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1 OBIIASA XAPAKTEPUCTHUKA PABOYEM TIPOTPAMMBI YUYEBHOU
JUCHUIIJINHBI

1.1 O6aacTh NpUMeHEeHHsI POrPaMMbI

Pabouas mporpamma yueOHoro mpeamera «®Dusnka» SABISETCS YacThblo 00pa30BaTENbHOU
nporpammbl CITO — mporpamMMbl MOJATOTOBKY CHEIUATUCTOB CpeIHEro 3BeHa 1o crenuanbHocty 09.02.07
WudopmaioHHbIE CHCTEMBI W NPOTPAMMHUPOBAHHE CPEAHEro MpopEeCCHOHATBLHOTO 00pa3oBaHUs
TEXHOJIOTUYECKOTO MPOdUIIst MPoheCCHOHATLHOTO 00pa30BaHHMS

Pabouas mporpamma cocTtaBiieHa st O9HOU (HOPMBI O0yUCHHS.

1.2 MecTo AUMCHMIUIMHBI B CTPYKType NPOrpamMMbl NMOJATOTOBKHU CHENHAIMCTOB CPEIHEro
3BeHa

VYueOublii npeamer «®Dusnka» OTHOCHUTCS K 00IIe00pa3oBaTebHOMY IHMKIY IPOTPaMMBI
MOATOTOBKU CIEIHAINCTOB CPEJHEro 3B€HAa M OTHOcUTCS K mnpeameTHoi obmactu ®I'OC cpemnero
obmrero oopazoBanusi «EcTecTBEeHHBIC HAYKI.

YpoBeHb 0CBOCHHUS Y4eOHON TUCIUIUIMHBEI B cooTBeTcTBUHM ¢ PI'OC cpennero obmiero odpa3zoBanus

yriyOJieHHbIH (TIpO(UIIbHBIN).
PabGouass mporpamma yueOHOro mpeamera «Du3nMKay HWMEET MEXKIPEAMETHYIO CBS3b
obmeobpaszoBarenbHbIMU yueObubiMu auctuuruinHamu OVYIL.05 Actponomus, OYIL.08 Maremaruka.
3HaHUS ¥ YMEHUS, MMOJyYeHHbIE 00YUYaIOIMIMMUCS TP OCBOCHUH 0011e00pa30oBaTeIbHON yaeOHOTO
npenMera «Dusnkay, YriyOnsioTCs M PACHIMPSIOTCS B MPOLECCe H3YyYeHHUs Y4YEOHBIX JAUCUUIUINH
porpaMMbl  TOATOTOBKUA  CHEIHAIMCTOB  CPEIHEr0  3BEHa €CTECTBEHHOHAYYHOTO |
001enpodeCCHOHAIBHOTO IIUKJIOB.

2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA JUCIHUIIJIMHbI:
OcBoenue conepkanusi y4deOHOW  guciuruinHbl  «®Dusuka» oOecreuynBaeT  JOCTUXKEHUE
00yUaIOIUMUCS CIIEAYIONIUX Pe3yabTATOB:

JIMYHOCTHBIE Pe3yJIbTATHI

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKW U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp, a TAaKKe Pa3IMIHBIX
¢dbopM 0OIIECTBEHHOTO CO3HAHMsI, OCO3HAHHUE CBOETO MECTa B MOJIUKYJIHTYPHOM MUDE;
TOTOBHOCTb M CIIOCOOHOCTh K 00pa3oBaHWIO, B TOM UHCIE CaMOOOpa3oBaHUIO, Ha
JIP9 | mpOTsHKEHUM BCEH >KM3HU; CO3HATENBHOE OTHOIIEHUE K HEMpPEephIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTICIIHON PO eCCHOHATEHON U OOIIECTBEHHOM JESTEIHHOCTH,

OCO3HAHHBIN BBIOOp Oyaymiedt mnpodeccid W BO3MOXKHOCTEH peanu3anud COOCTBEHHBIX
JKU3HEHHBIX TJIAHOB; OTHOIIEHHE K Mpo(ecCHOHATBbHON IesTeNbHOCTH KaK BO3MOXHOCTHU
y4acTusi B PEIICHUU JIMIHBIX, OOIIECTBEHHBIX, TOCYJIApCTBEHHBIX, OOIICHAIMOHABLHBIX
npo0Jem;

JIP13

MeTal’[pe}IMeTHl)Ie PE3YyJAbTATHI

YMEHUE CaMOCTOSITEIbHO OMNPENENsATh UEIH JAESITeIbHOCTU M COCTaBIATh  IUIAHBI
NESTENIbHOCTH; CaMOCTOSITEJIBHO ~OCYLIECTBIISITh, KOHTPOJHUPOBATb U  KOPPEKTHUPOBATh
MP1 ACATCIIbHOCTb, HCIIOJIb30BATh BCC BO3MOXKHBLIC PECYPChl AJId HOCTHUXKCHUA ITOCTABJICHHBIX
Hesnel U peaqu3alud IUIaHOB JESTeNbHOCTH; BIOUPATh YCIELIHbIE CTPATETUU B PA3IUYHBIX
CUTYaIUX;

BIIaJICHUE HaBbIKAMHM  II03HABATEIbHOM, Y4YEOHO-MCCIEAOBATEIILCKOM H  MPOEKTHON
NEeSTENIbHOCTH, HAaBBIKAMU pa3pelieHus MpoOiieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOATCIIBHOMY IIOUCKY MCTOAOB PCHICHUA TPAKTUUYCCKHUX 3a7ad, IM[TPUMCHCHHUIO
pa3IMYHBIX METO/IOB MMO3HAHMS;

TOTOBHOCTb M  CIOCOOHOCTh K CaMOCTOSITENIbHOW  HWH(OPMAIIMOHHO-TTO3HABATEILHON
NESATENIbHOCTH, BIJIAJICHHE HABBIKAMU IMOJYYCHHUS HEOOXOAMMON WMHGOpMAIMU U3 CIoBapeit
MP4 | pa3HBIX THWIIOB, YMEHHME OpPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHHUKAX HHPOpPMAIHH,
KPUTUYECKH OLIEHMBATh M HHTEPIPETUPOBATh MH(POPMALMIO, MOJIy4aeMyl0 W3 Pa3TUYHBIX
HCTOYHUKOB;

YMCHHUEC HUCIIOJIB30BaTh CPEACTBA I/IH(bOpMaL[I/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTUH
(nanee - UIKT) B penieHn KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3allMOHHBIX 3a/1a4 C

MP3

MP5

4

C



coOmoieHneM  TpeOOBaHWUW  DPrOHOMHKH,  TEXHUKH  O€30IacCHOCTH, TUTHEHE],
pecypcocOepereHusl, MPAaBOBBIX M ATUYECKUX HOPM, HOPM MHGOPMAITMOHHOHN 0€30MacHOCTH;

MP9

BJIaJICHHE HAaBbIKAMM MTO3HABATEIbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHIA U
MBICIUTENIBHBIX IPOLECCOB, MX PpE3YylbTATOB M OCHOBAHMM, TPAHMIl CBOETO 3HAHUA U
HE3HaHMs, HOBBIX II0O3HABATEIIbHBIX 3a1a4 U CPEACTB UX JTOCTHUKCHUS.

IIpenMeTHBIE pe3yabTAThI

I1P1

c(OpPMUPOBAHHOCTh TPEICTABICHUNA O POJIU W MecTe (U3MKH B COBPEMCHHOW HAaydHOU
KapTHHE MMpa; MOHUMaHHe (PU3MYECKON CYIHOCTH HalmonaeMbIx Bo BeeneHHOM sBneHMid;
NOHMMaHue poiu (HU3MKKA B (HOPMUPOBAHMM KPYro3opa M (yHKIMOHAIBHON T'PaMOTHOCTH
YeJIOBEKa ISl PELICHUs] IPAaKTUYECKUX 3a/1ay;

I1P2

BJIaACHUEC OCHOBOIIOJIaAraromuMun (bHBPI‘IeCKI/IMI/I MOHATHUAMHU, 3aKOHOMCPHOCTAMHU, 3aKOHAMU
H TCOPHUAMH, YBEPCHHOC IMOJIb30BAHUC (bHBquCKOﬁ TepMHHOHOFHCI;'I n CHMBOJ’IHKOﬁ;

I1P3

BJIQJICHHE OCHOBHBIMH METOJIAMU HAYYHOTO TIO3HAHUS, WCIOJIB3yeMbIMH B (DU3HKE:
HaOJII0/IeHUE, OIMCAaHUE, H3MEPEeHHEe, HKCIEPUMEHT; yMEHHs oOpalaThiBaTh pe3yibTaThbl
U3MEpEHUI, OOHApYKHUBATh 3aBUCUMOCTh MEXKIY (PU3NYECKUMHU BEIHMYMHAMH, OOBSCHSTH
IIOJIyYEHHBIE PE3YJIbTAThI U I€JIATh BBIBOJBI;

11P4

c(OPMHPOBAHHOCTh YMEHUS peliaTh (PU3HMUECKUE 3a/1aUH;

I1P5

c(hOpMUPOBAHHOCTh YMEHUSI NMPUMEHSTH IOJYYCHHBIC 3HAHUS 11 OOBSICHEHUS YCIOBHI
MpOTEeKaHUs (U3UYCCKUX SBJICHUN B MPHUPOAC MU JUISI MPUHATHS MPAKTHYCCKUX PEIICHUN B
IMOBCEAHEBHOM XKU3HU;

I1P6

c(hOpMHUPOBAHHOCTh COOCTBEHHOI MO3UIMHU IO OTHOLICHUIO K (pu3mveckoi HHQOpMAIHH,
MOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

I1P7

c(OPMHPOBAHHOCTb CHCTEMbl 3HAHMH 00 OOIUX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsSIX, MPEJCTABICHUN O NeicTBUM BO BceneHHOW (M3MYeCKUX 3aKOHOB, OTKPBITHIX B
36MHBIX YCIIOBUSIX;

I1P8

c(OPMHPOBAHHOCTh YMEHUS HMCCIIEIOBATh M aHAIM3HPOBATH PAa3HOOOpa3HbIe (HU3UYECKHE
SIBJICHUS M CBOWCTBA OOBEKTOB, OOBSACHATH MPUHIMIIBI PA0OTHl U XapaKTEPUCTUKU NMPHOOPOB
U YCTPOWCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHYECKHX OOBEKTOB C Te€O(pU3NYECKUMU
SBJICHUSIMU;

P9

BIIQJICHUE YMEHHSIMHU BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHHWS OCHOBOIOJIATAOIINX
bu3NYeCKUX 3aKOHOMEPHOCTEW H 3aKOHOB, TIPOBEPSITh UX JKCHEPUMEHTAIbHBIMU
cpeacTBaMu, GOpMyYIUPYS LeJIb UCCIIEIOBAHMS;

I1P10

BIIQZICHUE METOJAaMHU CaMOCTOSITEIPHOTO IUJIAHWPOBAHUS H TPOBEACHHS (PU3MYECKHUX
JKCIIEPUMEHTOB, OMNHCAHHUA W aHajdu3a [ONlyYeHHOW W3MepuTeabHOU uHpopManuu,
oIpeziesIeHUsl JOCTOBEPHOCTH MOJIYUEHHOTO Pe3ylbTara;

I1P11

c(hOpMUPOBAHHOCTh YMEHUI MPOTHO3UPOBAThH, AHATM3UPOBATH M OICHUBATH IOCIIEICTBUS
OBITOBOM W TIPOM3BOJCTBEHHOM [EATETLHOCTH YEJIOBEKa, CBSI3aHHOW C (U3UYECKUMU
MpoIeccCamMy, C TO3UINI SKOJOTHYECKON OE30MaCHOCTH.




3 CTPYKTYPA U COJEPKAHUE YUYEBHOM JJUCIHUATLIIMHBI

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
noucka uHGopmanuu
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

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
SJIEKTPUYECKOTO TOJIsl 3apsHKEHHOTro KOHjJeHcatopa. Pa3paboTka miiaHa W BO3MOXKHON 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.
3aBUCHUMOCTH AJIEKTPUIECKOTO COIIPOTHUBIICHUS ITPOBOJTHHKOB oT TeMIIepaTypHbI.
DIeKTPOABIDKYIAsl Cula HMCTOYHMKA Toka. 3akoH Owma g monHod unenu. CoenuHeHHe
npoBoHUKOB. CoeMHEHHE MCTOYHUKOB S3JIEKTPUYECKO sHepruu B Oarapero. 3akoH Jxoyns—
Jlennia. PaGota M MONIIHOCTH JJIEKTPUYECKOro TOKa. TemioBoe neictBue ToOKa. (OcCHoBHbie
Xapakmepucmuky, napamempuvl U  9NeMeHmbl  INeKMPU4ecKux yeneu  CE0UCMBA  OCHOBHbLIX
anekmpudeckux RC u RLC yenouex. Paboma c¢ snekmpouzmepumensvuuiMu npudoopmu (npeoen
usMepenusl, yeHa OeieHus, cnocod 8KIIOYeHUs 8 Yenb)

Buab1 yueOHoii 1eATEIbHOCTH

N3mepeHne MOIHOCTH AyeKTpudeckoro Toka. M3mepenue 3/1C u BHyTpeHHEro CONpOTUBIICHUS
MCTOYHUKA 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 morpebutens. OmnpeaerneHre TeMrepaTypbl HHTH HakajduBaHus. l3MepeHwue
AIIEKTPUYECKOT0 3apsi/ia AIEKTPOHa.
Tema 3.3 DiekTpr4yecKuii TOK B pa3JIM4YHbIX cpeAax
[TpoBOAMMOCTE METAIIIOB, SIBJICHHE TEPMOAIEKTPOHHON 3MUCCHHU, CBEPXITPOBOIUMOCTb.
CoOcTBeHHasT  MPOBOJAMMOCTH  IOJIYIIPOBOJAHHUKOB.  [loynpoBOAHUKOBBIE  MPHUOOPHI.
Cobcmeennas npoeooumMocms  noaynpoeoonuxkos. Ilonynpoeoonuxogvie npubopwvi. Pusuka
ROJYNPOBOOHUKOS U NPOCPECCUBHBLE MEXHONO0SUU NPUMEHEHUS

Buabl yueOHoil 1eATEIbHOCTH
CHsTHE BOJIBTAMIIEDHOM XapaKTepUCTHKH nauona. [IpoBeneHne CpaBHUTEIBHOTO aHAIM3a
MOJIYIIPOBOJHUKOBBIX JUOIOB U TPUOIOB.
Ucnone3oBanne MHWHtepHera i mnoucka HMHGOPMAUUMU O MEpPCHEKTUBAX  Pa3BUTHUSA
MOJIyITIPOBOJHUKOBOM TEXHUKH.

Tema 3.4 MaruutHoe noJie

Bekrop MHAyKIMM MarHUTHOrO Ioss. JleMCTBME MAarHUTHOIO MOJISI HAa MPSIMOJIUHEWHBIN
MPOBOJIHUK C TOKOM. 3akoH Ammepa. BzammoneiictBue TokoB. MarHutHbli motok. Pabora mo
IIEPEMEIICHNIO TIPOBOJHUKA C TOKOM B MArHMTHOM Iojne. JlefcTBME€ MAarHUTHOIO IIOJIS Ha
npkymuiicss  3apsaa. Cuna  Jlopenuma. OmnpeneneHue  yAeabHOrO  3apsaa. Y CKOPHUTEIH
3apsKCHHBIX YacCTHLL.

Buabl yueOHoii 1eATeIbHOCTH

I/I3MepCHI/IC WHAYKIIMKW MArHvuTHOI'O ITOJIA. Brrunciaenue CHII, I[GflCTByIOH.[HX Ha MPOBOJHHK C
TOKOM B MarHuTHOM II0JIC.
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Brruncnenue cuii, J€MCTBYIOIMIMX HA AJIEKTPUUECKHUHN 3aps, IBHXKYIIUKACS B MATHUTHOM MOJIE.
Tema 3.5 DiieKTpOMArHUTHASA MHYKUIUSA

DnekTpoMarHuTHas UHAYKIUs. BuxpeBoe anexrpudeckoe noie. CaMOMHAYKIUSA. DHEpPrus

MAarHHUTHOT'O MOJIS.
Buabl yueOHoii 1eATEIbHOCTH

HccnenoBanue SIBICHUM DJISKTPOMArHUTHOW HMHIYKIUHM, camMOUHAYKIuH. OObsicHEHHE
MPUHIUIIA JeWCTBUST diekTpoasurarens. OObsSCHEHHWE TMPHUHIUAIIA JICUCTBHS TEeHepaTopa
AJIEKTPUYECKOTO TOKA M DJIEKTPOU3ZMEPUTEIbHBIX NPUOOpoB. OOBsICHEHHE TPUHITATIA ICHCTBHS
Macc-CrekTporpada, yCKopuTenel 3apsokeHHBIX dacTHll. OOBICHEHUE PO MAarHUTHOTO TOJIS
3eMJId B )KU3HU PACTEHUH, )KUBOTHBIX, YEJIOBEKA.
[IpuBeaeHne NpUMEPOB MPAKTUYECKOTO MPUMEHEHUS U3YUECHHBIX SIBJICHUH, 3aKOHOB, TPHOOPOB,
YCTPOMCTB.
[IpoBeneHre CPaBHUTENBHOTO aHAIN3a CBOMCTB AJIEKTPOCTATUYECKOI0, MATHUTHOTO U BUXPEBOTO
AJIEKTPUUYECKUX TTOJICH.

Pa3nea 4 KOJIEBAHUSA 1 BOJIHBI

Tema 4.1 Mexannueckne KoJIe0AHUA U BOJHBI

KonebarenpHoe aBmkenue. [apmonuueckue kosieObanusi. CBOOOAHBIE MEXaHUUYECKHUE
kosieOaHus. JIuHelHble MexaHMuecKue KoseOarelbHble cucTtemsbl. [IpeBpalieHue sHepruu npu
KoJiebaTenpHOM BMKeHUU. CBOOOAHBIE 3aTyXaloIIMe MEXaHUUeCKe KojeOaHus. BoIHyXaeHHbIE
MEXaHUYECKHE KoJIeOaHus.

Bupabl yueOHoil 1eATEIbHOCTH

HccnenoBanne 3aBUCUMOCTH NEepUoJa KoyieOaHWM MaTeMaTHUYECKOro MasiTHUKAa OT €ro JJINHBI,
Macchl U aMIUTATYbI KOJIeOaHMil.

HccenenoBanue 3aBUCUMOCTH IIEPHOJIAa KOJIEOAHUM Ipy3a HA IIPY’KUHE OT €r0 Macchl U )KECTKOCTU
NpYy>XUHBL. Bpruncienne nepuona kojieOaHMI MaTEMaTHMYECKOTO MAasTHUKA I10 H3BECTHOMY
3HAYEHUIO €ro JUIMHBbL. BplunciieHue mnepuojia KojaeOaHMWil Ipy3a Ha HPYKUHE MO HM3BECTHBIM
3HAYEHMSIM €TI0 MAacCChl U JKECTKOCTH NPYKUHBI.

BpipaboTka HaBBIKOB BOCHPHUHHUMAaTh, AaHAJIM3UPOBATh, MepepadaTbiBaTh U MPEIbSBIATH
MHpOpMalMI0O B COOTBETCTBMM C IIOCTaBJICHHBIMM 3ajayaMu. IlpuBeneHue mnpuMepoB
aBTOKOJIe0aTeNbHBIX MeXaHnYecKkux cucrem. [Ipoenenue kiaccudukanuu koaeOaHui.

Tema 4.2 DjiIeKTPOMATrHUTHBIE KOJIeOAHUS Y BOJIHBI

CBoOoaHbBIE BJIEKTpOMarHutHbelie KojieOanus. [IpeBpaiienue sHeprum B KojgeOaTeIbHOM
KOHType. 3aryxaroliue  JJIeKTPOMarHUTHbIe  KoseOaHus. l'eHepaTop  He3aTyxarolHMX
3JIEKTPOMAarHUTHBIX KoJjieOaHui. BbIHyX/eHHbIe 3yeKTpuyeckue kosnebanus. [lepemMeHHbINH TOK.
I'enepaTrop nepeMeHHOro TOKa. EMKOCTHOE M WHAYKTUBHOE COIPOTHUBIICHUS I[EPEMEHHOIO
Toka. 3akoH Owma [1Jd DSJEKTPUYECKOM Ilenmu IepeMeHHOro Toka. PaboTra M MOIIHOCTH
nepemMeHHoro Toka. ['enepatopsl Toka. Tpancopmaropbl. TOKH BBICOKOW YacCTOTHI.
[Tonyuenune, nepenadya U pacHpenescHUE DICKTPOIHEPIUU.

DJIEKTPOMAarHUTHOE TI0J€ KakKk OCOOBIH BHUJ MaTepuu. ODJIEKTPOMATHUTHBIE BOJIHBIL.
Bubparop I'epuia. OTkpbeIThIl KosieOaTenbHbId KOHTYp. M300petenue panno A. C. IlonoBbiM.
ITonstue o paguocsszu. IlpumeHeHne 3JIEKTPOMAarHUTHBIX BOJIH.

Buabl yueOHo# 1eATeJIbHOCTH

Habmtonenne ocuusiorpaMM TapMOHMYECKHUX KoyieOaHMil cuiibl TOKa B 1enu. M3mepenue
JJIEKTPOEMKOCTH KOHJeHcaropa. lM3mepeHue HMHAYKTUBHOCTL KaTymku. lMccinenoBanue
SBJICHHSI JJIEKTPHUYECKOTO PE30HAHCa B IocienoBaTenbHOM nenu. IIposBeneHue ananoruu
MEXIY buznIecKuMu BEJIMYMHAMHU, XapaKTEePU3YOLUMU MEXaHUYECKYIO 151
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AJICKTPOMATHUTHYIO KOJIeOATEIIbHBIE CUCTEMBI.

PaC‘-ICT 3Ha‘{CHI/Iﬁ CUJIBI TOKa H HaprDKeHI/ISI Ha DJOJIICMCHTAaX ILICIIN HCpCMeHHOI‘O TOKa.
HccnenoBanue mpuHIMIIA ASUCTBHS TpaHchopmaTopa. MccienoBaHue TpUHIANA JICHCTBUS
reHeparopa NepeMeHHOr 0 TOKa.

Ocy1iecTBiieHHE paguonepenadu u paguonpuema. McenenoBanue CBOMCTB 2JIEKTPOMArHUTHBIX
BOJIH C IIOMOIIbI0 MOOMIIBHOTO TesedoHa. Pa3BuTHE IEHHOCTHOT'O OTHOIICHUS K U3y4aeMbIM Ha
ypokax (Qu3MKH O00BEKTaM M OCBauMBaeMbIM BHJAM JesATelbHOCTH. OObsicCHEHHE
NPUHUMIIHAIBHOIO Pa3IddMs IIPUPOABI YIIPYTUX U 3JIEKTPOMArHUTHBIX BOJIH. M3i105keHne cytu
SKOJIOTMYECKUX MPOOJIEM, CBSI3aHHBIX C 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMU U BOJTHAMH.
OOBsICHEHUE POJIH PJIEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX MCCIIEA0BaHUAX BceneHHOM.

Pa3zgen 5 OIITUKA

Tema 5.1 Illpupona cBera. BosiHOBbBIe cBOliCTBA cBeTa

CKOpoCTh pacIpOCTpaHEHHUsI CBETA. 3aKOHBI OTPa)KEHWs W IpesiomyieHust ceera. llomHoe
oTpaxkeHue. JIunu3pl. I'ma3 kak ontuueckas cucrtema. ONTUYECKUE TPUOOPHI.

WNurepdepennuss ceta. KorepeHTHOCTh cBeTOBbIX Jiydeil. MHTepdepeHLHss B TOHKHUX
mwieHkax. [lonocsl paBHoi TonmmuHbl. Konbna HeroTona. Mcnonp3oBanue uHTEpPEpeHIMU B
Hayke U TexHuke. Judpakuus ceera. Judpakuus Ha 1mead B NapajulesbHBIX JIyyax.
Hudpakumonnass pemerka. Ilonsatue o rosnorpadpuu. Ilonspuszauuss NONEPEYHBIX BOJIH.
[Monapuszauusa csera. JlBoiiHoe usydenpenomieHue. llomsspounsl. Jlucnepcuss cBera. Buubl
criekTpoB. Crniektpbl ucnyckanus. CHEKTphl MOTJIONIeHUs. YIbTpaduoiaeTtoBoe U HH(OpaKpacHOE
n3nydenus. Pentrenosckue nyun. MIX npupona U CBOMCTBA.

Buab1 yueOHoii 1eATeIbHOCTH

IIpumeHeHne Ha TPaKTUKE 3aKOHOB OTPAXXEHHUSI U NIPEJIOMJICHUS CBETA IIPU PELICHUH 3a/1a4.
Omnpenenenne CHEKTPaIbHBIX TPAHUI] YYBCTBUTEJIBHOCTH YEJIOBEUECKOIOo rIja3za. YMEHHe
CTPOUTH H300pa)k€HUs NPEIMETOB, JaBaeMble JIMH3aMU. PacyeT paccTOsiHHUS OT JIMH3BI J0
n300pakeHust nmpeaMmera. Pacuer onTtuueckoi cuiibl JIMH3BL. 3mepeHne (OKyCHOTro paccTOsHUS
nuH3bl. McnblTaHue Moaeieil MUKPOCKOIIA U TEJIECKOIIA.

Habnionenue siBieHUss MHTEpPEpEeHLMH >3JIEKTPOMAarHUTHBIX BOJH. HaOmronenue siBieHus
Iu@pakiuy 31eKTPOMarHUTHBIX BOJIH.

HaOnronieHne siBiaeHUs MOISPU3ALMM JIEKTPOMATHUTHBIX BOJH. M3MmepeHue JIMHBI CBETOBOM
BOJIHBl [0 pe3yjibTaTaM HaOMroJeHus sBIeHUs uHTepdepeHuuu. HabOmionenue sBieHUs
nuppaxnuu ceeta. Habmogenue siBiieHUs MOJspU3aliuy U aucnepceuu ceeta. [louck paznuuuit u
CXOJACTBA MEXJy JIU(PPaKIMOHHBIM M JIHUCHEPCHOHHBIM cHekTpamu. lIpuBeneHue mnpuMepos
MOSIBJICHUSI B TIPUPOJIE€ M HCIIOJIb30BAHUS B TEXHUKE SIBICHUW HMHTepepeHIuH, Tudpaxiuu,
MOJIAPU3allMM U JUCIIepcun cBeTa. [lepeuncnenne MeTol0B MO3HAHMS, KOTOPBIE HCIIOJIb30BaHbI
IIPU U3YYECHUU YKA3aHHBIX SABJICHUU.

Paszea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanToBasi onTuka

KBantoBas rumore3a Ilnanka. @otonsl. Buemnwuii dortosnexkrpuyeckuii 3¢ PekT.
Bnytpennuii pororpdext. Tumnsl poTod351€ MEHTOB.
Tema 6.2 @u3uka aToMa M1 AaTOMHOI'0 siAPa

Pa3zBuTre B3MISII0OB HA CTPOEGHHE BELIECTBA. 3aKOHOMEPHOCTHM B AaTOMHBIX CHEKTpax
Bojopoza. SAnepnas monens aroma. OnwiTel J. Pesepdopna. Moaens atoma Bogopoaa no H. bopy.
KBaHTOBBIE TEHEPATOPHI.

EcrecTBeHHas paanoakTUBHOCTh. 3aKOH PaJHOaKTUBHOrO pacnana. CriocoObl HaOmOACHUS U
perucTpamnuu 3apspKeHHbIX dacTtuil. Dddext BaBumoBa — Yepenkoa. CTpoeHHE aTOMHOTO siapa.
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Jedexkr macchl, BSHeprusi CBA3M M YCTOMYMBOCTH AaTOMHBIX sAep. SlepHble peakiuu.
HckyccTtBeHHass paguoakTUBHOCTH. Jlenmenue Tsokenblx  saep.  LlenmHas  snepHas  peaxkuus.
Vnpasnsemas nenHas peakuus. SAnepHsiid peaktop. IlomyyeHue paguoOakTUBHBIX HW30TOINOB M HX
npuMeHeHue. buonoruueckoe nelcTBUE paJlOAKTUBHBIX M3IyUYE€HUN. DJIEMEHTApHbIE YacCTHUIIbL.

4 YCJIOBUSA PEAJIM3AIIMY YYEFHOM JUCHOUTIIMHBI

4.1 MaTepuajibHO-TEXHHYECKO€E o0ecreueHue

Jnist peanmu3anil IporpaMMbl y4eOHOH AMCHMIUIMHBI TPEAYCMOTPEHBI CIECAYIONINE CIeUalIbHbIC
MTOMEIIIEHHUS U OCHAIIICHHE:

Tun 1 HaMMeHOBaHHE

Ocnameﬂne CIICHIUAJBbHOI0 IMTOMECIICHUA
CIIeINAJBbHOT0 IMTOMCIICHUSA

KaOMHeT €CTeCTBCHHOHAYYHbIX | YueOHas  ayauTopus UL  NPOBEICHHs  Y4eOHBIX,
JUCLUIUINH NPAaKTUYECKUX M JTAOOpAaTOPHBIX 3aHATHH, UL TPYIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTALMM, AJI TEKYLIETO KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUU.

nabopaTtopust PU3nNKu VYuebHas ayIuTopus Ui IPOBeIeHUs yUeOHBbIX,
NPAaKTUYECKHUX U JTA0OPATOPHBIX 3aHITHUH, ISl TPYIIIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJIbTALUH, U TEKYLIETr0 KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUU.

Pabouee mecTo mpernoiaBaTensi: NEPCOHAIbHBIN KOMIIBIOTED,
IPOEKTOP, paboure MecTa 00yJaromuXcsl, JOCKa yaeOHasl,
yueOHasi meOerb;

KO®, npemonctpanimoHHoe  0o0OpyAOBaHHME TI0O  TEMeE
"IlepemeHHbIil TOK", JEMOHCTPALIMOHHOE OOOPYIOBAaHUE IO
TeMe "DnekTpocTaThKa", MOJIENH KPUCTAIIIMYECKON PELIEeTKH,

JI€MOHCTpallMOHHOE o0opy0oBaHue o TeMe
"OnexktpoMarHeTusm", Mozaenb "OnekTpodopHas MamuHa"
I'urpomertp [ICUXOMETPUYECKUI BUT-1,
Habopst pEe3UCTOpPOB TUISt NPAKTUKYMA;
HaGopsr nabopaTopHbIe «MexaHukay;
HaGops1 nabopaTopHbBIS o 3JIEKTPOJIN3Y;
HaGops1 nabopaTopHbIe «OnTukay;
Mopenun o busuke;
HaGop 1o NEKTPOJIU3Y (IeMOHCTpAIMOHHBIN);
[TpuGop a1 AEMOHCTpALMM 3aBHCHUMOCTH COIPOTUBIICHUS
MeTasia oT TEeMIIePaTyphl;
[Tpubop JUTS W3y4YEHUs IpaBuiIa Jlenna;

[Tpubop a1 U3MepeHus IJIMHBI CBETOBOM BOJHBI ¢ HAOOPOM
JU(PaKIMOHHBIX PEIIETOK,

[Momemenne  ans xpanHenuss  u | llkader, cremmaxum  aas  XpaHeHHs — JJaDOpaTOpHOTO
npodusakTuyeckoro  00CIyXUBaHUS | 000PYAOBAaHUS, UHCTPYMEHTOB U PACXOHBIX MATEPHAJIOB.
y4eOHOro 0060py10BaHUs

4.2 YyeOHO-MeTOAUMYECKOEe H HH(POPMALHOHHOE 00ecnieyeHHe peain3alui MPOrpaMMbl
OCHOBHbBIE HCTOYHUKH:
1. Tapacos, O. M. ®usuka : yue6Hoe ocobue / O. M. TapacoB. — Mocksa : ®OPYM : UHDOPA-
M, 2019. — 432 c¢. — (IlpodeccuonanpHoe oOpazoBanue). - ISBN 978-5-91134-777-2. - Tekcr:
anekTpoHHsbIi. - URL: https://znanium.com/catalog/product/1012153

2. Pomnonos, B. H. ®wusuka : yue6HOe mocobue i cpeaHero mpodeccrHoHaaibsHoro oopasopanus /
B. H. PoquonoB. — 2-¢ u3a., uchp. u jgon. — Mocksa : WznatensctBo FOpaiit, 2022. — 265 c¢. —
(ITpodeccronanproe obOpazoBanue). — ISBN 978-5-534-07177-1. — Tekct : 2JICKTPOHHBIH //

OopasoBarenbHas miaThopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/490599
3. [Munckuit, A. A. ®usnka : yueobnuk / A.A. TTunckwmii, [.}O. I'pakoBckwuii ; mox o6m1. pen. HO.H.
Huxa, H.C. Ilyperiuesoii. — 4-e uzn., ucnp. — Mocksa : POPYM : UHDPA-M, 2022. — 560 c. —
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https://znanium.com/catalog/product/1012153
https://urait.ru/bcode/490599

(Cpennee npodeccrnonansuoe obpazoBanue). - ISBN 978-5-00091-739-8. - Tekcr: anexkrponnsiit. - URL:
https://znanium.com/catalog/product/1712397

JlonotHUTe/IbHbIE HCTOYHUKHU:

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

2. Kyznernos, C. U. ®usuka: OCHOBBI 3JIEKTPOAMHAMUKH. DJICKTPOMArHUTHBIE KOJICOAHMS U BOJTHBI :
yue0. mocobue / C.H. Ky3nenoB. — 4-¢ uzg., ucnp. u gomn. — M. : By3osckuii yucOnuk : MTHOPA-M,
2018. — 231 c. - ISBN 978-5-9558-0332-6. - Tekct: oanektponnsii. - URL:

https://znanium.com/catalog/product/956679

Iepuoauyeckue u3aHus
1. Hayxka u xwu3nb. — ISSN 0028-1263
MeToan4yeckne yKasaHusi:

1. Kopneesa H.B. JIaGoparopubie paboTsl o pusmke: paboyast TETpaab Mo AUCHUILTHHE «DU3HKa » I
CTY/IEHTOB CIIELIUAIILHOCTEN TEXHUYECKOI'0 U €CTECTBEHHOHAy4yHOro npoduiueil. Marauroropck: 13a-
BO MarnuToropck. roc. TexH. yH-ta uM. I'.1. Hocoga, 2018.

IIporpammuoe ob0ecnieuenune nu UnrepHer-pecypceni:

MS Windows

Calculate Linux Desktop

MS Office

7 Zip

DJNEeKTPOHHBIE TUTAKATHI IO AUCUUIUMHAM: Du3nka

HNuTepHeT-pecypcesl

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

2. EpuHoe okHO JocTyma K oOpa3oBarenbHbIM —pecypcaM  Poccuiickoit  ®exnepauuu
http://window.edu.ru/

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

4. HHTyWT — HAMOHAJILHBIN OTKPBITHIN yHUBepcuTeT http://www.intuit.ru/studies/courses,

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

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

7. CIIO B poccuiickux mxkoiax: koManaa ALT Linux pacckasbpiBaeT 0 BHEIPEHHUU CBOOOJHOTO

nmporpaMMHOTO obecrieueHuss B MmKojiax Poccum [DnekTpoHHBI pecypc]. — Pexum gocryna:
http://freeschool.altlinux.ru  /, ceoboaHbIii. — 3ari. ¢ sKpaHa. 513. pyc.
8. ®denepanbHbBII o0Opa3oBaTeIbHbIN rnoprai «MH(popMallnOHHO-KOMMYHHUKAI[UOHHBIE

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

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOU JUCIATLIAHBI

KoHTposis M OlLleHKa pe3yJbTaTOB OCBOCHUS TUCLUIUIMHBI OCYIIECTBISETCS HpEroaaBaTeleM B
IpOIIECcCe TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTECTaIHH.
5.1 Texkymuii KOHTPOJIb

No KonTponupyemsbie pazaesnbl KonTponupyembie HanmenoBanue
B (Tembl) y4eOHOM TUCITUTUIMHBI PE3YNIbTATHI OILICHOYHOT'O CPEJICTBA
1 Beenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Paznen 1 Mexannka IIP1, ITP2, ITP3, ITP4, | Konmpomshas paboma
IIP9 Tecm
3 JIP4, MP4, IIP1, [IP4 | [fuxmanmoi
Tewma 1.1 Kunemaruka
Tpaxmuueckas paboma
(npaxkmuueckoe 3a0arue)
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4 Tema 1.2 3akonsl w™exanuku | JIP4,MP3,IIP2, Lpaxmuyeckas paboma
HeroroHa I1P4,ITP9 (npaxmuseckoe 3a0arue)
5 Tema 1.3 3akonsl coxpanenusi B | JIP4, MP3,MP9, IIPI- | llpaxmuueckas paboma
MeXaHHUKe 11P4 (npaxmuueckoe 3a0aue)
Jlabopamopnas paboma
6 Pasmen 2 JIP4, JIP9, MP3, MP4, | Tecm
MP?Y, ITP2, ITP3, | Konmpomnas paboma
OcHoBBI MoJIeRY.ISIpHON GU3HKH | [7P4 [IP7, [TPS, ITIPY,
U TEPMOAMHAMUKHI IIP10, ITP11
7 Tema 2.1 OcHOBBI MoJieKysipHO- | JIP9,MP3, MP4, IIP2, | llpaxmuueckas paboma
KUHETUYECKOU TEOPHUM. IIP3, IIP4, IIPS8 (npaxmureckoe 3a0aHue)
WneanpHbIIITa3 Jlabopamopras paboma
Jluxmarmoi
8 2.2 CpoiicTBa napos, xujakocteit u | JIP9, MP3, IIP3, IIP7, | JlabopamopHas paboma
TBEPJBIX TN IIPS, [1P9, IIP10
9 Tema 2.3 OcHoBsl | JIP4, MP3, MP9, IIP2, | Ilpaxmuueckas paboma
TEPMOJIMHAMUKHI IIP3, IIP4. [IP11 (npaxmuueckoe 3a0arue)
10 JIP13, MP3, MP4, Konmpomvras paboma
Pazen 3 MP5, ITP4, ITP5, | Tecm
DJIeKTPOAMHAMHUKA 11P6, ITP7, ITPS,
I1P11
11 T 315 JIP13, MP4, MPS5, Tpaxmuueckas paboma
ema 3.1 DiexTpuyueckoe mosie [1P4. [1P6, [IP7 (ipaimseckoe sadaue)
12 JIP13, MP3, MP4, Tpaxmuueckas paboma
Tema 3.2 3aKoHBI MOCTOSIHHOT'O IIP4, 1IPS, 11PS (nparmuneckoe sadarue)
TOKa Jlabopamopnas paboma
Jluxmarmoi
Tema 3.3 DneKkTpUuUeCKUN TOK B JIP13, MP3, MP4, Jlabopamopnas paboma
13 pa3JIMYHBIX cpeaax IIP4, TIPS, [IP11
14 Tema 3.4 MartiTHoe Hore JIP13, I1P4, IIP11 Lpaxmuyeckas paboma
(npaxmuveckoe 3a0arue)
15 | Tema 3.5 DaekTpoMarHuTHas JIP13, MP1, I1P4, Tpaxmuueckas paboma
WHIYKITUS IIP11, IIP6 (npaxmuueckoe 3a0amue)
16 JIP4, JIP13, MP3, Tecm
Pa3pnen 4 MP4, ITP1, ITP2, Konmponvhas paboma
Kose0anus 1 BOJIHBI I1P4, ITP10
17 Tena 41 MexAHIIECKIE JIP13, MP3, IIP1, Tpaxmuueckas paboma
IIP2, I[TP4 (npaxkmuueckoe 3a0arue)
KoJiIeOaHUS U BOTHBI Jlabopamopnasi paboma
18 | Tema 4.2 DiaeKTpOMarHUTHBIC JIP13, MP3, MP4, Tpaxmuueckas paboma
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KoJIeOaHUsT ¥ BOJIHBI 1IP1, IIP2, I1P4, I[IP10 | (npaxmuueckoe 3a0arue)
Jlabopamopnas paboma
19 Pasnen 5 JIP4, MP3, IIP1, IIP2, | Tecm
OnTuka I1P4, ITIPS Konmponvras paboma
20 JIP4, MP3, IIP1, Tpaxmuueckas paboma
Tema 5.1 Ilpupoma  cBera.
B . IIP2, I1P4, IIP8 (npaxkmuseckoe 3a0arue)
OJIHOBBIE CBOICTBA CBETA Jlabopamoprasi paboma
21 Pasnen 6 JIP4, MP9, IIP2, I1P4, 17; ecm -
JJieMeHThl KBAHTOBOM (PpU3uKH 11Pé, I1P11 OHITPOTBHAA paboma
22 JIP4, MP9, IIP2, IIP4, | Ilpakmuyeckas paboma
Tema 6.1 KBantoBas ontuka 1IP6, I1P11 (nparsmuieckoe sadarue)
23 Tema 6.2 dusuka aroma u JIP4, MP9, ITP6, Hpamnwecxaﬂp;zgoma
ATOMHOTO 1pa ITIP11 (npaxmuveckoe 3a0arue)
24 Pasnen 7 JIP4, MP9, IIP1, IIPS, | Tecm
IBojonusa Beeennoii 11P7, ITP11
25 Tema 7.1 Crpoenue u paszsutu( JIP4, MP9, [IP1, IIPS,
Bcenennoi IIP7, [IP11]

Kpurtepun ouenku tecra
3a Kaxapli TpaBUJIBLHBIN OTBET — | Oasn
3a HernpaBWIbHBIN O0TBET — 0 OaoB

[TponenT KagecTBeHHast OlleHKa MHANBUYAIbHBIX 00pa30BaTEIbHbBIX JOCTHKEHHUH
pe3yabTaTUBHOCTH
(MpaBUIIBHBIX 0a1 (oTMeTKa) BepOaIbHBINA aHAIOT
OTBETOB)
90 + 100 5 OTJINYHO
80 + 89 4 XOpOLIO
70 =79 3 YIIOBJIETBOPUTEIBHO
Mmenee 70 2 HE YJIOBJIETBOPUTEIHHO

Kputepun omieHKkH NpaKTHYECKUX U KOHTPOJILHBIX padoT

Ouenka "OTJMYHO" CTaBUTCA, €CIM pabOTa BHIMIOJIHEHA B TOJHOM OOBEME C COONIOJEHUEM
HEO0OXOIMMOM TIOCTIEAOBATEILHOCTH JCHCTBHI; B OTBETE MPABMUIBHO M AKKYpPaTHO BBIMOJIHEHBI BCE
3aMMCH ¥ BBIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCS, €CIIM BBINOJIHEHBl TPeOOBAaHUS K OLIEHKE "OTIMYHO", HO JOMYIIECHBI
2-3Henoyera.

Ounenka "ya0BJIETBOPUTEIBHO'" CTaBUTCA, eciid paboTa BBIMOJIHEHA HE MOJHOCTBHIO, HO 00BEM
BBINIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISIET IMOJIYYUTH IMpPaBWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey/10BJIe€TBOPUTENbHO'" CTABUTCS, €CJIM pab0Ta BHITIOJIHEHA HE TTOJIHOCTHIO MIIH 00BEM
BBITIOJTHEHHON 4acTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

5.2 Ilpome:kyTOYHAS aTTeCTANMS
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IIpomexxyTouHass arrecTanus OOYYarOIIMXCSl OCYIIECTBISIETCS IO 3aBEPIICHUM H3Y4EHUS
JUCLMILIMHBL U IO3BOJISIET ONPEAEIUTh KAUECTBO U YPOBEHD €€ OCBOEHHUS.
dopma NpoMexXyTOYHON aTTeCTalluu Mo ydyeOHOMYy mpeamery «Du3uKa»- 3K3aMeH BO 2 ceMecTpe.

No Konmponvnsie 6onpocwt Ixkzamena/Oudaxmuueckue eOUHUbl Tema

[TepBbIii HWCKYCCTBEHHBIH CIIyTHUK 3eMid ObUT 3amylieH B Paznen 1. Mexanuka
Coserckom Coroze 4 okts0pst 1957 r. Ilpu BeIxoze Ha opOUTY OH
uMmen ckopocth 8 kM/c. Kakoe paccrosiHue mposeTen CIIyTHHK 3a

1,5 mun?
1 OcnoBHeie mojoxkeHuss MKT, wux ombITHoe 00OCHOBaHUE. Paznen 2
Huddyszus. bpoynosckoe apmwxkenne. OcnoBHoe ypaBaenne MKT. OCHOBBI MOJIEKYJISIPHOM
(bU3UKHA U TEPMOTMHAMUKH
2 DJekTpruyeckas eMKOCTb. KoHaeHcaTOphl U UX BUBI. Pa3nen 3
DIEeKTpoAMHAMUKA
3 K ucrounuky toka c 3ac 120 B u BHyTpeHHUM cornpoTusieHuem 5,0
OM mpuCcOeIMHEHa 1LIeNb, COCTOSNIas U3 JABYX MPOBOJHHUKOB Mo 80 Pasnen 3
OM Kaxabll, COCAWHCHHBIX MEXIy COOOW TmapajuielibHO, |
DNeKTpoAHAMUKA
TPEThEro MPOBOJHHMKA COMpOTHBJIEHHWEM 15 OM, MOAKIIOYEHHOTO
MOCJIEIOBATEILHO K TEPBBIM JIBYM. UeMy paBHa cuja TOKa BO
BTOPOM NPOBOJIHHKE.
4 | DOKCHepUMEHTAIbHOE OIPENEICHUE YAEIbHOIO CONPOTUBICHUS Paznen 3
MIPOBOJIHHUKA. DIIEKTPOAMHAMHUKA

Kpurepun ounenku 3K3amena

—  «OTIM4HO» - TEOPETHYECKOE COAEp’KaHME Kypca OCBOEHO IOJHOCTHIO, 0e3 mpoOenos,
yMeHUs cPOPMUPOBAHBI, BCE MPEIYCMOTPEHHBIE MTPOTpaMMOil yueOHbIe 3aJaHusI BBHITTOJIHEHBI, KAueCTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopowmo» - TEOPETHUYECKOE COJAEpkKAHHE Kypca OCBOCHO IOJIHOCTBIO, 0€3 IpoOesoB,
HEKOTOphIE YMEHHS CPOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTrpaMMON y4ueOHBIE
3aJJaHMs BBITOJIHEHBI, HEKOTOPBIE BHJIbI 3aJJaHUI BBIITOJHEHBI C OIIMOKaMHU.

—  «YOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEPKaHHE Kypca OCBOCHO YacTUYHO, HO
poOesibl HE HOCAT CYHIECTBEHHOI'O XapakTepa, HEoOXOIuMble YMEHHUs pabOThl C OCBOEHHBIM
MaTepuajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMoil 00ydeHus
y‘-I€6HI>IX SallaHI/Iﬁ BBIITOJITHCHO, HEKOTOPLIC M3 BBIITOJHCHHBIX 3a)1aH1/1171 CoJCpKarT OIITNOKH.

—  «HeynoBneTBOpHUTENbHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHUs He c(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHBIE 3aJaHUs COJePKAT IPYyObIe OMINOKY.
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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 3aKPCIUICHUN yqe6Hor0
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, CTIEITHAITUCTHI,
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 TPHUOTIDKEHUS 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 3HAHWHA TIPH 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)

Ob6ecrnieuenue
CaHUTapHO-
TUTHEHUIECKOTO
COCTOSIHUSI y4eOHOTO
MOMEIICHUSI
(ocBemieHue,
IPOBETPHUBAHUE,
TEeMIIepaTypPHbII
PEKUM)
OMoLOHAIbHAS
paspsiika

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

KonTtpoinp ocBemieHus BO BpeMs
3aHATHS

Junamuueckas naysa
®uU3KyJIbTMUHYTKA B CEPEIUHE
3aHaTus (1-2 MuH)

CMmeHa BUJIOB A€ATENbHOCTU
00yJaronuxcs.
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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
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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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