka "OTJIMYHO'" CTaBUTCS, €ClU padOTa BBHINOJIHEHA B IMOJTHOM O0BEME C COOMOJIEHUEM
HE0OXOIMMOM TOCEI0BaTEIbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

Ouenka '"Xopomo' CTaBUTCS, €CIIU BBHITTOJTHEHBI TPeOOBAHUSA K OIEHKE "OTIMYHO", HO JOMYIICHBI
2-3"enmouera.

Ouenka "ya0B1eTBOPUTEIbHO' CTaBUTCS, e€CIM paboTa BBIMOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYHUTH MPABWIBHBIE PE3YNbTAaThl U BHIBOJBI; B XOHE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

Ouenka '""Hey/10BJIETBOPUTEIBHO'" CTaBUTCS, €CITU pab0Ta BBIMOJHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

5.2 IIpomMe:kyTOUHAs aTTeCTAIUS

[IpomexyTouHass arTecTanus OOYYAIOUIUXCS OCYIIECTBISETCS IO
JTUCITUTITMHBI U TI03BOJISIET OTIPEICTTUTh Ka4eCTBO U YPOBEHB €€ OCBOCHHS.

dopMa MPOMEKYTOUHON aTTECTAIlMU 10 yueOHOMY TipeaMery «Du3nka»- sK3aMeH BO 2 ceMecTpe.

3aBCPIICHUUN U3YUYCHUA

\ Ne \ Konmponwvusie 6onpocwt 3x3amena/Ooudaxmuueckue eOUHUbl \ Tema \
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[lepBblif HCKYCCTBEHHBIM CIYTHUK 3eMiId ObLI 3amylieH B Pa3znen 1. Mexanuka
Coserckom Coroze 4 okTsa0ps 1957 r. [Ipu BeIXOmE HA OPOUTY OH
uMen cKopocTh 8 km/c. Kakoe paccTosiHue Mmposieren CIyTHHK 3a

1,5 Mun?
1 OcuoBubie nonoxkenusi MKT, wux onbiTHOe 000CHOBaHHE. Paznen 2
Huddysus. bpoynosckoe nemwxenne. OcHoBHOe ypaBHeHHE MKT. OCHOBBI MOJIEKYJISIPHOM
(U3MKK ¥ TEPMOAUHAMHUKHI
2 | Dnekrpuyeckas eMKOCTb. KOHIEHCATOPBI U X BHIBI. Paznen 3
DNeKTpoauHAMHKA
3 K ucrounuky Toka ¢ sac 120 B 1 BHyTpeHHUM cONpOTUBIIEHHEM 3,0
OM npuCcoeIMHEHA 11eTb, COCTOsIIas U3 JABYX MPOBOJAHUKOB 1O 80 Pasnen 3
OM Kaxabll, COEAMHEHHBIX MeEXAy co0OW mapajuiebHO, U
DNeKTpoANHAMUKA
TPETHETO NPOBOJHUKA CONpPOTUBIEHUEM 15 OM, NMOAKIIFOUEHHOTO
MOCIeIOBAaTeIbHO K TMEpPBbIM ABYM. Uemy paBHa cuila TOKa BO
BTOPOM IPOBOIHHKE.
4 | DKcnepuMEHTalbHOE OIpe/eJeHHe YAECTbHOTO COMPOTUBICHHUS Paznen 3
MIPOBOJIHUKA. DNeKTpoAHAMUKA

Kpurepun oneHkn 3K3aMeHa

- «OTIUYHO» - TEOPETUUYECKOE COJEp)KAaHHWE Kypca OCBOCHO IOJHOCTHIO, 0e3 mpoOesos,
yYMEHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOTPAMMOM yueOHbIE 3a/1laHus BHITIOJIHEHBI, KAYECTBO
UX BBIIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopolo» - TEOpEeTHYECKOE COJEpP)KAaHHE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpoOenos,
HEKOTOpble YMEHHS C(QOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE IPOrpaMMON y4eOHBIE
3aJJaHMs BBIIOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBIITOJHEHBI C OIIMOKAMHU.

—  «YIOBJETBOPHUTEIBHO» - TEOPETHUECKOE COJAEpkKaHHE Kypca OCBOEHO YacTUYHO, HO
npobensl HE HOCAT CYIIECTBEHHOIO XapakTepa, HEOOXOJUMbIE YMEHHs paboThl C OCBOEHHBIM
MaTepHajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBITMHCTBO IMPEIYCMOTPEHHBIX MPOrpaMMOil OOydeHUs
y4eOHBIX 33J]aHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUN COJIepKAT OLIHOKH.

—  «HeynoBneTrBopuTenbHO» - TEOPETUUECKOE COJEP)KaHUE Kypca HE OCBOEHO, HEOOXOAMMbIE
yMeHUs He ¢(hOpMUPOBaHbI, BBINOJIHEHHbIE YU€OHBIE 3a/1aHUs COJIEpKaT IpyOble OIINOKH.
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[Tpunoxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOI'MU, BKJIIOYASA AKTUBHBIE U UTHTEPAKTUBHBIE

METO/JAbI ObYYEHUA
Ne Hasganue Ienp uCIONB30BaHUS IInanupyemslit Onucanue nopsiaka
/m | oOpazoBaTeNFHONW Tex o0Opa3oBaTeIbHOMN pe3ynbTaT WCTIONB30BaHUS (AITOPUTM
HOJIOTHH (C YKa3aHUEM TEXHOJIOTUH HCIIOJIb30BaHMS MIPUMEHEHUS) TEXHOJIOTUH B
aBTOpa) / aKTUBHBIC U o0pa3oBaTenbHOM MIPAKTHUECKOM
MHTEPAaKTUBHBIE TEXHOJIOTHH npodeccuoHaNbHON
MeTO/bl 00y4YeHus JIEATENBHOCTH
1 TexHonorus PasButue mpiciurens | Bo3MoxxHOCTB Ipuém «UHCEPT»
KPUTUYCCKOT'O HBIX HAaBBIKOB YYallll | JYYYHOCTHOI'O pocra HpI/IeM OCYHICCTBIIACTCA B
MBIIUICHUS XCsl, HEOOXOIUMBIX H o6yuatorerocs, HECKOJIBKO TaIloB.
€ TOJBKO B yuebe, HO I sram: Ilpennaraercsa cucrema
W B OGLIMHOM KusHu | Do ero MapKUPOBKH  TEKCTa, YTOOBI
(ymenne npuamuMars | THAMBHAYAIBHOCTH, MOJIpa3ACIUTh 3aKIIOUYEHHYIO B
B3BCILICHHBIC HTOBBLIIICHNC HEM MH()OPMALUIO CIIEAYIOIIUM
pemenus, paborats ¢ | 2pdekTHBHOCTH obOpaszoM:
nHpopmauei, BOCTIPUSITHUS V  «rajoukoit» momMedaeTcs
AQHAJIN3UPOBATH nH(OPMAIHH; TO, 4yTO  yXe W3BECTHO
Pa3IMYHBIC CTOPOHBI | oo oo y4aIumMes;
SABJICHUN 1p.), T. €. - 3HaKOM «MHHYC»
UHTEpeca, Kak K
pa3BuTHE oMeyvaeTcs TO, 4TO
CIOCOOHOCTH K | M3yHacMoMy MIPOTUBOPEYUT X
caM000pa30BaHMIO. MaTepuaily, Tak W K | npenctaBiIeHHUIO;
caMoMy  IIpoleccy + 3HaKOM «IIITIOCH
o0y4eHus;  yMmeHue | IOMEYAETCA TO, YTO SBIACTCS
KPUTHUECKH UL HAX  HMHTEPEeCHBIM U
MBICITHTD. HEOKUIaHHBIM;

?  «BOIPOCHUTEIBHBII 3HAK»
CTaBUTCS, €CJIM YTO-TO HESICHO,

BO3HHKJIO  JKEJaHWEe  y3HaTh
OOJIbIIIE.

IT »Tan: yuTas Tekcrt, y4yaruecs
MMOMEYAIOT  COOTBETCTBYIOIIIM

3HAYKOM Ha TMOJAX OT/ACJILHBIC
a03a1bl ¥ MPEIIIOKCHHS.

111 JTam: Yuamumces
npejjaraeTcs
CHUCTEMAaTU3UPOBATh
MH(POPMAIUIO, PACIIONIOKHB €€ B

COOTBETCTBUU co CBOMMHU
MOMETKAMH B CJCIYIOIILYIO
Ta0IHUILy:
4  osram:  ITlociaemoBaTenbHOE
o0CcyXIeHre KaxIaoh Tpadbl
TaOJIHIIBL.

[Ipuem crmocoOCTBYET pa3BUTHIO
AHATMTHYECKOTO MBIIIUICHUS TTPH
W3YYCHUU HOBOTO MaTepuaa,

SBIISICTCS CpEJICTBOM
OTCIIEKHUBAHUS [IOHUMAaHUs
MarepHaa)

[Ipuém «Kmnacrep»
D10  cmocobd  rpaduUecKoit
OpraHu3alun MaTepuana,
MO3BOJIS IO caenaTh
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HaTJISAHBIMU T€ MBICTUTEIbHBIE
MIPOLIECCHI, KOTOPbIE POUCXOIAT
TIPH TTOTPYKEHHUH B Ty WU HHYIO

TEeMYy. Knactep SIBIIIETCS
OTpaKEHUEM HEJIMHEWHON
dhopmBI MBIIIIICHUS.

ITocnenoBaTenbHOCT JEUCTBUM:
1. TlocepenuHe 4YHMCTOTO JHUCTa
(kmaccHOM  JIOCKM)  HaIUCaTh
CJIOBO

KIIIOYECBOC N

Npe/NIOKECHNUE, KOTOpOE

SIBISIETCA ~ «CEpALIEM»  HWJEH,
TEMBI.

2. Bokpyr «HakupgaTe» cioBa

WIn MPETIOKEHUS,
BEIp@XAIOIIHE HIeH, (PaKTHI,
00paspl,  MOOAXOASAIINE IS
MaHHOU TEMBI. (Monemmn

YCTPOICTB U PUOOPOB)

[Mpobnemuoe obyuenue | [Ipusneus cTyaeHTOB | CaMOCTOSATENBHBIH YacTHYHO-TIOMCKOBBIN METO/
(T.A.Vnbuna) K AKTHBHOM | (WK ¢  TOMOIIBIO o0yuenus:
1. npo0JIeMHOE | MBICIUTEIILHON YUUTETIS) AHATNS | o (osrane MpOGIEMHOf
HU3JI0KCHHUE; JACATCIBHOCTH, K HpO6J’ICMfIbIX CHTYalu TpH 06bACHEHHH
2 YACTHYHO _ | pemienuio  pasHoro | cUTyaumi, © = HX
OMCKOBAS pojia 3a1a4, KOTOpPbIE | peHIeHHS HOBOTO Marepuania
HETIOCPECTBEHHO MOCPEJCTBOM BBIJIBU (BOMPOCHI, 3aja4a,
ACATEIILHOCT, CBA3aHbI c | KeHus 9KCIIEPUMEHTAIbHOE 3aJjaHHe
3. CaMOCTOATCIIbHAM COACPKaHNEM IPEIIOKEHNH, IIpU 3aKPEINICHUU yqe6H0ro
HACCJICIOBATCIIbCKAsA y4e0HOro MaTepuala. | TUIOTe3, 1704 MaTepHaa)
JIEATENBHOCTb. 000CHOBaHUS M| ek THBHOe oBCyRIeHHE
JIOKa3aTeNbCTBa,  a
TAKKE MpOBepKa BO3MOXHBIX MOAXOAOB K
IIPABHIBHOCTH pEIIECHUI0 npobieMHoN
pereHus. CUTyaluu (ypok
CUCTEMATU3aLUU u
00001IICHHST 3HAHUH ).
MeTtoa npo6JeMHOTo
H3J10KeHH s
®  BBIJIBUTAIOTCA THUIIOTE3BI IO
TeMe, OTBepras OJHH |
apryMeHTUpys BBIOOD
JIpYTHUX, BBICTpauBaHHE
JIOTUKA paccyxJIeHuu,
aHaJIN3 MOCTaBJIEHHBIX
mpobieM (M3ydeHHue HOBOU
TE€MBI, IMOCTAaHOBKAa TEMBI H
neneit ypoka)
KonTekctHOE Ob6ecnieuenne Ymenue Keiic — meTon
O6yT-ICHI/Ie JIMYHOCTHOTI' O AHAJIN3UPOBATH (He3aBepHIeHHI>II7I MeTO}])
(A.A.Bepbuukuii) BKIIIOUEHUS CTYJCHTa | MPOOJIeMbl, UCKAaTh CTyleHTaM OyleT MpeiokeHa
B yueOHYTO aJIEKBATHBIE CIIOCOOBI | oo oo MHbOPMAIH, BCIO
JIEeATEIbHOCTD WX peleHus, ocTANBHYIO  MHGbOPMALMIO -
TIOSHAHUC CJIOXKHYIO, | cryneHThI MOTYT MOYEPIHYTH

MHOT'OI'paHHYIO

00 M3 JIMYHOI'O OIbITa, JIKOO
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CTPYKTYpPY CBOEH
Oymyiei
podeCCHOHATHEHOMN
JIeSITeIbHOCTH

u3 JIPYTHX HUCTOYHHUKOB
MHPOPMALTUH — I-net,
CIpaBOYHAS JUTEPaTYpA,
KYPHAITBL, CTIEITATUCTHI,
oOmanaroriye OTIBITOM B
pEIICHUU JaHHBIX MPOOJIeM H
T.II. (pu MIPOBE/ICHUU
JabopaTOPHBIX padoT, pelIeHHe
KAYeCTBEHHbIX M  PACUETHBIX
3a/may)
JenoBas urpa
3TO METOA IPYIIOBOTO
oOyueHus COBMECTHOI
JeATeIPHOCTH B TIpoIiecce
pemieHuss  o0mMX  33Ja4 B
YCIIOBUSIX MaKCHUMAaJIbHO
BO3MOYKHOTO TIPHOIMIDKEHUS K
peanbHBIM MPOOJIEMHBIM
cutyarusM (IpH  3aKpEIUICHUU
W3YYEHHOTO Matepuania,
CHUCTEMAaTH3aIlIU 3HaHWUH,
MIPAKTUUYECKUE 3aHATHS).
KoHTekcTHbIE 32124
(mpakTuKo-
OpPUEHTHPOBAHHDIE)
3a/a4r, BCTPEUAIOTCS B TOW
WM WHOW peajbHON CHUTyalluu.
Nx  xoHTekcT oOecrieuuBacT
YCIIOBUSL JJIi TPUMEHEHUS |
pa3BUTHUS 3HAHWHA TIPU PEIICHUN
mpoOjeM,  BO3HUKAONIMX B
peayIbHOM JKU3HU (IPAKTHUECKUE
3aHSTHUSA, JTA0OPATOPHBIE PaOOTHI,
3Tan 3aKpeIvieHus 3HaHUW Ha
YpOKe).
Mo3srosoii mrypm
W3y4yeHnue HOBOro Marepuaia

3nopoBbecheperaroras
TEXHOJIOTHS
(H.K.CmupHOB)

OGecnieyeHne
CaHUTapHO-
TUTHEHHYECKOTO
COCTOSTHHSI Y9€OHOTO
MTOMEIICHHSI
(ocBemeHue,
MIPOBETPHUBAHUE,
TeMIIepaTypHBII
PEKUM)
OMoLMOHAIbHAS
paspsaka

CoOunroieHue
ONTHUMAJIBHOTO
BO3/YIIHO-TEILJIOBOIO
peknMa B
ayJIUTOPHH.
Ilo3uTnBHAas
[ICUXOJIOTHYECKAS
atMocdepa.
[Hoanep:xanue
paboTOCIIOCOOHOCTH
Ha 3aHATHH.

KonTpoas ocBeleHus Bo
BpeMsi 3aHATHS
JnHaMu4eckas naysa
DOu3KyJILTMUHYTKA B
cepenune 3ausitus (1-2 Mmun).
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NEPEYEHDb MPAKTUYECKHUX/JIABOPATOPHBIX 3AHATHM

[punoxenue 2

Conepxanue TeMbl NIPAKTHYECKUX/TIA00PATOPHBIX 3AHATHIA KouunyecTBo
00yueHust 4acoB
Pa3znen 1 Mexanuka 14
1.1 Kunemaruka IIpakTnueckas padora Ne 1 Pemenue 3agad no 2
KHHEMaTHKe.
IIpakTnueckas padora Ne 2 Pemienue 3a1a4u Ha 2
napaMeTpsl BpalaTeIbHOrO ABHKEHUS
JlabopaTopHas padora 1 «OnpeneneHue mIOTHOCTH 2
BEIIECTBAY
1.2 3akoHb1 IIpakTnueckas padora Ne 3 PemieHue 3a7a4 Ha 3aKOHBI 2
MmexaHuku Herorona| HeroToHa.
1.3 3akoHb! IIpakTnyeckas padora Ne 4 Pemienue 3a1a4d Ha 3aKOH 2
COXpaHEHHUS B COXpaHEHMs UMITYJIbCa
MeXaHUKe
IIpakTuyeckasi padora NeS Pemrenue 3a1au Ha 3aKOHBI 2
COXPaHEHHUS SHEPTUH.
JlabopaTopHuasi pa6ora 2 «/3yueHue 3aK0OHA COXpaHCHUS 2
MEXaHUYECKON SHEPTUN»
Pazgen 2 MOJIEKYJIAPHAS ®U3UKA. TEPMOJIUHAMMUKA 15
2.1. OcHospl | [IpakTnyeckast padora Ne 6 Pemenue 3anau 1o reme 2
MOJIEKYJISIPHO- «OcHoBbl MKT».
KUHETUYECKON IIpakTnyeckas padoraNe7 «Pemenue 3aga4d Ha
Teopun. MaeanbHplil | ypaBHEHUE COCTOSIHUS UCAIBHOTO Ta3a)
ras JlabopaTopnasi padora Ne3 IIpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CgoiicTBa JlabopaTopHas padora Ned Poct kpucTasios. 2
napos, xxuakocreii | Jlaboparopnas padora NeS I3mepeHue Bl1a)kHOCTH 2
U TBEPABIX TEJl BO31yXa
JlabopaTopnasi padora 6 «OnpeneneHue yaeapHOu
TEIJIOEMKOCTH BEIIECTBA» 2
2.3 OCHOBBI IMpakTuyeckas padora Ne 8 Pemennme 3amau 1mo Teme 2
TEPMOAUHAMUKHI «OCHOBBI TEPMOJUHAMUKN»
Pa3nea 3 OCHOBBI DJIEKTPOANHAMHUKHN 24
3.1 Dnextpuyeckoe | IlpakTuyeckas padora Ne 9 Pemenue 3agau no reme 2
noJue «DNEKTPOCTATHKA.
3.2 3aKoHbI JlaGoparopHas padora Ne 7 «Onpenenenue yaeabHOoro 2
IIOCTOSIHHOT'O TOKa COIIPOTHBIIEHUS IIPOBOIHUKAY.
JlabGoparopHas padora Ne 8 «3yuenue 3akona Oma miis 2
y4acTKa LEMn».
JlabGoparopHas padora Ne 9 «IIpoBepka 3aKOHOB 2
[1apaJIeIbHOTO COEAMHEHUSI IPOBOJHUKOBY.
JlabGoparopunas padora Ne 10 «Onpenenenue 2J1C u 2
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BHYTPEHHETO COIPOTUBIICHUS] HICTOYHUKA JIEKTPUYECKON
SHEPIUN»

JlabopaTopHas padora Ne 11 UccnenoBanue 2
3aBUCUMOCTH MOIIHOCTH, TOTPeOIsieMOH 1aMIoi
HaKaJIMBaHUS OT HAMPSDKEHHS HA €€ 3aKMUMax
IpakTuyeckasi padora NelO «Pemenue 3a1a4 Ha 3aKOHBI 2
Oma. CornpoTHBICHUE
IIpakTuyeckasi pa6ora Nell «Pemnrenue 3a1a4 Ha 3aKOHBI 2
COEMHEHUS MPOBOIHUKOB
IIpakTnyeckas padora Ne 12 Pemenue 3a1a4 Ha
(bopMyIbl pabOThl M MOIIHOCTH TOKA 2
3.3 Dnexrpuyeckuii | JlaboparopHasi padora Nel2 «Omnpenenenue 2
TOK B IEKTPOXUMUYECKOT0 SKBUBAJICHTA MEJIN».
nonynpoBogHukax | Jlaboparopnas padora Nel3 «JI3yuenue cBOHCTB
HOJIYIIPOBOJTHUKOBY. 2
3.5 IIpakTuyeckas padora Nel3 Pemenue 3amad mo teme 2
DnekTpoMarHuTHas | «MarHuTHoe nosie. DJIeKTpOMarHuTHasE HHAYKIHS.
VH]TyKIIHST
Pa3nea 4 KosieOanusi M BOJIHBI 12
4.1 Mexanunueckue | Jlaboparopnas paGora Nel4 H3ydeHue 3aBUCHMOCTU 2
KoJIcOaHUs U nepuoAa KoseOaHUMl HUTSHOTO (WM TMPY>KUHHOTO)
BOJIHBI MasiTHUKA OT JUIMHBI HUTU (WJIK Macchl Ipy3a).
IIpakTuyeckass padora Nel4 Pemenwe 3agau  Ha 2
napaMeTpbl K0J1e0aTeIbHOTO IBUKEHUS
4.2 IIpakTnueckas padora 15 «Pemenue 3aga4 Ha BUIBI 2
DNEeKTPOMarHuTHBIE | COMPOTHUBIICHHUI
konebanus u BojHbl | [lpakTuyeckasi padora Ne 16 Perenue 3aau mo teme 2
«Ilepemennsiii Tok. TpancpopmaTtop»
IIpakTnuyeckas padora Nel7 «OnekTpoMarHuTHbIE 2
KOJIeOaH!s I BOJIHBI».
JlabopaTopnasi padora Ne 15 «/3ydyenue ycrpoiicTBa 2
TpaHcpopmaTopa, FreHepaTopa.
Pazgen 5 Onrtuka 10
5.1 Ilpupona JlabopaTopnasi padora Nel6 «OnpeneneHue nokasaremns 2
cBeTa. BonHoOBBIE MIPETIOMIIEHUS CTEKIIaY.
CBOMCTBA CBETa JlaGopaTopuas padora Nel7 «/3y4yenue uHTeppepeHInn 2
U TudpaKIum.
JlaGopaTopHas padora Nel8 N3mepenue ninuHbI 2
CBETOBOM BOJIHBI C TOMOUIbIO TU(PAKIIMOHHOMN PEIIETKH.
JlaGopaTopHas padora Ne 19 «HabGmronenue ciekTpoB
M3ITYYEHUS U TTOTIIOLICHUS. 2
IIpakTuyeckas padora Ne 18 Pemenne 3agau mo reme
«BOJIHOBAsI ONITHKA 2
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Pa3nes 6 DiieMeHTHI KBAHTOBOM (PU3UKHU 3
IIpakTuyeckasi padora Ne 19 Pemenue 3a1a4 no teme 2

6.1 Ksanrosas «3akoHbI poToddderrar

ONTHKA

6.2 ®usuka aroma | I[IpakTuyeckas padora Ne20 Pemenue 3a1au no reme 1

Y aTOMHOTO s1JIpa «PagroakTHBHOCTB. 3alUCh SAEPHBIX PEAKLIU»

UTOIo 78
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OBPA3OBATEJIbHBI MAPIHIPYT

[Tpunoxenue 3

Kontpomupyembie
KontposbHas| pasnenst (TEjMBI) KoHnTtponmpyemsle OuenounbIe cpeacTsa
TOYKA yaeOHOU pe3yIbTaThI
JUCITUILIHHEI
Nel JIP4, MP 3, MP4, | KourpouabHasi (1. 3amauu ¢ mocTpoeHUEM
IIP1, IIP2, IIP3, pabora yepTexa
Paszgen 1
Mexannka IIP4, ITPY 2. Pacuernsnle Eaz[aqn
3. DusnuecKkuii JTUKTAHT
Ne2 Pazgen 2 JIP4, JIPY9, MP3, | KourpouabHasi (1. TecroBbie 3a1aHus
MP4, MP9, IIP2, padora 2. PacueTHble 3a1a4un
Ocnosel | mp3, mp4, 11pP7,
MOJIEKY IIPHOH IIPS, IIPY, IIPI0,
(puszuku M| oprg
TEePMOIMHAMHUKH
Ne3 Pasien 3 JIP4, JIP13, MP3, | KonutpoabHas (1. TecroBele 3anaHus
MP4, MP5, IIPI, pabora 2. PacueTHble 3ama4un
DJIeKTPOANHAMHUKA .
Pazien 4 I1P2, IIP4, IIPS, 3. dusnueckuil TUKTAHT
Konedanus u | P 6, IIP7, IIPS,
BOIHEI IIP10, IIP11
Ne4 Paszgen 5 JIP4, MP3, IIPI, | KonTpoabHas (1. 3anauu c mocTpoeHuEeM
IIP2, IIP4, IIP8 padora yepTexa
Onruka 2. PacuerHble 3a1a4n
Nes Paznea 6 JIP4, MP9, IIP2, | KoutpoabHas (1. Tecr
9JIeMEeHThI IIP4, ITP6, ITP11 pabora
KBaHTOBOM
(puszuku
Ne6 Jonyck K Moprdoamno | 1. IlpakTuueckue paboTbl
IK3aMeHy 2. JIabopaTopHble paboThI
3. Tectnl
4. KoHTposbHbIE pabOThI
I[IpomexyTo| Ik3aMeH Ox3amenanuno | 1 Teopernueckue
qyHas HHBIE BOIPOCHI IO COAEPKAHUIO
aTTecTanms OmJIeThI Kypca

2. TunoBsle 3a7aHus
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JIMCT PETUCTPAIIMHA U3SMEHEHUM W JONTOJHEHUM

Ne | Paznmen paboueii | KpaTtkoe comepxanrie U3MEHEHUS/ TOTIOTHEHUS [Hara, Ne [Tonnuce
/11 MPOTrpaMMBbI MpOTOKOJIa | mpeaceaaTens
3aceJaHus ITK/TILK
TIK/TILK
Pabouast mporpamma yueOHON AUCIUILTHHEI « DH3UKA»
aKTyaJu3upoBaHa. B pabouyro mporpamMmy BHECEHBI
ClIe/IyIOLIe U3MEHEHUSI:
3 YCJIOBUA B cBs3u ¢ 3akmoueHHEM KOHTPAakTOB co cTOpoHHuMH | 14.09.2022r.
PEAJIM3AIINN 3JIEKTPOHHBIME OHOIHOTeYHbIMU cucTeMamu IBC IIporokon
YYEBHOU Ne 1
JUCLUIIIMHBI | «Znaniumy» K-38-22 ot 10.08.2022 r. OO0 «3HaHuym».

K-41-22 ot 12.08.2022 r. OOO «KoHCcynabTaHT
CTYJICHTa».

3BC «FOPAUT» K-42-22 ot 24.08.2022 T.

YueOHO-MeTOIMIeCKOe u nH(pOpMaIMOHHOE
obecrieueHre peaiu3aluy NpOrpaMMbl YUTATh B HOBOU
penaxiuuu:

1. Tapacos, O. M. ®uzuka : yuedbHoe nocodue / O.
M. TapacoB. — Mocksa : ®OPYM : UH®PA-M, 2019.
— 432 ¢. — (IIpodeccronansHoe odpasopanue). - ISBN
978-5-91134-777-2. - Texct: snextpoHHbIii. - URL:
https://znanium.com/catalog/product/1012153

2. PomnonoB, B.H. ®usuka: ydebHOe mocobue
JUIL  CpPelHero  mpodecCHOHaIbHOrO  0oOpas3oBanus /
B. H. PomnoHoB. — 2-¢ u3id., ucnp. u jgom. — MocKBa :
UsnarensctBO IOpaiir, 2022. — 265¢c. —
(ITpodeccuonanpHoe obpaszoBanue). — ISBN 978-5-534-
07177-1. — Texct : amexTpoHHBIH // OOpa3zoBaTelbHAS
miatgopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/490599

3. IMuuckmii, A. A. ®usuka : yueOHuK / A.A.
IMuncknit, I'.1O. I'pakoBckwii ; mox o6mr. pen. FO.U. Jluka,
H.C. IlypemueBoit. — 4-e m3n., ucmp. — Mocksa
OOPYM : UHDOPA-M, 2022. — 560 c. — (Cpennee
npogeccuoHadbHOe 0oOpa3osanue). - ISBN 978-5-00091-
739-8. - TexkcT: SJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1712397
JlonoTHUTEIbHbIE HCTOYHUKH:

1. Hemunuenko, B. W. ®uzuka [DaeKTpOHHBIN
pecypc]: yueOunuk /  B. . JemumgueHko,
W. B. lemuauenko. — 6-¢ wu3zd., mepepab. W Jom. —
Mocksa: THOPA-M, 2018. — 581 c¢. — Pexxum mocryma:
https://new.znanium.com/read?id=300518 - 3arm. ¢
JKpaHa.

2. Ky3nemos, C. n. dusuka: OCHOBBEI
ANEKTPOAMHAMUKHU. DICKTPOMAarHUTHBIC KOJICOAHUS U
BouHBI : yueb. mocobue / C.M. KysneunoB. — 4-e¢ usg.,

ucrp. u gon. — M. : By3osckuit yuebuuk : UHOPA-M,
2018. — 231 c. - ISBN 978-5-9558-0332-6. - Tekcrt:
3JIEKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/956679
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