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1 OBIIASI XAPAKTEPUCTHUKA PABOYEW ITPOT'PAMMbBI YYEFHOTI'O ITPEJIMETA
1.1 O6aacTh NpUMeHeHHs POrPaMMbI

Pabouas mnporpamma yueOHoro mpeamera «®Pusnka» SABISETCA YacThlo 00pa30BaTENbHOU
nporpammbl CITO — mporpamMMbl MOJATOTOBKY CHEIUATUCTOB CpeIHETo 3BeHa 1o crienuanbHoctu 09.02.01
KommnbroTepHbie CHCTEMBI M KOMILIEKCHI CPETHETO MPO(PECCHOHATBHOTO 00pa30BaHMsI TEXHOIOTUYECKOTO
npoduist mpodeccuoHaILHOTO 00pa30BaHMS

Pabouas nmporpamma cocTtasiieHa JUIst 04HOM (HOpMBI O0yUCHHUS.

1.2 MecTo AUCHMIUIMHBI B CTPYKType NPOrpamMMbl NMOJATOTOBKHU CHENHAIMCTOB CPEIHEro
3BeHa

VYueOubiii npeamer «®Dusnka» OTHOCHUTCS K 00IIe00pa30BaTebHOMY IIHMKIY IMPOTPaMMBbI
MOATOTOBKU CHEIHAIMCTOB CPEJHEro 3B€HAa M OTHOcUTCS K mnpeameTHoit obmactu ®I'OC cpemnero
obmrero oopazoBanusi «EcTecTBEeHHBIC HAYKI.

YpoBeHb ocBoeHUst yueOHOTO mpeamera B coorBercTBuu ¢ @I'OC cpennero obmero oOpa3zoBaHus

yriyOJieHHbIH (TIpO(UITIBHBIN).

PabGouass mporpamma yueOHOro mpeamera «®Du3nMKa» WMEET MEXKIPEAMETHYIO CBS3b
obmieobpaszoBarenbHbIMU yueOHbiMu auctuuiinHamu OVYIL.05 Actponomus, OVYIL.08 Maremaruka.

3HaHUS ¥ YMEHUS, MOJydYeHHbIE 00YUYaIOMIMMUCS TIPH OCBOCHUH 0011e00pa30oBaTeIbHON yaeOHOTO
npenMera «Dusukay, YriuyOnsSioTCs MU PaCHIMPSAIOTCS B MPOIECCe H3YyYeHHUs YYEOHBIX AUCUUIUIINH
porpaMMbl  TOATOTOBKUA  CHEIHAIMCTOB  CPEIHEr0  3BEHa €CTECTBEHHOHAYYHOTO |
o01enpodeCCHOHAIBHOTO IIUKJIOB.

2 INIAHUPYEMBIE PE3YJIbTATHBI OCBOEHMS JUCIIUIIJIMHBI:

OcBoenue coaepxanust ydeOHoro mnpeamera «Dusuka»  obecrneuynBaeT  JTOCTHXKEHUE
00yJaIONUMUCS CIICAYIOMUX Pe3yabTaTOB:

JINYHOCTHBIE pe3y/IbTaThl

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | Hayku U OOIIECTBEHHOM MPaKTHKH, OCHOBAHHOTO HAa JUAJIOTe KYJIbTYp, @ TAKXKE pa3IMYHBIX
¢dopm 001IeCTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

TOTOBHOCTb M CIIOCOOHOCTh K O00pa3oBaHHMIO, B TOM 4YHCIE CcamM000pa30BaHUIO, Ha
JIP9 | mpOTSKEHUM BCEW KU3HU; CO3HATENIbHOE OTHOILIEHHE K HENpPEephIBHOMY O0pa30BaHHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(hecCHOHaIbHOM U O0IIECTBEHHOM JesITeNbHOCTH;

OCO3HAHHBIN BBIOOp Oyaymiedt mpodeccid W BO3MOXKHOCTEH peanu3anud COOCTBEHHBIX
JKU3HEHHBIX TJIAHOB; OTHOIIEHHE K MPOo(hecCHOHATBbHON IesSTENbHOCTH KaK BO3MOXKHOCTHU
y4acTvsi B PEHICHUW JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npobJewm;

JIP13

MeTanpeaMeTHble pe3yJbTaThl

YMEHUE CaMOCTOSITENIBHO OINPENENATh LEIM JAEITEIIbBHOCTH W COCTaBIATH  IUIAHBI
JEATEIbHOCTH; CaMOCTOSTEIIbHO OCYIIECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
MP1 | mesaTeNnbHOCTh; MCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI I JOCTHMIKEHUS I1OCTaBICHHBIX
Heseil 1 peaau3aliy IJIaHOB JIeATeNIbHOCTU; BBIOUPATh YCHEUIHbIE CTPATErHH B Pa3IMYHbIX
CUTYyaIUsX;

BJIQJICHWE HaBBIKAMHM  [O3HABATEIBHOW, Y4eOHO-MCCIENOBATEIBCKOW W MPOEKTHOU
JeATeTbHOCTH, HaBBIKAMH pa3pelIeHuss MpoOJieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATEIIbHOMY TMOMCKY METOJOB pELICHUS MPAKTUYECKUX 3a4ad, [PUMEHECHHIO
pa3IMYHBIX METO/IOB MO3HAHMUS;

MP3

TOTOBHOCTb M  CIIOCOOHOCTb K CaMOCTOSTENIbHOW HMH(POPMALMOHHO-TI03HABATEIHHON
NESITeNIbHOCTH, BJIAJICHME HABBIKAMU IOJYYEHHUS HE0OX0AMMON MHOpManuu U3 cioBapeit
MP4 | pa3HBIX THWIIOB, YMEHHE OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HH(POPMAIIHH,
KPUTHYECKH OLICHUBATh M WHTEPIPETHPOBATh MH(OPMALINIO, TOJYyYaeMyl0 U3 Pa3IUnYHBIX
VICTOYHUKOB;

YMEHHME HCIOJB30BaTh CpeACTBa MH(OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI
(manee - UKT) B pemieHnH KOTHUTUBHBIX, KOMMYHUKaTUBHBIX M OPraHU3alMOHHBIX 3a/1a4 C

MP5 o
coOmoeHneM  TpeOOBaHWUW  APrOHOMHKM,  TEXHUKH  O€30IacCHOCTH, TUTHEHE],

pecypcocOepereHusl, MPABOBBIX M ATUYECKUX HOPM, HOpM MHGOPMAIIMOHHOHN 0€30MacHOCTH;
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MP9

BJIa/ICHUE HAaBbIKaMU [MO3HABATEIbHON peduIeKCHH KaK OCO3HAHMSI COBEPIIAEMbIX NEHCTBUHN U
MBICJIUTENIbHBIX TPOIIECCOB, UX pPE3yJbTaTOB M OCHOBAaHUW, TPAaHUIl CBOEr0 3HAHHUS W
HE3HaHUs, HOBBIX MMO3HABATEJIbHBIX 3a/1a4 U CPEJICTB UX TOCTHIKEHUSL.

IlpenMeTHBIE pe3yabTATHI

I1P1

c(OpPMUPOBAHHOCTh TPEICTABICHUA O PO W MecTe (M3WKH B COBPEMEHHOW HAay4HOU
KapTHHE MMpa; IOHUMaHHe (PU3UYECKON CYIHOCTH HabionaeMbiXx BO BeeneHHO sBneHMId;
NOHMMaHue poiu (GU3MKKU B (HOPMHUPOBAHMM KPYro3opa M (yHKIMOHAIHHON TI'PaMOTHOCTH
YeJIOBEKA ISl PELICHUs IPAKTUYECKUX 3a/1ay;

I1P2

BJIaACHHUEC OCHOBOIIOJIaAraromuMun (1)I/I3I/I‘ICCKI/IMI/I MOHATHUAMHU, 3aKOHOMCPHOCTSAMHU, 3aKOHAMU
H TCOPHUAMH, YBEPCHHOC IMOJIb30BAHUC (bHBquCKOﬁ TepMHHOHOFHCI;'I n CHMBOJ’IHKOﬁ;

I1P3

BJIQJICHAE OCHOBHBIMH METOJ[AMU HAYYHOTO TIO3HAHUS, WCIOJIB3yeMbIMH B (DU3HKE:
HaOJIO/IeHUE, OINMCAaHUE, H3MEPEeHHEe, HKCIEPUMEHT; yMeHHs o0OpalaThiBaTh pe3yibTaThbl
WU3MEpEHUI, OOHApYKUBATh 3aBUCUMOCTH MEXKIY (PH3NYECKUMHU BEIHYMHAMH, OOBSICHATH
IIOJIyYECHHBIE PE3YJIbTAThI U IEJIaTh BHIBOJBI;

[1P4

c(OpMHUPOBAHHOCTh YMEHUS peliaTh GU3NYECKHUe 3a/1a4u;

I1P5

c(hOpMUPOBAHHOCTh YMEHUSI NMPUMEHSTH TOJTYYCHHBIC 3HAHHUS 11 OOBSICHEHUS YCIOBHI
npoTeKkaHus (GU3NYECKUX SBICHUN B MPUPOAC W AJS MPUHATUS MPAKTUUECKUX PEIICHUN B
MMOBCEAHEBHOM KU3HU,

I1P6

c(hOpMHUPOBAHHOCTh COOCTBEHHOI MO3UIMU IO OTHOILIEHUIO K (pu3mveckoi HHQOpMAINH,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB;

I1P7

c(OPMHPOBAHHOCTb CHCTEMbl 3HAHMH 00 OOIUX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsSIX, MPEJCTABICHUN O NeicTBUM BO BceneHHOW (M3MYeCKWX 3aKOHOB, OTKPBITHIX B
3€MHBIX YCIIOBUSIX;

I1P8

c(OPMHPOBAHHOCTh YMEHUS HMCCIIEOBATh M aHAIM3MPOBATH PAa3HOOOpa3HbIe (U3NYECKHE
SBIICHUSI U CBOMCTBA OOBEKTOB, OOBSACHATH MPUHIMUIIBI PAOOTHI M XapaKTEPUCTHKHU MIPHOOPOB
U YCTPOMCTB, OOBSCHATH CBSI3b OCHOBHBIX KOCMHYECKHX OOBEKTOB C Tre0()M3MYECKHUMHU
SIBIICHUSIMU;

I1P9

BIIQJICHUE YMEHHSIMHU BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHHUS OCHOBOIIOJIATAOIINX
(bu3NYECKUX 3aKOHOMEPHOCTEW © 3aKOHOB, TIPOBEPITh UX JKCHEPUMEHTAIbHBIMU
cpeJcTBaMu, GOpMYIUPYS 1EJIb UCCIIEIOBAHMS;

I1P10

BJIAJICHUE METOJJaMH CaMOCTOATENBHOTO IUIAHUPOBAHUS U TPOBENEHHUS (PU3MUECKUX
9KCIIEPUMEHTOB, ONMCAHHUA M aHajdu3a I[OJIyYeHHOM W3MepUTeabHOW HHpOpManuu,
OIIpEIEeTICHUS JOCTOBEPHOCTH IOJYYEHHOIO PE3yibTaTa,;

I1P11

c(hOpMHUPOBAHHOCTh YMEHHUI MPOTHO3UPOBATH, AHATH3UPOBATH M OIEHUBATH IOCIIEICTBUS
OBITOBOM W TIPOM3BOJCTBEHHOM [EATEILHOCTH YEJIOBEKa, CBSI3aHHOW C (U3UYECKUMU
MpoIeccCamMHu, C TO3UINI SKOJOTHYECKON Oe30MaCHOCTH.




3CTPYKTYPA U COAEP/ KAHUE YYEBHOT O IIPEJIMETA

3.1 Temaruuyeckuii JIaH

Y4yeOHas Harpy3ka o0y4aromuxcs
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JIP4, JIP13 MP3,
Bsenenue 2 2 IIP2
JIP4, MP 3,
Pa3zngen 1 Mexanuka 9 MP4, I1P1, ITP2,
36 13 10 4 IIP3, IIP4, IIP9
JIP4, MP4, IIP1]
Tema 1.1 Kunemartuka 13 3 4 4 2 T1P4 ’ '
Tema 1.2 3akoHBI MEXaHUKH JIP4,MP3,IIP2,
Hprorona 9 3 4 2 11P4,1IPY
Tema 1.3 3aK0OHBI COXpaHEHUS B 14 JIP4, MP3,MP9,
MEXaHUKE 3 5 4 2 1IPI-IIP4
JIP4, JIPY, MP3,
Pa3nen 2 MP4, MP9,
OCHOBBI MOJICKYJISPHOI (PU3UKHU H 37 11 11 6 9 I1P2, I1P3, ITP4,
TEPMOIMHAMHUKH 11P7, IIPS, IIPY,
1IP10, IIP11
Tema 2.1 OCHOBBI MOJEKYJSPHO- JIP9,MP3, MP4,
KMHETUYECKON Teopuu. MneanpHbIi 15 4 4 4 3 rz, 11771; fg 11pP4,
ras
o o JIP9, MP3, IIP3,
2.2 CspolicTBa mNapoB, XHUAKOCTEH U 13 3 [1P7 11P8, 1IP9,
TBEPIIBIX TeI 4 6 P10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOAMHAMUKHI 9 4 3 2 I1P2, I1P3, IIP4.
1IP1]
JIP13, MP3,
Pa3nea 3 MP4, MPS,
¢) 80 | 30 26 10 | 14 |"0EIPTIPG
JIEKTPOAUHAMHKA 11P7, TIPS,
I1P11
JIP13, MP4,
Tema 3.1 DnekTpudeckoe 1oJe 13 7 4 2 MP35, ITP4, T1P6,
1IP7
JIP13, MP3,
Tema 3.2 3aK0HBI HOCTOSIHHOTO TOKA 30 8 6 6 10 | MmP4, 114, ITP5,
IIP8
. JIP13, MP3,
Tema 3.3 DOnexrpuueckuii TOK B 15 . 6 4 MP4. 11P4, 1TPS,
pa3JIMUHBIX Cpenax 1Pl
Tema 3.4 MarautHoe nosue 11 5 6 JIP13, 1P,
1IP11
Tema 3.5 DJeKTpOMarHuTHas 11 4 5 JIP13, MP1,
Ty KIS 5 [1P4, IIP11, ITP6




Pa3znen 4 JIP4, JIPI3,
9 MP3, MP4,
KoJie0anus 1 BOJIHBI 29 8 8 4 11P1, 11P2, ITP4,
11P10
Tema 4.1 Mexanndeckue KojaeOaHUs JIP13, MP3,
U BOJIHBI 10 4 2 2 2 IP1, IIP2, IIP4
Tema 4.2 DnekTpoMarHuTHbIE jAZ[if, %113’
Koje0aHusT M BOJTHBI 19 5 6 6 2 P2, ﬁP4, 1IP10
JIP4, MP3,
(P;asne.n 5 29 8 4 2 8 I1P1, ITP2, ITP4,
NTHKA TIPS
Tema 5.1 Ilpupona cera. BosiHoBbIE JIP4, MP3, IIP1,
CBOICTBA CBETa 22 8 4 2 8 I1P2, 1IP4, ITP8
JIP4, MP9, I1P2,
11P4, I1P6,
Paznen 6 18 8 7 3 P11
DJieMeHTbl KBAHTOBOM (pU3nKHn
JIP4, MP9Y, IIP2,
Tema 6.1 KBanToBast onTuka 10 4 4 2 IIP4, IIP6, IIP11
Tema 6.2 Pusuka aroma U aTOMHOIO JIP4, MP9, I1P6,
spa 8 4 3 1 1Pl
JIP4, MP9, IIP1
P (] (] )
3a3z1e.11 7 . ) 2 2 IIPS, ITP7,
Bo.nronns BeesienHoii 1IP11
Tema 7.1 CtpoeHue u pa3BuTHE 2 5 JIP4, MPY, I1P1,
Bcenennoii 1IPS, IIP7, I[IP11
Bcero 226 75 73 39 39

3.2 Coaepxanue y4eGHOIro npeamera
BBEJIEHUE
BxogHolt koHTposib. VHCTPYKTHUBHBIM 0030p coaepikaHUsl y4eOHOro ImpenMeTa U 3HAKOMCTBO
00y4aroluXCcsi C OCHOBHBIMU YCIIOBUSMU U TPeOOBAaHUSIMU K OCBOCHHMIO IporpamMmbl. dusmka —
(dbyHIamMeHTanbHas HayKa O IPUPOJIE.

EcrecTBeHHOHAay4YHBId METOJ II03HAHMS, €ro BO3MOKHOCTM M TIPaHUIbl INPUMEHHMOCTH.
DKCOEepUMEHT U TeOpus B TpoIlecce IMO3HAaHHUS NpHUPOJbl. MojaenupoBaHue (GU3NUESCKUX
SIBIICHUA M 1mpoueccoB. Poib dKCIiEpUMEHTa M TEOPUHM B IIPOLIECCE MO3HAHUS IIPUPOJBI.
®dusnueckas BeanunHa. [lorpemHocTn u3MepeHui GU3NYCECKUX BEIMYMH. OU3NYECKUE 3aKOHBI.
I'panunel npumennmocTy ¢usndeckux 3akoHoB. [loHsTHe 0 pusMUeckoil KapTuHEe MUpa. 3HAUEHUE
¢buzuku nipu ocBoeruu npodeccuii CI1O u cnenmansHocTei CIT1O.

Buab1 yueOHoii 1eATeIbHOCTH

VYMeHHUs MOCTAaHOBKU ILEJEH NESITeNbHOCTH, IJIAHUPOBAHUS COOCTBEHHOW JESTEIBbHOCTH IS
JOCTHKECHUS IIOCTABJICHHBIX LEJIEW, NMPEIBUICHUS BO3MOXKHBIX PE3yJIbTATOB ITUX JEUCTBUH,
OpraHu3ally CAMOKOHTPOJIS U OLIEHKH MOJIyUYEHHBIX PE3yJIbTaTOB.

Pa3ButHe cnocoOOHOCTH SICHO M TOYHO H3JIaraTb CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBATH CBONO
TOYKY 3pEHHUs, BOCIPUHUMATh M AHAJIU3UPOBATh MHEHHUS COOECEIHUKOB, IpPU3HABAs IPABO
JPYTOro0 4€JIOBEKA HAa UHOE MHEHHUE.

[IpousBenenne n3MepeHus: PU3NUECKUX BEIMUMH U OLIEHKA IPaHULIbI TOTPEIIHOCTEH N3MEPEHHIA.
[IpencraBneHue TpaHUIBI TOTPEITHOCTEH HM3MEPEHUW NPU TOCTPOCHUHM TpaduKOB. YMEHHUE
BBICKA3bIBATh TMIIOTE3BI JIJIs1 0OBSICHEHUS HAOJIOAaeMBbIX SIBIICHHI. Y MEHUE NpeajaraTb MOJeNIN
SBJICHUM. YKa3aHHe TpaHUl] NPUMEHUMOCTH (U3UYECKHUX 3aKOHOB. I3lokeHne OCHOBHBIX
IIOJIOKEHUM COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. IIpuBeeHre npuMepoB BIMSHUSA OTKPBITUN B
(¢u3rKe Ha mporpecc B TEXHUKE M TEXHOJOTMU Hpous3BojcTBa. Vcnonb3zoBanue HTepHeTa s
noucka HHpopMauu




Paznea 1 MEXAHUKA

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

IIpencraBieHMe MEXaHUYECKOIO ABHMIKCHUS Tela YPAaBHECHHUSIMH 3aBUCHUMOCTH KOOpIHMHAT H
MIPOEKIIUEN CKOPOCTH OT BpeMeHH. lIpeacTaBieHne MEXaHMUECKOTO JABMKEHHUS Tejla TpaukamMu
3aBUCUMOCTH KOOPAMHAT M MPOEKLIHEN CKOPOCTH OT BpeMeHu. OnpeneneHue KOOpAUHAT
MIPOMIEHHOTO TYTH, CKOPOCTH WU YCKOPEHHUs Tena Mo rpadukaM 3aBHCUMOCTH KOOpAHMHAT W
IIPOEKIUHA CKOPOCTH OT BpeMeHH. OmnpeneneHue KOOpAWHAT NPOWIEHHOTO IyTH, CKOPOCTH U
YCKOpEHHUs Tejla 110 YPaBHEHMSIM 3aBUCHUMOCTH KOOpPAMHAT M MPOEKLUM CKOPOCTH OT BPEMEHH.
IIpoBeneHre CpaBHUTEIBHOIO AHAJIM3a PAaBHOMEPHOIO M PAaBHOIEPEMEHHOIO JBH)KCHUU.
Yka3zaHue WCHONB30BaHUS MOCTYIIATEIBHOIO M BpPAallaTEIBHOIO JBUKEHUW B TEXHHUKE.
IIpuobperenue omnbiTa pabOThl B IPYIIE C BBIIOJHEHUEM PA3IUYHBIX COLMUAIBHBIX PpOJEH.
Pa3paboTka BO3MOXKHOH CHCTEMBl JEHCTBUA M KOHCTPYKIHU I 3KCIEPUMEHTAIBHOTO
ONpeNEeICHNs] KHNHEMATUYECKUX BEJIMYMH.

Tema 1.2 3akonbl Mexanuku HeroToHa

[lepBoiit 3akon Herorona. Cuma. Macca. Ummnynbc. Btopoit 3akoH Herorona. OcHoOBHOM
3aKOH KJIacCU4YecKor muHaMuKu. Tpetuit 3akoH HproToHa. 3aKOH BCEMHUPHOIO TSITOTEHUS.
I'paButaninonnoe mnone. Cuna Tsbkectu. Bec. CrocoOsl m3Mepenuss maccbl Teia. Cuiibl B
MEXaHUKE.

Buab1 yueOHoii 1eATEIbHOCTH

[IpumeHeHue 3akoHAa COXpaHEHHUSI MEXaHWYECKOW DSHEPrHuu IMpU pacyeTax pe3ybTaToOB
B3aMMOJICHCTBHI TEJI TPABUTAITMOHHBIMH CUJIAMHU U CHIIAMH YIIPYTOCTH.

Tema 1.3 3akoHBI cOXpaHEeHHsI B MeXaHHUKeE

3akoH coxpaHEHMs uMmIyibca. PeaktuBHoe nBukeHue. Pabora cunbl.  Pabora
MOTEeHIMANIBHBIX CHI. MomHocTh. DHeprus. Kunernueckas: sHeprus. [loTeHumanbHass >HEPTHSL.
3aKOH COXpaHEHHsI MEXaHMUECKO# sHepruu. [IpuMeHeHne 3aKOHOB COXPaHEHUS.

Buabl yueOHoil 1eATEIbHOCTH

[IprumeHeHne 3aKOHA COXpaHEHUSI UMILYJIbCA ISl BBIYMCICHUS U3MEHEHUM CKOPOCTEMN TEJl NMPU UX
B3auMoJAeHCTBUAX. I3mepeHne pabOThl CHUII U HM3MEHEHHE KHHETHYECKOW »OHEpruu Tena.
Brrunciienue paboThl CHII 1 U3BMEHEHUSI KHHETHYECKOW SHEPTUHU Teja. Beruucienne noTeHuaIbHou
SHEPTUM Tl B TIpaBUTAIlMOHHOM moje. OmnpeneneHue NOTEHIMAIbHOW SHEPIHMH  YIPYTo
neOpMHUPOBAHHOTO Tela 10 M3BECTHOM JAepopMalud M KECTKOCTH Tela. YKa3zaHWE TpPaHUIl
MPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKa3aHHe Y4YeOHBIX NUCIUIUIMNH, MPU HU3YyYEHUU KOTOPBIX
HCIIOJIB3YIOTCSI 3aKOHbI COXPAaHEHHUSI.
Pazzien 2 OCHOBBI MOJIEKYJISIPHOU ®U3UKU U TEPMOAUHAMUKHU

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KMHeTHYeCKOH Teopun. UneanbHbIN ra3

OCHOBHBIE NOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TeopuH. PazMmepsl M Macca MOJIEKYJ U
atomoB. bpoyHoBckoe aBmkenue. Juddysus. Cunbl U dHEpPruss MeXKMOJIEKYJISIPHOTO
B3auMonencTBus. CTpoeHHE Tra3000pa3HbIX, >KHAKUX U TBEpAbIX Tel. CKOPOCTH JBUKEHUS
MOJIEKYJT U uX u3mepenue. Uaeanwusiii ra3. JlaBinenue raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KMHETUYECKOM Teopuu Ta3oB. TemmepaTypa u u3MepeHue. ['a3oBble 3aKOHBI. AOCOTIOTHBIN
HyJIb TeMneparypsl. TepmMoauHaMH4YecKas IIKajga TEeMIEpaTypbl. YpPaBHEHHE COCTOSHUSA
HJICaJbHOrO raza. MosspHas ra3oBasi IIOCTOSIHHAas.

Buabl yueOHO# 1eATeJIbHOCTH



BrinonHeHne SKCIEPUMEHTOB, CIyXalluX MJiE OOOCHOBAHUS MOJEKYJISIPHO-KUHETHYECKOMN
teopun (MKT). Pemenune 3agad ¢ DPUMEHEHHMEM OCHOBHOI'O YPABHEHUS MOJIEKYJISIPHO-
KHHETHUYECKOM Teopuu ra3zon. OnpeeneHre napameTpoB BEIIECTBa B Ta3000pa3HOM COCTOSTHUM Ha
OCHOBaHUU YPAaBHEHUSI COCTOSIHHUSI HJeajbHOTO rasa. OrmnpejaeieHue MapaMeTpoB BEIIECTBA B
ra3000pa3HOM COCTOSIHUU M ITPOUCXOISIIINX TTporieccoB 1o rpadukam 3asucumoctu p (T), V (T), p
(V). DkcniepumenTanbHoe uccieaopanue 3asucumoctu p (T), V (T), p (V). Ilpeacrasnenue B Buie
rpauKoB H30XOPHOI0, H300apPHOTO U U30TEPMUUECKOTO MPOLIECCOB.

Bbrunciienne cpeiHe KHHETUYECKOW SHEPrUuM TEIUIOBOTO JABMIKEHHUS MOJIEKYJ MO0 H3BECTHOM
TeMmreparype BeliecTBa.Bricka3piBaHue THUIIOTE3 i1 OOBSCHEHUS HaOMIOAAaEMbIX SIBICHUM.
Yka3zaHue rpaHul MPUMEHUMOCTH MOJEIH «UJI€aJIbHbIN ra3» u 3akoHoB MKT.

Tema 2.2 CpoiicTBa nNapoB, ;KUAKOCTEH M TBEPABIX TeJl

CgoiictBa mapoB. Mcnapenue u koHaeHcaius. HacwlmeHHbIN 1ap U ero cBoicTBa. AOCOIIOTHAS U
OTHOCHUTEJNbHAS BIAXKHOCTb Bo3ayxa. Touka pocbl. Kunenue. 3aBUCUMOCTh TeMIEpaTyphbl KUIEHHUS OT
nasieHus. [leperpeTsiil nap v ero UCNOIb30BAHUE B TEXHUKE.

CBoiicTBa JXKHMIKOCTEH. XapaKTepUCTHUKA >KUJKOTO COCTOSHUA BemiecTBa. [[0BepXHOCTHBIN cioi
KUIKOCTU. OHEPrus MNOBEPXHOCTHOTO cJos. SIBIEHUS Ha TpaHUIE KUIKOCTU C TBEPABIM TEJIOM.
Kanunnsipueie siBneHus.

CBoiicTBa TBepAbIX Tell. XapaKTEPUCTHKAa TBEPIOIO COCTOSHUSA BEUIECTBA. YINPYTrHe CBOMCTBA
TBepAbIX Tenl. 3akoH ['yka. MexaHnuueckue cBOMCTBa TBEPAbIX Tel. TelIoBoe paclIMpeHne TBEPABIX TNl
u xuakoctel. [lnaBnenne u kpucraminzanus.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepenue BraxHOCTH Bo3Ayxa. Pacuer KkonnuecTBa TEIJIOThI, HEOOXOIMMOTO A
OCYLIECTBIICHUs IIpolecca Mepexoja BelIeCTBA M3 OJHOIO arperaTHOro COCTOSIHUSA B Jpyroe.
DKCIIEpUMEHTAJIbHOE HCCJIEJI0BAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBeneHue mnpumMepoB
KanWUIIPHBIX SIBICHUHA B OBITY, IPUPOJE, TeXHUKE. MccienoBanne MeXaHMYeCKUX CBOHCTB TBEPABIX
ten. [lpumeHenue ¢uU3NUECKUX TMOHATHH M 3aKOHOB B y4yeOHOM Martepuajie mpodecCHOHATBLHOTO
xapaktepa. Mcnonb3oBanue MHTepHeTa juisi moucka uH(GOpMalyMU O pa3padoTKax U MPUMEHEHHSIX
COBPEMEHHBIX TBEP/bIX U aMOP(HBIX MaTEPHAIIOB.

Tema 2.3 OcHOBBI TEPMOTUHAMUKH

OCHOBHbBIE MOHSATUS U OIpeAcsicHUs. BHyTpeHHssI SHEPrusi CUCTeMbl. BHyTpeHHsIsI sHEprus
uaeanpHoro rasza. Pabora u Ttemora kak (opMbl mepeaaun dHEpPruu. TernaoeMKOoCTh. Y AenbHas
TEIUIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. [lepBoe Hauano TepMOIUHAMUKHU. AauadaTHBIN
npouecc. Ilpunmun aeiictBus terioBod mammuubl. KIIJ[ TerioBoro asuraresns. Brtopoe Hnauano
TEPMOJUHAMUKHU. TepMoauHaMHYecKas IIKajda TeMmreparyp. XOJOAWIbHbIE MallWHBL. TerninoBbie
npurarenu. OxpaHa MpUpPO/IbI.

Buabl yueOHoii 1eATEIbHOCTH

M3mepeHne KoiaudecTBa TEIUIOTHI B MPOIECCax TeIuionepenayu. PacdeT KonmuecTBa TETUIOTHI,
HEOOXOAMMOTO JUIsl OCYIIECTBIICHHSI 3aJJaHHOTO Ipoliecca ¢ Teruionepeaadeii. Pacdyer n3meHeHus
BHYTPEHHEHW SHEPrUM Tej, padOThl M IMEpPEJaHHOTO KOJIMYECTBA TEIUIOTHI C HUCIOJb30BaHHEM
IIEPBOT'0 3aKOHA TEPMOIMHAMHUKH.

Pacuer paGoThl, cOBepILIEHHOH ra3oM, no rpaduky 3aBucumoctu p (V).

Boruuciienne paboThl Ta3a, COBEPIICHHON MpPHU U3MEHEHHH COCTOSIHUS IO 3aMKHYTOMY IIHKITY.
Boeraucnienne KIIJI mpu coBepmieHnn ra3oM paboThl B IpoIeccax H3MEHEHHs COCTOSHHUS 10
3aMKHyTOMY LUKIy. OOBSCHEHHE NPHUHIUIIOB JCWCTBUS TEIUIOBBIX MallvH. JleMOHcTparus poiu
(PM3HKY B CO3JaHUH U COBEPILICHCTBOBAHUH TETUIOBBIX JIBUTATEIICH.

Paznea 3 QJIEKTPOAUMHAMHUKA
Tema 3.1 DnekTpuueckoe moJe

DJIeKTpUUECKHE 3apsiibl. 3aKOH cOXpaHeHus 3apsana. 3akoH KysoHa. DnekTpudeckoe
nojie. HampspkeHHOCTh aniekTpudeckoro mons. [lpuHmmmn cynepno3unmu mosieil. PaGora cun

9



aJIeKTpocTaTudeckoro  mojisg. IloreHnuman. Pa3HOCTh  MOTEHIMAIOB. DKBUIOTEHIUAJIBHBIC
MoBEPXHOCTU. CBSI3b MEXKYy HAMNPSHKEHHOCTHIO U PA3HOCTHIO TMOTEHIIMAJIOB 3JIEKTPUYECKOTrO TOJIS.
JvdnekTpuku B asekTpuueckoM none. l[lomsgpuzanust  audnexkTpukoB.  [IpoBoaHUKM B
anekTpudeckom tone. Kounmencatopel. CoenuHEHWE KOHACHCATOPOB B Oarapero. DHEPTHs
3apsSHKEHHOTO KOHAEHCATOpa. DHEPIHUs AJICKTPUUECKOTO TOJIS.

Buabl yueOHoii 1eATEIbHOCTH

Brrunciaenue cun B3aI/IMOIIeI‘/JICTBI/ISI TOYCYHBIX JJICKTPUUICCKUX 3aPAO0B.

Brrancnenmne HAIIPpSAXKECHHOCTH  JJICKTPHUYCCKOT'O IIOJII OJHOIO M HECKOJIIBKUX TOYCYHBIX
QJICKTPUYCCKUX 3apsJ0B. Brrauciaenue IIOTCHIHAJA JICKTPUICCKOI'O IIOJA OJHOI'0O U HECKOJIbKUX
TOYCYHBIX JJICKTPUYICCKUX 3apsAd0B. I/I3M€peHI/IC Pa3HOCTH MMOTCHIINAIOB.

I/I3MepeHI/IC OHEPIur SJICKTPHUYCCKOI'O IIOJIA 3aps’>KECHHOI'O KOHJCHCcCaTopa. Brraucnenue OHEPruun
QJICKTPHUYCCKOI'O IIOJIA 3aps’KCHHOI'0 KOHACHCATOpPA. Pa3pa60TKa jaHa M BO3MOXKHOM CXEMBEI
,Z[CﬁCTBPIﬁ OKCIICPUMCHTAJIBHOI'O OIIPCACIICHUA OJICKTPOEMKOCTH KOHACHCATOpa u
I[PIZ-)JIGKTpH‘-IGCKOﬁ MMPpOHHUIIaACMOCTHU BCIICCTBA. HpOBe,HeHI/IC CPaBHUTCJIILHOI'O aHaln3a
T'PaBUTAIUOHHOTO U QJICKTPOCTATHUYICCKOI'O MOJICH.

Tema 3.2 3aK0HBI MOCTOSAHHOIO TOKA.

VYcioBusi, HEOOXOIUMBIC IS BOSHUKHOBCHHS M TOJJICP)KAHUS JJICKTpUUEecKoro Toka. Cuia
TOKa W IJIOTHOCTH TOKa. 3akoH Oma mis yuactka nenu 6e3 3J[C. 3aBUCUMOCTD 3JEKTPUYECKOTO
CONPOTUBIICHUS OT MaTepHalia, JUIMHBI W IUIOIIAAU TOMEPEYHOr0 CEYEHUs MPOBOJIHUKA.
3aBHUCUMOCTH AJICKTPUIECKOTO COIIPOTHUBIICHUS ITPOBOJTHHKOB oT TeMIIepaTypHI.
DIEeKTPOABIDKYIAsl Ccujla HMCTOYHMKA Toka. 3akoH Owma g monHod unenu. CoenuHeHHE
poBOTHUKOB. COSIMHEHUE UCTMOYHUKOS8 INeKMPUYEeCcKoll dHepeuu 8 bamapeto. 3aKkown J[ocoynsi—
Jlenya. Paboma u mownocms snexmpuueckoco moka. Tennosoe oeiicmeue moxa.

OcHogHble Xapakmepucmuku, RaApamempvl U d1eMeHmbl IIEeKMPU4eckux yenei ceoucmea
ocHosnbix anekmpudeckux RC u RLC yenouex. Paboma ¢ snekmpousmepumenbHuimu npubopmu (npeoern
usMepeHus, yeHa 0elleHus, CHOCoO 8KIIOYEHUsL 8 YeNb)

Buabl yueOHoi1 1eATEIbHOCTH

N3mepeHune MOITHOCTHU AeKTpruieckoro Toka. Mzmepenne 3/]C 1 BHyTpEHHETO CONTPOTUBIICHUS
HMCTOYHUKA TOKA.
BrimonHeHne pacdyeToB CHIIBI TOKAa W HANPsDKEHUHW Ha YyJacTKax »dJIEKTPHUYECKUX IIeTeH.
OOBsicHEeHHE Ha MpUMepe dJIEeKTpUUecKoil 1enu ¢ AByMs uctouHukamu Toka (DZ1C), B Kakom
Cllydyae MCTOYHHUK JJICKTPUYECKOW DHEprum padoTaeT B peKHMME TeHepaTopa, a B KaKOM — B
pexume norpedutens. OmnpeneneHue TeMIepaTypbl HUTH HakaluBaHusg. M3mepeHue
IIEKTPUUYECKOT0 3aps/ia MIEKTPOHA.

Tema 3.3 DrekTpH4YecKnii TOK B pa3JIM4YHbIX cpeaax

[TpoBOAMMOCTE METAJIJIOB, SIBJICHUE TEPMOAJIEKTPOHHON YMUCCHH, CBEPXITPOBOIUMOCTb.

Cobcmeennas npogooumMocms Noaynpo8ooHukos. Ilonynposoonukossie npubopwvi. Pusuxa

NOJYNPOBOOHUKOS U NPOCPECCUBHBLE MEXHONOSUU NPUMEHEHUS

Bupabl yueOHoil 1eATEIbHOCTH
CHsTHE BOJIBTAMIEPHOM XapaKTepUCTUKU nuoja. IIpoBelneHne CpaBHUTEIBLHOTO aHaln3a
MMOJIYIIPOBOAHUKOBBIX TUOJ0B U TPUOJO0B.
UcnonszoBanue WHTepHeTa it 1oucka UWHQOpMAUM O MEPCHEKTUBaX PpPa3BUTHUA
MOJIYIIPOBOJHUKOBON TEXHUKH.

Tema 3.4 MarauTHoe 1moJie

BekTtop MHAYKIIMM MAarHMTHOrO mOJs. JledcTBHE MarHUTHOrO MO HAa MNPSMOJMHEWHBIN
MPOBOJIHUK C TOKOM. 3akoH Ammepa. BzammoneiictBue TokoB. MarHutHblii motok. Pabora mo
MEPEMELLICHUIO ITPOBOJHUKA C TOKOM B MArHUTHOM Iiojie. JleficTBME MAarHuTHOTO MOJsA Ha
nBkymuiicss  3apsaa. Cuna  Jlopenuma. OmpeneneHue  yAeabHOrO  3apsaa. Y CKOPHUTEIH
3apsDKEHHBIX YacTHII.

Buabl yueOHO# 1eATeJIbHOCTH
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I/I3MepCHI/IC I/IHI[yKL[I/II/I MAarduTHOI'O ITIOJIA. BBI‘II/ICJICHI/IC CHII, HeﬁCTBYIOIHHX Ha HpOBOI[HI/IK C
TOKOM B MArHUTHOM IIOJIC.
Brruncnenue cuii, JEMCTBYIOMIMX HA AJIEKTPUUECKHUHN 3aps, IBHXKYIIUKACS B MATHUTHOM MOJIE.

Tema 3.5 DiieKTpOMArHUTHAS MHIYKUIUSA

DJIeKTpOMarHuTHasi UHAYKLIMS. BuxpeBoe anektpuueckoe nosie. CaMOMHIAYKIUSA. DHEPrus

MAarHUTHOIO IOJIA.
Buabl yueOHoii 1eATEIbHOCTH

HccnenoBanue sBIEHUM 3JIEKTPOMAarHUTHOM MHAYKLMH, caMOMHIAyKUMH. OObscCHeHue
MpUHIUNA JACHCTBHUS dnekTponsurarenss. OObsCHEHME TpPUHLMIA JACHCTBHS TeHepaTopa
3JIEKTPUUYECKOr0 TOKa M 3JEKTPOU3MEPUTENbHBIX TPUOOPOB. OOBSICHEHNE IPUHIUIIA 1EHCTBUS
Macc-crnekTporpada, yckopurenei 3apsKeHHbIX YacTull. OObsICHEHHE POJIM MAarHUTHOTO TOJIS
3eMJiIn B )KU3HHU PACTCHUM, )KUBOTHBIX, YEJIOBEKA.
IIpuBeneHne npuMepoB NPAKTUYECKOTO TPUMEHEHUS U3YUEHHBIX SBJICHUM, 3aKOHOB, IPUOOPOB,
YCTPOMCTB.
[IpoBeneHre CpaBHUTEIBHOTIO aHAIM3A CBOMCTB 3JIEKTPOCTAaTUYECKOI0, MArHUTHOTO U BUXPEBOI'O
AJIEKTPUYECKUX TOJIEH.

Pa3nea 4 KOJIEBAHUSA 1 BOJIHBI

Tema 4.1 Mexannueckue KoJ1e0AHUA U BOJHBI

KonebarenpHoe aBmkenue. [apmonuueckue kosieObanusi. CBOOOAHBIE MeEXaHUUYECKHUE
kosieOanus. JIuHelHble MexaHMuecKue KoseOarelbHble cucTtembl. [IpeBpaleHue sHepruu npu
KoJjiebaTeapHOM BMKeHUHU. CBOOOAHBIEC 3aTyXaloIINe MEXaHUUEeCKe KojeOaHus. BbIHyXaeHHbIE
MEXaHUYECKHE KOoJIeOaHUs.

Buabl yueOHoil 1eATEIbHOCTH

HccnenoBanue 3aBUCUMOCTU NepUoJa KoyieOaHWM MaTeMaTHUYEeCKOro MasiTHUKAa OT €ro JUJIMHBI,
Macchl M aMIUTATYbI KOJIeOaHMil.

HccenenoBanne 3aBUCUMOCTH IIEPHOJIAa KOJIEOAHUI Ipy3a HAa IIPYKUHE OT €ro Macchl U )KECTKOCTU
NpYy>XUHBL. Bpluncienne nepuona koyieOaHMI MaTEMaTHMYECKOTO MAasTHUKA I10 H3BECTHOMY
3HAYEHUIO €ro JJIMHBbL. BpluncieHue mnepuojia KojeOaHMWil Ipy3a Ha HPYKUHE MO HM3BECTHBIM
3HAYEHUSIM €r0 MACChI U )KECTKOCTHU MPY>KUHBI.

BpipaboTka HaBBIKOB BOCHPHUHUMATh, AaHAJIM3UPOBATh, MepepadaTbiBaTh U MPEIbSBIATH
MHpOpMalMI0O B COOTBETCTBMM C IIOCTaBJIEHHBIMM 3ajayaMu. IlpuBeneHue mnpuMepoB
aBTOKOJIe0aTeNbHBIX MeXaHnuecKkux cucreMm. [Ipoenenue kiaccudukanuu koaeOaHui.

Tema 4.2 DjieKTPOMATrHUTHBIE KOJIeOAHUS U BOJIHBI

CBoOonHbIE dJeKTpoMarHuTHble KojieObanus. [IpeBpaimieHue sHeprum B KojgeOaTeIbHOM
KOHType. 3aryxarolue 3JIeKTpOMarHUTHbIe  KosebaHus. ['eHepaTop  He3aTyxarollMX
3JIEKTPOMAarHUTHBIX KoJjieOaHui. BbIHyX/eHHbIe 3yeKTpuyeckue kosnebanus. [lepemMeHHbINH TOK.
I'enepatop nepemeHHOro Toka. EMKOCTHOE M HHIAYKTHUBHOE COIIPOTHBIIEHMS IIE€PEMEHHOIO
Toka. 3akoH Oma I 2JeKTPUYECKOW IIeNH TNEePEeMEHHOro TokKa. PaboTra W MOIIHOCTH
nepemMeHHoro Toka. [‘eHepatopsl Toka. Tpancopmatopbl. TOKH BBICOKOW YacCTOTHI.
[Tonyuenune, nepenada u pacnpeneaeHue 3JIEKTPOIHEPTHM.

DJIEKTPOMAarHUTHOE TI0J€ KakKk OCOOBIH BHUJ MaTepuu. ODJIEKTPOMATHUTHBIE BOJIHBIL.
Bubpatop I'epria. OTKpbITBIM KosieOaTenbHbIM KOHTYp. M300perenue pamgmo A. C. IlomoBeiM.
[Tonsarue o paanocsszu. [IpuMeHeHHe >IEKTPOMAarHUTHBIX BOJIH.

Buabl yueOHoI qeTeIbHOCTH

Habmtonenne ocuuiuiorpaMM TapMOHHYECKHUX KoyieOaHMil cuiibl TOKa B 1ienu. M3mepenue
3JIEKTPOEMKOCTH KOHJeHcaropa. lM3mepeHue HMHAYKTUBHOCTL KaTymku. lccnenoBanue
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SIBJICHUS DJICKTPUUYECKOTO pe30HaHca B TocieaoBaTenbHOW menu. [IpoBenenune aHaioruu
MEXKITY dbuszngeckuMu BEJIMYHHAMH, XapaKTePU3YIOIIUMHU MEXaHUYECKYIO "
AJIEKTPOMATHUTHYIO KOJIeOATEIIbHBIE CUCTEMBI.

Pacuer 3HaueHWI CUJIBI TOKa W HAIpsHKEHUsT HaA DJIEMEHTax IEeMHU TEePEMEHHOr0 TOKa.
HccnenoBanue npuHOMIIA ASHCTBHS TpaHchopmaropa. MccienoBaHue NpUHIUANA JICHCTBUS
re’Heparopa NepeMeHHOro TOKa.

Ocy1ecTBiieHHE 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. OObsicHEeHUE
NPUHLIMIIHAIBHOTO Pa3IddMs IPUPOABI YIIPYTUX U 3JIEKTPOMArHUTHBIX BOJIH. M3i105keHne cyTn
SKOJIOTMYECKUX MPOOJIEM, CBSI3aHHBIX C 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMU U BOJTHAMH.
OOBsICHEHUE POJIU AIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX HcCIIe1oBaHUSIX BeenenHnoil.

Pa3zgea 5 OIITUKA

Tema 5.1 Ilpupona cBera. BosiHOBBIe cBoOlicTBa cBeTa

CKOpOCTh pacHpOCTpaHEHUsl CBETA. 3aKOHbl OTpPaXEHWs U mpesiomyeHus cBera. [lomHoe
oTpaxkeHue. JIunu3pl. I'ma3 kak onrtuueckas cucrema. OnNTUYECKUE TPUOOPHI.

HNntepdepennust cera. KorepeHTHOCTh cBeTOBBIX Jydyed. HMHTepdepeHIus B TOHKHX
mieHkax. [lomocsl paBHoi TonmmuHbl. Konbna HerloTona. Mcnonp3oBanue uHTEpPEpeHIMU B
Hayke © TexHuke. Judpakums cpera. [udpakuus Ha 1ETd B HapaUIeNbHBIX JTydax.
Hudpakumonnass pemerka. Ilonsatue o rosnorpadpuu. Ilonspuszauuss NONEPEUYHBIX BOJH.
Ionspuzanust cBera. JIBonHoe nyuenpenomsieHue. Ilomsipounsl. Jlucniepcust cBera. Buabl
criekTpoB. Crniektpbl ucnyckanus. CHEKTphl MOTJIONIeHUs. YIbTpaduoiaeToBoe M HHOpaKpacHOE
n3nyuyeHus. PenrrenoBckue nyun. Mx mpupona u cBoMcCTBAa.

Buab1 yueOHoii 1eATEIbHOCTH

IIpuMeHeHne Ha IPaKTUKE 3aKOHOB OTPAXKEHUS U IIPEJIOMIICHUS CBETA IIPU PELICHUHU 3a1a4.
Onpenenenre CHEKTPaIbHBIX TPAHUI] YYBCTBUTEJIBHOCTH YEJIOBEUECKOIOo rIja3za. YMEHHe
CTPOUTH H300pa)keHUs NPEIMETOB, JaBaeMble JIMH3aMU. PacyeT paccTOsiHHUS OT JIMH3BI J0
n300pakeHus nmpeamera. Pacuer ontuueckoi cuiibl JIMH3BL. V3mepeHnune (OKyCHOTro paccTOsHUS
nuH3bl. McnblTaHue Moaeiell MUKPOCKOIIA U TEJIECKOIIA.

Habmionenue siBieHUss MHTEpPEpEeHLMH >3JIEKTPOMAarHUTHBIX BOJH. HaOmronenue siBieHus
Iu@pakiuy 3IeKTPOMarHUTHBIX BOJIH.

HaOmnronieHne siBiaeHUs MOISPU3ALMM JIEKTPOMATHUTHBIX BOJH. M3MepeHue IMHBI CBETOBOM
BOJIHBI [0 pe3yjibTaTaM HaOmroJeHus sBiIeHUs uHTepdepeHuuu. Habmronenue sBieHUs
nudpaknuu ceera. Habmrogenue siBieHUs MOJsIpU3aliuy U aucnepceuu ceeta. [louck paznuuuii u
CXOJACTBA MEXJy JIU(PPAKIMOHHBIM M JIHUCHEPCHOHHBIM cHekTpamu. lIpuBeneHue npuMepos
MOSIBJIGHUSI B TIPUPOJIE M HCIIOJIB30BAHUS B TEXHUKE SIBICHUW HMHTepepeHInH, Tudpaxiuu,
MOJIApU3allMM U JUCIiepcun cBerta. [lepeuncnenne MeTol0B MO3HAHMS, KOTOPBIE HCIIOJIb30BaHbI
IIPU U3YUYECHUU YKA3aHHBIX SBJICHUU.

Paszea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBauroBas ontTuka

KBantoBas rumore3a Ilnanmka. @otonsl. Buemnwuii dortosnexkrpuyeckuii 3¢ PekT.
Bnytpennuii pororpdexr. Tumnsl poTodr51€ MEHTOB.
Tema 6.2 ®u3zuka atomMa U1 aTOMHOI0 siApa

PazBuTne B3rIAMOB HAa CTPOSCHHE BEIISCTBA. 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax
Bojiopoaa. Snepuast moaens atoma. OnbiThl 3. Pesepdopaa. Moaens atoma Bogopoaa mo H. bBopy.
KBaHTOBBIE TEHEPATOPHI.
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EctecTBeHHasi paluOaKTUBHOCTh. 3aKOH paJIMOAKTHBHOrO pacmnajna. CriocoObl HaOMOACHUS U
peructpamnuu 3apspkeHHbIX yactuil. Jddext BaBunoBa — YepenkoBa. CTpoeHHE aTOMHOTO sIpa.
Jedext w™acchl, DSHEPruUs CBA3UM U YCTOWYMBOCTH ATOMHBIX sjaep. SAepHbIE peakIiuu.
HckyccTBeHHass paaumoakTUBHOCTH. Jlenenue Tsokenbix sigep.  LlemHast  simepHast  peaxuwsi.
VYnpasnsgemas nenHas peakius. SAnepHbeiii peakTop. IlomydeHue paaroakTUBHBIX M30TOIOB U HX
npuMeHeHue. buonornyeckoe AeMCTBUE PAIUOAKTUBHBIX U3JTyUYCHUN. DJIEeMEHTApHBIC YaCTUIIbI.

4 YCJIOBUSA PEAJIMZALIUN YYEBHOI'O IPEIMETA

4.1 MaTepuajibHO-TEXHHUYECKOe o0ecreyeHne

Jis peanu3anuy IporpamMMbl  y4eOHOTO MpeaMeTa MPEeayCMOTPEHBI CIEAYIONIUE CIEIHalbHbIC
MTOMEIIIEHUS U OCHAIICHHE!

Tun u HaMMeHOBaHHE

Ocnameﬂne CIICHIUAJBbHOI0 ITOMECIICHUA
CIIeINAJBbHOI0 ITOMCIICHUSA

KaOMHeT €CTeCTBCHHOHAYYHbIX | YueOHas  ayauTopus Ul NpPOBEIEHHs  Y4eOHBIX,
JUCLUIUINH NPAaKTUYECKUX M JTAOOPAaTOPHBIX 3aHATHH, /UL TPYIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTAllMM, AJI TEKYLIEr0 KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUU.

nabopatopust PU3uKu VYuebHas ayIuTopus Ui IpOBeIeHUs yUeOHBbIX,
NPaKTUYECKHUX U JTa00PATOPHBIX 3aHATHMA, ISl TPYIIIOBBIX H
MH/IMBUYaJIbHBIX KOHCYJIbTALUH, U TEKYLIEr0 KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUU.

Pabouee mecTo mpenoaaBaTensi: NEPCOHANBHBIN KOMIIBIOTED,
IPOEKTOP, paboure MecTa 00yJaromuXxcs, J0CKa yaeOHasl,
yueOHasi meOerb;

KO®, npemoncrpanmonHoe  oOopydoBaHHE TIO  TeMe
"IlepemeHHbIil TOK", JEMOHCTPALMOHHOE OOOpYIOBAaHUE IO
TeMe "DnekTpocTaThKa", MOJIENIH KPUCTAIIIMYECKON PEIIETKH,

JIEMOHCTPALIMOHHOE o0opyoBaHue 1o TEME
"OnexktpoMarHetusm", Mozaenb "OnekTpodopHas MamvHa"
I'urpometp IICUXOMETPUYECKUI BUT-1;
HaGops1 pPEe3UCTOPOB TUTST MPaKTUKYMa;
HaGops1 nabopaTopHbIe «MexaHHKay;
HaGops1 nabopaTopHbIS o 3JIEKTPOJIN3Y;
HaGops1 nabopaTopHbIe «OnTukay;
Mopnenn o ¢dusuke;
Ha6op o 3JIEKTPOJIU3Y (IeMOHCTpalMOHHBIN );
[TpubGop mJis AEMOHCTpAllMU 3aBUCHUMOCTH CONPOTHUBIIECHUSA
MeTaia oT TEMIEPATYPHI;
[Tpubop JUTS W3y4YEHUs IpaBuiIa Jlenna;

[Tpubop a1 U3MepeHus IJIMHBI CBETOBOM BOJHBI ¢ HAOOpOM
JU(PPaKIMOHHBIX PEIIETOK;

[Tomemenne pans camocrosaTensHOH | [lepconanbHbie KommbloTepsl ¢ maketom MS Office, Berxomom
paboThl OOYJArOIITXCS B MIHTEpHET U ¢ JOCTYIIOM B AJICKTPOHHYIO HH(GOPMAIIMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

[Tomemenne g xpanenuss  w | llkadb, cremmaxu  aas  XpaHeHUs  J1aOOpaTOPHOTO
npodumakTudeckoro  00CITyXKUBaHUS | 000PYAOBaHUS, UHCTPYMEHTOB U PACXOTHBIX MATEPHAIIOB.
y4ueOHOro 060pyJOBaHMs

4.2 YyeOHO-MeTOAMYeCKOe H HH(POPMALIMOHHOE 00ecledeHHe peajn3aluu NporpaMmmbl
OcCHOBHbBIE HCTOYHHUKH:
1. Tapacos, O. M. ®usuka : yuebroe nmocodue / O. M. TapacoB. — Mocksa : DOPYM : UHOPA-
M, 2019. — 432 c. — (IIpodeccuonanbuoe obpazoBanue). - ISBN 978-5-91134-777-2. - Tekcrt:
anektpounsiid. - URL: https://znanium.com/catalog/product/1012153
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https://znanium.com/catalog/product/1012153

2. Poxnonos, B. H. ®wusuka : yue6HOe mocobue it cpeaHero npodeccruoHaaibsHoro oopasosanus /
B. H. PomuonoB. — 2-¢ w3a., uchp. u jgon. — Mocksa : MzmatensctBo HOpaiit, 2022. — 265 c¢. —
(ITpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-07177-1. — Tekct : dSIEKTpOHHBIA //
OopasoBarenbHas miaThopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490599

3. [Tunckuit, A. A. ®usnka : yueonuk / A.A. ITunckwmii, I'.}O. I'pakoBckwuii ; mox o6m1. pen. FO.H.
Huxa, H.C. IlypermeBoit. — 4-e¢ usn., ucnp. — Mocksa : POPYM : UH®PA-M, 2022. — 560 c. —
(Cpennee npodeccrnonansuoe obpazoBanue). - ISBN 978-5-00091-739-8. - Tekcr: anekrponnsbiit. - URL:
https://znanium.com/catalog/product/1712397

JlonotHUTE/IbHbIE HCTOYHUKU:

1. Hemumuenko, B. WM. ®usuka [DnekrpoHHBIH pecypc|: yuebnmk / B. W. demumuenko,
U. B. lemuauenko. — 6-e¢ 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. ®uzuka: OCHOBBI 3JIEKTPOAMHAMUKH. DJICKTPOMArHUTHBIC KOJICOAHHS U BOJTHBI :
yue0. mocobue / C.H1. Ky3nenoB. — 4-¢ u3g., ucnp. u gorn. — M. : By3osckuii yucOnuk : MTHOPA-M,
2018. — 231 c. - ISBN 978-5-9558-0332-6. - Tekctr: oanekrtponnsii. - URL:

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

Ilepuoauueckne u3xaHust
1. Hayxka u xwu3nb. — ISSN 0028-1263
MeToanyeckue yKasaHus:

1. Kopneesa H.B. JIaGoparopubie paboTsl o pusuke: paboyast TETpaap M0 TUCHUILTHHE «DH3UKA » IS
CTY/IEHTOB CIIELUAIILHOCTEN TEXHUYECKOI'0 U €CTECTBEHHOHAy4yHOro npoduiueit. Marauroropck: 13a-
BO MarnuToropck. roc. TexH. yH-ta uM. I'.1. Hocoga, 2018.

IIporpammuoe o0ecneuenune u UHTepHeT-pecypcenl:

MS Windows

Calculate Linux Desktop

MS Office

7 Zip

DNeKTPOHHBIE IIJIaKaThl O JUCHUILIMHAM: Du3uKa

HNuTepHeT-pecypcnl

1. Enunas xosuiekius u@poBeix 00pa3oBaTenbHbIX pecypcoB Www.school-collection.edu.ru

2. EpguHoe okHO JocTyma K oOpa3oBarenbHbIM —pecypcam  Poccuiickoit  ®enepauuu
http://window.edu.ru/

3. Enunbli nopran uHTEpHET-TECTHPOBaHUs B chepe oOpazoBanus: https://i-exam.ru

4. HHTyWuT — HaAMOHAIIBHBIN OTKPBITHIN yHUBepcuTeT http://www.intuit.ru/studies/courses,

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

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

7. CIIO B poccuiickux mxkoinax: komanaa ALT Linux pacckasbiBaeT 0 BHEIPEHHUU CBOOOJHOTO

nmporpaMMHOTO oOecrieueHuss B MmKojiax Poccum [DnekTpoHHBI pecypc]. — Pexum gocryna:
http://freeschool.altlinux.ru  /, ceobomHbIi. — 3ari. ¢ akpana. f3. pyc.
8. ®denepanbHbIiA oOpa3oBaTeIbHbIN nopTan «MHpOpMaIIMOHHO-KOMMYHHUKAITHOHHBIC

TEXHOJIOTUH B 0Opa3oBanumny». http://window.edu.ru/resource/832/7832
4.3 YyeOHO-MeTOAMUYECKOe 00eciedyeHre CaMOCTOSITeIbHOI padoThl 00y4aKOLIUXCH

CamocrosTenbHas paboTa sSBISeTCs 00s3aTeNbHON A1 Kax1oro odydatomierocs. CaMocTosTenbHas
paboTa MOMKET OCYIIECTBIJIATHCS WHAWBUAYAIBHO WM TPYyNIaMH B 3aBUCUMOCTH OT LeNIH, 00BbeMa,
KOHKPETHOW TeMaTUKU CAMOCTOSITETIbHON pabOThl, YPOBHS CIOXKHOCTH, YPOBHS YMEHUI 00ydaronIuxcs.

KoHTponb pe3ynpTaToB BHEAYAUTOPHOW CAMOCTOATENBbHON paboThl OCYIIECTBISATHCS B Mpeaenax
BpPEMEHH, OTBEJCHHOTO Ha O0s3aTelbHBIC yYeOHBIE 3aHATHS W BHEAYIUTOPHYIO CaMOCTOSTEIBHYIO
paboty oOydaromuxcsi 1Mo y4eOHOW TUCIHIUIMHE, MPOXOIUT KaK B MHCbMEHHOHN, TaKk W YCTHOW WM
CMEIIaHHO# (popme, ¢ IpecTaBICHUEM H3/ICIHsSI WA MPOAYKTa TBOPUECKON IEATEIIEHOCTH.

B kauecTBe (hopM U METOJOB KOHTPOJISI BHEAYIUTOPHON CaMOCTOATENBHOM pabOThl UCIIONB3YIOTCS:
IIPOBEPKA BBIMOJIHEHHONW pabOThI MPENoAaBaTeIeM, CEMUHAPCKUE 3aHATHS, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHBIE pabOTHI, 3aIIUTa TBOPUECKUX paboT U Jp.
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Ne | HaumeHoBaH#Me pa3jienia/TeMbl Buael 3agaHuii g CaMOCTOSITEIBHOWM — BHEAYIMTOPHOMU
paboTHI
1 TekcT 3aganna:
CocTaBUTh IIIOCCAPUI 110 MEXAHUKE
Mean:
PAcKpBITh COJIEpKAHUE OCHOBHBIX TEPMUHOB, DPa3bsSCHUTH
CJIOBa-TE€PMUHBI B KOHTEKCTE IaHHOW TEMBI, PACKPBITb HX
3HAYCHHE, JaTh UX HAYYHOE TOJIKOBAHUE.
Tema 1.1 Kunemaruka PexoMeHaauM 10 BLINOJHEHHIO 3a1aHNUA:
Tema 1.2 3aK0oHBI MEXAHUKU s BexaeHust riioccapus AO0JDKHA OBITH 3aBefeHa OTIEIbHAs
Hrerorona TeTpaab WIM MOXKHO BECTH CJIOBaph C KOHIIA OOUIEH TeTpaau
Tema 1.3 3ak0oHBI COXpaHEHHUSI B JUIL  KOHCTIEKTOB, BO3MOXXHO COCTaBJICHHE JJICKTPOHHOTO
MCXaHHKE rioccapusi Kak 0JIHOTO U3 BUJOB MHAUBUAYAIbHBIX POEKTOB.
Kpurepum ouenku:
TouHocTh  (HOPMYIUPOBOK TEPMHHOB TMIPH  MPOBEICHUU
(bu3MYECKOro AUKTAHTA, IJIoCcCapuil caaeTcs B OyMaKHOM WIIH
ANeKTpOHHOM Bapuante. ConepkaTelibHash 4acTb U 00beM
TEPMHUHOJIOTHU JIOJDKHBI COOTBETCTBOBATH IPEIbSIBICHHBIM
TpeOOBAHUSIM.
2 TekceT 3a1aHuA:
Tumosie pacueTHO-TpaduIecKre padOThI
Tema 1.2 3aKOHBI MEXaHUKU p padp p
Hean:
Herorona 3aIaHUI: NMyOJICHHE paHee H3YYCHHOIO0 Marepuala
Tema 1.3 3akoHBI cOXpaHEHUS B - YTIYOIe p i p ’
MeXALIKe BBIPaOOTKAa yYMEHHII W HABBIKOB IO MPUMEHEHHUIO (HopMmyd,
' COCTABJICHUIO aJITOpPUTMa THIIOBBIX 3aJaHUN, TPUMCHCHHUE
Tema 3.1 DnekTpudeckoe moJie
MOJTYYCHHBIX 3HAHHS HA MPAKTHKE
Tema 3.2 3aKOHBI IIOCTOSIHHOT'O .
ToKa PexoMeHaanuu M0 BLINOJHEHHIO 3a1aHMS .
BBIIIOJTHEHUS AKHECHHM 10 IPEII0KCHHOMY aJTOPHTM
Tema 3.4 MarauTtHoe 1oJje y“? pelt Y P Y
CaMOCTOSTEIbHBIN IIOMCK anropuTma BBIIIOJITHCHUS
Tema 3.5 DnexrpoMarauTHas .
YOpaKHCHU I
WHTYKIIHS
Kpurepun onenkn:
Tema 5.1 [Ipupona cgera. N
N TOYHOCTH  PacueTroB; OOBEM  BBIMOJHEHHBIX  3aJaHUH,
BonHoBbIC cBOIiCTBa CBETa
odopmieHue
3 TekcT 3agaHnd:

Tema2.1 OcHOBBI MOJIEKYISIPHO-
KUHETUYECKON TEOPHH

Tema 2.3 CBolicTBa 1apos,
KUJIKOCTEH M TBEPIBIX Tl
Tema 4.1 Mexanuueckue
KoJiIeOaHUs U BOJHBI

Tema 4.2 DnekTpoMarHuTHbIE
KojeOaHusI U BOJTHBI

Tema 5.1 Ilpupona csera.
BonHoBbIE CBOMCTBA CBETA
Tema 6.1 KBanToBas ontuka

CocTaBuTh CpaBHUTEIbHYIO TAOIUILY

Hean:

MOBTOPUTh M CHUCTEMATHU3UPOBATh M3YYCHHBI MaTepual,
HAay4YUTbCSl BBIACNATH TJABHOE W OCHOBHOE, JIAKOHUYHO,
KOMITAKTHO ¥ CXaTO W3JIOKUTh OTOOpaHHBIA MaTepual,
HAYYUTHCS KIACCH(PUIIMPOBATh HU3JaraeMblii Marepual I1o
YPOBHSIM 3HAaYUMOCTH.

PexoMeHaamuu N0 BLINOJHEHHUIO 3a1aHHUS:

JlanHble CcpencTBa HATJIAIHOCTH  BBITIOJHSIIOT — (DYHKIIHIO
KOHCIIEKTUPOBAHMS Marepuana. [Ipu 3aII0JIHCHUN
CpPaBHUTEIHHON TAOJIUIIEI HEOOXOJAUMO BBIJICIIUTH TJIaBHOE B
Teme. JIakOHWYHO, KOMITAKTHO, C3KATO M3JIOKHUTHh OTOOPAHHBIN
Marepuan. Jlormka TmOCTpOeHUsI TaOJIUI] - OTpaKEHUeE
COZIEpXKATENbHBIX CBSI3€M MEXAy €IUHHUIIAMU H3JIaraeMoi
uHpopManuu, WX dYeTKas KiIacCU(PUKAIUSI 10 YPOBHSIM
3HAYUMOCTH.

Dramnbl paboThl HaJl CPAaBHUTEILHON TabIUIIeH

1. TTouck uadopmaryn
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2. Ananu3 uHpOpMaun

3. Ocmpbicienue nHpoOpMaIuu

4. Cunte3 uH(opMarum.

Kpurepum ouenku:

000CHOBaHKE, IOTHIHOCTh, YETKOCTh, PAIIHOHAIEHOCTh
U3JIOKEHUS MaTepuana.

Tema 2.1 OCHOBBI MOJIEKYJISIPHO-
KHHETHYECKOM TEOPHU.
WneanpHbiiiras

Tema 2.2 OCHOBBI TEPMOJUHAMUKHI
Tema 3.1 DnekTpudeckoe moJie
Tema 3.2 3aKOHBI IOCTOSIHHOT'O
TOKa

Tema 3.3 DnekTpUUeCKHil TOK B
pa3IUYHBIX Cpeiax

Tema 5.1 Ilpupona cBera.
BoaHOBEIC CBOMCTBA CBETa

Texer 3apanua:

[TonroroBka K CEMUHAPCKOMY 3aHSATHUIO

Heab:

YriyOuth, KOHKPETU3MPOBaTh W  PACIIUPUTh  3HAHUSA,
OBJIaJICTh UMU Ha 0oJiee BBHICOKOM YpPOBHE PEMPOAYKIUU H
TpaHchOopMaIHH. 3akpenuTh ~ yMEHHUS U HAaBBIKH
CaMOCTOATEJIbHOMN paboTHI. Pacmuputs 001,
npodeCCUOHATIBHBIN U KyJIbTYpHBIH KPYTro30p.
PexomeHnaanum no BHIMOJTHEHUIO 32 JaHUA:

[TonroroBka K CEMHUHApPCKOMY 3aHATHIO SIBISETCA OJHUM W3
HaubOoJee CJIOXKHBIX BHUIOB CaMOCTOSITENIBHOM pPaloTHI,
00JIBILION LeeHaNpaBIeHHON CaMOCTOATEIbHON pabOThl Hajl
BBICTYIUICHUSMU W/WJIH JTOKJIaJIaMHU.

DTanbl MOATOTOBKHU:

1) BeisicHUTB TeMy 1 BOITPOCHI CEMUHApa

2) O3HaKOMHUTBHCA C PEKOMEH0BAHHOM JINTEPATYPOI

3) BeisicHUTh HHIUBUYATbHOE 33aJaHUE (€CIIH €CTh)

4) [InanupoBaHue pabOTHI:

5) UreHne TUTEpaTyphl: HAUYWHACTCS ¢ OCHOBHBIX HCTOYHHKOB
(yueOHUK, JEeKIUs) U 3aKaHUYMBaeTCsl paboTol Hall
JIOTIOJIHUTEIbHOM JINTEpaTypOi

6) Beimucku: genaroTcs Mo KaKAOMY IMyHKTY IJIaHa.

7) CocraBieHue IUTaHa BBICTYIUICHUS, TOTOBSITCS IIMTATHI,
TE3HCHI.

[Inan momoraer oOpraHuM3oBaTh CBOIO pabOTy HaJX TEMOH,
JIeNaeT OTBEThl 0OoJiee IIeJIeHANPABICHHBIMH, JIOTUYHBIMH,
MOCJIeI0BATENbHBIMY, 10Ka3aTE€IbHBIMU.

Kpurepun onenkn:

c(hopMyJIMpOBaTh MOJHBIA U MPAaBUIBHBIM OTBET HAa BOIPOCHI
ceMHUHapa,

JIOTUYHO U CTPYKTYPUPOBAHO U3JI0XKUTH MaTepuai. [lpu satom
CTYJIEHT JJOJKEH MOKa3aTh 3HAHUE CIIEIMAIIBHON JTUTEPATYPBI
MIPOJICMOHCTPUPOBATh yMEHHE OO0O03HAYHMTH MPOOJIEMHBIE
BOIIPOCHI B COOTBETCTBYIOIIEH 0bacTu

MIPOAHAIM3UPOBATH MX U TIPEIJIOKUTH BAPHAHTHI PEIICHHM,
JaTh ~ HMCUEPHBIBAIOLIME OTBETHl HAa  YTOUHSIOUIUME U
JIOTIOTHUTEIIbHbIE BOIPOCHI

Tema 2.2 CgoiicTBa
AKHUJKOCTEH U TBEPABIX TEJ
Tema 2.3 OcHOBBI TEpPMOAVMHAMUKHI
Tema 3.1 DnekTpruueckoe moJje
Tewma 3.4 MarnutHoe 1niose

1apoB,

Tema 4.2 DieKTpOMarHuUTHbIE

Texer 3apanus:

[IpuroTOBUTH MUHH-TIPOEKT

Hean: pa3BuTHE NUYHOCTH YYalllUXCS HAa OCHOBE YCBOECHUS
YHUBEPCATBHBIX CITOCOOOB JEATEILHOCTH

Pa3BuBaTh y ydammxcs CHOCOOHOCTH CaMOCTOSITEIIBHO
CTaBUTh y4eOHBIC 11U, MPOCKTUPOBATH IYTH MX peaTu3aiiu
(T.e. ONTUMAIbHO OPraHU30BBIBATH CBOIO JIEATEIBHOCTB),
KOHTPOJIUPOBaTh W OIICHWBAThb  CBOM  JIOCTHIKCHUS
dbopMUPOBATh YMEHUE YUYUTHCS). MHTErpalis HMEIOIIUXCS
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KO0JIEOAHUSA U BOJIHBI

Tema 5.1 Ilpupona

CBCTa.

BosHoBEIE CBOMCTBA CBETa

Tema 6.2 ®usuka
aTOMHOTO si/ipa

aroma

u

3HaHUH U IpuoOpeTeHNe HOBBIX

PexoMeHngaumu 1o BbINOJIHEHUIO 32/1aHUA:

[TpoekTHAast AEATENBHOCTh - YaCTh CAMOCTOSITEILHONW paboThI
ydamuxca. KadecTBEHHO BBINOJIHEHHBIM TIPOEKT — 3TO
MOATAIHOE TUIAHUPOBAHUE CBOUX JICWCTBUM, OTCIICKHUBAHUE
pe3ynbTaToB cBoeil pabotbl. [lokazatenem yCHEMIHOCTH
IIPOEKTA SIBIISIETCS €ro MPOIYKT.

Kpurepum ouenku:

AKTyabHOCTb,  TJyOMHAa, HAYYHOCTH  TEOPETHYECKOTO
MaTrepuaa; YETKOCTh +BBICTYIUICHHUS], YPOBEHb
CaMOCTOSITEJIBHOCTH;  MCIOJIb30BAaHUE  MYJIbTUMEIUNHON
IIPE3EHTALINH, €€ KaUeCTBO; BpEMs BBICTYIUICHUS
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5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUMSA YYEBHOTI'O ITIPEIMETA
KoHTponb M OIlEHKA pe3ynbTaTOB OCBOEHUS IJUCHMILIMHBI OCYIIECTBIIAETCS IPENOAABATEIEM B

MPOLIECCE TEKYIIET0 KOHTPOJIS U IPOMEXKYTOUHON aTTECTALIUU.

5.1 Tekyuuii KOHTPOJIb

No KoHTponmpyembie pa3iess KonTtponmupyemsie HanmenoBanue
} (Tembl) yueOHOTO IIpeIMeTa pe3yJIbTaThl OLIEHOYHOT'O CPEACTBA
1 BBenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pa3znen 1 Mexanuka IIP1, ITP2, ITP3, ITP4, | Konmpomhas paboma
IIP9 Tecm
3 JIP4, MP4, IIP1, IIP4 | [uxmarmol
Tema 1.1 KunemaTuka I
Ipaxkmuueckas paboma
(npaxkmuseckoe 3a0arue)
4 Tema 1.2 3axkoHwsl wMexaHukH | JIP4,MP3,IIP2, Tpaxmuyeckas paboma
Hrrorona [IP4,11P9 (npaxmuueckoe sadarue)
5 Tema 1.3 3akonsl coxpanenusi B | JIP4, MP3,MP9, IIPI- | Ilpaxmuuecxas paboma
MEXaHUKE 1IP4 (npaxmuueckoe sadarue)
Jlabopamopnas paboma
6 Pa3nen 2 JIP4, JIP9, MP3, MP4, | Tecm
MP9Y, IIP2, TIP3, Konmpomnas paboma
OcHoBbI MosIeKy ISIpHON GU3HKY | [Py [1P7, TIPS, ITPY,
H TEPMOAMHAMUKHA IIP10, ITP11
7 Tema 2.1 OcHoBbI MoNeKynspHO- | JIP9,MP3, MP4, IIP2, | [lpaxmuueckas paboma
KWUHETHYECKOU TEOPUHU. 1IP3, I1P4, IIPS (npaxmureckoe 3adariue)
W neansHbliiras Jlabopamopnas paboma
Juxkmarmot
8 2.2 CpoticTBa napos, xwunkocteit u | JIP9, MP3, IIP3, IIP7, | Jlabopamopnas paboma
TBEPIBIX TEN IIPS, I1P9, IIP10
9 Tema 2.3 OcHoBwl | JIP4, MP3, MP9, IIP2, | llpaxmuueckas paboma
TEPMOJIUHAMUKH IIP3, [1P4. IIP] ] (npaxmuueckoe 3a0ate)
10 JIP13, MP3, MP4, Konmpomras paboma
Pasen 3 MPs, IIP4, [IP5, | Tecm
DIEeKTPOANHAMHUKA TP, ITP7, ITPS,
1IP11
11 JIP13, MP4, MP5, Tpaxmuueckas paboma
Tema 3.1 DnexkTpuyueckoe 1oJie [1P4, [1P6, 11P7 (rpaiamuseckoe sadaiue)
12 JIP13, MP3, MP4, Tpaxmuueckas paboma
Tema 3.2 3aKOHBI MOCTOSHHOTO IIP4, IIP5, TIPS (nparmurieckoe sadariie)
TOKa Jlabopamopmnas paboma
Jluxmarmoi
Tema 3.3 DneKkTpUUeCKUN TOK B JIP13, MP3, MP4, Jlabopamopnas paboma
13 pa3IMYHBIX Cpeaax IIP4, TIPS, [IP11
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14
Tema 3.4 MaruuTHoe 110JIe AP35, ITP4, ITP1 Tparamuecas paboma
(npaxkmuueckoe 3a0arue)
15 Tema 3.5 DiexkrpoMarHuTHas JIP13, MP1, I1P4, Lpaxmuyeckas paboma
WHTYKIIHSI IIP11, IIP6 (npaxmureckoe 3a0aHue)
16 JIP4, JIP13, MP3, Tecm
Paznen 4 MP4, IIP1, ITP2, Konmponvhas paboma
KoJie0anus 1 BOJIHBI I1P4, ITP10
17 Tema 41 MeXAHIICCKIE JIP13, MP3, IIP], Tpaxmuyeckas paboma
IIP2, ITP4 (npaxkmuueckoe 3a0anue)
KOJI€0aHUA U BOJIHEI Jlabopamopras paboma
18 JIP13, MP3, MP4, Lpaxmuyeckas paboma
Tema 4.2 DnekTpomMarHuTHbIE
5 IIP1, ITP2, ITP4, IIP10 | (npaxmuueckoe 3a0anue)
KOJIEOAHUS U BOJIHBI Jlabopamoprasi paboma
19 Pasnen 5 JIP4, Zl‘llii, Zg;, 11P2, [];ecm -
OnTiKa 2 OHMPOTILHASL PAbOMa
20 Tema 5.1 TIlpupoma cBera. JIP4, MP3, IIP1, Tpaxmuueckas paboma
B . IIP2, ITP4, IIP8 (npaxmuveckoe 3a0arue)
OJIHOBELIE CBOMCTBA CBETA Jlabopamoprasi paboma
21 Pasaen 6 JIP4, MP9, ITP2, I1P4, 17; ecm -
DJIeMeHTBbI KBAaHTOBOH QU3NKHN 11P6, 1TP11 ORIPAToRAZ paboma
22 JIP4, MP9, IIP2, IIP4, | Ilpaxmuyeckas paboma
Tema 6.1 KBanToBas ontuka IIP6, ITP11 (nparmurieckoe 3adanue)
23 Tema 6.2 dusuka aroma u J1P4, MP9, 11P6, Hpamnuqeacaﬂp;zgoma
ATOMHOTO 71pa JTIP11 (npaxmuyeckoe 3a0arue)
24 Pasnen 7 JIP4, MP9, IIP1, IIPS, | Tecm
IBojonusa Beeennoii 11P7, ITP11
25 Tema 7.1 Crpoenue u paszsutu( JIP4, MP9, [IPI, IIPS,
Bcenennoun IIP7, IIP11]
Kpurepun oueHku Tecta
3a KaX[Iblii MPaBUIBHBIN OTBET — 1 Oasmt
3a HenpaBWIbHBIN 0TBET — 0 OaIoB
[TpotieHT KauecTBeHHast o1ieHKa HHANBUAYAIBHBIX 00pa30BaTENbHBIX JOCTUKCHHMA
PE3yIbTaTUBHOCTH
(IpaBUIIBHBIX Oamn (oTMeTKa) BepOAJIbHBIN aHAJIOT
OTBETOB)
90 + 100 5 OTJINYHO
80 +~ 89 4 XOPOIIIO
70 =79 3 yIIOBJIETBOPUTEIHHO
menee 70 2 HE YJIOBJIETBOPUTEIHHO
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Kpurtepun oneHKH NpaKTHYECKUX M KOHTPOJIBHBIX padoT

Ounenka "OTJIMYHO'" CTaBUTCS, €Clid padoTa BBHINOJHEHA B IMOJHOM O0BEME C COOIOJIEHUEM
HEe0oOXOIMMOM TOCTEN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aUCH U BBIYUCIICHUSI.

Ouenka '"Xopomo' CTaBUTCS, €CJIU BBIITOJHEHBI TPEeOOBAHUS K OIEHKE "OTIMYHO", HO JOMYIICHBI
2-3"emouera.

Ouenka "y10BJ1eTBOPUTEIbHO' CTaBUTCS, €CIM paboTa BBIMOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YNIbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

OueHka '""Hey/10BJIETBOPUTEIBHO'" CTaBUTCS, €CITU pab0Ta BBIMOJHEHA HE MOJTHOCTHIO U 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

5.2 IIpomMe:kyTOUYHAS aTTeCTAIMS

[IpomexyTouHass arrecTanysi OOYYAIONIUXCS OCYIIECTBISICTCS 110 3aBEPIICHHH H3y4CHUS
JTUCIUIUTAHBI U IO3BOJISIET ONPEAETUTh KAUeCTBO M YPOBEHb €€ OCBOCHHUSI.

®opma NpoOMEKyTOUHON aTTecTalluu o yueOHoMy mnpeamery «DPusnka»- 3K3aMeH BO 2 ceMecTpe.

No Konumponsnsie gonpocwt Ixk3amena/Oudaxmuueckue eOUHUbl Tema

[TepBblif HMCKYCCTBEHHBIM CIYTHUK 3emwyd ObL1 3amylieH B Pasznen 1. Mexanuka
Coserckom Coroze 4 oxtsi6ps 1957 r. Ilpu BbIxOAe Ha OpOUTY OH
uMmen ckopocTh 8 km/c. Kakoe paccTosiHue Iposieres CIyTHHK 3a

1,5 mun?
1 | OcHoBuble mnonoxenuss MKT, wux oneiTHoe 000CHOBaHHME. Paznen 2
Huddyszus. bpoynosckoe apmwkenne. OcaoBHoe ypaBaenne MKT. OCHOBBI MOJIEKYJISIPHOM
(GU3MKK ¥ TEPMOAMHAMUKHI
2 | Dnekrpuyeckas eMKOCTb. KOHIEHCATOPBI M X BHIBI. Paznen 3
OneKTpoauHaMMKa
3 K ucrounuky toka c 3ac 120 B u BHyTpeHHUM comnpoTtusieHueM 5,0
OM mpHCcOeIMHEHA 1IeTh, COCTOSIIAs U3 JABYX MPOBOJHUKOB 1O 80 Pasnen 3
OM KaxIbll, COCOIUHEHHBIX MeXay co0oi mapamienbHo, |
DNeKTpoANHAMUKA
TPETHETO MPOBOJHUKA COMpPOTUBIEHHEM 15 OM, MOJAKIIFOUEHHOTO
IIOCJIEZI0BATENbHO K IEPBBIM ABYM. YUemy paBHa cuila TOKa BO
BTOPOM IPOBOJTHUKE.
4 | DkcnepuMEHTaJIbHOE ONpeAeTeHUe YAEIbHOIO CONPOTHBIICHHS Pa3nen 3
IIPOBO/IHUKA. DneKTpoauHaAMUKA

Kpurtepun oneHkn 3K3aMeHa

- «OTIUYHO» - TEOPETUUYECKOE COJEp)KaHHWE Kypca OCBOCHO IOJHOCTHIO, 0€3 mpoOenos,
yMeHUs cpOPMUPOBAHBI, BCE PETYCMOTPEHHBIE MTPOTPaMMOI yueOHbIe 3aJjaHuUsI BBITTOJTHEHBI, KAa4eCTBO
WX BBIMIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopolo» - TEOpeTHYECKOe COJEep)KaHHe Kypca OCBOEHO IOJHOCTBIO, 0e3 MpoOelos,
HEKOTOphIE yMEHHS CPOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTrpaMMON y4ueOHBIC
3alaHus BbIIIOJIHCHBI, HCKOTOPBIC BU/IbI 3aHaHHﬁ BBITIOJIHEHEI C OH_II/I6K8.MI/I.

—  «YIOBJIETBOPUTENFHO» - TEOPETUYECKOE COJNEpPKAaHHE Kypca OCBOCHO YacTUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIE YMEHHS pabOThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(HOPMHPOBAHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOi OOydeHHS
y‘-Ie6HI)IX BallaHI/Iﬁ BBIITOJTHEHO, HEKOTOPBIC M3 BBIITOJHCHHBIX 3a)]aHI/II\/’I CoJCpKar OIINOKH.

—  «HeynoBneTBOpHUTENBbHOY» - TEOPETUUECKOE COZEPKAHNE Kypca HE OCBOCHO, HEOOXOAUMBIE
yMeHUs He c(hOpMUPOBaHBI, BHITIOJIHEHHBIC YU€OHBIC 3a/IaHUS COEPKAT IPpyObIe OIMOKH.
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[Tpunoxenune 1

OBPA3OBATEJIBHBIE TEXHOJIOI'MH, BKJIIOYASA AKTUBHBIE U UTHTEPAKTUBHBIE

METOAbI OBYUEHUA
Ne Hazpanue Ilenb ucnonb3oBaHUsS [Inanupyemslit OrnrcaHne TopsIKa
m/m | oO0pazoBaTeNBbHOW Tex o0Opa3oBaTeIbHOI pe3ynbTaT WCTIONIB30BaHUs (AITOPUTM
HOJIOTHH (C YKa3aHUEeM TEXHOJIOTHH HCTIONb30BaHUS MIPUMEHEHHS) TEXHOIOTHH B
aBTOpa) / aKTUBHBIC U 00pazoBaTeILHOM MIPaKTHIECKOH
WHTEPaKTUBHBIE TEXHOJIOTHH npoecCHoHaTbHON
METO/bI 00yUYeHHUs JIeATEIbHOCTH
1 TexHonorus PasButue meiciurens | Bo3MoxHOCTB puém «UHCcepT»
KPUTHYECKOTO HBIX HaBBIKOB Y4all¥ | jppypoctHoro pocta | [IlpueM  ocywiecrsiusiercs B
MBIIUICHAS XCs1, HEOOXOTUMBIX H obyuarorerocs, HECKOJIBKO ATAaIloB.
€ TOJIbKO B y:Ie6e, HO pasBHTHA ero I sran: Ilpepnaraercs cucrema
U B OOBIYHOM KU3HH MapKHPOBKH  TEKCTa,  4YTOOBI
(yMeHHe TpuHMMAaTh | THAMBHAYANBHOCTH, MOIPa3ACTUTh 3aKIIOYCHHYI0 B
B3BCILICHHBIC TOBBITICHIC HeM HMHGOPMAIMIO CIICAYIOIIM
petenusi, pabotaTs ¢ | 2PexTUBHOCTH obOpaszom:
nHpopMaIueH, BOCTIPUSITUS V  «rajmouykoi» moMeyaeTcs
aHAJIM3UPOBATH uH(OPMALINY; TO, 4YTO  yX€  HM3BECTHO
Pa3IMYHBIC CTOPOHBI | oo oo yUaImmcs;
SBIEHUH [p.), T. €. - 3HAKOM «MHHYC»
WHTEepeca, Kak K
pa3BuTHE MOMeYaeTcs TO, 49TO
CHOCOGHOCTH K | M3YHacMOMy IIPOTHBOPEYUT uX
€amM000pa30BaHUIO. MaTepuaiy, Tak W K | npencTaBieHHUIO;
caMOMy  IIPOLIECCY + 3HAKOM «ILTIOC
06yquH;[; yYMEHHUE noMe4acTCsa TO, 4YTO SABJIACTCA
KPUTHYECKH JUIE  HHX  WHTEPECHBIM U
MBICITHTE. HEOXKUIaHHBIM;

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

BO3HHMKJIO  JKEJIaHUE  y3HaTh
OoJIbIIIE.

IT sran: yuTas TEKCT, ydaluecs
MOMEYalOT  COOTBETCTBYIOUIUM

3HAQYKOM Ha TIOJNSX OTIENbHBIC
a03allbl ¥ MPEII0KCHHUSL.

11T JTaIl: VYuamumest
npeiaraeTes
CHUCTEMAaTHU3UPOBATh
HH()OPMAITHIO, PACIIONIOKHUB €€ B
COOTBETCTBHHU co CBOUMH
MOMETKAMH B CJICIYIOIIYIO
TaOIHIY:

4 oram:
o0cyxeHne
TaOJIHIIBL
[Ipuem crmoco6CTBYET pa3BUTHIO
AHAIMTUYECKOTO MBIIUICHUS TIPU
W3YYEHUU HOBOTO MaTepuana,

ITocnenoBaTensHOE
Kaxaoi rpadsl

SIBIISIETCS CPEICTBOM
OTCJIC)KUBAaHUA IIOHUMaHUus
MaTepuana)

TIpuém «Knacrep»
D10  cmocob  rpaduueckoit
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OpraHu3aIiH
MO3BOJISTIOLIANI

MaTepuaia,

caenaTh
HarJsIIHBIMU T€ MBbICIUTENbHbIE
MIPOLECCHI, KOTOPHIE IPOUCXOIAT
MpY TIOTPYKEHUH B Ty MIIH UHYIO

TEMY. Kitacrep SIBIISIETCSL
OTpaKEHUEM HEJIMHEWUHOU
hopMBI MBIIIICHUS.

ITocnenoBaTeIbHOCTD JEHCTBUM:
1. IlocepenuHe YUCTOTrO JHCTa
(kmaccHOU

IIOCKH)  HammcaTh

KIIIOYEBOC CJIIOBO N

Mpe/NIOKECHHUE, KOTOpOe

SBISICTCSL  «CepATeM»  HICH,
TEMEBL.

2. Bokpyr «HakupgaTe» cloBa

WIn MpeIOKEHNS,
BBIp@XAlOIue Huaed, (akTel,
o0pa3pl,  moxxoaAumMe IS
JTaHHOM TEMBI. (Mopenu

YCTPOMCTB U PUOOPOB)

IIpobnemuoe o6yuenue | [lpusieus ctynenToB | CaMOCTOATENBHBIN YacTU4HO-TIOMCKOBBIH MeTO/
(T.A.nbuna) K aKTUBHOM | (WM €  TOMOIIbBIO o0yueHus:
1. poOJIEeMHOE | MBICIUTEIILHON YUUTETS) AHAHS | o Cosranme MpoGIEeMHOiT
HU3JI0KCHHUE; JACATCIIbHOCTH, K HpO6J’ICM}-IBIX CHTyalmH TpH T p—
2. YACTHYHO _ | pemienuto  pasHoro | cuTtyauumi, HM = HUX
HoHCKOBas poza 3a7ad, KOTOpPBIE | pelIeHus HOBOTO Matepuana
HETMOCPEICTBEHHO MOCPEJICTBOM  BBIJIBU (BOMPOCHI, 3a71ayva,
ACATCIILHOCTE, CBSA3aHbI C | )eHUs 9KCIIEPUMEHTANIFHOE 3a/JaHHe
3. CaMOCTOATCIIbHAN COACPIKaHUEM TIPEJIOKEHHUH, IIpH 3aKperICHuHU yqe6Horo
UCCIIIOBATENbCKAS yueOHOro MaTepuaia. | THIOTe3, ux MaTepuaa)
JIESITeIbHOCTb. 000CHOBaHUS W1 O UIeKTHBHOG oBCyKIeHHE
JI0OKa3aTeNbCTBa,  a
TAKKe MpoBepKa BO3MOXKHBIX  MOJXOJOB K
[IPABHILHOCTH pELIeHUI0 MpoOIeMHON
pelieHusl. CUTyalluu (ypok
CHUCTEMAaTH3aLUU "
0000ITICHHS 3HAHUT).
Metoa npo6JieMHOT0
H3J10KeHU s
® BBUIBUTAIOTCS THIOTE3BI IO
TeMe, OTBepras OAHU U
apTyMEHTHUPYS BBIOOD
JOpYyTHX, BBICTpaVBaHHE
JIOTUKU paccyxIeHuM,
aHau3 MOCTaBJICHHBIX
npobieM (uM3yueHHEe HOBOMH
TeMbl, IIOCTAHOBKa TEMBl HU
nesnei ypoka)
KonrekcTtHoe ObGecrieueHue YMmeHnue Keiic — meTon
oOydeHune JIUIHOCTHOTO aHaAJIN3UPOBATh (He3aBepIIEHHBI MeTOJ)
(A.A.Bepburkuii) BKJIIOUEHUS CTYJCHTa | MPOOJIeMbl, UCKaTh CTyZeHTaM OyleT MpeiokeHa
B y4eOHYIO aJIEKBATHBIE CIIOCOOBI | oo o MHGOpPMAIHH, BCIO
JESITEIbHOCTD WX pelieHusl,
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MO3HAHKE CIIOKHYIO,
MHOTOTPaHHYIO
CTPYKTYpY CBOEH
Oymymeit
po(heCcCUOHATBHON
JeSITeIbHOCTH

OCTAIbHYI0  WH(poOpMaruio -
CTYJIEHTBl MOTYT IOYEpPIHYTh
100 M3 JUYHOI'O OIbITa, JIMOO
u3 TIPYTUX HACTOYHUKOB
WHPOpMaLUH — I-net,
CIIPaBOYHAS JUTEepaTypa,
KYPHAITBL, CTICITHAITUCTHI,
obnanatoriye OTIBITOM B
pEIICHUU JaHHBIX MPOOJIeM H
T.IL (ipm TIPOBEICHUH
JabopaTOpPHBIX PabOT, pelIeHue
KaueCTBCHHbIX M  PacYeTHBIX
3aja4)
HesioBast urpa
3TO METOJ TPYIIIOBOTO
o0yueHus COBMECTHO
NEATeNIbHOCTH B TIporiecce
peuieHus  oOmmMX  3a7gad B
YCIIOBUSIX MaKCUMaJIbHO
BO3MOXKHOTO TMPHUOTIDKEHUS K
pealbHBIM IPOOJIEMHBIM
cutyanusMm (Ipu  3aKpervicHUH
M3YYEHHOTO MaTepuana,
CHUCTeMAaTH3aluU 3HaHUM,
MIPaKTUUECKUE 3aHATHS).
KonrtekcTHble 3a1a4n
(mpakTHKo-
OpHMEeHTHPOBAHHbIE)

3a/1a4y, BCTPEYAIOTCS B TOW
WM WHOW peajibHON CHUTyalluu.
HNx xkoHTeKCT oOecmednBaeT
yCIOBUSL JJIsi TIPUMCHEHHS U
pa3BUTHUS 3HAHWH TIPHU PEIICHUU
mpo0JieM,  BO3HHMKAIOIIUX B
peaybHOM KM3HM (TPaKTHYECKHe
3aHSTHSA, JTA0OpATOPHBIE PaOOTHI,
dTam 3aKperuieHus 3HaHWU Ha

YpOKe).
Mo3srosoii mrypm

I/I3yquI/Ie HOBOI'O MaTc¢pHrajia

3nopoBbecOeperarorast
TEXHOJIOI'Us
(H.K.CmupHOB)

O0ecneucHue
CaHHMTapHO-
TUTHEHUYECKOI0
COCTOSIHHSI Y4eOHOTO
MOMEIICHHUS
(ocBemieHue,
IIPOBETPHBAHUE,
TeMIepaTypHbIN
PpEeXHUM)
OMoOLMOHAIbHAS
paspsiika

CobOuroieHue
OIITUMAJIBHOT'O
BO3/IYIIIHO-TEIJIOBOTO
peKHMa B
ayJIUTOPHH.
[To3uTuBHas
IICUXOJIOTHYECCKAs
atMocdepa.
[Tonnepxxanue
paboTOCIIOCOOHOCTH
Ha 3aHSATUHA.

KonTpoas ocBemienus Bo
BpeMsl 3aHATHUSA
JnHaMu4eckas nmaysa
@Ou3KyJIHLTMUHYTKA B
cepenuHe 3ausitus (1-2 Mmun).
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NEPEYEHb NPAKTUYECKHUX/JIABOPATOPHBIX 3AHATHM

[Ipunoxenue 2

Coaepxanue Tembl NpaKTHYECKUX/JIA00PATOPHBIX 3aHATHI KonunuyectBo
o0y4eHust 4acoB
Pa3znen 1 Mexanuka 14
1.1 Kunemaruka IIpakTuyeckasi padora Ne 1 Pemenue 3amay mo 2
KHMHEMATHUKE.
IpakTuyeckas padora Ne 2 Pemienue 3a1a4 Ha 2
IapaMeTpsl BpalllaTelbHOIO ABUKEHHUS
JlaGoparopnas padora 1 «OnpenesneHue mIoTHOCTH 2
BELIECTBA
1.2 3akoHbI IIpakTuyeckasi padora Ne 3 Pemenue 3a1ay Ha 3aKOHBI 2
mexanuku Herorona| HeroToHa.
1.3 3akonbl IIpakTuyeckasi pa6ora Ne 4 Pemenue 3a1ay Ha 3aKOH 2
COXpaHEHHUS B COXPAaHEHHUS UMITyJIbCa
MEXaHHUKe
IIpakTuyeckasi pa6ora NeS Pemienue 3a1au Ha 3aKOHBI 2
COXPAaHEHHUS SHEPTUU.
JlabopaTopnasi padora 2 «/3yueHue 3aKOHa COXpaHEHUS 5
MEXaHUYECKON SHEPTUN»
Pazngen 2 MOJIEKYJIAAPHAS ®U3UKA. TEPMOJIUHAMMUKA 15
2.1.0cHOBBI IpakTuyeckasi padora Ne 6 Pemenue 3amad mo 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 l3mepenue BinaxkHOCTH 2
U TBEPABIX TEll BO3yXa
JlabopaTopnas padora 6 «OnpeneneHue yaeabHOR
TEIJIOEMKOCTH BEIIECTBA» 2
2.3 OcHOBBI IIpakTnueckass padora Ne 8 Pemienue 3amau mo teme 2
TEPMOJUHAMUKHU «OCHOBBI TEPMOJUHAMUKI»
Pa3nea 3 OCHOBBI DJIEKTPOANMHAMUKHA 24
3.1 Dnekrpuyeckoe | IIpakTuueckasi padbora Ne 9 Perienne 3aadq 1o reme 2
oJie «DJIEKTPOCTATUKAY.
3.2 3aKoHBI JlabopaTopnasi padora Ne 7 «OnpeneneHue yaeIbHOTO 2
MOCTOSIHHOTO TOKa COIIPOTHUBIIEHUS IPOBOIHUKAY.
JlabopaTopHas padora Ne 8 «3yuenue 3akona Oma st 2
ydacTKa LEemn».
JlaGopaTopHas padora Ne 9 «IIpoBepka 3ak0HOB 2
NapajuieIbHOTO COEAMHEHUSI TIPOBOTHUKOB.
JlaGopaTopnas padora Ne 10 «Onpenenenue I/1C u 2
BHYTPEHHET0 COIPOTHBIICHUS! UICTOYHHKA DIIEKTPHUECKOM
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SHEPTUUN

JlaGoparopuas padora Ne 11 MccnenoBanue 2
3aBHCUMOCTH MOIIHOCTH, TOTPEOIIsIeMO TaMIIoi
HaKaJMBaHUS OT HAIIPSDKEHMSI Ha €€ 3aKMMax
IIpakTuyeckas padora NelO «Pemenune 3a1a4 Ha 3aKOHBI 2
Owma. ConpoTUBIICHHUEY
IIpakTnueckas padora Nell «Pemenne 3a1a4 Ha 3aKOHBI 2
COEZMHEHUS POBOAHUKOB
IIpakTnyeckas padora Ne 12 Pemenue 3a1a4 Ha
(dopMyIbl pabOTHI M MOIITHOCTH TOKA 2
3.3 Dnekrpuueckuii | JlabopaTtopuas padora Nel2 «Onpenenenue 2
TOK B ANEKTPOXUMHUYECKOTO SKBUBAIIEHTA MEANY.
noaynpoBogHukax | Jlaboparopuasi padora Nel3 «/3yuenue cCBOKWCTB
IIOJIYTIPOBOJITHUKOB. 2
3.5 IpakTuyeckasi padora Nel3 Pemenue 3amad mo teme 2
DJieKTpoMaruuTHas | «MaruutHoe nose. IeKTpPOMarHuTHas HHIYKLIMSD.
VHJTy KLU
Pa3nen 4 KosieOaHusi M BOJIHBI 12
4.1 Mexannueckue | JlaboparopHas padora Nel4 U3ydyenuwe 3aBUCHMOCTHU 2
KoJieOaHus U nepuoAa KoseOaHUM HUTAHOrO (WM  TPYKUHHOIO)
BOJIHBI MasiTHUKA OT JJIMHBI HUTH (WM Macchl Ipy3a).
IIpakTnueckas paGora Nel4 Pemenue 3amau Ha 2
napaMeTpsl K0J1eOaTeNbHOTO IBUKECHUS
4.2 IpakTuyeckasi padora 15 «Pemenne 3a1a4 Ha BUJIBI 2
ONEKTPOMarHuTHHIE | CONPOTUBIICHUID)
konebanus u BodHb! | [lpakTuyeckasi padora Ne 16 Perenue 3amad mo teme 2
«Ilepemennsiit Tok. TpanchopmaTop»
IpakTuyeckasi padora Nel/ «nekTpoMarHUTHbIE 2
KOJIe0aHUs U BOJHBD.
JlabopaTopnas padora Ne 15 «3yuenue ycrpoiicTBa 2
TpaHchopMmaTopa, reHepaTopar.
Pa3znea S Onruka 10
5.1 IIpupona JlabopaTopnas padora Nel6 «OmnpeneneHue 2
cBeTa. BoyiHOBBEIE IIOKA3aTeJsl PEIOMIIEHHS CTEKIIA.
CBOICTBA CBETa JlabopaTopnasi pabora Nel7 «/3yuenue nnrepdepeHun 2
U TupaKIumy.
JlabopaTopHas padora Nel8 N3mepenue niauHbl 2
CBETOBOM BOJIHBI C TOMOLIBIO AU(PPAKITIOHHON PEIIETKHU.
JlaGopaTopnasi pa6ora Ne 19 «Halmnronenue criekTpos
V3JIYYCHUS U TIOTIIOIICHHUSI. 2
IIpakTuyeckas padora Ne 18 Pemenue 3agau no reme
«BOJIHOBAs ONTHKA» 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 3agad no teme 1
Y aTOMHOTO si1pa «PannoakTUBHOCTB. 3alKUCh ANEPHBIX PEAKLUIN»
UTOIro 78
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OBPA3OBATEJIbHBII MAPIHIPYT

[Tpunoxenue 3

KonTponupyembie
KonTponbHasi| paznensl (TeMbI) KoHnTtponmpyemslie OuenounbIe cpeacTsa
TOYKa yueOHOT0 pe3yNbTaThI
npeaMera
Nel JIP4, MP 3, MP4, | KoutpoabHas |l. 3anauu ¢ mocTpoeHUEM
IIP1, IIP2, IIP3, pabora yepTexa
Paszgen 1
Mexannka IIP4, ITPY 2. Pacuernsnle Eaz[atm
3. dusnueckuil TUKTAHT
Ne2 Paznmen 2 JIP4, JIPY9, MP3, | KourpoabHasi (1. TecroBble 3a1aHus
MP4, MP9, IIP2, padora 2. PacueTHble 3a1a4n
Ochoeet | yp3 1Py, 11P7,
MOJIEKY IIPHOH IIPS, IIPY, IIPI0,
(puszuku M| oprg
TEePMOIMHAMHUKH
Ne3 Pasien 3 JIP4, JIP13, MP3, | KonutpoabHas (1. TecroBele 3ananus
MP4, MP5, IIPI, pabora 2. PacueTHble 3ama4un
DJIeKTPOAMHAMHUKA .
Pasien 4 IIP2, IIP4, IIPS, 3. dusnueckuil TUKTAHT
Konebanus u | [IP6, 11P7, ITPS,
BOIHEI IIP10, I1P11
Neq Paszgen 5 JIP4, MP3, IIPI, | KonTpoabHas (1. 3anauu c mocTpoeHuemM
IIP2, IIP4, ITP8 padora yepTexa
OnTuka 2. Pacuernsbie 3anauun
Nes Paznen 6 JIP4, MP9, IIP2, | Koutrpoannas (L. Tect
9JIeMEeHThI IIP4, ITP6, ITP11 pabora
KBAHTOBOM
(puszuku
Ne6 Jomyck K Moptdoamno | 1. [IpakTuyeckue paboThI
IK3aMeHy 2. JIabopaTopHble paboThI
3. Tector
4. KoHTposbHbIE pabOThI
5. I'moccapwii o
MEXaHHUKE
6. MUHU-TIPOEKTHI
IIpome:xkyTo| Jx3ameH Ok3amenanuo | 1 Teopernueckue
yHast HHbIE BOIIPOCHI IO COJICPIKAHUIO
arrecranus onjerTsl Kypca

2. TunoBkle 3aaHus
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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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