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FYMaHHTapHBIX M €CTECTBEHHOHAYYHBIX

JUCLUTUTHH
IIpencenarens

T — H.M. JlanueBa
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Cocrasutens: Jisnuera H.M. , npenoaasarens ['BIIOY «CTAIIM um.
J1.1.Ko3zmoBay»

PabGouast mporpamMma y4eOHOW muCHUIUIMHBI «Du3Kkay pazpadoTaHa B
COOTBETCTBUU c TpeOOBAHUSIMU benepanbHOTO roCyJ1apCTBEHHOT O
oOpazoBarensHOro cranaapra (nainee — ®I'OC) cpennero obiiero oopa3zoBaHus,
YTBEPKJIEHHOT O ITprKa3oM Muno6pazoBanus Poccum ot 17.05.2012r. Ne 413,

PEKOMEHJAUMsIMA 1O OpraHu3aluy [OJYYEHUS CpPEJHEro  oOIIero
oOpa3oBaHMsI B Hpelenax OCBOCHHS 0O0pa30BaTelbHBIX MPOrPaMM CpPETHETO
npodeccuoHanbHOro 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIEro 0oOpa3oBaHUS C
yuyeToM  TpeOoBaHMM  (efepa’abHbIX TOCYJapCTBEHHBIX  00pa30BaTENIbHBIX
CTaHJAAPTOB M TOJyYaeMOM CHEUUAIbHOCTH WM MOpOodecCUud CPEeaHEro
npodeccuoHabHOTO o0pa3zoBaHusi (mucbMo JlemapramMeHTa rocyaapCTBEHHOU
MOJIUTUKH B chepe moaArotroBku padounx kaapos u JI1O Muno6puayku Poccun ot
17.03.2015 Ne 06-259),

MPUMEPHOW  MpPOrpaMMbl  Yy4eOHOW  AUCHUIUIMHBI  «Du3MKa» IS
npo(ecCHOHANBHBIX ~ 00pa3oBaTeIbHBIX  OpraHM3alil,  PEKOMEHJI0BaHHOU
denepalbHBIM TOCYIAPCTBEHHBIM AaBTOHOMHBIM yupexaeHueM «denepanbHbli
UHCTUTYT pa3BUTHA oOpasoBaHus» (mamee — DPIAY «DUPO») B KkauecTBe
OPUMEPHONM MPOrpaMMbl  [JJIsl  pealu3aldd OCHOBHOM MpOQecCHOHATbHON
obOpazoBatenbHol nporpammbl CIIO Ha 0a3e OCHOBHOTO 00IEero 0Opa3oBaHUS C
MOJIyYeHHEM cpeqHero obmero oopazoBanus, mpoTokod Ne 3 or 21 utons 2015r.,

peructpaunoHHbii Homep pereH3uu Ne 371 ot 23 nrons 2015 r. OI'AY «DHUPO».
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1. TACIIOPT MPOT'PAMMBI YUYEBHOM JTUCIUTIIMHBI
OV/. 11 ®U31KA
1.1. O6sn1acTh NPpUMEHEHUsI MPOTrPAMMBbI Y4eOHOH TUCIIUNIIMHBI
[Iporpamma yueOHOM TUCUUIITMHB «DU3HKa» SBISIETCS YaCThIO
00111e00pa30BaTEIBHOTO IIUKIIA MPOTrPAMMbI IOJTOTOBKU CHEIIHATIMCTOB CPEAHETO
3BeHa (nanee — [IIICC3) cnenuanbHOCTIM cpeiHero mpodeccCuoHaNIbHOTO
oOpa3oBaHUS:

09.02.04 Unpopmayuonmnsie cucmemol
15.02.08 Texnonocus mawunocmpoenus
27.02.04 Asmomamuueckue cucmemvl ynpasieHus
TEXHUYIECKOTO POoduiis mpodecCHOHATBEHOTO 00pa30BaHMSI.

1.2. Mecro y4yeOHoOM nucuuninubl B ctpykrype IHIICC3

VyeOHas nucuuminia «Du3nka» ABIAETCS TUCLUIUIAHOMN
00111e00pa30BaTEILHOTO YU€OHOIO IIUKJIA B COOTBETCTBUU C TEXHUUYECKUM
npoduiiem npodeccCuoHaNIbHOT0 00pa30BaHUsI.

VYuebHas qucuuiuinHa OTHOCUTCS K npeaMeTHou obiactu GI'OC cpennero
oOmrero ooOpazoBanusi «EcTecTBeHHbIE HAYKWY.

YpoBeHb 0CBOCHUS yUeOHOU MUCHUIUIUHBI B cOOTBETCTBUU ¢ PI'OC cpennero
oOmrero o0pazoBaHusi MPOPUIbHBIN.

Peanuzanus conepskanusi yaeOHON TUCITUTUTHHBI TTPEANOaraet
coOJII0ICHUE TTPUHIIUIIA CTPOTOM MPEEMCTBEHHOCTH 110 OTHOIICHUIO K
coJlep kaHuIo Kypca «®DU3MKW» Ha CTYNIEHU OCHOBHOT'O 00I11eT0 00pa30oBaHUsI.

B 10 xe Bpems yueOHas aucuuruinaa «@usnka» s mpodeccruoHamIbHbIX
o0pa3zoBaTeIbHBIX OpraHu3aluii 00J1aaeT CaMOCTOATEIBHOCTHIO U 1IETbHOCTHIO.

Pabouas mporpamma yueOHo#M auctuminibl «dusukay umeer
MEXKIPEIMETHYIO CBA3b C 00111€00pa30BaTEIbHBIMU YUEOHBIMU AUCITUTIITMHAMHU
«MaremMartuka: anredpa 1 Hayajla MaTeMaTHYECKOTO aHaIu3a, TeOMETPHsI»,
«Xumusy, «buonorusy», «Ucropus»”, «Madopmaruka" u npodeccuoHaIbHBIMA

JUCIHUITIIIMHAMH ((SHCKTpOTGXHI/IKa H JJICKTPOHHUKAY.



N3ydenne yueOHOM AUCIMILTUHBI «DHU3UKay 3aBEPIIACTCS MPOMEKYTOUHOM
arrectanueil B popme 3x3amena B pamkax ocBoenus [IIICC3 Ha 6a3e 0CHOBHOTO
oO1ero oOpazoBaHusl.

1.3. Ilnanupyembie pe3yabTAThl OCBOCHHS YUeOHOI TMCUHHIIHHbI
OcBoeHue coaepkanusi y9eOHON IUCHUTIINHBI «DPu3nkay obecrnednBaeT

AOCTHIKCHHUC CTYyACHTAMHU CIICAYIOINX PE3yabTaToB:

JINYHOCTHBIE Pe3YJIbTAThI:
- 9YBCTBO TOPJIOCTH U YBAXXEHUS K UCTOPHUH U JOCTUKCHHUSIM
OTE€YECTBEHHON (PU3UUYECKON HAYKU; PUBNUECKU IPAaMOTHOE MOBEICHHUE
B PO ECCUOHATTLHOU JICATEIILHOCTH U OBITY IPU OOpaIeHUH C
npubopaMu U yCTPOUCTBAMU;
- TOTOBHOCTB K NPOJIOJIKCHUIO OOpa30BaHUS U MOBBIIIICHUS
KBauUKAUU B U30paHHOU NpodecCuoHaIbHON JIEITEIIbHOCTH U
O0OBEKTUBHOE OCO3HAHUE POJIU PU3UIECKUX KOMIICTEHIIUH B 3TOM;
- YMEHHE UCIIOJIb30BaTh JOCTUXXCHUSI COBPEMEHHON (pU3NIECKOMI
HayKHU U GUBUICCKUX TCXHOJIOTHH 1T TOBBIIIICHUS COOCTBEHHOTO
UHTEIJJIEKTYaJIbHOT'O Pa3BUTHUS B BBIOpAaHHOM MpodeCcCUOHaATIbHOMN
JEeSITEIILHOCTH,
- YMEHHE CaMOCTOSTEIIbHO JOOBIBATH HOBBIC JIJISI C€OsT Pu3ndecKue
3HAHUS, UCTIOJIb3Ysl AJISI DTOTO JOCTYITHBIE HCTOUYHUKNA WH(OpPMAIINH;
- YMEHHE BBICTPpAaMBaTh KOHCTPYKTHUBHBIC B3AUMOOTHOIIICHUS B
KOMAaH/JIE IO PEHICHUI0 OOIUX 3ajad;
- YMEHHME yHpPaBJIsITh CBOEH IMO3HABATEIIBHOMN AESITEJILHOCTHIO,
OPOBOAUTH CAMOOLIEHKY YPOBHS COOCTBEHHOT'O MHTEJJIEKTYaJIbHOTO
pa3BuUTHS;

MeTanpeaMeTHbIe pe3yabTaThl:

- HCHOJIB30BAaHHWE PA3JINYHBIX BUJIOB MMO3HABATEIILHOU A€ TEJIbHOCTH
IJ1st periteHust PU3N4eCKuX 3a1ad, IPUMEHEHHUE OCHOBHBIX METOIOB
no3HaHus (HaOIOJICHUSI, ONHUCAHUS, U3MEPEHHU S, SKCIICPUMEHTA)

JJIsI U3YHUCHU A pa3JIMYHbBIX CTOPOH Opr)KaIOH_[ef/’I )ICfICTBI/ITeHBHOCTI/I;



- WCIOJBb30BaHNE OCHOBHBIX HHTEIUICKTYaIbHBIX OIEpallHii:
IMOCTAaHOBKHU 3aJ1aud, (GOPMYJIMPOBAHUS TUIIOTE3, aHAJIN3a U CHHTE3a,
cpaBHEHUsI, OOOOIIICHUsI, CUCTEMAaTHU3aIINH, BBISIBICHUS TPUIUHHO-
CJICZICTBEHHBIX CBSI3€H, IIOMCKa aHAIOTOB, (OPMYITHPOBAHUS BHIBOJIOB
JUISE U3YYCHHUSI PA3IUYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBICHUN U
MPOIIECCOB, C KOTOPHIMUA BO3HHUKAET HEOOXOIMMOCTh CTAIIKUBATHCS B
npodeccruoHanbHOU cdepe;

- YMEHHE T€HEepUpPOBaTh UJICH U ONIPEACIsITh CPSACTBA,
HEeOOXOIUMBIC IJIsI UX pealin3aliuu;

- YMEHHE UCTHOJIb30BATh PA3JIMYHbIC UCTOYHUKH JJIsI TIOTYYCHHUS
(pusmueckoit nHpopmaIH, OIIEHUBATh €€ JIOCTOBEPHOCTh;

- YMEHHE aHAJIU3UPOBATh U NPEACTABISITH HH(GOPMAIIUIO B
pa3IUYHBIX BUOAX;

- YMEHHE MyOJINMYHO MPEACTABISATh PE3yJIbTaThl COOCTBEHHOTO
HCCIICIOBAHUSI, BECTH JUCKYCCHU, JIOCTYITHO U TAPMOHUYHO COYETAas
coaeprkaHue u (oOpMHbI MPEICTaBIsIeMO HH(poOpMauu;

IpeaAMEeTHbIC Pe3yJIbTAThI.

- ¢(OpPMUPOBAHHOCTH IIPEJICTABICHUN O POJIN U MecTe (PU3UKU B
COBPEMEHHON HAyYHOU KapTHHE MHpPA; TIOHUMAaHUE (PU3NIECKOU
CYILITHOCTHU HaOr0gaeMbIX BO BecenenHo siBiieHuit, poiau (U3UKH B
dopmupoBanuu Kpyro3zopa u QyHKIIHOHAITBHONW I'PaAaMOTHOCTHU YE€JIOBEKa
JUIsl peUIeHrs] NPaKTUYECKHUX 3a1ad;

- BJIQJIEHUE OCHOBOMOJAralIUMU (PU3NIECKUMHU MOHSTUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMU; YBEPEHHOE
UCIOJIb30BaHUE (PU3NUECKOU TEPMHUHOJIOTUH U CUMBOJIUKH;

- BJIaJICHWE OCHOBHBIMHM METOJ/IaMHU HAYYHOT'O O3HAHUS,
HUCTIONb3yEMbIMU B (pU3UKE: HAOIIOJEHUEM, ONUCAHUEM, U3MEPEHHEM,

AKCHEPUMEHTOM;



- ymMeHus oOpabaTeIBaTh pe3ybTaTbl U3MEPEHUN, OOHAPY>KHUBATh

3aBHUCHUMOCTBb MCKIY (bHBI/It—IeCKI/IMI/I BCJIMYMHaAMMU, OOBSICHSTH

ITIOJIYUYCHHBIC PC3YJIbTAThI U ACJIATh BBIBO/bI,

- c(popMUPOBAHHOCTH YMEHUS peniaTh (pU3NIECKUe 3a1auu;

- Cq)OpMI/IpOBaHHOCTB YMCHUA ITPUMCHATDH ITOJTYYCHHBIC 3HAHUWA JJI51

OOBSICHEHUSI YCIIOBUHN NPOTEKaHUS (PUBUUECKHUX SIBJICHUN B IPUPO/IE,

npodeccruoHaIbHOU chepe U AJIT MPUHSATHS NPAKTUISCKUX PEHICHUU B

HOBCGI[HGBHOﬁ KHU3HU,

- ¢OpPMHUPOBAHHOCTH COOCTBEHHOM MO3UITUH IO OTHOIIICHUIO K

(pu3ugeckoit uHpOpMAITIN, TOJTYyYaeMOW W3 Pa3HBIX UCTOUYHHUKOB.

OcBoeHue cojepaHusi y4yeOHOU AUCHUIUIMHBI «Pu3nka» obecreynBaeT

(bOpMI/IpOBaHI/IC N Pa3BUTHC YHHBCPCAJIBHBIX y‘-I€6HI)IX I[CI\/'ICTBI/II\/’I B KOHTCKCTC

IMPECMCTBCHHOCTHU q)OpMI/IpOBaHI/I}I 06IHHX KOMHGTGHI_[I/H?I.

Buabl yHHBepCcaJbHBIX YUeOHBIX

OO01mue KoMIeTeHu

oOydJaronmuxcsi W OpUEHTAIMI0 B
COIMATIBHBIX POJISIX ¥ MEXJIMIHOCTHBIX
OTHOIICHUSX

necTBuM (B coorBercTBHH ¢ ®T'OC CIIO no
CHEeNHATBHOCTAM)
JIn4HOCTHBIE OK 1. [ToHnMaTh CyIIHOCTh U COIUATIBHYIO
3HAYUMOCTB CBO€ii O er mpodeccnu
00eCcIIeynBaroT LIEHHOCTHO- CH DYALyIHer TP ¢ ’
MPOSIBIISATH K HEW YCTOMYMBBIN HHTEPEC.
CMBICIIOBYIO OpHCHTAITHIO

OK 3. [IpuHumaTe penieHus B
CTaHIAPTHBIX U HECTAHJIAPTHBIX CUTYaIIUAX
¥ HECTU 332 HUX OTBETCTBEHHOCTb.

OK 8. CaMOCTOSATENBHO ONPENEIIATh
3a7a4u Npo(PecCuOHATBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThCS
caM000pa30BaHKEM, OCO3HAHHO
IUTAHUPOBATh MOBBIILIEHUE KBATU(PUKALIUY.

PeryiasiTuBHbBIE

1eJIenoiaranue, IIaHuPOBaHuUE,
IPOTHO3UPOBAHKME, KOHTPOJIb
(KOppeKIs), CaMOPETYIISAIHUS, OLEHKA
( oOecrieurBarOT OPraHU3aINIo
00y4aroIUMUCs CBOEH yueOHOU

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
JeSITeNIbHOCTD, BEHIOUPATh TUIIOBBIE METOIbI
U C1I0COOBI BBITIOJTHEHUS
npodeccuoHaNbHbIX 3a/1a4, OLICHUBATh UX
3(PEeKTUBHOCTb U Ka4E€CTBO.

OK 3. [IpuHumaTh penieHus B
CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYAIUAX




NESATEIIbHOCTH )

N HECTHU 3a HUX OTBCTCTBCHHOCTB.

IHo3naBareabLHBIE

o0ecreunBalOT  UCCIIEOBATEIBCKYIO
KOMIIETEHTHOCTh. YMEHHE paboTaTh C
uHpopMarmei

OK 4. OcyuiecTBisiTh MOUCK U
UCI0JIb30BaHUE UH(pOpMaIINH,
HeoOXoauMou A1t 3¢ (HEKTUBHOTO
BBITIOJTHEHUS PO ECCUOHANTBHBIX 33714,
po(heCCUOHATEHOTO U JIMYHOCTHOTO
pa3BUTHSI.

OK 5. Ucnonb3oBath nHOOPMALIMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B
pohecCHOHATBHOM e TENBHOCTH.

OK 9. OpueHTHUpOBaThHCA B YCIOBUSIX
4aCcTOW CMEHBI TEXHOJIOTUH B
npoeccuoHanbHOM 1eITeIbHOCTH.

KOMMyHI/IKaTl/IBH])Ie

o0ecreuynBaoT COILMAJIbHYIO
KOMITCTGHTHOCTh M Y4e€T TIO3UIIUHU
IpYyTUX JIOJIEN, yYMEHHME CIyllaTb |
BCTynaTh B JIHAJIOT, YYacCTBOBaTh B
KOJUIEKTUBHOM OOCYXKICHHH IMPOOIIEM,
B3aMMOJICCTBOBaTh W COTPYIHUYATH
CO CBEPCTHHKAMH M B3POCIIBIMU

OK 6. PaboTaTh B KOJIJICKTHBE M KOMaHJIC,
3¢ PeKTUBHO 00IIATHCS C KOJJIETaMH,
PYKOBOJICTBOM, MTOTPEOUTEISIMHU.

OK 7. bpatb Ha ce0st OTBETCTBEHHOCTD 3a
paboTy 4JIeHOB KOMaH/IbI (ITOAYUHEHHBIX ),
3a pe3yJIbTaT BBIOJIHEHUS 3aJaHU M.

1.4. Kosiu4yecTBO 4acoB HA 0CBOCHHME MPOrPaMMBbI Y4eOHOM AMCUMILIMHBI

MakcumanbHas yueOHasi Harpy3ka oOydarorierocst 279 4acoB, B TOM YHCIIE:

- o0s13aTenpHas ayIUTOpHAas yueOHast Harpy3ka oOydatomierocs: 186 4dacos;

- caMocTosTeNbHAs paboTa oOydatomerocs 93 vaca.




2. COJEPKAHME YUYEBHOM JUCHMUILIAHBI U
TEMATHYECKOE IIJIAHUPOBAHME

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

Buj yueOHoi1 paboThl O0beM yacoB
MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 279
Oo0s13aTeIbHAN ayAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 186
B TOM YHCJIE:
71a00paTOPHBIE 3aHATHS 20
MPAKTUYECKHE 3aHATHUS 34
KOHTPOJIbHBIE paOOThI -
CamocrosiTeibHas padboTa o0y4yawierocs (Bcero) 93
B TOM YHCJIE:
Iloozomoseka

-CcO0OWeHUll K ceMuHapy,

- peghepamos, 00K1Ia008;

-cocmaeneHue bubauozpaguu,

-cocmagnieHue  mabauy 0 cucmemamuzayuu - y4eOHo2o
mamepuanda,

-cocmasienue Kpocceopoos no u3y4enHol meme,

- peutenue 3a0a4 u YnpaxcheHutl no oopasuyy,

-8bINOJIHEHUE UHOUBUOYATbHBIX NPOEKMOB

Hpomeafcymouuaﬂ ammecmauun 6 qbopme IK3amena




IIpopuiabHas cocraBiasilonmiasi 001MIe00pa30BATEIbHON M CIUIIIAHBI
«Du3uKa»:
peanu3yeTcs 3a CUY€T yBENWYCHUS TIyOWHBI  (OPMHPOBAHUS CHUCTEMBI

y4eOHBbIX 3aJaHui, TaKUX JAUJIAKTUYECKUX €IUHMI] TEeM TMPOrpaMMbl Kak:
«IIOCTOSIHHBIM  DIEKTPUYECKUU TOK», «llepeMEeHHBI JIIEKTPUYECKHM TOK»,
«INEKTPOMArHUTHBIE KOJICOAHUSI M BOJHBDY, «DJNEKTPUUECKUI TOK B Pa3TUYHBIX
cpemax», BXOMIIMMX B MpoQHIbHOE colepkaHue. ITO obecreynBaeT
¢h(HEKTUBHOE OCYIIECTBICHHE BHIOPAHHBIX IIEIEBBIX YCTAHOBOK, OOOTaIeHUE
pa3nuyHbBIX PopM y4EOHOW MEATENBHOCTH 3a CUET COIVIACOBAHMS C BEIYIIUMHU
NEeATEIbHOCTHBIMUA XapPaKTEPUCTUKAMU BBIOPAHHOMN CHEUATBHOCTH.

[IpodunbHas cocTaBismoOIIas OTpakaeTcss B TPEOOBAHUSX K TMOJTOTOBKE
0Oy4aronInxcs B 4aCTH:

— o0umieil cucTemMbl 3HAHWI: COJEP)KATENbHBIE MPUMEPHl HCIOIb30BAHMS
buU3MKO-MaTEMaTHUYECKUX HJIeH U METO/I0B B MPOGeCCUOHATBHON JEATEIbHOCTH;

— YMEHHUM: pa3auyuve B YpOBHE TPEOOBAHUI K CIOXHOCTH MPUMEHSIEMbIX
JITOPUTMOB;

—  MPaKTUYECKOTO WCIOJIB30BaHUS MPUOOPETEHHBIX 3HAHUN M YMEHHIA:
WHJVMBUAYAJILHOTO Y4Y€0HOTO OIbITa B TMOCTPOCHUH (HUIUYECKUX MOJICJIEH,
BBITIOJIHEHUU UCCIIEA0BATENIbCKUX U MTPOECKTHBIX PaboT.

[Ipodunuzanus ocyuecTBiIseTcs 3a CUET UCIOIb30BAHUS MEXIPEIMETHBIX
CBs3el C mucuuiuinHaMu - «MateMatukay, «Xumus», «Aupopmarukay,
YCWICHHEM U pACIIMpPEHUEM MPHUKIAAHOTO XapakTepa  M3y4eHHS (U3HKH,
MPEUMYIIIECTBEHHOM OpHUEHTALIUEN Ha €CTECTBEHHOHAYYHBIN CTWJIb
MO3HABATENILHON JIEATEIbHOCTH C YYETOM TEXHHYECKOTOo MpoQuiisi BBHIOpaHHOMN
CHELUATBHOCTH.

[IpodunbHas HaIPaBIEHHOCTh OCYILECTBIIACTCS TAKXKE IYTEM yBEIHMUCHHUS
JIOJIA CaMOCTOSITEIBHOW PabOThl OOYYAIOIINXCS, Pa3IUYHBIX (OPM TBOPUECKOM
paboThI (MOArOTOBKH U 3aIUTHI peepaToB, MPOECKTOB), PACKPHIBAIOIINX BAKHOCTh

U 3HAYUMOCTh TEXHHYCCKOI'O HpO(l)I/IJ'ISI CHEIMAILHOCTEH.






2.2. TemaTuyeckui MJIaH U cogep:xkanue ydeoHou nucuunaunsl OY /111 «®Puszukay

HauMeHnoBanue Conepxkanue yueOHOro MmarepuaJia, XapaKTepuCTUKA OCHOBHBIX O6bem | YposeHb
pa3aesioB U TeM JIa0opaTopHbIE U NPAKTHYECKHE PadOThI, BHM/I0B YUE€OHOM 1eATeIbHOCTH 4acoB | OCBOCHHUS
CaMOCTOSITeIbHAsI padoTa 00y4arouuxcst CTYJICHTOB
1 2 3 4
BBenenue. ®dusuka - HayKa o npupojie. Hayunbie MeTObI NO3HAHUS YMeHHe BRICKa3bIBATh TUIIOTE3bI 1151 2 1
du3nka U MeToAbI OKPY’KAIOIIEero MUpa U UX OTJIIMYUS OT APYTUX METO0B 06I”ICH‘EHH’I HaGIIFO1aeMbIX
ABJICHHU.
HAYYHOT0 MO3HAHMA. | MMO3HaHU. POk SKCIIEprMEHTa U TEOpUU B TIPOLIECCE
YMeHnue npeainaraTb MOAEIHU
MO3HAHUS NMPUPObl. MojenupoBanue GU3MUECKUX SBTICHIE.
SABJIEHUN U npoueccoB. Hayunsie runore3pl. @uznueckue VYkazaHue rpaHUL IPUMEHUMOCTH
3akoHbl. du3znueckue Teopuu. ['paHUIbl IPUMEHUMOCTH ¢pusnueckux 3akoHoB. M3noxenne
(du3nyecKux 3aKOHOB U Teopuil. [IpuHIMI COOTBETCTBUS. OCHOBHBIX IIOJIOKCHHIHI COBPEMCEHHOM
o Hay4YHOMU KapTHHbBI MUpa.
OcHoBHbIE 27IeMEHTHI (PU3HUUECKON KapTUHBI MHPA. Y P P
IIpousBeneHue usmepeHus
(l)I/ISI/I‘ICCKI/IX BCJIMYHWH U OIICHKA
rpaHULbl NOTPEIIHOCTEN HU3MEPEHUH.
CamocrosiTesibHas padoTa [peacTaBIeHHE FPAHHUIIBI 2
ATOTOBK IMeHUH MOTPEINTHOCTEN U3MEPEHUN TIPHA
IMoaroroBka coobmie p p p
-0 IPUMEHUMOCTH 3aKOHOB (DU3HKH, IIOCTPOCHUH TIPAPUKOB.
- OCHOBOTIOJIOKHUKH COBPEMEHHON HAYYHOW KapTHHBI
MUpa
Pasznen 1. 28 1
MexaHnuka
Tema 1.1. OcHoBHbBIE TOHATHUSA KHHEMAaTUKH. OTHOCUTEIHHOCTh TIpe/ICTABICHIE MEXAHUYECKOTO 2
Kunemaruka MEXaHUYEeCKOro JBUXKEeHUs. CHCTEMBI OTCUETA. JIBHO)KEHUS TEJA yPABHEHUSIMU
XapakTepUCTUKH MEXaHHUECKOTO JBIKCHUS: 3aBMCHUMOCTH KOOPJMHAT M IPOCKLUEH
nepeMenieHre, CKOPOCTh, YCKOpeHue. Busl CKOpOCTH OT BPEMCHM.
o IIpencraBieHne MEXaHUYECKOIO
JBUKEHHSI(TPSIMOIMHEHOE PaBHOMEPHOE,
ABHUKCHUSA TCJla Fpa(I)I/IKaMI/I
PaBHOYCKOPEHHOE) U X IPaPUIECKOE ONMHUCAHHE. 3aBMCHMOCTH KOOPIMHAT M IIPOEKIHEit
I[BI/I)KCHI/IC MO OKPYKXHOCTH C IIOCTOSIHHOM I10 MOIYJHO CKOPOCTH OT BPEMECHH.
CKOPOCTB}O' Ol_lpe):[eJ'ICHI/IC KoopauHat HpOﬁHCHHOTO
IIyTH, CKOPOCTH U YCKOPCHUs TEJia 11O
IpakTuueckoe 3anaTneNel Kunemaruka rpaduKam 3aBUCUMOCTH KOOP/WHAT 1 2
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JlabopaTopnasi paGora

CamocrosiTesibHas padora
3anoaHuTh Tabnuiy "MexaHuueckoe JBuKeHne"

Buorpadus yuensix: I'. Ol anuneii, A. Diinmreiin, Jlopen,.

Pemenue 3amau mo o6pasiy.

MPOEKIUU CKOPOCTH OT BPEMEHH.
Onpenenenue KOOPAUHAT MPONJICHHOTO
MyTH, CKOPOCTHU U YCKOPEHHUsI Teja Mo
YpPaBHEHUSIM 3aBUCUMOCTH KOOPJIAHAT
U OPOCKIMU CKOPOCTH OT BPEMEHHU.
IIpoBenenne cpaBHUTEIBHOTO aHAJIN3a
PaBHOMEPHOT'O ¥ PAaBHONEPEMEHHOTO
JIBUXKCHUM.

VYka3zaHue UCITOJIb30BaHUS
MOCTYMNaTeJIbHOTO U BpaIaTeIbHOTO
JIBH>KEHUM B TEXHHUKE.

[TpuobGpereHue onpiTa pabOTHI B IpyIINe
C BBITIOJTHEHUEM Pa3JIUIHBIX
COLIMAJIBHBIX POJIEH.

Pa3zpaboTka BO3MOYKHOW CUCTEMBbI
AEUCTBUMN U KOHCTPYKLHUHU IS
3KCHOEPUMEHTAIIBHOTO ONPEICIEHUS
KHHEMaTHYCCKUX BEJIUYHH.

Tema 1.2
JAunamuka

OcHoBHas 3agadya TMHAMHKH. Cuina. BzaumogeiictBue Tenl.

[IpuHnun cynepno3unuu cuil. 3aKOHbl JUHAMUKU
Herotrona. Cuiiel B IpupoAe: ynpyroctb, TpEHHUE, CHIIa

TSOKECTH. 3aKOH BCEMHUPHOI'O TATOTCHUS. HeBecomocTs.

IpakTuyeckoe 3ansaTue Ne 2
Junamuka. 3akonbl HproTOHA.
IIpakTuyeckoe 3ansaTue Ne 3
Cunel B ipupoae

JlabopaTopnasi paGora

CamocrosiTeibHass padora
buorpagus yuensix : I.HptoTon, P.I'yk.
Pemenue 3amau mo oOpasity.

OmnpeneneHne OCHOBHOM 3a/1a4l JUHAMUKH.
dopMHpOBaHHE HaBBIKA PEIICHHUS 3a/1a4 C
IIPUMEHEHUEM 3aKoHOB HbroToHa.
OmnpeneneHue BUIOB CHII, IPUPOJIBI CHIL
Beruncnenue cuitsl ynpyrocT, TpEHHs, CUITBI
TSDKECTH.
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Tema 1.3
3aKoHBI COXpaHeHHUs
B MeXaHUKe

Nmnynbce Tena. 3aKoH COXpaHeHUsI UMITYJIbCca U
PEaKTUBHOE JIBM)KEHHE. 3aKOH COXPAHEHUsI MEXaHUYECKOMN
sHepruu. Mexanndeckas padoTa U MOIITHOCTb.
IIpenckasarenbHas cuiia 3aKOHOB KJIACCHYECKOM
MeXaHUKH. Mcnonp30BaHue 3aKOHOB MEXaHUKH JIJIS
O6’b$ICHeHI/ISI JOBUXXCHUA HGGGCHHX TSI 1 OJIs1 paSBI/ITI/ISI
KOCMHUYECKHUX MCCleA0BaHUuM. ["paHuIIbl MPUMEHUMOCTH
KJIACCMYECKOM MEXaHHUKH.

IIpakTuyeckoe 3ansitue Ne 4
3aKOHBI COXPAHEHHS B MEXAHUKE

JlaGoparopHasi pabora

CamocrositesibHas padora

[ToaroroBka npe3eHTanuu:

[TpumeHeHue cuil B OBITY M TEXHHKE.

PeaktuBHOE NBHXKEHUE

IToaroroska nokiana:

Hcnonb30BaHue 3aKOHOB KJIACCUYECKOM MEXAHUKHU
Pemenune 3amad mo o6pasiy.

IIpuMeHeHue 3aKoHa COXpaHEHUs
UMILYJIbCA J1J1s1 BBIYMCIIEHUSI U3BMEHEHU I
CKOPOCTEH TeJI IIPU UX
B3aNMOJICHCTBUSAX.
H3mepeHue padOTHI CHII U UBMCHCHUC
KHHETHUYECKOU 3HEPTUHU TEJIa.
Brrancinenne paboThl CUIT U
U3MEHEHUsI KHHETUYECKOU SHEPTUH
Tea.
Brruucnenue noTeHUIMaIbHON HEPTUN
T€J B IPAaBUTALIMOHHOM MOJIE.
Onpenenenne MOTSHIIUATBHOW dSHEPTUU
yapyro aeopMUPOBAaHHOTO Teja I10
U3BECTHOU AedOopMaIlU U )KECTKOCTHU
Tena.
IIpuMeHeHue 3aKoHa COXpaHEHUS
MEXaHU4YEeCKOM SHEePTUH ITPpU pacyeTax
pPe3yabTaToOB B3aUMOJICUCTBUU TEJT
rpaBUTALIMOHHBIMU CUJIAMHU U CUJIaMU
yOpyrocTH.
VYka3zaHue rpaHul] HPUMEHUMOCTHU
3aKOHOB MEXaHUKH.
VYka3zaHue ya4eOHBIX UCIUATUINH, TIPU
U3YyUYE€HUU KOTOPBIX UCIIOJIb3YOTCS
3aKOHBI COXpaHEHMUsI

Pa3nen 2
MouJiexkyasipaas
¢pusuxa
OCHOBHBIE TIOJIOKEHHST MOJICKYISIPHO-KUHETUYECKON BBINOJTHEHHE YKCTIEPUMEHTOR,
Tema 2. 1 TEOPUH U UX OMBITHOE 000CHOBaHUE. CKOPOCTH IBIKEHUS | ciry»KalluX s 060CHOBAHMUS
OcHoOBBI MoJteky 1 ux m3mepenue. OnbiT [lTepHa. Pacipenenenue | MOJNEKYISPHO-KHHETHYECKOM
MOJIEKYJISIPHOM MOJIEKYJI ITO CKOpOCTsAM. Macca u pa3Mepbl MOJIEKYI. Teopun (MKT).
o Pemienue 3ajau c
KHMHEeTHYeCKOM [TocTostHHas ABOTaIpO.
IIPUMECHCHUEM OCHOBHOTO
TeopuM Mopenb uneansHoro rasza. Jlasnenue raza. OCHOBHOE

YpaBHEHNE MOJIEKYJIIPHO-KMHETHYECKON TEOPUH
UJeabHOTO raza. AOCOIIOTHAS TeMIepaTypa Kak Mepa
CpeaHel KHHETUYECKON YHEPTUU TEIJIOBOTO JIBUKEHUS

YPaBHEHUSI MOJIEKYJISIPHO-
KUHETHUUYECKOU Teopuu

ra3os.

OmpeneneHue napaMeTpoB BEIIECTBA B
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YaCTHII BEIICCTBA. Y PABHCHHE COCTOSHUS UACATHLHOTO
ra3a (Knaneiipona — MenaeneeBa). M3onporuecchl 1 ux
rpaduku. TepMoauHaAMHUECKast IIIKaIa TEMIIEPATYP.
AOCOIIOTHBIN HYJb.

IIpakTu4yeckoe 3ansitue Ne 5
OcnoBbl MKT

CamocrosiTesibHas padora

buorpadus yuensix: [I.11. Mennenees, Knaneiipow,
[lItepn, ABoraapo, KensBuH, Llenbcuii

3amonuuTh Tabmuy "M3onponeccs”

Pemenue 3ana4 no o6pasiy.

ra3000pa3HOM COCTOSIHUH Ha
OCHOBAaHUM yPaBHEHUSI COCTOSIHUS
UJealbHOro Tas3a.

Onpenenenue nmapaMmeTpoB BellecTBa
B ra3000pa3HOM COCTOSIHUH U
MPOUCXOJSIIIUX MTPOLECCOB IO
rpadukam 3aBucumoctu p (T), V (T),
p (V).

DKCIepUMEHTAJIbLHOE UCCIIEIOBAHUE
zapucumoctu p (T), V (T), p (V).
IIpencraBnenue B Buje

rpamKOB U30XOPHOTO,

n300apHOTO U H30TEPMHYIECCKOTO
MIpPOLIECCOB.

Brruucienue cpegHel KHHETUYECKOM
SHEPrUM TEILUIOBOTO ABUKEHUS MOJIEKYJI
O U3BECTHOM TEMIIEpaType BELIECTBA.
Bricka3zpiBaHHE THIOTE3 11 OOBSICHCHUS
HaOIIOJaeEMBIX IBJICHUN. YKa3zaHUue
TPAHUIL TPUMEHUMOCTH MOJIEITU
«HaeanbHBINA ra3» u 3akoHos MKT

Tema 2. 2
ArperatrHsle
COCTOSIHHUSI BEIeCTBA,
(azosbie nepexoanbl

Hacslimennsliii nap u ero csoiicrsa. Bzanmoneicreue
ruapocdepsl u atMochepsl 3emiin. BiraxkHocTh Bo3ayxa.
Touka pocsl. [TpubGops! 1715 onpeneneHus BIaXXHOCTH
Bo3ayxa. Kputnueckoe cocrosinue Bemectsa. [lonsrue 00
atMocepax maaner. CKuKEHHE ra30B U UCIIOJIb30BaHNE
MOJTYYECHHBIX KUJIKOCTEH B TEXHHUKE.

CrpoeHue u CBOMCTBA KUAKOCTEN U TBEPJIbIX TEII.

XapakTepuCTHKA KUJIKOTO COCTOSIHHS BEILIECTBA.
bixHuii nopsaok. IloBepXxHOCTHOE HATSKEHUE.
CwmaunBanue. Kanmuiisipabie SIBICHUS B IPUPOJIE, OBITY, U
TEXHHUKE. BHyTpeHHEE TpeHUE B )KUAKOCTH, BA3KOCTb.

XapakTeprucTHKa TBEPIOTO COCTOSIHUS BEIIECTBA.
JaneHnil nopsaok. Tunel cBA3€l B KpUcTaiax, BUIbI
KPUCTAIITMYECKUX CTPYKTYp. Buasl nepopmaruii. 3axkon
['yka. Mexannueckue cBOMCTBA TBEPABIX Tell. BHyTpeHHEe
CTpOEHUE 3EMJIU U TIJIAHET.

H3mepeHne BIa)KHOCTHU BO3/1yXa.

Pacuer KOJINYeCTBa TEIJIOTHI,
HEOOXOJIUMOTO JJIs OCYIIECTBICHHUS
mpoliecca Iiepexojla BemecTBa U3
OJTHOTO arperaTHoro COCTOSHUS B

Ipyroe.
ODKCHepUMEHTAIbHOE  HCCJIEJOBAaHUE
TEIUIOBBIX CBOMCTB BEIIECTBA.

[TpuBenenne NMpuUMEpoOB KaNMWJUISIPHBIX
SIBJICHUH B OBITY, IPUPOJIE, TEXHUKE.
HccnenoBanue MEXaHUYIECKUX CBONMCTB
TBepabIx Tel. [Ipumenenme
(pn3nyeckx NOHSITHI 1 3aKOHOB B
y4ueOHOM MaTepuaie
npodecCHOHAIBHOTO XapaKTepa.

Ucnons3zoBanue UuTepHera s
IMorcKa HHopManuu o pa3padoTKax u
OPUMEHECHUSX COBPEMEHHBIX TBEPABIX U
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Jlnarpamma paBHOBECHBIX COCTOSIHUN U (ha30BbIX
[IEPEXO0/I0B.
TenioBoe paciinpeHre TBEPAbIX TEl U KUAKOCTEH.

IIpakTnueckoe 3ausitue Ne 6
ArperaTHble COCTOSIHMSI BELLIECTBA

JlaGoparopnas padora Ne 1,2
Onpenenenne OTHOCUTENIBHOM BIaXXHOCTH BO3yXa
OrnpezesieHne MOBEPXHOCTHOIO HATSKEHUS! )KUJIKOCTH

CamocrosiTesibHas padoTa

IToaroToBUTH COOOIICHUE, JOKIA :

- AT™MOchepHI TT1aHeT,

-CKMKeHHE Tra3oB,

-B3anmopeiictBue atmMocheps! u ruapochepsl
[ToAroTOBUTH IIPE3EHTALINN

Kanuisipabie siBIIeHUS B OBITY U TEXHUKE.
TenioBoe pacuInpeHne KUAKOCTEH U TBEPBIX TeTl.
CocraBneHre KpoccBOp/ia Mo U3YYCHHOM TeMe
Permenune 3amad no o6pasiy.

amMOp(HBIX MaTepPHAIOB

Tema 2. 3 OcHOBBI
TePMOIMHAMMKH

BuyTpenHss sHeprus uaeanbHoro rasza. Padbora raza
py U3MEHEHnH ero o0bema. KoanmuecTBo TenoThI.
IlepBoe Havanmo TepMoauHaMuKH. [Ipumenenue nepBoro
Hayasa TepMOJUHAMUKHU K n3onpoueccam. AnnadbaTHbli
IIpoLecc.

HeoOpaTumocTs TerioBsIxX nporeccoB. [lonstue o
BTOPOM Hauaje TepMoAuHaMuKu. [IpuHimn nerictBus
TerioBoi MamuHel. [Tonstue o nuxie Kapno. KI1/]
TEIJIOBOTO JABUTATENsA. X OJOAUIbHBIE YCTAHOBKH.
TennoBble ABUTATENN U OXPAHA OKPYKAIOIIEH cpesbl.

IIpakTuyeckas padora Ne 7
TepMoauHamMuka

CamocrosiTesbHast padoTa

H3mepenune koandecTBa TEILUIOTHI B
rpolieccax Teruionepenayu. Pacuer
KOJINYECTBA TEIUIOTHI, HEOOXOJTMMOTO
JUIsI OCYIIECTBIICHUS 3aJaHHOTO
npoiecca ¢ renjonepenadeii. Pacuer
U3MEHEHUSI BHYTPEHHEN YHEPIrUM Tel,
paboTHI M IepPEeTaHHOTO KOJIUYECTBA
TEIJIOTHI C UCITOJIB30BAHUEM IIE€EPBOTO
3aKOHa TEPMOJIHUHAMUKU.

Pacuet paboTHI, COBEpIICHHON

ra3om, 1o rpauky 3aBUCUMOCTH P
(V).

Brraucnenune paboThI Ta3a,
COBEPIIEHHON IIPU U3MEHEHUU
COCTOSIHUS I10 3aMKHYTOMY ITUKITY.
Brruucnenue KIIJI npu coBepuienuun
razom padboThI B Ipoleccax U3MEHEHHUS
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IMoaroroBuTL NOKJIANLI:

- nuki1 Kapno,

-TEIUIOBBIC IBUTATEIN U OXpaHa OKPYKAIOILIEH Cpeibl,
-XOJIOJIUIIbHBIE YCTAHOBKH .

Pemenue 3amau mo o6pasiy.

COCTOSIHUS I10 3aMKHYTOMY ITUKITY.
OOBsicCHEeHNE NTPUHIIUIIOB JIeHCTBUS
TEIUIOBBIX MaIlMH. JleMOHCTpauus
ponu PU3UKHA B CO3TaHUA U
COBEPIICHCTBOBAHNH TETIJIOBBIX
JABUTATENEH.

H3noxxeHue cyTH 3KOJIOTHYSCKUX
npobiem, 00yCIOBICHHBIX PabOTON
TEIUIOBBIX IBUTATENEH U
MPEUIOKEHUE ITy TH UX PEILICHUSI.
YkazaHue rpaHul] IPUMEHUMOCTHU
3aKOHOB TEPMOJMHAMUKHU. Y MCHHE
BECTH IMAJIOT, BBICIYIIINBATH MHCHHE
OIIMIOHEHTA, y9acTBOBAaTh B IMCKYCCHH,
OTKPBITO BhIpakaTb U OTCTauBaThb
CBOIO TOYKY 3pPECHHUSI.

VYkazanue y4yeOHbIX JUCUHILINH, IPH

M3YYEHUU KOTOPBIX UCTIOJIB3YIOT YUSOHBIH

Matepuan « OCHOBBI TEPMOJTUHAMHUKH

Pa3zgen 3 OcHOBBI
JIEKTPOAMHAMUKHI
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Tema 3.1
DileKTprYecKoe moJje

SIBieHME ANEKTpU3ALMHU TENl. DIEMEHTApHBIN
JNIEKTPUUECKU 3apsi. 3aKOH COXPaHEHHUs HJIEKTPUYECKOTO
3apsaa. BzaumonelicTBrue TOUEUHBIX 3apsA0B. 3aKOH
Kynona. Dnektpuyeckas mocTOsIHHAS.

Onekrpuueckoe nojue. HampsokeHHOCT
anekTpuueckoro nojs. [IpuHuun cynepno3unuu noyei
TOYEUHBIX 3apsAa0B. I’ paduueckoe n3o00pakeHne nosiei
TOUYEYHBIX 3apPsJI0B.

Pabora no nepemenienuto 3apsaa, copepiiacmas
CHJIaMH 3JIEKTpUYEcKOro nouis. [loteHuuan u pa3HocTh
noreHuuanos. [ToBepxHocTu paBHOro norexuuana. Casspb
MEX/y HalpsKEHHOCTBIO U Pa3HOCTHIO IIOTEHIIUAIOB.

[IpoBOJHUKY U IUANEKTPUKH B DJIEKTPUUECKOM I10JI€,
JusnexTpudeckas NpOHULAEMOCTb cpefibl. [lomsipuzarus
JURJIEKTPUKOB. DJIEKTPOCTaTUYECKAs 3aIUTA.
OnexTpoeMKocTh. KoHIeHCaTOPBI M UX COETMHEHUE.
DHeprus MEeKTPUYECKOTO MOJIsl 3apsyKEHHOTO
KOHJIEHCATOPA.

IIpakTyeckas padora Ne 8
DIIEKTPUUYECKOE TI0JIE

CamocrosiTeibHas padora

IHoaroroBUTH AOKJIAABI:

. Kynon, Konaencaropsl U Ux NpuMEeHEHUE.

CocTaBUTh KPOCCBOP MO U3YYEHHON TeMe" DIeKTpU3aALMS
ten." Pemenue 3a1a4d mo oopasiry.

Breruucienue cuji B3auMo e HCTBUST
TOYEYHBIX DJIEKTPUUYECKUX 3a- PATOB.

Brraucnenne HaOpsi>KEHHOCTH
3JIEKTPUYECKOTO MOJIsI OJHOTO U He-
CKOJIBKHX TOYEUHBIX dJIEKTPUUYECKUX
3apsigoB.

Brrancnenne noreHnuana
3JIEKTPUYECKOTO MOJIsI OJHOTO U
HECKOJIBKMX TOUYCYHBIX 3JICKTPUYECKUX
3apsaoB. MI3MepeHue pa3HoCcTH
NOTEHITUAJIOB.

N3MepeHne s>HEPTUU DJIEKTPUIECKOT O
oJIs 3apsHKEHHOT' 0 KOHJIeHCaTopa.
Brraucnenne s>HEPTrUM 2JIEKTPUIECKOT O
oJIs 3apsHKEHHOT' 0 KOHJIeHCaTopa.
Pa3paboTka rutaHa U BOBMOYKHOM
CXEMbI JEUCTBUU
SKCIIEPUMEHTAIBHOTO OIPEACICHUSI
3JIEKTPOEMKOCTH KOHACHCAaTOpa
AUAJIEKTPUISCKOMN MMPOHUIIAEMOCTH
BEIECTBA.
IlpoBenenue
aHanu3a TpaBUTAllMUOHHOT O
3IEKTPOCTATUYECKOTO MOoaeH

CPaBHUTCIIBHOTO

u

Tema 3.2
3aKO0HBI
MOCTOSIHHOI'0 TOKA

Pu3nyecKue OCHOBBI IPOBOAUMOCTH METAILIOB.
[TocTOAHHBIN ANEKTPUUECKUI TOK, €T0 XapaAKTEPUCTUKH.
VYcnoBusi, He0OXOAMMBIE JJTsI BOSHUKHOBEHUS TOKA.
DneKTpoABMKYyIas cuia. 3akodH Oma s ydyacTka [enu U
3aMKHYTOM 11err. COMpOTUBIICHUE KaK dJIEKTpUUYECKas
XapaKTEePUCTUKA PE3UCTOPA. 3aBUCUMOCTb CONTPOTUBIICHHS

N3mepenue MOUIHOCTHU
3JIEKTPUYECKOTO TOKa. M3mepeHnue
DJ1C 1 BHYTPEHHEr 0 CONMPOTUBJIEHUS
WCTOYHHUKA TOKA.

BrImmosrHeHHE pacdeTOB CHIIBI TOKA U
HaIpsHKEHUH Ha yJacTKax
aieKTprudecKkux nenei. OO0bsiCHEHNE
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pesucropa ot Temieparypsl. [lonsaTtue o
cBepxnpoBoauMocTH. IlocienoBarensHoe U napamieabHOe
COEZIMHEHUS PEe3UCTOPOB U UCTOUHUKOB Toka. [IpaBumna
Kupxroda.

PaboTa 1 MOLTHOCTb TOCTOSIHHOT'O TOKA. 3aKOH
Jlxoyins - Jlenna.

TepmoanekTpuuecTBo U ero npuMeHenue. KonraktHas
Pa3HOCTb MOTEHIMAJIOB U paboTa BBIXOJa.

IIpakTuyeckas padora Ne 9

3aKOHBI ITOCTOSIHHOI'O TOKa

JladbopaTopnas padora Ne 3,4,5

OnpezneneHue yaeabHOro COMPOTUBIEHUS IPOBOAHUKA
N3ydenue nocnenoBaTeIbHOTO U MAPAJUICIHHOTO
COEZIMHEHUS MPOBOIHUKOB

Omnpenenenne D/]C 1 BHyTpEHHETO COITPOTUBIICHUS
MCTOYHHUKA HJIEKTPUYECKON SHEPTUU

CamocrosiTesibHas padoTa
IoaroToBUTH NMpeE3eHTALMIO

- TepMO371€KTPUYECTBO U €r0 MPUMEHEHUE
buorpadus yueHbIx:

I".Owm, JIxxoynsb, Jlenn, Bonbra

Permenune 3amad no o6pasiy.

Ha MpUMepe JISEKTPUUECKON enu C
aBywmsi uctounnkamu tToka (3/1C), B
KaKOM CJIy4yae UCTOYHUK
JIEKTPUIECKOI 2HEpruu padboTaeT B
peXuMe TeHepaTopa, a B KaKOM — B
peXuMe NoTpeOuTEI.
OrmnpeneneHue TeMreparypbl HUTH
HaKaJUBaHUS.

Tema3. 3
DJIeKTPUYECKUH TOK
B pa3s/iIMYHBIX Cpeaax.

DIIEKTPUYECKHUM TOK B DJIEKTPOJIUTAX. DIEKTPOIIH3.
3axonsl Qapanest 1uis anekTponusa. [Ilpumenenue
JJIEKTpOJIN3a B TEXHUKE. [IpeBpalenne BHyTpeHHEN
OHEPTUHU B DJIEKTPUYECKYIO NP XUMHUYECKUX PEAKIUAX B
HMCTOYHUKAX TOKA. AKKYMYJISITOPBI, UX TPUMEHEHNE.

DnekTpuyeckuil Tok B razax. HecamocrositenbHbIN 1
CaMOCTOATENbHBIN paspsaasl. [loHsTHE 0 MIIasme.
DneKTpUYECKUid TOK B BaKkyyMe. TepMoaaeKTpoHHas
AMHCCHUS. DIEKTPOHHBIE TYYKH U UX CBOMCTBA.

Onpenenenue HocuTesnel 3apsaaa B pa3IUuHbIX

cpenax.

Brruuciienue 31€KTpOXUMUYECKOTO SKBUBAJICHTA.

XapaKTepUCTUKU pa3psioB B ra3ax.
IIpoBenenne cpaBHUTEIBHOTO aHAJIN3a
NOJIyIPOBOJIHUKOBBIX JTUOJA0B U TPUOAOB
HUcnons3zoBanue MHTEpHETa AJ1s1 MOUCKaA
nH(GOPMAIUH O TIEPCIICKTUBAX Pa3BUTHUS
HOJYIIPOBOJHUKOBOMN TEXHUKH.

YcraHoBKa MPUYUHHO-CJIEJICTBEHHBIX

CBsI3€H
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DNeKTpOHHO-Ty4YeBas TpyOKa.

DNEeKTPUYECKUM TOK B MOJTYIPOBOJAHHUKAX.
DNEeKTPONPOBOAHOCTh MOIYIPOBOAHUKOB U €€
3aBUCUMOCTH OT TEMIIEPATypPhbl U OCBEIIEHHOCTH.
CobcTBeHHAs U TpUMECHasi TPOBOAUMOCTH
MOJIYITPOBOJIHUKOB. DIEKTPOHHO-IBIPOUYHBINA MTEPEXO/I.
[TonynpoBoanukoBsiil nuo. Tpanszuctop. [Ipumenenne
MOJIYITPOBOTHUKOBBIX TTPHOOPOB.

IIpakTnyeckas padora Ne 10

DNEKTPUUECKU TOK B Pa3IMYHBIX cpeaax

Jlaboparopnasi pabora Ne 6
Omnpenenenue MEeKTPOXUMUYECKOTO SKBUBAICHTA ME/IH

CamocrositesibHas padora

IMoaroToBUTH Npe3eHTALNN:

[Tna3sma u €€ npuMeHeHue. JINEKTPOIIN3.
ITonroroBka TOKIaJI0B:

- [IpuMeHeHne NOaYIPOBOIHUKOBBIX TPUOOPOB.
Pemenue 3amau mo o6pasiy.

Tema 3. 4
MaruutHoe moJjie

OTtkpeITHE MarHAUTHOTO 1OJIs. [10CTOSIHHBIE MarHUTBI
Y MarHuTHoe rnosie 3eMju. MarHuTHast UHyKIHS.
BuxpeBo# xapakTep MarHuTHOrO IoJiss. MaruutHas
IIOCTOsIHHAsl. MarHUTHAsI MPOHUIIAEMOCTh CPEJIbI.
HamnpsokeHHOCTS MarHuTHOTO 10JIs1. CBSI3b MHAYKLUU U
HANPSDKEHHOCTH MarHUTHOTO 1oJs. ['paduueckoe
n300pa’keHre MarHUTHBIX MoJie. MarHUTHbIE OIS

HpﬂMOJ’II/IHeI\/’IHOFO IpOBOAHHKA C TOKOM, KPYIrOBOI'o TOKa 1

COJICHOUJIA.

B3anmoneiictBre TokoB. JIeicTBME MarHUTHOTO TTOJISI
Ha IIPOBOJIHUK C TOKOM. 3aK0H Amnepa. MarHuTHbIi
noTok. PaboTa mo nmepeMenieHro mpoBOJHINKA C TOKOM B
MarHUTHOM IIOJIE.

N3mepenne MHAYKIUA MarHuTHOTO
noJisi. Beruucienue cui, 1eMCcTBYIOMIUX
Ha NMPOBOJHUK C TOKOM B MAarHUTHOM
noJie.
Brruucnenue cui, 1IUCTBYIOIIUX HA
JIEKTPUYECKUH 3apsiil, IBUXKYIIIUICS B
Mar"HUuTHOM IOJI€E.
OOBsICHEHUE POJIM MAarHUTHOTO TTOJIS
3eMJI4 B )KM3HU PACTCHHUH, )KUBOTHBIX,
4yeJjloBeKa.
IIpuBenenne npuMepoB
OPAKTUYECKOTO IPUMEHEHUS
U3YyUYEHHBIX SIBJICHUM, 3aKOHOB,
OpuboOpPOB, yCTPONUCTB.

IlpoBenenue  CpaBHUTEIBHOIO  aHaIMu3a

10
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JlelicTBME MAarHUTHOTO TOJIS1 HA JBMXKYLIUUCS 3apsil.
Cuna Jlopenua. J{BukeHue 3apsyKeHHOM YacTULIbI B
MarHUTHBIX U AJIEKTPUYECKUX IMTOJISIX.

MaruuTtocdepa 3emii U ee B3auMOJICHCTBHUE C
COJIHEUHBIM BeTpoM. PainanrionHpie mosica 3eMiiy.

MaruauTHble CBOMCTBA BellecTBa. Kpusas
HaMarHW4YuBaHUs. MarHuTHast 3anuch UHYOPMALIUU.

CBOMCTB

IIpakTuyeckas padora Ne 11

MaruurtHoe noJe

CamocrosiTesibHas padora
buorpagus yuensix: Amnep, Jlopei.

[ToaroroButk coobuenue: Marautochepa 3emiu.
BrnusiHre MarHUTHBIX MOJIE HAa OpPraHU3M YeJIOBEKa.

Pemenue 3amau no oOpasiy.

Tema 3.5
JIEKTPOMAarHUTHAsA
WHIYKIHSA

SIBieHue 3MeKTPOMarHuTHOM UHIYKIMH. OTbIT
®apanes. 3aKOH IEKTPOMArHUTHON MHAYKIUU. [IpaBuio
Jlenua. [lonsiTre 06 31€KTPOMarHUTHON Teopun
Makcgeiia. BuxpeBoe 3JIeKTpuYecKoe moJie.
OTHOCUTENBHBIN XapaKTep MEKTPUUECKUX U MAaTHUTHBIX
nosned. Buxpeseie TOkU. PO MAarHUTHBIX MOJIEN B
ABIEHUSX, npoucxoasumx Ha Conxue. CoHeuHas
aKTUBHOCTb.

Camounnykuusi. UunyktuBHoCTh. 3/(C
CaMOMHAYKIIMU. DHEPrUsi MArHUTHOTO MOJISI.

Hccnenosanue siBineHui
3JIEKTPOMArHUTHOW WHIYKIIUH,
CaMOMHOYKIIUH.

Bpruncnenue sHepruu

MAarHuTHOTO IIOJIs.

OOBsicCHEeHNE IPUHITUTIA

JIeiCTBUS

SIEKTPOABUTATEN.

OOBsICHEeHHE NPUHITNTIA JEUCTBUS
reHepaTopadIEKTPUIECKOTO TOKA U
3JIEKTPOU3ZMEPHUTEIILHBIX IIPHOOPOB.
OOBsicHeHNE MPUHIINIIA AeHCTBUS MacC-
criekrporpada, yckopuresei
3apsHKEHHBIX YaCTHII.

IIpuBenenue npuMepoB
OPaKTUIESCKOTO TPUMEHEHUS
M3YYEHHBIX SIBICHUH, 3aKOHOB,
OpuOOPOB, YCTPONUCTB.
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IIpoBenenne cpaBHUTEIBHOTO aHAJINU3a
CBOMCTB

IIpakTuyeckast pabora Ne 12
OMMU. 3akon Papanes

CamocrosiTesibHas padora

buorpadus yuensix: JI. Makcsemr, M.®apaneii.
[ToaroroBuTH Mpe3eHTanuio : Posib MarHUTHBIX NOJIEH B
sBiieHusIX Ha CoJHIIE.

Pasznea 4

KoJse0anusa v BoJHBI

Tema 4.1 KonebartenbHoe nmwxkenue. ['apMoHndeckne konedbanus u HccaenoBaHne 3aBUCUMOCTH TIEPHOIA
Mexannueckue WX XapaKTepUCTUKH. Y paBHEHHE TAPMOHUYECKOTO KoJIeO0aHU MaTeMaTHYeCKOT0 MasiTHUKA

KO0JIe0aHU M BOJHBI

kosiebanus. [IpeBpalienne 3Hepruu npu KosnedareaIbHOM
JBUKECHHH.

CB00o/1HbIE, 3aTYXAOIUE U BEIHYKCHHbIE KOJIeOaHMU .
MexaHn4YeCcKHni pe30HAaHC, €r0 y4eT B TEXHUKE.
Pacnpoctpanenue konebanuii B ynpyroit cpene. Bonnsl,
MX XapaKTepUCTUKH. Y paBHEHHE IIJIOCKOM BOJIHBI: €€
XapakTepucTuku U rpadpux. Untepdepenuus u qudpakius
BOJIH.

[Ipupona 3Byka. 3ByKOBBIE BOJIHBI. YJIBTPa3BYK U €r0
IIPUMEHEHNE B TEXHUKE.

OT ero JUTUHBI, MaCcCHl U aMIUTUTY IbI
KOJICOaHMA.

HccmenoBaHne 3aBUCUMOCTH IIepUoa
KoJIeOaHUH Tpy3a Ha IIPy- JKUHE OT ero
MacCChI U )KE€CTKOCTHU NPYKHUHBI.
Brruucnenue nnepuoaa koiaedaHuit
MaTEMAaTHUYECCKOTO MasiTHUKA I10
MU3BCCTHOMY 3HAYCHUIO €TI0 AJINHBI.
Brraucnenune niepuoaa KojaebaHuil rpys3a
Ha NMPYKUHE 11O UBBCCTHBIM 3HAYCHUAM
€ro MaccChl U )KECTKOCTH TIPY>KUHEIL.
BrIipaboTka HaBBIKOB BOCIIPHHHUMATH,
aHaJIIN3UpOBaTh, IepepadaTsIBaTh WU

PEbSBISITH nH}OpMaIHio B
COOTBETCTBUU c IMOCTaBJICHHBIMH
3aJlavyaMH.

IlpuBenenue npumepon
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aBTOKOJICOATEIbHBIX MEXaHUYECKUX
cucteM. [IpoBeneHue knaccupuKanuu
KoJieOaHuii

IIpakTnyeckoe 3ansitue Ne 13
Mexannueckre KoreOaHus 1 BOJHBI

JlabopaTopnasi paGora Ne 7
N3yueHne 3aBUCUMOCTH NEpHOAA KOJIeOAHUH HUTSHOTO
MasiTHUKA

CamocrosiTeibHas padora

CocraBuTth Tabnuiy "XapakTepucTuku Kojaedanuit"
Pemenue 3amau mo o6pasiy.

[ToaroroBka JOKIJIa0B:

-Pacnipoctpanenue konedbanuii B cpele,

- XapaKkTepUCTUKH 3BYKOBBIX BOJH

CocTaBiieHHEe KpOCCBOP/Ia IO U3yYEHHOU TeMe

BJ'[eKTpOMaI‘HI/ITHbIe K0J1e0aHHUS U BOJIHbI

Tema 4. 2
ITepeMeHHBIH TOK

[lepemennslit TOk U ero noayyenue. [lonstue 06
YCTpPOMCTBE MHIAYKIIMOHHOTO reHeparopa. JlelcTByromnye
3HA4YeHHS ToKa, HanpspkeHus u DJIC. AKTuBHas Harpyska,
MHJIYKTUBHOCTH U EMKOCTb B LIETIH IEPEMEHHOT0 TOKA.
DIIEKTPUYECKUI pe30HaHC. BEKTOpHBIE AMarpaMMBl.
[TocnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB BCEX
BHUJI0B. 3aKk0H OMa /I y4acTKa [IeNy NEPEMEHHOTO TOKa.
MomHocTh nepemeHHoro Toka. [IpeodpazoBanue
nepemMeHHoro Toka. Tpancdopmarop.

Habaroaenne ocruiiorpaMmm
TapMOHHUYECKUX KOJICOAHUN CHIIBI TOKa
B LICIIN.

H3mepenne 31eKTPOSMKOCTH
KoHJIeHcaTopa. I3mepenue
I/IH)IyKTI/IBHOCTI) KaTyHIKI/I.
HccnenoBanue siBJIeHUS
IEKTPUIECKOTO pPe30HAHCa B
IOCJIEJOBATENBLHOM IIEMH.

ITpoBenenue aHaJIOTUU MEX 1y
Cl)I/I3I/I‘-IeCKI/IMI/I BCJIMYHMHAMMU,
XapaKTEepU3yOIIUMU MEXaHUYECKY O U
SJIEKTPOMArHUTHYIO KoJieOaTelIbHbIC
CHCTEMBI.

Pacder 3maueHul CUJIBI TOKA U

10
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HaOps>KEHUsST Ha JIEMEHTaXx [enu
MEePEeMEHHOr0 TOKa.
HccnenoBanue IpUHITHNA JICHCTBHS
Tpancdopmaropa. MccnenoBanue
OpUHLMIIA IS CTBUS TeHepaTopa
MNEePEeMEHHOro TOKa.
Ucnons3zoBanue MuTepHera ais
nmorcka WHGOpPMAIUH O COBPEMEHHBIX
crroco0ax repeiavyu JISKTPOIHESPTUH

IIpakTuyeckas padora Ne 14
IlepemeHHBIN TOK

CamocrosiTesibHas padora

[loAroToBUTH NPE3EHTALIMIO | FEHEPATOP HE3aTyXaroIINX
konebanuit. [Ipuniun nefictBus Tpanchopmaropa.
Pemenue 3amau no o6pasiy.

Tema 4.3
DJIeKTPOMArHUTHbIE
KO0JIe0aHUsA M BOJHBI

DJIEKTPOMArHUTHOE MOJI€ U AJIEKTPOMArHUTHBIE BOJIHBI.
CKOpOCTh AIEKTPOMArHUTHBIX BOJH
Konebatenbublit KoHTYp. CBOOOHBIE AIIEKTPOMArHUTHBIE
KoJebanus B KoHType. [IpeBpaiienus sHepruu B
KosebaTenbHOM KOHTYype. COOCTBeHHAs 4acToTa
KoJIeOaHuil B KOHTYype. 3aTyXarolue 3JIeKTPOMarHuTHhIE
kosebanus. TOkH BHICOKOW 4acTOTHI M MX TPUMEHEHUE.
B3anMoCBsI3b 3JIEKTPUYECKOTO M1 MATHUTHOTO TOJICH.

DIIEKTPOMArHUTHOE TOJIE U €r0 paclpOCTPAHEHHE B BUE
AJIEKTPOMAarHUTHBIX BOJIH (110 MakcBemny). OTKpBITHIH
KoJIe0aTEeNbHBIN KOHTYP KaK HCTOYHHK 3JIEKTPOMArHUTHBIX
BOJIH. DJICKTPOMAarHUTHBIE BOJHBI U UX CBOWMCTBA. DHEPTHUS
AJIEKTPOMATHUTHOTO TOJIS (BOJHBI).

®u3nyecKrue OCHOBBI PaANOCBA3U. [IpuHIMIIBI

paauosiokanuu U teneBuaeHusa. Kocmuueckue

paavon3ITy4YEHHUs.

OcyImiecTBICHUE paauonepenadyn |
panuonpuemMa. Hccnenosanne
CBOWCTB DJICKTPOMArHUTHBIX BOJH C
MMOMOIIBI0 MOOHUJIIBHOTO Telie- (oHa.
Pa3zBuTHe EHHOCTHOIO OTHOIIEHUS K
n3y4JaeMbIM Ha ypOoKax (PU3UKHA
o0BEKTAM U OCBaMBAE€EMbBIM BHIaM
nesarenbHOCTH. OOBsICHEHHUE
MPUHIUIHATIBLHOTO PA3JINYUsI HIPUPOIBI
YHOPYTHX U 3JICKTPOMArHUTHBIX BOJIH.
N3noxkxeHne cyTH 3KOJIOTHYECKUX
npoOiieM, CBI3aHHBIX C
3JIEKTPOMArHUTHBIMU KOJICOAHHUSIMHU U
BOJIHAMH.

OOBsICHEHHUE POJIH DIICKTPOMArHUTHBIX

BOJIH B COBPEMCHHBIX HCCIICIOBAHUSIX

Bcenennoit

IIpakTyeckas padora Ne 15
DNIeKTPOMArHUTHBIE KOJIEOAHUS U BOJTHBI
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CamocrosiTesibHasi padoTa

Buorpadust yueHsix:

M. IInauk, C. boaeiman, I1.H. Jlebenes.

IloaroroBuTh mokian: XUMHUYECKOE IEHMCTBUE CBETA U €TI0
MIPUMEHEHUE.

IToaAroTOBUTH MPE3EHTALMIO:

[TpuHIMIIBI paANOCBSA3H, PATHOJOKAIIMN U TEJICBUACHUS.

Paznen5 Onruka

10

Tema 5.1.
I'eomeTpuyeckast
ONTHKA

PazButue npeacrasieHuit o npupoje ceera. CKOpocTh
ceera. [Ipunuun ['tolireHca. 3akOH OTpakeHUS U
npesioMyeHus cBeta. GU3NUECKU CMBICIT TTOKa3aTelIs
npenomiuenus. [lonnoe orpaxenue ceera. I[loctpoenue
M300pakeHHI MPeIMETOB B JIMH3aX U 3epKayiax. [ a3 u
ONTUYECKUE TPUOOPHI.

IIpuMmeHeHne Ha IPaKTHKE 3aKOHOB
OTpa>XCHUsA U IIPCIIOMJICHHUA CBETa
OpHU peUIeHNH 3a1a4.

OrmpenienieHne CIeKTpaIbHbBIX TPaHUII
YYBCTBUTCIIBHOCTHU YCJIOBECYCCKOTO
riasa.

YMeHure CTpOuTh N300pakeHUs
nopeaMeToB, JaBa€MbIC JIMH3aMHU.
Pacuer paccTosiHUSI OT IMH3bBI 10
N300pakeHus IpeaMeTa.

Pacuer

ONTHYECKOU

CHJIBI JIUH3HI.

Nsmepenue

¢doxycHOTO

paccTostHUs

JIMH3BI.

JlabopaTopnasi paGora Ne 8
Onpenenenue nokasaress NPeIOMIICHUS CTEKIIa
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Tema 5. 2
BoJsinoBasi onTuka

BonnoBeie cBoiicTBa cBeTa. KorepeHTHOCTh 1
MOHOXpOMaTHYHOCTh. IHTepdepenus cBera, ee
MPOSIBIICHUE B MPUPOJIE U IPUMEHEHHUE B TEXHHUKE.
Hudpakuus ceera. Judpakuus Ha mieTu B MapaieIbHbIX
aydax ¥ JUPPaKIMOHHON perieTke. JudpakiinoHHbIi
CIIEKTP.

doromMeTpruyecKre BETMYNHBI U €IMHUIBL. 3BE3HbIC
BEJIMYMHBI.

[Tonstre o nonsipuszanuu. [lonspousl, ux
IPUMEHEHNE B HAYKE U TEXHUKE.

Hucnepcus cseta. Pa3noxxenue 6emnoro csera

npusmoit. [[Beta ten. Buasl cnextpoB. CriekTpaibHbIi
aHaJIu3.
Paznuunbple  BHUIBI  3JIEKTPOMArHUTHBIX — M3JIy4EHUH
(paArOBOJIHBI, uH(ppakpacHoe, BUJIUMOE,
yIbTpauOIETOBOE M PEHTTEHOBCKOE HW3IYyYCHHS) M HUX
IIPAKTUYECKOE IIPUMEHEHHUE.

HaoOmronenwne siBiieHUS

nHTEepEPESHIINHN IIEKTPOMArHUTHBIX

BostH. HaOmronenne siBieHus

AudpaKkuy 3J1€KTPOMarHUTHBIX BOJIH.

HaOmronenne sABIeHUs MOISIPU3ALTNH

3JI€KTPOMAarHUTHBIX BOJIH. M3mMepeHue

JJIMHBI CBETOBOW BOJIHBI IO

pe3ynbTaTramM HaOJIIOICHHUS SIBJICHUST

uHrepdepenuu. Hadmonenue

SIBJICHUSI U (PPaAKIIMH CBETA.

Hao6:to1eHue siBJICHUSI OJISIPU3aUN U

aucnepcuu ceeta. [lonck paznuumnii n

CXOACTBAa MEX Ay TU(MPAKITUOHHBIM 1

AYCHIEPCHOHHBIM CIIEKTPaMH.
IlpuBenenne mnDpuUMEpPOB TIOSIBICHHUS B
MIPUPOJIE W WCIIOJB30BAaHUSI B TEXHUKE
SIBIICHUUW uWHTepdepeHInn, audpakmony,
MOJISIpU3allMd W JIMCIIEPCUHM  CBETa.
ITepeuncnenue METO0B IMO3HAHMUSI,
KOTOpbIE HMCIIOJIB30BaHbl IIPU H3YYEHUU
yKa3aHHBIX SIBJICHUU

JlabopaTopnas padora Ne 9,10
Omnpenenenue JUIMHBI BOJIHBI C TOMOIIBIO TH(PAKINOHHON
pELIETKH

HabnroneHune criekTpoB U3Iy4eHUs U MOTJIOUICHUS

CamocrosiTeibHas padora

ITonroroButhk nokmansl: [IporcxoxaeHue paayru,
Buaumbie 1 HEBUAMMBIE U3ITYUYCHHUS.

buorpadus yuensix: X.I'rolireHc

Pemenue 3amau mo obOpasity.

Pa3zgen 6
Ocnoser CTO

Tema.6.1 JiiemeHTHI
creHaJIbHON TeOpuHU
OTHOCHTEIbHOCTH

VHBapruaHTHOCTh MOJYJISl CKOPOCTH CBETA B
Bakyyme..IlpeoOpazoBanue ["anmies. 3akoH CIOKEHUS
ckopocteil. [loctynars! DiiHmreiina. [IpocTpancTBo 1

10
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BpeMst CTO. CBsi3b Macchl M HEPTUU CBOOOTHOM
gacTUIbL..CBsI3b UMITYJIbCA U SHEPTUU B PEISTUBUCTCKOM
MexaHuke. OTHOCUTEILHOCTh TPOMEKYTKOB BPEMEHH U
JUTMH OTPE3KOB. DHEPIHsl MOKOSI.

Pazpen 7
JIeMeHThI
KBAHTOBOH (U3NKHU

Tema 7.1 KBanToBas
ONTHKA

TennoBoe nznyuenue. AOCOJIIOTHO YEPHOE TEIIO.
3akon Kupxroda. 3akonsl Crepana-bonbimana u Buna.
”Vierpaduoneropas katractpoda”. Pacnpenenenue
SHEPruu B CeKTpe n3nyueHus. CneKkTpaibHbIe KIACCh
3BE3/I.

I'unotesa Ilnanka o kBanTax. @ororddexr
VYpaBuenue DitHmrelHa 11 GoTorddexra. BHyrpennuit
dotoaddekr, ero ocobennoctu. [lpumenenue
dotorddekra B Texuuke. @otoH. [loustue 06 r3pdexre
KomnroHna.

KopnyckynsipHo-BotHOBOM Tyanu3M. [[aBiieHue cBeTa.
Omngitel I1.H.JIebeaeBa. XuMuueckoe NeiiCTBHE CBETA, €TI0
npuMeHeHue B (oTorpaduu U HEKOTOPBIX
TEXHOJIOTHYecKuX rporeccax. [Tonarue o porocunTese.

HaGmronenue (oTosrIeKTpHYECKOTO
addekra. OOBsiCHEHHUEC 3aKOHOB
CrojleToBa Ha OCHOBE KBaHTOBBIX
OpECTaBICHUM.

Pacuer MmakcuManbHOU

KHUHETHUYECKOU SJHEPTUH JIEKTPOHOB
npu PoTOIIIEKTpUISCKOM AP DeKTe.
Onpenenenue padoThI BBIXOJIa
3JIEKTpOHA II0 TpadHuKy 3aBHCHUMOCTH
MaKCUMaJIbHONl KHMHETHYECKOH 3HEPTrUH
(oTO2JIEKTPOHOB OT YacTO- THI CBETA.
H3mepenune paboTHI BEIXO/1a 3JIEKTPOHA.
[Nepeuncienre mpudOOPOB yCTAHOBKH, B
KOTOPBIX MIPUMEHSIETCS 0e3-
WHEPIIUOHHOCTH (poTod(]pdekTa.

OO6BsicHeHUE KOPILYCKYJISIPHO-BOJIHOBOT'O
Jyalu3Ma CBOUCTB (oToHOB. OObsiCHEHHE
pon KBAaHTOBOM OIITUKH B pPa3sBUTHHU

COBPEMEHHON (HU3NKHU

IIpakTyeckoe 3ansaTue Nel6

KBanToBas ontuka

JlabopaTopnasi paGora

CamocrosiTeibHass padora
IToaroToBUTH MOKIAEI:

CocraB kocmuueckux Jyded. Jlazepsl. Ponbp 3emHON
aTMoc(depsl B MOTJIOMEHUN KOCMUUECKUX JIydeH.
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Pemenue 3amau mo o6pasiy.

Tema 7. 2. ®uszuka
aToMa U ATOMHOIO
siipa

CrpoeHue aToMa: IJIaHeTapHask MOJEIb U MOJIEINb
atoma Pesepdopaa- bopa.lloriomenue u nuznydenue cBera
aToMoM. [IpuHIMn AelCTBUS U UCTIOIb30BaHUE Ja3epa

Mopnenb CTpoeHHsI aTOMHOTI'O si7pa. SII€pHbBIE CUJIIBL.
Jledext Macchl ¥ S3HEPrUst CBA3U sApa.

Bunbl kocMUUYECKOr0 U3IIy4eHUs. DIeMEHTapHbIE
yacTuibl. DyHaMeHTallbHbIE B3aUMOJICHCTBHUS.

,Z[GJIGHI/IG TAKCIIBIX aTOMHBIX AJACP, HCIIHAA pCaKIHA
JeNIeHus. YTpaBiseMas LenHas peakuus. S aepHeie
peakTopsl. SnepHasi SHEpreTuKa.

HaoOmronenne nuHeHdaTheIX
CHIEKTPOB.

Pacyer 4acTOTHI M JUTMHBI BOJIHBI
HCITyCKaeMOr'o CBETa IIPH Iepexone
aToma BOIOPOJA U3 OJHOTO
CTallMOHAPHOTO COCTOSIHUS B IPYTOEC.
OOBsCHEHHUE NPOUCXOKIACHUSA

JIHUHEHWYaToro CIICKTpa aTOMa BOAOpOda N

pa3Iu4gus IMHSHYIaThIX CICKTPOB
Pa3IUYHBIX Ta30B.

HccnenoBanue nuHeH4aToro
CIIEKTpa.

HccnenoBanue mpuHOUIIa paboOThI
JIOMHHECIIEHTHOM JIAMIIBI.
HaoOmronenme n oo0bsicHeEHNE
IpUHIMIIA JeHCTBHUs 1a3epa.
IIpuBenenme npuMepoOB
HCIOJIb30BaHUsI 1a3epaB
COBPEMEHHOHN HAayKe U TEXHHUKE.

HUcnons3zoBanue Mnrepuera ais
MMOUCKa WH(POPMAITUHU O TIEPCIIEKTUBAX
NmpUMeHeHUs Jiazepa HaOmroneHnue
TPEKOB alib(a-yacTUIl B Kamepe
Busnbcona. PeructpupoBaHue siICPHBIX
I/I3J'Iy‘-IeHI/II‘/‘I C IOMOUIIBKO CUHCTUHUKA
T'eiirepa.

Pacuet sHepruu CBsI3M aTOMHBIX
siiep.

OmnpeneliceHUE 3apsiga 1 MacCOBOTO
YHCJIa aTOMHOTO sIpa,
BO3HHUKAOIIETO B PE3yJIbTaTe
paaIuoOaKTHBHOIO pacraja.
Brruuciienue sHepruu,
OCBOOOXK/TAIOIIIECS TIPU
paIuoOaKTHBHOM pacnae.
OnpeneneHne MPOAYKTOB SIACPHOU
peaxIiuu.

BrruncieHue YHEpruu,

14
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OCBOOOK/TAIOIICH CSI TPU SIIEPHBIX
peaknusx. [loHnManue npeuMyIecTB U
HEIOCTAaTKOB MCHOJIb30BaHUsI aTOMHOM
SHEPTrUHU U HOHU3UPYIOIINX U3ITyICHUN
B IIPOMBIIIIJICHHOCTH, MEIUIINHE.
M3noxeHue CyTH 9KOJIOTHYECKHUX
npoOieM, CBI3aHHBIX C
OMOJIOTUYECKHUM JE€HCTBUEM
PagrOaKTHUBHBIX U3ITyYSHUN.
ITpoBenenue kiraccudukanumu
3JI€MEHTAPHBIX YACTHII ITO UX
(pnznyecknM xapaKTepHUCTUKaAM
(macce, 3apsity, BPEMEHHU )KU3HHU,
CIIUHY U T. 1.).

IloHnMaHue HEeHHOCTE Hay4YHOTr O
IMO3HAHUS MUpa HE BOOOIIIE JJIst
YeJIOBEYECTBA B IIEJIOM, a JJIsl Ka)KJ0T0
00ydaromerocs JIMYHO, IEHHOCTEN
OBJIAJICHUSI METOJIOM HAaYYHOI'O TTO3HAHMUS
I JOCTHXKCHUA YyCII€Xa B JII000M BUJIC
MPAKTHYECKON JASSITEIbHOCTH

IIpakTuyeckas padora Ne 17
Pu3nKa aToMa ¥ aTOMHOTO s1pa

CamocrosiTesibHas padoTa

IToaroroBuTk npe3eHTannio: buonornyeckoe neicTeue
PaIHOAKTUBHBIX JTy4Eeil.

[Tony4yeHue painOaKTUBHBIX U30TONOB U UX IPUMEHEHHUE B
MEJIUIIMHE, TPOMBIIIUIEHHOCTH, CETbCKOM XO35ICTBE.

Pa3znen 8
IBoJTIOIMA
Bceaennoi
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Tema 7. 1. CTpoenne

TepMosmepHHe pCaKIuu. 3BC3I[BI U HCTOYHHUKH HX

HaoOnronenue 3a 3Be3gamu, JIyHOU U

1 pa3BuTHE SHEPIuH. CoBpeMeHHbIE IpeACTaBICHUSA 0 | miaHeraMu B Tejaeckon. Habnronenue
Bcenennoii MIPOUCXO0KIEHUH U 3BoJolnK COJIHLIA U 3BE3I. COJTHCHYHBIX IISITCH C IIOMOIIBIO
lanaktuka. IIpocTpaHCTBEHHBIE MACIITA0bI HAOMOJaeMOM | | o7ICCKOMA HCOTHEHHO™ TO SKpaHa.
. Wcnons3oBanne MuTepHera ais
Beenennoit.  IIpuMeHMMOCTh  3aKOHOB — QU3MKM  Juist | | o~ 0BpaeHUH KOCMUYECKUX
00BSICHEHUS IPUPOJIBI KOCMUYECKIX 00BEKTOB. 06BEKTOB U HHPOPMALIMH 06 UX
ocobeHHocTsIX O0CyXIeHne
BO3MOXXHBIX CIICHApHUEB 3BOJIFOIITUHN
Bcenennoit. Ucnonb3oBanue
HWnTepHera i IOUCKa COBPEMEHHOM
nHGOPMAITUN O Pa3BUTHH
Bcenennoii. OtieHka HH(MOpPMAIIHHA C
ITIO3HUIINU €€ CBOMCTB:
JAOCTOBCPHOCTH, OG’beKTI/IBHOCTI/I,
IIOJIHOTBI, aKTYaJIbHOCTHU U T. A.
Tema 7. 2. DBOJIIONMS U DHEPTUs TopeHus. TepMosiepHbIi CHHTES. BhIuMCIIeHHE SHEPTHH, 6
TepMosmepm,n“a O6paBOBaHI/Ie IIJIaHCTHBIX  CHUCTCM. Conneynas OCBOOOXKTaroIIeHCsT TpHU
CHHTE3. DBOJTIOLMS cHucTeMma. TEPMOSIEPHBIX PE- aKIUAX.
3Be3. d)opMmepOBIfa npooyem
TSPMOAACPHOU DHECPICTUKHU.
OOBbBsIcHEHNE BIUSIHUS
COJIHEYHOM aKTUBHOCTHU Ha
3eMiTto.
ITorumanue POJIN KOCMHUYICCKUX
HCCJ’ICI[OBaHPIfI, HUX HAYYHOTI'O 1
OKOHOMMYCCKOI'O 3HA4UYCHMs.
O6cy>i<ne}me COBPEMCHHBbLIX I'MITOTE3 O
ITPOUCXOKACHHUHN COJIHEYHOH CHUCTEMBI
CamocrosiTeibHasi pa6oTa 6
[IoaAroTOBUTH MpE3EHTALMU:
Crpoenue Hanieil u 1pyrux l'anakTuk.
CrpoeHue COTHEYHOM CUCTEMBI.
O06pa3oBaHre TJIAHETHBIX CHCTEM.
Hroro 279
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Jli1 XapakTepUCTUKH YPOBHS OCBOCHMsI yUeOHOI0 MaTepualla UCIONIb3YIOTCS CIeyIoIue 0003HaueHNU:

1. — o3HaKOMHTENBHBIHN (Y3HaBaHUE paHee U3yUYECHHBIX 00BEKTOB, CBOHCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE IEATEIBHOCTH 110 00pa3ily, UHCTPYKLUH WIH 0] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IJTAHUPOBAHUE U CAMOCTOSITENILHOE BBIITOJHEHHE ACATEIbHOCTH, pEIIeHUe TPOOIEMHBIX 33/1a4)
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2.3. llpopuabHas cocTaBiasiiomas 0011e00pa30BATEIbLHON IMCHUIIIMHBI
«Du3uKa»:
peanuzyeTcs 3a CYET yBeTUYeHUS TITyOUHbl (hOPMHUPOBAHUS CUCTEMbI yUE€OHBIX

3aJlaHAl, TaKUX JWJAKTHYECKUMX C€IWHHIl TeM HporpaMmsl Kak: «llocTosHHBIM
AIEKTPUUECKUI TOK», «llepeMeHHBI 3JIEKTPUUYECKHI TOK», «DJIEKTPOMAarHUTHBIE
KOJICOAHHSI U BOJIHBI», «DIJIEKTPUUECKUI TOK B Pa3IUYHBIX CpPelax», BXOMSIIUX B
npodunabHOEe  coaepkaHue. ITo oOecneunBaeT 3(G(GEKTUBHOE OCYIIECTBICHUE
BBEIOPAHHBIX IIEJIEBBIX YCTAaHOBOK, OOOTalleHWE pasIudHbIXx (GopM  ydeOHOU
NEATEIbHOCTH  3a CYET  COIVIACOBAHMS C  BEAYIIMMH  JIESITEIBHOCTHBIMU
XapaKTepUCTHKaMH BBIOPAHHOM CTIeNaIbHOCTH.

[IpodunpHas cocTaBidoomas oOTpaxkaercs B TPeOOBAaHUAX K IOJITOTOBKE
00y4aroluxcs B YaCTH:

— o0mieil cucteMbl 3HAHWUNA: COAEPKATEIbHBIE MPUMEPHI HMCIOJb30BaHUS
(bu3MKO-MaTEMaTUUECKUX HJIEH U METOAOB B PO(PECCHOHAIBHOM 1€ATEIbHOCTH;

— YMEHHM: pa3iuyue B YPOBHE TpPEOOBAHUI K CJIOKHOCTU MPUMEHSEMBIX
QJITOPUTMOB;

—  TNPAKTUYECKOTO0 HCIOJIb30BAaHUS MPUOOPETEHHBIX 3HAHUM U yMEHMIA:
WHIUBUIYAIbHOTO Y4e€0HOTrO OIbITa B IOCTPOCHUU (PUIMYECKUX MOJENEH,
BBIMIOJIHEHUH HCCIIEI0BATENIbCKUX U MPOEKTHBIX padoT.

[Ipodpunuzanus ocymiecTBIsIETCS 3a CUET MCMIOJIB30BAHMS MEKIPEAMETHBIX
cBs3el ¢ AaucuuIuMHaMu «Marematukay, « XuMmus», «HdopmaTka», yCuieHueM u
paciiupeHHeM NPUKIAIHOIO XapakTepa U3y4eHUs (U3HMKH, TPEUMYIIECTBEHHOM
OpHUEHTAlMEd Ha €CTECTBEHHOHAYYHBIM CTWJIb I103HABATEIIBHOW JAESATEIBHOCTH C
y4€TOM TEXHUUECKOro Mpo¢ s BBIOPAHHOH CIIeUaIbHOCTH.

[IpodunpHas HaMpaBIEHHOCTh OCYIIECTBISETCS TaKKe IMyTEM YBEIMYEHUS
JOJIA  CaMOCTOSITENIbHOW pPabOoThl O0Yy4aroIUXCs, PA3IUYHBIX (OPM TBOPUECKOU
paboTh! (MOJATOTOBKHU U 3aIlIUTHI pedepaToB, MPOEKTOB), PACKPHIBAIOIINX BaKHOCTH U

3HAYUMOCTh TEXHHYCCKOI'O HpO(i)I/IJ'ISI CHEIMATIbHOCTEH.
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Coaep:xanue npopubHOI coCTaB/IsIIOIIEH

s cnienmanbaocTeit | 15.02.08. Texnonorus mammuoctpoenusi, 11.02.01
Paaunoanmnaparoctpoenue, 27.02.04. ABTOMaTUUYECKUE CUCTEMBI YIIPABICHUS
npoduibHAsI HAMPABIEHHOCTh OCYIIECTBIISIETCS TAKXKE MMyTEM YBEJIIUUEHUS 0N
CaMOCTOATENBbHON paboThl 00yYarOUIUXCsl, Pa3IMYHBIX (HOPM TBOPUYECKOH pabOTHI
(MOATOTOBKH U 3aIIUTHI pedepaToB, MPOCKTOB), PACKPHIBAIOIINX BAXKHOCTh U
3HAYMMOCTh TEXHHUUECKOTO MPOUIs CEIUATBLHOCTEH.

[lepeuens npodeccuoHanbHO HAMPaBIEHHBIX PabOT, BKIIOUEHHBIX B 00I1Iee

KOJIMYECTBO ayJUTOPHBIX YACOB Tabmura 1
Tema qUCHMIIMHBI. CneuuaabHOCTh ®opma padoThI ®opma
OTYETHOCTH
Pemenue npodunbHbIX 33124, Brinonuenue
TBOpPYECKHE 33/1aHUS HA 3aJaHAN
PUMEHEHNE 3aKOHOB MEXaHUKH | TEKYIIETO
Mexanuka 15.02.08 B IIPO(heCCUOHATTLHOM KOHTPOJIA,
JeSITeTbHOCTH BBITTOJIHEHHE
JIOMAIIIHUX
3aJIaHUN
JlaboparopHas pabota Otuer no
«OnpeneneHue MOBEPXHOCTHOTO | BBIOJHEHHIO
15.02.08, HATSDKEHUS nabopaTopHOI
MonekynsipHas (pu3uka.
27.02.04 JlabopaTtopHas pabota paboTsl
«OTHOCUTENbHAS BIAYKHOCTD
BO3IyXa»
AynuTopHas caMoCTosiTeNlbHAs | AyAMTOpHAs
OcHoBBI 15.02.08, paboTa ¢ pa3gaTouHbIM paborta c
TEPMOJUHAMUKU 27.02.04 MmatepuanoM «Ternosoe pa3gaToYHbIM
pacuIMpeHe TBEPIbIX TeI» MaTepHaIoM
JlabopaTtopHas pabota Otyet no
«M3ydeHue 1mocieoBaTeIbHOTO | BBITOJTHEHHIO
Y TIApaJJIETLHOTO COSAMHEHUS 71abopaTopHOit
3aKOHBI TIOCTOSIHHOTO 15.02.08, NPOBOJHHUKOBY, «Omnpenenenue | paboTbl
TOKa. 27.02.04 O/1C u BHYTpEHHETO
COIIPOTHUBIIEHUS IPOBOJHUKAY,
«OmnpeneneHue yIenbHOro
COIIPOTHBIICHUS POBOTHUKA
JlaGopaTtopHas pabota Otyet mo
DNEeKTpUYECKU TOK B 15.02.08, «3yuenune paboThI BBITNIOJTHEHHUIO
pa3IMYHBIX Cpelax. 27.02.04 MOJIYTIPOBOTHUKOBBIX nabopaTopHOi
pubOpoOB» paboTbI
MaruauTtHoe nosie. 15.02.08, JlaGopartopHas paboTa « Oruer no
OneKTpOMarHuTHas 27.02.04 N3yuenne ycTpoiicTBa U pabOTHI | BBIITOJHEHHIO

33




WHITYKITHUS. TpaHchopmaTopa nabopaTopHOI
paboTsl
Pemenune npoduabHBIX 3a1a4. Beinonnenue
JlaboparopHas pabora «COopka | 3amaHmii
1 HaCTPOMKa IIPOCTEUILIErO TEKYILETO
DNIeKTpOMarHuTHhIC
11.02.01, pazuoONpUEMHUKA» KOHTPOJIA,
Kosie0aHusl U BOJIHBI
27.02.04 BBITNIOJTHEHHE
JIOMAaITHUX
3alaHUuN

HepequL pa60T, BBIHCCCHHBIX Ha CaMOCTOATCIIbHOC N3YUCHHUC CTYACHTOM

Taomumna2
Tema HaumeHoBaHnue padoThl ®opma

AUCHMILIMHBI. OTYEeTHOCTH

M «KII/I TerioBbIX ABUTATEIIEH. Coobmenue, pedepar, 3anura
exartuia Y CTpOKCTBO TEMJIOBBIX IBUTATENICH» | MPE3ECHTALIMU

MonexynspHas «CKOpOCTH JBUKEHUSI MOJIEKYIT U KOHCIIEKT B TETPaJIn

¢uznka UX U3MEpPEHUEe»

0 «IKOJOTUYECKHE MOCIEACTBUS Pedepar, nmpoekrt, 3amuta pedepara,
CHOBBL paboThI TEIUIOBBIX ABUTATENCH U IIPOEKTA.

TEPMOJIMHAMUKH

OXpaHa IPUPOIbD.
3aKOHBI «BuBI 2EKTPOU3MEPUTETHHBIX Koncnexr B TeTpaau, 1oKIam,

IIOCTOAHHOI'O TOKa

puOOpOB».

COOOIIIEHHE.

DNEeKTpUUECKUM
TOK B Pa3IMYHBIX
cpenax

N3mepuTtenbHble TpUOOpPHI AJs
paboThI ¢ MEKTPOOOOPYIOBAHHEM

KoncriekT B TeTpanu, 10K,
COOOILIeHHE.

MarHuTHoOe 1oiJIe€.
DneKTpoMarHuTHas
WHTYKIAS

DeKTpoU3MepHUTEIbHbBIE TPHUOOPHI
MarHUTORJIEKTPUUECKONU CUCTEMBI
(ammiepmeTp, BOJILTMETP, BaTTMETP,
OMMET))

Pecdepar, npoekr, 3amuTa pedepara,
MPOEKTA, KOHCTIEKT B TETPAJIH.

Konebanus u
BOJIHBI

JleticTBe MEXaHMYECKUX KOJICOaHMI
Y BOJIH Ha 31aHUS U COOPYKECHMUS.

KOHCIIEKT B TE€TPAIH JUIsl, TOKJIa,
HpOoeKT, pedepar, cozaHue u 3amuTa
IIPE3ECHTALIUMN.
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3. YCJIOBHS PEAJIM3AIIMN YYEFHOM JUCITUITIJIMHBI
3.1. TpeGoBaHUsA K MUHUMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY O0ecredeHHIo
Peanuzanyst yueOHOM AUCIUTIIMHBI TpeOyeT Haluuus ydeOHOro kabuHeta (U3UKH.

O6opynoBanue yueOHOro KabUHETa:
— TI0CaJI0YHBIC MECTa CTY/ICHTOB;

— pabouee MeCTO Ipero1aBaTers;
— paboyas m0cKa;

— HamsIHble MocoOus (Yy4eOHHKH, OINOpPHBIE KOHCIEKTHI-IUIAKATHI, CTEH/IBI,
KapTOYKH, pa3IaTOYHbIA MaTepral, KOMILIEKTHI JJA0OPATOPHBIX padoOT).

TexHuueckue cpeacTra 00yyeHusI:

— IIK,

— BUJIEOIIPOEKTOP,

— POEKIMOHHBIN YKPaH.
3.2. UudopmannonHoe odecnevyeHne 00yueHust
Ilepeyens  pexoMeHayeMbIX  Y4eOHbIX  u3aaHuil, HMHTepHeT-pecypcos,
JTOTOJHUTEJIbHOM JIUTEPATYPbI
OcHOBHBIE HCTOYHUKH:

1. imutpueB B.®.®uszuka nns npod.rex.npoduiis yueOHUkK, M., «AkageMus»,
2010r.

2. [unckuit A.A. ®usuka, yueOnuk, M., «Dopym - Uadpa-M», 2010r.

3. PeimkeBuy A.I1. COopHuK 3a71a4 1o pusmke, y4. nmocooue, M., «/Ipoday,
2009,14,16r.

4. JImutpueBa B.®. duznka, yueOnuk, M., «Axanemus», 2004,08r.

5.ImutpueBa B.®. 3agauu no ¢usuke CIIO: yued. mocodue. — M.
«Axagemus», 2003; 2009 r.

6.PbIMKeBHY AM. Coopuuk 3axa4 mno ¢usuke (0a3oBbiii)— M.
«Ipopa»2003, 2009.

7. ImutpueBa B.®. ®uzuka: yueoHuk. — M. «Axagemus», 2003.

8.I'ennenmreiin JI.O., luk FO.M. ®uzuka. Yueonuk ms 10 k1. — M., 2005.

9.I'ennenmreiin JI.O. Tuk FO.W. ®usuka. YueOnuk misa 11 ki — M., 2005.

10.Tpopumos T.H. @usuka B Tadaunax CIIO, M. «Axkagemus»,2008r.

11.Tpodumon T.U. ®uszuka .Coopuuk 3agau CI10, M. «/Ipoda»,2008r.

12. Tpodpumon T.U. ®uszuka .Pemenne 3axau CI1O, M. «/Ipoda»,2008r

13.IInnckuii A.A. ®Pusuka, yueonux, M., @opym-Undpa-M, 2010.

14. TpomoB C.B. ®wusuka: Mexanuka. Teopusi OTHOCHUTEIBHOCTH.
OnextponuHamuka: YueOHuk ais 10 k1. o0meoOpa3oBaTenbHBIX YUpEKIeHUN. — M.,
2001.

15.I'pomoB C.B. ®usuka: Onruka. TensnoBsie siBieHus. CTpoeHUE U CBOMCTBA
BelecTBa: YueOHuk s 11 ki1, o01eoOpa3zoBarenbHbIX yupexaeHuit. — M., 2001.

16. KacpsinoB B.A. ®usuka. 10 ki.: YueOHuMK mjig 0011eoOpa3oBaTeIbHbIX

y4eOHbIX 3aBeaeHui. — M., 2005.
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17 KacesiHoB B.A. ®usmka. 11 xi.: YdyeOnwk mms oOmieoOpa3oBaTebHbBIX
yueOHbIX 3aBefeHuit. — M., 2003.

18.Camoiinenko I1.U., CepreeB A.B. COopHHK 3a7a4 1 BOTPOCH! TI0 (HU3HKE:
yue0. nocobue. — M., 2003.

19.Camoiinenxko IL.HU., Cepreee A.B. ®uszuka (W11 HETEXHUUYECKHUX
CrielMabHOCTEN): yueOHuk. — M., 2003.

JlonoJiHUTeIbHAS JIUTEPATypa
1. imutpueBa B.®. 3agaun no pusuke, yd. mocoodue, M., «Axkanemusi»,2008r.
2. Tpodumon T.U. duzuka B Tadaumax, yd. moc., M., «Akagemus», 2008r.
3.Tpodpumon T.M.Duzuka. CoopHuK 3a1a4, y4. noc.,M.,«Ipoda»2007r .
4.®upcos A.B.Kypc pusuku, yuedbnuk, «Ipoda», 2006r.

HNuTepHer- pecypcsl

fcior.edu.ru (PeaepanbHbIi EHTP HHPOPMAITMOHHO-00Pa30BaTEIIBHBIX PECYPCOB).
wwww.dic.academic.ru (Akagemuk. ClnoBapy U SHUUKIIONEINH).

www.booksgid.com (Books Gid. DnekTponnas 6ubnuoTeka).

www.globalteka.ru (I'mo6anreka. ['nobanpHas OMOIMOTEKA HAYUYHBIX PECYPCOB).
www.window.edu.ru (EnuHoe okHO 10CTyma k 00pa3oBaTeIbHBIM PECypCam).
Www.st-books.ru (JIydias yaeOnas nureparypa).

www.school.edu.ru (Poccuiickuii 00pa3oBaTesbHbIi TOpTai. JJOCTYIHOCTS,
KauecTBo, 3P dek-

TUBHOCTb).

www.ru/book (DnexkTpoHHas OUOIMOTEYHAs CUCTEMA).

alleng.ru/edu/phys.htm (OGpazoBaTtensHbie pecypchl UHTepHeTa — DU3uKa).
www.school-collection.edu.ru (Equnast komekius mudpoBbiX 00pa30BaTeIbHBIX

pecypcon). https//fiz.1september.ru (yaeOHO-MeTOIMUECcKast TazeTa «DU3nKay).

www.n-t.ru/nl/fz (HobGeneBckue naypearsl 1o ¢usuke). www.nuclphys.sinp.msu.ru
(S nepnas ¢puzuxa B Uateprere). www.college.ru/fizika (Ilogroroska x EI'9).

www.kvant.mccme.ru (Hay4YHO-TIONYJISIPHBIN (PU3UKO-MATEMATUYECKUN KypHAT

«KBaHT»). www. yos. ru/natural-sciences/html (ecrecTBeHHO-Hay4HbIN KypHAJ AJIs
Momoaexu «I1yTb

HAYKY»).
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHMS YUYEBHON

JACTOUTIIAHBI

Konrpoar u  oneHka

pe3yJbTaToOB

OCBOCHUA

yueOHOH

JTACIUATUINHBI

OCYHICCTBJLCTCA IMPCIIOAaBaTCIICM B IIPOLCCCC IMMPOBEACHUS IMTPAKTHYCCKHUX 3aHATUN U

7a00paTOpHBIX paldOT, TECTUPOBAHMS,

HHAWBUIYAJIBbHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

a TaK¥KC BbIIIOJIHCHHUA 06yllaIOHH/IMI/ICH

PesyabTaTnl 00yueHus
(MPEAMETHBIE PE3YJIbTATDI)

®opmupyembie OY/ n
o01mme KOMIeTeHHU

@opMBbI U METOABI
KOHTPOJISA M OLIEHKH
pe3yJabTaToB 00y4eHHsI

- cOpMHUPOBAHHOCTH
IIPEACTABJICHUMN O POJIU U MECTE
(pu3uKM B COBpeMEHHOW HayYHOU
KapTUHE MUpPa; IOHUMaHUE
(pu3uyueckoit cynmHoCcTH
HaOmr0/1aeMbIX BO BeeneHHOM
SIBJICHUN, pOJIN (PU3UKU B
(opmupoBaHnu Kpyrosopa u
(pyHKIIMOHATBHON TPAMOTHOCTH
YeJoBeKa JJIsl PEIICHHUS
MPaKTUYECKUX 3a/1a4;

- BJIaJICHUE
OCHOBOIIOJIATAIOIITUMH
(pu3mueckuMu NOHATHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHUSAMHU; YBEPECHHOE
UCHOJIb30BaHUE PU3NIECKON
TEPMHUHOJIOTUH U CUMBOJINKU;
- BJIAJICHUE OCHOBHBIMH
METOJaMH Hay4YHOI'O IMO3HAHUS,
HCIIOIb3YEMBIMHU B (DU3HKE:
HaOJIIOJCHUEM, OIMCaHUEM,
U3MEPEHUEM, IKCIIEPUMEHTOM;
- yMeHust o6padaTrsIBaTh
pe3yabTaThl U3MEPEHUH,
OOHapy>XUBaTh 3aBUCUMOCTH
MEX1y (PU3NYEeCKUMHU

BCIIMUMHAMMU, OOBSICHSITH

JIMYHOCTHBIE
caMOOpraHu3alus,
peryasiTuBHbIE
caMooOy4eHHE,
NMo3HaBaTeJIbHbIE
WH(pOpPMaITMOHHBIH 010K
KOMMYHUKATHBHBIE
KOMMYHHUKATHUBHBIN OJIOK

OK 1-10

IToaroroBka cooOIIEHHIH,
JOKJIaJIOB, pedeparos,
KOMITBIOTEPHBIX
Mpe3EHTaLHI
Brinonnenue nomamHmux
3a/IaHNM, IPAKTHYECKUX
pabor

Otuer 1o 1a00PaTOPHHIM
paboram

Brinosinenue
WHMBUAYAIBHOTO MPOEKTA
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MOJyYEHHBIC PE3yJIbTaThl U
JeJiaTh BHIBOBI;

- cpOopMHUPOBAHHOCTH YMECHHS
pemaTth GU3NYECKUE 3a1a49H;

- c(pOopMHUPOBAHHOCTb YMCHHS
MPUMEHSTH MOJIyYCHHBIC 3HAHUS
JUII OOBSICHEHHUST YCIIOBUM
MPOTEKaHUs (PU3MIESCKUX
SIBJICHUI B IPpUPOAE,
npodeccruoHaIbHOU chepe U IS
OPUHSATHUS TPAKTUICCKUX
pelIeHUu B MOBCEIHEBHOM
JKU3HH;

- c(popMUPOBAHHOCTH
COOCTBEHHOM TMO3UIIHU 10
OTHOWICHHIO K (PU3NIECKOU
nH(OpMAaIUH, TOJTy4acMOU U3

Pa3HbIX HCTOYHHUKOB.
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[Tpunoxenue 1

5. IMIAHUPOBAHUE YUYEBHBIX 3AHATHIA C UCITOJIb30BAHUEM
AKTUBHbBIX U UHTEPAKTUBHbLIX ®OPM U METOJA0OB OBYUEHUA

Ne AKTHBHBIC H
Koa- bopmupyembIe
n/n Tema yueOHOrO HHTEePAKTUBHbIE
3aHATHUA Bo (popMBbI 1 METOABI YHUBCPCATILHbIC
4acoB y4eOHbBIC IEUCTBUSA
00y4yeHust
1. | Mexanuueckas 2 Kondepenuus, padora c | JluunoctHsle,
paboTta TEKCTOM PerynstusHsie,
[lo3HaBaTenbHbIE,
KOMMYHHUKATHBHBIE
2. | YpoK - KOHKypC IO | 2 Urposslie JIn4HOCTHBIE,
TEME "TermoBbie TEXHOJIOTUHU(EI0BAs PerynstuBHsie,
ABJIEHUA" urpa ,mouckoBbiii Metos, | [lo3HaBaTenbHbIE,
KOMMYHHUKATHBHBIE
3. | Ypok -2 Urposeie JInyHOCTHBIE,
COpPEBHOBAHUE TEXHOJIOTUHU(EI0Bas PerynstuBHsie,
o TeEME urpa ,iouckoBbiit MeTof) | [lo3HaBaTenbHBIE,
"[locTostHHBIN TOK." KOMMYHUKAaTUBHBIC
4, | Ypok- cemuHap 1O |2 JlenoBas Oecenma, | JIMaHOCTHEIE,
teme "llomyuenue, o0cyX/1eHue PerynsatuBheie,
rnepeaaya u ITo3HaBaTeabHBIC,
pacrpeneneHue KOMMYHUKAaTHBHBIE
AIEKTPUYECKOTO
TOKA."
5. | UaTennexryanpHas | 2 Urposeie JInyHOCTHBIE,
urpa "Uro?1 ne? TE€XHOJIOTUHU(EI0Bast Perynarusnsie,
Korna? Ilouemy" urpa ,mouckoBbiii Meton) | [lo3HaBaTenbHbBIE,
KOMMYHHUKAaTHUBHBIE
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6.JINCT U3MEHEHUI U JIOIIOJTHEHWI, BHECEHHBIX

B PABOYVIO ITPOTPAMMY

No m3meHenws1, nara BHeCeHHsI M3MeHEeHUsT; No CTpaHHUITbI C N3MEHEHHUEM;

BbLIIO

CTAJIO

OcHoBanue:

IToanucek JTUIa BHECHIET0 H3MEHEHHUS
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