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1 OBIIASL XAPAKTEPUCTHKA PABOYEIl TNPOTPAMMBI  YYEBHOWM
TACIATITAHBI

1.1 O6aacTh NpUMeHEeHHs POTrPaMMbI

Pabouas mnporpamma yueOHoro mpeamera «®Pusnka» SABISETCS YacThbi0 00pa30BaTENbHOU
nporpammbl CITO — mporpamMMbl MOJATOTOBKY CIEIUATUCTOB CPEIHETO 3BeHA 1Mo crienuainbHocTy 13.02.11
TexHuueckas KCIUTyaTalyst 1 00CTy)KHBaHUE HIIEKTPUUYECKOTO U AIIEKTPOMEXAHUUECKOTO 000PyIOBaHHS
(mo  orpacisM)  cpemHero  NMPOQPECCHOHAIBHOTO  OOpa30BaHMUsSI  TEXHOJOTHYECKOTO  MPOQHIIA
npodeccHoHaTLHOTO 00pa30BaHuUs

PaGouas mporpamma cocrtaBiieHa JUisi O9HOM (HOPMBI O0yUCHHSL.

1.2 MecTo AUMCHMIUIMHBI B CTPYKType NPOrpamMMbl NMOJATOTOBKHU CHENHAIMCTOB CPEIHEro
3BeHa

VYueOnblii npeamer «®Dusnka» OTHOCHUTCS K 00IIe00pa30BaTeIbHOMY IIMKIY IPOTPaMMBI
MOATOTOBKU CHEIHAIMCTOB CPEJHEro 3B€HAa M OTHOcUTcs K mnpeamerHoit obmactu PI'OC cpemnero
obmiero oopazoBanusi «EcTecTBeHHBIC HAYKW.

YpoBeHb 0CBOCHHUS Y4€OHON TUCHUIUIMHBEI B cooTBeTcTBUHM ¢ PI'OC cpennero obmiero odpa3zoBanus

yriayOneHHbIH (TpoUIbHBI).

PaGouass mporpamma ydeOHOro mpeamera «@DuU3nMKa» HWMEET MEXKIPEAMETHYIO CBS3b
obmeobpaszoBarenbHbiMU yueOHbIMU aucuuimuHamu OVYIL.05 Actponomus, OVIL.08 MaremaTuka.

3HaHUS ¥ YMEHUS, MOJyYeHHbIE 00YUYaIOMIMMUCS TP OCBOCHUM 001Ie00pa3oBaTeNbHON y4eOHOTO
npenMera «Dusmnkay, YriuyonsioTcs W PACHIMPSAIOTCS B MPOLIECCE H3YYECHUS Y4YEOHBIX NUCHUIUIMH
MporpaMMbl  TOATOTOBKUA  CHEIHAIMCTOB  CPEIHEr0  3BEHa €CTECTBEHHOHAYYHOTO |
o0menpodecCHOHATBHOTO ITUKIIOB.

2 IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA AUCIHUIIJINHBI:

OcBoeHue comepxaHuss yuyeOHOW naucuuIuiMHbL «Dusmka» obecnedynBaeT  JIOCTHXKEHUE
00yJaIONUMUCS CIICAYIOMNX Pe3yabTaTOB:

JIM4HOCTHBIE PE€3YJAbTATHI

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HaykM U OOIIECTBEHHOM NMPaKTHKH, OCHOBAHHOTO HA JUAJIOTe KYJIbTYp, @ TAKXKe pa3IMYHBIX
¢opM 00IIECTBEHHOT'O CO3HAHMsI, OCO3HAHHE CBOETO MECTAa B MOJIMKYJIHTYPHOM MUDE;

TOTOBHOCTb M CIIOCOOHOCTh K 0O0pa3oBaHWI0, B TOM UYHCIE CaMOO0Opa3oBaHUWIO, Ha
JIP9 | mpoTsSKEHUHM BCEW KU3HU; CO3HATENbHOE OTHOIIEHHE K HEMpephIBHOMY 00pa30BaHUIO Kak
YCJIOBHIO YCTICIIHON MPO(ECCHOHAIIBHON U 00IIIECTBEHHOU e TEIbHOCTH;

OCO3HaHHBII BbBIOOp Oyaymiel mpodeccun W BO3MOXKHOCTEH peanu3aliil COOCTBEHHBIX
JKHU3HCHHBIX IINIAHOB, OTHOIICHHE K HpO(i)CCCI/IOHaJ'II)HOI\/JI ACATCIIPHOCTH KAaK BO3MOXXHOCTHU
y4acTusi B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0Jem;

JIP13

MeTtanpeaMeTHbIe pe3yJabTaThl

YMEHUE CaMOCTOATENbHO OIpENeNiATh LUEAU JACATEIIbHOCTH M COCTaBIATH  IUIAHBI
JEATEIbHOCTH; CaMOCTOSATEIbHO OCYIIECTBIISATb, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
MP1 | AeATENBHOCTD; MCIOJIb30BATh BCE BO3MOMKHBIE PECYpPChl U JOCTMIKEHUS IOCTaBJICHHBIX
Heseil ¥ peanu3alyy IUIaHOB JIeSTebHOCTH; BHIOMPATh YCIICIIHbIE CTPATEIHU B PA3TUYHBIX
CUTYyalUsX;

BJIQJICHAE HaBBIKAMH  [O3HABATENBbHON, Yy4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOU
JESATeILHOCTH, HaBbIKAMH pa3pelIeHus MpoOJieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOATENIbHOMY TIOMCKY METOJOB pELICHUS MPAKTUYECKUX 3a/1ad, [PUMEHEHUIO
pa3IMYHBIX METO/IOB MO3HAHMUS;

MP3

TOTOBHOCTb M  CIIOCOOHOCTb K CaMOCTOSTENIbHOW HMH(POPMALMOHHO-TI03HABATEIbHON
NESITeNIbHOCTH, BJIAJICHHE HABBIKAMU IOJY4YEHHUS HEOOXOAMMON MHGOpManuu U3 clioBapen
MP4 | pa3HBIX THIIOB, yMEHHE OPHEHTHUPOBATbCA B PA3IUYHBIX HCTOYHUKAX HWH(POpPMALUH,
KPUTHYECKH OLICHUBATh M WHTEPIPETHPOBATh MH(MOPMALINIO, TOTYy4aeMyl0 U3 Pa3IUYHBIX

HCTOYHHUKOB;

C



YMEHHE HCIOJIb30BaTh CPE/CTBA MH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
(manee - KT) B pelieHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTraHU3AllMOHHBIX 3a7a4 C

MPS coOmoleHneM  TpeOOBaHWUW  DPrOHOMHKH,  TEXHUKH  O€30IacCHOCTH, TUTHEHB],
pecypcocOepexeHns, IPaBOBBIX U 3THYECKUX HOPM, HOPM MH(POPMAITMOHHOW OE€30MTaCHOCTH;
BJIaJICHHE HAaBBIKAMHU MTO3HABATEIBHON peIeKchn Kak 0CO3HAHUS COBEPIIAEMBIX JIECHCTBHIA U

MP9 | MBICIUTENBHBIX IPOLECCOB, MX PE3YyJIbTATOB M OCHOBAHMM, TPAaHMIl CBOETO 3HAHHA U

HC3HAHW, HOBBIX ITO3HABATCIILHBIX 3a1a4 U CPCACTB UX NOCTHIKCHUA.

IIpeaMeTHBbIE pe3yibTaThI

I1P1

c(OpPMUPOBAHHOCTh TPEJCTABICHUNM O POIU U MecTe (DU3MKKM B COBPEMEHHOW HAYYHOU
KapTHHE MMpa; MOHMMaHHe (PU3MYECKON CYIHOCTH HalmonaeMbIXx Bo BeeneHHO sBneHMid;
NOHMMaHue PO (HU3MKKA B (HOPMHUPOBAHMU KPYrozopa U (PyHKIMOHATBHON TIPaMOTHOCTH
YeJIOBEKA ISl PELICHUs IPAaKTUYECKUX 3a/1ay;

I1P2

BJIaACHHUEC OCHOBOIIOJIaAraromuMunu (1)I/I3I/III€CKI/IMI/I IMOHATHUAMHU, 3aKOHOMCPHOCTAMU, 3aKOHAMU
H TCOPHUAMH, YBEPCHHOC IMOJIb30BAHUC (bHBquCKOﬁ TepMHHOHOFHCI;'I n CHMBOJ’IHKOﬁ;

[1P3

BJIQJICHAE OCHOBHBIMH METOJJAMU HAYYHOTO TIO3HAHMS, HCIOIb3YEeMBbIMU B (U3HKE:
HAOIO/IEHUE, OIMCAaHUE, M3MEPEHHEe, HKCIEPUMEHT; yMeHHs 00pabaThiBaTh pe3yJbTaThl
U3MEpPEHUI, OOHAPYKHUBATh 3aBUCUMOCTh MEXKIY (PH3NUCCKUMHU BEIHMYWHAMH, OOBSICHATH
TIOJIyYECHHBIE PE3YJIbTAThI U JEJIATh BHIBOJBI;

I1P4

c(OpMUPOBAHHOCTh YMEHUS pelaTh GU3NYECKUE 3a/1a4u;

I1P5

c(hOpMUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IOJYYCHHBIC 3HAHHS JUISI OOBSICHEHUS YCIOBUMN
npoTeKkaHus (GU3NYECKUX SBICHUN B MPUPOAC W AJS MPUHATUS MPAKTUUECKUX PEIICHUN B
MMOBCEAHEBHOM XKU3HU;

I1P6

c(OPMHPOBAHHOCTh COOCTBEHHOM IMO3UIMU 0 OTHOIIEHHIO K (pU3UYECKOM HHpOpmanuy,
[10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB;

I1P7

c(OPMHPOBAHHOCTh CHCTEMBbI 3HAHUM 00 OOIUX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, MPEJCTaBICHUNA O JeicTBUM BO BceneHHOW (M3MYECKUX 3aKOHOB, OTKPBITHIX B
36MHBIX YCIIOBUSIX;

I1P8

c(OpMUPOBAHHOCTh YMEHHUSI HCCIENOBaTh M aHAJIM3UPOBATH Pa3HOOOpa3HblEe (U3NYECKUE
SIBJICHUS M CBOWCTBA OOBEKTOB, OOBACHATH MPUHIMIIBI PA0OTHI M XapaKTEPUCTUKU MPUOOPOB
U YCTPOWCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHYECKMX OOBEKTOB C TeO(pU3NYECKUMU
SBJICHUSIMU;

P9

BIIQJICHUE YMEHHSIMHU BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHHWS OCHOBOIIOJIATAOIINX
(GU3MYECKUX 3aKOHOMEPHOCTEW ¥ 3aKOHOB, TMPOBEPATh WX OKCIEPUMEHTaIbHBIMU
cpelacTBaMu, GOpMYIUPYS LeJIb UCCIIEIOBAHMS;

I1P10

BIIQZICHUE METOJAaMH CaMOCTOSITEIPHOTO IUIAHUPOBAHUSA ¥ TPOBEACHUS (PU3MUECKUX
JKCIIEPUMEHTOB, OMNHCAHHUA M aHalu3a [ONyYeHHOW u3MepuTeabHOU uH(pOpManuu,
oIpeziesieHus: JOCTOBEPHOCTH MOJIYUEHHOT'O pPe3yNbTaTa;

I1P11

c(hOpMHUPOBAHHOCTh YMEHUI MPOTHO3UPOBAThH, AHATM3UPOBATH M OICHUBATH IOCIIEICTBUS
OBITOBOM W TIPOWU3BOJICTBEHHOW [IEATETHHOCTH YENOBEKA, CBSI3aHHOW C (U3HUYECKUMU
pOIeCCaMH, C TO3UINI SKOJOTUIECKON OE30MaCHOCTH.




3 CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIATLJIMHBI

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 mapoB, XUIAKOCTEH W TBEPIBLIX 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.
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 DiekTpuUdeCKUil TOK B pa J/IP13, MP3,
prriee OK B PASIMHIBIX | 6 4 | MP4, 11P4, 1IP5,
cpenax P11
Tema 3.4 MarautHoe 1ojie 6 6 J7P11731,)11§P4,
JIP13, MP1, [1P4,
Tema 3.5 DnekTpoMarauTHasE UHIYKITHS 6 4 2 P11, 1IP6
Pasznen 4 JIP4, JIP13, MP3,
A 20 8 8 4 | mp4, 1, 11P2,
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 5 JIP4, MP3, IIPI,
OnTuka 14 4 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# (pU3HKH 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

YMeHUs IOCTAHOBKHU 1eJIeH 1eSITeIbHOCTH, IIJIAHUPOBAHUSI COOCTBEHHON JAESATEIbHOCTH IS
JIOCTHIKEHUsI ITOCTABJICHHBIX LEJIEH, NMPEABUACHUS BO3MOXKHBIX PE3yJbTaTOB 3THX JIECUCTBUU,
OpraHU3al¥ CAMOKOHTPOJISL U OLIEHKU ITOJIyYE€HHBIX PE3yJIbTaTOB.

Pa3Butne ciocoOHOCTH SICHO M TOYHO M3JIaraTh CBOU MBICIIU, JJOTHYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEeHHUs, BOCIPHHUMATh M aHAJIU3UPOBATh MHEHUS COOECEIHUKOB, IpHU3HABasl IPaBO
JIpyroro 4ej0oBEeKa HAa UHOE MHEHHE.

[IpousBenenue wusMepeHuss (U3UYECKUX BEIMYMH M OIEHKA TI'PAHUIBl MOTPEHIHOCTEH
A3MEPEHU.

[IpencraBiienre TpaHULIbl MOTPEIIHOCTEN M3MEPEHHI IPU MOCTPOSHUH T'paUKOB. YMEHHE
BBICKA3bIBaTh IMIIOTE3bI /JI1 OObsICHEHUS HAOII01aEMBbIX SIBICHUH.

VYMeHue mnpenjaraTh MOJENU SBICHUH. YKa3zaHHE TPaHUI] NMPUMEHUMOCTH (PU3HMUYECKUX
3aKOHOB. M310)K€HHE OCHOBHBIX TOJOXKEHUHA COBPEMEHHOM HAaydYHOW KapTUHBI MHpa.
[IpuBeeHne MpPUMEPOB BIUSHUS OTKPHITUNA B (PU3MKE HA MPOrpecc B TEXHHUKE U TEXHOJOTHUU
npou3BoJicTBa. Mcnonp3zoBanue MaTEepHeTa U151 HOMCKa HHPOpMALUH.




Pa3znen 1 MEXAHUKA

Tema 1.1 Kunematuka
Mexanunueckoe aswxeHue. Ilepememienne. Ilyte. CkopocTb. PaBHOMEpHOE NpsSIMOIMHENHOE
NBUXKEeHUE. Yckopenue. PaBHomepeMeHHOe mpsMoiuMHENHHOEe ABMxkeHue. (CBOOOAHOE mMajCHHUE.
JIBr>keHue Tenna, OpPOIISHHOIO MOJ] YIJIOM K TOPHU30HTY. PaBHOMEpHOE JBHM)KEHHE MO OKPY>XHOCTH.
Buabl yueOHoii 1eATEIbHOCTH

[IpencraBneHne MEXaHUYECKOTO ABHIKEHHUS TeJIa yPaBHEHUSMU 3aBUCHMOCTH KOOpJHMHAT U
MPOEKITMEH CKOPOCTH OT BpeMeHU. [IpencraBieHne MeXaHH4eCKOro JABKCHUS Tella rpadukamMu
3aBUCHUMOCTH KOOPAMHAT M IPOEKLUHEH CKOpPOCTH OT BpeMeHu. OmnpeneneHue KOOpAUWHAT
MMPONIGHHOTO IIYyTH, CKOPOCTH W YCKOPEHUs Teja Mo rpadukaM 3aBUCHMOCTH KOOPJIWHAT U
MPOEKLMH CKOPOCTH OT BpemeHH. OnpeneneHue KOOpAUHAT MPOWAEHHOIO MYTH, CKOPOCTH U
YCKOPEHHMS Tejla MO YPAaBHEHUSIM 3aBUCUMOCTH KOOPAWHAT U MPOEKLUMUHA CKOPOCTH OT BPEMEHH.
[IpoBenieHrne CpaBHUTENBHOIO aHaiaWM3a PAaBHOMEPHOIO UM PABHOIEPEMEHHOIO JIBUXKEHHM.
Yka3aHu€ WCIOJB30BaHUSA MOCTYNATEJIbHOIO W BpPAIIATEIBHOTO JBHKEHHUM B TEXHHKE.
[IpuoOperenue ombiTa pabOTHl B TPyHIle C BBHIMOJHEHHEM pPAa3IMYHBIX COIMATBHBIX POJICH.
Pa3paboTka BO3MOXKHOH CHCTEMBl JEHCTBUA M KOHCTPYKIHU I 3KCIEPUMEHTAIBHOTO
OIpeIeICHHUs] KHHEMAaTUYECKUX BEJIMYUH.

Tema 1.2 3akonbsl Mexanuku HeloTona

IlepBoiii 3akon Hprotona. Cuna. Macca. Mmnynbc. Bropoi 3akon Herorona. OcHOBHOM
3aKOH KJjaccuueckod sauHamuku. Tperuit 3axkoH HploToHa. 3akoH BCEMHUPHOIO TITOTEHUS.
I'paButaniuonnoe mone. Cuna Tsoxkectd. Bec. CrocoOsl u3MepeHuss maccbl Teia. Cunbl B
MEXAHUKE.

Bupabl yueOHoil 1eATEIbHOCTH

IIpumeHeHne 3aKOHa COXpPAaHEHUS MEXAHUYECKOM OSHEPruy IIPU pacyueTax pe3yJbTaToB
B3aMMOJICCTBUM TEJI TPaBUTAlMOHHBIMHU CHJIAMH U CUJIAMU yIIPYTOCTH.

Tema 1.3 3akoHBbI cOXpaHeHUs B MeXaHHKe

3akOH coXpaHeHUs] UMMyJIbca. PeakTtuBHOoe JnBmxkeHue. PabGora cunbl.  Pabora
MOTEHUMAJIbHBIX CWJI. MomHocTh. DHeprus. Kunetnueckas sHeprus. lloTeHnuanbHas sHeEprus.
3aKOH COXpaHEHUs MEXaHU4YeCKOU sHepruu. [IpuMeHeHne 3aKOHOB COXpPAHEHMUSI.

Bunab1 yueOHoii 1eATEIbHOCTH

[IpuMeHeHne 3aKOHa COXpPAHEHMSI UMILYJIbCA JUIsl BBIYHUCIIEHHUS U3MEHEHHUM CKOPOCTEM TEJ MPU HUX
B3auMojeHcTBUAX. l3mepenne paboThl CHUJI U U3MEHEHME KHHETHYECKON »JHepruu Tena.
Brruncnenue paboThl CUl U U3MEHEHUsI KUHETUYECKON dHEpruu Tea. Beluncienue noTeHnnalbHON
SHEPrud TeJl B TIpaBUTAMOHHOM 1monie. OrmpenereHre MNOTEHLUUAIbHOW JHEPrHUM  YIPYyro
ne(GOopMHUPOBaHHOIO Tela MO W3BECTHOW JAedopManmuy M JKECTKOCTH Tena. YKazaHue TIpaHUull
NPUMEHUMOCTH 3aKOHOB MEXAaHUKHU. YKa3zaHHE Y4YeOHbIX NMCUUIUIMH, MPU H3YyYEHUU KOTOPBIX
HCIIOIB3YIOTCS 3aKOHBI COXPAaHECHUS.
Pazgen 2 OCHOBBI MOJIEKYJISAPHON ®U3UKHU U TEPMOJINHAMUKNA
Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KMHeTHYeCKOM Teopun. UneanbHbIN ra3

OCHOBHBIE NOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. Pasmepsl U Macca MOJIEKYJ U
atomoB. bpoyHoBckoe aBwkenue. Juddysus. Cunbl U d3HEpPrusi MeXKMOJIEKYJISIPHOTO
B3auMonencTBus. CTpoeHHE Tra3000pa3HbIX, >KHAKUX U TBepAbIX Tell. CKOPOCTH JBUKEHUS
MOJIEKYJT U UX u3mepenue. UaeanbHsiil ra3. Jlapinenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu Ta3oB. TemmepaTypa u u3MepeHue. ['a3oBble 3aKOHBI. AOCOIIOTHBIN
HyJIb TeMneparypbl. TepmoauHaMH4YecKas IIKajga TEMIEpaTypbl. YpPaBHEHHE COCTOSHUSA
HJICaJIbHOrO raza. MospHas ra3oBasi IIOCTOSIHHAas.

Buabl yueOHO# 1eATeJIbHOCTH

BrimmonHnenue OKCIICPUMCHTOB, CJIyXXallluX JId 060CHOBaHI/ISI MOJICKy.HHpHO-KPIHGTH‘-IGCKOfI
teopun (MKT). Pemenwe 3amad ¢ NOpPUMEHEHHEM OCHOBHOTO YPaBHEHUS MOJICKYJISIPHO-



KHHETHUYECKOM Teopuu ra3on. OnpeeneHre napameTpoB BeIIeCcTBa B Ta3000pa3HOM COCTOSTHUM Ha
OCHOBaHUU YPAaBHEHUSI COCTOSIHHUSI HJeajbHOTO raza. OmnpeaeieHUe IMapaMeTpoOB BeEIIECTBA B
ra3000pa3HOM COCTOSIHUU M ITPOUCXOISIIINX TTporieccoB 1o rpadukam 3asucumoctu p (T), V (T), p
(V). DkcniepumenTanbHoe uccieaoanue 3apucumoctu p (T), V (T), p (V). Ilpeacrasnenue B Bue
rpauKoB H30XOPHOI0, H300apPHOTO U U30TEPMUUECKOTO IMPOLIECCOB.

Bbrunciienne cpeHe KHMHETMYECKOW SHEPrUM TEIUIOBOIO JABMIKEHHUS MOJIEKYJI IO H3BECTHOM
TeMmIeparype BellecTBa. Brpicka3piBaHue TuUIOTe3 sl OObsICHEHUs HaOJIOJaeMbIX SIBICHUI.
Yka3zaHue rpaHull MPUMEHUMOCTH MOJEIH «UI€ajbHbIN 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
OTHOCUTEJIbHAS BIIAXKHOCTh BO31yXa. Touka pocbl. Kunenue. 3aBUCMMOCTh TEMIEPATYPbl KUIIEHUS OT
naBiieHus. [leperpeTslil map ¥ €ro UCHoJIb30BAHUE B TEXHUKE.

CaoiicTBa XHAKOCTEH. XapaKTEPUCTHKA >KUJIKOTO COCTOSIHMS BellecTBa. [I0BEepXHOCTHBIA ClOM
KUIKOCTU. DHEPrus MOBEPXHOCTHOTO cJIOs. SIBJEHUS HA TpPaHUIE XKUIKOCTH C TBEPABIM TEJIOM.
Kanumnspueie sBienus.

CpoiicTBa TBEpAbIX TeNl. XapaKTEpUCTUKA TBEPIOrO COCTOSIHMS BElIECTBAa. YIPYrue CBOICTBa
TBepAbIX Ten. 3akoH ['yka. Mexanuueckue CBOMCTBA TBEPABIX Tell. TelioBoe paclIMpeHre TBEPAbIX Tel
U KuJKocTel. [InaBienne u Kpuctam3anus.

Bupabl yueOHoil 1eATEIbHOCTH

HN3mepenne BIaXHOCTH BO3AyXa. PacyeT KoJMYeCTBa TEIUIOTHI, HEOOXOIMMOTO IS
OCYIIECTBJICHUS Tpolecca MNepexoja BElIeCTBA M3 OJHOIO arperaTHOro COCTOSIHUS B JPYroe€.
DKCIIEpUMEHTAJIbHOE HCCJIEJIOBAaHUE TEIUIOBBIX CBOWCTB BelllecTBa. llpuBeneHue mpuMepoB
KalWUJISIPHBIX SIBJICHUM B OBITY, MPpUPOJIe, TeXHUKE. lccenoBanue MEXaHU4eCKUX CBOMCTB TBEPIBIX
ten. [lpumeHeHne (U3MYECKUX TMOHATHH W 3aKOHOB B y4eOHOM Marepuaie mpo(ecCHOHAITBLHOTO
xapaktepa. Mcnonb3oBanue MuTepHeTa Juisi moucka MHGOpMAMU O pa3pabOTKax U MPUMEHEHHSIX
COBPEMEHHBIX TBEPIBIX U aMOP(HBIX MaTEPHUAJIOB.

Tema 2.3 OcHOBBI TEPMOTUHAMUKH

OcCHOBHBIE TIOHSITHSI U OTNpEJeNICHUsI. BHYTpEeHHSsT SHEPTHUsi CUCTEMbl. BHYTpEeHHssI SHEprust
uaeanpHoro rasza. Pabora u Ttemiora kak (opMbl mepeaaud dHEpPruu. TernaoeMKOoCTh. Y AenbHas
TEIUIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. [lepBoe Hauano TepMoIUHAMUKHU. AauadaTHBIN
npouecc. Ilpunmun aeiictBus terioBod mamumubl. KIIJ[ TerioBoro asuraresns. Brtopoe Hauano
TEepMOJAMHAMHUKH. TepMoIMHAMHUYECKasl IIKaJla TeMIepaTyp. XOJOAWUJIbHBIE MaIlIWHBI. TerioBbie
npurarenu. OxpaHa npupomsl.

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

DJIeKTpUUeCKUE 3apsibl. 3aKOH CcOXpaHeHHus 3apsana. 3akoH KysoHa. DnekTpudeckoe
nosie. HampspbxkeHHOCTHh dniekTpudeckoro moss. [lpuwHimmn cyneprno3unmu monieil. PaGora cun
aneKkTpoctaTuueckoro 1mnonsd. lloreHnman. Pa3HocTh  NOTEHUMAIOB.  ODKBUIIOTEHLMAJIBHbBIE
NoBepXHOCTH. CBS3b MEXKIY HANPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIMATIOB JJIEKTPUYECKOTO TOJIA.
Judnexktpukn B anekrpudeckom  none.  Ilomapusamusa  gusnektpukoB.  IIpoBonHuku B



anekTpudeckoM mnosie. KonaeHcartopel. CoenwHEHHWE KOHJIEHCATOPOB B OaTapero. ODHeprus
3apsHKEHHOTO KOHJEGHCATOpA. DHEPTHS AJICKTPUYECKOTO TOJIS.
Buabl yueOHoO# 1eATeJIbHOCTH

Brrancnenune cun B3aHMOﬂeﬁCTBHH TOYCYHBIX SJICKTPHUUICCKHUX 3apAa0B.

Bpruucnenne HampsyKEHHOCTH JJIEKTPUYECKOTO TOJISI OJHOTO M HECKOJBKMX TOYEYHBIX
AJIEKTPUYECKUX 3apsiA0B. BpluncieHne noreHumana 3JIeKTpUYECKOro MoJIsl OJJHOTO U HECKOJIBKUX
TOYEYHBIX AJIEKTPUUYECKUX 3apsiioB. MI3MepeHue pasHOCTH MOTEHIIUAJIOB.

N3mepeHue 3Hepruy 3JIeKTPUYECKOro IO 3apsDKEHHOr0 KOHJIeHcaTopa. BelunciieHue sHepruu
AJIEKTPUYECKOTO MOJIsI 3apsHKEHHOTO KoHneHcatopa. Pa3paboTka miiaHa M BO3MOXKHOM CXEMBbI
JecTBUI SKCIIEPUMEHTAIBHOTO ONpEeNEeNICHUs]  DJIEKTPOEMKOCTH  KOHJEHcaTopa U
JIUDJIEKTPUYECKON  MPOHMUIIAEMOCTH  BemiecTBa. IIpoBedaeHHe  CpaBHUTEIBLHOIO  aHajW3a
TPaBUTALIMOHHOTO U JIEKTPOCTATUYECKOTO MOJIEH.

Tema 3.2 3aK0HBI IOCTOSTHHOIO TOKA.

VYcnoBusi, HEOOXOUMBIE 711 BOSHUKHOBEHHSI M MOJJIEp>KaHUs dJIEKTpUuueckoro Toka. Cumia
TOKa Y IJIOTHOCTH TOKa. 3akoH OMa mis ywactka nenu 0e3 DJ[C. 3aBUCUMOCTD 3JIEKTPUUYECKOTO
CONPOTHUBIICHUST OT MaTepuala, JUIMHBI W IUIOMIaAU IIONEPEeYHOr0 CEYEHHsS IPOBOIHUKA.
3aBUCHMOCTh AJIEKTPUYECKOTO COIIPOTHUBIICHUS IIPOBOJIHUKOB oT TEeMIIEpaTyphbl.
DIeKTPOABIDKYIAsl Cula HMCTOYHMKA Toka. 3akoH Owma g monHod unenu. CoenuHeHHe
npoBoHUKOB. CoeMHEHHE MCTOYHUKOB S3JIEKTPUYECKO sHepruu B Oarapero. 3akoH Jxoyns—
Jlenna. Pabota 1 MOIIIHOCTB 3JEKTPUUYECKOro TOKa. TeruioBoe AeicTBUE TOKA.

CoBpeMeHHBIE BHUIBl AIEKTPOU3MEPHUTENBHBIX MNPHOOPOB. DHU3MYECKHE MPUHIUIBI PAOOTHI
ammepMeTpa M BOJBTMETPa, OMMETpa, MpaBWa O3KCIUTyaTallUM »3JIEKTPUYECKOr0 000pYJOBaHMS,
UCIOJIb30BaHNE OCHOBHBIX U3MEPUTEIHHBIX MPUOOPOB.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepeHne MOIHOCTH AyeKTpudeckoro Toka. M3mepenue 3/1C u BHyTpeHHEro CONpOTUBIICHUS
HMCTOYHMKA TOKA.
BrinmonHeHne pacyeToB CHIIbI TOKA W HAINpPSOHKEHUM Ha YydYacTKax OJJIEKTPUUYECKUX IEeIei.
OObsicCHEHHE Ha IpUMEpEe UIEKTPUUECKOW Ienu ¢ aByMms ucrouHukamu toka (D/1C), B xakom
Clyyae MCTOYHHUK 3JIEKTPUUYECKOW >HEpruu padoTaeT B peKHMME I'eHepaTopa, a B KaKkOM — B
pexume norpedutens. OmnpeneneHue TeMmmIeparypbl HUTH HakaiuBaHus. 3mepenue
AJIEKTPUYECKOTO 3apsifia AJIEKTPOHA.

Tema 3.3 DiekTpr4yecKuii TOK B pa3JIM4YHbIX cpeAax

[TpoBOAMMOCTE METAIIIOB, SIBJICHHE TEPMOAIEKTPOHHON 3MUCCHHU, CBEPXITPOBOIUMOCTb.

CoOcTBeHHas TPOBOAMMOCTH MOJIYIIPOBOIHUKOB. [101ynpoBOIHUKOBBIE TPUOOPHI.

Buabl yueOHoi1 1eATEIbHOCTH
CHsTHE BOJIbTAMIIEPHON XapaKTEepUCTUKU jauojna. [IpoBeneHne CpaBHUTEIBHOTO aHaIM3a
IMOJIyIIPOBOJHUKOBBIX JTUOAOB U TPUOIOB.

Hcnonb3zoBanne IHTepHera i mnoucka WHGOPMAMKM O TEPCIEKTUBAX  Pa3BUTHS
MOJIYIIPOBOJHUKOBON TEXHUKH.

Tema 3.4 MarauTHoe 1moJie

BekTtop MHAYKIIMM MAarHMTHOTO IMOJis. JleHCTBHE MAarHUTHOrO MO HAa NPSMOJIMHEWHBIN
MPOBOJHUK C TOKOM. 3akoH Amrepa. B3zaummonericTtBue TOkoB. MarHuTHBIM moTOK. PabGoTa 1o
MEPEMEIIIECHNIO TPOBOJAHUKA C TOKOM B MArHMTHOM Tiojne. JleficTBMe MAarHUTHOIrO IIOJIsi Ha
nerokymuics  3apsia.  Cuna  Jlopenna.  OnpeneneHue  yA€IbHOrO  3apsifa. Y CKOPUTENU
3apSIKEHHBIX YACTHIIL.

Buabl yueOHoil 1eATEIbHOCTH

N3mepeHne WHAYKIIMA MArHATHOTO MOJisi. BeluuciieHne cui, AEMCTBYIOIIMX Ha MPOBOJHUK C
TOKOM B MarHUTHOM IT10JIE.
Brruncnenue cuii, IENCTBYIOMIMX HA AJIEKTPUUECKHUHN 3aps, IBHXKYIIUKACS B MATHUTHOM MOJIE.

Tema 3.5 DiieKTpOMArHUTHASA MHYKUIUSA
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DneKTpoMarHuTHasi UHAYKUua. BuxpeBoe anekrtpudeckoe nosie. CaMOMHAYKIUS. DHEPrus

MarHuTHOT'O MOJISI.

Buabl yueOHo# 1eATeJIbHOCTH

HccnenoBanue SBICHUNU SJIEKTPOMArHUTHOM WHIYKUHMH, CaMOMHAYKIUU. OOBICHEHUE
MpUHIUIA JeWCTBUS diekTpoaBurarens. OObsCHEHHWE TMPUHIUIIA JEUCTBUS TeHepaTopa
AJIEKTPUYECKOTO TOKA M AJIEKTPOU3MEPUTEIBHBIX TPUOOpPOB. OOBsICHEHNE TIPUHITUTIA ACHCTBUS
Macc-crekTporpada, yckopuTenaei 3apsokeHHbIX dacTHll. OObsCHEHUE PO MarHUTHOTO MOJIS
3eMiIi B )KU3HU PAaCTCHUM, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHune npuMepoB MPAKTUYECKOTO MPUMEHEHHUS U3YUEHHBIX SBJICHUM, 3aKOHOB, MPUOOPOB,
YCTPOMCTB.
[IpoBeneHre CpaBHUTEIHHOTO aHAIN3a CBOMCTB JIEKTPOCTAaTHYECKOT0, MArHUTHOTO U BUXPEBOT'O
AIIEKTPUUYECKUX TOJIEH.

Pa3znen 4 KOJIEBAHUSA 1 BOJIHbBI

Tema 4.1 MexannuecKkue KoJIe0AHUA U BOJHBI

KonebarenpHoe paBukenue. [‘apmMonumueckue kosneOanus. CBOOOIHBIE MEXaHUYECKHUE
konebanusa. JIuHelHble MexaHMYecKHe KojeOarelnbHble cucTembl. [IpeBpaliieHre SHEpruu mnpu
KoJsiebaTeIbHOM ABM>KeHUH. CBOOOJHBIE 3aTyXalolue MeXaHnyeckue KojeOanus. BrIHyK/IeHHbIE
MEXaHUYeCKHe KoJieOaHus.

Buab1 yueOHoii 1eATEIbHOCTH

HccenenoBanue 3aBUCUMOCTH Iepuoja KojeOaHUH MaTeMaTUYeCKOro MasiTHUKA OT €ro JUJIMHBI,
MAacChl ¥ aMIUIMTY/1bl KOJIE€OaHUI.

HccenenoBanue 3aBUCMMOCTH IIEpHOJIa KOIeOaHUM rpy3a Ha IPY>KUHE OT €ro Macchl U JKECTKOCTHU
MpY>XUHBL. BprunciieHne mnepuoma KoJieOaHWT MaTEeMaTHYECKOTO MAasTHHUKA 110 HW3BECTHOMY
3HAQUYEHUIO €ro JJIMHBL. BbluncieHne nepuoja KojeGaHWN rpy3a Ha MpYXUHE MO H3BECTHBIM
3HAYECHUSIM €r0 MacChl U )KECTKOCTU NPYKUHBI.

BripaboTka HaBBIKOB BOCHPUHHMATh, aHAJIM3UPOBaTh, IepepadaThiBaTh M IPEAbSIBIATH
MHPOpPMALIMIO B COOTBETCTBUM C T[IOCTaBJIEHHbIMU 3anadyamu. [IpuBenenme mnpumepoB
aBTOKoOJIe0aTEIbHBIX MeXaHUUecKux cucteM. [IpoBenenne kiaccudukanum koueOaHuii.

Tema 4.2 Jj1leKTPOMATHUTHBIC KOJIeOaHUA U BOJHBI

CB00OO/IHBIE 3JEKTpOMarHuTHbIe KojeOaHus. IlpeBpaliienue sHeprum B KojieOaTelbHOM
KOHType. 3aTyxarlllMe  JJIEKTPOMAarHUTHbIE  KoyeOaHus. ['eHepaTop  He3aTyXarollMX
3JEKTPOMAarHUTHBIX KoJjeOaHuil. BeiHyXJAeHHble ayeKkTpudeckue Kosebanus. [lepeMeHHbIN TOK.
I'emepaTtop nepemMeHHOro TOKa. EMKOCTHOE M HMHAYKTHMBHOE COIIPOTHUBIIEHUSI HEPEMEHHOIO
Toka. 3akoH OMa [Js 3JEeKTPUUYECKOH Ienu MepeMeHHOro Toka. PabGoTa W MOIIHOCTH
nepeMeHHoro Toka. ['eHeparopsl Toka. Tpanchopmatopsl. Toku BBICOKOH YacTOTHI.
ITonyuyenue, nepenada v pacnpencaeHue 3JIEKTPOIHEPIUM.

Texunaeckue mapaMETpbl, XapaKTCPUCTUKHU U 0COOEHHOCTH PA3JIMYHBIX BUAOB JJICKTPUYCCKUX
MallluH.

DJIEKTPOMAarHUTHOE II0J€ Kak OCOObId BUJ MaTepuU. OJIEKTPOMATHUTHBIE BOJIHBIL.
Bubparop I'epua. OTkpeITBId KosieOaTenbHbIH KOHTYp. M300perenue pammo A. C. ITonoBbim.
[TonsaTtne o pagnocsssu. [IpuMmeHeHne 2IEeKTPOMAarHUTHBIX BOJIH.

Buabl yueOHoil 1eATEIbHOCTH

HabGmonenne ocruiuiorpaMM rapMOHUYECKUX KoJieOaHWM CUIIbI TOKa B 1enu. V3mepeHwne
AJIEKTPOEMKOCTH KOHJeHcaTtopa. l3mepeHne WHAYKTUBHOCTH KaTymku. lcciemoBanue
SIBJICHUSI DJIEKTPUUYECKOTO pe30HaHca B mocienoBartenbHol nenu. [IpoBenenue ananoruu
MEXTY dbuznyeckumMu BEJIMYHMHAMU, XapaKTePU3YIOITUMHU MEXaHHUYECKYIO 5
BHCKTpOMaI‘ HI’ITHYIO KOJIC68.T€JILHLIC CHUCTCMBEI.
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Pacyer 3HauyeHMI CHIBI TOKA M HaNpsDKCHHUs Ha DJIEMEHTaxX LENu IEPEMEHHOIO TOKA.
HccnenoBanne npuHIMNA AeHCTBUS TpaHcdopmaTopa. MccienoBanue NpUHIUIA JEHCTBUS
TeHEepAaTOpa NEPEMEHHOIO TOKA.

Ocy1iecTBIICHUE pauoIiepeadn U paauonpuema. ViccienoBanue CBOMCTB JIEKTPOMArHUTHBIX
BOJIH C IIOMOIIBI0 MOOMIJIBHOTO TesieoHa. Pa3BUTHE IIEGHHOCTHOT'O OTHOIICHUS K H3y4acMbIM Ha
ypokax (GuU3MKH OO0BEKTaM ¢ OCBaWBaeMbIM BHUIaM JAesTelbHOCTH. OOBsICHEHUE
MPUHIUAIHAIBHOTO PAa3Iudus IPUPOIBI YIPYTHUX U AJICKTPOMArHUTHBIX BOJIH. M3moxkeHue cytu
AKOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C 3JICKTPOMArHUTHBIMU KOJICOAHUSIMU H BOJTHAMH.
OOBsICHEHUE POJIH AJICKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX HCCIIEIOBaHUAX BCelleHHOM.
Pa3zpnen 5 OIITUKA
Tema 5.1 llpupona cBera. BosiHoBbIE CBOMICTBa CBETA

CKOpoCTh pacIpoOCTpaHEHUs] CBETA. 3aKOHBI OTpPa)KEHWs U IpesiomyieHust cBera. llomHoe
orpaxkeHue. Jlun3bl. I'ma3 kak ontuyeckas cucrema. OnTuyeckue npuodopsI.

HNurepdepennust cBeta. KorepeHTHOCTh CBETOBBIX Jiydeil. MHTepdepeHIHs B TOHKHX
mieHkax. [lomocel paBHo#t Tommuusbl. Konbua HeroTona. Mcnonb3oBaHue uHTEphEpeHIMH B
Hayke U TexHuke. Judpakmus cBera. udpakmus Ha mend B MapajuIeNbHBIX JIydax.
Judpakiuonnas pemerka. Ilonstue o rosorpadguu. Ilomsgpuszanus monepeyHsIX BOJIH.
[Tonsapuzauusa csera. J[lBoitHoe unydenpenomienue. llomspouasl. Jlucnepcuss cBera. Buubl
cnekTpoB. Cnektpbl ucmyckanus. CHEeKTpbl HOMIOHIeHUs. YJbTpaduosieToBoe U HHGpaKpacHoe
n3nydyeHus. PeHrrenosckue syun. Mx npupona u  cBOHCTBA.

Buabl yueOHoil 1eATEIbHOCTH

[IprumeHeHne Ha TPAKTHUKE 3aKOHOB OTPAYKEHUS U IPEJIOMIICHUS CBETA IIPU PELICHUH 3a/1a4.
OmnpeneneHrne CHEKTPaJbHBIX TPaHULl YyBCTBUTEJIBHOCTH YEIOBEUECKOTO TrJjla3a.  YMEHHe
CTPOUTDH I/I306pa)KeHI/I}I nOpeaMeToOB, AaBAaCMbIC JIMH3aAMMU. Pacuer pPacCTosAHrA OT JIHMH3BI 10
n3o00pakeHus mpeamera. Pacuer ontuueckoi cuiibl JIMH3BL M3mMepeHnne (GOKyCHOTo paccTOsHUS
nH3bl. McnibiTanre Mojienieid MUKPOCKONA U TEIECKOMa.

HaGmtonenune sBieHuss UHTEpPEpPEHUUH 3JIEKTPOMArHUTHBIX BOJH. HalmroneHue sBIEHUS
Iu@pakiuy 31eKTPOMarHUTHBIX BOJIH.

HaOnronieHne siBiaeHUs MOISPU3ALMKM JIEKTPOMATHUTHBIX BOJH. M3MmepeHue IMHBI CBETOBOM
BOJIHBI [0 pe3yjibTaTaM HaOmoJeHus sBileHus uHTepdepeHuuu. Habmionenue sBieHUs
nudpaxnuu ceeta. Habmogenue siBieHUs MOJspU3aliuy U aucnepceuu ceeta. [louck paznuuuit u
CXOJACTBA MEXJy JIU(PPAKUMOHHBIM M JIHUCHEPCHOHHBIM cHekTpamu. lIpuBeneHue npumMepos
MOSIBJICHUSI B TIPUPOJIE M HCIIOJIb30BAHUS B TEXHUKE SIBICHUW HMHTepepeHIuH, Tudpaxkuuu,
MOJIAPU3allMM U JUCIIepcun cBeTa. [lepeuncnenne MeTol0B MO3HAHMS, KOTOPBIE HCIIOJIb30BaHbI
IIPU U3YYECHUU YKA3aHHBIX SABJICHUU.

Pasznea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanToBasi onTuka

KBanToBass rumore3a Ilmanka. @oronbl. BremnHuii Qorosnexkrpuueckuii 3G QeKT.
BuyTtpennunit potorddext. Tumnbl GoTOITEMEHTOB.
Tema 6.2 @u3znka aToMa 4 AaTOMHOI0 A/IPa

Pa3BuTue B3rIsAI0B HAa CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax
Bojiopoaa. SnepHas moaens aroma. OnwiTel J. Pesepdopna. Moaens aroma Bosmoposaa mo H. bopy.
KBaHTOBBIE TEHEPATOPHI.

EcrectBeHHast pai0aKTUBHOCTh. 3aKOH PaJMOAKTUBHOrO pacrnana. CrocoObsl HaOMIOAEeHUS U
peructpamnuu 3apsbkeHHbIX yactull. Jddext BaBunoBa — YepenkoBa. CTpoeHHE aTOMHOTO sIpa.
Hedext wmacchl, DSHEpPrus CBA3UM U YCTOWYMBOCTH ATOMHBIX sjaep. SAepHBIE peakIuu.
HckyccTtBeHHass paguoakTUBHOCTH. Jlenmenue Tsokenblx sgep.  LlenmHas  spepHas  peaxknus.
Vopapnsiemas: nienHas peakius. SnepHeiii peakrop. Ilomydenne paanoakTUBHBIX HM30TOMOB M HUX
npuMeHeHue. buonornyeckoe AeMCTBUE PaIUOAKTUBHBIX U3JTyYCHUN. DJIEeMEHTApHBbIE YaCTUIIbI.
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4 YCJIOBUSA PEAJIM3AIINY YYEFHOM JUCHUTIIMHBI

4.1 MaTtepuajibHO-TEXHHYECKOe o0ecreueHne

Jnst peanmu3anil porpaMMbl y4eOHOM AMCHMIUIMHBI TPEAYCMOTPEHBI CIECAYIOIINE CTeUalbHbIC
MTOMEIIIEHUS U OCHAIIICHHE:

Tun v HauMeHOBaHHUE

Ocnameﬂne CIICHIUAJBbHOI0 ITOMECIICHUA
CIICIUAJbHOT0 IMMOMCIICHUSA

KaOMHeT €CTeCTBCHHOHAYYHbIX | YueOHas  ayauTopus Ul  NpPOBEICHHs  Y4eOHBIX,
JUCLUIUINH NPAaKTUYECKUX M JTAOOpaTOPHBIX 3aHATHH, /UL TPYIIOBBIX U
VHIVBUAYAJIBHBIX KOHCYJIbTALMM, JJI TEKYLIETO KOHTPOJS U
IIPOMEKYTOUYHOM aTTECTALUU.

nabopaTtopust PU3nKu VYuebHas ayIuTopus Ui IpOBeIeHHs YUeOHBbIX,
NPAaKTUYECKHUX U JTa00PATOPHBIX 3aHATHIA, ISl TPYIIIOBBIX U
VH/MBUYaJIbHBIX KOHCYJIbTALUH, ISl TEKYLIETO KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUU.

Pabouee mecTo mpenopaBaTensi: NEPCOHAIBHBIN KOMIIBIOTED,
MPOEKTOP, paboure MecTa 00yJaromuXxcs, J0CKa yaeOHasl,
yueOHasi me0erb;

K3O®, nemoHcTpanimonHoe 000py10BaHKE 110 TEME
"IlepemeHHbIH TOK", IEMOHCTPAIIMOHHOE 00OPYIOBAHHE 110
TeMe "DNeKTpocTaTuKa", MOAeNn KPUCTAIUIMUYECKON PEeLIeTKH,
JIEMOHCTpallMOHHOE 000pY/I0BaHHE IO TEME
"OnexTpoMarHeTusm", Mozeib "OnexkrpodopHas MammHa"
['urpomeTtp ncuxomerpuueckuiit BUT-1;

Habops! pe3sucTopoB [yisl IpaKTUKYyMa;

HaGops1 1abopatopHblie «MexaHukay;

HaGops1 1abopatopHbie MO 3JIEKTPOIHU3Y;

HaGops1 nabopatopubie «Ontukay;

Mopenu o ¢pusuke;

HaGop 1o snexTponusy (A1eMOHCTpaIllMOHHbIH);

[Tpubop /U1 IeMOHCTpaLMK 3aBUCUMOCTHU COIIPOTUBIICHUS
MeTajula OT TeMIEepaTyphl;

[Tpubop g n3ydyenus npasuia Jlenua;

[Tpubop 1y n3MepeHus AIMHBI CBETOBOM BOJIHBI ¢ HAOOPOM
JTM(PPaKINOHHBIX PEIICTOK;

[Tomemenne  ans xpanenuss  u | llkader, cremmaxum  ans  XpaHeHHss — J1aOOpaTOpHOTO
npodusakTuyeckoro  00CIyXUBaHUS | 000PYAOBAaHUS, HHCTPYMEHTOB U PACXOJHBIX MATEPHAJIOB.
y4eOHOro 000py1I0BaHUs

4.2 YyeOHO-MeTOAMYECKOEe H HH(POPMALHOHHOE 00ecnieyeHHe peaiu3alui MPOrpaMMbl
OCHOBHbBIE HCTOYHUKH:
1. Tapacos, O. M. ®usuka : yaue6Hoe ocobue / O. M. TapacoB. — Mocksa : ®OPYM : UHOPA-
M, 2019. — 432 c. — (IIpodeccronanbroe obOpazomanue). - ISBN 978-5-91134-777-2. - Tekcr:
anexTponHsbii. - URL: https://znanium.com/catalog/product/1012153

2. Poxnonos, B. H. ®wusuka : yuebHOe mocobue it cpeaHero mpoheccHoHaaibsHoro oopasopanus /
B. H. PoquonoB. — 2-¢ u3a., uchp. u jgon. — Mocksa : WUznatensctBo FOpaiit, 2022. — 265 c¢. —
(ITpodeccronansnoe obOpazoanme). — ISBN 978-5-534-07177-1. — Tekct : OSNEKTPOHHBIA //

OopasoBarenbHas miaThopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/490599

3. [Munckuit, A. A. ®usnka : yueobnuk / A.A. ITunckwmii, ['.}O. I'pakoBckwuii ; mox o6m1. pen. HO.H.
Huxa, H.C. [lypermeBoit. — 4-e usn., ucnp. — Mocksa : DPOPYM : UHDOPA-M, 2022. — 560 c. —
(Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-00091-739-8. - Tekcr: anekrponnbiid. - URL:
https://znanium.com/catalog/product/1712397

JlonoJHUTeIbHbIEe HCTOYHHKH:

1. Hemunuenko, B. W. ®usumka [DnextponHblii pecypc]: yueOnuk / B. W. Jemumguenko,
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U. B. lemuauenko. — 6-¢ u3na., nmepepab. u mon. — MockBa: MH®OPA-M, 2018. — 581 c. — Pexum
noctyna: https://new.znanium.com/read?id=300518 - 3aru. ¢ skpaHa.

2. Kyznernos, C. U. ®uzuka: OCHOBBI 3JIEKTPOAMHAMUKH. DJIEKTPOMArHUTHBIE KOJICOaHMs U BOJTHBI :
yue0. mocobue / C.H1. Ky3nenoB. — 4-¢ uzg., ucnp. u gomn. — M. : By3osckuii yueOnuk : MHOPA-M,
2018. 231 ¢. - ISBN 978-5-9558-0332-6. - Tekcr: omekrponnbii. - URL:
https://znanium.com/catalog/product/956679

MeToan4yeckne yKazaHusi:

1. Kopneesa H.B. JIaGoparopHbie paboTsl 1o Gu3muKe: padoyast TeTpaab Mo AUCHUILTHHE «DHU3UKA » IS
CTY/I€HTOB CIIELUAIILHOCTEH TEXHUYECKOI'O U €CTECTBEHHOHayuHOro npoduieil. Marauroropck: 13a-
BO MarnuToropck. roc. TexH. yH-ta uM. I'.1. Hocoga, 2018.

IIporpammuoe obecnnevyenne u UnTepHeT-pecypcebi:

MS Windows

Calculate Linux Desktop

MS Office

7 Zip

DJNEeKTPOHHBIE TUTAKATHI IO AUCHUIUTMHAM: Du3nka

HNuTepHeT-pecypcsl

1. Enunas kosuiekiums udpoBeix 00pa3oBaTebHbIX pecypcoB Www.school-collection.edu.ru

2. EpguHoe okxHO JocTtyma K oOpa3oBarenbHbIM pecypcaM  Poccuiickoit  ®enepauuu
http://window.edu.ru/

3. EnwuHbIi nopTan MHTEpHET-TECTHPOBaHUs B chepe oOpa3oBanusi: hitps://i-exam.ru

4. VHTyHuT — HAMOHAIIBHBIN OTKPBITHIN yHUBepcuTeT http://www.intuit.ru/studies/courses,

5. Tlopran mudpoBoro odpazopanwms. http://www.digital-edu.ru/

6. Poccuiickas rocynapcTBenHas oubnmoreka http://www.rsl.ru

7. CIIO B poccuiickux mkojax: komanaa ALT Linux paccka3siBacT 0 BHEAPEHHH CBOOOJIHOIO
nmporpaMMHOTO obecrieueHuss B Mmikojax Poccum [DnekTpoHHbIl pecypc]. — Pexum gocryna:
http://freeschool.altlinux.ru  /, ceobomHbIi. — 3ari. ¢ akpana. f3. pyc.

8. ®denepanbHbBII o0pa3oBaTeIbHbIN nopTai «MH(popMallnOHHO-KOMMYHHUKAI[UOHHBIE

TEXHOJIOTUU B 0OpazoBanum». http://window.edu.ru/resource/832/7832

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUA YYEGHOU JUCIHUATLIIAHBI
KOHTpOJ'IB U OHOCHKa peE3yjibTaTOB OCBOCHUA IOUCHUIINIMHBI OCYHICCTBIIACTCA IIPEIoaaBaTcjicM B
Iporecce TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTECTalUH.
5.1 Texkymuii KOHTPOJIb

Ne KoHTposmpyemsie pa3iensl KoHnTtponmpyemslie HanmenoBanue
B (Tembl) y4eOHOM TUCITUTUINHBI pE3yNbTATHI OLICHOYHOTO CPEJICTBA
1 BBenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pa3znen 1 Mexanuka IIP1, ITP2, ITP3, ITP4, | Koumponeas pacoma
IIP9 Tecm
3 JIP4, MP4, IIP1, I[IP4 | [luxmarmol
Tewma 1.1 Kunemaruka 17
[paxkmuueckas paboma
(npaxmuueckoe 3a0anue)
4 Tema 1.2 3axkonsl wMexaHuku | JIP4,MP3IIP2, Tpaxkmuueckas paboma
HeroTona I1P4,I1P9 (npaxmuueckoe 3a0anue)
5 Tema 1.3 3akoHbl coxpanenus B | JIP4, MP3,MP9, IIP1- | [lpaxmuueckas paboma
MEXaHUKE [1P4 (npaxmuveckoe 3a0arue)
Jlabopamopnas paboma
6 | Pasgen2 JIP4, JIP9, MP3, MP4, | Tecm
MPY, ITP2, ITP3, Konmpomvras paboma
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OcHoBbl MoJiekyJasipHoii ¢usuxu | I1P4, IIP7, IIPS, ITPY,
U TEPMOAMHAMUKH IIP10, 11P11
7 Tema 2.1 OcHOBBI MOJIEKYJsIpHO- | JIP9,MP3, MP4, IIP2, | [lpakmuueckas paboma
KUHETUYECKOU TEOPHUH. 1IP3, IIP4, IIPS8 (npaxmueckoe 3a0aHue)
UneanbHbBITA3 Jlabopamopnas paboma
Jluxmarmoi
8 2.2 CporicTBa napos, xuakocteit u | JIP9, MP3, IIP3, IIP7, | JlabopamopHas paboma
TBEPJBIX TEN IIPS, I1IP9, [IP10
9 Tema 2.3 OcHoBbl | JIP4, MP3, MP9, IIP2, | llpakmuueckas paboma
TEPMOJIMHAMUKHI IIP3, I1P4. IIP11 (npaxmureckoe 3a0aHue)
10 JIP13, MP3, MP4, Konmpomvras paboma
Pasnen 3 MP5, [IP4, IIP5, | Tecm
DJIeKTPOAMHAMHUKA 11P6, ITP7, I1TPS,
11P11
11 JIP13, MP4, MPS5, Tpaxmuyeckas paboma
Tema 3.1 DnexTpudeckoe IoJie 11P4, I1P6, IIP7 (pamiseckoe 3a0aie)
12 JIP13, MP3, MP4, Lpaxmuyeckas paboma
Tema 3.2 3aKoHBI MOCTOSHHOTO IIP4, IIP5, 11PS (nparmurieckoe 3adarue)
TOKA Jlabopamopnas paboma
Jluxmarimot
Tema 3.3 Dnexrpuyeckuii TOK B JIP13, MP3, MP4, Jlabopamopnas paboma
13 pa3JIMYHBIX cpenax IIP4, TIPS, [IP11
14 Tema 3.4 MariiTHoe Hore JIP13, I1P4, I[IP1] Tpaxmuueckas paboma
(npaxkmuueckoe 3a0anue)
15 Tema 3.5 DrnekTpoMarHuTHas JIP13, MP1, [1P4, Tpaxmuyeckas paboma
WHIYKIUS IIP11, IIP6 (npaxmuueckoe 3a0ate)
16 JIP4, JIP13, MP3, Tecm
Pa3znen 4 MP4, ITP1, ITP2, Konmpononas paboma
KoJie0anus ¥ BOJIHBI I1P4, ITP10
17 Tema 41 MeXAHIICCKHE JIP13, MP3, IIP1, Lpaxmuueckas paboma
I1P2, I1P4 (npaxkmuueckoe 3a0arue)
KoJIeOaHUS U BOITHEI Jlabopamoprasi paboma
18 Tema 4.2 DnekTpoMarHWTHHIE JIP13, MP3, MP4, Hpagmrecias padoma
5 IIP1, ITP2, ITP4, IIP10 | (npaxmuueckoe 3a0arue)
KOJIEOAHUS U BOJIHBI Jlabopamopras patoma
19 Pasten 5 JIP4, MP3, IIPI1, IIP2, | Tecm
IIP4, IIP8
Onrnka Kornmponvhas paboma
20 | Tema 5.1 [Ilpupoma cBera. JIP4, MP3, IIP], Tpaxmuyeckas paboma
BomHoBwIe cBOlicTBa cBETa IIP2, [1P4, IIP8 (npaxmuveckoe 3a0arue)
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Jlabopamopmnas paboma
21 Pasnen 6 JIP4, MPY, IIP2, ITP4, | Tecm
DJIeMeHThI KBaHTOBOM QU3NKHN ITp6, ITP11 Kormporwnas patoma
22 JIP4, MP9, IIP2, I[1P4, | Ilpakmuueckas paboma
Tema 6.1 KBantoBasi onTuka 1P, ITP11 (npasmueseckoe sadarue)
23 Tema 6.2  Ousuka atoma JIP4, MP9, IIP6, Lpaxmuyeckas paboma
IIP11 (npaxkmuseckoe 3a0arue)
ATOMHOTO siIpa
24 Pasnea 7 JIP4, MPY, IIP1, IIPS, | Tecm
IBoJonus Beenennoi 1IP7, IIP11
25 Tema 7.1 Ctpoenue wu paszsutu( JIP4, MP9, [IP1, IIPS,
Bcenennoi IIP7, [IP11]

Kpurtepun ouenku tecra
3a KaKIbli TPaBUIbHBIN OTBET — 1 Gann
3a HemnpaBWIbHBIN O0TBET — 0 OaIoB

[TpouieHT KauecTBeHHast orieHKa HHANBUAYAIBHBIX 00pa30BaTENbHBIX JOCTUKCHHIMA
pe3yIbTaTUBHOCTH
(MpaBUIBHBIX 0am1 (oTMeTKa) BepOaIbHBINA aHAJIOT
OTBETOB)
90+ 100 5 OTJIUYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 yIIOBJICTBOPUTEIHHO
Mmenee 70 2 HE YJIOBJICTBOPUTEIHHO

Kputepuu oneHKkH NpaKTHYECKUX U KOHTPOJILHBIX padoT

Ouenka "0oTJAMYHO" CTaBUTCA, €CiM paboTa BHITIOJIHEHA B TOJHOM OOBEME C COONIOJEHUEM
HE0OXOIMMOM TOCNENOBATENBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBHIMOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "'xopomo' cTaBUTCSA, €CIIU BBINOJIHEHBl TPeOOBAaHUS K OLIEHKE "OTIMYHO", HO JOMYIIEHBI
2-3Henoyera.

Ounenka "yaoBJIeTBOPUTEIBHO'" CTaBUTCA, €clid paboTa BBIMIOJIHEHA HE MOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJIYYUTh MpPaBUIIbHBIE pPE3YyJibTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey/10BJI1eTBOPUTENbHO'" CTAaBUTCS, €CJIM pabOTa BHITIOJIHEHA HE TTOJTHOCTHIO MM 00BEM
BBITIOJTHEHHON 4acTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

5.2 Ilpome:kyTOYHAS aTTeCTALMS

[IpomexyrouHnas arrectanuss OOYy4YalOUIUMXCS OCYLIECTBISETCA 10
JUCHUIUIMHBI U MO3BOJISIET ONPEIETUTh KaY€CTBO U YPOBEHb €€ OCBOCHHS.

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

3aBEpUICHUH H3y4YCHUS

Ne Tema

Pa3znen 1. Mexanuka

Konmponvusie gonpocwt Ix3amena/Ooudaxmuueckue eOuHubl
[lepBblii HMCKYCCTBEHHBIM CHOYTHUK 3emiu OblT 3amylieH B
Coserckom Coroze 4 okTs10pst 1957 r. Ilpu BeIxoze Ha opOUTY OH
uMen ckopocTh 8 kMm/c. Kakoe paccrossHue mpojeTen CIyTHUK 3a
1,5 mun?
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1 OcuoBubie mnonoxkenuss MKT, wux onbiTHOE 000OCHOBaHHE. Paznen 2
Huddysus. bpoynosckoe nemwxkenune. OcHoBHOe ypaBHeHHE MKT. OCHOBBI MOJIEKYJISIPHOM
($U3MKK ¥ TEPMOAMHAMUKHI

2 | Dnekrpuyeckas eMKOCTb. KOHIEHCATOPBI M X BHIBI. Paznen 3
DNeKkTpoAnHAMUKA

3 K ucrounuky Toka ¢ sac 120 B v BHyTpeHHUM cONpOTUBIIEHHEM 5,0
OM npucoeIMHEHa 1IeMb, COCTOSIIAas U3 JABYX MPOBOJHUKOB 1O 80

. . Pasnen 3
OM KaxIbll, COCOIUHEHHBIX MeXAy coO0oi mapamienbHo, |
DIeKTpoAMHAMUKA
TPETHETO NPOBOJHUKA CONpPOTUBIEHUEM 15 OM, MOAKIIFOUEHHOTO
IIOCJIEI0BATEIbHO K IEpBBIM JIBYM. UeMy paBHa cuila TOKa BO
BTOPOM IPOBOJTHUKE.
4 | DkcnepuMEHTaJIbHOE ONpEAETICHHE YAEIbHOIO CONPOTHBIICHHUS Paznen 3
IIPOBOJIHUKA. DneKTpoauHaAMUKa

Kpurepun ounenku 3K3amena

—  «OTIM4HO» - TEOPETHYECKOE COAEp’KaHME Kypca OCBOEHO IOJHOCTHIO, 0e3 MpoOenos,
YMEHHSI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TPOrPaMMOil yueOHbIE 3aJaHUsI BBIIIOJIHEHBI, KAUECTBO
UX BBIIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopowo» - TEOPETHUYECKOE COJAEpKAHME Kypca OCBOCHO IIOJIHOCTBIO, 0€3 IpoOesoB,
HEKOTOpblE YMEHHUS CQOPMHUPOBAaHbI HEAOCTATOYHO, BCE NPEIYCMOTPEHHBIE MPOrpaMMON YyueOHbIe
3aJJaHMs BBITOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUN BBITOJHEHBI C OIIMOKAMHU.

—  «YOBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEPKaHHE Kypca OCBOCHO YacTUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIE YMEHHS pabOThl C OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHMPOBAHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOrpaMMoil 00ydeHus
y4eOHBIX 33JJaHU BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3a/IaHUH COJIEPKAT OIIHOKH.

—  «HeynoBneTBOpHUTENbHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHHsI He ¢(hOpMUPOBaHbI, BBINIOJIHEHHbIE YU€OHBIE 3a/1aHUs COJIEpKaT ITpyOble 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 JIEATEIBHOCTH
1 TexHonorus PasButue meiciurens | Bo3aMoxHOCTB puém «UHcepT»
KPHUTUYCCKOT'O HBIX HaBbIKOB y4dalllu JIMYHOCTHOTO pocra 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 «MHHYC»
UHTEpeca, Kak K
pa3BHUTHE MTOMEYaeTCs TO, 4TO
CIOCOOHOCTH K | 13YyHacMoMy MIPOTHBOPEYNT X
caMo00pa30BaHMIO. MaTepuaily, Tak W K | npencTaBieHHUIO;
caMOMy  IIpOLECcCy + 3HAKOM «LTIOC
o0y4eHus;  yMeHue | IOMEYAETCA TO, YTO ABJIACTCS
KPUTHUCCKH Ul HUX  HMHTEPECHBIM U
MBICIIHTD. HEOKUIaHHBIM;

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

BO3HHMKJIO  JKEJIaHWEe  y3HaTh
OoJIbIIIE.

IT »Tan: yuTas TEKCT, yyauniuecs
MIOMEYAIOT  COOTBETCTBYIOIIUM

3HAYKOM Ha TMOJAX OTHENILHBIE
a03a1bl ¥ MPEITI0KEHHSL.

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

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

[Ipuem crmoco6CTBYET pasBUTHIO
AHATUTHYECKOTO MBIIIUICHUSI TTPH
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 TTOTPYKEHHUH B Ty WU HHYIO

TEeMy. Knactep SIBJISICTCS
OTpaKEHUEM HEJIMHEWUHOU
hopMBI MBIIIICHUS.

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

KIIIOYECBOC N

MPeNIOKECHHUE, KOTOpOe

SIBJSIETCA ~ «CEPALIEM»  HUJIEH,
TEMBI.

2. Bokpyr «HakugaTh» cloBa

WIH MIPEUIOKEHUS,
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’ICMj{BIX CUTYalliu TpH 06BACHEHHUH
2 YACTHYHO _ | pemiennto  pa3HOro | cUTyauumd, H  UX
OMCKOBAS pojia 3a1a4, KOTOPBIE | pELIEHHS HOBOTO Marepuania
HETIOCPEICTBEHHO MOCPEJICTBOM  BBIJIBU (BOMIPOCHI, 3aj/1aya,
ACATCIILHOCTE, CBA3AaHbI c | KeHus 9KCIIEPUMEHTANIEHOE 3aJlaHKe
3. CaMOCTOATCIIbHAN COACPKaHNEM IPEIJIOKECHHAM, IIpU 3aKPCIICHUH yqe6H0ro
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
JOpYyTHX, 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
cutyanusMm (Ipy  3aKpervicHHH
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 3HAHWN TIPU 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 TIPAKTUYECKUX/JIABOPATOPHBIX 3AHATHAN

[Ipunoxenue 2

Conepxanue TeMbl NIPAKTHYECKUX/TIA00PATOPHBIX 3AHATHIA KouunyecTBo
00yueHus 4acoB
Pa3znen 1 Mexanuka 14
1.1 Kunemaruka IIpakTnueckas padora Ne 1 Pemenue 3agau 1o 2
KHHEMaTHKe.
IIpakTnyeckas padora Ne 2 Pemenue 3agau Ha 2
napaMeTpbl BpalaTeIbHOrO ABHKEHHUS
JlabopaTtopnasi paGora 1 «OmnpeneneHue IUIOTHOCTH 2
BEIIECTBAY
1.2 3akoHb1 IIpakTnyeckas padora Ne 3 Pemenue 3aau Ha 3aKOHBI 2
MmexaHuku Herorona| HeroToHa.
1.3 3akoHb! IIpakTnyeckas padora Ne 4 PemieHue 3a1a4 Ha 3aKOH 2
COXpaHEHHUS B COXPaHEHHUS UMITYJIbCa
MeXaHUKe
IIpakTuyeckass padora NeS Pemenue 3amad Ha 3aKOHBI 2
COXPAaHEHHUS SHEPTUU.
JlabopaTopHas padora 2 «/3ydyeHne 3aKOHAa COXPAHCHUS 2
MEXaHUYECKOM SHeprHm»
Pazngen 2 MOJIEKYJIAAPHAS ®U3UKA. TEPMOJIUHAMMUKA 15
2.1. OcHosrl | [IpakTnyeckast pa6ora Ne 6 Pemenue 3amay mo teme 2
MOJIEKYJISIPHO- «OcHoBbl MKT».
KUHETUYECKON IIpakTnyeckas padoraNe7 «PemeHne 3amay  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, )kuakocreii | Jlaboparopnas pabora NeS I3mepeHue BIIaKHOCTH 2
U TBEPABIX TEll BO3yXa
JlabopaTopnass pabora 6 «OmnpeneneHue yAeIbHON
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 | I[IpakTuyeckass padora Ne 9 Pemenue 3amgau mo teme 2
noJue «DNEKTPOCTATHKA.
3.2 3aKoHbI JlaGoparopuas padora Ne 7 «OnpezneneHue yaeabHOTO 2
IIOCTOSIHHOT'O TOKa COIIPOTUBIIEHUS IIPOBOJIHUKAY.
JlaGoparopHas padora Ne 8 «M3yuenue 3akona Oma st 2
y4acTKa LEMn».
JlaGoparopnas padora Ne 9 «lIpoBepka 3aKOHOB 2
[apaJuIeIbHOTO COEAMHEHUS IPOBOJHUKOBY.
JlaGoparopuas padora Ne 10 «Onpenenenue DJIC u 2
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BHYTPEHHETO COIIPOTHUBJICHHUS] MCTOYHMKA DIIEKTPUYECKOMN
SHEPIUN»

JlabopaTtopnass  padora Ne 11  HccinenoBanue 2
3aBUCUMOCTH  MOIIHOCTH,  IOTpeOiasieMON  JamIoin
HAKaJIMBaHUS OT HANIPSDKEHHS HA €€ 3aKHMax
IIpakTuyeckasi padora NelO «Pemenne 3a1a4 Ha 3aKOHBI 2
Oma. ComnpoTHBICHUE
IIpakTuyeckasi padora Nell «Pemenne 3a1a4 Ha 3aKOHBI 2
COEMHEHUS MPOBOIHUKOB
IpakTuueckass padora Ne 12 Pemenue 3amau Ha
(bopMyIbl pabOThl M MOIIHOCTH TOKA 2
3.3 Dnexrpuyeckuii | JlaboparopHas paGora Nel2 «Omnpenenenue 2
TOK B IEKTPOXUMUYECKOT0 SKBUBAJICHTA MEJIN».
nonynpoBogHukax | JlaboparopHas padora Nel3 «/3yueHue CBONCTB
HOJIYIIPOBOJTHUKOBY. 2
3.5 IIpakTuyeckas padora Nel3 Pemenue 3amaq 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
napamMeTpsl KoJIeOaTenbHOTO IBUKCHUS
4.2 IIpakTuyeckass padora 15 «Pemenue 3amauy Ha BB 2
DNEeKTPOMarHuTHBIE | COMPOTHUBIICHHUI
konebanus u BoiHbl | [lpakTuyeckasi padora Ne 16 Pemenue 3amad mo teme 2
«Ilepemennsrii Tok. Tpanchopmatop»
IIpakTnueckass padora Nel7  «OneKTpoOMarHUTHBIE 2
KOJIeOaH!s I BOJIHBI».
JlabopaTopunasi padora Ne 15 «M3ydyenue ycrpolicTBa 2
TpaHcpopmaTopa, FreHepaTopa.
Pazgen 5 Onrtuka 10
5.1 Ilpupona JlabopaTopnas pabora Nelé «OmnpeneneHue nokasarens 2
cBeTa. BonHoBBIE MIPEIOMIIEHUS CTEKIIay.
CBOMCTBA CBETa JlaGopatopuas padora Nel7 «3yuenue nnteppepeHyu 2
U TudpaKIum.
JlabopaTtopnasi pabdora Nel8 lismepenue mJIUHBI 2
CBETOBOM BOJIHBI C TOMOUIbIO TU(PAKIIMOHHOMN PEIIETKH.
JlabopaTopuasi padora Ne 19 «HaGmroneHue cnekTpoB
M3IYYEHUS U TTOTIIOICHUS. 2
IpakTuuyeckas padora Ne 18 Pemenme 3amad mo teme
«BOJIHOBAsI ONTHKAY 2
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Pa3nes 6 DiieMeHTHI KBAHTOBOM (PU3UKH 3
IIpakTuyeckasi padora Ne 19 Pemenue 3amad mo teme 2

6.1 Ksanrosas «3akoHbI poToddderrar

ONTHKA

6.2 ®usuka aroma | [IpakTuyeckas padora Ne20 Pemenue 3amad mo teme 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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