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Pabouass mporpamma yue6HOM mucummmmeel OVY]Inl0 @usmka paspaboTaHa Ha OCHOBE
TpeboBaHHiA:

- QeziepalIbHOTO IOCYAaPCTBEHHOTO 06pa30BaTEFHOrO CTaHAapTa CpeIHero obmero
obpa3oBaHus yTBEPIKAEHHOrO Npruka3zoM MunobpHayku Poccuu ot 17.05.2012 N 413
(3apeructpupoBano B Musntocte Poccuu 07.06.2012 N 24480);

- OeepanbHOrO rOCy JaAPCTBEHHOTO 00pa30BaTENBHOIO CTAHAAPTa CPEAHETO MPOhECCHOHATEHOTO
obpazoBanuss 1o crenuansHocTH 29.02.04.MoznenupoBaHue W KOHCTPYMPOBAaHHE IBEHHBIX
H3JIETTHHN:

- npous nomyyaeMoro o6pa3oBaHus.

- IPUMEPHOM TTPOTrPaMMBI;

- PexoMmeHjanuii 10 OpraHM3allii MOJNyYeHHs cpelHero obmero obpa3oBaHHs B Mpeeiax
ocBOeHHs 00pa3oBaTENbHBIX IPOrpamMM CpeaHero npodeccuoHansHOro obpasopanus Ha Gase
OCHOBHOrO 00mero o6pa3oBaHuss ¢ ydeToM TpeOoBaHMH (eaepalbHBIX IOCYAapCTBEHHBIX
06pa3oBaTENbHBIX CTAHAAPTOB M MOJIYyYaeMOH CIELHAIBHOCTH CPEJHEr0 NMpO(eCcCHOHATBHOrO
obpasopanus (pazpaboransl JlenapTaMeHTOM rOCYIapCTBEHHON MOJHMTHKH B Cepe IOArOTOBKH
pabounx kanpos u {10 Muno6pHayku Poccuu coBmecTHO ¢ PI'AY «DenepanbHbIi HHCTHTYT
pa3BuTHS o6Gpa3oBaHus» (muckMo JlemapTamMeHTa TOCYJapCTBEHHOH TOJMTHKH B coepe
oAroToBKH pabounx kampos u JINO Muno6prayku Poccun ot 17.03.2015 Ne 06-259);

- Meroauyeckux peKoMmeHnauuii no paspabotke paboumx mporpamMM o6meoGpa3oBaTelbHBIX
y4eGHBIX JMCIMILUTMH B NpEeNax OCBOEHHs OCHOBHOM MpodeccHoHambHOH oGpa3oBaTeNbHOH
IporpaMMBbI cpeaiHero npodeccruonatbHoro obpasosanus (IIIICC3),

Pa6ouas mporpaMma y4MTHIBA€T OCHOBHbIE MOJIOKeHHs KOHUENUHMH NpernojaBaHus
061meo6pa3oBaTeIbHbIX AUCUMIUIHH C Y4eTOM NpO(eCCHOHATLHON HAlPaBICHHOCTH MPOrpamMM
cpelHero MpodecCHOHATBHOrO 00pa3oBaHMs, pealu3yeMblx Ha 6ase OCHOBHOTO obmero
o6pasoBanus, yTBEpHICHHOH pacropskeHHeM MHMHHCTEPCTBa mNpocBemenus Poccuiickol
®enepauun ot 30 anpens 2021 r. Ne P-98.

Pa3paboT4uk:

- Tunsman6eroBa A.b., 6parumosa I'. M., npenoiaBareib JUCHMILIAH 06111e06pa30BaTEILHOTO
wukna [BITOY «Ku3napckuit npodeccHoHATbHO-TIEIarOrHYECKHR KOJIIEIDK»
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1.MACHOPT PABOYEN ITPOT'PAMMBI OBIIIEOBPA30OBATEJIBHON
YYEBHOU JUCIHUITJIMHbI

1.1. O6aacTh NpuMeHEeHUsI MPOrPaMMbI

Pa6ouas nporpamma o61eo6pasosatensbHoii yueonoit quciummunsl OY J] ; 09 dusuka
SIBIISIETCS YaCThIO IPOTPAMMBI ITOATOTOBKHM KBATU(HUITMPOBAHHBIX pa00YHX U CITYKaIIHX 110 TPodeccHu
09.02.07 MuadopmaioHHbIe CUCTEMBI U IporpaMmMupoBanue. [Iporpamma o0meodpazoBaTeibHON yaeOHOM
mucuutuiHel OY JIn.09 dusnka MoxeT ObITh HCIOIB30BaHA B IPOPECCHOHATBHBIX 00Pa30BaTEIbHBIX
OpraHM3aIMsIX, PeaTu3yIINX 00pa30BaTeIbHYIO MPOTrPAMMY CPEIHETO 00IIero 00pa3oBaHus B Ipeaeiax
OCBOCHHUS IIPOTPAMM MOJIOTOBKH KBAJTU(PHUIIMPOBAHHBIX pab0UNX, CITYKAIIUX U CICIIHATHCTOB CPETHETO
3BEHA.
1.2. MecTo TMCUMILUIMHBI B CTPYKTYpPe OCHOBHOI NpodeccHOHATBHOMH 00pa3oBaTe/IbHOW MPOrpaMMbl
(IIIKC3):

VYueonas aucrummHa OY /] n. 09 ®dusuka nzydaercs B 001eo0pa3oBaTeIbHOM IIUKIIE YYeOHOTO IiaHa
[MITKC3 Ha 6a3e 0cCHOBHOTO 0011ero 00pa3oBaHusl ¢ MOJlydeHueM cpeaHero odmero OOpa3oBaHws.

VueOnas nucuuminaa OY/[ n. 09 ®dusuka BXOAWUT B COCTAaB 0053aTEIbHOMN MPEAMETHON 00IacTH -
obmectBernbie Hayku @I'OC cpenHero oo1ero oopa3oBaHusI.

B yuebHOM Tutane wmecrto y4eOHoW gucnuumHel  OYJl 1m.09 @wusuka B cocTaBe
00111€00pa30BaTENIbHBIX YYCOHBIX JUCIUILUIAH MO BHIOOPY, (OPMHPYEMBIX M3 O00S3aTENBbHBIX MPEIMETHBIX
obnacteit ®I'OC cpenHero obmero oopaszoanus s cnenuaibHocTeld CIIO TexHOIOrHYecKoro npoduis
poheCCUOHATLHOTO 00pa30BaHMS.

JlucuuIuiiHa BXOUT B COCTaB MPOQMIBHBIX TUCIMILIHH 001ieoopa3oBarenpHoro nukia [TTTKPC.

1.3. Hesan u 32124 JMCHUIJIMHDI, Pe3yJIbTATbI 0CBOEHUSI AU CUMILIMHBI:

Conepxanue nporpamMmbl yaeOHo# nucrurumabl OY /L n. 09 du3uka HampaBIeHO Ha JOCTHKCHHUE
CIEAYIOUIUX LeJIeH:
* OCBOCHHE 3HAHM O COBPEMEHHOW €CTECTBEHHO - HAYYHON KapTUHE MUPA U METOAAX €CTECTBEHHBIX HAYK;
3HAKOMCTBO C Hambosee BaXHBIMU HJEIMHU M JOCTHKEHHUSIMH €CTECTBO3HAHHS, OCBOEHHE 3HAHHHA O
dbyHIaMEHTATBHBIX (PU3UYECKUX 3aKOHAX M MPHUHIMIAX, JIEKAIINX B OCHOBE COBPEMEHHOW (PU3MUECKOU
KapTUHBI MUpa; HanboJiee BaKHBIX OTKPHITHSIX B 00JACTH (DU3MKHU, OKA3aBIIUX OMPEEINAoIIee BIUIHUE Ha
pa3BUTHE TEXHUKH U TEXHOJIOTMU; METOJIaX HAYYHOTO MMO3HAHUS IPUPOIBI;

* OBJIaJIeHHE YMEHHUSIMH NPUMEHATH MOJyYeHHbIe 3HAHMUS JJI1 OOBSICHEHUS SIBJICHHUI OKPYXaIOIIEro
MUpa, BOCIIPUATHS WH(GOPMAIIMU €CTECTBEHHO - HAYYHOTO M CIEMATBHOTO (MPOQeCcCHOHANTBHO 3HAYUMOTO)
conepxkanusi, noimydaemord u3z CMMU, pecypcoB WHTepHeTa, chnenuaJbHOW W HAYYHO-TIOMYJISPHOM
TUTEePaTyphl; OBIAJICHHE YMEHUSMHU MPOBOIUTH HAONIO/IEHUS, TUIAHUPOBATh M BBIMOIHATH YKCIIEPUMEHTHI,
BBIJIBUTATh TUIOTE3bl U CTPOUTH MOJENH, MPUMEHATH MOJYyYCHHbIC 3HAHUS MO (PHU3MKE IsI O0BSICHEHUS
pa3HOOOpa3HBIX (M3MUECKUX SIBICHUM M CBOMCTB BEIIECTB; MPAKTUUYECKHU HCIIONB30BAaTh (PUINUECKUE
3HAHUS; OIIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(OpMAIUK;

* pa3BUTHE UHTEIUIEKTyaJbHbIX, TBOPYECKHMX CIOCOOHOCTEH M KPUTUYECKOTO MBIIUIEHUS B XOJe
IIPOBEJIEHUS MPOCTEUIINX HUCCIIEI0BAaHU, aHaIu3a SIBJICHUM, BOCIPUATUS U MHTEPIPETALUN ECTECTBEHHO -
HayyHOM wuH(pOpMalWu; pa3BUTHE MO3HABATEIbHBIX HWHTEPECOB, HWHTEIUIEKTYalbHBIX M TBOPYECKUX
CIOCOOHOCTEH B mpolecce NpuoOpeTeHusl 3HAaHUKH U YMEHHMH Mo (pU3MKe ¢ MCIOJIb30BaHUEM pPa3IUYHbIX
HMCTOYHUKOB MHGOPMAIIUN U COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUH;

¢ BOCIIMTaHHueE y6e)K}16HHOCTI/I B BO3MOXHOCTH TIIO3HAHUA 3aKOHOB IMPHUPOABI MW HCIOJIb30BaHUA
,Z[OCTI/I)KCHI/Iﬁ CCTCCTBCHHBIX HAyK I pPa3BUTHA LOUBUIIM3AlUA W IOBBIICHUSA Ka4Y€CTBa JKU3HMU,
HeO6XOJII/IMOCTI/I COTpyAHHYECTBA B IPOHECCE€ COBMECTHOI'O BBIIMOJHCHHUA 3adad, YBaXUTCIBHOI'O
OTHOIICHHA K MHCHHUIO OIIIIOHCHTA IIPpU 06CY)KIICHI/II/I HpOGJ’ICM CCTCCTBCHHO-HAYYHOI'O COIACPIKAHU,



FOTOBHOCTH K MOPAJbHO-3THYECKOM OLIEHKE UCIOJIb30BAHUS HAYYHBIX JOCTHD)KCHHM, 4yBCTBa
OTBETCTBEHHOCTH 3a 3alllUTy OKPY>KaIOLIEeH cpeibl;

* IpMMeHeHHe eCTeCTBEHHO-HAYYHbIX 3HAHUH B NIPOeCCHOHAIbHOM J1eSITeJIbHOCTH U MOBCEIHEBHOM
SKM3HHM JI71s1 o0ecrieueHus: 0e30MacHOCTH JKU3HEIEATEIIbHOCTH; TPAMOTHOTO MCIOJB30BaHUS COBPEMEHHBIX
TEXHOJIOTUI; OXpaHbl 3[I0POBBS, OKPYKAIOIIEH Cpelibl, UCIOIb30BaHNE MPUOOPETEHHBIX 3HAHUM U yMEHUI
JUIS pElICHHs] TPAKTUYSCKUX 3aJad TMOBCEIHEBHON KH3HHU, OOecCreueHuss Oe30MacHOCTH COOCTBEHHOMU
KHU3HU, PallMOHAILHOTO MPUPOIOIOJIB30BAHUS U OXPAaHbl OKPYKAIOIIEH Cpellbl U BO3MOXKHOCTh TPUMEHEHUS
3HAHWUU TIPH PEIICHUH 33724, BO3HUKAIONIUX B MOCIEAYIOMIEH TPOodeCCHOHATBLHON NeSTSIIbHOCTH.

OcBoenue conepxxanus yaeoHoi gucuunauusl OY /L n. 09 ®usuka odecneunBaer
AOCTHKEHHE 00y4al0LMMHUCH CJIeAYIOIHNX Pe3yJIbTaTOB:
e JIn4yHOCTHBIE Pe3yJIbTATHI OCBOCHHUS AUCUHUILIMHBI:

— YyBCTBO TOPJOCTH M YBAKEHHSI K UCTOPHH U IOCTUKECHUSM OTCUECTBEHHON (PU3HUECKON HAYKH;
--()U3MYECKHU IPAaMOTHOE MOBEICHNE B MPO(ECCHOHAIBHON JAESATENbHOCTH U OBITY ITPU OOPALEHUH C
npubopamMu U yCTPOWCTBAMH;
— TOTOBHOCTB K IIPO/IOJKEHHIO 00pa30BaHuUs U MOBBIIIEHUS KBAIN(UKALUN B H30paHHON
poheCCHOHATILHOMN IeATENFHOCTH U 00BEKTHBHOE OCO3HAHUE POJIH (PU3UYECKUX KOMITETCHIIUN B 3TOM;
— YMEHHE UCIOJIb30BaTh JOCTHKEHHS COBPEMEHHOHN (PU3MUECKO HAyKHU U (PU3UUECKUX TEXHOJIOTUH JUIs
MOBBIIIEHUS] COOCTBEHHOTO HHTEJUIEKTYaIbHOTO Pa3BUTH B BEIOPAHHOM MPO(GECCHOHATLHON AEATEIIbHOCTH;
— YMEHHUE CaMOCTOSATENbHO 100bIBaTh HOBbIE JUIs ce0s (U3NYECKUE 3HAHUSL, UCTIONb3Ys AJIS 3TOrO
JOCTYIHbIE UICTOYHUKHU UH()OpMaLIHH;
— YMEHHE BbICTpauBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIIEHHUS B KOMaH 1€ 0 PEIICHUI0 O0IINX 3a/1a4;
— YMEHHE yIPaBIsATh CBOEH [T03HABATENIBHOM JAESATEIbHOCTHIO, IPOBOAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOI'O Pa3BUTHS;
* MeranpeaMeTHbIe pe3y/bTaThl 0CBOCHUS AUCHHUILINHBI
— UCIIOJIb30BAaHUE PA3IMYHbIX BUJOB II03HABATEIILHON AEATEIbHOCTH AJIS pelieHus pu3nueckux 3aaad,
MIPUMEHEHHE OCHOBHBIX METO/I0B MO3HAHUS (HAOIIOACHNUS, ONIMCAHUS, U3MEPEHUS, SKCIIEPUMEHTA) IS
U3YYECHHUsI Pa3IMYHBIX CTOPOH OKPYXKarolleH JEeHCTBUTEIbHOCTH;
— HCIOJIb30BAaHNE OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONEPALINiA: TOCTAHOBKH 3a]1a4H, (POPMYIHMPOBAHUS
TUIIOTE3, aHAJIN3a U CUHTE3a, CpaBHEHHsI, 0000IIeHNs, CHCTEMATU3allUH, BBISIBICHHS IPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, IOMCKA aHAJIOI OB, (POPMYJIUPOBAHMSI BBIBOAOB U1 U3YUYEHHS PAa3IMYHbBIX CTOPOH
¢u3nveckux 0ObEKTOB, SBJICHUHN U MTPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCTh CTAJIKUBATHCS B
npodeccuonanbHO chepe;
— YMEHHEe reHepHpOoBaTh UEU U ONPEAEIATh CPEACTBA, HEOOXOIUMBIE JUISl UX peaTu3aliii;
— YMEHHE UCIO0JIb30BATh PA3IMYHbIE HCTOYHUKH IS OJydyeHus: (PU3NIecKoil nHPpopMaIiu, OLlEeHUBATh €€
JIOCTOBEPHOCTB;
— YMEHHE aHAIM3UPOBATh U MPECTABIATH HH(OPMAIIMIO B Pa3IMUHbIX BUIAX;
— yMeHHe MyOJIMYHO MPEACTABIATh Pe3yIbTaThl COOCTBEHHOTO UCCIIEOBAHUS, BECTH IUCKYCCUH, TOCTYITHO
Y TAPMOHMUYHO COYETas CoJiepKaHue U GOpMBI IpeicTaBIsieMol HH(OpMaLINK;
* [IpeameTHbIC pe3yabTAThl 0CBOCHUSI AUCHHUIIMHBI:
— ¢()OpMHUPOBAHHOCTH MPEACTABIECHUIN O POJIN U MeCTe PU3UKU B COBPEMEHHOIN HayYHON KapTHUHE MUDA;
MOHMMaHKe (PU3NYECKOH CYIIHOCTH HaOMo1aeMbIX BO BeeneHHoit sBnenuid, ponu GU3UKa B GOpMUPOBaHUH
Kpyro3opa u ¢pyHKIIMOHATbHON I'PaMOTHOCTH Y€JIOBEKA IS PEIlIeHUs] MPAKTUUECKUX 3aj1ay;
— BJIaJICHHE OCHOBOIIOJNIATAIOIIMMHU (PU3NIECKUMHU OHATHAMHU, 3aKOHOMEPHOCTSAMH, 3aKOHAMH U TEOPUSIMHU;
YBEPEHHOE HCIOIb30BaHNE (PU3NUECKON TEPMUHOJIIOTUN U CUMBOJIUKY;
— BJIaJICHHE OCHOBHBIMH METOJJaMU HAYYHOT'O IIO3HAHMSI, UCTIOIb3YEMbIMHU B (PU3HKE: HAOIIOJCHUEM,
OIHMCaHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM,;
— yMeHUs 00pabaThIBaTh pPe3yNbTaThl H3MEPEHHH, 00HAPYKUBATh 3aBUCUMOCTh MEXKAY (PU3NUECKUMU
BEJIMYMHAMU, OOBSICHATH MOJIyYEHHBIE Pe3yNIbTaThl U JeJIaTh BBIBOIBL;
— c(OPMHPOBAHHOCTh YMEHUS peIiaTh (PU3HMUECKUE 3a/1aUH;



— ¢(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITH MTOJIyYCHHBIC 3HAHHUS JIJIs1 OOBSICHEHUS YCIIOBUH MPOTEKAHUS
(UBUYECKUX SBJICHUHN B IPUPOJIE, MPOoheCcCHOHATBHON cepe U I MPUHITHS TPAKTUISCKUX PEIICHUN B
IMOBCEAHEBHOM KU3HU;

— c(hopMUpPOBaHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOIIEHUIO K (U3HUECKOW HHPOpMAIIUU, TTOTydaeMOU U3
pa3HbIX HCTOYHUKOB.



2.2. TemaTu4ecKHuii IJIaH U coep:KaHue Y4eOHOUH TUCHUNINHBI Pu3nKa

HaumeHoBaHue pa3ie/ioB u
TeM

Conepxkanue yueOHOro MmarepuaJia, JJadopaTtopHbie padoTbl U
NPAKTH4YECKHE 3AaHATHSA, CAMOCTOSITeJIbHAS padoTa 00y4aromuxcst

Oo0beMm
4acoB

YpoBeHnb
O0CBOEHUS

1

2

4

Bsenenue.

®uszuka — Hayka o mpupoae. EcTecTBeHHO-HAaydHBIH METOA MO3HAHHSA, €ro
BO3MOXXHOCTH U T'paHUIIBI IPUMEHUMOCTH. MoenrpoBanre (pu3nuecKux siBICHUMA
U TpoIeccoB. Pomb sKcrepuMeHTa W TEOPHHM B IPOIECCe MO3HAHUS MPUPOJIBL.
@usnyeckne 3akoHbl. (OCHOBHBIE 3JE€MEHTHl (PU3MYECKOH KapTHHBI MUpA.
®uznyeckass BeIMYMHA U €€ Hu3MepeHue. AOCOIIOTHAas W OTHOCUTENIbHas
norpernrHoctb. Mexxaynapoanasi cuctema eauauil (CH).

Pa3zgen 1. Mexanuka ¢ djieMeHTaMH
TEOPUH OTHOCUTEJHLHOCTH.

Tema 1.1. Kunuemaruka

Coaep:xxanue yueOHOro MaTepHuaJia

1| Onpenenenre OTHOCUTEILHOCTH MEXAaHUYECKOTO JABMKEHUs. M3yueHue BugoB
MEXaHMYECKOTO JBIKEHUS, NX rpaduyeckoe onucanue. Onpenenenue
XapaKTEPUCTUK MEXAaHUYECKOTO JBMKEHHUS: TIEPEMEIIEHHUS, CKOPOCTH,
YCKOpEHUSI.

JIBMOKEHUE 110 OKPYKHOCTH C MIOCTOSTHHOM MO MOAYJTIO CKOPOCTBIO.

[TpakTrueckas pabdoTa.

Pemenne 3agau.

JlaGopaTopHast pabota

CamocrosiTesibHasi padoTa

PaGora ¢ yueOHol1 tuTepaTypol, HanMcaHue KOHcnekTa 1o reme: «CBoboHoe
1a/IEHUE TN U ero 3aKOHBI, BPAIIATEIbHbIE JBIKEHUS.

Tema 1.2. Jlunamuka.

Coneprkanne y4eOHOro MaTepuara.

1 Onpenenenue cuibl 1 Macchl. Bzaumoneiictsue Ten. M3ydeHne 3aKkoHOB
Hetotona. Cuiibl B Ipupoje: yupyrocTb, TpEHHE, CUla TAKECTH.

Omnpenenenue Beca, HEBECOMOCTH. V3yueHne 3akoHa BCEMHUPHOIO TATOTEHUS.
Onpenenenue UMITyJIbCa CUJIBI U UMITyJIbca Tena. M3yueHne 3akoHa coxpaHeHUs
UMITYJIbCA U PEAKTUBHOE JIBUJKEHUE.

Onpenenenue paboThl, MOIIHOCTH, MEXaHUUECKON 3Hepruu. M3ydyeHue 3akoHa

7




COXpPAaHCHUS DHEPIUu.

[TpakTrueckas paboTa

Pemenue 3amau.

JlaGopaTopHnast pabota

CamocrosiTeibHas padora.

Pabota ¢ yueOHOi1 TuTepaTypoii, MOAroTOBKa COOOIICHHS Ha TEMY:
«I'paButanmonnas nocrosuuas. Oneir KaBenaumay». Pabora ¢ yuebHoit
JIUTEPATYPOii, COOOIICHHSI O COBPEMEHHBIX OTKPBITHSX B HAyKE M TEXHHUKE,
HanMcaHue KOHCIEKTa 1o TeMe: «Du3ndyeckrue OCHOBBI PEAKTUBHOTO JIBUKCHHS .

Pazpnen 2. Moaekyasipaasi pusuka.
Tepmoaunamuka.

56

Tewma 2.1. OCHOBBI MOJEKYJISIPHO-
KUHETHYECKON Teopuu. MneanbHbli
ras.

Coneprkanne yueOHOro Marepuarna.

18

1

B~ w

5
6

N3yuyenne ocHoBHbIX mnoioxeHuit MKT, wux omnbiTHOe 000CHOBaHHE.
HccnenoBanue pasmMepoB M Macc MojeKys. OmnpeneiacHue CHI U DHEPIUH
MEXMOJICKYJIIPHOTO  B3auMojeiicTBus. OrmpenesieHue JIHHBI  CBOOOTHOTO
npobera MoJIeKyJ1 B rase.

OObsicHeHrEe CBOMCTB ra3000pa3HOro cocTosiHUA BemlecTBa Ha ocHoBe MKT.
JaBneHne rasza. I3mepeHue CKOpoCTH JBUKEHHS MOJIEKYJI B Ta3e.

[TapameTpsl cOCTOSHUS UACATBHOTO ra3a.

Onpenenenne Bakyyma. OnpeneneHue naealbHOro raza. Mzyuenne ocHOBHOTO
ypaBHeHus MKT raszos. M3ydyenne TepMoAMHAMUYECKOM IIKAJIBI TEMIIEPATYP.
Omnpenenenne aOCOMOTHON TeMIIEPaTyphl KaK MEpPbI CpeJHEeH KMHETHUECKON
SHEPTUU YacTULl.

I"a30BbI€ 3aKOHBI

N3y4eHue ypaBHEHUS COCTOSHUS UAEATBHOTO ra3a, u3ompoieccoB. MossipHas
ra3oBasi IOCTOSIHHASI

12

1-2

[TpakTrueckas paboTa.

Pemienne 3amaq Ha ra3oBEIE 3aKOHBI.

1-2

JlaGopartopHas paboTa.

CamocrosiTesibHasi padora.




PaboTa ¢ yueOHOl IUTEpaTypOii, HalMMCaHKE KOHCTIEKTa 1o Teme: Juddysus.
BpoyHoBckoe nBmkeHue. MoOJGKYISIpHBIC SIBIICHUS B TEXHUKE U IPHPOJIC.
[TpuMeHeHHe CKaTBIX U Pa3pEKEHHBIX ra30B B TeXHUKE. [[0AroTOBKa OTYETA 110
nabopaTopHoi pabdore.

Tema 2.2. OCHOBBI TEPMOJIMHAMUKH.

Conepxanue yueOHOro MaTepraia

12

1| Onpenenenue BHYTpeHHEH SHEPTrUU U pabOTHI rasa.

Pabora u Temmora kak GopMbI Iepeaun SHEPTUH.

2 | I3yueHue mnepBOro 3akoHa TEPMOJUHAMHUKH, €r0 MPUMEHEHHUE K MpoleccaM B
raze. AamabaTHBIN MPOIIECC

HeoOpaTuMocTh TEMIOBBIX MPOIECCOB.

4 | N3yuenue BTOpPOro 3aKOHAa TepMOAWMHAMUKH. V3yueHue mpuHIUIA JCHUCTBUS
teroBoil MammHbl. Onpenenenne KIIJ[ HarpeBarens U TEMJIOBOrO JABUTATENI.
TernoBble ABUraTEId U OXpaHa OKPYKAIOLIECH CpeIbl.

w

[TpakTrueckas pabota

Pemenue 3amau.

JlaGopaTopHnas pabota

CamMocTosTenpHas pa60Ta

Pabota ¢ yueOHOM nuTepaTypoi, HarMcaHue KOHCIeKTa 1o reMe: « Criocoobl
U3MEpEHUS TEMIIEPaTyphbl, BUIAbI TEPMOMETPOBY. TEIUIOBbIE JBUTATEIN U OXpaHa
okpy»katouie cpezpl. [loaroroska otyera 1no sadopaTopHoit paboTe.

Tema 2.3. ArperatHbie COCTOSHUS
BelecTBa U (a3oBbIE MEPEXO/IbI.
CaoiicTBa mapos.

Coneprkanue yueOHOro MaTepuana

10

1| Ucnapenus u KoHAEHCAIHSI.

2| V3yueHue cBOWCTB HACBHIIIEHHOTO U HEHACHIIIIEHHOTO MapoB.
Onpenenenre KPUTHUECKOTO COCTOSTHUS BEILIECTBA.

3| Dddext Ixoyns-Tomcona

[TeperpeTslil nap M €ro UCNOJIb30BAHUE B TEXHHKE.

JlaGopartopHas paboTa

OmpezierneHre OTHOCHTENBHOW BIAXXHOCTH Bo3ayxa. IloAroroBka otyera 110
nabopaTopHoii pabore.




[TpakTrueckas pabota

2-3
Pewenne 3anau
CamocrosrenbHas pabora
Pabora ¢ yweOHOW mmTeparTypoil, HamucaHue KoHcmekTta mo Tteme: CrocoObl
U3MEpPEHUsl TeMIepaTypbl, BHbl TEPMOMETPOB. TeIsIoBble IBUTAaTENM M OXpaHa
okpy»xatomiei cpezpl. [loaroroska ordera mno nadbopaTopHoit padboTe
Copneprkanue yueOHOTro MaTepuaa.
1| U3yuenue mporeccoB ucnapeHuss W KUmeHus kuakoctH. OObsicHeHue
BJIQXKHOCTH BO3]yXa. OOBSICHEHHE CBOMICTB KHUAKOTO COCTOSIHUSI BELECTBA Ha
ocHoBe MKT. 2
N3ydyeHne nMoBEpXHOCTHOIO HATSKEHMS )KUJIKOCTH. V3yueHue cmauuBaHUs U
Tema 2.4 CBoNCTBA JKHAKOCTE! KalWUIsIpHOCTU. M3yyeHne aMop(HbIX BEIIECTB M KHUJIKUX KPUCTAILIOB.
[TpakTuyeckas padora
Pemenne 3agau 1.2
JlaGopaTtopHnas pabota
CamocrositenbHas pabora
Kanumnsipusie siBnenusi. Bazkocts. OcoO0EHHOCTH TEMJIOBOrO PAaCIIUPEHUS BOJIBI.
Cogepxannie yueOHOro MaTepuana
1| 3yuyeHne MexaHMYECKMX CBOHCTB TBepAbIX Tel. l3yueHue TemnoBoro
pacmiipenust Ten. M3yueHue miaBieHus M KpUcTaum3auuu.. OObscHeHue
CBOWCTB TBEpAOro cocTosHus BemecTBa Ha ocHoBe MKT. M3yuenune amopdHbIx
BELIECTB U KUAKUX KpUCTAIOB. M3yueHHe MexaHMYeCKHX CBOMCTB TBEPABIX 2-3
ten. Paccmorpenue pedopmarnuu, ee BuaoB. OmpeneneHue aOCOMIOTHON U
. OTHOCUTENbHOU aedopmanuu. M3yuenue 3akona I'yka. M3ydenue TtemiaoBoro
Tema 2.5 CoiicTBa TBEpABIX Tl
paciIupeHus Tel.
[TpakTrueckas pabota
Pemenne 3anmau. Ormpenenenue aOCONIOTHOM M OTHOCUTENBHOW JieopMaliyH. 2
N3yuenue 3akona ['yka.
CamocrosiTenbHas pabora
3HaueHue TEIUIOBOTO pacIIMpeHUsi Tel B MpuUpoje M TexHuke. M3yueHue
MEXAHUYECKUX CBOMCTB TBEP/IBIX TEIL.
Tema 2.6 @a3oBbIe NEPEXOJIbI HA Cognepkanne yaeOHOro Marepuana 2
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3emMiie ¥ B KOCMOCE

1| IlnaBieHue u KpucTaluin3auus. H3MmeHenune oobeMa U IIOTHOCTHU B€HIICCTBA
IIpH TJIABJICHUU U KPpUCTAJIJIN3alluU.

[Tonsitue ¢aszwr BemecTBa. CybOmumanms. {uarpamMma (ha3oBBIX MEPEXOJI0B. 2
TpoliHas To4ka.
PacTBOpbI U CIUIaBbI.
[TpakTuyeckas padora 4 5
Pemenue 3anau. M3yyeHue niaBieHus U KPUCTAIUIH3AIIH.
CamocrositenpHas pabora
BuyTtpennee ctpoenue 3emiu U IIaHeT. BO3roHka MOBEPXHOCTHOTO CIIOS siIEp
KOMET npu ux conmxeHnu ¢ ConHueM.
Paznen 3. DiiekTpoauHaMuKa. 58
Tewma 3.1. DnexTpudeckoe mose. Coneprkanne yueOHOro Marepuarna. 10
1| M3yuenue B3auMOAEHCTBUS 3apsDKEHHBIX Ten. OmpeseneHue 3IeKTPUYECKOro
3apsia. M3ydeHne 3aKkoHa COXpaHEHHS JIEKTPHUECKOTO 3apsiia.
Nzyuenune 3akona Kymnona.
N3ydyenue »snextpuyeckoro mnois. OmnpeneneHue HaNpsSKEHHOCTH, JUHUN
HAMPSHKEHHOCTH AJIEKTPUYECKOTO TTOJISL.
2 | Onpenenenre pabOThI AIEKTPUUYCCKOTO TIONS TIPU TICPEMEIICHUH 3apsija, 6 2
MOTEHIIMaNa, HaANpsHKEHUs. YCTAaHOBIGHHE CBSI3U MEXKIY HAMpsKEHHOCTHIO
AIIEKTPHUYECKOTO TOJISI M HATIPSIKCHUEM.
3 | [IpOoBOAHUKY U TUINIEKTPUKHU B AIEKTPUIECKOM TIOJIE.
Onekrtpudeckass emMkocTb. KongeHcatopbl. CoequHEHHS KOHICHCATOpPOB.
DHeprus 3apsHKEeHHOT0 KOHASHCATopa.
[TpakTuueckas pabora. 4 1.2
Pentenue 3amau. :
CamocTtosTenpHas paborTa.
HcTopust pa3BUTHS dJEKTPOIUHAMIKY, IIPUHITAT CYTIEPIIO3UIIAHN TIOJICH,
XOJIOMIbHBIE MAIIMHBI, pelieHrne 3agad. dusnuka naoma. DHEprus 3apsKeHHOTO
KOHJIeHcaTopa. Pabota ¢ yueOHOU nuTeparypoi, HamucaHue pedepara Mo Teme
SIBneHue mbe3odneKTpuueckoro addexra, ero npumeHenue. Iloaroroska oryera
10 MpakTU4ecKoi padoTe.
Tema 3.2. 3akoHbl mocTosHHOTO ToKa. | ComeprkaHue yueOHOTo MaTepuaa. 10
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1 | 3y4yeHue moCcTOSTHHOTO 3JIeKTpuueckoro Toka. Omnpeaenenue cuiibl Toka, DJ1C.
Nzyuenue 3akona Oma 1Jig yyacTka Iemnu.
Onpenenenue conpotuBieHusi. M3ydyenue 3akoHa Owma il MOJHOW IIEIH.

N3ydyeHne »SICKTPUUYECKUX IETed ¢ MOCIeAOBATEIbHBIM W TapauIeTbHBIM 1-2
COeIUHEHNEM MPOBOJHUKOB. CoelIMHEHUs OJMHAKOBBIX HCTOYHUKOB TOKA.
Onpenenenre pabOThl U MOITHOCTH AJICKTPUYECKOT0 TOKa. M3ydeHue 3akoHa
Jxoynsa — Jlenua
JlabGopaTtopHast pabora.
OnpeneneHue dIEKTPOEMKOCTH Oatapen KoHAeHcAaTopoB (wim OrmpenencHue 1-2
YAETBHOTO CONPOTHBIICHUS TPOBOIHHKA)
[TpakTryeckas 3aHsTHE.
Pemenne 3amau. IlpoBepka 3aKOHOB  MOCHEAOBATEIBHOIO  COCAMHEHUS
NpoBOAHKUKOB.  I[IpoBepka 3aKOHOB MapauICIHFHOTO COCTMHEHUS TIPOBOTHUKOB. 2
Omnpenenenne D/[C 1 BHyTpEHHETr0 COMPOTHUBIICHUS UCTOUHUKA TOKa. CoeTuHEeHHEe
HMCTOYHUKOB JJICKTPUIECCKON YHEPTHH B OaTapero.
CamocTtosTenbpHas paboTa.
Pabora c Tabnuueii. Onpenenenyue yaenbHOrO COMPOTUBIICHUS IPOBOIHUKA.
PabGorta c¢ yudeOHo#l nmTepaTypoi, HamucaHue pedepaToB Mo Temam: «SIBieHHE
cBepXIpoBoauMOCcTU»,«I[puMeHeHre TemnoBoro AEWCTBHS TOKa B Pa3IUYHBIX
TEXHHYECKUX YCTpoicTBax». I[loAroroBka OTYETOB 1O JIAOOPAaTOPHBIM H
MPAaKTHYECKUM paboTam.
Coneprkanne ydeOHOro MaTepuara.
Tema 3.3 DnexTpuueckuii TOK B 1| Knaccuyeckasi 2eKTpOHHAS TEOPUS DJIEKTPUUECKON MPOBOJIUMOCTH METAJLIOB.
MeTaJiax Henocratku knaccuyeckoi 3JIEKTPOHHON TEOPUH.
2 | Pabora BBIXOJI. 2
3| TepmoanexkTpudeckue siBIIeHUS. TepMOIICKTPOABHIKYIIIAS CHJIA.
4 | KoHTakTHas pa3HOCTh MOTEHITMAIOB U pad0oTa BBIXO/IA.
[TpakTudeckas paboTa. 1.2

Pemenne 3amay. Iloaroroska ordyera mo HpaKTHQCCKOﬁ pa60Te.
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CamocTosTenbHas pabora.

PaGora ¢ yweOHOW JMTEpaTypoil, HamMCaHUE KOHCIIEKTa IO  TEMe:
TepmoanekTpuuecTBo U ero npuMeHeHue. lloaroroBka ordera Mo MpakTUYECKOM
pabore.

Tema 3.4 DnexTpuueckuii TOK B
AIIEKTPOIIUTAX

Conepkanue yueOHOrO MaTepHala.

1| DaexTpuYeCcKUid TOK B AJCKTPOJIUTAX. 3aKOHBI AIEKTpou3a. 3akoHbsl dapases.
2 | l'anpbBaHMYECKHE AIEMEHTHI. AKKYMYJISITOPBIL.

[TpakTuyeckas padora.

HpI/IMeHeHI/Ie OJICKTPOJM3a B TCXHUKCE. Pemenne 3aJa4

CamocrositenpHas pabora.

Pabora ¢ yueOHOIl nuTepaTypoii, HamUcaHue KOHCIEKTa 1mo teme: dusmuka goma.
Onexktponu3. IlpeBpamieHne  XMMHUYECKOM  SHEPTMM B DJIEKTPUYECKYIO.
[Tonstpu3zanus 371€MEHTOB U €€ YCTPaHEHHE.

[TprMeHeHure AIIeKTPOIIn3a B TEXHUKE. AKKYMYJISITOPBI.

[ToaroroBka oTYeTa MO MPAKTHUECKOH paboTe

Tema 3.5 DnexTpuyeckuii TOK B razax
U BaKyyMe

Coneprkanne ydeOHOro Marepuara.

1| OnexTpuyeckuid TOK B rase M Bakyyme. HecamocrtosTenbHbli U
CaMOCTOATENIbHBIA Ta30Bble  pa3psaibpl. THIOBI CaMOCTOSTENBHOIO paspsja.
2 | [lonstue o 1uia3me. DJNEKTPUUYECKUN TOK B BaKyyMe. DJEKTPOHHBIE ITyYKH.
DNEeKTPOHHO-JIy4YeBasi TpyOKa.

[TpakTnyeckas padora.

Pemenne 3agau.

CamocTosTenbHas pabora.

PabGorta ¢ yuyeOHOUW nuTepaTypoi, HamuMcaHhe KOHCIeKTa mo Teme: [loaroroBka
OTUeTa MO MPaKTHUECKOH paboTe

Tema 3.6 DnekTpuueckuii TOK B
MOJTyIPOBOTHUKAX

Coneprkanne y4eOHOro Matepuara.

1| DnexTpoHHass CTPyKTypa TBEpAbIX Tel. DHEpPreTMYecKue YypOBHH U
SHEPTreTUYECKHE 30HBI.

2 | DnexTpuyeckas MPOBOJUMOCTh IOJYIPOBOJAHUKOB M €€ 3aBUCHUMOCTbh OT
TEMIIEpaTypbl M OCBEIIEHHOCTH. V3ydeHHne CBOMCTB MOJyIPOBOJHUKOB,
COOCTBEHHOM u IIPUMECHON ux IIPOBOAMMOCTH. N3yuenne
MIOJIYIIPOBOIHUKOBBIX MPHUOOPOB, MX NPUMEHEHHUSI.

IIpakTnyeckas padora.
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Penrenue 3amau.

CamocrosTenbHas padoTa.

PaGora ¢ yueOHOIl JHWTepaTypoil, HamMCaHUE KOHCIEKTa IO  TeMeE:
[TonynpoBonHUKOBBIE TpHOOPBI, HX mpuMeHeHue. .IloaroroBka ordera 1o
PAKTHYECKOH paboTe

Tewma 3.7. MarauTHOE TIOTIE. Copepxanne yueOHOro Marepuara. 10
1| JeiicTBuE MarHUTHOIO IOJS Ha JABMXKYILIuMIicS 3apan. M3ydeHne MarHMTHOTO
nojisi Kak ocoboro Buaa Mmarepuu. OmpezneneHue CHIbl B3aUMOACHCTBUS
napajiesIbHbIX TOKOB.
2 | Ompenenienue cuiabl AMnepa, MarHUTHOM HMHIYKIMHA, MarHUTHOTO IIOTOKA. 4 2
cuiibl JIopeHria.
3| 3yyeHne  MarHUTHBIX  CBOWCTB  BCIIECTB. WN3yuenne  mpubopoB
MarHUTOIEKTPUUECKON U 3JIEKTPOMArHUTHOM CUCTEMBI.
ITpakTuyeckas pabora.
Hanpsbxkennocts MaruutHoro mnostsi. 3akon buo-Capapa-Jlamnaca. 3akon Ammepa. 5 1-2
B3aumopeiictBue TokoB. MarHuTHbIM noTok. OmnpezneneHue yIenbHOro 3apsia.
Yckoputenu 3apsbKeHHBIX yacTull. Pemienue 3aau.
CamocrosTenbHas paboTa.
PaGora ¢ ydeOHoO# nuTepaTypoil, coctaBieHue  Tabmuibl: Kiaccudukanus
BEUIECTB 10 MX MarHUTHBIM CBOMCTBaM.
Hanucanue pedepara no teme: HamarnmuuBanue QeppoMarHeTukoB. Touka
Kropn.
Tema 3.8. DnexTpomaruuTHas CopneprxaHue yueOHOro MaTepuaa. 6
WUHIYKIHSL. 1| U3yuenue sBieHus caMOUMHAYKIMH. V3yueHue sIBIEHUS 3JIEKTPOMarHUTHOMN
MHIYKIWH, 3aKOHA JJIEKTPOMAarHUTHON UHAYKIIHH.
2 | U3ydenune 3akoHa JleHma mJisg 3JIEKTPOMArHWUTHOW WHAyKIuH. OmpeneneHue 4 2
BHUXPEBOI'O JJIEKTPUYECKOTO IOJIA, BUXPEBOTrO Toka. OmpenesneHne 3HEPruu
MarHMTHOT'O TOJISI.
[TpakTuyeckas padora. 9 1.2

Buxpesoe anekrpuueckoe nosie. Buxpessle Toku. Pemienue 3amad.

CaMocTosTenbHas pa60Ta.

Pabora ¢ yueOHoIi 1uTEpaTypoii, HOArOTOBKA COOOIIEHHUS IO TEME:
MaruutHas cdepa 3emun. UW3yuenwe mnepemeHHoro Toka. [lomydenwue
NEPEMEHHOTO TOKAa TPU PABHOMEPHOM BpAIIEHUH BUTKA B OJHOPOJHOM
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MarHuTHOM MoJie. MTHIyKIIMOHHBIN reHepaTtop. DIeKTpoaBHUrarelb. [[elcTByroue
3Hauenus D/{C, HanpspKeHUs U CUITbI IEpeMeHHOro Toka. KonaeHcarop u karymika
B IIeMM TEepPEeMEHHOro ToKa. OJeKTpuueckuid  pesoHanc. I[IpeoOpazoBanue
EpPEMEHHOT0 TOoKa. TpaHcopmarop.

Pa3znen 4. JjieKTPOMArHUTHBIE
K0J1e0aHUSA U BOJHEI.

22

Tema  4.1. Mexanuyeckue
ANEKTPOMArHUTHBIC KOJIeOaHUS.

n

Copepxanue yueOHOro MaTrepuaa

16

1| KonebarenpHoe nBrxkeHHE. | apMOHHUYECKUE KOJICOaHUSI.

2 | CBOOOTHBIEC 3TICKTPOMAarHUTHBIC KoJieOaHus. [IpeBpalienne SHepruu B
KoJieOaTeJIbHOM KOHTYPE.

ABrokoisiebanus. ['eHepaTop He3aTyXaroNMX KoieOaHui

4 | Ilepemennslii TOK. ['eHepaTrop nepeMeHHOro Toka. TOKHM BEICOKOH YacTOTHI.
[TonsaTue o Tpexda3HOM TOKE.

JlaGopaTopHas pabota

1| 3aKoHBI KOJIEOaHWH MaTEMAaTHYECKOI0 MasiTHHKA.

[TpakTrueckas pabdoTa.

1| 3axoHEbI KOJIEOAHN MAaTEMAaTUYECKOTO0 MAasITHUKA. Pertenne 3agad.

2| 3akon Oma AJIA BHGKTqueCKOﬁ LCIIHU MEPEMCHHOI'0 TOKa

3| PabGoTta 1 MOIITHOCTH TTIepeMEHHOT0 TOKa. | eHepaTopbl Toka. TpaHnchopmaTopsl

4| CoenuHenus 0OMOTOK Tpex(a3HOro reHepaTopa 3B€3/10i U TPeyroJbHUKOM

CaMocTosTenbHas pa60Ta.

Ornpezenienre yCKOpEHuUsi CBOOOTHOTO MaJIeHHUs ¢ TTOMOIIBI0 MaTEMAaTHYECKOTO
MasaTHHKA. OnpeeneHre KEeCTKOCTH MPYKUHbI. MeXaHUYeCKHil pe30HaHC, €ro
YYET U UCIOJIb30BaHUE B TEXHUKE. VICIOIb30BaHNE yIbTPa3ByKa B TEXHUKE U
MeAWIIMHE. 3aTyXalollne JIeKTPOMAarHUTHBIE KoyieOaHus. BeIHYK/IeHHbIE
AJIEKTpUYECKre KojebaHusi EMKOCTHOE M HHIYKTHBHOE COTTPOTHBIICHHS
nepeMeHHoro toka. Mcropus co3znanus yacoB. Hackl [ tolirenca. Mcnons3oBanue
nepeMeHHOoTro Toka. McTopus snexkTpudukaum CTpaHbl.

ONEKTpO’HEPTUs B HApPOJHOM Xo3diicTBe. M3yueHue mepeMEeHHOro TOKa.
[TonyyeHne NEPEMEHHOr0 TOKa TMPM PABHOMEPHOM BpAIICHUM BHTKA B
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OJIHOPOJIHOM MarHUTHOM MoJje. VMHIyKIHOHHBII TeHepaTtop. DIEKTPOABUIATEIb.
Hetictyromue 3Hauenus JJC, HamnpspkeHHsT W CWIBL TIEPEMEHHOTO TOKa.
KoHnzeHcarop u KaTylika B LIENH INEPEMEHHOTO TOKAa. DJIEKTPUUYECKUA PpPE30HAHC.
[Tpeobpa3oBaHuEe IEPEMEHHOIO TOKA.

Tema 4.2. DnexrpomaruutHbie BOHBL | Cosiep)kaHue y4eOHOro Marepuara. 6
1| DnekTpomarHuTHOE I0JI€ KaK OCOOBI BUA MaTepuH. DJIEKTPOMAarHUTHbIE
BOJIHBI 4 2
2 | Bubparop I'epua. OTKpBITBIN KOJICOATENbHBINH KOHTYD
[TpakTudeckas paboTa. ) 9.3
1| HU3o06perenue paguo ITonossM. [ToHATHE O pagHoOCB3U.
CamocrositenbHas padora.
Pabora ¢ yueOHOI1 TuTEpaTypoil, HalMCaHUE KOHCIIEKTA M0 TeMe:
Pacripoctpanenue 3neKTpoMarHuTHBIX BOJIH. [IprMeHeHne 31eKTpOMarHUTHBIX
BosiH. [llkarna sneKkTpoMarHUTHBIX BOJIH. M3ydeHue ycTpoiicTBa JETEKTOPHOTO
panuonpueMHuKa. Mcropust 31eKTpruUKaIUK CTPAHBI U CIIOCOOBI TTOTYIEeHUS
aJIeKTpUUecKoi 2Heprun. buorpadus I'.P. 'epua.
Pasznen 5. Onruka 26
Tema 5.1 Ilpupona ceeta Coneprkanne y4eOHOro Marepuara. 8
1| DnexkrpomarnuTHas npupojaa ceera. CKOpOCTh paclpoCTpaHEHHsI CBETA.
2| WcrouHukwu cBera. 6 2
3| OcBeleHHOCTh. 3aKOHBI OCBEIIEHHOCTHA
[TpakTuueckas padoTa
1| CseroBoii motok. Cuna cBera. CrieKTpanbHast 4yBCTBUTEILHOCTD IJ1a3a. 2 2

Penrenue 3anau

CamocTosTenbHas pabora.

[IpeacraBnenne o mpuponae cBera. OmpeneneHue CBETa KaK 3JIEKTPOMArHUTHOU
BOJIHBI. M3Mmepenue ckopoctu cBera. ctounukn cBeta. OCBENIEHHOCTh. 3aKOHBI
ocBeneHHOCTU. CHeKTpaabHas YyBCTBUTEIBHOCTH T1a3a. AOCONIOTHAs 3BE3/IHAs
BCJIIMYHHA.
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Tema 5.2 BoiaHOBBIE CBOWMCTBA CBETA.

Copepxanuie yueOHOro Marepuara.

18

1| OcHoBel BotHOBOM Teopuu. [Ipunuun I'toiirenca.

N

3aKOHBI OTpaXXCHUA U IPCIIOMIICHHA CBETA.

w

Wutepdepentms cBera. KorepeHTHOCTh CBETOBBIX JTYUEH.

4 | Mudpakuus cera. J(udpakuus Ha MeTH B MapaIeIbHBIX JTy4yax

5 | IIpuGopsl ISt TOTYYCHUS U UCCIICIOBAHUS CIIEKTpa

10

[TpakTrdeckast pabora

1| UuaTepdepennns B TOHKUX ruieHKax. [Tomockl paBHOM TomuHbL. Konbia
HrroTona.

Honﬂpmaum{ IMOIICPCYHBIX BOJIH. HOJIHpI/I?»aI_II/ISI CBCTaA.

Jucnepcus ceera .

2
3
4| Ilpusmatnyeckuil 1 1U(ppaKMOHHBINA CIIEKTPBHI.
5| IlonsiTHe O CIIEKTpaILHOM aHAJIU3E.

JlaGopaTtopHast pabora.

H3mepenue mokasatelisi IpeIoMIICHUS CTEKIIA./HITH
Omnpenenenue rIaBHOTO (POKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI TUH3BL./ WITH
Habmro1eHue ciekTpoB UCIYCKaHMsI Ta30B.

CamocTosTenbHas pabora.

Pabora ¢ y4eOHOI nuTeparypoi, cocTaBlieHHE KOHCHEKTOB Ha TeMbl: CrocoObl
u3MepeHust ckopoctu cBera. llomspusanust csera. [loHATHE O MApPHUKOBOM
sbdekre.CiekTpanbHblii  aHanus.  OmnpeneneHwe  MOJHOTO  BHYTPEHHETO
oTpaxkeHus. OnTuyeckue npruoopsI.

[ToarotroBka 0TUETOB MO JTAOOPATOPHBIM U MIPAKTHUECKUM pabOTaM.

Pa3zgen 6. OcHOBEI crielHAJILHOM
Teoplm OTHOCUTEJIBHOCTH

Tema 6.1 OCHOBEI clIEIAATILHON
TEOPUH OTHOCUTEITHHOCTH

Cogepxanne yueOHOTro MaTepuara.

1| Ilpunun otHOCcUTENbHOCTH B pusuke. [IpeodpazoBanus ["anumes.
[TpeobpazoBanwns Jlopenna. CiaeactBust u3 npeodpazoBannii JIopeHa.
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[TpakTrueckas pabota

[EEN

DKCnepuMeHTaIbHBIE OCHOBHI crieliMalibHON Teopun oTHOcUTebHOCTU(CTO).
IToctynaTel DWHIITEHA.

2 | 3akoH B3aMMOCBSI3M MacChl U dHEepruu. Pemenue 3amad.

CamocTosTenbHas paborta.

CBsi3b MEX]ly UMITYJIbCOM U SHEpruen tena. OTHOCUTENbHOCTh
OJIHOBPEMEHHOCTH. PensaTUBUCTCKUI 3aKOH cllokeHus: ckopocTel. [Tonstus
PEISITUBUCTKON TUHAMUKH - Macca, UMITYJIbC. 3aKOH B3aUMOCBSI3U MacChl U
sHepruu. CBsA3b MEXKIY UMITYJILCOM U SHEPTUeii Tena.

Pa3nen 7. Jj1eMeHTBI KBAHTOBOM
(puszuxku

38

Tema 7.1. KBanToBasg onTuka

Cogepxanue yueOHOro MaTepuara.

1| TemoBoe u3ay4yeHHe, ero xapakrepucTuku. 3akoH Kupxroda.
3akon Credana-bonpivmana. 3akon Buna. KBantoBas rumoresa [Tnanka

3akon Credana-bonbnmana. 3akon Buna. KBantoBas runoresa [Tnanka

pakTuyeckas pabora

KsanToBas runotesa Ilnanka. ®otoHbI.

N =N

Buemnuil u BHyTpeHHUN (GOTOAPDEKT.

1-2

JlaGopaTtopHast pabora.

JaBnenue cBeta. [loHsATHE O KOPITYCKYJISIPHO-BOJIHOBOM IPUPOJIE CBETA.
Habmto1eHue criekTpoB UCIYCKAHUS U TIOTJIOIICHHUS.

CamocTosTenbHas pabora.
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3. YCJIOBUSA PEAJIMZALIUU ITPOTI'PAMMBI INCHUIIJIMHBI

3.1. TpeboBaHusi K MUHUMAJBLHOMY MATEPUAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzamus nporpamMmpl AUCTTUTUTHHBL «DH3uKay TpeanonaraeT HaTHIue yaeOHOTO

KabuHeTa (PU3UKH;

O6opynoBanue yueOHOTO KabrHeTa U pabounx MecT kabuHeTa «DU3MKH»:

- paboure MecTa 1Mo KOJIMYECTBY 00yJarOIINXCS;

- pabodee MeCTO MpernoaBaTelis;

- UHTEPAKTHBHAS IOCKA C METOJAMYECKUM 00eCIIeYCHUEM;

- IEPCOHATBHBIN KOMITBIOTED;

- IPOCKTOP;

-KOMIUIEKT y4eOHO-METOMUYECKHX MaTepHUajoB, METOAMYECKHE PEKOMEHIAIUU U
pa3paboTKH;

- TUTIOBBIE CTCH]IBI, TIAKATHI;

-paboyas JocKa.

TexHuueckue cpeacTsa 00yUyeHus:

1. Harnagusie nmocoOus:

1.1. VYueOGHo - wMmeToauyeckas auTeparypa 1o ¢usuke (y4eOHUKH, 3alaYHUKH,
TUIAKTUYECKUE MaTepualbl, CIPpaBOYHAs TUTEPATYpPa).

1.2. TIleuarnsie nocoOus. (Tabmuiel, pa3gaTouHble MATEPUATIB).

2. TexHuveckue cpencTBa 00yUeHHUs:

2.1. TlepcoHanbHBIi  KOMIIBIOTEP, TENEBU30p, BHJIEOIUIEEP, JTUAMPOCKTOP,
rpadonpoexTop, 3KpaH HaCTCHHbIH.

2.2 . KoMmekT anekTpocHa0keHns kadnHeTa (pu3uKu.

2.3. TlpuGopsl ansi MEMOHCTPAIIMOHHBIX OMBITOB (MPHOOpPHI OOIIET0 Ha3HAYCHWS,

npuOOpHI 0 MEXaHUKE, MOJIEKYJISIPHOW (PHU3UKe, IIEKTPUIECTBY, ONTHKE U KBAaHTOBOU

¢dusuke).

2.4. KoMmproTepHas u3MepuTeIbHas CUCTEMA.

2.5. TlpubGopsl s QpoHTATBHBIX J1a00paTOpHBIX pPabOT ¥ OMBITOB (HAOOPHI

000py/10BaHUs IO BCEM TeMaM Kypca GU3UKH).

2.6. ITpuGops! A1 MPaKTUKYMOB.

2.7. Ilpunagnexxnoctu Ay onbIToB. (JIabopaTopHble NMpUHAAIEKHOCTH, MaTEPHAIIBI,

MOCYJ1a, UHCTPYMEHTHI).

2.8. Monenu.

2.9. DkpaHHO - 3BYKOBBIE CpeACTBa (TpaHCmapaHThl s rpadonpoeKTopa,

JAMAro3UTUBHI, TUadUIbMbI, BUACODUIBMBI).

2.10. [IporpammHoe oOecriedeHue AJisi KOMIIbIOTEpA.

2.11. BuneokacceTsl (IUCKH)
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8.

9.

3.2. HudopmanuonHoe obecrniedeHue 00ydeHust
Ilepeyens pekomMeHayeMbIX y4eOHbIX u3aanui, UHTEepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTepaTyphbl:

OcHOBHBIE HCTOYHUKH:

. Avmutpuea B.®. ®usuka. Y4eOHUK IS CpPeAHUX CICHHAIBHBIX Y4YEOHBIX

yupexaeHu. - M. Akagemusi, 2005.

Camotinenko I1.1. ®uzuka: Metoguueckoe mocooue 1mo BhIIOJIHEHUIO KOHTPOIbHBIX
3aJIaHAM JJIS1 CTYJIEHTOB —3A0YHHUKOB CPEIHUX CTICIIMAIBHBIX YUCOHBIX 3aBeICHUM.- M.
UTIP CII0, 2003.

[Tunckuit A.A., I'pakoBckuii ['.}O. ®uznka.-M.2009.

Camoriinenko I1.H., CepreeB A.C. ®uszuka: YueOHUK ISl CPETHUX CIIELHAIBHBIX
y4eOHBIX 3aBefieHn.-M.: Akagemus, 2002.

[ITa6anoB B.B. /lunaktuueckuii matepuan no pusuke. CocraBurens: JlarectaHckuii
MexaHnueckui TexHukym uM. C.Opmxonukuaze.-M-kana. «FOmnurepy. 2003.
Ps6oBonos I'.1., Hanamesa H.P., Camoitnenko I1.1. COOpHUK TUAAKTUYECKUX
3a1aHui 1o hU3HUKeE.

Camoriinenko I1.1. ®usuka: Metoguueckoe nocooue 1mo BbIIOJIHEHUIO KOHTPOIbHBIX
3aIaHUM JJIs1 CTYJICHTOB —320YHUKOB CPEJIHUX CIICIMAIbHBIX YUEOHBIX 3aBeJIeHUN.- M.
UIIP CIIO, 2003.

I'enpenmreiin JI.O. luk FO.U. ®usuka. Yaebunuk mis 11 ki — M., 2015.

I'pomoB C.B. ®duzuka: Mexanuka. Teopuss OTHOCUTENBHOCTH. DJIEKTPOJAMHAMUKA!
VYyeonuk aiig 10 k1. 001eo0pa3oBaTenbHbIX yupexaeHuid. — M., 2014,

10. I'pomon C.B. ®usuka: Onrtuka. Termnossle siBinennus. CTpoeHHEe U CBOMCTBA BEIIECTBA!

VYyeonuk aiig 11 k. 001eodpa3oBaTenbHbIX yupexaeHuid. — M., 2014,

11. Imutpuesa B.®. 3agaun no ¢pusuke: yued. nocodue. — M., 2010.
12. KacessHoB B.A. ®wmsuka. 10 xin.: YueOHuK misa oOieoOpa3oBaTelIbHBIX yUeOHBIX

3aBenenuii. — M., 2010.

13. KacessHoB B.A. ®wm3uka. 11 xi.: YueOHumk mis oOieoOpa3oBaTelIbHBIX YUeOHBIX

3aBenenuii. — M., 2014.

14. Camoiinenko I1L.U., CepreeB A.B. COopHHMK 3a1ay ¥ BONPOCOB IO (HU3UKE: yueo.

rmocobue. — M., 2014.

15. Tapacor O.M. JlabopaTopHbie paOOThI MO (PU3MKE C BONIPOCAMU U 3aaHUsIMH, M.

2008.

16. I'eanenmreiin JI.O., Iuk FO.W. dusuka. Yuedonuk mag 10 k1. — M., 2015.

1.
2.

JlonoTHUTEIbHbIE€ HCTOYHUKH:
I'pomos C.B. Illaponosa H.B. ®usuka, 10—11: Kaura ans yuurens. — M., 2014.
Kabapmua O.®., OpnoB B.A. DkcnepuMeHTalibHbIe 3amanus 1o ¢usmke. 9—11
KJIaCChI: yueOHOe Mocooue I ydanmxcs: 001eo0pa3oBaTeibHbIX YUpexaeHu. — M.,
2014,

21



. KacpssnoB B.A. Meronnyeckue peKOMEHAANMU IO MCHOJIb30BAHUIO YYCOHHKOB
B.A KacpsinoBa «®usuka. 10 xin.», «®Pusuka. 11 iy npu u3ydeHuun (GU3MKH Ha
6a30BoM U ipoduIbLHOM ypoBHE. — M., 2014.

. KacestnoB B.A. ®usuka. 10, 11 k1. Tematuueckoe U moypoyHoe MIaHUpPOBaHUE. — M.,
2014.

. JIabkoBckwuit B.b. 220 3amauy no ¢usuke ¢ pemeHusaMu: KHAra s ydamuxes 10—11
KJI. 00111€00pa3oBaTeNIbHBIX yUpexkaeHui. — M., 2014.

. @enepalibHBIE  KOMIIOHEHT TOCYAApCTBEHHOIO CTaHJapTa oOIIero oO0pa3oBaHUS.
MunuctepcTBo obpazoanus PO. — M., 2015.

. Ilerpocosa P.A., I'osios B.II., CuBornazos B.1., Ctpayn E.K., «EcTtecTtBo3Hanue u

OCHOBBI dKosiorum». M., Academia, 1998.

. Ky3nenosa H.E. O6yuenne xumun Ha oOCHOBE MexnpeaMeTHoi nnrerpauun/ H.E.

Kysnenosa. M.A. lllaranos.-M., 2004.

. CuornazoB B.U., Aradonosa U.b., 3axaposa E.T., buosnorus, «O01as Ouoaorus.

10-11 k1. Yuebnuk amnst o01ieo0pa3oBaTeabHbIX YueOHbIX 3aBeneHuit. —M., 2008.

IMepuoauueckue U3TaHUS:

1. Xumus B MIKOJIE: HAYYHO-TEOPETUUECKUN U METOAMYECKUN KYypPHAI yUPEXKIECH
MunuctepcTBOM 00pa3oBaHus U Hayku PO.

buosnorus B mkose. Hayuyno-metoanueckuii xxypHai. Yupeaurenas: OO0 «lllkonbHas

rpeccay.

3. 1 centsa6ps @usuka: [Ipunoxenue k razere «1 ceHTIOPs» yupeKaeH
MunucrepcTBoM oOpa3zoBanus U Hayku PO.

4, ®usuka B IIKOJIC: HAYYHO TEOPETUICCKUN M METOIMYCCKUM KypHAT YUPESKICH
MunuctepcTBOM 00pa3oBanus U Hayku PD

NuTepHeT-pecypcesbi:
1. DnexrpoHHOE yueOHOE Imocodue «/[eMoHCcTpalMoOHHOE IIaHUpOBaHUE, «O0Ias

buszukay «OO0O PMT komnanun» 1. Bonrorpan

2. Otkpritas pusuka B 2 4. (CD) Ioa. pen. C.M. Kozena. — M.: OO0 «®Pu3ukon,
2002

3. Penerurop ®uzuka(CD) — M.: AO3T «lc», 1998

4. O6pazoBanue 3.0. OOpa3oBaTeNbHbIA KOMIUIEKC: OMOINOTEKA IJEKTPOHHBIX
HanBIIHBIX mocoomit «Pusnka (7-11 kim.)» (CD). / H.K. Xannanos, /[.B. basaaun,
- JJabopatopus ¢uzuku u actporomun MOCO PAO: [Ipoda, ®opma3za, [ITTY —
[Tepmpb.-2004

5. Myxuna T.I1. MynbTumMe1nanpoeKTopbl B 00pa3oBaTeabHOM mporiecce. — http:/
www. astu. org/ content/ userimages /fale/ upr_1_ 2009 /04.pdf

WutepHer pecypesl:  http: fiz.1september.ru
o http:portfolio.1lseptember.ru

o http:www.km.ru

o http:www.physicon.ru
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o http:www.bse.sci-lib/com/

o http:www.sciencetechnics.com

o http:www.astrogalaxy.ru

4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIbHOCTH
CTYAEHTOB

Copnep:xanune o0y4yeHus

XapaKTepHCTmca OCHOBHBIX BU/IOB IeITCJIbHOCTH CTYACHTOB

(Ha ypoBHe yueQHBIX JeiicTBUIl)

®U3UKA

BBenenue

Pa3Butue criocoOHOCTEH SICHO MU TOYHO U3J1araTh CBOU MBICIIH, JIOTHYECKU
000CHOBBIBaTh CBOIO TOUKY 3pEHUsI, BOCIIPUHUMATh U aHAIU3UPOBATh
MHEHHUs COOECEeTHUKOB, IIPU3HABAs MPaBO APYroro 4eJoBeKa Ha MHOE
MHEHHE.

[TpuBeneHre NpUMEPOB BIUSHUS OTKPBITHI B (PH3UKE HA TPOTPECC B
TEXHUKE U TEXHOJIOTHH MPOU3BOJICTBA

Mexanuxa

Kunemaruka

O3HakoMIIEHHE CO cIIoco0aMM OIMMCAHUSI MEXAHUYECKOr'0 JIBMIKEHMS,
OCHOBHOM 3aJa4yeil MEXaHUKHU.

H3ydeHne 0CHOBHBIX (DU3MUECKUX BEIUYUH KHHEMATHKU: TIEPEMEIICHHUS,
CKOPOCTH, YCKOPEHUS.

HaGumtoieHne OTHOCHTENTbHOCTH MEXaHUYECKOTO JIBH)KEHHSL.
®opmynpoBaHne 3aKOHA CIIOKEHUSI CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO TIPSIMOJIMHEWHOTO IBUYKEHUS (Ha
npuMepe CBOOOIHOTO MaJIeHuUs TeJl) 1 PABHOMEPHOTO JIBI)KEHUS Tela 1o
OKPY>KHOCTH.

[TonrmaHue cMbICTIa OCHOBHBIX (PU3NYECKUX BEITMUYMH, XapaKTEPU3YIOIINX
PaBHOMEPHOE BUKEHHE TeJla 110 OKPYKHOCTH

JnHamuka

ITonnMaHue cMpBICIA TAKUX (pHSI/I‘{eCKI/IX MOI[GJ'IGI‘/JI, KaK MaTcpuajibHast TO4YKa,
HHCPpLUAJIbHAA CUCTEMA OTCUCTA.

I/I3MepeHHe MacCChI TCJia pa3JINYHbIMHA croco0amu. I/I3MepeHHe CHII
BSaHMOILGfICTBHSI Tea. Beruncnenune 3HaueHUS YCKOPCHHS TCJI 11O U3BECCTHBIM
3HAa4YCHUAM I[eﬁCTBYIOHlHX CHUJI U MacCC TCJI.

YMeHue pa3nuyaTh CUITy TSDKECTH U Bec Tena. OObsICHEHNE U TPUBEICHHE
IIPUMEPOB SIBJICHUSI HEBECOMOCTH.

[IprMeHeHre OCHOBHBIX MOHATUMN, (OPMYJI U 3aKOHOB IMHAMUKHU K
pELICHUIO 3a1a4

3aKOHBI
COXpaHEHUs B
MEXaHUKe

OObsicHEeHHE PEaKTUBHOTO JIBUKEHHSI HA OCHOBE 3aKOHA COXPaHEHUs
uMItyibca. [IpuMeHeHne 3akoHa COXpaHEeHUs UMITYJIbCa I BBIYUCIICHUS
W3MEHEHUN CKOPOCTEN TeN MPU UX B3aMMOJIEHCTBHSIX.

Boruncnenue paboThl CHl U M3BMEHEHHS KHHETUYECKOW SHEPTUH Tefa.
Brruucnenue noTeHIMaIbHONW SHEPTUU TEJI B TPABUTALIMOHHOM II0JIE.
XapakTeprucTrKa MIPOU3BOJIUTEIBHOCTH MAIIVH U IBUTATENEH C
UCIIOJIb30BAHUEM ITOHATHS MOLTHOCTH
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OcHo8bl MONEKYAAPHOU DUSUKU U MEPMOOUHAMUKU

MounekyisapHas
¢buzuka

DopMyIUPOBAHUE OCHOBHBIX IT0JI0KEHUA MOJIEKYJISIPHO- KUHETUYECKOU
TeOopuH. BhINonMHeHne HIKCIEPUMEHTOB, CITY>KalIMX 000CHOBaHUEM
MOJICKYJISIPHO-KUHETHYECKOH Teopun. Habmonenue OpoyHOBCKOTO
JBIDKCHUS U SIBICHUS TP DY3UH.

OmnpeneneHre MapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSTHUU Ha
OCHOBAHHHU YPaBHEHUS COCTOSHUS HJICATLHOTO Ta3a.

[IpencraBienue B Buje rpaduka H30XOpHOT0, H300apHOTO U
M30TEPMHUYECKOTO IPOLIECCOB. BhIuncieHne CpeTHEN KUHETUYECKOM
SHEPI'HM TEIUIOBOTO ABMKEHUS MOJIEKYJI [10 U3BECTHOU TEMIIepaType
BelecTsa. Mi3mepenue BIaKHOCTH BO31yXa

TepmoauHaMuka

3KCHepI/IMeHTaHBHOC HCCJIeIOBaHUE TCIUIOBBIX CBOMCTB BellecTBa. Pacuer
KOJINYCCTBA TCIIJIIOTHI, HCO6XOI[I/IMOFO JJIs1 OCYHICCTBIICHUS ITpOoIEcca
MMPpEBpaAlICHN BEUICCTBA U3 OAHOI'O arpe€raTHoro COCTOsIHUA B IPYyTroc.

Pacuer n3meHeHus: BHyTpeHHEH SHEPTHH Tell, paboTHI U MEPEJaHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUHU IIEPBOI0 3aKOHA TEPMOAUHAMUKH.
OObsicHEHHE TPUHLIUIIOB JEWCTBUS TEIUIOBBIX MAIIMH

Ocnoebl 3ﬂekmpoéuHaMuKu

QHCKTpOCTaTI/IKa

Brruucnenue cui B3auMOJICUCTBUS TOYCUHBIX QJICKTPHUUYCCKUX 3aps10B.

Brruucnenue HaIIPAKCHHOCTU U ITOTCHIIKMAJIA QJICKTPHUYCCKOI'O I10JIsI OAHOI'O
N HECKOJIbKHNX TOYCYHBIX 3apAa0B.

W3mepeHune pa3HOCTH NOTEHIUAJIOB.
[TpuBeneHne npuMepoB MPOBOJAHUKOB, TUJICKTPUKOB M KOH/IEHCATOPOB.

H8.6J'IIOI[CHI/IC SABJICHUSA BHGKTPOCTaTH‘{eCKOfI HWHAYKIUHU U ABJICHUSA
MoJIsIpu3alu JUBJICKTPUKA, HAXOAAIIETOCA B SJICKTPUYCCKOM I10JI€

TlocTOsTHHBII TOK

N3mepenne mourHoCTH ekTpuueckoro Toka. M3smepenne DJ1C u
BHYTPEHHETO CONMPOTUBIEHUS HCTOYHHUKA TOKA.

COop ¥ HCTIBITAHUE NEKTPUUECKUX IETICH C pa3INYHBIM COCIMHEHUEM
MIPOBOJHUKOB, PACUET UX MAPAMETPOB

MarnuTtHoe 110J1€e

Habntoienue nelicTBrUs MarHUTHOTO TIOJIST HA MPOBOJHUK C TOKOM, KAPTUHOK
MAarHUTHBIX ITOJIEH.

dopmyIupoBaHUE IPaBUIA JIEBOM PyKHU AJIs ONPEAeTICHUS] HapaBIeHUS
cuiibl Amrepa.

Brruncienue Cui, HeﬁCTByIOLHHX Ha MPpOBOJIHUK C TOKOM B MArHUTHOM
I10JIE, 00BsCHEHNE IIpUHIIMIIa }IGI)’ICTBHSI OJICKTPOJABUTATCIIA.

HccnenoBanue sBICHUSI BHCKTpOMaFHHTHOﬁ HUHAYKIOUN

Konebanus u 6onmnwi

Mexannueckue
KOoJIeOaHUSA M BOJTHBI

[TpuBenenue npumepoB KojedaTenbHbIX IBIKEeHUH. VccnenoBanue
3aBHCHMOCTH MepHro/ia KoyiebaH!i MaTeMaTHYeCKOro MasiTHUKA OT €ro
JUIMHBI, MacChl U aMIUIUTYAbI KojeOaHuii. OnpeneneHne yCKOpeHus
CBOOOJHOIO MaJCHUSI C TOMOIIbI0 MATEMATUYECKOT0 MasiTHHUKA.

Hab6mronenue konebannii 3syqamero tena. [IpuBenenne 3HaueHUsI CKOPOCTH
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pacrpoCcTpaHEHHs 3ByKa B Pa3JINYHBIX CPEAAX.

YMeHue o0bICHITH UCIIOJIb30BAHUE YIIbTPa3ByKa B MEIULIMHE

DnekTpoMarauTHeIe| HaOumoneHne ocinuiorpaMm rapMOHHYECKUX KOJIeOaHUH CHITBI TOKA B
KoJicOaHUA M BOJIHBI| IIEITH.

OO0BsicHEeHNE TPEBPALCHNS YHEPTUU B HJICAIbHOM KOJICOATEIIbHOM KOHTYPE.
W3yuenne ycTpoicTBa U IPUHIUIA ACHCTBUS TpaHc(hopmaTopa.

AHaiu3 cxeMbl Ilepejauy 3JIEKTPO3HEPruH Ha OO0JIbIINE PACCTOSHUS.
ITpuBeneHre npUMEpPOB BUIOB PAJUOCBSI3U. 3HAKOMCTBO C yCTPOWCTBAMH,
BXOJSILLIUMH B CUCTEMY PaIMOCBA3H.

OO6cyxneHrne 0cOOEHHOCTEH pacpOCTpaHeHus: PaIuoOBOIH

CBeTOBBIE BOJIHBI [IpuMeHeHre Ha MPaKTUKE 3aKOHOB OTPAKEHUSI U IIPEJIOMIICHHUSI CBETA MPHU
pemenuu 3ana4. Habmonenue siBieHus qTupaKkiuy U JUCTICPCUU CBETA.

YMeHue cTpouTh N300paXKeHus MPEAMETOB, J1aBaeMble JUH3aMu. Pacuer
ONTUYECKOU CUJIBI JIMH3BI

Dnemenmol K6AHMOBOU uzuKu

KBanToBbie HaGmronenue goroanekrpudeckoro s dexra. Pacuer MakcumanbHOM
CBOICTBA CBETA KMHETUYECKOW SHEPTUH 3JEKTPOHOB Mpu GoTtorddexre
®duznka aToma ®dopmyupoBanue noctynaroB bopa. HabmoaeHue nuHeiyaToro u

HEIPEPBIBHOIO CIIEKTPOB.

Pacuer yacToTe B JJIMHBI BOJIHBI UCITYCKACMOI'0 CBCTA IIPHU IMIEPEXOJAC aTOMA
N3 OAHOI'0 CTAHUOHAPHOI'O COCTOSAHUS B APYTOC.

OObsicHeHHEe TPUHIIMIIA ACHCTBUS Ja3epa

®usuka atomHoro | HabGmronenue tpekoB anbda-uactuil B kamepe Bunbcona. Perucrpanus

sanpa u AJIEPHBIX U3JIyYeHUI C MOMONIbIO cueTunka [ eirepa.
DJIEMEHTAPHBIX
Pacuer sHeprum cBsi3u aTOMHBIX SI7EP.
YaCTHI]
[TonrmaHMe IEHHOCTH HAYYHOTO MO3HAHUSI MUpPa HE BOOOIIIE s
YeJI0BEUECTBA B IIEJIOM, a IS KaXKI0T0 00y4aromerocs INYHO, IIEHHOCTH
OBJIAJICHUS] METOJOM HAYyYHOTO MMO3HAHUS IS JJOCTUKEHHS yCIexa
B JII0OOM BUJI€ MPAKTUYECKON JeSTEIbHOCTH
Bcenennas u ee ssonroyus
Crpoenue u OO0bsicHeHre MojienH paciuupsouieiics Beenennoit
pa3BUTHE
Bcemennoit
[Tpoucxoxnenue Hab6nronenue 3e3n, JIyHsl u manet B Teneckon. Habmonenne comHeIHbIX
ConHeuHoM IISITEH C OMOIIIBIO TeJIECKOoIa
CUCTCMBI
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5. KPUTEPAU OIIEHKH YYEBHO-UCCJIEJJOBATEJBCKOM U MTPOEKTHOM
JAEATEJIBHOCTH OBYYAIOIIIUXCHA

KoHTpoub 1 OLleHKa pe3ysIbTaTOB OCBOEHUS NUCLHUIUIMHBI OCYILECTBIISAETCS PENOIaBaTENEM B
nporiecce MPOBEACHHS MPAKTUUYECKUX 3aHATHI U Ta0OpaTOPHBIX PadOT, TECTUPOBAHUS, a TAKKE
BBINOJIHEHUS 00Yy4alOLMMUCS UHANBUAYAIBHBIX 3aHATUH, TPoeKToB uccnenopanuii(UI1).

Kpurepun onenuBanust U1 paspaboransl ¢ yuérom 1eneil v 3a1a4 NpOEKTHON JESATEIbHOCTH HA OCHOBAaHUU
HATHOAIIBHON CUCTEMBI:

— «OTIANYHOY.

— WII HOCHUT HccnenoBaTelIbCKU XapakTep, CONEPKUT IPaMOTHO U3JI0KEHHYIO TEOPETHUECKYI0 a3y,
riryOOKMiA aHAIN3 TPOOJIEMBbI, XapaKTepU3yeTcs JIOTUYHBIM, [TOCIIeI0BATEIbHBIM H3JI0KEHHEM MaTepHrala ¢
COOTBETCTBYIOLMMH BBIBOJAMH U OOOCHOBAHHBIMU MPEAJIOKECHHUSIMH.

— MeeT 1o10)KUTEIbHBIE OT3bIBBI PYKOBOIUTEIS.

— IIpu 3amute Ul cTyneHT noka3piBaeT riry0OKHUe 3HAaHHUS BOIIPOCOB TEMBI, CBOOOHO ONIEPUPYET TaHHBIMHU
UCCIJIEIOBAHMSI, JIETKO OTBEYAET HA ITIOCTABJICHHBIE BOIIPOCHL.

— «Xopomoy».

— PaGota HOCHUT ncciie10BaTeNbCKUI XapakTep, COAEPKUT I'PaMOTHO M3JI0KEHHYIO TEOPETUYECKYIo 6a3y,
JOCTaTOYHO MOJPOOHBIN aHAIN3 TPOOIEMBI, XapaKTEPU3yeTCs MOCIEI0BATEIBHBIM H3JI0KEHHEM MaTepHasa
C COOTBETCTBYIOIIMMU BBIBO/IaMH, O/IHAKO C HE BIIOJIHE 0OOCHOBAHHBIMHU IPEAIOKECHUSIMH.

— MMeeT nmoJI0KUTENIbHBIN OT3bIB PYKOBOIUTEISA.

— IIpu 3amuTe CTyI€HT OKa3bIBAECT 3HAHUS BOIIPOCOB TEMBI, OIIEPUPYET AAHHBIMU MCCIIEA0BAaHNUs, BO BpeMs
MIPE3CHTAIMH UCTIONB3YeT HATIISAHBIE TOCOOHs, 63 0COOBIX 3aTPyAHEHUI OTBEYaeT Ha MOCTABJICHHbIC
BOIIPOCBI.

— «Y IOBJETBOPUTEIBHOY.

— PaGota HOCUT Hcciie10BaTeNbCKUIM XapaKkTep, COAEPKUT TEOPETUUECKYIO II1aBy, Oazupyercs Ha
IIPAKTUYECKOM MaTepuase, HO OTJIMYAETCS IOBEPXHOCTHBIM aHAIM30M, B HEH IIPOCMATPUBACTCSA
HEIOCJIEA0BAaTEIbHOCTD U3JI0KEHUS MaTepHaa.

— B 0T3bIBE pyKOBOAMTENS UMEIOTCS 3aMEUaHusl [0 COAEPKAHUIO paOOTHI.

— IIpu 3amuTe CTYJEHT NPOSIBIIIET HEYBEPEHHOCTb, OKa3bIBaeT c1a00€e 3HaHNE BOMPOCOB TEMBI, HE TAET
ITOJIHOTO, apIYMEHTHPOBAHHOI'O OTBETA Ha 33JaHHBIE BOIIPOCHI.

— «Hey1oBiaeTBOPUTEIILHO.

— PaboTa He HOCHUT HcCIe10BaTeNIbCKOIO XapaKkTepa, He 0TBeYaeT TPeOOBAHUSM, U3JI0KEHHBIM B
METOANYECKUX YKa3aHUSX.

— He nmMeer BBIBOJIOB TMOO OHUM HOCST JIEKJIApPATUBHBIN XapakTep.

— B 0T3bIBE PYKOBOAMTEISA UMEIOTCS CYLIECTBEHHBIE KPUTUYECKHUE 3aMEYaHusl.

— IIpu 3amuTe CTYIEHT 3aTpyIHSETCS OTBEYATh HA ITOCTABJIEHHBIE BOIIPOCHI 110 TEME, HE 3HAET TEOPUH
BOIPOCA, MPU OTBETE JOMYCKAET CYIIECTBEHHbIE OIINOKH.

OneHka 3a BBINOJIHEHHE TPOEKTa Ha OCHOBAaHUM MpoTokosa 3amuTel UIT:

— BBICTaBIIsIETCS B yueOHBIH *KypHai B rpady, o0o3HaueHHyto «MI1» n natupoBannyto natoit 3amutsl UII B
COOTBETCTBHUH C yU€OHOM JUCIUILINHOM, IO KOTOpOoil oOyuatouiumcst Obut co3aan UIT;

— ykaspiBaercs B quruiome o CIIO B Buae 3anucu « MHOIuBUAyanbHbINA IPOEKT.
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CoaepikaTe/ibHOE OIIHCAHME KAKI0T0 KPUTEPHUs

Kpurepnit CopepxaHue KpUTepHs VYpoBHH CHOPMHUPOBAHHOCTH HABBIKOB MPOESKTHOM
JeSITEIbHOCTH
1 6amn 2-3 Gama
Camoctositens- | CiocoOHOCTs MOCTaBUTH | PaboTa B 1ienom Pabota B enom
HOE npobJeMy u BBIOpaTh CBUJIETETBCTBYET O CBUJIETENBCTBYET O
puoOpeTeHne | CIOCOOBI €€ pPelIeHus, CITOCOOHOCTH CITOCOOHOCTH
3HAHUU U HaWTH 1 00paboTaTh CaMOCTOSTENIBHO C OMOPON | CAMOCTOSITENILHO CTaBUTD
pelieHre WHpOpMAILHIO, Ha MOMOIIb PYKOBOAUTENS | MpoOJIeMy W HAXOJUTh Iy TH
mpo0em (hopMyIIMpoBaThH BBIBOABI | CTaBUTH MPOOIEMY U e8 pelreHus;
n/wim 000CHOBaHUE U HaXOIUTh IIyTH €€ IIPOIEMOHCTPUPOBAHO
peanu3anuo/anpodaniio | peleHus; cBOOOIHOE BNIa/IcHHE
MIPUHATOTO peIIeHus, MPOJEMOHCTPUPOBaHA JIOTUYECKUMH OTIepaIvsIMH,
000CHOBaHUE M CO3IaHUE | CITOCOOHOCTH MPHUOOpPETaTh | HaBBIKAMH KPUTHIECKOTO
MOJIETH, IPOTHO3a, HOBBIC 3HAHUSI U/WIIN MBILICHUS, YMEHHE
MOJIENIN, MaKeTa, 00bEKTa, | OCBaMBaTh HOBBIE CITOCOOBI | CAMOCTOSTENFHO MBICIUTD;
TBOPYECKOr'0 PELICHUs U | eHCTBUH, JOCTUraTh OoJiee | MPOAEMOHCTPUPOBaHA
T.II TITyOOKOTO TIOHUMAaHHS CIOCOOHOCTH Ha 3TOH
W3Y4EHHOTO OCHOBE MpHoOpeTaTh HOBEIE
3HAHMSI W/WIN OCBAaNBAaTh
HOBBIE CIIOCOOBI AEHCTBHH,
JIOCTUraTh OoJee riIryooKoro
MTOHUMAaHUs TPOOJIEMBI
3HaHue YMeHue pacKkpbITh [IponeMoHCTpUPOBAHO [IponeMoHCTpUPOBAHO
npeaMera coJep>kaHue padoThl, MIOHUMAaHHUE COZEPKaHUS cBOOOJHOE BIaicHHE
IpaMOTHO ¥ 00OCHOBAaHO | BBHINMOJIHEHHOH paboThl. B IPEAMETOM IIPOECKTHOU
COOTBETCTBHH C paboTe u B OTBETaxX Ha neaTebHOCTH. OmuoKu
paccMaTpuBacMoi BOIIPOCHI IO COACPIKAHUIO | OTCYTCTBYIOT
npobaeMoit/TeMoi paboThI OTCYTCTBYIOT
HCIIOJIb30BaTh rpyObIe OIIMOKH.
UMeIoIuecs 3HaHUA U
CIIOCOOBI JIEMCTBUIA.
ITponeMoHcTprpOBaHO
MOHUMAaHHUE CO/ICPKAHUS
BEITIOJTHEHHOI paboThl. B
pabote u B OTBETaxX Ha
BOIIPOCHI IO COJIEPKAHUIO
paboThI OTCYTCTBYIOT
rpyObIe OHMOKU
Perynsarunele | Ymenue camocrostensHo | IIpoeMoHCTpUpOBaHBI Pabota TmarensHo
JEeHCTBUS IUTaHUPOBATH U HaBBIKU OIPEICTICHUS TEMBI | CINIAHMPOBaHA U
YHPaBIATH CBOCH Y IJIAaHAPOBaHHE MOCJIEe0BAaTENEHO
M03HaBaTENbHOM pabotbl.PaboTa noBeeHa pean3oBaHa, CBOEBPEMEHHO
JEeSITeTbHOCTHIO BO JI0 KOHIIA ¥ TIPEJICTaBJIeHa | IPOM/ICHBI BCe
BPEMEHH, UCTIOIB30BATh KOMHCCHH; HEKOTOPBIE HEOOXOIUMBIE ATAIIbI
pecypcHBIE BO3SMOKHOCTH | 3Tarbl BBITOIHSIIHCHIION o0cyXaeHus 1
JUTS TOCTYOKEHUS TIeTeH, KOHTPOJIEM U TIPU npencrasieHus. KoHTpons u
OCYILECTBIISITH BBIOOD MOJIEPKKE PYKOBOIUTENSA. | KOPPEKIUS OCYIECTBIISAINCH
KOHCTPYKTHBHBIX [Tpu 3TOM IpOsIBIISETCS CaMOCTOSITEIBHO.
CTpaTeryii B TPYIHBIX OTJIETbHBIE DJIEMEHTHI
CUTYyauusx CaMOOILIEHKH H
CaMOKOHTPOJIS
00ydJarorerocs.
KommyHnukanusa | YMeHue acHO u3inoxuth U | [IposeMoHcTpupoBaHbl Tewma sicHO ompejieneHa u

0 OPMUTH BEITIOITHEHUIO
paboTy, NIPEJCTaBUTh &€

HaBBIKU O(OPMIICHHS
MPOEKTHOM paboThI U

MOSICHEHA.
Tekct/coobieHne Xoporio
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PpE3yJbTaThI, MMOSICHUTCIILHOU 3aIlliMCKH, a CTPYKTYPHUPOBAHBI. Bcee

apryMEHTHPOBAHO TaKXe MOJrOTOBKU MBICJTH BBIPQYKEHBI SICHO,

OTBETHUTH Ha BOMPOCHI MPOCTOH Mpe3eHTAIINH. JIOTHYHO, MOCTIEIOBATENLHO,
ABTOp OTBEUacT Ha apryMEeHTHUPOBAHO.
BOIIPOCHI. Pabota/coobmienne

BBI3BIBACT HHTEPEC. ABTOP
cBOOOJTHO OTBEYAET Ha
BONPOCHL.

HOJIy‘ICHHBIC OaJIIbI IICPCBOIATCA B OLICHKY B COOTBCTCTBUHU C T&6HHH€ﬁ.

OTMETKA «YIOBJICTBOPHUTEIHLHOY 4-6 6amioB
OTMETKA «XOPOIIIO» 7-9 6amioB
OTMETKA «OTIMIHOY 10-12 6anoB

Tembl IMPOCKTHLIX pa60T:
®u3nkKa B Urpyumkax
Onpenesnenne Maccsl atMoc(epsl 3eMJIM U IPYTUX TUIAHET
N3mMmepenne ckopocTH 3ByKa B BO3IyX€E H B ra3ax

Ena 13 MUKpPOBOJTHOBKH: T0JIb3a WK Bpea?

HccnenoBanue 3eMHBIX 3IEKTPHUECKUX TOKOB.

N3yuenne BIMSHUS JIEKTPOMArHUTHBIX MOJIeH Ha Cpey OOMTaHHS YeI0BeKa.
HccnenoBanue BIUSHUS LIyMa Ha KHUBbIE OPraHU3MBI.

CpaBHeHHE JaMIl HAKAJIMBAaHUS U YHEProcOeperaromumx Jamil.
[ITymoBoOe 3arpsizHEHUE OKPYKAIOIIEH CPeIbl.

0. ABTOMOOWIIb ¥ 9KOJIOTHSI.

11. Cssi3b acTpoHOMMH C JPYTrUMH Haykamu. Kanenmapb.

12. CosHeuHasi CUCTEMa - KOMIUIEKC TeJI OOIIEr0 MPOUCXOXKICHUSI.

13. CoBpeMeHHbIE TIPECTABICHHS O MPOUCX0XkAeHUN COTHEUHON CUCTEMBI.
14. HeoObI4HBIE CBOWCTBA OOBIYHON BOJIBI.

15. BrlpamuBaHue KprcTaia COJH.

16. [onmy4yeHue npecHOW M YHUCTOU BOJIBI.

17. Bo3MOXHOCTb TIOJTYHYEHHS MTUTHEBOW BOJIBI MPOCTEHIINMHU CPEACTBAMH.
18. KpyroBopot Bobl B IPUPOJIE.

19. Pe3onanc-100po uiu 37107

20. Ot yero ObIBAtOT rpoO3bI?

21. IllapoBas mosHuUs. YeM onacHa mapoBast MOJIHHUSA?

22. CBETOBOJIOKHO Ha CIIy:K0e y YeloBeKa.

23. Tlouemy 3amnperaroniye CUrHaibl - KpacHOTO I1BeTa?

24. Brnusaue CoHEYHON aKTHBHOCTH HA YeJIOBEKa.

25. TlonsipHoOE cusiHUE.

26. Pa3zBuTue pamuocBsizu.

27. ConHe4Hasi SJHEPTHsL.

RBoOoo~Nooor~ wdhE
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

BinsiHue paaroakTHBHOCTH Ha OKPYKAIOIIYIO CPEAy.
ABTOMOOMIIb U 3/I0POBbE UeJIOBEKA

AnanTanys pacTeHUH K BBICOKHM TeMIepaTypam
Anp0epT DUHIITEHH — HapaJoKcaIbHbIH TeHUH U "BedHbIN peOeHOoK"
AJbTepHAaTUBHbIE HCTOUHUKH 3JIEKTPOIHEPTETUKU
ApxumenoBa cuiia

ApxrMeioBa CUJIa U YeI0BEK Ha BOJIE

AcTteponHas OacHOCTh

Atmocdepa

ATMocdepHoe 1aBiIeHne — MOMOLIHUK YeJIOBeKa
ATMOChepHbIe SIBICHUS

ATOMHas1 SHEpreTHKa — IUTIOCHI 1 MUHYCHI

ATOMHas SHEpreTHKa. DKOIOTHs

Bonbmoit Anponssiit Komnaiinep — Hasan x corBopeHuto Mupa
B yem cekper Tepmoca

Berep xak npumep KOHBEKLIMH B IPUPOJE

"Berep Ha cityx0e y yenoBeka”

Beunrrii n1Burarenb

Bxnag ¢usukos B Benukyro OTedecTBEHHYIO BOWHY
BrnaxHOCTh BO3yXa U BIUSHHE €€ Ha XKU3HEAESITEIbHOCTh YeIoBeKa
BnusiHne u3nmydeHus, HCXOASIIETO OT COTOBOrO TeledoHa, Ha OpraHu3M YelloBeKa
Bnusiaue nndpasByka Ha OpraHU3M YelOBEKa

Bopa B Tpex arperatHbIx COCTOSIHUSIX

Bopga BHyTpH Hac

Bo3aymnelii TpancnopT

Boiira TokoB. M300peTeHne JIeKTPHIECKOTO CTyIa

I'moGanbHOE MOTEIUIEHHE — YTIPO3a YeIOBEUECTBY?

I'moGanbHOE MOTEIUIEHHE: KTO BUHOBAT U UTO AeaTh?

[eiicTBue 3ByKa, nHGPa3ByKa U yIbTPa3BYKa Ha KHUBbIE OPraHU3MBI
JeiicTBue ynpTpagroneTOBOTO U3TYUYCHUS Ha OPTaHU3M YeJI0BeKa
Hduddyszus B mpupoze v >KU3HA YeT0BeKa

Kenumusl — naypeatsl HobGeneBckoii npemun o Gpu3nke U XUMHAN
3akat Kak (pU3NUECKOE SIBIICHHUE

Honuzanus Bo3ayxa — MyTh K JOJTOJNETHIO

Hcnonb30BaHue HEPTUH COTHLIA HA 3eMile

HccnenoBanne HCKyCCTBEHHBIX HICTOUHUKOB CBETA, IPUMEHIEMbIX B TEXHUKYME
Hcropus nammnodex

Hcrtopus pazsuTus TenedoHa

Kakoe Hebo roixy6oe! Otuero ono takoe?

Kpuorennsie xuaxoctu

Mup HaHOTEXHOJIOTUH

Mupaxu

Onrtryeckne WUTIO3UU B )KU3HH

I1na3ma — yeTBEpTOE COCTOSHUE BEIIECTBA

ITouemy JlyHa He magaer Ha 3emutio?

IIpumenenue na3epos

IIpumeneHre ynbpTpa3Byka B MEIUIINHE

IIpumeneHue 11e71e0HOTO AMEKTPUISCTBA B MEIUITHE

[Ipumenenune >nexTponusa

[Ipouwoe, Hactosimee u Oynyniee ConHia

Crnoco6r1 cuéra Bpemenu. Kanengapu

CriocoObl yTUIIH3aIUH OTXOA0B

®dusuka B Moeii ipodeccun

DOTOXUMUYECKHE SIBICHH

doTosnekTpudeckre mprudopsI

Lynamu. [IpuunHel BOSHUKHOBEHHUS U (YU3HKA TIPOLIECCOB
DKoJornveckue mpodIemMbl KocMoca

DIIeKTPOMOOHITH
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http://portfolio.1september.ru/work.php?id=581053
http://portfolio.1september.ru/work.php?id=580546
http://portfolio.1september.ru/work.php?id=575512
http://portfolio.1september.ru/work.php?id=575444
http://portfolio.1september.ru/work.php?id=570044
http://portfolio.1september.ru/work.php?id=569514
http://portfolio.1september.ru/work.php?id=588328
http://portfolio.1september.ru/work.php?id=594519
http://portfolio.1september.ru/work.php?id=558361
http://portfolio.1september.ru/work.php?id=569660
http://portfolio.1september.ru/work.php?id=589712
http://portfolio.1september.ru/work.php?id=588335
http://portfolio.1september.ru/work.php?id=573383
http://portfolio.1september.ru/work.php?id=595849
http://portfolio.1september.ru/work.php?id=576376
http://portfolio.1september.ru/work.php?id=584402
http://portfolio.1september.ru/work.php?id=599474
http://portfolio.1september.ru/work.php?id=586237
http://portfolio.1september.ru/work.php?id=566560
http://portfolio.1september.ru/work.php?id=577968
http://portfolio.1september.ru/work.php?id=576911
http://portfolio.1september.ru/work.php?id=584447
http://portfolio.1september.ru/work.php?id=567757
http://portfolio.1september.ru/work.php?id=599298
http://portfolio.1september.ru/work.php?id=597897
http://portfolio.1september.ru/work.php?id=574057
http://portfolio.1september.ru/work.php?id=559315
http://portfolio.1september.ru/work.php?id=559558
http://portfolio.1september.ru/work.php?id=558585
http://portfolio.1september.ru/work.php?id=597883
http://portfolio.1september.ru/work.php?id=577150
http://portfolio.1september.ru/work.php?id=577411
http://portfolio.1september.ru/work.php?id=578435
http://portfolio.1september.ru/work.php?id=598791
http://portfolio.1september.ru/work.php?id=551952
http://portfolio.1september.ru/work.php?id=591716
http://portfolio.1september.ru/work.php?id=581524
http://portfolio.1september.ru/work.php?id=580209
http://portfolio.1september.ru/work.php?id=567197
http://portfolio.1september.ru/work.php?id=598842
http://portfolio.1september.ru/work.php?id=596815
http://portfolio.1september.ru/work.php?id=565237
http://portfolio.1september.ru/work.php?id=558866
http://portfolio.1september.ru/work.php?id=566870
http://portfolio.1september.ru/work.php?id=594431
http://portfolio.1september.ru/work.php?id=584432
http://portfolio.1september.ru/work.php?id=558536
http://portfolio.1september.ru/work.php?id=599553
http://portfolio.1september.ru/work.php?id=572057
http://portfolio.1september.ru/work.php?id=584806
http://portfolio.1september.ru/work.php?id=596739
http://portfolio.1september.ru/work.php?id=593356
http://portfolio.1september.ru/work.php?id=559930
http://portfolio.1september.ru/work.php?id=574635
http://portfolio.1september.ru/work.php?id=550083
http://portfolio.1september.ru/work.php?id=584120
http://portfolio.1september.ru/work.php?id=583961

86. VICTOYHMK afibTEPHATUBHOW 3HEPTUN - MUKPO-TUAPO03/IEKTPOCTaHLMA

87. CBepxnpoBOAHUKU, UX CBOICTBA U NpumeHeHue"

88. dusuka B potorpapun"

89. Pammosokaiust B BOGHHOM JIejIe

90. OnpegeneHve ONTUMANbHOIO pacnonoXKeHus poHapeit AN MAaKCMMaZIbHOTO OCBELLEHUA YIULL
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https://tvorcheskie-proekty.ru/node/3857
https://tvorcheskie-proekty.ru/node/3277
https://tvorcheskie-proekty.ru/node/2368

