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1 OBIIASI XAPAKTEPUCTHKA PABOYEN ITIPOT'PAMMBI YUEBHOI'O TIPEMETA

1.1 O6aacTh NpUMeHEeHHsI POrPaMMbI

Pabowas mporpamma yueOHoro mpenmera «®Dusnka» SABISETCS YacThl0 00pa30BaTENbHOU
nporpammbl CITO — mporpamMMbl MOJATOTOBKY CHEIAATUCTOB CPEIHETO 3BeHA M0 crienuanbHocTu 23.02.07
Texuuueckoe oOCIy)XKMBaHHE W PEMOHT JABHraTelie, CHUCTEM M arperaroB aBTOMOOWIIEH CpeaHero
PO ECCHOHATLHOTO 00pa30BaHMsI TEXHOJIOTUYECKOTO MPpoduiist mpodhecCHoHaTFHOTO 00pa30BaHus

Pabouas mporpamma cocTtaBiieHa st O9HOU (HOPMBI O0yUCHHS.

1.2 MecTro y4yeOHOro mpeaMera B CTPYKType HPOrpaMMbl MOATOTOBKH CIIEIHAJHUCTOB
CpeJHero 3BeHa

VYuebubiii mpeamer «®Pu3nka» OTHOCHUTCA K 00IIEe0o0pa3oBaTeNbHOMY IHMKIY IMPOTPaMMBI
MOATOTOBKU CIIELMATMCTOB CPEIHEro 3BeHa M OTHOCHTCS K mpeameTHou obmactu PI'OC cpeanero
obmiero oopazoBanust «EcTeCTBEHHBIE HAYKNY.

YpoBeHb ocBoeHHUs yueOHO# nucnuriuHbl B cooTBeTcTBHH ¢ PI'OC cpennero obmiero oopasoBaHus
yrIyONIeHHBIH (TPOGUITBHBIN).

PaGouass mporpamma yuebHoro mnpeamera «Dusmka» UMEET MEXKIPEAMETHYIO CBSI3b C
obmeoOpazoBarenbHbIMUA  yueOHBIME TipeaMmeramu OVIL.0S «Actponomus», OVYILO8 «Maremarukay,
aneKTUBHBIM KypcoM OK.03 «Xumusi».

VY4eOublil npeamer «PU3nKa» ABIAETCS NPEAIIECTBYIOUINM JJIs U3YUEHHUS CIASAYIOUINX TUCIUIUINH
OINlL.02 Texuuueckas Mexanuka, OIIL.03 «DnekTporexHuka u  3iekTpoHuka», OIIL.04
«MarepuanoBecHueE».

2 IIJNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITIPEJMETA:
OcBoenne copaepxaHust y4deOHOW  gucuMIUIMHBL — «Pu3uKa» obOecrneuynBaeT  JIOCTHKEHHE
00y4JalOMUMHUCS CIEAYIOINX Pe3yJbTaTOB:

JIMYHOCTHDBIE PE3YJIbTATHI

c(OpPMUPOBAHHOCTH MUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
JIP4 | HayKH W OOLICCTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJIOTE KYJIBTYP, @ TAKKE Pa3IMYHBIX
(opM 00IIECTBEHHOTO CO3HAHMSI, 0CO3HAHHE CBOETO MECTA B MOJIHKYJIBTYPHOM MHPE;
TOTOBHOCTh M CIIOCOOHOCTH K O0pa3oBaHHIO, B TOM YHCIE caMOOOpa3oBaHUIO, Ha
JIP9 | mpOTSHKEHHH BCEW JKM3HU, CO3HATENILHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEITHOW Tpo(ecCHOHANbHON 1 00IIeCTBEHHOH JISSITENbHOCTH;

OCO3HaHHBIN BBIOOp Oynmymield npodeccun W BO3MOKHOCTEH pealM3allid COOCTBEHHBIX
JKU3HCHHBIX IINIAHOB;, OTHOIICHHE K HpO(i)CCCI/IOHaIH)HOI\/JI JACATCIBbHOCTH KaK BO3MOXXHOCTH
ydyaCTusds B PCUIICHHUM JIMYHBIX, O6HICCTB€HHI)IX, rocyaapCTBCHHBIX, O6HI€H3HI/IOHEU'II)HI)IX
npobiewm;

JIP13

MeTanpeaMeTHbIe Pe3yJbTAThI

YMEHHME CaMOCTOATENIBHO ONPENCIATh LEIM JEATCIBHOCTM M COCTABIIATH  IIJIAHbI
JEATEIIBHOCTH; CaMOCTOSITEJIBHO OCYLIECTBIISITh, KOHTPOJIMPOBATb U  KOPPEKTHUPOBATh
MP1 | AeATEeNbHOCTD; HMCIOJB30BaTh BCE BO3MOXKHBIE PECYpPCHI IS JTOCTHMKEHUS IOCTABJICHHBIX
Heneil 1 peaau3aly IJIaHOB JIeSTebHOCTH; BBIOMpATh YCIIEIIHbIE CTPATErHU B PA3TUYHBIX
CUTYaIUsX;

BJIaJICHUE HAaBbIKAMH IIO3HABATENBbHOM, Y4eOHO-UCCIEeNOBATEIbCKOW M  MPOEKTHOM
NEeSTeIbHOCTH, HaBbIKAMU  pa3pelieHus MpodsieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEIICHHUs MPaKTUYECKUX 3a7ad, I[PUMEHEHUIO
Pa3IUYHBIX METOJIOB IIO3HAHMS,

TOTOBHOCTb M  CIIOCOOHOCTb K CaMOCTOSTENBHOW HMH(POPMALMOHHO-TI03HABATEIHHON
NeSITeIbHOCTH, BIIAaJICHHE HABbIKAMU IOJy4EHHMs HEOOXOAMMOH MH(pOpManuu U3 cioBapei
MP4 | pa3HBIX THIIOB, yMEHHE OPHEHTHUPOBATbCA B PA3IUYHBIX HCTOYHUKAX HH(POpPMALUH,
KPUTUYECKH OLIEHUBATh M MHTEPIPETHPOBATh HMH(OPMALMIO, MOJIy4aeMyl M3 Pa3JIMYHbIX
VCTOYHUKOB;

MP3

MP5 | ymeHHe HCIIONB30BaTh CpeACTBa MH(OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH
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(maee - KT) B pemieHHMH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 3a/1a4 C
coOnmroneHreM  TpeOOBaHW  APrOHOMUKH,  TEXHUKH  O€30MMaCHOCTH, TUTHCHEI,
pecypcocOepeKeHHUsI, MPABOBBIX M ATUYECKUX HOPM, HOPM HHGOPMAIIMOHHON O€30MaCHOCTH;

MP9

BJIaICHUEC HaBbIKaMH M03HaBaTeILHOM pe(b.]'IeKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX ,Z[CflCTBPIfI n
MBICJIMTCIIBHBIX IMPOLCCCOB, HUX PC3YJIbTATOB H OCHOBaHHfI, rpanvi; CBOCTO 3HAHUA U
HC3HAHWA, HOBBIX ITO3HABATCIIbHBIX 3a/1a4 U CPCACTB UX NOCTHUIKCHHA.

IIpenMeTHBIE pe3yabTAThI

I1P1

c(OPMHPOBAHHOCTb MPEJACTABICHUA O POJIM U MecTe (PU3MKM B COBPEMEHHOW Hay4yHOMH
KapTHHE MHpa; MOHUMaHNe (PU3NYECKON CYIIHOCTH HaOM0IaeMbIX BO BceneHHOM saBneHMId;
IOHUMaHue poiu (U3MKU B (HOPMUPOBAHMU KPYro3opa M (yHKLIHOHAIBHON I'pPaMOTHOCTH
YeJI0BEKa I pEeUICHUS IPAKTUYECKUX 3a]1a4;

[1P2

BJIaJICHHME OCHOBOMNOJIATalOIUMHU (PU3UYECKUMHU MOHITUAMH, 3aKOHOMEPHOCTSMH, 3aKOHAMHU
U TEOPUSIMH; YBEPEHHOE MOJIb30BaHUE (PU3HUECKON TEPMUHOIOTHEH H CHMBOJIMKOM;

I1P3

BJIaZICHUE OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHMSA, HCIIOIB3YEeMBIMH B (usnke:
HaOJroIeHNe, OMKMCAaHUE, W3MEPEHHE, JKCIIEPHMEHT; yYMEHHsI 00pabaThiBaTh pPE3yIbTaThl
U3MEpeHNH, OOHApyXHBATh 3aBHCUMOCTb MEXIY (U3UUYECKHMMHU BEIMYWHAMHU, OOBSCHATH
IMOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BHIBOABI,

[1P4

c(hOpMUPOBAHHOCTHh YMEHHUS peniaTh GU3HNUECKUE 3a1a4H;

I1P5

c(OPMHPOBAHHOCTh YMEHHUS IMPUMEHATh IOJIYYEHHBbIE 3HAHUA JUI1 OOBSCHEHUS YCIOBUH
NPOTEKaHUs (PU3UYECKUX SIBJICHUW B MPHUPOJE W JUISI MPHUHATHS MPAKTHYECKUX PEIICHUH B
[IOBCEJHEBHOM XKU3HH,

[1P6

c(OPMHPOBAHHOCTh COOCTBEHHOHM IMO3WIMU 10 OTHOIICHUIO K (U3NYECKON WH(pOpManuwy,
NIOJTY4aeMOM U3 Pa3HBIX HCTOUYHHKOB;

I1P7

c(hOpMUPOBAHHOCTh CUCTEMBI 3HAHHI 00 OOHmMX (U3MUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUsX, MPEJICTaBICHUN O AelcTBUU BO BceneHHOW (QU3MYECKMX 3aKOHOB, OTKPBITBHIX B
3EMHBIX YCIIOBUSIX;

I1P8

c(hOpMUPOBAHHOCTh YMEHHUSI HCCIENOBATh M aHAJIM3UPOBATh Pa3zHOOOpaszHble (U3NYECKUE
SIBJICHHS] U CBOMCTBA OOBEKTOB, OOBSACHSITH MPUHIUIIBI PAOOTHI U XapaKTEPUCTUKHU MPUOOPOB
U YCTPOWCTB, OOBSACHATH CBSI3b OCHOBHBIX KOCMHYECKHX OOBEKTOB C TeO(pU3UYECKUMU
SIBJICHUSIMU;

I1P9

BJIQJICHNE YMEHUSMHU BBIIBUraThb TMIIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIIOJIAraroIIMX
(Gu3nyeCKuX 3aKOHOMEPHOCTEW M 3aKOHOB, IIPOBEPSITh UX IKCHEPUMEHTAIbHBIMU
cpeacTBaMu, GopMyIupys 1eJb UCCIEeIOBAHNUS;

I1P10

BJIAJICHUE METOJJaMH CaMOCTOATENBHOTO IUIAHUPOBAHUS U TPOBEIEHHUS (PU3MUECKUX
9KCIIEPUMEHTOB, ONMCAHHUA M aHajdu3a I[OJIyYeHHOM W3MepUTeabHOW HHpOpManuu,
OIIPEIETICHUS JOCTOBEPHOCTH TOJYYEHHOIO PE3ysbTaTa,;

I1IP11

c(hOpMUPOBAHHOCTh YMEHUU MPOTHO3WPOBATh, AHAIM3UPOBATH M OICHUBATH IOCIICICTBUS
OBITOBOM W TPOHM3BOJACTBEHHON [EATEIBHOCTH 4YEJOBEKa, CBSA3aHHOW C (pu3MvecKkumu
MIPOIIECCAMH, C TTO3UIINI SKOJIOTHUYECKOM 0€30MaCHOCTH.




3CTPYKTYPA U COAEP/ KAHUE YYEBHOTI'O IIPEJIMETA

3.1 Temaruuyeckuii JIaH

Y4eOHas Harpy3ka o0y4aromuxcs

B TOM YHCJIE

= . @ Ilnanupyembie
2 bTAThI
Pa3znen/ Tema qiucuUMnJIMHBI o g g = = pesyt
5 = g = S = OCBOEHHSI
2 = = = = = JMCIUILINHBI
§ g = =g
< [ap] =4 [<p]
= = ®
= = =
BBenenue 2 2 J]%D,Z’ 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 3axkoHbI MexaHUKU HbIOTOHA 6 4 2 11P4.1TP9
JIP4, MP3 MP9,
Tema 1.3 3aKOHBI COXpaHEHHUSI B MEXaHUKE 11 5 4 2 TIP1-IIP4
JIP4, JIPY9, MP3,
Pa3zpen 2 MP4, MP9, P2,
OCHOBBI MOJIEKYJISIPHOI (DM3UKHU H 26 11 6 9 ITP3, ITP4, ITP7,
TePMOTUHAMHUKHI 11P8, 11P9,
I1P10, ITP11
Tema 2.1 OCHOBBI MOJIEKYJIS - /IP9,MP3, MP4,
. cHo Onf YIAPHO™ |99 4 4 3 IIP2, I1P3, I1P4,
KHUHETU4YecKou Teopuu. MaeanpHbliiras P8
2.2 CBoiicTBa HapoB, >KUAKOCTEH M TBEPIBIX J/IP9, MP3, TIP3,
POB, Jukocte A 10 4 6 IIP7, TIPS, I1P9Y,
Ten 1IP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOAMHAMUKHI 5 3 2 I1P2, I1P3, IIP4.
IIP11
JIP13, MP3,
Pasznea 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 DiIeKTpUUECKUN TOK B pa3i J/IP13, MP3,
prriee OK B PASIMHIBIX | 6 4 | MP4, 11P4, 1IP5,
cpenax P11
Tema 3.4 MarautHoe 1ojie 6 6 ﬂP11731;ZP4,
JIP13, MP1, [1P4,
Tema 3.5 DnekTpoMarauTHasE UHIYKITHS 6 4 2 P11, 1IP6
Pasznen 4 JIP4, JIP13, MP3,
A 20 8 8 4 | mpy, e, ey,
Koaebanust 1 BOJTHBI 1IP4. IIP10




Tema 4.1 Mexannueckue kKojie0aHus U 6 5 2 9 JIP13, MP3, IIPI,
BOJIHBI 1IP2, [IP4
JIP13, MP3,
Tema 4.2 DnekTpoMarHuTHbBIEC KoJieOaHUs U 14 6 6 9 MP4, TIPL
BOJIHBI 1IP2, I[1P4, IIP10
Pa3nea 5 JIP4, MP3, IIPI,
OnTuka 14 4 2 8 I1P2, ITP4, ITP8
Tema 5.1 ITpupona cera. BosiHOBBIE 14 4 2 8 JIP4, MP3, IIPI,
CBOMCTBA CBETA 11P2, ITP4, ITP§
Pa3nea 6 10 7 3 JIP4, MPY, ITP2,
JJIeMeHTbI KBAHTOBO# (pU3NKH 1IP4, ITP6, ITP11
6 4 2 JIP4, MP9Y, IIP2,
Tema 6.1 KBanToBasi onruka IIP4, ITP6, ITP11
Tema 6.2 ®dusnka aToMa ¥ aTOMHOTO A1pa 4 3 1 P4, ?7/15]91 11ps,
Pa3zpen 7 9 9 JIP4, MP9, IIP1,
ABoonus Beejennoii 11P8, ITP7, ITP11
< JIP4, MP9Y, IIP1,
Tema 7.1 Ctpoenne u pa3zputue Bcenennoii | 2 2 7IPS. 11P7, 1IP1]
Bcero 151 73 39 39
IIpomexyTouHas aTTecTalus, B TOM YHcJIe 18 JIP4, MPY, IIP1,
KOHCYJIbTAIHH 1p7
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 mMporpammbl. duszmka —
(dbyHIamMeHTanbHas HayKa O IPUPOJIE.

EctecTBeHHOHAay4YHBII METOJ TIO3HAHMS, €ro BO3MOXXHOCTH U TpPaHUIBl TMPUMEHUMOCTH.
DKCOEepUMEHT U TeOpus B TpoIlecce IMO3HaHHWS NpUPOJbl. MojaenupoBaHue (GU3NUESCKUX
SIBICHUM © TmporieccoB. Poib dKCriepuMeHTa M TEOPUM B TIPOLIECCE TMO3HAHUS TIPUPOJIBI.
®dusnueckas BenuunHa. [lorpemHocTn u3MepeHuii puznuecknux BenuunH. OU3NUECKUe 3aKOHBI.
['panunel npumennmocTy ¢usndyeckux 3akoHoB. [loHsTHe 0 pusmyeckoil kKapTuHe Mupa. 3HaUeHUE
¢usuku ipu ocBoenuu npodeccuii CI1O u cnenmansHOCcTe# CI1O.

Buab1 yueOHoii 1eATeIbHOCTH

VYMeHHus MOCTAaHOBKU ILEJEH JeSITeNIbHOCTH, IJIAHUPOBAHUS COOCTBEHHOW JESATEIBHOCTU IS
JIOCTHIKEHUsI ITOCTABJICHHBIX LEJIEH, NMPEABUACHUS BO3MOXKHBIX PE3yJbTaTOB 3THX JIECUCTBUU,
OpraHU3al¥ CAMOKOHTPOJISL U OLIEHKU ITOJIyYE€HHBIX PE3yJIbTaTOB.
Pa3ButHe cnocOOHOCTH SICHO M TOYHO H3JIaraTb CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBATH CBONO
TOYKY 3pEeHHUs, BOCIPHHUMATh M aHAJIU3UPOBATh MHEHUS COOECEIHUKOB, IpHU3HABasl IPaBO
JIpyroro 4ej0oBEeKa HAa UHOE MHEHHE.
[TpousBenenue uaMepeHust GU3NUECKUX BETMYUH U OIIEHKA I'PAHUIIBI HOTPELTHOCTENH U3MEPEHU.
[IpencraBneHue rpaHUIbl MOTPEIIHOCTEH HM3MEPEHUN NpPH IMOCTPOCHUH TrpaduKoB. YMeHHe
BBICKA3bIBATh TMIIOTE3BI JIJIs1 0OBSICHEHUS HAOIIOAaeMBbIX SIBIICHHI. Y MEHUE npeajaraTb MOJeNIN
SBJICHUM. YKa3aHHe TpaHUl] NPUMEHUMOCTH (U3UYECKHUX 3aKOHOB. M3lokeHne OCHOBHBIX
IIOJIOKEHUM COBPEMEHHOM HayYHOU KapTUHBI Mupa. I[IpuBeeHre npuMepoB BIMSHUSA OTKPBITUN B
(¢u3rKe Ha mporpecc B TEXHUKE M TEXHOJOTHH Mpou3BojicTBa. Mcnonb3zoBanue UHTEpHETa s
Moucka HHGOpMaIuu.
Paznen 1 MEXAHUKA
Tema 1.1 KunemaTuka




Mexanunueckoe asmxeHue. Ilepememienne. I[lyte. CkopocTb. PaBHOMEpHOE NpsSIMOIMHENHOE
IBIDKEHHE. YCKopeHHue. PaBHolepeMeHHOe mpsMoJiMHEHoe [BrkeHue. CBOOOAHOE MaJieHue.
JIBr>keHue Tenna, OpPOIIEHHOrO MO/ YIJIOM K TOPHU30HTY. PaBHOMEpHOE JBHM)KEHHE MO OKPYXHOCTH.

Buabl yueOHoii 1eATEIbHOCTH

IIpencraBieHMe MEXaHUYECKOI'O ABHMIKCHUS Tejla YPAaBHEHHUSIMH 3aBUCHUMOCTH KOOPIHMHAT H
MIPOEKIIUEN CKOPOCTH OT BpeMeHH. IIpeacTaBieHne MEXaHMUECKOTO ABMKEHHUS Tella TpauKkamMu
3aBUCUMOCTH KOOPAMHAT M IMPOEKLIHEN CKOPOCTH OT BpeMeHu. OnpeneneHue KOOpAUHAT
MIPOMIEHHOTO TYTH, CKOPOCTH U YCKOPEHHUs Teia Mo rpadukaM 3aBHCUMOCTH KOOpAHMHAT W
IIPOEKIUHA CKOPOCTH OT BpeMeHH. OmnpeneneHue KOOpAWHAT NPOWIEHHOTO IyTH, CKOPOCTH U
YCKOpEHHUs Tejla 110 YPaBHEHMUSIM 3aBUCHUMOCTH KOOPAMHAT U MPOECKLUUN CKOPOCTH OT BPEMEHH.
IIpoBeneHre CpaBHUTEIBHOIO aAHAIM3a PAaBHOMEPHOIO M PAaBHONEPEMEHHOIO JBH)KCHUH.
Yka3zaHue HCHONB30BaHUS MOCTYIATEIIBHOIO M BpPAaLlaTEIBHOIO JBWXKEHUHW B TEXHHUKE.
IIpuoOperenue omnbiTa pabOThl B IPYIIE C BBIIOJHEHHEM Pa3IUYHBIX COLMUAIBHBIX PpOJEH.
Pa3paboTka BO3MOXKHOH CHCTEMBl JEHCTBUUA M KOHCTPYKIMU I 3KCIEPUMEHTAIBHOTO
OIpeNeIeHNs] KHHEMATUYECKUX BEJIMYMH.

Tema 1.2 3akonbsl Mexanuku HeroToHa

[lepBoiii 3akon Hprorona. Cuna. Macca. Ummnynbc. Btopoit 3akoH Herorona. OcHoBHOM
3aKOH KJIacCMYeCcKOM auHamMuku. Tpetuil 3axkoH HploTOHa. 3aKOoH BCEMUPHOIO TSITOTEHMUS.
I'paButaninonnoe mnone. Cuna Tsbkectu. Bec. CrocoOel m3Mepenuss maccbl Teia. Cuiibl B
MEXaHHKE.

Buab1 yueOHoii 1eATEIbHOCTH

[IpruMeHeHue 3aKOHAa COXPAaHEHUS MEXaHWYECKOM HSHEpruM MpU pacyerax pe3yabTaToB
B3aUMOJIEHCTBUI T€JI TPAaBUTALIMOHHBIMU CHJIAMU U CUJIAMH YIIPYT'OCTH.

Tema 1.3 3axkoHbI COXpaHEHHSI B MEXaHUKeE

3akoH coxpaHEHMsi uMmIyibca. PeaktuBHoe nBukeHue. Pabora cunbl.  Pabora
MOTEHUUANIBHBIX CHJI. MomHocTe. DHeprus. Kunernueckas sHeprus. IloTeHuuanbHas >Heprus.
3aKOH COXpaHEHHs] MEXaHWYEeCKOU dHepruu. IIpuMeHeHue 3aKOHOB COXpPAaHEHMUS.

Buabl yueOHoi1 1eATEIbHOCTH

[IprumeHeHne 3aKOHA COXPAaHEHUSI UMITYJIbCA ISl BBIYMCICHUS U3MEHEHUM CKOPOCTEMN TEJl NMPU UX
B3auMoJAeHCTBUAX. IM3mepenne pabOThl CHUII U HM3MEHEHHE KHHETHYECKOW »OHEpruu Tena.
Brruncnienue paboThl CHII 1 U3BMEHEHUSI KHHETHYECKOW SHEPTUH Teja. Beluucienne moTeHuaibHoMu
SHEpPTUM Tl B TIpaBUTAIMOHHOM moje. OmnpenerneHue NOTEHIUAIbHOW SHEPIHMH  YIPYro
neOpMUPOBAHHOTO Tejla 10 M3BECTHOM JaepopManuv M KECTKOCTH Tela. YKa3zaHWE TpaHUIl
NPUMEHUMOCTH 3aKOHOB MEXAaHUKHU. YKa3aHHE Y4YeOHBIX NUCIUIUIMH, MPU HU3YyYEHUU KOTOPBIX
HCIIOJIb3YIOTCSI 3aKOHbI COXPAHEHHUS.
Paznen 2 OCHOBBI MOJIEKYJISIPHOU ®U3UKU U TEPMOJAUMHAMMUKHA

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KMHeTHYeCKOH Teopun. UneanbHbIN ra3

OCHOBHBIE NOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TeopuH. Pazmepsl M Macca MOJIEKYJ U
atomoB. bpoyHoBckoe aBmkenue. Juddysus. Cuinbl U d3HEpPruss MeXKMOJIEKYJISIPHOIO
B3auMonencTBus. CTpoeHHE Tra3000pa3HbIX, >KHAKUX U TBEpAbIX Tell. CKOPOCTH JBUKEHUS
MOJIEKYJT U UX u3mepenue. UaeanwvHsiil ra3. Jlapinenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETUYeCKOM Teopuu Tra3oB. TemmepaTypa U u3MepeHue. ['a3oBble 3aKOHBI. AOCOIIOTHBIN
HyJIb TeMneparypbl. TepmMoauHaMH4YecKas IIKajga TEMIEpaTypbl. YpPaBHEHHE COCTOSHUSA
HJICaJIbHOrO raza. MospHas ra3oBasi IIOCTOSIHHAas.

Buabl yueOHoI qeTeIbHOCTH

BrinmonHeHHe HKCIEPUMEHTOB, CHYXXAIIMX JJii OOOCHOBAaHMS MOJIEKYJISIPHO-KHHETUYECKOM
teopun (MKT). Pemenue 3agady ¢ DpPUMEHEHHMEM OCHOBHOIO YPaBHEHUS MOJEKYJISIPHO-
KMHETUYECKOH TeopuH razos. OmpeaeneHnue napaMeTpoB BEIIECTBAa B ra3000pa3HOM COCTOSIHUU Ha
OCHOBAHWH YPaBHEHHsI COCTOSIHMS HIealbHOro rasa. OmnpeneneHue mnapaMeTpoB BELIECTBA B



ra3000pa3HOM COCTOSIHUU M TPOUCXOISIINX TIporieccoB no rpadukam 3aucumoctu p (T), V (T), p
(V). DxcniepumenTanbHoe uccienaoanue 3apucumoctu p (T), V (T), p (V). Ilpeacrasnenue B Bume
rpauKoOB U30XOPHOT0, N300apPHOTO U U30TEPMUUECKOTO IMPOIIECCOB.

Bbrunciienne cpeiHe KHHETUYECKOW SHEPrUuM TEIUIOBOTO JABMIKEHHUS MOJIEKYJ MO H3BECTHOMU
TeMmIieparype BellecTBa. Brpicka3piBaHue rumore3 sl OObsICHEHUs HaOJIIOJaeMbIX SIBICHUI.
Yka3zaHue rpaHull MPUMEHUMOCTH MOJEIH «UJI€aJIbHbIN ra3» u 3akoHoB MKT.

Tema 2.2 CpoiicTBa nIapoB, ;KUAKOCTEH U TBEPABIX TeJl

CgoiictBa mapoB. Mcnapenue u konaeHcaius. HacwlmeHHbIH ap u ero cBoicTBa. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTb Bo3ayxa. Touka pocbl. Kunenue. 3aBUCUMOCTh TeMIEpaTyphbl KUIIEHUS OT
nasieHus. [leperpeTsiil nap v ero UCNOIb30BAHUE B TEXHUKE.

CBoiicTBa XKMIKOCTEH. XapaKTepUCTHUKA >KUJKOTO COCTOSHUA BemlecTBa. [loBepXHOCTHBINA cioi
KUIKOCTU. OHEPrus MNOBEPXHOCTHOTO cJIOs. SIBIEHUS Ha TpAaHUIE KUIKOCTU C TBEPABIM TEJIOM.
Kanunnspusie sBieHus.

CgoiicTBa TBEPABIX TeJ. XapaKTEPUCTHKA TBEPAOTO COCTOSHHUS BEIIECTBA. YNPYrue CBOMCTBA
TBepAbIX Tes. 3akoH ['yka. Mexannueckue cBOMCTBa TBEpAbIX Tel. TenaoBoe paclIMpeHue TBEPAbIX Tel
u xuakoctel. [lnaBnenne u kpucraminzanus.

Buabl yueOHoii 1eATEIbHOCTH

N3mepenne BraxHOCTH Bo3Ayxa. Pacuer KonuuecTBa TEIUJIOThI, HEOOXOIMMOTO A
OCYIIIECTBJIEHUSI IIpollecca IIepexoja BelIecTBAa W3 OJHOI'0 arperaTHOroO COCTOSIHUSI B JIPYTOE.
DKCIIEpUMEHTAJIbHOE HCCJEJIOBAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBeneHue mnpumMepoB
KaITWUISPHBIX SBJICHUN B OBITY, PUPOJIC, TEXHUKE. VcclienoBaHne MEXaHHYECKUX CBOMCTB TBEPIBIX
ten. IlpumeHenue ¢uU3MUECKUX MOHATHH M 3aKOHOB B y4yeOHOM Martepuasie mpodecCHOHATBLHOIO
xapakrepa. Mcnonp3oBanne MHTEepHETa M5 ToWicKa MH(GOpMAaHMK O pa3padoTKax W MPUMEHEHHUSX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPHUAIIOB.

Tema 2.3 OcHOBBI TEPMOTUHAMUKH

OcCHOBHBIE TIOHSITHSI U OTNpEJeNICHUsI. BHYTpEeHHSsT SHEPTHUsi CUCTEMbl. BHYTpEeHHssI SHEprust
ujeabHOTO raza. Pabora m Teruiora kak (opMbl mepegadd dHEPTrHH. TerIoeMKOCTh. Y elbHas
TEIUIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. [lepBoe Hauano TepMoIUHAMUKHU. AauadaTHBIN
npouecc. Ilpunmun aeiictBus terioBod mamumubl. KIIJ[ TerioBoro asuraresns. Brtopoe Hauano
TEPMOJUHAMUKHU. TepMoauHaMH4YecKas IIKajga TeMmreparyp. XOJOAWIbHbIE MallWHBL. TerninoBbie
npurarenu. OxpaHa MpUpPO/IbI.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepeHune koiauuecTBa TEILIOTHL B IIpoLeccax Teruronepenadd. Pacuer kommyecTsBa TEIIOTHI,
HEO00XO0UMOr0 JUIsl OCYIIECTBIECHHUS 3aIaHHOTO Ipolecca ¢ Temonepeaadeil. Pacuer namMenenus
BHYTPEHHEH SHepruu Tej, paboTbl U NEpeJaHHOIO KOJMYECTBAa TEIUJIOTHl C HMCIOJIb30BAHUEM
IIEPBOI0 3aKOHA TEPMOJUHAMHUKH.

Pacuet paboThl, COBEPILIEHHO# Ta30M, 1o rpaduky 3aBucumoctu p (V).

Brruncnenue paboThl ra3za, COBEPIIEHHON MPU M3MEHEHUM COCTOSIHUS MO 3aMKHYTOMY ILIMKITY.
Broruucnenne KIIJI npu coBepmieHnn ra3om paboTbl B IpolEeccax HM3MEHEHHS COCTOSIHUS 10
3aMKHYTOMY LMKIYy. OOBSICHEHHE NPUHLUIIOB AEHCTBUSA TEIUIOBBIX MAIIMH. JleMOHCTpauus poJu
(bU3UKH B CO37]aHUHU U COBEPILICHCTBOBAHUY TEIVIOBBIX JIBUTATEIICH.

Paznea 3 QJIEKTPOINHAMHUKA

Tema 3.1 DnexkTpuueckoe moJe

DneKTpuYecKue 3apsijibl. 3aKOH coxpaHeHusi 3apsiga. 3akoH Kyiiona. DiekTpuueckoe
nosne. HampsbkeHHOCTh anekTpuyeckoro mnoss. [lpuHumn cynepno3unmu nojeid. PaGora cun
anekTpocTaThueckoro mois. lloreHnman. Pa3HocTh  moTeHHMANIOB.  DKBUIIOTEHLIMAJIbHbBIE
NOBEpXHOCTHU. CBSA3b MEXKIY HANPSDKEHHOCTBIO M PA3HOCTHIO MOTEHIMAIOB 3JIEKTPUYECKOIO IIOJIA.
Husnexktpuku B anekTpuyeckoMm mnoje. [lomsipuzaumst  gusnekTpukoB. [IpoBomHuKH B
anexktpuyeckoMm mone. Konaencaropsl. CoeauHeHHE KOHJIEHCATOpOB B Oarapero. DHeprus
3apsKEHHOT0 KOHJIEHCATOpa. DHEPrUsl 3JIEKTPUUECKOTrO MOJIsl.
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Buabl yueOHO# 1eATeJIbHOCTH

Brrancnenne cun B321PIMOI[CIZCTBH5[ TOYCYHBIX DJICKTPHUYCCKUX 3apPAO0B.

Bpruucnenne HanpsyKEHHOCTH JJIEKTPUYECKOTO TOJISI OJHOTO M HECKOJIBKMX TOYEYHBIX
AJIEKTPUYECKUX 3apsiA0B. BeluncieHne noTeHumana 3JIeKTPUYECKOro oISl OJJHOTO U HECKOJIBKUX
TOYEYHBIX AEKTPUUECKUX 3apsiAoB. MI3MepeHue pasHOCTH MOTEHIIUAIOB.

N3mepeHue 3Hepruy 3JIeKTPUYECKOro IO 3apsDKEHHOr0 KOHJIeHcaTopa. BelunciieHue sHepruu
SJIEKTPUYECKOTO TOJIsI 3apsbKEHHOIo KOHjJeHcatopa. Pa3paboTka miiaHa M BO3MOXKHOM CXEMBbI
JEUCTBUM  3KCHEPUMEHTAJIBHOTO ONpENENICHUs]  DJIEKTPOEMKOCTH  KOHJEHcaTopa U
JIUSJIEKTPUYECKON  MPOHMUIIAEMOCTH  BemiecTBa. IIpoBedeHHe  CpaBHUTEIBLHOIO  aHalW3a
TPaBUTALIMOHHOTO U JIEKTPOCTATUYECKOTO MOJIEH.

Tema 3.2 3aK0OHBI IOCTOSTHHOIO TOKA.

VYcnoBus, He0OXOAMMBIE JUIsl BOSHUKHOBEHUSI M MOJJEP)KaHUS 3JeKTpuyeckoro Toka. Cumia
TOKa U IJIOTHOCTH ToKa. 3akoH Oma mis ywactka nenu 0e3 3/]C. 3aBUCHUMOCTD 3JE€KTPUUYECKOTO
CONPOTUBIIEHUS OT MaTepuasia, JIMHBI W IUIOLIAJU IONEPEYHOro CEYEHUsI IPOBOJHUKA.
3aBUCHMOCTh DJIEKTPUYECKOTO COIIPOTUBJICHUSA IIPOBOJHUKOB oT TEMIIEPATYPBHI.
DNeKTpOJABWIKYIIasl Cuila HCTOYHMKA ToKa. 3akoH Oma Jjus nonHoi unenu. CoenuHeHue
NpoBOAHUKOB. COEIMHEHUE MCTOYHUKOB JJIEKTPUUYECKON sHepruu B Oartapero. 3akoH Jlxoymis—
Jlenna. PaboTa 1 MOIIHOCTH JIEKTPUUECKOro TOKa. TeruioBoe AeicTBUE TOKA.

Buabl yueOHoil 1eATEILHOCTH

N3mepeHune MOITHOCTH AeKTpUiecKoro Toka. Mismepenue 3/1C 1 BHyTPEHHETO CONIPOTUBIICHUS
HMCTOYHHUKA TOKA.
BpimonHenue pacdyeToB CHJIBI TOKAa M HANpsHKEHUW HAa Yy4yacTKax »JJIEKTPUYECKUX Ierei.
OOBsicHEeHHE Ha INpUMeEpe dJIEeKTpUUecKoil nenu ¢ aByMs uctouHukamu Toka (DZ1C), B Kakom
clly4a€ MCTOYHHUK D3JIEKTPUUYECKON 3HEpPruu paboTaeT B peKMME T'eHeparopa, a B KakOM — B
pexuMe norpeoutens. OmnpeneneHue TeMIepaTypbl HUTH HakaluBaHus. M3mepenue
AIEKTPUYECKOrO 3apsiia MIEKTPOHa.

Tema 3.3 JekTpH4YecKHUil TOK B Pa3JIM4YHBIX CpeAax

[IpoBoIMMOCTH METAJIIOB, SIBJIEHNUE TEPMOIIEKTPOHHON SIMUCCUH, CBEPXIIPOBOAUMOCTb.

CoOcTBeHHast MPOBOAMMOCTD MOJIYIIPOBOAHUKOB. [losryripoBogHUKOBBIE TPUOOPHI.

Buab1 yueOHoii 1eATEIbHOCTH
CHsTHE BOJIbTAMIIEPHON XapaKTepUCTUKU auojna. [IpoBeneHne CpaBHUTEIBHOTO aHaIM3a
MOJIyITPOBOJHUKOBBIX THOAOB U TPHUOJOB.
UcnonszoBanue WHTepHeTa miisi Toucka HWHQOpMAMM O TMEPCHEeKTUBaX PpPa3BUTHUSA
MOJIyITPOBOJHUKOBOM TEXHUKH.

Tema 3.4 MaruuTHoe noJie

BekTtop MHAYKIIMM MAarHMTHOrO IOJis. JleHCTBHE MAarHUTHOrO MOJS HAa MPSMOJMHEWHBIN
MPOBOJIHUK C TOKOM. 3akoH Ammepa. BzammoneiictBue TokoB. MarHutHblii motok. Pabora mo
MEPEMELLIEHUIO ITPOBOJHUKA € TOKOM B MArHUTHOM Iiojie. JlelicTBME MAarHuTHOTO MOJs Ha
nBkymuiicst  3apsaa. Cuna  Jlopenma. OmpeaeneHue  yA€IbHOrO  3apsia. Y CKOPUTEIH
3apsSKEHHBIX YACTHIL.

Buabl yueOHoI qesTeIbHOCTH

N3mepenne MHAYKIIMA MarHUTHOrO MoJjs. Beluucienue cuil, JeMCTBYIOIMIMX HAa HNPOBOJIHHUK C
TOKOM B MArHUTHOM IIOJIC.
Brruncnenue cuii, JI€MCTBYIOIMIMX HA AJICKTPUUYECKHUHN 3aps, IBHXKYIIUKACS B MATHUTHOM MOJIE.

Tema 3.5 DiieKTpOMArHUTHASA MHYKUIUSA
DneKkTpoMarHuTHas UHAYKIUs. BuxpeBoe anexkrpuyeckoe noie. CaMOMHAYKIUA. DHEpPrus

MAarHUTHOT'O ITOJIS.
Buabl yueOHoil 1eATEIbHOCTH
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HccnenoBanue SIBICHWM DJICKTPOMArHUTHOW HMHIYKIIUHM, camMOUHAYKIUHU. OOBsICHEHHE
MPUHIUIIA JeWCTBUS diekTpoaBurarens. OObsSCHEHHWE TPUHITUMIIA JEUCTBUS TeHepaTopa
AJIEKTPUYECKOTO TOKA M DJIEKTPOU3ZMEPUTEIbHBIX NPUOOpoB. OOBsICHEHHE TPUHITATIA ICHCTBUS
Macc-CrekTporpada, yCKoOpuTenel 3apsokKeHHBIX dacTHll. OOBICHEHUE PO MAarHUTHOTO TOJIS
3eMITi B )KU3HHU PAaCTCHUM, )KUBOTHBIX, YEJIOBEKA.
[IpuBeaeHne NpuMEepPOB MPAKTUYECKOTO MPUMEHEHUS U3YUECHHBIX SIBJICHUHN, 3aKOHOB, TPHOOPOB,
YCTPOMCTB.
[IpoBenienre CpaBHUTEIILHOTO aHAIM3a CBOMCTB 3JIEKTPOCTATUUECKOTO, MarHUTHOT'O U BUXPEBOTO
AJICKTPUYECKUX TTOJICH.
Pa3znen 4 KOJJEBAHHWSA U BOJIHbBI
Tema 4.1 MexaHnueckne KoJIe0aHUSA U BOJHbBI

KonebarensHoe nBuxkenue. [apmonunueckne koneOanusi. CBOOOAHBIE MEXaHHUYECKUE
kosieOanus. JIMHEWHBIE MeXaHMYEeCKHe KojeOaTelbHble CHCTeMBbl. [IpeBpallieHue SHEpPruu Ipu
kosiebaTenbHOM ABHOKeHUH. CBOOOIHBIE 3aTyXalOIMe MEXaHUYeCKue KolieOaHusl. BBIHYKICHHBIC
MeXaHU4YeCcKue KoyeOaHus.

Buab1 yueOHoii 1eATEIbHOCTH

HccenenoBanyue 3aBUCUMOCTH Iepuoja KojaeOaHUH MaTeMaTUYeCKOro MasiTHUKA OT €ro JJIMHBI,
Macchl U aMIUTATYbl KOJIeOaHMil.

HccenenoBanue 3aBUCUMOCTH NIEPHOIA KOJIEOAHUM Ipy3a Ha IPYKUHE OT €ro MaccChl U )KECTKOCTU
NpYy>XUHBL. Bpluncienne nepuona KoyieOaHMII MaTEMaTHMUYECKOTO MAasTHUKA I10 H3BECTHOMY
3HAYEHUIO €ro JUIMHBL. Bprumciienne mepuona koiiebaHWl Trpy3a Ha NPYKUHE IO W3BECTHBIM
3HAQYEHUSIM €r0 MAacChl U )K€CTKOCTH MPY>KUHBI.

BripaboTka HaBBHIKOB BOCIPHHHUMATh, AaHAJIM3UPOBATh, IepepadaThiBaTh H IPEABSIBIATH
MHpOpMalMI0O B COOTBETCTBMM C IIOCTaBJICHHBIMM 3ajayaMu. IlpuBeneHue npuMepoB
aBTOKOJIe0aTeNbHBIX MeXaHnuecKkux cucreMm. [Ipoenenue kiaccudukanmu KoaeOaHui.

Tema 4.2 DjieKTPOMATrHUTHBIE KOJIeOAHUS U BOJIHBI

CBoOoaHbBIE BJIEKTpOMarHutHbele KoJjieObanus. [IpeBpaienue sHeprum B KojJeOaTeIbHOM
KOHType. 3aryxaroliue  3JIeKTpOMarHuTHbIe  KosebaHus. I'eHepaTop  He3aTyxarolIMX
3JIEKTPOMAarHUTHBIX KoJjieOaHuil. BbIHyX/eHHbIe 3yeKTpuyeckue kosnedanus. [lepemMeHHbIN TOK.
I'enepatop mnepemeHHOro Toka. EMKOCTHOE M HHIYKTHUBHOE COIIPOTHBIJIEHHS IEPEMEHHOTO
Toka. 3akoH OMa I 3JIEKTPUYECKOM Lenu MepeMeHHOro Toka. Pabora M MOIIHOCTH
IIEpeMEeHHOro ToKa. ['eHepaTtopsl ToOKa. TpaHchopmatopbl. TOKH BBICOKOW YacTOTHI.
[Tonyuenue, nepenada v pacnpeneaeHue 3JIEKTPOIHEPTUMU.

DJIEKTPOMAarHUTHOE II0J€ KakKk OCOOBbIH BHUJA MaTepuu. ODJIEKTPOMATHUTHBIE BOJIHBIL.
Bubparop I'epua. OTkpbIThIl KosieOaTenbHbIH KOHTYp. M300petenue panuo A. C. IlonoBbiM.
ITonsitue o paguocssizu. IlpumeHeHne 3JIEKTPOMAarHUTHBIX BOJIH.

Buabl yueOHoI qesTeIbHOCTH

Habnronenne ocumuiorpaMm rapMOHUYECKHUX KOJeOaHHWil CWIBI TOKa B lenu. 3mepeHne
AJIEKTPOEMKOCTH KOHJIeHcaTopa. M3MmepeHne HWHAYKTUBHOCTH KaTywku. MccienoBanue
SIBJICHUsI DJIEKTPUUYECKOTO pe30HaHca B IocienoBarenbHor nenu. [IpoBenenne ananoruum
MEXY busznueckuMu BEJIMYMHAMU, XapaKTepU3yOIIUMHA MEXAHUYECKYIO 51
3JIEKTPOMAarHUTHYIO KOJIeOaTeIbHbIE CUCTEMBI.

Pacuer 3HaueHulii CHJIBI TOKAa M HaNpsDKEHUS Ha JJIEMEHTaX LENU IEPEMEHHOrO TOKa.
HccnenoBanne mpuHIMIa AeWCTBHS TpaHchopmartopa. MccienoBaHue TpUHIUANA JICHCTBUS
reHepaTopa IepeEMEHHOr0 TOKa.

OcymiecTBIIGHHE pauoIiepeadl U paguonpuema. MccnemoBaHne CBOWCTB AJIEKTPOMAarHUTHBIX
BOJIH C ITIOMOIIIBIO MO6I/I.TIBHOFO TeJ’IC(bOHa. PasButue ICHHOCTHOI'O OTHOIICHUSA K N3Yy4YaCMbIM Ha
ypokax (U3MKH OOBEKTaM ¢ OCBaWMBaeMbIM BHJAM  JeATEIHLHOCTH. (OOBICHEHHE
NPUHLIUIIHAIBHOTO PAa3IddMs IIPUPOABI YIIPYTUX U 3JIEKTPOMArHUTHBIX BOJIH. M3510keHue cytu
AKOJIOTHYECKHUX MPOOIIEM, CBSI3aHHBIX C AJICKTPOMArHUTHBIMHU KOJICOAHUSIMHU U BOJTHAMHU.
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OOBbsiCHEeHHE POJIY IIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX HccliefoBaHUsIX BeenenHoii.

Pa3nea S OIITUKA

Tema 5.1 [Ipupona cBera. BosiHOBBIE CBOIICTBAa CBETA

CKopocTh pacnpoOCTpaHEHHUsI CBETA. 3aKOHBI OTPa)X€HWs W IpejiomyieHus cBera. [lonHoe
oTpakenue. Jlun3pl. I'ma3 kak ontuyeckas cucrtema. OnNTUYECKUE TPUOOPHI.

WNurepdepenmuss cBeta. KorepeHTHOCTh CBETOBBIX Jiydeil. WHTepdepeHIMs B TOHKHX
wienkax. [lomocer paBnHo¥ TtommmHbl. Kombria Hperotona. Mcnons3oBaHwe uHTEp(EpeHIUM B
Hayke u TexHuke. Judpakuus cBera. Judpakmus Ha mend B NapajuleNbHBIX JIydax.
Hudpakumonnass pemetrka. Ilonsatue o ronorpadpuu. Ilonspuzauusi mNONEPEYHBIX BOJH.
[Tonsapuzauusa ceera. J[lBoitHoe unydenpenomienue. llomsspouasl. Jucnepcuss cBera. Buabl
criekTpoB. CrekTpbl ucmyckanus. CHekTpbl MOTJIOLICHUs. YabTpaduoneToBoe W HHPpakKpacHoe
n3ny4yeHus. PeHrrenosckue syun. Mx npupona u cBOKCTBA.

Buabl yueOHoil 1eATEIbHOCTH

[IpyumeHeHne Ha TPAKTHUKE 3aKOHOB OTPAYKEHUS M IPEJIOMIICHUS CBETA IPU PELICHUH 3a/1a4.
OmnpeneneHrne CHEKTPaJbHBIX TPaHULl YyBCTBUTEJIBHOCTH YEIOBEUECKOTO TrJjla3a.  YMEHHE
CTPOUTDH I/I306pa)KeHI/I}I nOpeaMeTOB, AaBAaCMbIC JIMH3aAMMU. Pacuer pPacCTosAHrA OT JIMH3BI 0
n3o00pakeHust mpeamera. Pacuer ontuueckoi cuiibl JIMH3BL M3mepeHnne (GOKyCcHOTo paccTOsHUS
nH3bl. McnibiTanre Mojienieid MUKPOCKONa U TEJIECKOMa.

HaOnronenue sBieHUss HMHTEpPEpPEHLUMU 3JIEKTPOMArHUTHBIX BOJH. HalmroneHue sBiIeHUS
I paKIuy IIEKTPOMArHUTHBIX BOJIH.

HaOmnroneHue siBiaeHUs MOISPU3ALMM 3JIEKTPOMATHUTHBIX BOJH. M3MmepeHue IMHBI CBETOBOM
BOJHBI 1O pe3yJibTaTaM HaONIoJAeHus sBICHHS wuHTeppepeHun. Halmonenne sBiIeHUS
nudpaknuu ceera. Habmogenue siBieHUs MOJspU3aliuy U aucnepceuu ceeta. [louck paznuuuit u
CXOJACTBA MEXJy JIU(PPAKIMOHHBIM M JIHUCHEPCHOHHBIM cHekTpamu. lIpuBeneHue npuMepos
MOSIBJICHUSI B TIPUPOJIE M HCIIOJIb30BAHUS B TEXHUKE SIBIEHUW HMHTepepeHLnH, Tudpaxiuu,
MOJIAPU3allMM U JUCIIepcun cBeTa. [lepeuncnenne MeTol0B MO3HAHMS, KOTOPBIE HCIIOJIb30BaHbI
IIPU U3YYECHUU YKA3aHHBIX SABJICHUU.

Pasnea 6 JJIEMEHTBI KBAHTOBOM ®U3HUKH

Tema 6.1 KBantoBast onTuka

KBantoBas rumore3a Ilnanmka. @otonsl. Buemnuii dortosnexkrpuyecknii 3G PeKr.
BuyTtpennunii potordpdext. Tumnbl GOTO31EMEHTOB.
Tema 6.2 @u3znka aToMa 4 ATOMHOI0 A/IPa

Pa3BuTue B3rIsAI0B HAa CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax
Bojopoaa. Snepnas moaenb aroma. OnwiTel J. Pesepdopna. Moaens aroma Bosmoposaa mo H. bopy.
KBanTOBBIE TE€HEPATOPHI.

EctecTBeHHasi paluOaKTUBHOCTh. 3aKOH paJIMOAKTHBHOrO pacnajna. CriocoObl HaOMOACHUS U
peructpanuu 3apspkeHHbIX yactull. Jddext BaBunoBa — YepenkoBa. CTpoeHHE aTOMHOTO sIpa.
Hedext wmacchl, DSHEpPrus CBA3M U YCTOWUYMBOCTH ATOMHBIX sjaep. SAepHbIE peakIiuu.
HckyccTtBeHHass paguoakTUBHOCTh. Jlenmenue Tsokenblx spep.  lLlenmHas  snepHas  peaxkuus.
Vopapnsiemas: nenHas peakuus. SAnepneiii peakrop. Ilomydenne paanoakTUBHBIX HM30TOMNOB M HUX
npuMeHeHue. buonornyeckoe AeMCTBUE PaaUOAKTUBHBIX U3JyYCHUN. DJIEeMEHTApHbIE YaCTHUIbI.

4 YCJIOBUS PEAIM3AIINA YYEBHOI'O TIPEJIMETA
4.1 MatepuajibHO-TEXHHYECKOE o0ecrevyeHue

Jlnst peanmu3aniul IporpaMMbl yueOHOM AUCHMIUIMHBI TPEAYCMOTPEHBI CIIEAYIOIINE ClIeUalIbHbIC
ITIOMENIEHUS U OCHAILICHHE!
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Tun n HamMeHOBaHME

OcHaleHHe CnenuaJbHOr0 MoMeIeHus
CIIEINAJBbHOT0 IMTOMCIICHUSA

KaOMHeT €CTeCTBCHHOHAYYHBIX | YueOHas  ayIuTopus UL TPOBEACHHS  Y4EOHBIX,
THMCIUIIIHH NPAaKTHYECKUX W JTA0OPATOPHBIX 3aHATHH, IS TPYNIOBBIX U
VH/IMBUYAIbHBIX KOHCYJIBTALUH, IS TEKYIIETO KOHTPOIS U
IPOMEXYTOYHOH aTTeCTalllH.

nabopatopust PU3NKU YyeOHast ayTUTOpHS VIS IPOBEICHUS YIeOHBIX,
NPAaKTUYECKUX U J1a00OPaTOPHBIX 3aHATUM, ISl TPYNIIOBBIX U
VHAUBUAYAJIbHBIX KOHCYJIBTAIUH, JUIsl TEKYIIETO KOHTPOJIS U
IIPOMEKYTOUHON aTTEeCTALUU.

Pabouee mecTo npenoaBatens: NepCcOHaIbHbIA KOMIBIOTED,
POEKTOp, paboune MecTa 00yJaroIuxcs, J0cka yueOHas,
yueOHasi MeOeIb;

KO®, npemoHcTpanmoHHOe  O0OpyAOBaHME TIO  TEMeE
"IlepemenHbIil TOK", NEMOHCTpPAIIMOHHOE OOOpYyIOBaHHE II0
TeMe "DneKkTpocTaThKa", MOJIEIH KPUCTAITIMYECKON PELIETKH,

JIEMOHCTPAIlMOHHOE o0opynoBaHue 1o TeMe
"OnexktpoMarHeTusm", Mozaens "OnekTpodopHas MamimHa"
I'urpomerp IICUXOMETPHUYECKUI BUT-1;
Habopsl PE3UCTOPOB TUISE MPAKTHUKYMa;
Habopst nabopaTtopHbIe «MexaHHKay;
Habopsl nabopaTopHbIe 1o ANEKTPONIH3Y;
HaGops1 nabopaTopHbIe «Onrtukay;
Monenu 1o busuke;
Habop o BJIEKTPOIU3Y (IeMOHCTpaIlMOHHBIN);
[Tpubop mJis AEMOHCTpALMU 3aBHCHUMOCTH CONPOTHUBICHUS
MeTaia oT TEMIIEPATypHl;
[Tpubop JUIs H3y4YEHUs npaBuIIa Jlena;

[TpuGop ans U3MepeHus AJUHBI CBETOBOM BOJHBI C HAOOpOM
JU(PPAKLMOHHBIX PEIIETOK

[Tomemenune  gns xpanenuss  u | lkadw, cremmaxu  aas  XpaHeHUs — JIaOOpaTOPHOTO
npodumakTuyeckoro  00CIyXUBaHUS | 000PYAOBaHUS, UHCTPYMEHTOB U PACXOJHBIX MATEPHAIIOB.
y4ueOHOro 000pyI0BaHMs

4.2 YyeOHo-MeTOAMYeCcKOe M NHPOPMALMOHHOE 00ecriedeHHe peaJTn3alui NPorpaMmmMbl

OcCHOBHbBIE HICTOYHHUKH:

1. Tapacos, O. M. ®usuka : yuebHoe mocodue / O. M. TapacoB. — Mocksa : POPYM : UHOPA-
M, 2019. — 432 c. — (IlpodeccuonansHoe obpazoBanue). - ISBN 978-5-91134-777-2. - Tekcr:
anektpouHbii. - URL: https://znanium.com/catalog/product/1012153

2. Poaunonos, B. H. ®usuka : yuebHOe mocodue I CpeaHero mpoecCHoHaIbHOro odopazoBanus /
B. H. PognonoB. — 2-¢ w3a., mcmp. u jgon. — Mocksa : M3matenscrBo FOpaiit, 2022. — 265 c¢. —
(ITpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-07177-1. — Tekct : »NEKTpOHHBIN //

OopasoBarenpHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490599

3. [Munackuii, A. A. ®usuka : yueOHuk / A.A. ITunckuii, I'.1O. I'pakoBckuii ; nmox o6 pea. FO.N.
Huka, H.C. [lypsimeBoii. — 4-e¢ uzn., ucnp. — Mocka : ®OPYM : UHOPA-M, 2022. — 560 ¢. —
(Cpennee npodeccuonansHoe obpazoBanue). - ISBN 978-5-00091-739-8. - Tekct: anekrponnsrit. - URL:
https://znanium.com/catalog/product/1712397

JlonoTHUTE/IbHbIE HCTOYHUKU:

1. Hemumuenko, B. WM. ®dusmka [DnektponHbI 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. Kysuernos, C. . ®uszuka: OCHOBBI YJIEKTPOAMHAMHUKHU. DIEKTPOMArHUTHBIC KOJIEOAHUS U BOJTHBHI :
yue6. mocodue / C.U1. Ky3nenos. — 4-e¢ u3g., ucnp. u gomn. — M. : By3osckuii yueonunk : UHOPA-M,
2018. — 231 c¢. - ISBN 978-5-9558-0332-6. - Tekct: osnekrponnsid. - URL:
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https://znanium.com/catalog/product/956679
MeTO}lI/I‘IECKI/Ie yKa3aHl/Iﬂ:

1. Kopueesa H.B. JlaGopaTopubie paboThI 110 (pu3uke: padoyas TeTpajpb 1Mo JucHurinHe «Du3nKa » s
CTYJCHTOB CICIHAILHOCTEH TEXHUYECKOTO U €CTECTBEHHOHAYYHOTO mpoduieit. Marautoropck: 13 a-
BO MaruuToropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2018.

Ilepuoanyeckue u3TaHus

1. Hayka u xwu3nb. — ISSN 0028-1263

IIporpammuoe odecnieuenne u nTepHeT-pecypcni:

MS Windows

Calculate Linux Desktop

MS Office

7 Zip

DNEeKTPOHHBIE MJIaKaThl O JUCIHUILIMHAM: DHU3uKa

HNHuTepHeT-pecypcsl

1. Enunas xojurekuus udpoBbIX 00pa3oBaTelIbHBIX pecypcoB WWw.school-collection.edu.ru

2. EmuHoe OKHO JocTyma K oOpasoBarenbHBIM — pecypcam  Poccumiickoii  Deneparnuun
http://window.edu.ru/

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

4. VIHTYWT — HaIlMOHAJILHBINA OTKPBITHIN YHUBEpcUTET hitp://www.intuit.ru/studies/courses,

5. Tlopran mudposoro odpazosanus. http://www.digital-edu.ru/

6. Poccuiickas rocynapcTBeHHas ouonmoreka http://www.rsl.ru

7. CIIO B poccuiickux mkonax: komanga ALT Linux paccka3piBaeT 0 BHEIPEHHH CBOOOJIHOTO

MporpaMMHOTO obOecrieueHusi B Mmikoidax Poccun [DnekTpoHHBI pecypc]. — Pexum gocryma:

http://freeschool.altlinux.ru  /, cBoboambIiA. — 3ari. ¢ sKpaHa. 513. pyc.

8. denepanbHbIii o0pa3oBaTeIbHbIN nopran «MubopMainoHHO-KOMMYHHUKAITHOHHBIE

TEXHOJIOruU B 0OpazoBanuuy». http://window.edu.ru/resource/832/7832

5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEIMETA
KoHTpoib M OIlEHKa pe3ynbTaTOB OCBOEHUS IUCHMIUIMHBI OCYIIECTBISETCS IPENOAABATEIEM B
IIPOLECCe TEKYHIETO KOHTPOJIA U IIPOMEKYTOYHON aTTECTALUH.
5.1 Texymuii KOHTPOJIb

e KoHTponmpyemsie pa3iensl KoHnTtponmpyemslie HanmenoBanue
} (Tembl) y4eOHOM TUCITUTUINHBI pe3yabTaThl OLICHOYHOTO CPEJICTBA
1 BBenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pazgen 1 Mexanuka 11P1, ITP2, ITP3, ITP4, | Konmporetas paboma
IIP9 Tecm
3 JIP4, MP4, IIP1, IIP4 | [uxmarmol
Tema 1.1 Kunematuka
Tpaxmuueckas paboma
(npaxkmuueckoe 3a0arue)
4 Tema 1.2 3akonwsl w™exanuku | JIP4,MP3,IIP2, Tpaxmuueckas paboma
HeroToHa 11P4,1TP9 (npaxmureckoe sa0anue)
5 Tema 1.3 3akonbl coxpanenust B | JIP4, MP3,MP9, IIPI- | [lpaxmuueckas paboma
MEXaHUKe 11P4 (npaxmureckoe 3a0aue)
Jlabopamopnas paboma
6 Pa3znen 2 JIP4, JIP9, MP3, MP4, | Tecm
MPY, ITP2, ITP3, | Kormpomnas paboma
OcHOBBI MoJIERY.ISIpHON GU3HKH | [7P4 [IP7, [TPS, ITIPY,
U TePMOJIMHAMMKH IIP10, ITP11
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7 Tema 2.1 OcHOBBI MoJieKysipHO- | JIP9,MP3, MP4, IIP2, | Ilpaxmuueckas paboma
KUHETUYECKOU TEOPHUM. IIP3, IIP4, IIPS8 (npaxmureckoe 3a0amue)
UneanbHBIHATA3 Jlabopamopnas paboma

Jluxmarmoi

8 2.2 CpoiicTBa napos, xwujakocreit u | JIP9, MP3, IIP3, IIP7, | JlabopamopHas paboma
TBEPBIX TN IIPS, I1P9, IIP10

9 Tema 2.3 OcHoBwl | JIP4, MP3, MP9, IIP2, | llpaxmuueckas paboma
TEPMOJIMHAMUKHI IIP3, I1IP4. IIP11 (npaxmureckoe 3a0aHue)

10 JIP13, MP3, MP4, Konmpomvras paboma
Pasnen 3 MP5, [IP4, IIP5, | Tecm
DJIEeKTPOANHAMHUKA 11P6, ITP7, ITPS,

I1P11

11 JIP13, MP4, MPS5, Lpaxmuyeckas paboma
Tema 3.1 DnexTpudeckoe I1oJie 11P4, [1P6, IIP7 (wpaiamuseckoe sadarue)

12 JIP13, MP3, MP4, Tpaxmuyeckas paboma
Tema 3.2 3aKOHBI MOCTOSHHOIO [1P4, IIPS5, IIPS (npaxmueckoe sadarue)

TOKA Jlabopamopnas paboma
Jluxmarimot
Tema 3.3 Dnexrpuueckuii TOK B JIP13, MP3, MP4, Jlabopamopnas paboma

13 pa3IMYHBIX cpeaax IIP4, [IPS5, IIP11

14 P13, [IP4, [IP1] 17 00,
Tema 3.4 MarauTHoe 1oJje P13, 4 PAKIIUHCCRE pasomd

(npaxkmuueckoe 3a0arue)

15 Tema 3.5 DrnekTpoMarHuTHas JIP13, MP1, I1P4, Tpaxmuyeckas paboma
WHIYKITUS IIP11, IIP6 (npaxmureckoe sadarue)

16 JIP4, JIP13, MP3, Tecm
Pasnen 4 MP4, IIP1, ITP2, Konmpononas paboma
KoJie0anus 1 BOJIHBI I1P4, ITP10

17 Tema 41 MeXAHIICCKIE JIP13, MP3, [IP], Tpaxmuueckas paboma

IIP2, ITP4 (npaxkmuueckoe 3a0arue)

KoJIeOaHUS U BOIHEI Jlabopamophasi paboma

18 Tema 4.2 DieKTpOMarHUTHbBIE JIP13, MP3, MP4, [pascmuueckan pacoma
5 IIP1, ITP2, ITP4, IIP10 | (npaxmuueckoe 3a0arue)
KOJI€OaHUS U BOJIHBI Jlabopamoprasi paboma

19 Pasnen 5 JIP4, ];47?;, Zi;, 11P2, [];ecm -
T A OHMPOTLHASL paboma

20 Tema 5. Tlpupoma chera. JIP4, MP3, IIP], Tpaxmuueckas paboma
B . IIP2, I1P4, IIP8 (npaxmuveckoe 3a0arue)

OJIHOBEIE CBOMCTBA CBETA Jlabopamoprasi patoma

21 Pa3nen 6 JIP4, MP9, IIP2, I1P4, | Tecm
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JJieMeHThl KBAHTOBOM (Ppu3uKHn IIP6, IIP11 Konmpomvras paboma

22 JIP4, MP9, IIP2, I1P4, | Ilpakmuyeckas paboma
Tema 6.1 KBanToBasg onTuka IIP6, IIP11 (nparsmuieckoe sadanue)

JIP4, MP9, [1P6, Lpaxmuyeckas paboma
JIP11 (npaxkmuseckoe 3a0arue)

23 Tema 6.2 dusmka aroma u
aTOMHOTO si/Ipa

24 JIP4, MPY, IIP1, IIPS, | Tecm

11pP7, IIP11

Pa3zgen 7
IBosaronusa Beeaennoit

25 Tema 7.1 Ctpoenune wu pazsutu( JIP4, MP9, I[IP1, IIPS,
Bcenennoin IIP7, [IP11]

Kpurtepun ouenku tecra
3a KaXapli TpaBUIILHBIN OTBET — | Oasn
3a HemnpaBWIbHbBIN O0TBET — 0 OaoB

[TpoueHT KauecTBeHHast onieHKa HHANBUAYAIBHBIX 00pa30BaTENIbHBIX JOCTUKCHHMA
PE3yIbTaTUBHOCTH
(TpaBHIIBHBIX Oam1 (oTMeTKa) BepOaJIbHBIN aHAJIOT
OTBETOB)
90 + 100 5 OTJINYHO
80 +~ 89 4 XOPpOIIIO
70 +79 3 YIOBJIETBOPUTEIBHO
Mmenee 70 2 HE YJIOBJICTBOPUTEIHHO

Kpurtepnu onieHKH NPaKTUYeCKUX U KOHTPOJIBHBIX padoT

Ouenka "OTJIMYHO" CTaBUTCA, €CM paboTa BHITIOJIHEHA B TOJHOM OOBEME C COONIOJEHUEM
HE0OXOIMMOM TOCTIEAOBATEIBHOCTH JIEHCTBUIl; B OTBETE MPAaBUIBLHO U aKKypaTHO BBIOJHEHBI BCE
3aIMCH ¥ BBIYMCIICHUSI.

Ounenka "Xopomo" CTaBUTCS, €CIIU BBIIOJIHEHBI TPEOOBaHUS K OLEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3Henoyera.

Ounenka "ya0BJIeTBOPUTEIBHO' CTaBUTCA, eclid paboTa BBIMIOJNHEHA HE MOJHOCTBHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJIACT IMOJYYUTh NPABUIBHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MpOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJI1eTBOPUTENbHO'" CTAaBUTCS, €CJIM pabOTa BHITIOJIHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IENaTh MPABIIIBHBIX BHIBOJIOB.

5.2 IIpoMe:kyTOUYHASI ATTECTAIUS

[IpomexyTouHass arrecTalusi OOY4YaAIOUIMXCS OCYLIECTBISIETCS 110 3aBEpUICHHHM H3y4EHUS
JUCHUIUIMHBI U TO3BOJISIET OMPEIETUTh KaYe€CTBO U YPOBEHb €€ OCBOCHHS.

dopma MPOMEKYTOUHON aTTecTalluy o yueOHOMY mpeamery «Dusnka»- 3K3aMeH BO 2 ceMecTpe.

No Konmponvnwie sonpocwt yk3amena/oudaKkmuyeckue eOuHuYybl Tema

[TepBblif HMCKYCCTBEHHBIM CIYTHUK 3emyid ObLT 3amylieH B Pa3znen 1. Mexanuka
Coserckom Coroze 4 oxtsi6ps 1957 r. Ilpu BbIxOAe Ha OpOUTY OH
uMen ckopocTh 8 km/c. Kakoe paccTosiHue Imposeres CIyTHHK 3a

1,5 mun?
1 OcuoBupie mnonoxkenus MKT, wux omnpiTHOe 000CHOBaHUE. Pasnen 2
Huddyzus. bpoynosckoe apmxenne. OcnoBHoe ypaBHenue MKT. OCHOBBI MOJIEKYJISIPHOM

(hU3HUKY ¥ TEPMOIUHAMUKHI
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2 | Dnekrpuyeckas eMKOCcTb. KOHIEHCATOPBI U X BHIBL. Pa3nen 3
DIIEKTPOAMHAMHUKA
3 K ucrounuky Toka ¢ sac 120 B v BHyTpeHHUM cOnpoTUBIEHHEM 5,0
OM npucoeIMHEHa 1IeMb, COCTOsIIAas U3 JABYX MPOBOJHUKOB 1o 80 Pasnen 3
OM Kaxabll, COEAMHEHHBIX MeEXAy cOo0OW mapajuieNbHO, U
DIEeKTpoAMHAMUKA
TPETHETO NPOBOJHUKA CONpPOTUBIEHUEM 15 OM, MOAKIIFOUEHHOTO
MOCNIeI0BAaTeIbHO K IMEpBhIM JABYM. Uemy paBHa cujla TOKa BO
BTOPOM IPOBOJTHUKE.
4 | DKcHepuMEHTAlbHOE OIpe/eJeHHe YAETbHOTO CONPOTUBICHUS Paznen 3
IIPOBOJIHHKA. DneKTpoauHaAMUKA

Kpurepun oueHKH 3K3aMeHa

- «OTINYHO» - TEOPETHUYECKOE COEpIKaHHWE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MpoOesoB,
YMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TIPOTPAaMMO yueOHbIe 3a/laHMsl BBITIOJIHEHBI, KA4eCTBO
UX BBIIOJIHEHUS OLICHEHO BBICOKO.

- «Xopouio» - TEOPETUYECKOE COJEp’KaHUE Kypca OCBOEHO IOJIHOCTbIO, 0€3 IpoOesnos,
HEKOTOpble YMEHHsI CQOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTpaMMON ydeOHbIE
3aJJaHUs BBIIOJIHEHBI, HEKOTOPBIE BUJIbI 3aJaHUN BBIITOJHEHBI C OIIMOKAMHU.

- «Y 1OBJIETBOPUTEIBHO» - TEOPETUUYECKOE COJEp)KaHUE Kypca OCBOEHO YacTHUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIUMBbIE yMEHHUS pPabdOTBI C OCBOCHHBIM
MaTepuaJoM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBLIIMHCTBO IMPEIyCMOTPEHHBIX HPOrpaMMOil 0OydeHus
y4eOHBIX 33JJaHU BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3a/IaHUH COJIEPKAT OIIUOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOIMMBbIE
yMeHUsI He ¢(hOpMUPOBaHbI, BBINIOJIHEHHbIE YU€OHBIE 3a/laHUs COJIEPKaT TPyObIe OIINOKH.
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[Tpunoxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOI'MU, BKJIIOYASA AKTUBHBIE U UTHTEPAKTUBHBIE

METOAbI OBYUEHUA
Ne Hasganue Ienp ucnonb30BaHus IInanupyemslit Onucanue nopsaxa
m/m | 00pa3oBaTeNFHOW Tex o0Opa3oBaTeIbHOMI pe3ynbTaT WCTIIOTIb30BaHUs (AITOPUTM
HOJIOTHH (C YKa3aHUEeM TEXHOJIOTHH HCIIOJIb30BaHUS MIPUMEHEHNUS ) TEXHOJIOTHH B
aBTOpa) / aKTUBHBIE U 00pa3oBaTenbHOI MIPAKTHUYECKON
MHTEPAKTHBHBIC TEXHOJIOTHH npodeccuoHaNnbHON
MeTo/bl 00yUYeHHUs JIEeSATEIBHOCTH
1 TexHonorus PasButue meiciurens | Bo3aMoxHOCTB puém «UHcepT»
KPHUTUYCCKOT'O HBIX HaBbIKOB y4dalllu JIMYHOCTHOI'O  pocTa HpI/IeM OCYIICCTBIIACTCA B
MBIIUICHHS XCsl, HEOOXOUMBIX H obyuatorerocs, HECKOJIBKO DTaIloB.
€ TOJBKO B y4uebe, HO I oram: Ilpennaraercsa cucrema
W B OGLIMHOM sKusHu | Do ero MapKUpPOBKH  TEKCTa, 4YTOOBI
(ymenne npuamMars | THAMBHAYAIBHOCTI, MOJPa3ACIUTh 3aKIIOUYECHHYIO B
B3BEILICHHBIC HTOBBIIICHHC HEM HH()OPMALUIO CIEAYIOLIHUM
pemenus, paborars ¢ | dpdekTHBHOCTH obOpaszom:
nHpopmaIuei, BOCTIPUSITHS V  «rajoukoit» TomMedaercs
AQHAJIN3UPOBATH HHOPMAIHIH; TO, 4TO  yXKe H3BECTHO
Pa3IMYHBIC CTOPOHBI | oo oo yyalmMes;
SABIEHUN [1p.), T. €. - 3HaKOM «MMHYC»
UHTEpeca, Kak K
pa3BHUTHE MTOMEYaeTCs TO, 4TO
CIOCOOHOCTH K | 13YyHacMoMy MIPOTHBOPEYNT X
caMo00pa30BaHMIO. MaTepuaily, Tak W K | ppencTaBieHHUIO;
caMOMy  IIpOLECcCy + 3HAKOM «LTIOC
o0y4eHus;  yMeHue | IOMEYAETCA TO, YTO ABJIACTCS
KPUTHUCCKH Ul HUX  HMHTEPECHBIM U
MBICIHTD. HEOKUIaHHBIM;

?  «BONPOCUTENBHBIA 3HAK»
CTaBUTCS, €CJIIM YTO-TO HESICHO,

BO3HHMKJIO  JKEJIaHWEe  y3HaTh
OoJIbIIIE.

IT »Tan: yuTas TEKCT, yyauniuecs
MMOMEYAIOT  COOTBETCTBYIOITUM

3HAYKOM Ha MOJIX OTICIILHBIC
a03a1bl ¥ MPEITI0KEHHSL.

111 JTaI: Yuamumecest
npejjaraercs
CHUCTEMAaTU3UPOBATh
MH(GOPMAITUIO, PACIIONIOXKHB €€ B

COOTBETCTBUH co CBOMMH
MOMETKAMH B CJICIYIOIIYIO
Ta0IuUILy:
4  osran:  IlociuemoBaTenabHOE
o0CcyxJaeHHe Kaxaou rpadbl
TaOJIALBL.

[Ipuem crmoco6CTBYET pasBUTHIO
AHATUTHYECKOTO MBIIUICHUS TTPU
W3YYCHUU HOBOTO MaTepuana,

SIBIISICTCS CPEJICTBOM
OTCJIEKUBAHUSA [IOHUMAaHHUs
MaTepuana)

[Ipuém «Kmacrep»
O10  cmocob  rpaduueckoit
OpraHu3anuu MaTepuaa,
MO3BOJIS IO cenaTh
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HATJISAHBIMU T€ MBICIHUTEIHHBIE
MIPOLECCHI, KOTOPHIE POUCXOIAT
TIPH TTOTPYKEHUH B Ty UM HHYIO

TEeMy. Knactep SIBJISICTCS
OTpaKEHUEM HEJIMHEWUHOU
hopMBI MBIIIICHUS.

[TocnenoBaTenbHOCTD JICMUCTBHIA:
1. TlocepeauHe dYUCTOTO JIHCTA
(KMaccHOW  JIOCKHM)  HAIKCATh
CIIOBO

KIIIOYECBOC N

MPeNIOKECHHUE, KOTOpOe

SIBISIETCA ~ «CEPALEM»  HJIEH,
TEMBI.

2. Bokpyr «HakugaTh» cloBa

WIH MPEJIOKCHHUS,
BEIp@XAIOIINe HJeH, (aKThI,
o0pa3bl,  MOAXOIAIIME  JIJIS
MaHHOU TEMBI. (Monenn

YCTPOMCTB U PUOOPOB)

[Mpobnemuoe oOyuenue | [Ipusneus cTyneHToB | CaMOCTOATENBHBIN YacTHYHO-TIOMCKOBBIN METO/
(T.A.Mnpuna) K AKTUBHOU | (MWJTM C  TMTOMOIIBIO o0yueHus:
1. poOJIEeMHOE | MBICIUTEIILHON YUHUTETS) AHATS | (osrane NpOGIeMHOi
HU3JI0KECHHUE; JACATCIIBHOCTH, K HpO6J’ICMUHI)IX CUTYalliu TpH 06BACHEHHUH
2 YACTHYHO _ | pemiennto  pa3HOro | cUTyauumd, H  UX
OMCKOBAS pojia 3a1a4, KOTOPBIE | pELIEHHS HOBOTO Marepuania
HETIOCPEICTBEHHO MOCPEJICTBOM  BBIJIBU (BOMIPOCHI, 3aj/1ava,
ACATCIILHOCTE, CBA3AaHbI c | KeHus 9KCIIEPUMEHTANIEHOE 3aJlaHKe
3. CaMOCTOATCIIbHASL COACPKaHNEM IPEIJIOKECHHAM, IIpU 3aKPCIUICHUN yqe6H0r0
HACCIICIOBATCIILCKAA y4e0HOTr0 MaTepualia. | TUIOTE3, 1704 MaTepHaa)
JIESATENBHOCTb. 000CHOBaHUS Wl oIUIeKTHEBHO oBCyRIeHHE
JI0OKa3aTeNbCTBa,  a
TAKOKE MpoBepKa BO3MOXHBIX  MOIXOAOB K
IIPABHIBHOCTH pEIIECHUIO npobaeMHoON
pereHusl. CUTyalluu (ypok
CUCTEMATHU3ALUN u
00001IICHHSI 3HAHUI).
Metoa npo6JieMHOT0
H3J105KeHU s
e  BBIJIBUTAIOTCS THUIOTE3BI IO
TeMe, OTBepras OJHH U
apryMeHTupys BEIOOp
JIPYTHX, BBICTpauBaHUE
JIOTUKU paccyxIeHuM,
aHaJIN3 MTOCTaBJIEHHBIX
npobieM (M3ydeHHUE HOBOU
TEMBI, MOCTAaHOBKA TEMBI U
nesnei ypoka)
KonrtekcTHoe OGecmneueHmne Ymenne Keiic — meTon
O6yquI/Ie JIMYHOCTHOTI' O AHAJIN3UPOBATH (HegaBepmeHH])Iﬁ MeTOII)
(A.A.BepOurkuii) BKIIIOUEHUS CTYJeHTa | MPOOJIeMbl, UCKAaTh CTyleHTaM OyleT MpemiokeHa
B yueOHYIO aJIEKBATHBIE CIIOCOOBI | oo o MHOPMAIIH, BCIO
JIeSATEIIBHOCTD WX pelIeHus, ocTanbHyl0  MHGbOPMALMIO -
TIOSHAHUC CJIOKHYIO, | cryneHThI  MOTYT  MOYEPIHYTH

MHOT'OI'paHHYIO

00 M3 JUYHOIO OIbITa, JIMOO
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CTPYKTYpY CBOEH
Oymyuien
podeCCHOHATTEHOM
JIeSITeIbHOCTH

u3 JIPYTHX HUCTOYHHKOB
MHPOpMaLUH - I-net,
CrpaBoYHast JTUTEPaTypa,
KYPHAITBL, CTIeTIMAJIICTHI,
oOJafarone OIIBITOM B
pEUICHUU JaHHBIX MPOOJIeM H
T.II (pu MIPOBEACHUN
JabopaTOpPHBIX PabOT, peIIeHHe
KaueCTBCHHBIX M  PacYeTHBIX
3a/1aq)
JenoBas urpa
3TO METOJ TPYIIIOBOTO
oOyueHus COBMECTHOM
NeATeNIbHOCTH B TIporiecce
pemieHnss  o0OmMX  3a7a4 B
YCIIOBUSX MaKCUMaJIbHO
BO3MOXKHOTO TPHUOMIDKEHUS K
peanbHBIM POOJIEMHBIM
cutyauusMm (IIpy  3aKpervicHHN
M3Y4EHHOTO MaTepuana,
CHUCTeMAaTH3aluN 3HaHUH,
MIPaKTUUECKUE 3aHATHS).
KoHTekcTHbIE 31241
(mpakTHKo-
OpHMEeHTHPOBAHHbIE)
3a/1a4y, BCTPEUYAIOTCS B TOW
WM WHOM peajibHOM CHUTyalluu.
Nx  koHTekcT oOecrednBaeT
YCIIOBUSL JJII TIPUMEHEHUS U
pa3BUTHUS 3HAHWH TIPHU PEIICHUU
mpo0JieM,  BO3HHMKAIOIIUX B
peasIbHOM KU3HM (TPaKTHYECKHe
3aHSTHSA, TA0OpATOPHBIE PaOOTHI,
dTan 3aKpeIvIeHus 3HaHUW Ha
YpOKe).
Mo3srosoii mrypm
W3y4yeHue HOBOro Marepuaia

3nopoBbecOeperarorast
TEXHOJIOTHSI
(H.K.CmupHOB)

OGecmneueHmne
CaHUTapHO-
TUTHEHHYECKOTO
COCTOSIHUSI y4eOHOTO
MTOMEIICHHUSI
(ocBemeHue,
MPOBETPHUBAHNE,
TEeMIIepaTypPHbII
PEKUM)
OMoLOHAIbHAS
paspsaka

CobOmmronenue
ONTHUMAJIBHOTO
BO3YIIHO-TEIJIOBOIO
peKuMa B
ayJIUTOPHH.
Ilo3utnBHAas
[ICUXOJIOTHYECKAS]
atMocdepa.
[Hoanep:xanue
paboTOCIIOCOOHOCTH
Ha 3aHATHH.

KonTpoas ocBemienus Bo
BpeMsl 3aHATHUS
JnHaMuyeckas nmaysa
@Ou3KyJIHLTMUHYTKA B
cepenuHe 3ausitus (1-2 Mmun).
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NEPEYEHDb TPAKTUYECKHUX/JIABOPATOPHBIX 3AHATHM

[Ipunoxenue 2

Conepxanue TeMbl NIPAKTHYECKUX/TIA00PATOPHBIX 3AHATHIA KouunyecTBo
00yueHus 4acoB
Pa3znen 1 Mexanuka 14
1.1 Kunemaruka IIpakTnueckas padora Ne 1 Pemenue 3aga4 no 2
KHHEMaTHKe.
IIpakTnueckas padora Ne 2 Pemienue 3a1a4u Ha 2
napaMeTpbl BpalaTeIbHOIO ABHKEHHUS
JlaGopaTopHas padora 1 «OnpeneneHue MmIOTHOCTH 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 3ana4d Ha 3aK0OH 2
COXpaHEHHUS B COXPaHEHHUS UMITYJIbCa
MeXaHUKe
IIpakTuyeckasi pa6ora NeS Pemienue 3a1au Ha 3aKOHBI 2
COXPAaHEHHUS SHEPTUU.
JlabopaTopHnasi pa6ora 2 «/3yueHue 3aK0OHa COXpaHCHUS 2
MEXaHUYECKOM SHeprHm»
Pazngen 2 MOJIEKYJIAAPHAS ®U3UKA. TEPMOJIUHAMMUKA 15
2.1. OcHosrl | [IpakTnyeckast padora Ne 6 Pemenue 3anau 1o reme 2
MOJIEKYJISIPHO- «OcHoBbl MKT».
KUHETUYECKON IIpakTnyeckas padoraNe7 «Pemenue 3aga4d Ha
Teopun. MaeanbHblil | ypaBHEHUE COCTOSIHUS UCAIBHOTO ra3ay
ras JlabopaTopnasi padora Ne3 IIpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CpoiicTBa JlabopaTopHas padora Ned Poct kpucTasios. 2
napos, xxuakocreii | Jlaboparopnas padora NeS I3mepeHue Bl1a)kHOCTH 2
U TBEPABIX TEll BO3yXa
JlabopaTopnas padora 6 «OnpeneneHue yaeapHOR
TEIJIOEMKOCTH BEIIECTBA» 2
2.3 OCHOBBI IMpakTuyeckas padora Ne 8 Pemennme 3amau mo teme 2
TEPMOAMHAMUKHU «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 COIIPOTUBIIEHUS IIPOBOJIHUKAY.
JlabGoparopHas padora Ne 8 «3yuenue 3akona Oma miis 2
y4acTKa LEMn».
JlaGoparopHas padora Ne 9 «IIpoBepka 3aKOHOB 2
[1apaJIeIbHOTO COEAMHEHUSI IPOBOJHUKOBY.
JlabGoparopunas padora Ne 10 «Onpenenenue 9J1C u 2

21



BHYTPEHHETO COIPOTUBIICHUS] UICTOYHUKA JIEKTPUYECKON
SHEPIUN»

JlabopaTopHas padora Ne 11 UccnenoBanue 2
3aBUCUMOCTH MOIIHOCTH, TOTPeOIsieMOH 1aMIoi
HAKaJIMBaHUS OT HAMPSDKEHHS HA €€ 3aKMMax
IIpakTuyeckasi padora NelO «PemeHue 3a1a4 Ha 3aKOHBI 2
Oma. CornpoTHBICHUE
IIpakTuyeckasi padora Nell «Pemrenue 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
DnekTpoMarHuTHasi | «MarHuTHoe nosie. DJIeKTpOMarHuTHasE HHAYKIHS.
VH]TyKIIHST
Pa3znea 4 Kosre0anusa u 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 Pemenuwe 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 Perienue 3aau o reme 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. BonHoBBIE 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
U3IYYEHUS U TTOTIIOLICHUS . 2
IIpakTunyeckas padora Ne 18 Pemenne 3agau mo reme
«BOJIHOBAsI ONTHKAY 2
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Pa3nes 6 DiieMeHTHI KBAHTOBOM (PU3UKH 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»

UTOI'o 78
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OBPA3OBATEJIbHBII MAPIHIPYT

[Tpunoxenue 3

KonTponupyembie
KoHntposbHas| pasnenst (T?MBI) KoHnTtponmpyemslie OuenounbIe cpeacTsa
TOYKa yueOHoU pe3yNbTaThI
JUCITUTUTAHBI
Nel JIP4, MP 3, MP4, | KoutpoabHas (1. 3anauu c mocTpoeHuem
IIP1, IIP2, IIP3, pabora yepTexa
Paszgen 1
MexaHnka ITP4, I1PY 2. PacuerHble 3a7a4H
3. DusnYecKuii TUKTAHT
Ne2 Paznmen 2 JIP4, JIPY9, MP3, | KourpoabHasi (1. TecroBble 3a1aHus
MP4, MP9, IIP2, padora 2. PacueTHble 3a1a4n
Ocmosbl | pp3 1py,  11P7,
MOJIEKYJISIPHOI 1IPs, IIP9, IIPI0,
puzuxn M| oprg
TEePMOIMHAMHUKH
Ne3 Pasien 3 JIP4, JIP13, MP3, | KonutpoabHas (1. TecroBele 3ananus
MP4, MP5, IIPI, pabora 2. PacueTHble 3ama4un
DJIeKTPOAMHAMHUKA .
Pazien 4 I1P2, IIP4, IIP5, 3. dusnueckuil TUKTAHT
Konebanus u | [IP6, 11P7, ITPS,
BOIHEI IIP10, IIP11
Neq Paszgen 5 JIP4, MP3, IIPI, | KonTpoabHas (1. 3anauu c mocTpoeHuemM
IIP2, IIP4, ITP8 padora yepTexa
OnTuka 2. Pacuernsbie 3anauun
Nes Paznea 6 JIP4, MP9, IIP2, | KoutpoabHas (1. Tecr
9JIeMEeHThI IIP4, ITP6, ITP11 pabora
KBAHTOBOM
(puszuku
Ne6 Jonyck K IMoprdoamno | 1. IlpakTuueckue paboThl
IK3aMeHy 2. JIabopaTopHble paboThI
3. Tector
4. KoHTposbHbIE pabOThI
I[IpomexyTo| Ik3aMeH Ox3amenanno | 1 Teopernueckue
yHasi HHbIE BOIIPOCHI 10 COJIEPKAHHIO
aTTecTamnus onjieTnl 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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