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1. MACIHOPT PABOYEM [TIPOT'PAMMBI YYEBHOM JUCIHUIIJIMHBI
OV/.0 9Pusuka
cunenuaabHOCTh 34.02.01 CecTpHHCKOE /16710

1.1. O6a1acTh npuMeHeHus1 padoyeil MPOrpaMMbi:

[Iporpamma  oOmieoOpa3oBaTebHOM  yuyeOHOM  AUCHUIUIMHBI — «DU3HKa»
MpeaHa3HadeHa Uil W3ydeHus (PU3UKH B TPO(ECCHOHATBHBIX 00pa30BaTEIBHBIX
opranuzanusax CIIO, peanusyromux o0pa3oBaTelIbHYIO MPOTrpaMMy CPEIHEro
oOmero o0Opa3oBaHUS B TpeneiaX OCBOCHHS OCHOBHOW MPOoQeCCHOHATBHON
obpazoBatenpHor mporpammbl CIIO (OIIOII CIIO) nHa 06a3e OCHOBHOTO OOIIEro
oOpa3oBaHMsl TIpH TOATOTOBKE KBaTU(UIIMPOBAHHBIX pa0OUMX, CHYXKaluX H
CIIEITUAIMCTOB CPETHETO 3BEHA.

[Iporpamma pa3zpabotana Ha ocHoBe TpeOoBaHuii ®I'OC cpenHero o61IETO
o0pa3oBaHusl, MPEIBSIBISAEMBIX K CTPYKTYPE, COJAEPKaHUIO U PE3yJIbTaTaM OCBOCHUS
yueOHOM nucuUIiuHbl «®Pu3nKa», B COOTBETCTBUM ¢ PekomeHmanusiMu 10
OpraHu3allMi TOJYYEHUS CpeIHero oOmiero oOpa3oBaHMsl B Mpeesiax OCBOCHUS
o0pa3oBaTeNbHBIX MPOrPaMM CpEeAHEro MpodeccuoHaIbHOro 00pa3oBaHus Ha Oasze
OCHOBHOrOo  o0miero  oOpazoBanusi ¢  yderom llpumepHOoi  OCHOBHOM
o0pa3oBaTenbHON MporpaMMbl CpelmHero oOIero oOpa3oBaHUs, OJI0OPEHHOMN
peuieHneM (QeAepanbHOr0 y4eOHO-METOJUYECKOTO0 OOBEIUHEHUs 10 o0uemMy
oOpazoBaHuio (MpoToKoJ oT 28 utoHs 2016 r. Ne 2/16-3)

1.2. Mecro yuyeOHOM JUCHUIUVIMHBI B  CTPYKTYpe OCHOBHOM
npogeccuOHAILHOI  00pa3oBaTe/ibHO TNporpamMmbl: B ocHOBe yueOHOI
TUCUUIUIUHBL  «DU3KKa» JISKUT YCTaHOBKAa Ha (OpPMHUpOBAHHE Yy OO0ydaeMbIX
CUCTEMBI 0a30BbIX MOHATHI (PU3UKK U MPEICTABICHUN O COBPEMEHHON (PU3NUECKON
KapTUHE MHUpPa, a TaKXKe BbIPAa0OTKAa YMEHUN NMPUMEHSTh (U3HMUECKUE 3HAHUS KaK B
npoeccCuoHaNbHOM NESITEIbHOCTH, TaK U I PEIICHHS >KU3HEHHBIX 3a/1a4.

MHorue noJjioKeHusl, pa3BUuBacMbie (U3UKOM, pacCMATPUBAIOTCA KaK OCHOBA
CO37IaHUS M MCIIOJIH30BaHUSI MH(GOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
(UKT) — onmHoro w3 Hauboyiee 3HAYMMBIX TEXHOJOTHYCCKHX JOCTHIKCHUN
COBPEMEHHOMW ITUBUJIA3ALUH.

dusnka gaeT KUY K MOHUMAHUI0 MHOTOUYHCIICHHBIX SIBJIGHUM U TPOILIECCOB
OKpY’Karolero Mupa (B €CTECTBEHHO-HAYUYHBIX 00JIaCTsAX, COLIMOJIOTHH, YKOHOMUKE,
sI3bIKE, JIUTEpaType u ap.). B ¢usuke GopMupyrorcss MHOTHE BUJIBI JIEATEIHHOCTH,
KOTOpbIE HMEIOT MeTa- MpeIMETHbIA XapakTep. K HHUM B MeEpByHO ouepelb
OTHOCSITCSI: MOJICIUPOBaHHE OOBEKTOB U TMPOIECCOB, MPUMEHEHHE OCHOBHBIX
METOJI0OB TIO3HAHMS, CHUCTEMHO-UH(POPMAIIMOHHBIN aHanu3, (QopMynaupoBaHue
TUTOTE3, aHAJIU3 M CUHTE3, CpPaBHEHUE, 000OIICHNE, CHCTEeMAaTH3allls, BBISIBICHHE
MIPUYUHHO-CIEACTBEHHBIX CBSI3€W, IMOWUCK AaHaJOroB, YIpaBJieHHE OOBEKTaMU U



npoueccamMu. VMIMEHHO 53Ta NUCUMIUIMHA TO3BOJSET MO3HAKOMHUTH CTYJIEHTOB C
HAyYHBIMA METOJIaM{ TIO3HAHUS, HAYYUTh WX OTJIMYATh THUIOTE3y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

®duszrka  HUMEEeT O4YEeHb  OOJIBIIOE M  BCEBO3PACTAIONICE  YHUCIIO
MEXAUCIUIUIMHAPHBIX CBSI3ed, MpUUEM Ha YPOBHE KaK MOHATHMHOIO arapara, Tak
U uHCcTpyMmeHTapusa. (Cka3aHHOE€ TO3BOJISIET paccMaTpuBaTh (U3HKY  Kak
METAJUCIUIUINHY, KOTOpas NPEeIOoCTaBIsSeT MEXIUCIMUIUIMHAPHBIA S3BIK IS
OMKCaHUs HAYYHON KapTUHBI MUPA.

®duzrka ABISETCS CHUCTEMOOOpa3yloImuM (aKTopoM I €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJIbKY (HU3UYECKHE 3aKOHBI JIEKAT B OCHOBE
COoepKaHUsl XUMHUHU, OWoJoTMH, Treorpaduu, acTPOHOMHH |  CHEIUATBHBIX
TUCITUIUIMH  (TEXHWYECKash MEXaHWKa, OJJICKTPOTEXHWKA, DJIEKTPOHWUKA U Jp.).
VYueOnas aucuumanHa «Du3uka» co3MaeT YHUBEpPCAIbHYIO 0a3y s W3y4eHUs
oOmenpodecCHOHATBHBIX M CIEITUATBHBIX JTUCITUTUINH, 3aKIabBas PyHIaMEHT IS
MOCIIEAYIONIEro 00y4eHus: CTYIEHTOB.

OOnamass JOTMYECKOM CTPOMHOCTHIO M ONMPAsCh Ha 3KCIEPUMEHTAIbHbBIC
dakTpl, ydeOHas aucHuIuiMHA «®Pusznkay (QopMUPYET y CTYIAEHTOB IOJJIMHHO
Hay4yHOe MUpoBo33peHue. dusunka sIBIsIETCS OCHOBOM yUEHHUS O MaTEpUATIbHOM MUpPE
U pelaeT mpo0IemMbl 3TOTO MUpA.

[Ipu ocBoenun mnpodeccuit CIIO u cneumansHocterr CIIO ectecTBEeHHO-
Hay4yHOro mpoduis mnpodeccHoHAIbHOTO oOpa3oBaHus (u3MKa H3y4yaeTcs Ha
6a3zoBom ypoBHe DPI'OC cpemnero obmiero obOpaszoBanusi CojaepxaHue ydeOHOU
IUCIUIUTAHBI, peajn3yeMoe MpU TOJArOTOBKE OO0yYarommxcs Mo mpodeccusM u
CIEUATBHOCTSIM €CTEeCTBEHHO-HAYYHOTO npodus po¢eCCUOHATIBEHOTO
0o0pa3oBaHUsI, HE UMEET SIBHO BBIPAKEHHON NMPOQUIBLHON COCTaBISAIOIICH, TaK Kak
npoeccu M CHEUUaTbHOCTH, OTHOCSIIHUECS K 3TOMY MNpoQuiI0 OOydeHHs, He
UMEIOT MPEUMYIIICCTBEHHOUN CBS3H C TEM WJIM MHBIM Pa3ieioM (PpU3HUKH.

Teopernueckue cBeaeHUs MO (HU3UKE JOMOTHSIIOTCS IEMOHCTPANMSAMHU H
J1a00paTOpHBIMU paboTamu.

N3yuenne o6mieoOpa3oBaTeIbHONM  yuyeOHOH — MUCHUIUIMHBI  «DU3HKa»
3aBepIaeTcs MOJBEAEHUEM HUTOTOB B (Gopme audhepeHIIMPOBAaHHOTO 3a4yeTa B
paMKax IpOMEXYTOYHOM arTecTtanuu cTyaeHToB B npouecce ocBoeHus:t OITOIT CITO
¢ mosrydenueM cpeaHero obmero oopazosanus (IITIKPC, TITICC3).

Vuebnas mucnumuinHa «Du3nka» sSBISETCS YUSOHBIM MPEIMETOM TI0 BBIOOPY
u3 o0s3aTenbHON TpeaMeTHor obnactu «EctectBennbie Hayku» DOI'OC cpemnero
00111ero oOpa3oBaHuAI.

B mpodeccnoHanbHbIX 00pa30BaTENbHBIX OPTaHMU3AIMIX, PEaTU3yIOIINX
0o0pa3oBaTeNbHYI0 MPOTpaMMy CpeaHero ooOImero oOpa3oBaHusi B Npejaesiax
ocoerust OIIOIT CIIO nHa 6a3e ocHOBHOro oOmiero oOpa3oBaHus, yuyeOHas
muctuiinHa «Pu3nkay u3ydaercs B 001eo0pa3oBaTEIbHOM IIUKIIE YI€OHOTO TIaHa
OIIOIT CIIO na 6a3e OCHOBHOTO 00IIer0o OOpa30BaHUS C MOJYYEHHUEM CPEIHETrO
obmero oopazopanus (IIITKPC, IITICC3).

B yuebnpix mmanax IIIIKPC, IIIICC3 wmecTto y4eOHOH JIUCHMILIMHBI
«Dus3uka» — B cocTaBe 00IMIe00pa30BaTEIBHBIX YYCOHBIX AUCITUIUIMH TI0 BHIOODY,



dbopMupyemMbIX B3 00s3aTeIbHBIX IpeaMeTHBIX obmacteir ®I'OC cpemnero obmero
obpazoBanusi, s npodeccuit CIIO u cnenmansrHocTet CIIO COOTBETCTBYIOIIETO
npodwist mpodeCcCHOHATBPHOTO 00pa30BaHUSI.

1.3. leau 1 3axa4u y4eOHOM JUCUUILIMHBI — TPEOOBAHUSA K Pe3yJIbTaTaM 0CBOE

HHsI Y4eOHOM JUCIMIIMHBI:

Conmepxxanue mnporpammbl  «®Dusmka»  HampaBiIeHO Ha  JOCTUKEHHE
CJIETYIOIUX LIeJIeH:

+ OCBOGHHME 3HaHUU O (yHIAMEHTAIbHBIX (PU3NYECKUX 3aKOHaX M
MPUHIINIIAX, JIEKAlMX B OCHOBE COBPEMEHHOM (PU3MYECKOW KapTHHBI MHpA;
Han0oJIee BAXKHBIX OTKPHITHUSAX B 00JaCTH (PH3HMKH, OKa3aBIIMX OIPEICIISIOIICS
BIIMSHAE HA pa3BUTUE TEXHUKU W TEXHOJOTMHU; METOJaX HAYyYHOrO IIO3HAHUS
MIPUPOJIBI;

« OBJIAJICHUE YMEHHUSIMU TPOBOAUTH HAOIMIOJEHUSA, IUIAHUPOBATH U
BBINIOJIHATh 3KCIEPUMEHTHI, BBIIBUTATh TMIIOTE3bl U CTPOUTH MOJEIU, NPUMEHSIThH
NOJyYeHHbIE 3HAaHUS MO (QU3MKE AJi1 OOBSICHEHUS Pa3HOOOPa3HBIX (PU3UUECKUX
ABJICHUH W CBOICTB BELIECTB; IMPAKTHUUYECKHU MCIIONB30BaTh (PU3NYECKUE 3HAHUS;
OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYUYHON UH(pOpMaLny;

+  Ppa3BUTHE NO3HABATEIBHBIX UHTEPECOB, NHTEIUICKTYAJIBHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM B mpolecce NpUOOpEeTeHHs] 3HAHMW M yMEHMH 1O (U3UKE C
UCIIOJb30BAaHUEM  Pa3JIMYHbIX HMCTOYHMKOB HMH(GOPMalMd U  COBPEMEHHBIX
MH(POPMAILIMOHHBIX TEXHOJIOTHI;

« BOCHHUTaHHUE yOEKJEHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MTPUPObL,
WCIIOJIb30BAaHUSl JIOCTMKEHUM (PU3MKM Ha Oyaro pa3BUTHS  YEJIOBEUECKOU
UMBWIM3AIMK; HEOOXOAMMOCTH COTPYJHMYECTBA B MPOLECCE COBMECTHOTO
BBINIOJIHEHUS 3aJlay, YBAXXUTEJIBHOTO OTHOIICHHMS K MHEHHUIO OIIOHEHTa MpHU
0o0CYXJIeHHMH MpOOJIEeM €CTECTBEHHO-HAy4HOrO0 COJEP)KAaHMS; TOTOBHOCTH K
MOPAJIBHO-3TUYECKOM OIIEHKE MCIOJIb30BaHUSI HAYYHBIX JOCTUKEHUM, YyBCTBa
OTBETCTBEHHOCTH 32 3aLUTy OKPYKAIOIIEH CpEbl;

+  HCIOJIb30BAaHME MPUOOPETEHHBIX 3HAHUM M yMEHMM [UIsl pelIeHus
OPAaKTHYECKUX 3a/Jay [OBCEAHEBHOM JKM3HM, oOecrieueHusi 0e30MacHOCTU
COOCTBEHHOM  JKM3HM, pALMOHAIBHOTO  MPUPOJOINONB30BAHUS M OXPaHbI
OKpPYXaroIllel Cpelbl U BO3MOXXHOCTh NMPUMEHEHHUS 3HAHUU NPU PELICHUM 3ajad,
BO3ZHUKAIOIIUX B TIOCEAYIONMIEH MpodheCcCuOHATBLHOM eI TeTbHOCTH.

OcBoeHue coaepxaHus Y4eOHOM AuCUMIUTUHBI «Pu3uka» obecreynBaeT
JOCTH)KEHUE CTYICHTAMHU CIIECAYIOIINX PE3YIbTATOB:

« JUYHOCTHBIX:

- YYBCTBO TOPJIOCTH M YBAKEHMSI K UCTOPUU U JTIOCTHXKEHHUSIM OTEUECTBEHHOM
¢u3nueckoil Hayku; (PU3MUECKH TPAMOTHOE MOBEJAEHUE B MPOdecCHOHANTbHOU
NEeSATEABHOCTU U OBITY TIPHU 00pallleHnu ¢ TpruOOpaMu U yCTPOUCTBAMM;

- TOTOBHOCTH K MPOAODKEHUIO 00pa30BaHMs U MOBBIIICHUS KBATU(UKAIUU B
M30paHHOM TTPOPECCHOHAIBHON ACATEILHOCTH M O0OBEKTUBHOE OCO3HAHUE POJIH
(u3nYeCKUX KOMIIETEHIINI B 3TOM;

- YMEHHE HCIOJIb30BaTh JOCTH)KEHHUS COBPEMEHHOH (PU3MYecKOW HayKu u
(U3NYECKUX TEXHOJOTHI 711 TMOBBIIMICHHUS COOCTBEHHOTO HHTEJUIEKTYaJIbHOTO



pa3BUTHS B BEIOpAHHOU MPOodecCHOHATBFHOM IeATeTbHOCTH;

YMEHUE CaMOCTOSITEIbHO MOOBIBaTh HOBBIC ISl ceOsl (hM3MYECKUE 3HAHWS,
WCITIONIB3YSI IJISI TOTO TOCTYITHBIC HCTOYHUKH WH(OPMAITUH;

YMEHHUE BBICTpauBaTh KOHCTPYKTHBHBICE B3aUMOOTHOIICHHS B KOMaHJE IO
penieHunto o01uX 3ajay;

yMEHHUE YIPaBIsATh CBOEH IO3HABATENBHON JIE€SITENIBHOCTHIO, MPOBOJIUTH
CaMOOILICHKY YPOBHS COOCTBEHHOI'O MHTEJIEKTYaJIbHOTO Pa3BUTHUS;

« MeTanpeaMeTHBIX:

UCIOJIb30BAHUE PA3JIMYHBIX BHUIOB I[103HABATEIBHON NESITEILHOCTH IS
pemieHuss (U3MYECKUX 3a7ady, MNPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHMS
(HabmroieHnsI, OTMIMCAHMS, U3MEPECHHUS, SKCTICPUMEHTA) I U3YUYEHUS Pa3TUIHBIX
CTOPOH OKPYXAarOUIEN IEUCTBUTEIBLHOCTH;

HCITOJIb30BAaHNE OCHOBHBIX HHTCIUICKTYAIbHBIX OIEpaldid: IMOCTAaHOBKU
3aga4yu, (OPMYIHUPOBAHMS TUIOTE3, aHAIM3a U CUHTE3a, CpaBHEHUS, 0000IECHHS,
CHUCTEMATH3allNK, BBISABICHUS TPUYMHHO-CICACTBEHHBIX CBS3€H, IOWCKA
aHaJoroB, (OPMYyIMpPOBaHUS BBIBOJMOB IS M3YYCHHS Pa3IUYHBIX CTOPOH
Gu3nueckuXx OOBEKTOB, SBICHUH M TMPOIECCOB, C KOTOPHIMU BO3HHUKAET
HEO0OXOIUMOCTb CTaJIKUBAThCS B IPO(ecCHOHANbHOM cdepe;

yMEHHUE TeHEpUPOBaTh UJIEU U OMPEEIATh CPEACTBA, HEOOXOIUMBIE JIJIST UX
peanu3aiuu;

YMEHHUE HCIOJb30BaTh PA3IMYHbIE UCTOYHUKH I MOJydYeHUs (PU3HMUECKOU
uH(pOpMaIH, OIIEHUBATh €€ JOCTOBEPHOCTH;

YMEHHUE aHAJTM3UPOBATh U MPECTABIIATh HH(OOPMAITUIO B PA3TNIHBIX BUIAX;

yMeHUE TMyOJIUYHO TIPEICTABIIATh PE3YIbTaThl COOCTBEHHOTO MCCIICAOBAHMS,
BECTH NHUCKYCCHH, JOCTYITHO M TapMOHHUYHO COYeTas CojepkaHUuE WU (POPMBI
MpeACTaBIsIEMO HHPOpMaLIUK;

* MpeIMEeTHBIX:

c(hOpMHUPOBAHHOCTh COOCTBEHHOU MO3UIIMU MO OTHOIICHHUIO K (PU3MUECKOI
nH(DOpMaIUH, TIOJTy4aeMOi U3 Pa3HBIX HCTOYHUKOB.

c(hOpMHUPOBAHHOCTH MIPEICTABICHUN O POJIM 1 MECTE (PU3UKHU B COBPEMEHHOMU
HAy4YHOW KapTHHE MUpPA; MOHUMaHUE (U3MUECKON CYIIHOCTH HAOII0IaeMBbIX BO
Bcenennoit  siBiaeHuit, ponu ¢Gusukd B (HOpMUPOBAHMM  Kpyrosopa H
(GYHKIIMOHATBHOM TPAMOTHOCTH Y€JIOBEKA VISl PEIICHUS MTPAKTUYECKHUX 3a]1a4;

BIIAJICHUE OCHOBOITOJIATAIOIIUMH bu3ndIecKuMu MOHSTUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSIMH; YBEPEHHOE HWCIOJIb30BAHHE
(U3HUECKON TEPMUHOJIOTHH U CUMBOJIUKH;

BJIaJICHUC OCHOBHBIMH METOJIaMH HAyYHOTO ITO3HAHMS, WCIOJIb3YeMBIMH B
dbusuke: HAOMIOIEHUEM, OTTMCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

yMeHus ~ oOpabaThiBaTh  pe3yJbTaThl  HU3MEpPEHUM,  OOHApYyKUBATh
3aBUCUMOCTb MEXIy (HU3NYCCKUMH BEIUYMHAMHU, OOBSICHATH ITOJyYEHHBIC
pe3yNbTaThI U JCaTh BHIBOIBI,

c(hOpMHUPOBAHHOCTh YMEHUS pelliaTh (GU3NUECKUE 3a/1a4H;

c(OPMHPOBAHHOCTh yYMEHUS TPUMEHSATH TMOJYYEHHBIC 3HAHUS IS
OOBSCHEHHSI YCJIOBHM MPOTEKaHUS (PU3NYECKUX SBICHUHW B  TPUPOJIE,



npodeccuoHanpHOM cepe W OIS TOPUHATUS NPAKTHUECKUX PELICHUH B
MMOBCEIHEBHOM KU3HU;

- 1.4. PexoMenayeMoe KOJHYECTBO YAaCOB HAa OCBOEHHE TMPUMEPHOM
NporpaMMbl y4eOHOH THCHHMIJIMHBI:

[Ipu peanuzanuu conepxkaHusi 00IIe00pa30BaTEILHON y4eOHON NHUCHUILTAHBI
«Dduzuka»y B mpenenax ocBoeHus OIIOIT CIIO nHa 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHusi ¢ moyiyueHueM cpenHero oodmero obpaszosanus (IIIIKPC, TITICC3)
MaKcUMaJibHas yuyeOHasi Harpy3ka o0y4yarommxcs COCTaBIseT:

. no crneruanbHocTaM CIIO ecrectBeHHO-Hay4HOTO nipoduiis — 145 yacos, u3
HUX ayauTopHasi  (oOs3aTenpHasg) Harpyska oOydarolmuxcs, BKIJIHOYas
mpakTUdeckue paboTel, — 97 YacoB; BHeAyAUTOpPHAS CaMOCTOSTEIbHAs padoTa
CTYAEHTOB — 48 4acoB.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOU JUCIIUILIMHBI

OV /.09 ®duzuka
cunennajabHOCTh 34 02.01 CecTpuHCKOE /16710

2.1. O0bem y4eOHOM TUCUMIIIMHBI U BUAbI Y4e0HOI padoThI:

Bun yueO6Hoii padoThI

Oovem uacos

MakcuMaibHasi yueOHasi HAarpy3Ka (Bcero) 145
Oo0s13aTesibHAs ayIUTOPHAs yueOHasi HArpy3Ka (Bcero) 97
B TOM YHCJIE:

MPAKTUYECKUE 3aHATHUS 6
CamocTosiTesibHasi padoTa 00y4aromerocsi (Bcero) 48
B TOM YUCJIE:

- M3y4YE€HHE OCHOBHON U JOMOJHUTEIBHOU JIUTEpaTyphl, padoTa C 24
TE€CTaMU

- BBITIOJTHEHUE YIIPAXKHEHUH U KapTOUeK; 16
- COCTaBJICHUE MYJbTHUMEIUMHBIX MPE3EHTALMN N0 33aJaHHOU TEeMeE 1
TUCITUTUTHHBL;

- IOATOTOBKA JOKJIAJI0B U pedepaTUBHBIX COOOUICHUH; 6
- cOCTaBJIEHUE TAOJIHIL; 1

Hmozcosas ammecmayus 6 hopme ougppepenyuposarnno2o 3auvema




2.2. TemaTu4eckuii nJjiaH u coaep:xkanue yueonoi aucunnanubl OY/1.09 dusuka

cnenuaJabHOCTh 34 02.01 CecTpuHCKOE €10

HaumeHnoBanue Conepskanue y4eOHOro MaTepuaa, caMOCTOSITEJIbHAA padoTa 00y4aromuxcs. O0bem | YpoBeHb
pa3esioB U TeM 4acoB | OCBOCHUS
1 2 3 4
BBenenne Copepxanue y4eOHOro marepuaJia: 2 1
®dusnka — GpyHIaMEHTaJIbHAs HayKa O IPUPO/IE.
EcTecTBeHHO-HAyUHBIM METOJI TO3HAHHUS, €ro BO3MOXHOCTH U TPAHUIIBI
OPUMEHUMOCTH. OKCIEPUMEHT M TEOpUS B IPOLECCE TMO3HAHHUS MPUPOIBI.
MopenupoBanue (u3HMUeCKuX SIBIEHUN U TpoiieccoB. Poib skcriepuMeHTa U Teopuu B
nporecce MO3HaHWs Mpuponbl. Pusnueckas BeauuuHa. llorpemiHocTv W3MepeHuin
¢usnuecknx BenuurnH. Pu3nyueckue 3aKoHbl. [ paHUIBI MPUMEHUMOCTH (U3HUECKUX
3akoHOB. [loHsiTe O ¢u3MUecko kapThHe Mupa. 3HaueHHe (U3UKU TPU OCBOCHUU
npodeccuii CITIO n cnermansnocteii CIIO.
CamocrosiTe/ibHast pad0Ta 00yYAKOIIMXCH: 1
N3yueHne 0CHOBHOM U JOMOJIHUTENBHON JIUTEPATyphl, padoTa C TECTOM
Pa3znen |. Mexanuka
Tema 1.1 Conep:xkanue y4eOHOro MaTepuasa: 2 1
MexaHnunka Mexannueckoe asuwxkenue. [lepemenienue. [yts. Ckopocts. PaBHOMEpHOE
KunemaTuka MPSMOJIMHEUHOE JIBH>KCHUE.
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CamocrosiTesibHAst pa00Ta 00yYAKOIIMXCSH:

N3yyeHnne OCHOBHOM M JIOMOJHUTEIBLHON TUTEPATYpPHI, pad0oTa ¢ HHTEPHET-PECYPCAMH.,
pedepartsi.

CocraBnenue TaOmuII.

Brinonnenue 3aganuii B pabodeil TeTpaau, paboTa ¢ TECTOM, BBIIIOJIHEHUE YIIPAXKHEHUI

Tema 1.2
Kunematuka
1.3.3akoHbI Copepxanue y4eOHOro marepuaJia:
MEXaHUKHU [Tepseiit 3akon Herotona. Cuna. Macca. Umnynsc. Bropoit 3akon Herotona. OcHOBHOM
HproTona 3aKOH KJIACCUYECKOM AUHAMUKHU. TpeTui 3akoH HproToHA. 3aKOH BCEMUPHOTO
TsaroreHus. ['paBurannonHoe noje. Cuna tsxectd. Bec. CriocoObl n3MepeHus: Macchbl
Ten. CUIIbl B MEXaHHKE.
CamocrosiTesibHAs pad0Ta 00yYAKOIIMXCSH:
N3yyeHne OCHOBHOM M JOTOJHUTEIBHOU JUTEPATYPhl, pad0Ta C HHTEPHET-PECYPCAMH.,
pedepartsi.
Brinonnenue 3aganuii B padbodeil Terpaau, paboTa ¢ TECTOM, BBIOJIHEHUE YIIPAXKHEHUH
1.4.3akoHblI Copnepxanue yueOHOro marepuaJia:

COXpPaHEeHUS B
MeXaHHKe

3aKoH coxpaHeHus umnyibca. PeaktuBHoe nBmxenue. Padora cunbl. Paborta
NOTEHUHUAIBHBIX cuil. MomHocTh. DHeprus. Kunernueckas
prus. lloTeHnuaneHas SHeprus. 3aKOH COXPAHEHHS MEXaHWYECKOW SHEPIHUu.

HpI/IMeHeHI/Ie 3daKOHOB COXpPaHCHMHA.
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CamocrosiTesibHasi padoTa 00y4arOMXCH:

W3ydyeHre OCHOBHOM M JTOTIOJIHUTEIBHON JIUTEPATYphl, paboTa C HHTEPHET-PECYPCAMH.,
pedepartsi.

CocraiieHue Ta0auil.

Brinonnenue 3aganuii B paboueid TeTpaan, paboTa ¢ TECTOM, BBITIOJHEHHE YIPaXKHEHHIMA

Paznea |Il. Mosekyasipuas ¢pusuka. Tepmogunamuka.

Tema 2. 1 Conep:kanue y4eOHOr0 MaTepuasa:

OcHoBBI OCHOBHBIE MOJ0KEHUS MOJIEKYJIIPHO-KUHETUYECKON Teopuu. Pa3mepsl u macca
MOJIEKYJISIPHO- MoJIeKyJ U aToMOB. bpoyHoBckoe npmxenue. {udysus. Cumsl u sHeprus
KHHETH4eCKOMI MEXMOJIEKYJIIPHOTO B3auMoieicTBUsl. CTpoeHne ra3000pa3HbIX, KUIKUX U TBEPIBIX

TEOPHH. Ten. CKOpOCTH JBUKEHUS MOJIEKYJ U UX U3MEPEHUE.

HaeaabHbIN ras. JdeMoHCcTpanuu
Hudbdysus.

Mopenn TemJIOBBIX ABUTaTEIICH.
[IcuxpomeTp u TUTPOMETD.
SIBneHUst MOBEPXHOCTHOTO HATSKCHUS 1 CMAYUBAHUSA

CamocrosiTe1bHas pad0oTa 00y4ar0IIMXCH:
N3yyeHne OCHOBHOM U TOMOJHUTEIBHOU JIMTEpaTyphl, padoTa C HHTEPHET-PECYpPCaMHU.,

pedepartsr.
BrimotHeHne 3aganuii B pabodeii TeTpaan, paboTa ¢ TECTOM, BHITTOJTHCHHE

yIpaXHEHUU
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2.2. OCHOBBI
TEePMOIUHAMMKH.

Coaep:xxanue yueOHOro MmaTepuaJjia

OCHOBHBIE NTOHATHA U ONpeeneHus . BHyTpeHH:s sHEprus cucTeMbl. BHyTpeHHsI
SHEPrus ujaeanbHoro rasa. Pabora u temiora kak (opMbl epeavu SHEPTUH.
TemoeMKoCTb. Y AeNbHas TEMIOEMKOCTb. Y paBHEHHE TEIUIOBOTO OanaHca. [lepsoe
HAYaJo TepMOJUHAMUKHU. AnnabaTHbii nporecc. [IpuHuunm aeicTBys TEMI0BOM
MamHbl. KII] TermoBoro asurarens. Bropoe Hadaio TepMOIMHAMUKH.
TepMoauHaMuUecKas IIKaJIa TeMIEpPaTyp. X0JI0WIbHbIE MAIUHBIL. TEeIIoBbIE
nsurarenn. OxpaHa IpupoIbl.

CamocrosiTeibHasA pad0oTa 00y4ar0IIMXCH:

N3yyeHne 0OCHOBHOW U TOTIOJHUTEIBHOU JIUTEPATYPhl, padoTa C HHTEPHET-PECYPCAMU.,
pedepartsi.

BrimonHenue 3aganuii B paboueii TeTpaan, paboTa ¢ TECTOM, BHITTOJTHEHHE
YIIPa)XHEHUN

2.4. CBoiicTBa
Nnapos.

Conep:xanue y4eOHOTro MaTepuaJa:

Hcnapenue u konaeHcaus. HaceimeHHbIi map 1 ero cBoicTa. AGCONOTHAS U
OTHOCHUTEIIbHAS BIAXHOCTh BO3ayxa. Touka pocsl. Kunenue. 3aBUCUMOCTh
TEMIIEpaTypbl KUNICHUS OT AaBiieHus. [leperpersiii map u €ro UCIoJIb30BaHUE B
TEXHHUKE.

CamocrosiTeibHast pad0Ta 00y4arOIMXCH:

N3yyeHnne 0CHOBHOM U TIOTIOJHUTEIHHOU JIUTEPATYPhI, pad0Ta C HHTEPHET-PECYpPCaMH.,
pedepartsr.

Brinonnenue 3aganuii B paboueii Terpaau, paboTa ¢ TECTOM, BHIITOJHEHHE
YIPaXXHEHUN
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2.5 .CBoiicTBa
JKUAKOCTEH

Conep:kanue y4eOHOr0 MaTepuasa:

XapaKTepucTrKa KUJKOT0 COCTOSIHUS BellecTBa. [IoBEepXHOCTHBIN €0 JKUIKOCTH.
DHeprusi HOBEPXHOCTHOTO CJIOs. SIBICHUS HA TPAHUIIE KUJIKOCTU C TBEPABIM TEJIOM.
Kanunnsipasie sBieHus.

CamocTosiTeJIbHAsi padoTa 00yJaIOIINXCHA:

W3ydeHre OCHOBHOH ¥ IOTIOTHUTEILHOU JIUTEPATyphl, padoTa ¢ HHTEPHET-PECypcaMu.,
pedepartsi.

BremonHeHue 3a1annii B paboueit TeTpaan, paboTa ¢ TECTOM, BHIIOJTHCHHE
yIpa)KHEHUI

2.6. CBoiicTBa
TBePAbIX TeJl.

Coaep:xanue y4eOHOro MaTepuaJa:

XapakTepuCTHUKa TBEPAOTO COCTOSHUS BELIECTBA. Y IPYIHe CBOMCTBA TBEPBIX TEI.
3akoH ['yka. MexaHnueckue CBOMCTBA TBEPBIX Tell. TenaoBoe paciimpeHne TBEPAbIX
TeJI U )KUAKOCTEN. 11naBienue n kpucraumsanus

CamocrosiTesibHAsA pad0oTa 00y4aKOIIMXCH:

N3yyeHnne 0CHOBHOM U TOTIOJHUTEIBHOM JIUTEPATYPhI, padoTa C HHTEPHET-PECYpCaMH.,
pedepartsi.

BrimonHenue 3aganuii B paboueii TeTpaan, paboTa ¢ TECTOM, BHITTOJTHEHHE
YIPaXHEHUN

Paznea |11. DnexkTpogunamuka
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Tema 3.1
JJIeKTpU4YecKoe 1moJae

Coaep:xxanue yueOHOro MmaTepuajia

JlusnexTpuku B anekTpudeckom noiie. [lonspuzamnus qusnexktpukos. [IpoBonHNKY B
anekTpudeckoM noje. Konnencaropsl. CoequHeHne KOHIEHCATOPOB B OaTapero.
DHeprus 3apsHyKEHHOr0 KOHAEHCATOpa. JHEPIusl 3JIEKTPUUECKOTO MOJIS.
DneKTpudecKue 3apsabl. 3aKOH coxXxpaHeHusd 3apsaa. 3akoH Kynona. DnekTpudeckoe
nosie. HanpsokeHHOCTh AneKTprdecKoro nmostst. [IpuHnun cynepno3unumn noiei.
Pabota cun sanexktpocratuyeckoro noiis. [lorenmuan. Pa3HOCTh MOTEHITMATIOB.
DKBUINOTEHIMATbHBIE TOBEPXHOCTU. CBA3b MEXKy HAIPSHKEHHOCTHIO M PA3HOCTHIO
HNOTEHIUAJIOB IEKTPUUECKOTO TOJIS.

JdeMoHCcTpanuu
B3aumopelicTBrE 3apsyKEHHBIX TEI.
TermioBoe AeHCTBUE PIEKTPUUECKOTO TOKA
DnexkTpou3MepHUTENbHBIC TPUOOPHI

CamocrosiTe1bHas padoTa 00y4al0IIMXCH:

W3yyeHue OCHOBHOW M JOIMOJHHUTEIBHON JHUTEpaTrypbl, paboTa € MHTEpPHET-
pecypcamu., pedepatsbl.

BrimonHeHue 3aganuii B paboueii TeTpaan, paboTa ¢ TECTOM, BHITTOJTHEHHE
YIIPa)XHEHUN
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3.2 .3akoHbI
NMOCTOSHHOI'O TOKA.

Conepkanue yueOHOro MaTepuaJia

YcnoBust, HEOOXOAUMBIE JJISI BOSHUKHOBEHHMS M TIOJIJICPYKAHUS DJICKTPUIECKOTO TOKA.
Cuita ToKa M TNIOTHOCTB TOKa. 3akoH Oma i yuactka 1enu 6e3 3/1C. 3aBucumMocTb
AJIEKTPUYECKOTO COMPOTUBIIEHUS OT MaTepUalia, JIMHBI U TUIOMIAJAN TTOMEPEYHOTO
CEUYEHUS NMPOBOJHUKA. 3aBUCUMOCTD JIEKTPUUECKOTO COTPOTUBIICHUS MPOBOTHUKOB
OT TeMIIEpaTypbl. DIEKTPOABHKYILAsA CHJIA HICTOYHHKA TOKA. 3aKOH OMa I MOJTHON
nenu. CoerHeHUE MPOBOAHUKOB. COeMHEHNE UCTOUYHUKOB AJIEKTPUUECKON SHEPTUHU
B Oartapero. 3akoH J[koyns—IJIenia. Pabota v MOIIHOCTB JEKTPUUECKOTO TOKA.
TemnoBoe AEUCTBUE TOKA.

CamocrosiTeibHAsA pad0Ta 00y4AKOIIMXCH:

W3yyeHue OCHOBHOW | JIOMOJIHUTEIBHOM JHUTEpaTypbl, paboTa ¢ MHTEpPHET-
pecypcamu., pedepathl. BoilioaHeHre 3a1anuii B pabouei TeTpaau, padboTa ¢ TECTOM,
BBITIOJTHCHHUE YIIPOKHCHHH.

3.3.
DJIeKTPUYECKHH TOK
B Pa3JIMYHBIX Cpeaax

Conep:xanue y4eOHOIro MmaTepualia

DNeKTpUYECKU TOK B MeTa/u1ax. DIEKTPOHHBIN ra3. PaboTa Beixoma. DIeKTpUIECKHit
TOK B DJICKTPOJIUTAX. DJIeKTpoin3. 3akoHbl Dapanes. [Ipumenenne snekTpoausa B
TEXHUKE. DJEKTPUUECKUI TOK B Ta3ax U BakyyMme. MoHu3anus raza. Buabl ra30BbIxX
pa3psiaos. [lonstue o mnazme. CBOMCTBA M IPUMEHEHHE 3JIEKTPOHHBIX ITyYKOB.
DJIEKTPUYECKUM TOK B MOIYNPoBoHKNKaX. COOCTBEHHAsI TPOBOIUMOCTD
MOJTYNIPOBOIHUKOB. [10TyTIpOBOAHUKOBBIE TIPUOOPHI.

CamocrosiTeibHasA pad0Ta 00y4aK0IIMXCH:
W3yyeHue OCHOBHOW | JOINOJHHUTEIILHOM JUTEpaTypbl, paboTa ¢ MHTEpPHET-
pecypcamu., pedepathl. BeimonHeHue 3a1anuii B paboueii TeTpaau, paboTa ¢ TECTOM.
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3.5. MarautHoe
moJie.

Conepkanue yueOHOro MaTepuaJia

BekTop MHAYKIIMM MarHUTHOTO 10Jid. J[eiiCTBME MarHUTHOTO TMOJI Ha
MPSAMOJIMHEWHBIN TPOBOJHUK C TOKOM. 3aKOH AmIiepa. BzanmoieiicTBue TOKOB.
MarHuTHbBIN IIOTOK.

CamocrosiTeibHast padoTa 00y4arOIMXCH:
N3yyeHue 0CHOBHOM U JAOIMOJHUTEILHON JIUTEPATyphl, padoTa C UHTEPHET-
pecypcamu., pedepathl. BeimonHeHue 3aianuii B paboueii TeTpaaiu, paboTa ¢ TECTOM.

3.6. MarauTHsble

Coaep:xanue y4eOHOro MmarepuaJjia

SIBJICHUA. PaboTa no nepemenieHno NpoBOJHMUKA C TOKOM B MarHUTHOM 1iosie. [leficTBue
MarHMTHOTO MOJIs HA IBWKYyIuiics 3apsan. Cuna Jlopenua. OnpeneneHre yaenbHOTO
3apsia. Y CKOPUTEIH 3apsSKEHHBIX YaCTHIL.

CamocrosiTesibHAast padoTa 00y4aKOIIMXCSH:
N3yyeHue OCHOBHOM U JAOMOJHUTENILHON JIUTEPATyphl, pad0oTa C UHTEPHET-
pecypcamu., pedepathl. BeimonHeHue 3aianuii B paboueii TeTpaau, paboTa ¢ TECTOM.
3.7. Conepxkanue yueOHOro MaTepuaJia
DuaekTpoMaruuTHasi | BuxpeBoe snekrpuueckoe nosie. CaMOMHIYKIUS. DHEPTUs MAarHUTHOTO TOJISL.
HHAYKIHS. CamocrosiTesibHasA padoTa 00y4aKOIIMXCH:

N3yyeHnne oCHOBHOM U JOTOJTHUTEIILHON JIUTEpATyphl, pad0oTa C UHTEPHET-
pecypcamu., pedepartsl. BeimonHneHnue 3aianuii B paboueit TeTpaau, paboTa ¢ TECTOM.

Paszgea V. Kosie0anusa v BOJTHBI
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Tema 4.1.
Mexanunueckue
KOJICOAHNS.

Conep:xkanue y4eOHOro MmaTepuasa

Koneb6arenbHoe asmxenue. ['apmonnueckue kosedanus. CBOOOAHbIE MEXaHUYECKUE
kosneOanus. JIuneliHble MexaHnueckue KojiedaTenbHble cucTeMbl. [IpeBpaiienue
SHEPTUU MpH KosiedaTeaIbHOM ABMKeHUU. CBOOOIHBIE 3aTyXal0IINE MEXaHUYECKUE
KoJieOaHusl. BeIHyX/IeHHbIE MEXaHUYECKHUE KOJIEOaHusI.

JleMoHCcTpauu
CB00OOIHBIE U BBIHYKICHHBIE MEXaHUYECKHUE KOJICOaHusl.
O6pazoBaHue U pacCIpPOCTPAHCHUE YIIPYTUX BOJIH.
YacTtoTa KojebaHul U BbICOTA TOHA 3BYKa.

IIpakTuyeckue padoTHI
N3ydeHune 3aBUCUMOCTH TepHUojia KoJeOaHWH HUTSHOTO (MJIH MPYKUHHOT0) MasiTHUKA
OT JUIMHBI HUTHU (MM MacChl IPpy3a)

CamocrosiTesibHAas pad0Ta 00yYAKOLMXCH:
N3yuenne oCHOBHOM M TOTIOJHUTEIHHOM JUTEPATYPhI, pad0oTa ¢ UHTEPHET-PECYPCAMH.,

pedepaThi.
Brinonnenue 3aganuii B paboueit rerpaau, paboTa ¢ TECTOM, BHIOJIHEHUE YITPAKHEHUH

4.2. Yupyrue
BOJIHBI.

Copepxanue yueOHOro marepuaJjia

IToniepeynsie ¥ IPOAOJIBLHBIE BOJIHBI. XapaKTEPUCTUKHU BOJIHBL. Y pPABHEHUE IIJIOCKON
oerymieit Bosubl. UaTepdepentius BoiH. [lonartue o audpaxiimy BoIH. 3BYKOBBIE
BOJIHBI. YJIBTPA3BYK U €TI0 IPUMEHECHHUE.

CamocrosiTesibHasi padoTa 00y4arOMXCH:
N3yyeHne OCHOBHOM M JOMOJHUTEIBHOU JUTEPATYpPhl, pad0Ta C UHTEPHET-PECYPCAMH.,

pedepartsi.
Brinonnenue 3aganuii B padbodeil TeTpaau, paboTa ¢ TECTOM, BBINOJIHEHUE YIIPAXKHEHUN
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4.5.91eKTpOMarHu
THbIE KOJIeOaHusl.

Conep:xxanue yueOHOro Mmarepuajia

CBoOOHbBIE ANEKTPOMArHuTHbIE Kosiebanus. [IpeBpalienrie sHepruu B Kojie0aTeIbHOM
KOHTYype. 3aTyxaroluue 3JIeKTpOMarHuTHbIe Kojiebanusi. ['eHepaTop He3aTyxaroumx
ANIEKTPOMATHUTHBIX KoJieOaHU. BbIHYKIEHHBIE 2JIEKTPUYECKUE KOJICOaHUsI.
[Tepemennsiit TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE Y HHAYKTUBHOE
CONIPOTHUBJIEHUS IEPEMEHHOTO TOKA. 3aKOH OMa I SJIEKTPUYECKOM LENH TEPEMEHHOTO
ToKa. PaboTa 1 MOITHOCTh MEPEMEHHOT0 TOKa. ['eHepaTopsl Toka. TpaHchopMaTopshl.
Toku BbICOKOU 4acTOThI. [lonydeHue, nepenada u pacrpeesieHUe SIEKTPOIHEPTHH.

CamocrosiTesibHAsA pa00Ta 00yYAKOIIMXCSH:
N3yuenne oCHOBHOM M OTIOJHUTEIBHOM JUTEPATYpPhl, pad0oTa ¢ HHTEPHET-PECYPCAMH.,

pedepartsbi.
Brinonnenue 3aganuii B paboueil TeTpaau, paboTa ¢ TECTOM, BBINMOJIHEHUE YIIPAXKHEHUN

4.4.)n1eKTpOMaArHu
THbI€ BOJIHBI.

Conep:xanue yueOHOIro MaTepuaJjia

DIIEKTPOMArHUTHOE TOJIe KaK 0COOBINM BU MaTepUHU. DJICKTPOMATrHUTHBIC BOJIHBI.
Bubpatop ['epuia. OTkpbITHIN KONeOaTenbHbIN KOHTYP. M300peTenue paauo A.C.
[TonoBeiM. [ToHsITHE O paguOCBs3U. [ [pUMEHEHNE SIIEKTPOMArHUTHBIX BOJIH.

CamocrosiTesibHAsA pa0d0Ta 00yYAKOIIMXCH:
N3yyeHne OCHOBHOM M JOMOJHUTEIBHOU JUTEPATYphl, pad0oTa ¢ UHTEPHET-PECYPCAMH.,

pedepaThi.
Brinonnenwue 3aganuii B pabodei Tetpaau, paboTa ¢ TECTOM, BHIOJTHEHUE YITPAKHEHUH
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Pa3zgea V. Onruka

Tema 5.1
IIpupoaa cBera.

Conep:kanue y4eOHOro MmaTepuasa

CKopocCTh pacnpoCTpaHEHHs CBETA. 3aKOHBI OTPAXKEHUS U IperomiieHus ceeta. [lonHoe
otpaxeHnue. JIunzel. ['11a3 kak ontudeckas cucrema. Onrtuyeckue npudopsl. CKOpocTh
pacnpoctpanenus cBeta. [lonspuszanus ceeta. J|BOMHOE JTydenpeoMIICHUE.
[Honspounsl. ducnepcus ceera. Bunabl criekTpoB. CriekTpsl HenmyckaHus. CIIEKTpbI
MOTJIOIIECHUS. Y IbTPapuoIETOBOE U HHPPAKPACHOE U3IIyUYCHHS. PEHTT€HOBCKUE JIyUH.
WX npupona u cBOMCTBA.

JdeMoHCcTpaMu
3aKOHBI OTPAKEHUS U MPETIOMIICHHSI CBETA.
OnTudeckue MprUOOPEHI.
repdepeHius cera.

CamocrosiTesibHast pad0Ta 00yYAKOLIMXCH:

N3yueHne OCHOBHOM W JOMOJHUTEIBHOM JUTEPATyphl, pad0oTa C UHTEPHET-PECYPCAMH.,
pedepartsl. Beinonnenue 3aganuii B paboueit TeTpaau, paboTa ¢ TECTOM, BBITIOJHEHUE
YIpaKHEHUU

5.2. BosiHOBBIE
CBOHCTBA CBeETA.

Conepxanue yue0HOIro MaTepuaJjia

Nurepdepenius cBera. KorepeHTHOCTh CBETOBBIX Jyueil. THTepdepeHIus B TOHKUX
menkax. [lonocel paBHoii Tonmunbl. Konbsia HetoTona. Mcnons3oBanue
UHTEpPEpEeHIINH B HayKe U TexHuke. udpakuus ceera. Judpakius Ha menu B
napajuieNbHbIX JTydyax. Judpakuuonnas pemetka. [lonstue o ronorpadun.
[Tongpu3zaius nonepeyHbIX BOJH.
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CamocrosiTesibHasi padoTa 00y4arOMXCH:
N3yuenne OCHOBHOM M JOTIOJHUTEIBHOU JUTEPATYpPhl, pad0oTa ¢ HHTEPHET-PECYPCAMH.,

pedepartsi.
Brimonnenue 3aganuii B pabodeli TeTpaau, paboTa ¢ TeCTOM, BBITIOTHEHHUE YIIPaKHEHHH

Pa3nen 6. OcHOBBI cieUAJIbHON TEOPUH OTHOCUTEIBLHOCTH

Tema 6.1.
OcHoBbI
crenyuaJbLHOH
TEOPUH
OTHOCHUTEJIbLHOCTH

Conep:xanue y4eOHOI0 MaTepualia

NHBapuaHTHOCTh MOZYJII CKOPOCTH CBeTa B BakyyMe. I[locTymarel OuHIITEHHA.
[IpocTpaHCTBO W BpeMsi CHEHHUAIBHOM TEOPUM OTHOCUTENIBHOCTU. CBS3b Macchl U
HHEPrur CBOOOIHOM YAaCTHULIbl. DHEPTHSI MOKOS.

CamocrosiTe1bHas pad0oTa 00y4ar0IIMXCH:

N3yyeHne OCHOBHOM M JOMOJIHUTEIBHON JIUTEPATYphl, padoTa ¢ HHTEPHET-PECYPCaMU.,
pedepartsbr.

CocraBnenue Tabaul], TECTOB U KapTOYEK.

Brimonnenue 3aganuii B paboueit TeTpaau, paboTa ¢ TECTOM, BBITIOJIHEHUE YITPAKHEHHM
TBopueckas paboTa 00y4JarOIIMXCA.
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Pa3znen 7. JjieMeHTbI KBAHTOBOM (PM3MKH

Conep:xkanue y4eOHOro MmaTepuaja

Tema 7.1. Tennosoe usnydeHue. Pacnipesenenye SHEPTHU B CIIEKTPE a0COMIOTHO YEPHOTO TeNa.
KBauToBast | gpapropag rumotesa [lnanka. ®otoHbl. BHermHuil hoToSMeKTpHIecKHi SbdEKT.
onrTuka. Buayrpennuit horoaddext. Tumsl horornementon. JlaBnenue creta. [lonsatue o
KOPITYCKYJIIPHO-BOJIHOBOM MPUPOJIE CBETA.
CamocrosiTesibHAst pa00Ta 00yYAKOIIMXCSH:
N3yyeHne OCHOBHOM M TOMOJHUTEIBHOU JTUTEPATYpPHI, paboTa C HHTEPHET-pECypCcamu.,
pedepartsbi.
Brinonnenue 3aganuii B paboueil TeTpaau, paboTa ¢ TECTOM, BBIOIHEHUE YIIPAXKHEHUN
7.2. ®uzuka | Cogep:kaHue yueOHOro MaTepuajia
aToma. Pa3BuTHe B3IJIA0B Ha CTPOEHHUE BEILIECTBA. 3AKOHOMEPHOCTH B @TOMHBIX CIIEKTpax

BoJIopoja. SnepHas Mojiesib atoma. OMbITHI

Pesepdhopna. Monens aroma Bogopoaa o H.bopy. I'mnotesa ne bpoitns. CooTHomeHne
HeonpenenéHHocrei ['eiizendepra. KBantoBbie renepaTopsl.

CamocrosiTesibHast pad0Ta 00yYAKOLMXCH:
N3yyeHne OCHOBHOM M JTOMOJHUTEIBHOU JTUTEPATYpPHI, paboTa C HHTEPHET-pECypcamu.,

pedepartsi.
Brinonnenue 3aganuii B padbodeil Terpaau, paboTa ¢ TECTOM, BBIOJIHEHUE YIIPAXKHEHUN
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7.3. ®usuka
ATOMHOTIO sI/APA.

Conep:xkanue y4eOHOro MmaTepuasa

EcrecTBeHHas paqoakKTUBHOCTh. 3aKOH paloaKTUBHOTO pacmajia. CrocoObl
HaOJIIOJICHUS M PETUCTPALIMK 3apsKeHHBIX YacTull. D¢ dext BaBunora — YepeHkora.
Crtpoenue atoMHOTrO siapa. ledext Macchl, sHEPTHs CBSI3U U YCTONYMBOCTh aTOMHBIX
anep. Snepusie peakunu. MIcKyCcCTBEHHAs! paAuOaKTUBHOCTD. JIefeHne TSKEeIbIX sSaep.
[lennas saepHas peakuus. Y npasisemas LEnHas peakuus. SaepHblid peakTop.
[TomyyeHnne paanoakTUBHBIX U30TONOB U UX MPUMEHEHUE. buonornyeckoe nenicTBrE
PaIHOAKTUBHBIX U3JIYUYCHUN. DJIEMEHTAPHBIE YACTHUIIBI.

CamocrosiTesibHasi padoTa 00y4arOIIMXCS:
N3ydeHne OCHOBHOM U JOTOJHHUTEIBHOW JIUTEpaTyphl, paboTa ¢ HHTEPHET-PECYPCaMHU.,

pedepaThi.
BrimonHenue 3aganuii B pabodeld TeTpaju, padoTa ¢ TECTOM, BBITIOTHEHHUE YIIPAKHEHUHA

Paszngea 8. IBoaronusa Becesnennoi

Tema 8.1

Crpoenue "

pa3BuTHe
Bcesennoii.

Conep:xanue y4eOHOI0 MaTepualia
Hamra 3Be3nnas cucrema — I'anaktuka. Jlpyrue raiakTuku. beCKOHEYHOCTh
Bcenennoit.llonsitue o komonorun. Pacumpsiromascs Beenennas Mogens ropsuen
Bcenennoit. CtpoeHue u MpoucxoxkacHue [ anakTuk.
7.2.93Boouust 3Be3a. I'mmore3a mnpoucxoxaeHuss CoJIHEYHOH CHCTEMBI.
Tepmosinepusiii cuate3. [Ipobrema TepmosepHoit sHepreTuku. JHeprusi ConHIla U
3Be31. DBouttonus 3Be31. [Ipoucxoxaenue CoaTHEUHON CUCTEMBI.
JdeMoHCTpanuu
ConHeuHas cuctemMa (MOJAEIb).
Ctpoenue u 3Bostonus BeeneHHoil.
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CamocrosiTeibHast pad0Ta 00y4arOIMXCH:
N3yyeHue OCHOBHOM M JIOMOJHUTENBHOMN JIMTEpaTyphl, padoTa ¢ HHTEPHET-PECYPCAMH.,

pedepartsr.
BreimonHeHue 3a1annii B paboueit TeTpaan, padboTa ¢ TECTOM, BHIMIOJTHCHHUE YIIPAKHCHHUNA

8.2. DBomonus
3Be31. I'mnmore3a
NMPOUCXOKAECHUS
CoaHeuHoii
CHCTEMBI.

Coaep:xxanue yueOHOro MmaTepuajia 1

Tepmosinepnslii cunres. [Ipobiema TepmosiaepHoi s3HepreTuku. DHeprus CoaHua u

3Be31. DBosonus 38e31. [Ipoucxoxaenne COTHEUHON CUCTEMBI.

CamocrosiTeibHAsA padoTa 00y4AOIIMXCH: 0,5

N3ydyeHne OCHOBHOW U JOMOJIHUTENBHOM JINTEPATYPBI, pad0Ta C HHTEPHET-PECYPCAMHU.,

pedepatsl. BrinonHenue 3aganuii B padoueil TeTpaau, padoTa ¢ TECTOM,

JAu¢pepeHUMPOBAHHBIH 3a4UeT 2
145

MaxkcumanbHasi yueOHasi HATPY3Ka:

1. — o3HaKOMHUTENIbHBIN (Y3HaBaHUE paHee U3YUCHHBIX 0OBEKTOB, CBOHCTR);

2. — PenpOAYKTHBHBIH (BBIIOJIHEHNE JIEITEILHOCTH 110 00pasily, MHCTPYKIMH HIIH MO PYKOBOJICTBOM);

3. — IPOJYKTHBHBIN (TUIAHUPOBAHUE U CAMOCTOSTEILHOE BBITIOJIHEHHUE JIEATEIbHOCTH, PEIIeHHEe POOJIEMHBIX 3a]1au).
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3. YCJIOBUS PEAJIN3AIINU YUYEBHOMU JUCHUAIIJINHBI
OVY/1.0 9Du3uka

cneaJabHOCTh 34.02.01 CecTpHHCKOE 1€J10

3.1. TpeﬁoBaHl/lﬂ K MUHUMAJIbHOMY MaT€PUAJIBHO-TEXHUICCKOMY o0ecrneyeHu1o

OcBoenue mnporpaMmbl ydeOHOM nucuuIIuHbl «®dusuka» mnpeanonaraet
HaMuuue B MpodecCHOHANbHOM 00pa30BaTENbHON OpraHu3ali, pealn3yrolei
o0pa3oBaTeNbHyI0 MpOrpaMMy CpelHero ooOmero oOpa3oBaHus B Tpejeax
ocoerust OIIOII CIIO nHa 6a3e OCHOBHOrO OOHIEr0 OOpa3oBaHUs, Y4YEOHOIrO
KaOuWHeTa, B KOTOPOM HMEETCS BO3MOXKHOCTh OOECHEYHTh CBOOOIHBIA JOCTYH B
HNHuTepHeT BO BpeMsi y4eOHOTO 3aHSATHS W B MEPUOJ BHE- YUCOHOU ACATEIHHOCTH
00yyaromuxcs.

[lomemenne kabuHeTa (QU3UKKA JIOHKHO YAOBJIECTBOPATH TPEOOBAHUSIM
CanutapHo-3nuaemMuoiorndeckux mnpasuil 1 HopmatuoB (CanlluH 2.4.2 No 178-
02) m OBITH OCHAIICHO THIIOBEIM OOOpPYJAOBaHHEM, YKa3aHHBIM B HACTOSIIAX
TpeOOBAHUAX, B TOM YHUCIIC CHEIUATU3UPOBAHHON yueOHOM MeOeIbIo U Cpe/ICTBaMu
0o0y4eHUsI, JOCTATOUHBIMU ISl BBIMOJHEHUS] TPEOOBAHUM K YPOBHIO MOATOTOBKH
00yJarommxcs.

B kabunere MOKHO OBITH MYJIbTUMEIUHHOE O000OPYIOBaHUE, MOCPEICTBOM
KOTOPOTO YYacCTHUKHA 00pa3oBaTeIbHOTO Ipollecca MOTYT IPOCMaTpUBATh
BU3YaJIbHYIO0 HH(OpMAIKIO N0 (PU3MKE, CO3/1aBaTh MPE3EHTAIlMU, BUICOMATEPUAIIBI
U T. 1.

B cocTaB yueOHO-METOIMYECKOTO U MAaTEPUATBHO-TEXHUYECKOTO
obecrieyeHust MPOrpaMMbl Y4eOHOU AUCHUTITNHBI «DU3HUKa», BXOMST:

. MHOTO(YHKIITMOHAIBHBIN KOMITJIEKC MPErnoiaBaTes;

« HaSAHBIE TMOCOOMS (KOMIUIEKTHI y4e€OHBIX TaOJMI], TUIAKaThI:
«Duznueckre BEIUYUHBI U (PyHIaMEHTaIbHbIE KOHCTAHThIY, «MexayHapoaHas
cuctema eaunul C», «llepuonnueckas cucteMa XuMudeckux 3yementoB [1. U.
MenneneeBay, NOPTPETHI BBIIAIOIINUXCS YUCHBIX-(PU3UKOB U ACTPOHOMOB);

WH(POPMAITMOHHO-KOMMYHUKATUBHbBIE CPEJICTBA,
KaOuHeT GU3NKH OCHAIIICH:
— Iimakarsel
Marneruku
JIUPAEKTPUKH B 3IEKTPUUYECKOM MOJIe
DJIEKTPUYECKHUE TeHEPATOPhI U IBUTATEIIH.
DIIEKTPOEMKOCTh
TepMoanHaMuka
l"azoTypOUHHBIN 1BUTATEH
Pabota raza
ITapoBas mammuHa [losi3zyHoBa
Pakernbie nBurareaun
Temneparypa
dororddext
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KopryckynsipHO- BOJIHOBOM Iyannu3m
WuTepdepenius crera

3akoHsbl coxpanenus B CTO

[IprMeHeHUE ANEKTPOMArHUTHBIX BOJIH
Oueprus u umnyisc B CTO

HN3mepenune paccTosaHu U BpEMEHHU
VYupyrue aedopmaiiiv, BEC 1 HEBECOMOCTb
[TepBblii 3akoH HptoTOHA

3aKOH COXpAaHEHUSI SHEPTUU B MEXAHHUKE
3BYKOBBIE BOJIHBI

OcHoBHbIE (HOPMYITBI

Tabnuua Menaeneesa

CucteMbl (U3UYECKUX BEIIMYUH
DU3NYECKHUE OCTOSTHHBIE

HckycctBennsie criyTHUKA 3emin ( UC3)
3aKOH COXpAHEHMs SHEPTUU B MEXAHUKE
3BYKOBBIE BOJIHBI

OcHoBHBIE POPMYIIBI

Tabnuua Menaeneena

Cucrembl HU3NIECKUX BEJIUUUH
@u3nyecKue MOCTOSTHHBIE

WHTEpaKTUBHAs JTocKa- 1.

- JlabopaTopHbIii KOMILUIEKC /JI TNPOEKTHOW  JAeSTeJbHOCTH 10
€CTECTBO3HAHUIO:

Y4yeHnYeCcKui SKCIEPUMEHT:

110 KBAHTOBBIM SIBJICHUSIM;
ANEKTPOJINHAMUKE;

MEXaHUKE

HAO0Op  JaTYMKOB  (TEMIlEpaTyphbl,  JABJICHHS,  BIQKHOCTH,  PACCTOSHUS,
MOHU3HUPYIOIIETO U3JIYyYEHUsI, MATHUTHOTO TIOJISI)
- bapomerp-anepounn

- JluHaMOMeTpbl AEMOHCTPAIMOHHBIE (1Tapa) ¢ MPUHAAJIEKHOCTSIMU
[Tcuxpomerp- rurpomeTp

HunamomeTtp nabopatopusiii 1 H
AmMriepMeTp J1abopaTopHbIN

BonsT™meTp nabopatopHbIi

Ha6op rpy3oB o mexanuke (10x50r)
HaGop mipykuH ¢ pa3nuaHOi )KECTKOCTHIO
Habop coequHUTENBHBIX TPOBOIOB
Tepmomertp xuakoctHbii (0-100 rpan)
HaGop pe3uctopoB 11t mpakTUKyMa
Ha6op rups 115 BecoB Ha 1000rp.

[ItatuB mist GpOHTAIBHBIX PaOOT
JIrOKCMETp JIUTEIBHOTO Ka4eCTBA
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Becni Tex. 1o 1000rp. ¢ pazHoBecamu

DJIEKTPOMETPBI C TPUHAJIEKHOCTIMHU

CynraH snekTpocratuueckuit (rmapa)

[Tanmouka crexnsiHHAs 22 cM

[Tanouka >00HUTOBAs

Ctpenkyu MarHUTHBIE Ha MITaTUBAX

[IIxana 3MeKTpoMarHuTHLIX u3aydeHuit 45%200

Mopenb 1eMOHCTp. KpUCTAJUIMUECKON peleTky rpadura

Tennypuii (Monens Connie-3emis-Jlyna)

['mobyc 3emnu puznueckuii 320 MM ¢ MOACBETKOMN

Kapra "Kapta 3B€31H0T0 HEOA" (IOABMAKHAS)

Tabnue! "[1nanersl conHeuHoM cucteMbl” 12 mT

Ta6muiet "Ot Bonbmioro B3peiBa 10 Hammx gaeu" (10 mr)

[TopTpeThl aCTpOHOMOB (KOMILIL. )

DVD "Actponomus - 1, 2" (KOMIUIEKT, 2 TUCKA)

Hab6op rups 1151 Beco Ha 1000rp

NurepaktupHas nqocka Hiitachi HT-FX -82

[TpoexTop BenQ MX503(13000:1, 2700 ANSI Im, 1024 * 768)
VY4eOHO-AeMOHCTpAllMOHHBIN pudop 1o Gusuke "MamuHa snektpodopHas”
DNEKTPOMETPHI C MPUHAICKHOCTIMH (I1apa)

Jducku:

Y4eOHO- METOIMYECKUM KOMIUIEKT 1O (QU3UKE;

CU- Bes pusuka

VYpoku ¢pusuku-Kupumnia u Medoaus

KOMIUIEKT TEXHHYECKOM JOKYMEHTAallud, B TOM YHCJI€ MMaclopTa Ha CpeacTBa
00y4eHUsI, THCTPYKIUH 10 UX UCTOJIb30BAHUIO U TEXHUKE OE30M1aCHOCTH;
OubMoTeuHbIN (HOHI.

B Oubmuoteunbli  (QoOHI BXOAAT YYEOHUKH, Y4E€OHO-METOIUYECKHE
komruiekThl (YMK), obGecrnieunBaroiiiie ocBoeHUe yueOHON TUCHUIUTUHBL « DU3nKay,
PEKOMEHIOBAaHHBIE WJIHM JOMYIIEHHBIE JJI1 MCIOJIB30BaHUs B MpOodeccrHoHaIbHBIX
00pa3oBaTeNbHBIX OpPraHU3ANMIX, PEATU3YIONIUX O00pPa30BATEIBHYIO IPOTrpaMMy
cpeaHero obmiero obpaszoBanus B mpenenax ocBoeHus OIIOIT CIIO na 0aze
OCHOBHOT'O 00111eT0 00pa30oBaHUsI.

B mpomecce ocBoeHUss mporpaMMmbl YUeOHOW AUCIUIUTMHBI «DU3UKa»
CTYJIEHTbI JOJKHBI MMETh BO3MOXKHOCTh JIOCTyNa K DJEKTPOHHBIM Yy4eOHBIM
MarepuaiaMm 1o (U3MKe, UMEIIMUMCI B CBOOOJHOM AocTyre B ceTu MHTepHeT
(2JIEKTPOHHBIM KHHUTaM, MPaKTUKyMaM, TecTaM, Matepuasiam EI'D u np.).

3.2. UndopMannoHHoe od0ecnevyeHne 00yueHmst
Ilepeyens  pexkomenayemMbiX  y4eOHbIX u3gaHuid, HHTepHeT-pecypcos,

JAONOJIHUTEIbHOM JIUTEPATyPHI:

ISl CTYA€HTOB
OCHOBHBIE UCTOYHUKH:
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1. ®upcor A.B. ®usuka 115 npodeccuii ¥ CnerualbHOCTeH TEXHUYECKOTO U
€CTeCTBEHHO-Hay4YHOro mpoduneii: - M.Axagemus,2017
2. ®enoposa B.H. ®usnka ans npodeccuil u crenuanbHOCTe TEXHHUECKOTO
npoduis. JlabopaTopHbIM MPAKTUKYM: yueO. TOCOOUs I YUpESKACHUHN cpe. mpod.
ob6pazoanus M.: [DOTAP- Menua, 2017

JIoTOTHUTENbHBIE UCTOUYHUKHU:

B. ®. Imutpuena, A.B. Kopxyes, O. B. Mypra3zuna. ®usuka g npodeccuit u
crienuaibHOCTEeH TeXHUYecKoro npoduiisa. JIabopaTopHbIil MPAKTUKYM: YUeO.
nocoOust I yupexaeHui cpea. npod. oopazosanus /— M., 2015.

Jnsa npenonasarenein

Konctutymuss ~ Poccuiickoit ~ ®enepauuu  (IpUHATA  BCEHAPOAHBIM
rojjocoBanremM 12.12.1993) (¢ ydeToM nONpPaBOK, BHECEHHBIX (heaepanbHbIMU
KOHCTUTYIIMOHHBIMU 3aKkOHaMHu P® o nmonpaBkax k Koncturyuuu P® ot 30.12.2008
Ne 6-®K3, ot 30.12.2008 Ne 7-OK3) // C3 PD. — 2009. — No 4. — Cr. 445.

®enepanbHbiii 3akoH oT 29.12. 2012 Ne 273-®3 (B pea. ¢eaepanbHbIX
3ak0oHOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-P3,
ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-P3, or
04.06.2014 Ne 148-®@3, ¢ u3M., BHeceHHbIMU DenepanbHbiM 3aKkoHOM OT 04.06.2014
Ne 145-®3) «O6 obpazoBanuu B Poccuiickoit denepariim.

[Ipuka3 MunucrepctBa oOpazoBanusi ¥ Hayku P® «O0 yTBepxkIeHUn
(denepabHOrO0  TrOCYJapCTBEHHOIO  00pa3oBaTEIbHOIO  CTAaHJApTa  CPEIHEro
(mosiHOTO) OOIIIETO 0OpazoBaHus» (3apeructpupoan B Muntocte PO 07.06.2012 Neo
24480).

OenepanbHbii 3akoH oT 10.01.2002 Ne 7-®3 «OO6 oxpaHe OKpyKarouien
cpenb» (B pex. ot 25.06.2012, ¢ uzm. ot 05.03.2013) // C3 PD. — 2002. — Ne 2. —
Cr. 133.

HmvutpueBa B. @., Bacunse JI. W. ®usuka s nupodeccuit u
CHELHAIbHOCTEH TEXHUYECKOTO MPOQPHIIA: METOINYECKHUE PEKOMEHAALNU: METO/I.
mocobue. — M., 2017

HNurepHer-pecypcesl

1. denepanbHblii  TEHTP  WH(DOPMAIMOHHO-OOPA30BATENBHBIX  PECYypCOB
[DnexTponnsiii pecypce] / URL: http://www. fcior.edu.ru

2. Poccuiickuii  oOpaszoBaTenbHbI  mopTad.  JlOCTYNHOCTBb,  KayecTBO,
saddexkruBHOCTL [Dextponnsiii pecype] / URL: http:// www.school.edu.ru
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4.  KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUAA

YYEBHOM AU CIHHUIIJINHBI
OV/I1.0 9Pu3uka

cneuajabHOCTDh 34.02.01 CecTpHHCKOE €10

KonTposb HM omeHka pe3yJbTaTOB OCBOEHUS Y4YE€OHON  JUCHUILIUHBI
OCYIIECTBIISICTCS MPEToAaBaTeIeM B MIPOLIecCe MPOBEICHUS 3aHATHH, a TaKkKe MPU
BBITIOJIHEHUH 00YYaIOIMMHUCS BHEAYTUTOPHBIX 3aJaHUN.

Conep:xkanue XapakTepuCTHKA OCHOBHBIX BUJAOB J1eATeJIbHOCTH
00y4eHus CTYJICHTOB (HA YPOBHE y4eOHBbIX IeHCTBHI)
BBenenne YMeHUsT TOCTAaHOBKU IeNed AeATEeIbHOCTH, TJIAHUPOBAHUS

COOCTBEHHOU NEeATEIbHOCTH JUTS JOCTUKEHUS
IIOCTABJICHHBIX  LEJEH,  NPEABUICHHS  BO3MOYKHBIX
PE3YyIBTATOB 3TUX JECUCTBUN, OPTraHU3ALMU CAMOKOHTPOJIS U
OLICHKH MOJIyYEHHBIX PE3YyJIbTATOB.

Pa3BuTHe CHOCOOHOCTM $ICHO W TOYHO M3J1araTh CBOU
MBICITH, JIOTHYECKH OOOCHOBBIBaTb CBOIO TOUKY 3pEHUS,
BOCIPUHUMATh U aHAJIM3UPOBaTh MHEHUS COOECEHUKOB,
IIpU3HaBas PaBO IPYroro 4ejloBeKa Ha HHOE MHEHHUE.
[TpousBenenne u3aMepeHus: PU3NUECKUX BEITUYMH U OLICHKA
I'PAHULBI [IOTPEUIHOCTEN U3MEPEHUM.

IIpencraBiieHre TpaHULBI MTOIPEIIHOCTEN W3MEPEHUN IpU
MOCTPOEHUU T'pa(UKOB.

YMeHrne  BbICKa3pIBaTh THUNOTE3bl I OOBSICHEHUS
HaO0JI01aeMbIX SIBJICHUH.

YMeHue npemiaratb MOJIEIHN SBICHUM.

VYkazaHue rpaHdl] NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
N3noxxeHne OCHOBHBIX IOJIOKEHUM COBPEMEHHOW HAy4HOMU
KapTHHBI MUPA.

[IpuBenenue mpuMepoB BIMSHHUS OTKPHITHN B (pu3uke Ha
IIPOTpecC B TEXHUKE U TEXHOJIOTUH ITPOU3BOICTBA.
Hcnonp3zoBanne MuTepHeTa niist morcka nHdopmanuu.

1. MEXAHUKA

1.1 MexaHuka

Mexanunueckoe asmwxkenue. [lepememenue. [Tyts. CKOpoCTb.
PaBHOMEpHOE IPAMOIMHENHOE JBUKEHHUE. Y CKOPEHHE.
PaBHomepeMeHnHoe npsmosinHeitHoe aBuxkeHrne. CBOOOIHOE

najzeHue. J[prxenue tena, OpoIIeHHOro MO/ YIJIOM K
ropu3oHTy. PaBHOMEpHOE NBUKEHUE IO OKPYKHOCTH.




1.2 Kuaemaruka CBobOonHoe nafieHue. [[prxeHue Teaa, OpoIeHHOro Mo/
yIJIOM K TOPU30HTY. PaBHOMEpHOE ABMKCHHUE TIO
OKPYKHOCTH.

1.3 3akoHbI OObsicHEeHUE JEMOHCTPAIIMOHHBIX IKCIIEPUMEHTOB,
MexaHnKd Hbl0TOHA | MOATBEPKIAOIIMX 3aKOH HHEPLUN
N3mepenne maccol Tena
N3mepenne cuibl B3aMMOJCHUCTBHUS TEN
Brruncnenne 3HaueHus CUIJI IO U3BECTHBIM 3HAYEHUSAM MaCC
B3aUMOJICMCTBYIOIINX TEJI U UX YCKOPEHUN
Bpruncnenne 3HadYeHUs YCKOPEHUW TEII MO W3BECTHBIM
3HAYEHUSIM JICUCTBYIOIINUX CUJI U MaccC TeJ
CpaBHeHUE CUJIBI ICHCTBUS U IPOTUBOICUCTBUSA
[IprmeHeHue 3aKOHA BCEMHUPHOTO TATOTEHUs IPU pacuerax
CUJI U YCKOPEHUU B3aUMOJICUCTBYIOIIUX TEN
CpaBHeHME YCKOPEHUSI CBOOOTHOTO MaACHHS Ha IJIaHeTax
ConHeuHOH cucTeMbl
Brinenenue B TekcTe yueOHUKA OCHOBHBIX KaTETOpUid
Hay4YHOU MH(popManuu

1.4. 3akoHbI [IpumeHeHne  3aKOHa  COXpPaHEHWs  MMITyJbca  JUIsS
COXpPaHeHMd B BBIUMCJICHAS W3MEHEHMM CKOpPOCTEM Tel TMpH UX
MeXaHHKe B3aMMOJICUCTBHUSIX.

N3mepenue paboOThl CUI W H3MEHEHHE KHHETHUUECKOU
SHEpruu Tena. Beramcienue padoOThl CHJI UM U3MEHEHUs
KUHETUYECKOW SHEPTUM TeJa.

Brruncnenue MMOTEHIMAJIbHOU JHEPIrUuU TeN B
rpaBUTallMOHHOM Tosie. OnpeneneHue MOTEHIHAIbHOM
DHEPTrUU ympyro nedopMUPOBAHHOTO Tella MO M3BECTHOU
nedopMalyu 1 )KECTKOCTH TeJa.

IIpumeHeHne 3aKOHa COXPAHEHUs] MEXAHWYECKOW JHEPruu
MpyU  pacyerax  pe3yiabTaTOB  B3aUMOJCUCTBUM  TEI
TPaBUTALMOHHBIMU CUJIAMU U CHJIAMU YIIPYTOCTH.

VYkazaHue rpanul] IPUMEHUMOCTH 3aKOHOB MEXAHHKH.
VYkazanue y4yeOHBIX AUCHUIUIMH, MPU U3YYEHUH KOTOPBIX
MCMOJIB3YIOTCS 3aKOHBI COXPAHEHUS.

2. MOJIEKYJISIPHON ®U3UKHN. TEPMOJINHAMUKA

2.1 mostiekyasipHoii | BpInogHEHNE SKCIEPUMEHTOB, CITyKalllUX JJIsl 000CHOBaHUS

KHHETUYEeCKOM MOJIEKYIsipHO-KHHEeTHUeckoi Teopunt (MKT).
Teopun. UneanbHplii | Pelienue 3amady ¢ NPUMEHEHUEM OCHOBHOTO YpaBHEHUS
ras. MOJIEKYJISIPHO-KUHETHYECKON TEOPHUH T'a30B.

OmpeneneHue mapaMeTpPOB BeEIIeCTBA B Tra3000pa3HOM
COCTOSIHUM Ha  OCHOBAaHMM  ypPaBHEHHUS  COCTOSHUS
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MJICaJbHOIO rasa.

OnpeneneHue MapaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM M TMPOUCXOJSAIINX MPOIECCOB MO Tpadukam
3aucumoctu p (T), V (T), p (V).

OkcnepuMeHTallbHOE uccieaoBanue 3asucumoctu p (T), V
(T), p (V). IlpencraBnenue B Buae rpadukoB M30XOPHOTO,
M300apHOTO U U30TEPMUYECKOTO MTPOIIECCOB.

Brruncnenne cpeHe KWHETHYECKOM JHEPTUM TEIUIOBOTO
JIBH>KCHUSI MOJIEKYJI IO M3BECTHOM TeMIlepaType BEIIECTBRA.
Bricka3zpiBanue rumotre3 sl OObSICHEHUS HaOII0JaeMbIX
ABJICHUM. YKa3aHWE TPAHULl NPUMEHUMOCTH MOJIEIIH
«naeanbHbIN ra3y u 3akoHoB MKT.

2.2 OcHOBBI
MOJIEKYJISIPHOM
KHHETHYEeCKOH

Teopun. UneanbHblil
ras.

OmnpeneneHre mapamMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSSHUM Ha  OCHOBAaHWU  YPaBHCHHUS  COCTOSIHHS
UJICaTLHOTO Ta3a.

OmnpeneneHre mapaMeTpoB BEMIECTBA B Ta3000pa3HOM
COCTOSHUM M TPOUCXOJAIINX MPOIECCOB MO Trpaduram
3agucumoctu p (T), V (T), p (V).

2.3 OCHOBBI
TePMOIMHAMHKH

WN3mepenne  KoiauuecTBa  TEIUIOTBI B Ipoleccax
TEeIIonepeayHn. Pacuer KOJIMYECTBa TEIJIOTHI,
HEO0OXOAMMOro JIJIsl OCYHIECTBICHUS 33JJaHHOTO Ipoliecca ¢
Teronepeaadye. Pacuer n3MeHeHUs: BHYTPEHHEN DYHEPIUU
Tea, paboOThl W TMEpeAaHHOr0 KOJMYEeCTBa TEIUIOTHI C
MCIIOJIb30BaHUEM MIEPBOT0 3aKOHA TEPMOJIMHAMUKH.

Pacuer paboThl, coOBeplIeHHOW Tra3oM, TI0 TrpaduKy
3aBucUMOCTH p (V).

Boeruucnenue paboThl ra3a, COBEpPIICHHON NpPH MU3MEHEHUU
COCTOSIHMSA 10 3aMKHYTOMY Lukiy. Beruncnenue KIIJI mpu
COBEpIIEHWH Ta3oM palboThl B IMpoleccax HW3MEHEHUs
COCTOSIHUS 110 3aMKHYTOMY ITUKITY. OOBbsICHEHUE TPUHIIUIIOB
JNEeUCTBUS TEIUIOBBIX MaliuH. /[eMoHcTpauus poiu (HU3MKu
B CO3/IaHUU U COBEPILICHCTBOBAHUH TETLJIOBBIX JBUTATEIIEH.
N3noxeHne CyTy 3KOJIOTHYECKUX MpoOIIieM,
00yCJIOBJIEHHBIX pa0OTOM TEIIOBBIX JBUTATENEH U
MPEAIOKEHHE ITYTH UX pEeUICHUs. YKa3aHUe rpaHul]
MPUMEHUMOCTH 3aKOHOB TEPMOJIMHAMUKHU. Y MEHHE BECTH
JIAAJIOT, BHICIYIIIMBATh MHEHUE OIIIOHEHTA, Y4aCTBOBATH B
JIUCKYCCUU, OTKPBITO BBIPAXATh U OTCTaWBaTh CBOIO TOUKY
3peHus. YKa3zaHue y9eOHbIX TUCIUILIINH, TIPU U3YyYECHUN
KOTOPBIX UCTIOIB3YIOT yueOHbIN MaTepuail «OCHOBBI
TEPMOJUHAMUKI.
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2.4 CBoiicTBa
napoB

M3mepeHne BIaXHOCTH BO3AyXa.

Pacyer konmuvecTBa  TEIUIOTHI, HEOOXOIWMOTO  JJIst
OCYIIIECTBIICHUS TIpoIlecca TMepexojia BEIIeCTBa M3 OJTHOTO
arperaTHoOro COCTOSIHUS B JIPYTOE.

HccnenoBanre MEXaHMYECKUX CBOWCTB TBEPIBIX Tell.
[TpumeneHrne U3NYECKUX TOHITHHA M 3aKOHOB B Y4COHOM
MaTepuaie npopecCHOHANIBHOTO XapaKTepa.
Hcnonp3oBanne MHTepHeTa mis mowcka WHOOpPMAIUU O
pa3paboTKax W TPUMEHEHHUSX COBPEMEHHBIX TBEPIBIX W
aMOp(HBIX MaTEpUAJIOB.

2.5 CBoiicTBa
JKUAKOCTEH

DKCIEpUMEHTAIbHOE HCCJIEAOBAaHUE TEIUIOBBIX CBOMCTB
BemecTra. [IpuBenenne mpuMepoB KanmWUISIPHBIX SIBICHUN
B OBITY, IPUPOJIE, TEXHUKE.

2.6 CBoiicTBa
TBEPABIX TeJ

HccnenoBanne MEXaHUYECKUX CBOMCTB TBEPABIX TeEIl.
[Ipumenenue Gu3HMUECKUX MOHATHI U 3aKOHOB B Y4EOHOM
Martepuae npohecCHOHaAIBHOTO XapaKTepa.
Hcnonb3zoBanne MHTepHeTa naisi mowicka uHOOpMAIUU o
pa3paboTKax M TPUMEHEHHUSX COBPEMEHHBIX TBEPJBIX U
aMop(PHBIX MaTepUaOB.

3. QJIEKTPOIMHAMMUKA

3.1 Briuncnenne cuil B3aUMOIEUCTBUS TOYEYHBIX
DJIEKTPOJAMHAMUKA. DIIEKTPUUECKUX 3apsJI0B.
DJieKTpUYeckoe | BoluncieHne  HanmpspDKEHHOCTH — DJIEKTPUYECKOTO  MOJIs
noJie OJIHOTO ¥ HECKOJIBKUX TOYEYHBIX JJIEKTPUUECKHX 3apsJI0B.
3.1 DuekTpuueckoe | BpruucieHue noTeHUMana 3JIEKTPUYECKOrO MO OJHOTO U
noJie HECKOJIbKHX TOYEYHBIX ANEKTPUUECKUX 3apsI0B.

N3mMepenune pa3HOCTH MOTEHIUAJIOB.

N3Mepenne sHEprum 3JEKTPUYECKOTO MOJIS 3apsyKEHHOTO
KOHJICHCATOpA.

BrruuciieHue sHEpruu 3JIEKTPUYECKOTO MO 3apsKEHHOTO
KOHJICHCATOpA.

Pa3paboTka 1miaHa 1 BO3MOKHOM CXEMbI ISHCTBUI
AKCIIEPUMEHTAIBHOTO OIMPEICIIEHUS FJICKTPOEMKOCTH
KOHJICHCATOPA U AUAJICKTPUYECKON MPOHUIIAEMOCTH
BeniecTna. [[poBeieHne CpaBHUTENBHOTO aHAIU3a

Ir'paBUTAIMOHHOT'O MU 3JICKTPOCTATHUYCCKOI'O oJien
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3.3 3aKoHBI
NMOCTOSHHOIO TOKA.

OObscHEHHE OpHUPOAbI JICKTPUICCKOT'O TOKA B META1JIax,
QJICKTPOJIMTAX, ra3dax, BAKyyMme 1 IOJIYIIPOBOAHUKAX.

3.4 DnexkTpuuyecKkui
TOK B Pa3JIMYHBIX
cpeaax

HpI/IMeHeHI/Ie QJICKTPOJIN3a B TCXHUKC
HpOBCI[eHI/Ie CPAaBHUTCIBHOI'O aHaJIn3a HCCAMOCTOATCIBHOI'O
N CaMOCTOATCIIBHOI'O I'a30BLIX Pa3ps10B

3.6. MarauTHoe 1moJie.

BekTop nHAyKIMK MarHuTHOTO ToJis. J(eiicTBue MarHUTHOTO
[OJI1 Ha IPSIMOJIMHENHBIN MMPOBOJIHUK C TOKOM. 3aKOH
Amnepa. Bzaumozaencteue TOkOB. MarHuTHBIN MTOTOK.

3.5 MaruutHbie
ABJICHUSA

W3mMepenre HHAYKIMU MAarHUTHOTO 10Jisl. Beruncienue cu,
JIEUCTBYIOIIMX Ha IIPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.
Brruncnenue cuil, JEUCTBYIOIIMX HA JJIEKTPUUECKUM 3apsil,
JBUXKYIIUNCS B MATHUTHOM IIOJIE.

HccnenoBanne SBICHUW DSJIEKTPOMATHUTHOW WHIYKIIUH,
CaMOWHIYKIIHH.

BrlunciieHne 3Hepruv MarHUTHOTO TOJIA.

OObsicHEeHUE NPUHIIMIA IEUCTBUS JIEKTPOABUTATEIIS.
OOBsicHeHHE MIPUHLINATIA NEUCTBUSA reHeparTopa
AIEKTPUYECKOrO TOKA U 3JEKTPOU3IMEPHUTENBHBIX TPHUOOPOB.
OOBsicHeHME TpUHIMIIA JEHUCTBUSL Macc-CeKkTporpada,
ycKopuTened 3apspkeHHbIX dYacTull. OObsSCHEHuEe poJin
MAarHuTHOTO MOJSl 3€MJIM B KU3HU PACTECHHU, KUBOTHBIX,
YEJI0BEKA.

IIpuBeneHne NpPUMEPOB  MPAKTHUYECKOTO  IMPUMEHECHUS
U3YYEHHBIX SIBJIEHUI, 3aKOHOB, IPUOOPOB, YCTPOMCTB.
IIpoBeneHue CPaBHUTEIBHOTO aHaJIn3a CBOWCTB
AIEKTPOCTATUYECKOTO, MAarHuTHOTO u BUXPEBOTO
AJIEKTPUYECKUX TOJIEH.

OOBsicHEHME Ha TpPUMEpPEe MArHUTHBIX SIBJICHUH, TOYEMY

(bU3MKY MOXKHO pacCMaTpUBATh KaK METAUCHUTLIINHY.

4. KOJIEBAHUA U BOJIHbBI
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4.1 Kosebauusa u
BOJIHBI. MexaHnunueckKue
KOJIeOaHud

HccnenoBanue  3aBHCHMMOCTH — Iepuojaa  KoJjieOaHUi
MaTEMAaTUYECKOTO MAasgTHHKA OT €ro IIWHBI, MAacChl U
aMILTUTYIbl  KoneOaHuid. MccimemoBaHue 3aBHCUMOCTH
neprojia KojeOaHuil Tpy3a Ha MPYKHHE OT €r0 MacChl M
’KECTKOCTH TIPY)KUHBI. BhIumciienne mepuoia KojeOaHui
MaTEMaTHYSCKOT0 MasTHHUKA 10 HM3BECTHOMY 3HAUYCHHUIO
ero JUMHbIL. Beraucnenue mepuopa KojiebaHUU Tpy3a Ha
MPY>KWHE TO W3BECTHBIM 3HAYCHUSAM €r0 MacChl M
’KECTKOCTHU TIPY>KUHEI. BripaboTtka HAaBBIKOB
BOCIIPHHUMATh, aHAJU3UPOBaTh, IepepadbaTeiBaTh U
MPEAbSBISITE  WHQOpPMAIMIO B COOTBETCTBUH  C
IIOCTaBJIEHHBIMHU 3aJa4aMH.

[IpuBenenue IPUMEPOB aBTOKOJIEOATEIHLHBIX
MEXaHUYEeCKUX CHcTeM. lIpoBeneHne KiaccUpUKAIMH
KoeOaHuit

4.2 Yupyrue BOJIHbI

N3mepenne mIuMHBI 3BYKOBOW BOJIHBI MO pe3yjibTaTam
HaO0II0ICHU UHTEep(DEPEHITNN 3BYKOBBIX BOJIH.
Ha6nronenue u o0bacHEHHE SIBJICHUN UHTEPPEPEHIINH U
TudpaKkIni MEXaHUIYECKUX BOJIH.

[IpencraBnenne oOnacTedt MpPUMEHEHUS YIbTPa3ByKa H
MIEPCIEKTUBBI €T0 UCIIOIB30BAHUS B PA3IMYHBIX 00JIaCTIX
HayK{, TEXHUKH, B MEIUITUHE.

N3noxenne cyTy SKOJOTHUYECKUX MPOOJIEM, CBI3aHHBIX C
BO3/ICHCTBHEM 3BYKOBBIX BOJIH HA OPTaHU3M YEJIOBEKA.

4.3 DNeKTPOMarHUTHbIE
KOJIeOaHUs

Hab6nronenue ocipuiorpaMM rapMOHHYECKHUX KoJieOaHuM
CHUJIBI TOKA B LICTIH.

N3mepenune 31eKTpOoeMKOCTH KOHJeHcaTopa. M3mepeHue
VHJIYKTUBHOCTb KaTYIIKH.

HccnenoBanue sBICHUS JJIEKTPUYECKOTO pPE30HAHCA B
I1OCJIEI0OBATEIbHON 1IENH.

[IpoBenenue AHaJIOTUH MEKITY buznUecKuMu
BEJIIMYMHAMH, XAPAKTCPUIYIOIIUMU MEXAHUYECKYI0 U
AJIEKTPOMArHUTHYIO KOJIeOaTeIbHbIE CUCTEMBI.

Pacuer 3HaueHuld Cuabl TOKAa W HANPSDKEHHUS HA
3JIEMEHTAaX LENHU NEPEMEHHOTO TOKA.

WccnegoBanne npuHLMNOA JEWCTBHS TpaHc(opmaTopa.
UccnenoBanne  mpuHIMIIA  ACUCTBUS  I€HEpaTopa
nepeMeHHoro Ttoka. HMcnosb3oBanue WHTepHeTa st
nouicka uWHGOpPMAIIMM O COBPEMEHHBIX CIoco0ax
Iepelaun JICKTPOIHEPTUH.
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4.4 JnexkTtpomaruuTHble| OCYyILIECTBIEHUE  pPaAUONEpENayd W pPaAHOINpHUEMA.

BOJIHBI

HccnenoBanue CBOWCTB  AIEKTPOMArHUTHBIX BOJH C
MTOMOIIIBI0 MOOMJILHOTO TelleoHa.

Pa3BuTHE [EHHOCTHOTO OTHOIICHHUS K H3y4aecMbIM Ha
ypokax (UMK OO0BCKTaM M OCBaMBACMbIM BHIAM
JIESITEILHOCTH. OO0OBsAcHEeHHE PUHITATTHAIBHOTO
pas3IuYus IPUPOIBI YIIPYTHUX U AJICKTPOMATHUTHBIX BOJIH.
N3noxenne cyTu 3KOJIOTHYECKUX MPOOJIeM, CBSI3aHHBIX C
AIIEKTPOMATHUTHBIMH KOJICOAHUSIMH W BOJTHAMHU.
OObBsicHEeHHE  POJM  DJIEKTPOMAarHUTHBIX  BOJMH B
COBPEMEHHBIX MCCIICIOBAHUSIX BCEIICHHOM.

5. OITUKA

5.1. Onruka.
IIpupona cBera

[IpumMeHeHnEe Ha NPAKTUKE 3aKOHOB OTPAXEHUA W
IIPEJIOMIICHUS CBETA NIPU PELICHUHN 3a7a4.

Ornpenenenue CHEKTPaIbHBIX TPAHUL] YYBCTBUTEIBHOCTH
4eJIOBEYECKOrO IJ1a3a.

5.2. Ilpupoaa cBera

YMeHue CTpOUTh H300paKECHHUS TPEIMETOB, JlaBacMbIe
auH3aMu. PacdeT paccTosiHUs OT JMH3BI J10 M300paKCHHS
npeaMeTa.

PacueT onTuyeckoM CUIIBI JIMH3EL.

N3mepenne POoKyCHOTO pacCTOSHUS JIMH3BI.

HcnpiTanne moaeneil MEKPOCKONA U TEJIECKOIIA.

5.3. BoJyiHOBBIE
CBOJCTBA CBETA

HabGnronenue siBiieHUs UHTEPPEPEHIIMH IIEKTPOMAarHUTHBIX
BOJIH. Hab6monenue SABJICHUS T pakiuu
ANEKTPOMArHUTHBIX ~ BONH.  HaOmiogenue — siBneHus
NOJISIpU3AIMK JEKTPOMArHUTHBIX BOJIH. MI3MepeHue JIuHbI
CBETOBOM BOJIHBI MO pe3yJibTaTaM HaONIOJACHUS SIBICHUS
untepdeperiuu. Habmonenue siBiaeHuss TUPpaKiiuyd CBETa.
Habmtonenue siBneHus NOJSpU3aLMU U JAUCIIEPCUM CBETA.
[Touck paznuumii U CXOJCTBA MEXAY AUPPAKIIMOHHBIM U
JUCIIEPCUOHHBIM CHIEKTPAMU.

[IpuBeneHue mNpUMEpPOB TNOSBICHUS B NPUPOAE U
UCIIOJIb30BAaHUSI B TEXHHUKE SBJICHUU HHTEep(epeHunu,
qudpakuuy, — OOoJsSpU3alMd W JWCHEPCHM  CBETa.
[lepeunciieHre METOAOB MO3HAHUS, KOTOPbIE HCIIOJIb30BaHbI
MPU U3yYECHUH YKa3aHHBIX SIBJICHUU.

6. OCHOBBI CHIEIUAJIbHON TEOPUH OTHOCUTEILHOCTH
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6.1 OcHOBBI
CIenHuaJIbLHOM TEOPUH
OTHOCUTEJIbHOCTH

OO0BsicHEHHE 3HAUUMOCTH OlbiTa Maiikenbcona-Mopiu
@opMyIMpPOBaHKE MOCTYIATOB

OObscuenue 3¢ dexra 3aMe/JICHUs] BpeMEHU

Pacuer sHeprum nokosi, UMIyJbCa, JHEPTUU CBOOOTHOM
YaCTHULIBI

BripaboTka HaBBIKOB BOCIIPUHUMATh, aHAIU3UPOBATD,
nepepadaThIBaTh U NPEIBABISATH HH(OOPMALIUIO B
COOTBETCTBUHM C TIOCTABJICHHBIMU 3aja4aMu

7. J1eMeHTbl KBAHTOBOM (PM3NKH

7.1 D1eMeHTBI
KBAHTOBOM (PM3HUKH.
KBanToBasi onTuka

Ha6monates  Qorosnekrpuueckuit  3ddexr. OOBACHATH
3aKkoHbI CTOJIETOBA U JIaBJICHUE CBETA HA OCHOBE KBAHTOBBIX
npeacTaBicHuil. Pacder MakCUMallbHOM KUHETHYECKOU
SHEPTUH JEKTPOHOB MpHU (HOTOAIEKTPUIECKOM P deKTe.
Onpenenenue pabOTHl BBIXOJA DJIEKTPOHA MO Tpaduky
3aBUCUMOCTH  MAaKCUMAJIbHOM KHHETUYECKOW HSHEPTUH
(OTOANEKTPOHOB OT 4YAaCTOTHI cBeTa. M3mepeHue paboThI
BBIX0/Ia JJIEKTPOHA.

+7.2 KBanToBast
OIITHKA

[lepeunicienne npuOOPOB  YCTAHOBKH, B  KOTOPBIX
MpUMEHsIeTCs O€3UHEPIIMOHHOCTH oTodhdeKTa.
OObsicHeHue KOPITYCKYJISIPHO-BOJTHOBOT'O JTyanu3Ma

cBOMCTB (hoTOHOB. OOBICHEHHE POJIU KBAHTOBOUM ONTHUKH B
pPa3BUTHH COBPEMEHHOMN (DM3HKHU.

7.3.®du3nka aroma

Bpiuncnenne [JIMHBI  BOJIHBI
W3BECTHBIM 3HAYECHUEM
JIMHENYATHIX CIIEKTPOB.

PacyeTr yacTOThI M JJIMHBI BOJIHBI HCITYCKAEMOTO CBETA IMPHU
Iepexo/ie aroMa BOJIOPOJAa W3 OJHOIO CTAlMOHAPHOTO
coctostHuss B Apyroe. QOOBSCHEHHE TPOUCXOKICHUS
JMHENYaToOro CIIEKTpa aroMa BOAOPOJA U  pa3Iuyusd
JIMHENYAThIX CHEKTPOB pPa3IMuHbIX ra3oB. lccienoBaHue
JIMHEWYATOTO CIIEKTpA.

UccnenoBanne mpuHIMNA padOTHl  JIFOMHUHECIICHTHOM
namnel. HaOmrogenne u oObsiCHEHWE TPUHIIMIA JCHCTBUS
nazepa. IlpuBeneHne nmpuUMEPOB MCIIOJIBb30BAHUA Jia3epa B
COBPEMEHHOU HAYKE U TEXHUKE.

Ncnons3zoBanne NHTEpHETA A1 TOMCKA HH(DOpMALUU O
MEePCIIEKTUBAX MPUMEHEHUS JIa3epa.

ne bpouns dyactuupel ¢
UMITyJIbCa Hab6mtonenue

7.4 ®u3nuKa AaTOMHOIO
siapa

HaOmronenue TpekoB anbda-gacTull B kKamepe Buibcona.
PeructpupoBanue SAEpHBIX U3JIYYEHUM C  I[IOMOIIBIO
cuerunka [ enrepa.

Pacuer sHeprum cBsi3M aTOMHBIX S1EP.

Omnpenenenue 3apsaa ¥ MacCOBOIO YUCJIA aTOMHOTO SApa,
BO3HHUKAIOILETO B PE3YJIbTATE PAAMOAKTUBHOIO pacnajia.
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Boruucnenue HHEPTUH, 0CcBOOOXKIatoIIeCs npu
PaIMOAKTUBHOM pacmajie.

OmnpeneneHue NPOayKTOB SACPHON PEaKIIUU.

Boluncienue sHepruu, OCBOOOXKIAIOUICHCS TMPHU SIEPHBIX
peakuusx. [loHuMaHue TpPEUMYIIECTB W HEAOCTATKOB
UCIIOJIb30BAHUSI aTOMHOM DJHEPrud U HOHU3UPYIOIIMX
U3JIyYEHUN B IPOMBIIIIIEHHOCTH, METUIIUHE.

N3nokeHne CyTH HKOJOTHYECKUX MPOOJIeM, CBSI3aHHBIX C
OMOJIOTUYECKUM JICHCTBUEM PAIMOAKTUBHBIX U3ITYUCHUHN.
[TpoBenenne kiraccupuKauy AIEMEHTAPHBIX YaCTHI] 110 MX
(dbu3nYecKuM XapaKTepuUCTUKaM (Macce, 3apsiiy, BPEMEHHU
JKW3HU, CIIUHY U T.].).

[lonumMaHue 1IEHHOCTEH Hay4YHOro TIO3HAaHUSI MHpa HE
BOOOIIlE [Jii YeloBeYeCTBA B I1EJIOM, a I KaXJ0ro
oOy4Jaromnierocsi JUYHO, IIEHHOCTEW OBIAJCHUS METOJIO0M
HAyYHOTO IIO3HAHUS Uil JOCTHMIKEHHUs ycrnexa B JIo0oM
BH/JIE IPAKTUYECKOU JIEATEIIbHOCTH.

8.9Boronua Becenennoi

8.1 DBouaronus
BcesieHHoM.
CTtpoeHue u pa3BuTHe
Bcesaennou

HabGmronenue 3a 3Be3namu, JIyHOH U 1j1aHeTaMu B
teneckon. Habmonenne CoMHEeUHbIX MATEH C MTOMOIIbIO
TEJIECKOIa ¥ COJTHEYHOTO dKpaHa.

Hcnonb3zoBanue MuTepHeTa /17151 TOMCKA N300paskeHUM
KOCMUYECKUX 00BEKTOB U UH(OpMaIuu 00 ux
ocobeHHocTsIX OOCYX/IeHHE BO3MOKHBIX ClIEHApUEB
sBosironnn Beenennon. Mcnonbs3oBanue MuTepHeTa st
MOMCKa COBPEMEHHOM NH(POPMAIIUU O PA3BUTUHU
Bceenennoii. Onenka nHopMaluu ¢ O3UIUHA €€ CBOMCTB:
JIOCTOBEPHOCTH, O0BEKTUBHOCTH, TIOJTHOTHI, aKTYaTbHOCTH
U T. 1.

8.2 JDBosronus 3Be31.
I'mnorte3a
MPOUCXO0KICHUSA
CoJiHeuHO# cHUCcTEMBI

Brluucnenue sHeprum, 0CBOOOKIAOIIEHCS TPU
TEPMOSIAEPHBIX PEAKIIUSX.

dopmynrpoBKa IPoOIEeM TEPMOSICPHON dYHEPTETHKH.
OOBsiCHEHHE BIIMSHUS COJTHCYHOM aKTUBHOCTH Ha 3eMIIIO.
[TornnmaHue pom KOCMUYECKHUX UCCIICIOBAHUM, UX
HAYYHOTO ¥ SKOHOMHYECKOTO 3HAYECHHS.

OO0cysx1eHrne COBPEMEHHBIX THUIIOTE3 O TIPOUCXOKIACHUN

CoOJIHEYHOU CUCTEMBI.
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