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1 OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YUEBHOT O ITPEJIMETA

1.1 O6aacTh NpUMeHEeHHsI POrPaMMbI

Pabouas mporpamma yueOHoro mpenmera «®Pusnka» SABISETCA YacThlO 00pa30BaTENbHOU
nporpammbl CITO — mporpaMMbl MOJITOTOBKY CIEIMATUCTOB CPEIHETO 3BEHA 1Mo crienuainbHocTu 23.02.04
TexHuyeckass JKCIUTyaTallUsl TOJBEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOXKHBIX MAIIMH U
o0opynoBaHus (MO OTpaCiIsiM) CpeaHEro MpodhecCHOHATLHOTO 00pa30BaHUs TEXHOJOTUUECKOTO TIPOdHIIs
npodeccHoHaTEHOTO 00pa30BaHuUs

PaGouas mporpamma coctaBiieHa JUisi O9HOU (HOPMBI O0OyUCHHS.

1.2 MecTo npeaMeTa B CTPYKType NPOrpamMMbl MOJATOTOBKH CIIEHUAJMCTOB CPeHero 3BeHa

VYuebubiii npeamer «®Pusznka» OTHOCHUTCA K 00meo0pa3oBaTeNbHOMY I[HKIY MPOrPaMMbI
MOATOTOBKU CIIELUATKCTOB CPEIHEro 3BeHa M OTHOCUTCS K mpenmerHoil obmactu @I'OC cpeanero
obmero oopazoBanust «EcTecTBeHHBIC HAYKI.

YpoBeHb ocBocHUsI ydeOHOH mpeameTa B cooTBeTcTBUU ¢ PI'OC cpeaHero odmero oOpa3oBaHUs
yrTyONIeHHBIH (TPOMUITBHBIN).

PaGouass mporpamma yueGHoro mpeamera «Du3MKa» HWMEET MEXIPEAMETHYIO CBSI3b C
obmieoOpazoBarenpbHbIMU yueOHbIMU quctuiumHaMu OVYI1.05 Actporomus, OYIIL.08 Maremaruka.

3HaHUA U YMEHUS, MOJyYeHHbIE O0yUYaIOIIMMUCS TIPU OCBOGHUHU 00I1e00pa30BaTEIbHON y4eOHOTO
npenMera «®Dusnkay, yriyOnasioTcs M PacHIMpSAIOTCS B IPOLECCE H3YyYeHUs Y4YEOHBIX JUCUUIUIMH
MpOrpaMMbl  TOJATOTOBKM  CHEIHATUCTOB  CPEJAHEr0  3BEHA €CTEeCTBEHHOHAyYHOTO U
o0mIeTpoeCCHOHATBHOTO ITUKIIOB.

2 INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEEHOI'O ITPE/IMETA:

OcBoenue coaepxkanus yueOHoil npeamera «dusukay odecrneynBaeT TOCTHKEHUE 00YYaIOIUMUCS
CIIEYIOIIUX Pe3yabTATOB:

JIMYHOCTHBIE pPe3yJabTAThl

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu W OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHMANIOTe KYIBTYpP, & TaKKe Pa3IMuHbIX
¢opM 00IIECTBEHHOT'O CO3HAHMSI, OCO3HAHHE CBOETO MECTAa B MOJIMKYJIHTYPHOM MUDE;
TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO, B TOM UHCJIE€ CaMO00pa30BaHUIO, Ha
JIP9 | OpOTSKEHUM BCEW KU3HU; CO3HATEIIbHOE OTHOILEHUE K HEMpPEepPhIBHOMY O0Opa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(hecCHOHaIbHOM U OOIIECTBEHHOM JesITENbHOCTH;

OCO3HAHHBIN BBIOOp Oyaymiedt mpodeccud W BO3MOXKHOCTEH peanu3aluu COOCTBEHHBIX
JKU3HEHHBIX IUJIAHOB; OTHOIIEHHE K MpOo(ecCHOHATBLHON IesATeNbHOCTH KaK BO3MOXHOCTH
y4acTusi B PEUICHUW JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npobJewm;

JIP13

MeTtanpeaMeTHbIE Pe3yJabTaThl

YMEHHE CaMOCTOSITEJIBHO ONPEAEHATh UEI JEATeIbHOCTA W COCTaBIATh  IIJIAHBI
JEATEIIbHOCTH; CaMOCTOSATENBHO OCYIIECTBIATh, KOHTPOJIUMPOBATH M KOPPEKTUPOBATH
MP1 | mesaTenbHOCTh; UCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTHUKEHHS IMOCTABJICHHBIX
HeNel U peanu3aluy MIaHOB JCSTeNbHOCTH; BHIOMPATh YCICUIHBIE CTPATETHH B Pa3IUIHBIX
CUTYalHsIX;

BIIQJICHWE HAaBBIKAMH  [IO3HABATENbHOW, Y4eOHO-HCCIENIOBATENbCKOM U  MPOEKTHOM
JeATeTbHOCTH, HaBbIKAMH pa3pelieHuss MpoOJieM; CHOCOOHOCTh W TOTOBHOCTH K

MP3 CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEIICHUs IPaKTUYECKUX 3a7ad, I[PUMEHEHUIO
pa3IUYHBIX METOJIOB MO3HAHMSI,
TOTOBHOCTb M  CIIOCOOHOCTb K CaMOCTOSTENBHOW HMH(POPMALMOHHO-TI03HABATEIHHON
Mpa | ACATENBHOCTH, BANCHHE HABBIKAMH IOJTYYEHHUS HeoOxoauMoi MH(OpMalMKU U3 CIOBapei

pasHBIX THIIOB, yMEHHE OPHEHTUPOBATbCA B PA3IUYHBIX HCTOYHUKAX HWH(POpPMALUH,
KPUTHYECKH OILICHUBATh M WHTEPIPETHPOBATh MH(OPMAILMIO, TOJYyYaEMYI0 U3 PA3IUYHBIX
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HCTOYHHUKOB,

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

MP> coOuoieHeM  TpeOOBaHMH  HPrOHOMMKM,  TEXHHUKM  O€30IaCHOCTH,  T'MTHEHBI,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM MH(POPMAIIMOHHOW OE€30MIaCHOCTH;
BJIaJICHHE HAaBbIKaMM [103HABAaTEIbHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JECHCTBUN U

MP9 | MBICIUTEIBHBIX IPOLIECCOB, HMX pPE3YIbTaTOB U OCHOBAaHWM, TIPaHUIL] CBOErO 3HAHUSI U

HE3HaHW, HOBBIX ITIO3HABATCJIbHBIX 3a1a4 U CPCACTB UX JOCTHIKCHUA.

IlpenMeTHBIE Pe3yabTAThI

I1P1

c(OPMHPOBAHHOCTb MPEJACTABICHUA O POJIM U MecTe (PU3UKM B COBPEMEHHOW Hay4yHOMH
KapTHHE MHpa; MOHUMaHHe (PU3NYECKON CYIIHOCTH HaOMI0IaeMbIX BO BeeneHHOM saBneHMId;
IIOHUMaHue poiu (PU3MKU B (POPMUPOBAHMM KPYyro3opa M (yHKUHOHAIBHONH I'PaMOTHOCTH
YeJI0BEKa JUI pEUICHUS IPAKTUYECKUX 3a/1a4;

I1P2

BJIQJICHUE OCHOBOIIOJIATAIONINME (DU3HMUECKUMHU MOHSATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU
U TEOPHSIMH; YBEPEHHOE NOJIb30BaHNe GU3NYECKON TEPMUHOJIOTHEN 1 CUMBOJIMKOM;

I1P3

BJIQJICHHEC OCHOBHBIMH METOJIAMU HAYYHOTO TIO3HAHWSI, HCIOJIB3YEeMBbIMA B (U3HKE:
HaOO/IeHUE, OINMCAaHUE, H3MEPEeHHEe, HKCIEPHUMEHT; yMEeHHs o0pabaThiBaTh pe3yibTaThbl
WU3MEpEHUI, OOHApYKHUBATh 3aBUCUMOCTh MEXKIY (PH3NUCCKUMHU BEIHMYWHAMH, OOBSICHATH
IIOJIyYEHHBIE PE3YJIbTAThl U I€JIATh BHIBOJBI;

I1P4

c(OPMHPOBAHHOCTh YMEHUS peliaTh PU3NUECKUE 3a/1aUH;

I1P5

c(OPMHPOBAHHOCTh YMEHHUS IMPHUMEHATh MOJYYEHHBbIE 3HAHUSA JUI1 OOBSCHEHUS YCIOBHUH
NPOTEKaHUs (PU3UYECKUX SIBJICHUW B MPHUPOJE W JUISI MPHUHATHS MPAKTHYECKUX PEIICHUH B
IIOBCEJHEBHOM XKU3HH;

I1P6

c(OPMHPOBAHHOCTh COOCTBEHHOM MO3UIMU 1O OTHOIIEHHIO K (U3NYECKOM HHpOpmanuy,
10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB;

I1P7

c(OpPMHPOBAHHOCTb CHCTEMbl 3HAHMH 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, MPEACTABICHUNA O NeHCTBUM BO BceneHHON (DM3MYECKHX 3aKOHOB, OTKPBITHIX B
3E€MHBIX YCIIOBHSX;

I1P8

c(OpMUPOBAHHOCTh YMEHHUSI HCCIIENOBaTh M aHAJIM3UPOBATH Pa3HOOOpa3Hble (U3NYECKUE
SIBJICHUS M CBOWCTBA OOBEKTOB, OOBACHATH MPUHIMIIBI PAOOTHI U XapaKTEPUCTUKU NMPHOOPOB
U YCTPOWCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHYECKMX OOBEKTOB € Te0(U3MUECKUMHU
SBJICHUSIMU;

P9

BIIQJICHUE YMEHHSIMHU BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHHWS OCHOBOIIOJIATAOIINX
(bu3NYECKUX 3aKOHOMEPHOCTeW H 3aKOHOB, TIPOBEPITh UX JKCHEPUMEHTAIbHBIMU
cpeJcTBaMu, GOPMYIUPYS 1EJIb UCCIIEIOBaHMS;

I1P10

BJIAJICHUE METOJaMH CaMOCTOATEIBHOTO IUIAHUPOBAHUS W NPOBENEHUS (U3UUECKUX
9KCIIEPUMEHTOB, ONHMCAHUA M aHajdu3a I[IOJIyYeHHOM W3MepUTeabHOW HH(OpManuu,
OIpeIeICHUs JOCTOBEPHOCTH IOJY4EHHOIO pe3yibTaTa,;

I1P11

c(OpMUPOBAHHOCTh YMEHUI NPOTHO3UPOBATH, AHAJIM3UPOBATH U OLEHUBATh IOCIEACTBUS
OBITOBOM W TPOW3BOACTBEHHON JEATEIBLHOCTH YEJIOBEKA, CBS3aHHON C (PU3HUECKUMHU
MIPOIIECCAMH, C TTO3MIIMI SKOJIOTHUECKOM 0€301MaCHOCTH.




3 CTPYKTYPA U COAEP/) KAHUE YYEBHOTI' O ITPEAMETA

3.1 Temaruuyeckuii JIaH

Y4yeOHasi Harpy3ka 00y4ammxcs

B TOM YHCJIC

z o ° IL1anupyemsle
= 2 pe3yJbTaThbl
Pa3nes/ Tema npeamera ) 2 = =
. pei 5 & < E = E 0CBOEHHS
2 = = & =i npeaMera
= E = =% =
= 3 S 3
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= = =
JIP4, JIP13 MP3
Bsenenue 2 2 sz’ ’
JIP4, MP 3, MP4,
Paznea 1 MexaHuka 27 13 10 4 IIP1, ITIP2, IIP3,
ITP4, IIP9
‘P4, MP4, IIP]
Tema 1.1 Kunemaruka 10 4 4 2 gpj 4 ’
'P4,MP3,[IP2
Tema 1.2 3akoHbl MexaHUKU HeroToHa 6 4 2 gpj HPg’ ’
P. MP3,MP
Tema 1.3 3akoHBI COXpaHEHHUSI B MEXaHHUKE 11 5 4 2 g;](’_ 11P4 3 MPS,
JIP4, JIP9, MP3,
Paznen 2 MP4, MP9, ITP2,
OCHOBBI MOJICKYJISIPHOH (DM3HKH H 26 11 6 9 IIP3, I1P4, I1P7,
TePMOINHAMUKH Ig’l; 80’ IITIII)’ %I
JIP9,MP3, MP4,
Tema 2.1 } OcHOBBI MOJCKYIAPHO- | 44 4 4 3 TIP3, 11P3, 11P4
KHHETHYeCKOU Teopuu. MaeanpHbIiira3 17P8
< < JIP9, MP3, I[IP3
2.2 ’ ’ ’
CBolicTBa TapoB, KXUIKOCTEH W TBEPIBIX 10 4 6 1IP7 IIP8. 11P9
TNl IIP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOAMHAMUKHI ) 3 2 IIP2, IIP3, IIPA.
IIPI11
JIP13, MP3,
Pasznea 3 50 26 10 14 MP4, MP5, ITP4,
JIeKTPOANHAMHUKA IIPS, I1P6, ITP7,
1IPS, IIP11
JIP13, MP4,
Tema 3.1 DnexTpuueckoe mnose 6 4 2 MPS5, ITP4, IIP6,
I1P7
JIP13, MP3,
Tema 3.2 3aKOHBI ITOCTOSHHOT'O TOKA 22 6 6 10 MP4, ITP4, TIPS,
1IP8
N JIP13, MP3,
Tema 3.3 DIEKTpUYECKUN TOK B PA3IMYHBIX 10 6 4 MP4. [1P4. TIPS,
cpenax P11
JIP13, I1P4,
Tema 3.4 MarsutHoe none 6 6 P11
P13, MP1, IIP
Tema 3.5 DnekTpoMarauTHast UHAYKIUS 6 4 2 I 173P 11 H’P6 4
JIP4, JIP13, MP3,
Pasznen 4 20 8 8 4 MP4, IIP1, ITP2,
Kose0anus u BOJHBI 11P4. 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 Conep:xanue y4eOHOI nmpeamera
BBEJIEHUE
BxonHo#t koHTposib. MHCTpYKTUBHBIN 0030p cojepkaHus ydyeOHOW mpeaMera U 3HAKOMCTBO
00y4aroluXcsi ¢ OCHOBHBIMU YCIIOBUSMU U TpPeOOBAaHUSIMU K OCBOCHHMIO IporpamMmbl. dusmka —
(dbyHIaMeHTalbHAsl HayKa O MPUPOJIE.

EcrecTtBeHHOHay4HBI METOJ| TO3HAHUS, €ro BO3MOXXHOCTM W TPAaHUIBI NPUMEHUMOCTH.
DKCIIEpUMEHT U TEOopHusi B IIpollecce IO3HaHUs NpUpoAbl. MonenupoBaHue (HU3NYECKUX
SIBIEHUM M T1poueccoB. Ponp sKcnepuMeHTa W TEOpUM B IIpOLlecCe MO3HAHUS MPUPOIBI.
®usnueckas BenuuuHa. [lorpemHocTy u3mepeHuil Gpuznueckux BeJIUUUH. OU3HUECKHUE 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. IIpuBeeHre npuMepoB BIMSHUSA OTKPBITUN B
(¢u3rKe Ha mporpecc B TEXHUKE M TEXHOJOTMU Hpou3BojcTBa. Vcnonb3zoBanue HTEepHeTa 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. lIpeacTaBieHne MEXaHMUECKOTO JABMKEHUS Tejla TpadukamMu
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
B3aUMOJECHCTBUI T€JI TPAaBUTALIMOHHBIMU CHJIAMU U CUJIAMU YIIPYTOCTH.

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 Tela 10 M3BECTHOM JaepopManuv M KECTKOCTH Tela. YKa3zaHWe TpaHUIl
NPUMEHUMOCTH 3aKOHOB MEXAaHUKHU. YKa3aHHE Y4YeOHBIX NUCIUIUIMH, MPU HU3YyYEHUU KOTOPBIX
HCIIOJIb3YIOTCSI 3aKOHbI COXPAHEHHUS.

Paznea 2 OCHOBBI MOJIEKYJIAAPHOM ®U3UKA U TEPMOJINHAMUKNA

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KUHETHYeCKOi Teopun. UeaibHbII ra3

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. PazMmepsl n macca MOJEKYJ U
atoMoB. bpoynoBckoe nBwxkenue. Juddysus. Cuibl U SHEPruss MEXKMOJIECKYJSIPHOTO
B3anmMojielicTBus. CTpoeHne ra3oo0pa3HbIX, KUAKUX M TBEpAbIX Tesn. CKOpPOCTH JBHMXKEHUS
MOJIEKYJI U uX udMepenue. Mneansueiii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-
KHHETUYECKON Teopun ra3zoB. Temmeparypa u u3MepeHue. ['a3oBble 3aKOHBI. AOCOJIOTHBIN
HyJIb TeMmeparypbl. TepmoauHaMU4YecKas IIKajga TEMIEpaTypbl. YPaBHEHHUE COCTOSHUSA
HJIeaJbHOro raza. MosspHas ra3oBasi IIOCTOSIHHAs.

Buabl yueOHoil 1eATEIbHOCTH

BrinosHeHWe SKCIEPUMEHTOB, CIyXalluX i OOOCHOBAHUS MOJIEKYJISIPHO-KHHETHYECKON
teopun (MKT). Pemenune 3agady ¢ DPUMEHEHHMEM OCHOBHOI'O YPAaBHEHUS MOJIEKYJISPHO-
KMHETUYeCKOU Teopuu razos. OmnpenesieHre napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha



OCHOBAaHMU YpaBHEHUsI COCTOSIHMS HJealibHOro rasa. OmpeneseHue mapaMeTpoB BellecTBa B
ra3000pa3HOM COCTOSIHUU U TMIPOUCXOIAIINX TIporieccoB o rpadukam 3asucumoctu p (T), V (T), p
(V). DkcniepumenTtansHoe uccienaoanue 3apucumoctu p (T), V (T), p (V). Ilpeacrasinenue B Bue
rpauKOB U30XOPHOT0, N300aPHOTO U U30TEPMUUECKOTO IMTPOIIECCOB.

Brruncienue cpegHeil KMHETUYECKOW SHEPTHU TEIUIOBOTO JABMIKEHHUS MOJIEKYJ IO HM3BECTHOMU
TeMIlepaType BelIecTBa. BbICKa3biBaHUE THUIOTE3 sl OOBSICHCHUs HAOIIOJAaeMbIX SIBJICHHMA.
VYkazaHue rpaHuil IpUMEHUMOCTH MOJIEIIH «HJieajlbHbIN 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 TEPMOAMHAMUKH

OcCHOBHBIE MOHSTUSL U ONpeJesieHrsl. BHyTpeHHssl sHeprusi cucTeMbl. BHYTpeHHss1 sHeprus
uaeanpHoro rasza. Pabora u rtemora kak (opMbl mepeaauud sHEpruu. TeraoemMKocTb. Y AenbHas
TEIJIOEMKOCTh. YpaBHEHHE TeIioBoro OanaHca. [lepBoe Haudamo TepMOIUHAMUKH. AAuabaTHBIN
npouecc. [Ipunnmnn pedictBus tenoBord mammubl. KIIZ TermmoBoro asuraresst. Bropoe Hauamo
TepMOAUHAMUKH. TepmoanHaMHUecKasl IIKaJla TeMIeparyp. XOJOAWJIbHbIE MalIWHBL. TersoBbie
neurarenu. OxpaHa NpUpPOIbIL.

Buabl yueOHoil 1eATEIbHOCTH

N3mepenue konmyecTBa TEIUIOTHI B Ipolleccax Teruionepenaud. Pacyer xonuyecTBa TEIIOTHI,
HEO0OXO0MMOT0 JUIsl OCYIIECTBIIECHHUS 3a/IaHHOTO IMpolecca ¢ Tersonepeaadeil. Pacuer namMenenus
BHYTPEHHEW 3HEpruu Teiy, padoThl U IMEPEeAaHHOrO0 KOJHUYECTBA TEIUIOTHI C HCIIOJIb30BaHUEM
IIEPBOr0 3aKOHA TEPMOJUHAMUKH.

PacueT paboThl, COBEpIIICHHOH ra3oM, 1o rpaduky 3asucumocta p (V).

Brruncnenue paboThl ra3a, COBEPIICHHOW NMPU U3MEHEHUH COCTOSHUS IO 3aMKHYTOMY ILHKITY.
Brruucnenne KIIJ[ mpu coBepiieHnn ra3zoM pabOThl B MpoIeccax HM3MEHEHUS COCTOSHHUSA I10
3aMKHyTOMY HUKIy. OOBsSCHEHHUE TPUHIIUIIOB JSWCTBUS TEIUIOBBIX MAaIWH. JleMOHCTparus poiu
(I)I/ISI/IKI/I B CO3JaHWHU U COBEPIICHCTBOBAHUWHU TCIIJIOBBIX JIBHFaTeHefI.

Paznen 3 DJIEKTPOJAUHAMUKA
Tema 3.1 DJekTpuyeckoe moJie

DneKTpUYeCcKHUe 3apsjibl. 3aKOH coxpaHeHus 3apsaa. 3akoH Kyiona. DiexkTpudeckoe
nosne. HampsbkeHHOCTh anekTpuyeckoro mnons. [lpuHumn cynepno3uumu nojeid. PaGora cun
aJIeKTpocTaTUdeckoro mnousisi.  lloreHuman. Pa3HOCTh  MOTEHHMANOB.  DKBUIIOTEHIIMAIbHBIE
NOBEpXHOCTHU. CBSA3b MEXKIY HANPSDKEHHOCTBIO M PA3HOCTHIO MOTEHIMAIOB 3JIEKTPUYECKOIO IOJIA.
Husnexktpuku B anekTpuyeckoMm mnoje. [lomsipuzaumst  gusnekTpukoB. [IpoBonHuKH B
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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.

YcnoBusi, HEOOXOAUMBIC JIJIsI BOSHUKHOBEHHS W TIOJIJICP)KaHUS DJICKTpUYECKOro Toka. Cuia
TOKa Y IJIOTHOCTH TOKa. 3akoH OMa mis ywactka nenu 0e3 DJ[C. 3aBUCUMOCTD 3JIEKTPUUYECKOTO
CONPOTHBIICHUS OT MaTepHaia, JJIMHBI W IUIOMIAJAX IIOTNIEPEYHOTrO CEYSHHS IPOBOIHHKA.
3aBHUCHUMOCTH BJIEKTPUYECKOTO COTIPOTHUBIICHUS MIPOBOJTHUKOB oT TEMIIEPATYPHI.
DNEKTPOABMKYIIAsi CUjla HCTOYHHMKA Toka. 3akoH Owma misg moinHo 1enu. CoenuHeHHe
npoBoHUKOB. CoeMHEHHE MCTOYHUKOB S3JIEKTPUYECKO sHepruu B Oarapero. 3akoH Jxoyns—
Jlenna. PaGoTra ¥ MOIIHOCTH DJICKTPUYECKOTO TOKa. TemiaoBoe JeHCcTBUE ToKa. Onpeaenexve
NapameTPoB 3/EKTPUYECKUX LENer 3/1eKTPUYECKMX MalUMH MOCTOSAHHOIO M MEePeMEHHOro Toka. [MpuHuumn
[EeNCTBUA KOHTPO/IbHO-U3MEPMUTENILHOrO MHCTPYMEHTa M NpuBopoB; NpaBuia TeXHNKN 6e30nacHOCTy.

Buab1 yueOHoii 1eATEIbHOCTH

M3MepeHne MOITHOCTH IEKTpUIECKOro Toka. Msmepenne 3/1C 1 BHyTpPEHHETO COITPOTUBIICHUSA
HMCTOYHHUKA TOKA.
Brmonaenue pPacyc€ToB CHJIBI TOKa H HaprDKeHI/Iﬁ Ha Y4daCTKax OSJCKTPHYCCKUX HGHCﬁ.
OOBsicHEeHHE Ha MpUMepe dJIEeKTpUUecKoil 1enu ¢ AByMs uctouHukamu Toka (DZ1C), B Kakom
clly4ae MCTOYHHUK DJIEKTPUUYECKON ZHEprum paboTaeT B peKMME T'eHepaTropa, a B KakOM — B
pexume norpeoutens. OmnpeneneHue TEMIepaTypbl HUTH HakaiauBaHusg. M3mepenue
AIEKTPUYECKOr0 3apsiia AIEKTPOHa.

Tema 3.3 DrekTpH4ecKnii TOK B pa3JIM4YHbIX cpeaax

[IpoBOAMMOCTH METAJIIOB, SIBJICHUE TEPMOIIIEKTPOHHOW SMUCCHUH, CBEPXITPOBOAUMOCTb.

CoOcTBeHHas MPOBOAMMOCTD MOJIYIIPOBOAHUKOB. [losryripoBogHUKOBBIE TPUOOPHI.

Buab1 yueOHoii 1eATEIbHOCTH
CHsTHE BOJIbTAMIIEPHON XapaKTepUCTUKU auojna. [IpoBeneHne CpaBHUTEIBHOTO aHaIM3a
MOJIyITPOBOJHUKOBBIX THOAOB U TPHUOJOB.
UcnonszoBanue WHTepHeTa miisi Toucka MWHQOpMAMM O TEPCHEKTUBaX PpPa3BUTHUSA
MOJIyITPOBOJHUKOBOM T€XHUKH.

Tema 3.4 MaruuTHoe noJie

Bekrop MHAyKIMM MarHUTHOrO Ioss. JleMCTBHE MAarHUTHOIO IOJISI HAa MNPSIMOJIUHEWHBIN
MPOBOJHUK C TOKOM. 3akoH Amrepa. B3zaummonericTtBue TOkoB. MarHuTHBIM moTOK. PabGora 1o
MEPEMEIIICHNUIO TMPOBOJHUKA C TOKOM B MArHMTHOM Tiojie. JleficTBMe MAarHUTHOIrO IOJIsi Ha
nBkymuiicst  3apsaa. Cuna  Jlopenma. OmpeaeneHue  yA€IbHOrO  3apsia. Y CKOPUTEIH
3apsDKEHHBIX YacTHII.

Buabl yueOHoI qesTeIbHOCTH

I/IBMepCHI/IC UHAYKIIMKU MArovuTHOI'O IIOJIA. Brrunciaenue CHII, HeﬁCTBYIOIHHX Ha MPOBOJHHUK C
TOKOM B MarHuTHOM IIO0JIC.
Brruuciaenue CHUII, ,HCIZCTByTOH.[HX Ha BJICKTpI/ILICCKI/Iﬁ 3apsina, HBHX(YMHﬁCH B MarouTHOM IIO0JIC.

Tema 3.5 DjieKTpOMArHUTHAs HHAYKIUS
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DneKTpoMarHuTHasi UHAYKUua. BuxpeBoe anekrtpudeckoe nosie. CaMOMHAYKIUS. DHEPrus
MarHuTHOTO TOJs. [Ipunyunsi, aexcawue 68 ochoge DYHKYUOHUPOBAHUS INEKMPUUECKUX MAUUH U
91EeKMPOHHOU MEXHUKU.

Buabl yueOHoii 1eATEIbHOCTH
UccnegoBanue SIBICHUN SIEKTPOMArHUTHOM MWHIAYKIUMU, caMOMHIAYKIuU. OObsicCHEHUE
MPUHIUIIA JeWCcTBUsT diekTpoaBurarens. OObsACHEHHWE TMPHUHIUMIIA JICUCTBHS TEeHEpaTopa
AJIEKTPUYECKOTO TOKA U JIEKTPOU3MEPHUTENbHBIX NMPUOOpoB. O0bICHEHHE NMPUHIUIIA JESHCTBUS
Macc-CreKkTporpada, yCKopuTenel 3apsokeHHBIX dacTull. OOBICHEHUE PO MAarHUTHOTO TOJIS
3eMiI B )KU3HU PAaCTEHUM, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHne NpuUMEpPOB MPAKTUYECKOTO MPUMEHECHUS U3YUECHHBIX SIBJICHUH, 3aKOHOB, TPHOOPOB,
YCTPOMCTB.
[IpoBenenre CpaBHUTEIILHOTO aHAIM3a CBOMCTB 3JIEKTPOCTATUUECKOTO, MarHUTHOT'O U BUXPEBOTO
AJIEKTPUYECKUX TOJIEH.

Pa3nesn 4 KOJIEBAHUSA 1 BOJIHBI

Tema 4.1 Mexannueckne KoJIe0AHUA U BOJHBI

KonebarenpHoe aBmkenue. [apmonudeckue kosiebanusi. CBOOOAHBIE MEXaHUYECKHUE
kosieOaHus. JIuHelHble MexaHMuecKue KosebarelbHble cucTtemsbl. [IpeBpaleHue sHepruu npu
KoJiebaTeapHOM BMKeHUU. CBOOOAHBIE 3aTyXaloIINe MEXaHUUeCKe KojeOaHus. BoIHyXaeHHbIE
MEXaHUYECKHE KOoJIeOaHUs.

Bupabl yueOHoil 1eATEIbHOCTH

HccnenoBanue 3aBUCUMOCTH NEpUOJa KoJieOaHWM MaTeMaTHUYECKOro MasiTHUKAa OT €ro JJINHBI,
Macchl U aMIUTATYbl KOJIeOaHMil.

HccenenoBanne 3aBUCUMOCTH NIEPHOIA KOJIEOAHUM Ipy3a HAa IPYKUHE OT €ro Macchl U )KECTKOCTU
NpYy>XKUHBL. Bpruncienne nepuona koyieOaHMI MaTEMaTHMUYECKOTO MAasTHUKA I0 H3BECTHOMY
3HAYEHUIO €ro JJIMHbL. BpruucieHue mnepuoja kosiebaHUN rpy3a Ha MPY)KUHE IO W3BECTHBIM
3HAYEHMSIM €TI0 MAacCChl U JKECTKOCTH NPYKUHBI.

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

Tema 4.2 DjieKTPOMATrHUTHBIE KOJIeOAHUS Y BOJIHBI

CBoOonHbBIE BJIEKTpOMarHuTHbele KojieOanus. I[IpeBpamieHue sHeprum B KojJeOaTEIbHOM
KOHType. 3aTyxarolue  3JIeKTpOMarHuTHbIe  KosebaHus. ['eHepaTop  He3aTyxarollMX
3JIEKTPOMAarHUTHBIX KoJjieOaHuM. BbIHyX/eHHbIe 3JeKTpuyeckue kosnebanus. [lepemMeHHbIN TOK.
I'enepatop nepemeHHOro Toka. EMKOCTHOE M HHIAYKTUBHOE COIIPOTHBIIEHMS IIE€PEMEHHOIO
Toka. 3akoH Owma [1Jd DdJIEKTPUUYECKOM Ilenmu IepeMeHHOro Toka. PaboTra M MOIIHOCTH
nepemMeHHoro Toka. [‘enepatopsl Toka. Tpancpopmatopbl. TOKH BBICOKOW YacCTOTHI.
ITonyuenune, nepenada U pacnpeneseHUE DIEKTPOIHEPTIUN.

DJIEKTPOMAarHUTHOE TI0J€ KakK OCOOBIH BHUJ MaTepuu. ODJIEKTPOMATHUTHBIE BOJIHBIL.
Bubpatop I'epria. OTKpbITBIN KosieOaTenbHbIM KOHTYp. M300perenue pamgmo A. C. IlomoBeiM.
[Monsitue o paguocssizu. [IpumMeHeHNEe IEKTPOMAarHUTHBIX BOJIH.

Buabl yueOHO# 1eATeJIbHOCTH

Habmtonenne ocuuiuiorpaMM TapMOHMYECKHUX KoyieOaHMil cuiibl TOKa B 1ienu. M3mepenue
JJIEKTPOEMKOCTH KOHJIeHcaropa. lM3mepeHue HMHAYKTUBHOCTL KaTymku. lccnenoBanue
SBJICHHSI JJIEKTPHUYECKOTO PE30HAHCAa B IociienoBaTelbHOM nenu. IIpoBeneHue ananoruu
MEXKIY ¢du3nIeCKUMU BEJIMYUHAMHU, XapaKTEePU3YOILUMU MEXaHUYECKYIO 151
AIIEKTPOMArHUTHYIO KOJIe0aTeIbHbIE CUCTEMBI.

Pacuer 3HaueHMM CHIJIBI TOKa W HAIpsDKEHUS Ha DJIEMEHTax LENM IIEPEMEHHOIO TOKa.
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HccnenoBanne mpuHOMIIA ASHCTBHS TpaHchopmartopa. MccienoBanue TpUHIANA JICHCTBUS
reHepaTopa NEPEMEHHOI0 TOKA.

Ocy1ecTBiieHHE paguonepenadu u paguonpuema. MceinenoBanue CBOMCTB JIEKTPOMArHUTHBIX
BOJIH C IIOMOIIbIO MOOMIIBHOTO TesedoHa. Pa3BuTHE IEHHOCTHOT'O OTHOIICHUS K U3y4aeMbIM Ha
ypokax (Qu3MKH O00BEKTaM M OCBauMBaeMbIM BHIAM JesATelabHOCTH. OOBsicCHEHHE
NPUHUMIIHAIBHOIO Pa3IddMs IIPUPOABI YIIPYTUX U 3JIEKTPOMArHUTHBIX BOJIH. M3i10keHne cyTu
SKOJIOTMYECKUX MPOOJIEM, CBSI3aHHBIX C 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMU U BOJTHAMH.
OOBsICHEHHE POJIH PJIEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX HUCCIIEA0BaHUAX BceneHHON.

Pa3zgen 5 OIITUKA

Tema 5.1 Ilpupona cBera. BosiHOBbBIe cBOliCTBA cBeTa

CKOpOCTh pacHpOCTpaHEHUsl CBETA. 3aKOHbl OTPaXEHHUs U mpesiomyieHus cBera. IlosHoe
oTpaxkeHue. JIunu3pl. I'a3 kak ontuueckas cucrema. OnNTUYECKUE TPUOOPHI.

HNntepdepennust cera. KorepeHTHOCTh cBeTOBBIX Jydyed. HMHTepdepeHIus B TOHKHX
mwieHkax. [lonocsl paBHoi TonmmuHbl. Konbna HerloTona. Mcnonp3oBanue uHTEpPEpeHIMU B
Hayke © TexHuke. Judpakums cpera. [udpakuus Ha 1ETd B HapaUIeNbHBIX JTydax.
Hudpakumonnass pemerka. Ilonsatue o rosorpadpuu. Ilonspuszauuss DONEPEYHBIX BOJIH.
[Honapuszauusa csera. JlBoitHoe usydenpenomieHue. llomsspounsl. Jlucnepcuss cBera. Buubl
criekTpoB. Crnektpbl ucnyckanus. CHEKTphl MOTJIONIeHUs. YIbTpaduoiaeTtoBoe U HHOpaKpacHOE
n3nyuyeHus. PenrrenoBckue nyun. Mx mpupona u cBoMCTBA.

Buab1 yueOHoii 1eATEIbHOCTH

IIpumeHeHne Ha TPaKTUKE 3aKOHOB OTPAXXEHHUSI U NIPEJIOMJICHUS CBETA IIPU PELICHUH 3a1a4.
Omnpenenenre CHEKTPaIbHbIX TI'PAHUI] YYBCTBUTEJIBHOCTH YEJIOBEUECKOIO rIja3a. YMEHHUe
CTPOUTH H300pa)keHUs NPEIMETOB, JaBaeMble JIMH3aMU. PacyeT paccTOsiHHUS OT JIMH3BI J0
n300pakeHus nmpeaMmera. Pacuer ontuueckoi cuiibl JIMH3BL. 3mepeHne (OKyCcHOTro paccTOsHUS
nuH3bl. McnblTaHne Moaeieil MUKPOCKOIIA U TEJIECKOIIA.

Habnionenue siBieHUss MHTEpPEpeHLMH >3JIEKTPOMAarHUTHBIX BOJH. HaOmronenue siBieHus
Iu@pakiuy 3IEeKTPOMarHUTHBIX BOJIH.

HaOnronieHne siBiaeHUs MOISPU3ALMM DJIEKTPOMATHUTHBIX BOJH. M3MmepeHue JIMHBI CBETOBOM
BOJIHBI [0 pe3yjibTaTaM HaOmoJeHus sBiIeHus uHTepdepeHuuu. Habmronenue sBieHUs
nudpaknun ceeta. Habmogenue siBiieHMs MOJspU3aliuy U aucnepceuu ceeta. [louck paznuuuit u
CXOJACTBA MEXJy JIU(PPaKIMOHHBIM M JIHUCHEPCHOHHBIM cHekTpamu. lIpuBeneHue npuMepoB
MOSIBJICHUSI B TIPUPOJIE M HCIIOJIB30BAHUS B TEXHUKE SIBIEHUW HMHTepepeHLnH, Tudpaxiuu,
MOJIAPU3allMM U JUCIIepcun cBera. [lepeuncnenne MeTol0oB MO3HAHMS, KOTOPBIE HCIIOJIb30BaHbI
IIPU U3YYECHUU YKA3aHHBIX SABJICHUU.

Paszea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBauroBas ontTuka

KBantoBas rumore3a Ilnanmka. @otonsl. Buemnuii dortosnexkrpuyeckuii 3G Pekr.
Bnytpennnii pororpdexr. Tumnsl poTos311€ MEHTOB.
Tema 6.2 @u3ukKa aToMa M1 AaTOMHOI'0 siAPa

Pa3zBuTre B3MISII0OB HAa CTPOEHHE BEUIECTBA. 3aKOHOMEPHOCTHM B AaTOMHBIX CHEKTpax
Bojlopoza. SAnepHas monens aroma. OnbITel J. Pesepdopna. Moaens atoma Bogopoaa no H. bopy.
KBaHTOBBIE T€HEPATOPHI.

EcrecTBeHHas paauoaKkTUBHOCTh. 3aKOH PaJHOaKTUBHOroO pacnana. CriocoObl HaOMOACHUS U
perucTpamnuu 3apspKeHHbIX dacTtuil. Dddext BaBumoBa — Yepenkoa. CTpoeHHE aTOMHOTO siapa.
JlebekT Maccel, DSHEprus CBA3M U YCTOMUYMBOCTH AaTOMHBIX siiep. SIepHbIE  peakIMH.
HckyccTBeHHass paaumoakTUBHOCTH. Jlenenme Tspkenblx suep. lLlenmHas sjnepHas  peakuws.
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Vnpasnsemas nenHas peakuus. SAnepHsiid peaktop. IlomyyeHue paayroOakTUBHBIX H30TONOB U MX
npruMeHeHue. buonornueckoe nelcTBUE paJlOAaKTUBHBIX M3JIy4Y€HUH. DJIEMEHTAapHbIE YacCTHUIIbL.

4 YCJIIOBUS PEAJVIM3AIIMU YYEBHOI'O TIPEJIMETA

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne
Jlis peanu3anuu nporpamMmbl y4eOHON IpeaMeTra MpelyCMOTPEHbl CIEAYIOIIHE ClelUalbHbIe
MIOMCILICHUS U OCHAILICHUC:

Tun 1 HaMMeHOBaHHE

OcHalleHue cnenuaJbLHOro MmoMeIeHus
CHenuaJLHOr0 MoMeIeHUus

KaOMHEeT €CTeCTBCHHOHAYYHBIX | YueOHass  aymuTopus  JUIsl  TPOBEACHHS  Y4EOHBIX,
THCIUTIITHH NPAaKTHYECKUX W JTa0OPATOPHBIX 3aHATHH, JUIS TPYNIOBBIX U
VH/IMBUYAJIHBIX KOHCYJIbTALUH, IS TEKYIIErO KOHTPOIS U
IPOMEXKYTOYHOH aTTeCTalllu.

nabopatopust PU3UKu YyeOHast ayTUTOpHS VISl IPOBEICHUS YIeOHBIX,
MPAKTUYECKHUX U TAOOPATOPHBIX 3aHATHMA, U TPYIIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIUH, JUIsl TEKYIIETO0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTaIiu.

Pabouee mecTo npenoiaBaresi: IEPCOHAIbHBIA KOMIIBIOTED,
MIPOEKTOp, paboure MecTa 00yJaromuXcs, Tocka yueOHas,
yaeOHasi MeOeIb;

KO®, gemoncTpannoHHOe  OOOpyIOBaHHE IO  TeMe
"TlepemenHbIil TOK", NEMOHCTpPAIIMOHHOE OOOpYIOBaHHE II0
TeMe "DieKTpocTaTuka”, MOAENIN KPUCTAJUIMYECKON PEIIEeTKH,

JIEMOHCTPALIMOHHOE o0opynoBaHue 1o TeMe
"OnexktpoMarHeTusm", Mozaens "OnekTpodopHas MammHa"
I'urpomertp IICUXOMETPHYECKUI BUT-1;
HaGops1 pE3UCTOPOB TUIS MPAKTUKYMa;
HaGops1 nabopaTopHbIC «MexaHuKa;
HaGops1 n1abopaTopHbIe 1o JNEKTPOIIN3Y;
Habopst nabopaTtopHbie «OnTukay;
Monenu 1o busuke;
Habop o BIIEKTPOIU3Y (IeMOHCTpaIMOHHBIN ),
[Tpubop uIs AEMOHCTpALUMK 3aBUCUMOCTH CONPOTHBIICHHS
MeTaia oT TEMIIEPaTypPHI;
[Tpubop Uit W3YYCHUS npaBuIIa Jlena;

[Tpubop ans U3MEpeHus AJIUHBI CBETOBOM BOJHBI C HAOOpOM
JU(PPAKIMOHHBIX PEIIETOK;

[Tomemenune  gns xpanenuss  u | lkadwl, cremmaxu  aias  XpaHeHUs  JIabOpaTOPHOTO
npodunakTudeckoro  00CITYKUBaHUS | 000PYAOBaHUS, UHCTPYMEHTOB U PACXOTHBIX MATEPHAIIOB.
y4ueOHOro 060pyJOBaHMs

4.2 YueOHo-MeTOoAHYeCcKOe U HMH(OPMAIIMOHHOE o0ecriedeHe pean3aluu NporpaMmmel
OcCHOBHbBIE HCTOYHHUKH:
1. Tapacos, O. M. ®usuka : yuebnoe nocodue / O. M. TapacoB. — Mocksa : POPYM : UHOPA-
M, 2019. — 432 c. — (IIpodeccuonanbuoe obpazoBanue). - ISBN 978-5-91134-777-2. - Tekcrt:
anexktpounsiid. - URL: https://znanium.com/catalog/product/1012153

2. Poauonos, B. H. ®usuka : yuebHOe mocodue s CpeaHEero mpodecCHoHaIbHOro odopazoBanus /
B. H. PognonoB. — 2-¢ w3a., mcnp. u jgon. — Mocksa : M3matensctBo FOpaiit, 2022. — 265 c¢. —
(ITpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-07177-1. — Tekct : dIEKTpOHHBIN //

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

3. [Muuckuii, A. A. ®usmka : yueOonuk / A.A. ITunckwmii, I".}O. I'pakoBckuii ; mox obm. pea. FO.N.
Huka, H.C. [lypsimeBoii. — 4-e¢ uzn., ucnp. — Mocka : ®OPYM : UHOPA-M, 2022. — 560 ¢. —
(Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-00091-739-8. - Tekct: anekrponnsrit. - URL:

13



https://znanium.com/catalog/product/1012153
https://urait.ru/bcode/490599

https://znanium.com/catalog/product/1712397

JlonoTHUTe/IbHbIE HCTOYHUKU:

1. Hemumuenko, B. WM. ®dusmka [DnektpoHHBIM pecypc|: yueOnuk / B. W. [demumyenko,
. B. Jlemuguenko. — 6-e¢ wu3z., mepepad. u mom. — MockBa: UHOPA-M, 2018. — 581 c¢. — Pexum
noctyna: https://new.znanium.com/read?id=300518 - 3ari. ¢ skpaHa.

2. Kyzuenos, C. . ®usuka: OCHOBBI 3J€KTPOAMHAMUKH. DJIEKTPOMATHUTHBIE KOJI€OAHUs U BOJIHBI :
yue6. mocobue / C.H1. Ky3nenoB. — 4-e¢ usg., ucnp. u gomn. — M. : By3osckuii yueonuk : UHOPA-M,
2018. — 231 c¢. - ISBN 978-5-9558-0332-6. - Tekct: osnekrponnsid. - URL:

https://znanium.com/catalog/product/956679
MeTOL[I/I'{eCKI/Ie yKa3aHl/Iﬂ:

1. Kopueesa H.B. JlabopaTtopHsie paboTsl o ¢usuke: padoyas TeTpaib no AucuuIuinie «Pusnka » s
CTYJCHTOB CICIHAILHOCTEH TEXHUYECKOTO U €CTECTBEHHOHAYYHOTO mpoduieit. Marautoropck: 13a-
BOo MarnuToropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2018.

Ilepuoanueckue U3TaHUA

1. Hayka u xwu3sb. — ISSN 0028-1263

IIporpammuoe obecnieuenne u UnrepHer-pecypceni:

MS Windows

Calculate Linux Desktop

MS Office

7 Zip

3J'I€KTpOHHI:I€ TIJIaKaThl 110 AUCHUIIIIMHAM duznka

HNuTepHeT-pecypcsl

1. Enunas xosekius udpoBeix 00pa3oBaTenbHbIX pecypcoB Www.school-collection.edu.ru

2. EnmunHoe oOKHO JocTyma K oOpa3oBarenbHBIM —pecypcam  Poccuiickoii  Deneparuu
http://window.edu.ru/

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

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

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

6. Poccuiickas rocyaapcTBeHHas oubnuoreka http://www.rsl.ru

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

nmporpaMMHOTO oOecrieueHuss B Mmkojiax Poccum [DnekTpoHHBI pecypc]. — Pexum gocryna:
http://freeschool.altlinux.ru  /, ceoboaHsIiA. — 3ari. ¢ skpaHa. 513. pyc.
8. ®denepanbHbBII o0pa3oBaTeIbHbIN nopTai «MH(popMallnOHHO-KOMMYHHUKAI[UOHHBIE

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

5 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUS YYEBHOTI O ITIPEJIMETA

KoHTpons M olileHKa pe3yabTaToB OCBOEHHUS IpeAMEeTa OCYIIECTBISIETCS IpernojaBaTeieM B
IpoIecce TEKYIIEero KOHTPOJIS U IPOMEKYTOUHOM aTTECTalUH.

5.1 Texkymmii KOHTPOJIb

No KonTponupyemsie pasiess KonTponupyembie HanmenoBanue
- TEeMbI) YICOHOM IIpeameTa €3yJIbTaThI OIICHOYHOTO CPEACTBA
(TembI) yd p pesy. p
1 Beenenne JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pa3znen 1 Mexanuka I1P1, ITP2, ITP3, ITP4, | Konmporshas paboma
I1P9 Tecm
3 JIP4, MP4, IIP1, IIP4 | [uxmanmoi
Tema 1.1 KunemaTtuka
Tpaxmuyeckas paboma
(npaxmuveckoe 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, | llpaxmuueckas 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 Hofe 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 sadanue)
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]

Kpurepun ouenku recra
3a KaXkJplii MpaBUIIbHBIN OTBET — 1 Oast
3a HenpaBWIbHBIN 0TBET — 0 GayIoB

[TponeHT KadecTBeHHast OIIeHKAa WHAWBHIYAIBHBIX 00pa30BaTEIbHBIX JOCTHKEHHHA
pe3yIbTaTUBHOCTH
(MpaBUIBHBIX Oamn (oTMeTKa) BepOaJIbHBIN aHAJIOT
OTBETOB)
90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 +79 3 yIIOBJICTBOPUTEIHHO
Mmenee 70 2 HE Y/I0BJIETBOPUTEIHHO

Kpurepun oueHKH NPaAKTHYECKUX M KOHTPOJIBLHBIX padoT

Ounenka "OTJMYHO" CTaBUTCS, €Cid pa0OTa BBHIMOJIHEHA B IMOJHOM 00BEME C COOMIOaECHHEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'xopomuio' CTaBUTCS, €CIIU BBIMOJHEHBI TPEOOBAHUS K OLICHKE "OTIWYHO", HO JAOIYIICHBI
2-3nemouera.

Ouenka "ya0B1eTBOPUTEIbHO' CTaBUTCS, €CIM paboTa BBIMOJHEHA HE MOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISAET MOJYYUTh NpPaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MpOBeACHUS PAOOTHI OBUTH JOTYIIEHBI OIITHOKHY.

Ouenka '""Hey/10BJIETBOPUTEIBHO'" CTaBUTCS, €CliU paboTa BBIMOTHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

5.2 IIpomMe:kyToUuHAas aTTeCTAIMS
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[IpomexyTouHas arTecTalusi 00yJarouXcsl OCYIIECTBISETCS MO 3aBEPIICHUN U3yYeHHs MpeAMeTa
1 TIO3BOJIIET OINIPEAEIUTH KaUeCTBO U YPOBEHD €€ OCBOEHHUSI.
dopma NpoMexXyTOYHON aTTeCTalluu Mo ydyeOHOMYy mpeamery «Du3uKa»- 3K3aMeH BO 2 ceMecTpe.

No Konmponsnsie gonpocwt Ixkzamena/Ooudaxmuueckue 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 OcnoBHele mojoxkeHuss MKT, ux ombITHoe 000CHOBaHUE. 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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IIpuaoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOI'MU, BKJIIOYASA AKTUBHBIE I UTHTEPAKTUBHBIE

METOAbI OBYYEHUA
Ne Haszpanue Ilenb ucnonb3oBaHUsS [Inanupyemslit OrncaHne TopsIKa
n/m | oOpa3oBaTelIbHOM Tex 00pa3oBaTenbHOI pe3ynbTaT WCTIOJIb30BaHMs (aJIrOPUTM
HOJIOTHH (C YKa3aHHEeM TEXHOJIOTHH HCTIONTE30BAHU MIPUMEHEHHS) TEXHOJIOTHH B
aBTOpa) / aKTHBHBIC U 00pazoBaTeILHOM MIPaKTHIECKOH
WHTEPaKTHBHBIC TEXHOJIOTHH npogeccuoHaNbHON
METO/bI 00yUYeHHUs JeSITeIbHOCTH
1 TexHonorus Pa3Burne mpicautens | Bo3MOXHOCTB IIpuém «Mucepm»
KPUTHYECKOTO HBIX HaBBIKOB Y4alll¥l | jpypoctHoro pocta | [IpueM  ocymiecteiusiercss B
MBILICHHS XCs, HEOOXOAUMBIX H obyuaromerocs, HECKOJIBKO 3TaroB.
€ TOJIbKO B yile6e, HO pasBHTHA ero I sran: Ilpennaraercs cucrema
U B OOBIYHOH KU3HU MapKHpOBKH  TEKCTa, YTOOBI
(ymenne mpunamuMars | MHAMBHAYANBHOCTH, | 16 hassienuTs  sakmioueHHyl0 B
B3BCILICHHBIC HOBBITICHIE HeM HMH(POPMAIMIO CIICAYIOIIIM
pewenusi, pabotaTs ¢ | 2PPeKTUBHOCTH obOpaszom:
nHpopMaIueH, BOCTIPUSITUS V  «ranoykoi» moMeyaeTcs
aHATM3UPOBATH MHOPMALINK; TO,  YTO  yXE  H3BECTHO
PA3IUYHBIC CTOPOHBI | oo oo yYaImMcs;
SBIIEHUH [p.), T. €. - 3HaKOM «MHHYC»
pasBuTue HHTepeea, KAk K o Mewaeres 1O, 4TO
CHOCOGHOCTH K | M3yHacMOMy IPOTHBOPEYUT X
caM000pa30BaHHUIO. MaTepuaiy, Tak W K | ppencTaBieHHIO;
caMOMy  IIPOLECCY + 3HAKOM «TLTIOC)
00yuenus;  ymeHue | IOMEYAETCS TO, YTO SBISETCA
KPUTHYECKH U  HAX  WHTEPECHBIM U
MBICITHTE. HEOXKUIaHHBIM;

?  «BOTPOCUTEIBHBIN 3HAK
CTaBHUTCS, €CJIM YTO-TO HESICHO,

BO3HMKJIO  JK€JIaHUE  y3HaTh
OOJIBIIIE.

IT »ram: yuTas TEKCT, ydaluecs
MIOMEYAIOT  COOTBETCTBYIOLIUM

3HaYKOM Ha TONISAX OT/AEIbHbIC
a03aIlbl ¥ MPEITI0KCHUSL.

11 JTAaIl: Yyammmcs
mpeiaracTes
CHUCTEMAaTHU3UPOBATh
nHGOPMAITUIO, PACIIONIOKHB €€ B
COOTBETCTBUH co CBOUMH
MOMETKAMH B CJICAYIOIIYIO
TaOIHITY:

4 sram:
o0cyxeHne
TaOJIUIIEI.
[Ipuem crocoOCTBYeT pa3BUTHIO
AHAIMTUYECKOTO MBIIUICHUS TIPU
WM3y4eHWH HOBOTO MaTepuana,

[TocnenoBatensHOE
Kaxaoi rpadsl

SIBIISIETCS CpeICTBOM
OTCIICKUBAHUS MOHUMAaHHUS
Marepuaa)

IIpuém «Knacrtep»
Oro  cmocod  rpaduueckoi
OpraHu3zaryu Marepuara,
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TTO3BOJISTFOIIIHI clienaTh
HATJISIAHBIME T€ MbICIIMTCIbLHBIC
MIPOIIECCHI, KOTOPBIE TIPOUCXOISIT
IIpYA OTPYKEHUU B Ty MU HHYIO

TeMy. Kunacrtep SIBJISICTCSI
OTpakeHUEM HEJIMHEUHOU
(hopMBI MBIILICHUSL.

[TocnenoBaTenbHOCTh ACHCTBUIA:

1. IlocepenuHe YUCTOTrO JHCTa

JIOCKH)
CIIOBO

(xnaccHoit Hamucartb

KITFOUEBOE WIH
HpEUIOKEeHHUE, KOTOpOE

SBISICTCSL  «CepATeM»  HICH,
TEMBI.

2. Bokpyr «HakumaTe» CJOBa

WIN MIPEII0KECHHS,
BRIpaKalomuye ujaed, (hakTel,
o0pa3el,  MOAXONAIINE IS
MaHHOU TEMBI. (Monenn

YCTpOMCTB U MPUOOPOB)

[Ipobnemuoe o0yuenue | [IpuBieusr crynentos | CaMOCTOSTENbHBIN YacTUYHO-TIOMCKOBBIN MeTO/
(T.A.MnpuHa) K AKTHBHOM | (WM €  ITOMOIIBIO oGyueHns:
1. npoOJIeMHOe | MBICITUTEILHON YUUTEIS) AHAM3 | o osnapye NpoGIeMHOi
HU3JI0KECHHUE; JCATCIIbHOCTH, K HpO6J’ICMfH)IX CHTYallu Tpu 06 BACHEHHUH
2. YACTHYHO _ | pemieHuto  pasHoro | cutyaumid, W = HX
HOHCKOBAS poza 3anau, KOTOphIE | perienus HOBOTO Matcpuala
HETOCPECTBEHHO MOCPEACTBOM BBIJIBU (BOIIPOCHI, 3aJla4a,
ACATCILHOCTE, CBSI3aHBI C | >KeHHs 9KCIIEPUMEHTAIIbHOE 3aJaHne
3. caMOCTOATENbHAA | coneprcanmem TIPEIoKEHHH, TIpY 3aKpeIIeHHH y4eGHOTO
HACCIICNOBATCIIBCKAA y4eOHOro MaTepuaia. | TUIoTe3, ux MaTepHaa)
JESATETLHOCTD. obocHoBaHUS "1 o KkomtexTnBHOoe 06CYKIEHHE
JOKa3aTenbcTBa,  a
TAKOKE MpOBepKa BO3MOXHBIX TIOAXOJOB K
IPaBUJIBHOCTH PELICHUIO po0aeMHON
peLieHusl. CUTYyaLIUH (ypok
CHUCTEMAaTH3aLUU "
00001IIeHYSI 3HAHUI).
MeTtoa nmpo06JieMHOT0
U3J10KeHns
®  BBUIBHTAIOTCS THIIOTE3BI IO
TeMe, OTBepras OAHU U
apryMeHTUpys BEIOOp
JIpyTHX, BBICTpPauBaHUE
JIOTHKH paccyxaeHui,
aHaIu3 HOCTaBJICHHBIX
npobieM (uM3yueHHEe HOBOM
TEMbl, TOCTAHOBKA TEMBI MU
1eseit ypoka)
KonTekctHOE Obecneuenue Ymenue Keiic — meTon
o0yyeHue JMYHOCTHOTO aHATM3UPOBATH (He3aBepIIeHHBI MeTOJT)
(A.A.BepOurikwii) BKJTFOUCHHUS CTYACHTA | TIPOOJIEMBI, HCKATh CTyZeHTaM OyleT MpeiokeHa
B y4eOHYIO aJIEKBATHBIE CIIOCOOBI | i o ry MHGbOPMALH, BCIO
JESITeIbHOCTD UX peLIeHus,

ITO3HAHUEC CJIOXKHYIO,

ocTanbHyl0  HH(oOpManuiO0 -
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MHOTOTPaHHYO
CTPYKTYpPY CBOEH
Oymymeit
podeCCHOHATTEHOM
JeSITeIbHOCTH

CTYZICHTBl MOTYT TIIOYEPIHYTh
100 M3 JUYHOIO OIBITa, JIMOO
u3 JPYTUX UCTOYHUKOB
nHopMaIuu - I-net,
CrpaBoOYHas JIUTEpaTypa,
JKYpHAJIbI, CHEIHANNCTEI,
oOnanarorue OIIBITOM B
pelIeHUN JaHHBIX MPo0JieM M
T.IL (npu MIPOBEICHUU
JabopaTOpPHBIX PabOT, pelIeHHe
Ka4eCTBEHHbIX M  PAaCUeTHBIX
3aja4)
JesioBas urpa
3TO METOJ TpYyMNIIOBOTO
o0OyueHus COBMECTHOM
JIeATeNIbHOCTH B IIpoliecce
pemwieHus  o0mMX 3amad B
YCIIOBUSX MaKCUMaJIbHO
BO3MOXKHOTO MPUOJMKEHHUS K
peanbHBIM poOIEeMHBIM
cuTyauusiM (Opu  3aKpervicHUH
W3yYEHHOTO MaTepuana,
cUCTEeMaTH3alx 3HaHMH,
NPAaKTUYECKUE 3aHATHS).
KonrtekcTHble 3a1a4n
(mpakTHKo-
OPUEHTHPOBAHHbIE)
3aJla4yd, BCTPEYAIOTCSI B TOU
WM WHOM peajibHOM CHUTyalluu.
Nx KoHTekcT obecneunBaeT
yCIOBUSL JJIsi TIPUMCHEHHS U
pasBUTHS 3HAHWU MIPH pEIICHUH
npobjeM,  BO3HUKAIOIIUX B
peaybHOM KM3HM (TPaKTHYECKHe
3aHATHSA, JTJa0OPaTOpPHEBIE pabOTHI,
9Tall 3aKpelyieHWs 3HAaHUW Ha
ypoke).
Mo3rogoii mrypm
W3yyeHne HOBOro Marepuana

3nopoBbecOeperaromas
TEXHOJIOTHSI
(H.K.CmupHOB)

Oo6ecneyeHne
CaHUTAPHO-
TUTHEHUYECKOT0
COCTOSIHUSI y4eOHOTO
MTOMETICHUS
(ocBemenue,
MPOBETPHUBAHNE,
TEeMIIEpaTypHBIN
PEXKIM)
OMoOLMOHAJIbHAS
paspsijika

CoOmroienne
ONTHUMAJIBHOTO
BO3/YIIIHO-TEIIJIOBOTO
pexuMa B
ayIUTOPHH.
[To3utuBHAas
MICHXOJIOTHYECKas
atMocdepa.
[Monnepxxanue
paboTocmocoOHOCTH
Ha 3aHITHH.

KouTtpoab ocBenienus Bo
BpeMsi 3aHSITUS
JnHaMu4eckas maysa
Du3KyJIbTMHHYTKA B
cepenune 3austus (1-2 MuH).
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HNEPEYEHb NPAKTUYECKHUX/JIABOPATOPHBIX 3AHATHM

Ipunioxenne 2

Coaepxanue Tembl NpaKTHYECKUX/JIA00PATOPHBIX 3aHATHI KonunuyectBo
o0y4eHust 4acoB
Pa3znen 1 Mexanuka 14
1.1 Kunemartuka IIpakTuyeckasi padora Ne 1 Pemenue 3amay mo 2
KMHEMATHUKE.
IpakTnyeckas padora Ne 2 Pemienue 3a1a4 Ha 2
IapaMeTpsl BpallaTelbHOIO ABUKEHHUS
JlaGoparopuas padora 1 «OnpeneneHue mIoTHOCTH 2
BELIECTBA
1.2 3akoHbI IIpakTuyeckasi padora Ne 3 Pemenue 3a1ay Ha 3aKOHBI 2
mexanuku Herorona| HeroToHa.
1.3 3akoHbl IIpakTuyeckasi pa6ora Ne 4 Pemenue 3a1ay Ha 3aKOH 2
COXpaHEHHUS B COXPAaHEHHUS UMITyJIbCa
MEXaHHUKe
IIpakTuyeckasi pa6ora NeS Pemrenue 3a1au Ha 3aKOHBI 2
COXPAHEHHUS SHEPTUU.
JlabopaTopHnasi pa6ora 2 «/3yueHue 3aKOHa COXpaHEHUS 5
MEXaHUUYECKON SHEPTUN»
Paznen 2 MOJIEKYJISAPHAS ®U3UKA. TEPMOJIUMHAMMUKA 15
2.1. OcHospl | IIpakTnyeckast padora Ne 6 Pemenue 3anau 1o reme 2
MOJIEKYJISIPHO- «OcHoBsl MKT.
KUHETUYECKON IIpakTnyeckas padoraNe7 «Pemenue 3aga4d Ha
Teopun. aeanbHblil | ypaBHEHUE COCTOSHUS UCAIbHOTO Ta3ay
ras JlabopaTopnasi padora Ne3 IIpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CgoiicTBa JlaGopaTopuas padora Ned Poct kpuctasios. 2
napos, xxuakocreii | Jlaboparopnas padora NeS I3mepeHue Bl1a)kHOCTH 2
U TBEPABIX TEll BO31yXa
JlabopaTopnasi padora 6 «OnpeneneHue yaeabHOR
TEIJIOEMKOCTH BEILIECTBA» 2
2.3 OcHOBBI IIpakTuuyeckass padora Ne 8 Pemenue 3amau mo teme 2
TEPMOJUHAMUKHU «OCHOBBI TEPMOJIUHAMUKI»
Pa3nea 3 OCHOBBI 2JIEKTPOINMHAMUKHA 24
3.1 Dnekrpuyeckoe | IIpakTudyeckasi padbora Ne 9 Perienne 3a1a4q 1o reme 2
oJie «DJIEKTPOCTATUKAY.
3.2 3aK0OHBI JlabopaTopHas padora Ne 7 «Onpeznenenue yaeiabHOTO 2
MOCTOSIHHOTO TOKa COIPOTHUBIICHUS IPOBOIHUKAY.
JlabopaTopHas padora Ne 8 «3yuenue 3akona Oma st 2
ydacTKa Lemn».
JlabopaTopnas padora Ne 9 «IIpoBepka 3aK0HOB 2
MapajuieIbHOTO COEAMHEHUSI TIPOBOTHUKOB.
JlaGopatopuas padora Ne 10 «Onpenenenue I/1C u 2
BHYTPEHHETO COIPOTUBIIEHUS! UICTOYHHUKA DIIEKTPHUUECKOM
SHEPTUN
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JlabopaTopnasi pabora Ne 11 MccnenoBanue
3aBUCHMOCTH MOIIIHOCTH, TOTPEOIISIEMOM JTaMITO
HaKaJInBAHUA OT HaHpH)KeHI/DI Ha €€ 3aK1UMax

IpakTuyeckasi padora NelO «Pemenue 3a1a4 Ha 3aKOHBI 2
Oma. CornpoTHBICHUE
IIpakTuyeckasi padora Nell «Pemrenue 3a1a4 Ha 3aKOHBI 2
COEMHEHUS TPOBOIHUKOB
IIpakTuyeckasi padora Ne 12 Pernenue 3a1a4 Ha
(opMyIbl pabOTHI M MOIITHOCTH TOKA 2
3.3 Dnexrpuyeckuii | JlaboparopHasi padora Nel2 «Omnpenenenue 2
TOK B JIEKTPOXUMUYECKOT0 SKBUBAJICHTA MEJIN».
nonynpoBogHukax | Jlaboparopnas padora Nel3 «J3yuenue cBOHCTB
HOJIYIIPOBOTHUKOBY. 2
3.5 IpakTuyeckas padora Nel3 Pemenne 3amaq 1mo teme 2
DnekTpoMarHuTHasi | «MarHuTHoe nosie. DJIeKTpOMarHuTHasE HHAYKLHS.
VH]Ty KIS
Pa3znea 4 Kosre0anusa u BOJIHBI 12
4.1 Mexanunueckue | Jlaboparopnas paGora Nel4 H3ydeHue 3aBUCHMOCTU 2
KoJIcOaHUs U nepuoAa KoseOaHUl HUTSHOTO (WM TMPY>KUHHOTO)
BOJIHBI MasiTHUKA OT JUIMHBI HUTU (WJIK Macchl Ipy3a).
IIpakTuyeckass padora Nel4 Pemenue 3agau  Ha 2
napaMeTpsbl K0J1e0aTeIbHOTO IBUKEHUS
4.2 IIpakTnueckas padora 15 «Pemenue 3a1a4 Ha BUIBI 2
DNEeKTPOMarHuTHHIE | CONPOTUBICHUID)
konebanus u BoiHbl | [lpakTuyeckasi padora Ne 16 Perienue 3aau mo teme 2
«Ilepemennsiii Tok. TpancpopmaTtop»
IIpakTnuyeckas padora Nel7 «OQnekTpoMarHuTHbIE 2
KOJIeOaH!s ¥ BOJIHBI».
JlabopaTopnasi padora Ne 15 «M3ydyenue ycrpoiicTsa 2
TpaHcpopmaTopa, FreHepaTopa.
Pazgen 5 Ontuka 10
5.1 IIpupona JlabopaTopnasi padora Nel6 «OnpeneneHue nokasaremis 2
cBeTa. BoiHoBBIE IIPEJIOMIICHUS CTEKJIa.
CBOMCTBA CBETa JlaGopatopuas padora Nel7 «/3y4yenue uHTepPepeHINN 2
U AUPPAKIIIY.
JlaGoparopHnasi padora Nel8 M3mepenue niuHbI 2
CBETOBOI BOJIHBI C IOMOLIbIO TU(PAKIIMOHHOMN PEILIETKH.
JlaGopaTopHas padora Ne 19 «HabGmronenue ciekTpoB
W3ITY4YEHUS U TTOTIIOLICHUS . 2
IIpakTuuyeckas padora Ne 18 Pemenne 3agau mo reme
«BOJIHOBAsI ONITUKAY 2
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Pa3znes 6 JiieMeHTHI KBAHTOBOW QU3MKHU

IIpakTnyeckas padora Ne 19 Pemenue 3agau no reme 2
6.1 KsauroBas «3akonbl hoTodddekTan
ONTHKA
6.2 ®usuka aroma | I[IpakTuyeckas padora Ne20 Pemenue 3a1a4 no reme 1
U aTOMHOTO si1pa «PannoakTUBHOCTB. 3alKUCh ANEPHBIX PEAKLUIN»
UTOIro 78
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OBPA3OBATEJIGHBII MAPIIPYT

Hpunaoxenne 3

KonTponbnas
TOYKa

Kontponupyemslie
paznensl (TeMbl)
yueOHOH nmpenmMeTa

KonTponupyemsie
pe3yJIbTaThl

OueHo4YHbIE CpPeACcTBA

Nel JIP4, MP 3, MP4, | KoutpoabHas (1. 3anauu c mocTpoeHuem
Paszen 1 IIP1, I1IP2, IIP3, pabora yepTexa
ITP4, ITP9 2. Pacuernsle 3agaun
Mexanuka ’ o
3. DusnYecKkuii TUKTAHT
Ne2 Pa3nen 2 JIP4, JIP9, MP3, | KoutpoabHas (1. TecroBele 3ananus
MP4, MP9, IIP2, padora 2. PacueTHble 3a1a4n
Ochosbl | yp3 1p4, 1P,
MOJIEKYJISIPHOI 1Ips, IIP9, IIPI0,
(puszuku M| oprg
TEePMOJIMHAMHUKH
Ne3 Pazien 3 JIP4, JIP13, MP3, | KonutpoabHas (1. TecroBele 3ananus
MP4, MP5, IIPI, pabora 2. PacueTHble 3ama4un
DJIeKTPOANHAMHUKA .
Pasnen 4 mp2, 11pr4, IIPs, 3. DuzuYecKHii TUKTAHT
KoJeoanus " 11pe, 11p7, IIPS,
BOJIHLI IIP10, IIP11
Neq Paszgen 5 JIP4, MP3, IIPI, | KonTpoabHas (1. 3anauu ¢ mocTpoeHuem
IIP2, IIP4, ITP8 padora yepTexa
OnTtuka 2. PacuerHble 3amauun
Ne5 Pa3nea 6 JIP4, MP9, IIP2, | KoutpoabHas (1. Tect
9JIeMEeHTBhI IIP4, ITP6, ITP11 pabora
KBAHTOBOM
(puszuku
Ne6 Homnyck IMoprdoano | 1. IlpakTuueckue paboThl
9K3aMeHy/ 2. JIabopaTopHble paboThI
3a4eTy 3. Tector
4. KoHTposbHbIE pabOThI
IpomexyTto| Auddepenunponan Hrorosas 1. TecToBble 3a1anus
yHasi HBIH 3a4eT KOHTpoJbHasi | 2. Tunosble 3aJaHUs
arrecraums pabora
IIpomexyTo| DKx3aMeH Ik3amenanuo | 1 Teopernueckue
yHast HHbIE BOIPOCHI IO CO/IEPIKAHUIO
arrecrauus onseThl 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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