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1. IlosicuuTeIHLHAA 3ANMMUCKA

[Iporpamma 00mieoOpa3oBaTeIbHOM Y4€OHOW IUCIUIUIMHBI « DH3UKaY

npeaHa3HaYeHa  JUIsi  W3y4eHHs  QU3UKM B TIPOQEeCcCHOHATLHBIX
oOpazoBarenbHbix opranuzanusx CIIO, peammsyronmx o0pa3oBaTeIbHYIO
MpoTpaMMy CpeIHero oo1ero o0pa3oBaHus B Mpezenax OCBOCHHUSI OCHOBHOM
npodeccuoHanbHO obpazoBarenbHO nporpammbl CIIO (OIIOIT CIIO) nHa
0a3e 0CHOBHOTO 00111ero 00pa3zoBaHusl PU MOJATOTOBKE KBATM(UIUPOBAHHBIX
paboumx, CIOyXaluX 1 CIICIUAIMCTOB CPEIHET0 3BEHA.
[Iporpamma pazpaboTana Ha OCHOBE MPUMEPHOI IPOTPAMMBI YTBEPKACHHOM
(PrAY «®HUPO» Ilporokos Ne 3 ot 21 wmrons 2015 r) peructpanydoHHbIH
HoMep pereH3un 384 ot 23 wurons 2015 r. cpenHero obiiero oopazoBaHus
y4eOHOW AUCHMIUIMHBI «DH3HKa», B COOTBETCTBUU ¢ PekoMeHmanmusIMu 1o
OpTaHW3aliK TIOJyYeHUs CpeaHero ooOmero oOpa3oBaHHS B MpeaeIax
OCBOEHHsI 00pa3oBaTeIbHBIX MPOTPAMM CpPEIHEro MpodecCuOHATHLHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO 00111er0 00pazoBanus ¢ yueroM [IpumepHoii
OCHOBHOW 00pa3oBareilbHON MPOTPaMMBI CpeIHEro ooOiero odpasoBaHus,
o100peHHoH pemeHreM deaepanbHOTO Y4e0 HO-METO NI eCKOTO0 00hEeTUHEHUS
1o o61eMy o6pazoBanHuto (mpotokos ot 28 uronsa 2016 r. Ne 2/16-3).

Coneprxanue mporpammbl « DU3UKa» HAPABICHO HA IOCTUKEHUE CIECAYIOUIUX
eJeun:

- OCBOCHHE 3HaHMA O (QyHIAMEHTAIbHBIX (U3UUECKUX 3aKOHAX H
OPUHIMNAX, JISKAIMX B OCHOBE COBPEMEHHOW (PU3UUYECKON KapTHHbI
MUpa; HanOojee BaKHBIX OTKPBITHSX B 00JACTH (DU3UKH, OKa3aBIIMX
OTIpEIEIISIIONIee BIUSHAE HA Pa3BUTHE TEXHUKHU U TEXHOJIOTUHU; METOJaxX
HAYYHOTO TO3HAHUS IPUPOJIbL;

OBJIQZICHHUE YMEHUSIMU NPOBOJAWTH HAOJIOACHUS, IUIAHUPOBATH U
BBITIOJTHATD AKCIIEPUMEHTHI, BBIABUTATh TUIIOTE3BI U CTPOUTH MOJICIH,
OPUMEHITh TOJIyYCHHbIE 3HaHUS 10 (Qu3uke [ OO0BICHEHHUS
pa3zHOOOpa3HbIX (PU3NUECKUX SIBJICHUN U CBOMCTB BEILIECTB; MPAKTUUECKU
UCIIOJb30BaTh  (PU3WYECKHE 3HAHUS; OLEHUBAThb JOCTOBEPHOCTH
€CTECTBEHHO-HAyYHOU WH(MOPMAIUH;

pa3BUTHE  TO3HABATEIbHBIX  HMHTEPECOB,  UHTEIUICKTYyalbHBIX U
TBOPUYECKUX CITIOCOOHOCTEH B MpoIlecce MPUOOPETeHNS 3HAHUM U YMEHUN
1o (pU3MKe C UCTIOJIb30BAaHUEM Pa3IMYHBIX UCTOYHUKOB MH(OPMALUU U
COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTUH;

BOCMHUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS 3aKOHOB
OpUPOJIbl, MCIOJb30BaHUS JOCTIKEHUN (PU3MKM Ha Oyaro pa3BUTHUSA
YEeJIOBEYECKOW LMBWIM3ALMK; HEOOXOAMMOCTH COTPYJHUYECTBA B
MPOIIECCE COBMECTHOTO BHITIOJHEHHUS 3a/1a4, YBAKHUTEIHHOTO OTHOIICHUS
K MHEHHIO OMIMOHEHTA NpH 00CYKIEHUH PO OJIeM eCTECTBEHHO -HAyYHOTO
COJEpKaHHA;  TOTOBHOCTM K  MOPAIbHO-3TUYECKOM  OLICHKE
UCIIOJIb30BaHMS HAayYHBIX JOCTIH)KEHHM, YyBCTBA OTBETCTBEHHOCTH 3a



3alIUTy OKPY’KaroIen Cpeibl;

WCIIOJIb30BaHWE MNPHOOPETCHHBIX 3HAHMM W YMEHHUW JUIA PEIICHUS
MPaKTUYECKUX 3a/1a4 IMOBCEAHEBHOM )KU3HHU, 0OecIieueHrs 0€30MmacHOCTH
COOCTBEHHOM >KU3HU, PAIMOHATBHOTO MPUPOIOTIOIb30BAHUS U OXPaHBI
OKpY>KaroIIe cpeibl U BO3MOKHOCTh IPUMEHEHUS 3HAHUI MPU PEIICHUN
3ajad4, BO3HHUKAIOIINX B MO CJIEAYIOLIEH npodec cHoHATLHOM
eI TCILHOCTH.

2. O0mas xapakTepucTHKA y4eOHOH TUCUMILIUHBI

B ocHoBe yueOHOW aucIUIUIMHBI «®DH3UKa» JISKUT yCTaHOBKA Ha
dbopMupoBaHue y 0Oy4aeMbIX CHCTEMbI 0a30BBIX IOHATUNA (U3UKH H
NPEACTaBICHUI O COBPEMEHHOW (U3MYECKON KapTHUHE MHpa, a TaKKe
BBIPA0OTKA YMEHHUI PUMEHSATH (U3UIECKHIE 3HAHMS KaK B TIPO(HecCHOoHaTBHON
NEeATSIILHOCTH, TaK W JUIS PEIICHHS )KM3HEHHBIX 3a/1a4.

MHorve ToJIOKEeHHsI, pa3BHBacMble (U3UKOH, pPacCMATPUBAIOTCS Kak
OCHOBA CO3TaHMSI U HCTIOJIh30BaHMSI UHGOPMAITMOHHBIX u
KOMMYHHKAIMOHHBIX TexHojoruil (MKT) — omgHoro M3 Hambosee 3HAYUMBIX
TEXHOJIOTUICCKUX JIOCTIKCHUH COBPEMEHHOM ITUBUIIM 3AIIHH.

®du3uka gaeT K04 K TOHUMAHWIO MHOTOYHCIICHHBIX SIBJICHUH U MPOIIECCOB
OKpy)Karomero Mupa (B €CTECTBEHHO-HAyYHBIX O00JacTSIX, COIMOJIOTHH,
SKOHOMHUKE, SI3bIKE, TUTEpaType U ap.). B duzuke hopmupyroTcss MHOTHE BUJIBI
JEATCIIbHOCTH, KOTOpPHIE WMEIOT MeTa- MpeAMETHBIM Xapaktep. K HuUM B
MEPBYIO OYEpEIb OTHOCATCSA: MOJCIMPOBAHHE OOBEKTOB W TIPOIIECCOB,
NPUMEHEHUE OCHOBHBIX METOJIOB IO3HAHMS, CHUCTEMHO-WH(GOPMAIMOHHBIN
aHaym3, GOPMYIMpPOBAHUE THIIOTE3, aHAJIU3 M CUHTE3, CPaBHEHHE, 0000IIICHHE,
CHCTEMAaTH3allvs, BBISBICHUE NPUYUHHO-CJICICTBCHHBIX CBS3EH, IOHUCK
aHAJIOTOB, yIIpaBJjeHWE 00BEKTAaMH M TporieccamMu. FIMEHHO 3Ta TUCIMILIMHA
MO3BOJISIET TTO3HAKOMUTH CTYJEHTOB C HAyYHBIMH METOJaMHU TO3HAHUS,
HAY4YUTh WX OTIMYATh TUTIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

duzrka HUMEEeT O4YeHh OOJIBIIIOE W  BCEBO3PACTAIOIIEE  YHUCJIIO
MEXIUCIUIUIMHAPHBIX CBSI3€H, TpUYEM HAa YpPOBHE KaKk TMOHSITHHHOTO
amnmapara, Tak U WHCTpyMeHTapusi. Cka3zaHHOE TMO3BOJISIET paccMaTpHUBATh
(GU3KNKYy KaK METAIUCUUIUIMHY, KOTOPas MPEI0CTaBIIAET MEK TUCITUTUTMHAP HBIN
SI3BIK JIJIST OTTUCAHUST HAyYHOW KapTUHBI MHpA.

dusrka SBISETCA CUCTEMOOOpa3yroumM (akTopoM JJisi €CTECTBEHHO-
HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI JISKAaT B
OCHOBE COJIEp)KaHUSA XUMHH, OuoJoTHHM, Teorpaduu, acTpOHOMHUH U
CIICIMAILHBIX ~ JTUCIMIUIMH  (TEXHWYeCKas MeEXaHWKa, JIICKTPOTCXHHKA,
ANIEKTPOHUKA H Ap.). YueOHas guciuiumHa «Du3ukay co3maeT yHU-
BEepCATbHYIO 0a3y JJIs M3y4deHus oO0menpodecCHOHANBHBIX U CIEIHaIbHBIX
JTUCIMIUIMH, 3aKiaabiBas (yHIaMEHT [JI  IOCJCAYIONIETO OO0y4YeHHUs
CTYJICHTOB.

OO6nanast TOTHYECKOW CTPOWHOCTHIO M OMHPASICh HA SKCTIEPUMEHTATbHBIC



¢axTel, yueOHas auciMIumHa « Pu3rka» GOpMUPYET Y CTYACHTOB IO JIMHHO
HayqyHOE MUPOBO33peHue. Ou3nKa SIBIIETCS OCHOBOH YUEHHS O MaTepUAILHOM
MUPE U peaeT npooaeMbl 3TOTO MUPA.

[Tpu ocBoernu npodeccun 08.01.25 Mactep OTIEIOYHBIX CTPOUTENHHBIX U
JNEKOPATUBHBIX PabOT, TEeXHUYECKOro mpoduisi mnpodhecCuoHATbHOTO
oOpazoBaHus pU3MKaA U3ydaeTcs Kak mpoduiabHas ydeOHas TUCITUIUIHHA.

Teopernueckue cBeneHus: 1Mo (PU3UKE JOTOJHSIIOTCS JEMOHCTPAIMSIMU U
Ja00paTopHBIMHU paboOTaMH.

N3ydyenne o0meoOpa3oBaTenbHON y4eOHOW JIUCIUIUIMHBI —« DH3HKay
3aBepIIaeTCs MoABEICHHEM UTOTOB B (hopme auddepeHImpoBaHHOTO 3a4eTa.

3. MecTo yueOHOM IMCHMILIMHBI B y4¢0HOM TJIaHe

B y4ueOHBIX TutaHax MecTo y4eOHOW IUCIUIUIMHBI PU3WKa — B COCTaBe
00111€00pa30BaATENLHBIX YUYEOHBIX AUCIUIUIMH 10 BBIOOPY, GOPMUPYEMBIX U3
o0s3arenbHbIX NpeaMeTHbIX 00acteit ®I'OC cpeanero oo61iero oopazoBanusi,
s npodeccun  08.01.25 Mactep OTHAENOYHBIX  CTPOUTEIBHBIX U
JNEKOPATUBHBIX PabOT TeXHWYECKOoTo Tpoduias  MpodecCHOHATHLHOTO
oOpa3zoBaHus.

4. Pe3ynbTaThbl 0CBOEHUS YYEOHOMW AU CIUILIHHBI

OcBoeHue cojepkaHusi y4eOHOU MUCIUIUTMHBI «DPU3nKay 00ecTieunBaeT
JOCTUKEHHUE CTYIEHTaMU CJIEIYIOIIUX Pe3yJIbTaTOB:

+ JTMIHOCTHBIX:
YyBCTBO TOPJOCTH MW YBWKEHUS K WCTOPHH U JTOCTIDKCHUSM
OTEYECTBEHHOW  (M3MYECKOW HayKd, (QHU3WYECKH TPaMOTHOE
MOBEICHHE B TMPO(PECCHOHATHHON JEATEILHOCTA H OBITYy TIpHU
oOpaileHnu ¢ npudopaMu U yCTPOUCTBAMU;

TOTOBHOCTh K TMPOJOJDKEHUIO 00pa3oBaHWA W TOBBIIICHUS
KBaTMUKAIMU B M30paHHON MpO(eCcCHOHATHHON AEITETbHOCTH U
00BEKTHBHOE OCO3HAHHE POJI (PU3MIECKUX KOMITCTCHIIHIA B 3TOM;
yYMEHHUE UCIIOJIh30BaTh IOCTHXKEHHSI COBPEMEHHOHN (DU3NUECKON HAyKH
U (QU3NYECKUX TEXHOJOTHHA JUIi TOBBIIMICHUS COOCTBEHHOTO
WHTEJUIEKTYyalbHOTO Pa3BUTHS B BBIOpaHHON MpoQecCHOHATBHOM
e TEIIbHOCTH,

YMEHHE CaMOCTOSATEIHHO J00BIBaTh HOBBIC JJIs1 ce0sl (hu3MyecKue
3HAHUS, UCTIOJIB3YS JJIsl 3TOTO JOCTYITHBIE HICTOYHUKH UH(POPMAIIHH;
YMEHHE BBICTPAanBaTh KOHCTPYKTUBHBIC B3AUMOOTHOIIICHHUSI B KOMaH/IE
0 PEIICHUIO OOIHX 3a/1a4;

YMEHUE VIPaBIATh CBOEW I[MO3HABATENILHOW  JIEATEILHOCTHIO,
MPOBOJUTH CAMOOIICHKY YPOBHSI COOCTBEHHOTO HMHTEIUICKTYaJLHOTO
pa3BUTHS;

MCTAIIPpCAMCTHBIX!



UCII0JIb30BaHKE PA3JIMYHBIX BUAOB IO3HABATEIbHOM JEATEIHOCTH JIJIS
pemieHus (U3MYECKUX 3a]a4, NPUMEHEHHE OCHOBHBIX METO/OB
no3HaHusA (HaOJIOECHUs, ONIMCAHMsI, U3MEPEHUs, SKCTIEPUMEHTA) JJIst
M3Y4YEHUs Pa3JIMUHBIX CTOPOH OKPY’KAIOLIEH 1eHCTBUTENbHOCTH;
UCII0JIb30BaHNE OCHOBHBIX MHTEIUIEKTYAJIbHBIX OIEPaIii: TOCTaHOBKU
3a1a4yy, (popMyIMpOBaHUS TUIIOTE3, aHAIM3a U CUHTE3a, CPABHEHMUS,
000011IeHNs, CUCTEMAaTH3alliY, BBISBICHUS MTPUYUHHO-CJIEICTBEHHBIX
CBsI3€, IOMCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJIOB JJIsI U3YUCHHUS
pPa3IMYHBIX CTOPOH (PU3NUECKUX OOBEKTOB, SIBJICHUI U MPOIECCOB, C
KOTOPBIMH ~ BO3HHMKAaeT  HEOOXOJUMOCTb CTaJIKUBaTbCs B
npodeccuoHanbHOM cdepe;
YMEHHUE TeHEPUPOBaTh UAECU U ONPENEIITh CPEACTBA, HEOOXOUMBbIE
JUISL MIX pealn3alliu;
YMEHUE HCMOJb30BATh pA3JIMUYHbIE HMCTOYHUKUA Ui TOJTy4EHUs
buznueckoit nHGOpPMAaIH, OLICHUBATH €€ JOCTOBEPHOCTH;
YMEHHUE aHAJIU3UPOBATH U MPEACTABISATh MH(GOPMALUIO B Pa3IMUHbBIX
BUJAX;
yMEHUE MyOJMYHO TPEACTaBIATh PE3yJIbTaThl  COOCTBEHHOTO
UCCIIeIOBaHMs, BECTU JIUCKYCCUHU, JOCTYITHO U TAPMOHUYHO COYETast
cojep:kaHue U GopMbl MPEACTABIIEMON HH(DOPMaLIUY;

+ MPEIMETHBIX:
C(hOpPMHUPOBAHHOCTh MPEACTABICHUH O PO U MecTe (U3UKU B
COBPEMEHHON Hay4YHOW KapTHHE MHUpA; MOHUMaHHE (PUIUIECKOM
CYIIHOCTH HaOJIroaeMbIX BO BceeneHHOW sBIIeHWH, posii (GU3WKA B
dbopMupoBaHuM Kpyrozopa U (GYHKIMOHAIBHOW TPaMOTHOCTH
YeJI0OBEKa JUIsl PeLleHHs TPaKTUYEeCKUX 3a/1a4;
BJAJ€HUE  OCHOBOIOJIATAIOUMMHU  (PU3UUYECKUMHU  TMOHSATHIMU,
3aKOHOMEPHOCTSIMH,  3aKOHaMH W TEOPHSIMH;  YBEPEHHOE
UCIIOJIb30BaHue (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIMKY;
BJIaJICHUE OCHOBHBIMU METOJJaMH  HAy4YHOTO MO3HAHUS,
UCTIOJIb3yeMBbIMH B (U3UKE: HAOIIOACHUEM, OMTUCAaHUEM, H3MEPEHUEM,
HKCTIEPUMEHTOM;
yMeHusi o0pabaThiBaTh pe3yiabTaThl M3MEPEHUM, OOHAPYKHUBATh
3aBUCUMOCTb ~ MEXKAY (U3NYECKUMHU  BEIMYHHAMHU, OOBACHITDH
MIOJIy4YEHHBIE pPE3yJIbTaThl U JEaTh BBIBOJIBL;
c(hOpMHUPOBAHHOCTH YMEHUS peliaTh (PU3UUeCKue 3a/1a4u;
c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHATH MOJY4YCHHbIC 3HAHUS JIs
0O0BSICHEHUsI YCJIOBUHM NMPOTEKaHUs (PU3UUECKUX SIBJICHUW B MPUPOJE,
npodeccruoHanbHOM cdepe U s IPUHATUS TPAKTUYECKUX PEIICHUH B
MMOBCEITHEBHOM JKU3HU;
C(hOpMHUPOBAHHOCTh COOCTBEHHON TO3MIMU 1O OTHOUICHUIO K
du3nyeckoit HHPOpMaLKK, TOTYyHaeMON U3 Pa3HBIX HCTOYHHUKOB.



5. Conep:xkanue y4eOHOM JUCIUINIAHBI
BBenenne

®dusuka — (PpyHIaMEeHTaIbHAA HayKa O MPUPO/IE.

EcTecTBEeHHO-HAayuHBIM METOJI MO3HAHUS, €r0 BO3MOMHOCTH M TPaHUIIBI
MPUMEHUMOCTH. DKCIIEPUMEHT M TEOpHUSl B MPOIECCE MO3HAHUS MPUPO/IBI.
MoaemipoBanre GU3NIECKUX SBICHUA U IIpolieccoB. Poib skcniepumenTa u
TEOPUU B TMporecce TOo3HaHUSA Tpupoabl. Duznyeckas BeIUMYHHA.
[lorpemmHocTy u3MepeHuit ¢GuU3MYeCKUX BeMMUMH. DU3NUECKUE 3aKOHBI.
['panunibl mpuMeHUMOCTH (GU3NUECKUX 3aKoHOB. [loHATHE O (u3MUEecKOn
KapThuHe Mupa. 3HadeHune ¢u3nku npu ocBoeHnmn mnpodeccuit CIIO m
cuennaabHocTeit CIIO.

1. MexaHuka

Kunemarnka. Mexanunueckoe nBuxkenue. Ilepememenue. ITyts. CkOpoCTb.
PaBHOMEpHOE NPSAMOJIMHEHHOE NBWXKEHUE. YCKOpeHue. PaBHOmepeMeHHOe
npsMojuHelHoe ABwkeHue. CBoOogHoe majeHue. J[BuwkeHue Tena,
OpOIIICHHOTO TOJ VyrjioM K TOPHW30HTY. PaBHOMEpHOE IBWXEHHE II0
OKPY>KHOCTH.

3akonbl MexaHuku Hprorona. llepBriii 3akoH Herorona. Cuma. Macca.
Nmnynec. Bropoit 3akoH HploTtoHa. OCHOBHOM 3aKOH KIJIACCUYECKOU
nuHaMuku. Tperuit 3akoH HprooToHa. 3aKOH BCEMHUPHOTO TATOTEHMS.
I'paButarmonnoe nosie. Cuna tsixectd. Bec. CiocoObl u13MepeHus Macchl TeJ.
Cusbl B MEXaHHUKE.
3aKOHbBI COXpAaHEHUSI B MEXAHHUKE. 3aKOH COXpaHEHUsl UMITYJbca. PeakTuBHOE
newkenne. PaboTa cubl. PaboTa moTeHnnanpHbIX L. MOIMHOCTE. DHEPTHS.

Kunernueckas
sHeprud. lloTeHnmanbpHas 3HEPrUs. 3aKOH COXPAHCHUS MEXAaHUYECKOU
sHeprun. [IppuMeHeHrne 3aKOHOB COXPAHECHMUS.
JlemoHCcTpannu

3aBUCUMOCTh TPACKTOPHUHU OT BEIOOPA CUCTEMBI OTCYETA.

Buabl MEXaHM4ECKOTO ABUKCHUS.

3aBUCUMOCTh YCKOPEHHUSI Tejla OT €ro MacChl U CHUJIbI, JICMCTBYIOIIEH Ha
TEJO.

CnoxxeHue CUIL.

PaBeHCTBO ¥ NPOTHMBOMNOJOXKHOCTh HAIPABJICHHUS CWI JCUCTBUA U
MPOTUBOJCUCTBUS.

3aBUCUMOCTD CHUJIBI YIIPYTOCTH OT AehopMallvu.

Cunbl TpeHuUs.

HesecoMocTs.

PeakTnBHOE NBUKEHUE.

[lepexo1 moTEHIIMAILHON SHEPTUU B KUHETHUECKYIO U 00paTHO.
JlaGoparopHbie pabOThI

HccnenoBanne ABMKEHUS Teja MO AEHCTBUEM MMOCTOSIHHOW CUJIBI.

N3ydeHune 3aKk0Ha COXpAaHEHU UMITYJIbCA.



CoxpaHeHHE MEXaHUYECKOW IHEPTUU NPU ABHKEHUU TeJla MO ACHCTBUEM
CHJI TSDKECTH U YIIPYTOCTH.

CpaBHenue paboThl CHIIBI ¢ U3MEHEHUEM KMHETHUYECKOW DHEPTHH Tea.

N3yueHnne 3aKOHOB COXpPAHEHWS HA TMpHUMEPE yJaapa MIApoB U
OAUIMCTHYECKOTO MAasITHHUKA.

N3yuenne 0COOCHHOCTEN CHIIBI TPEHUS (CKOJIBKCHUS ).

2. OCHOBBI MOJIEKYJIIPHOH (PU3UKU U TEPMOJIMHAMUKH

OCHOBBI MOJIEKYJIAPHO-KMHETHYECKOW Teopuu. MaeanbHblil ra3. OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO -KHHETUYECKOM TeopuH. PazMepbl 1 Macca MOJIEKYJT
u aromoB. bpoyHoBckoe pgBwxkenue. Juddysua. Cunbl U sHeEprus
MEXMOJIEKYJIIPHOTO B3auMoJeicTBUs. CTpoeHHe ra3000pa3HbIX, KUAKUX U
TBEepAbIX Teld. CKOPOCTU ABHKEHHUS MOJIEKYJ] U UX H3MepeHue. MneanbHbli
ra3. /laBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIAPHO -KUHETUYECKOM TEO-
puu ra3oB. Temmneparypa u ee uzmepenue. ['a3oBbie 3aK0HbI. AOCOJIFOTHBIN
HyJIb TeMIeparypbl. TepMoaMHAMUUYECKas HIKala TeMIepaTrypbl. Y paBHEHHE
COCTOSIHUSI MACATBHOTO Tra3za. MoysipHas razoBasi MOCTOSTHHAS.

OcHoBbl  TepMoAMHAMUKH. (OCHOBHBIE TOHSATUS M OMNPEIECICHHUS.
BuyTpeHHsIs1 sHeprusi cucTteMbl. BHYTpEHHsISI 3HEprusi UACaIbHOrO Trasa.
Pabota u TemnoTa kak ¢GopMBbI Tepenavn dHEPTUuu. TemIoeMKoCTb. Y ienbpHas
TEIUIOEMKOCTh.  YpaBHEHHME TeruioBoro  Oamanca. IlepBoe  Hagamo
TEpMOJAUHAMUKH. AnuabatHbii mpouecc. [IpuHuun aelcTBUsA TEIIOBOM
Mammnbl. KIIJI TermuioBoro apurarens. Bropoe Hayano TepMOAWHAMUKHU.
TepMmoanHaMuueCKas mIKajga TEMIEpATyp. XOJOAUIbHbIE MAIIMHbL. TerIoBbIe
nsurarend. OxpaHa NpUpo/Ibl.

CroiicTtBa napoB. Mcnapenue u koHJeHcanus. HacbhllieHHBIA TIap U €ro
CBOMCTBa. AOCOJIIOTHAA U OTHOCUTEIbHAS BIAXKHOCTH BO3/1yXa. TOUKa POCHI.
Kunenue. 3aBucuMOCTh TeMrmeparypbl KUNEHUS OT JaBieHuda. lleperpersiii
11ap U €Tr0 UCIOJIb30BAHNE B TEXHHUKE.

CBolicTBa XUAKOCTEH. XapaKTEPUCTUKA JKUJIKOTO COCTOSHMS BEIIECTBA.
[IoBEpXHOCTHBIN CJIOM KUIKOCTU. JHEPTHUSI IOBEPXHOCTHOTO CJIOS. SBIICHUS
Ha FPaHMULIC )KUAKOCTHU C TBEPBIM TEIOM. KanuusipHbIe SBICHUS.

CaolicTBa TBEpAbIX Tell. XapaKTEPUCTHKA TBEPIOTO COCTOSIHUS BEIIECTBA.
VYopyrue cBoiicTBa TBepIbIX Ten. 3akoH ['yka. MexaHnueckne CBOWCTBA
TBEPABIX TeN. TeIIoBOe paclMpeHre TBEPABIX Tell U KuAKocTel. [lmaBnenne
Y KPUCTAIUIU3ALIUSL.

JleMoHCTpauuu

JIBrxeHre OpPOYHOBCKHUX YaCTHIL.

Huddyzus.

N3MeHeHne naBieHus ra3a ¢ U3MEHEHHEM TEMIIEPATyphl IIPU MTOCTOSHHOM
o0beme.

N3oTepMuueckuii 1 n300apHBIN IPOLIECCHI.

M3MeHeHne BHYTPEHHEN SHEPTHUH TN MPU COBEPIIEHUH PAOOTBHI.

Moemm TenIOBBIX JBUTATEIIEH.



Kurienne BoJbl Mpy NOHWKEHHOM JIaBJICHUH.

IIcuxpomeTp 1 rUrpoOMeETP.

SIBieHMS MOBEPXHOCTHOTO HATSKEHUSI U CMAYyUBaHUA.

Kpucrtamisl, amopdHbIe BEIECTBA, KUJKOKPUCTAUINYECKUE Tea.
JIabopaTtopHbie pabOThI

N3mepenne BIaXKHOCTH BO31yXa.

N3MepeHre NoBEpXHOCTHOTO HATSKEHUS KUIKOCTH.

HaOmonenune npouecca kpuctaumzanuu M3ydenue gepopmanyu

pacTsikeHus. I3ydeHne TemioBOro paciipeHUs TBEPIbIX TEL.

N3yuenne 0COOCHHOCTEH TEIJIOBOTO PACIIUPEHUS BOIBI.

3. DJEeKTpOoIMHaAMHUKa

DIIEKTPUYECKOE NOJIE. DIEKTPUUECKHE 3apsi/ibl. 3AKOH COXpaHEHMs 3apsaa.
3akoH Kynona. Dnekrpuueckoe nosie. Hanpsi>keHHOCTB 37EKTPUUECKOTO MOJIS.
[Tpuntun cymepro3unuu mojieii. Pabota cHil 3MeKTpOCTAaTHUECKOTO TOJIA.
[ToreHuman. Pa3HOCTh MOTEHIMAIOB. DKBUIMOTEHIMAIbHBIC IMOBEPXHOCTH.
CBs13p MEX/1y HaNPSIAKEHHOCTHIO U PA3HOCTHIO MMOTEHIIMAIIOB 3JIEKTPUYECKOTO
noJst. JIupnekTpuku B 3nekTpudeckoM nodie. [lonspuzanusi DUANEKTPUKOB.
[IpoBonnukn B anekrpudeckoM mose. Konpencaropel. CoenvHeHHE KOH-
JIGHCATOPOB B Oarapero. DHEPTHs 3apsHKEHHOTO KOHJACHCATOpa. DHEPTHS
BIEKTPUYECKOTO MOJIS.

3aKOHBI ~ TIOCTOSIHHOTO  TOKAa.  YCJOBHUS, HEOOXOIWMBIE  JJIst
BO3HUKHOBEHUSA M TOAAEpKaHUS dJIEKTpU4YecKoro Ttoka. Cuina Toka u
IUIOTHOCTh TOKa. 3akoH Oma mjsi yuactka nenu 6e3 DJIC. 3aBUCUMOCTD
AIEKTPUUYECKOTO CONMPOTUBJICHHS OT Marepualia, JMHbI W IUIOIAAN
MOMEPEYHOTO  CEUEHHsS] MPOBOJHUKA. 3aBUCUMOCTb  DJIEKTPUUYECKOTO
COINPOTHUBJICHUSA MPOBOJHUKOB OT TEMIEPATyphbl. DJIEKTPOJBHKYIIAS CHIIA
HMCTOYHHUKA TOKA. 3akoH OMa 1151 monHo# nenu. CoeauHeHne mpOBOJHUKOB.
CoenvHeHNE HCTOYHUKOB DJJICKTPUYECKOM »dHEpruu B Oarapero. 3akoH
Jlxoyns—IJlenna. PaboTta M MOIIHOCTB 3JEKTPUYECKOrO TOKa. TermnoBoe
JIECTBUE TOKA.

DJIEKTPUYECKAA TOK B PA3JIMYHBIX Cpelax. OJIEKTPUYECKUHA TOK B
MeTaiaXx. OJEeKTpOoHHBIM Ta3. PaboTa BbIXoja. DJEKTPUYECKUM TOK B
ANEKTPOJIMTaX. DJNeKTposm3. 3akoHbl Dapazes. IIpumeHeHue 37eKTposn3a B
TEXHUKE. DJICKTPUYECKU TOK B razax W BakyyMe. MoHu3zamusi raza. Buubl
razoBbix paspsgoB. Ilonatme o mma3me. CBOWCTBA W NPUMEHEHUE
DJEKTPOHHBIX  IMYYKOB. OJJEKTPUUYECKUM TOK B  IOJYIPOBOJHUKAX.
CoOcTBeHHasi MPOBOJAMMOCTh TOJYNPOBOJHUKOB. [lomympoBOIHUKOBBIEC
puOOPHI.

MaruuTtHoe mnosne. Bektop HMHAYKIMM MarHUTHOTO ImoJid. JlencTBue
MAarHuTHOTO TIOJIsI HAa IIPSIMOJIMHENWHBINA IPOBOJHUK C TOKOM. 3aKOH AmIepa.
B3aumopelictBue TOKOB. MarHuTHbli moTok. PaboTa 1o mnepemenieHuro
MPOBOJHUKA C TOKOM B MAarHUTHOM Tiojie. J[€MiCTBME MarHMTHOTrO MOJII HA



npwkymmics 3apsan. Cumma Jlopenua. OmnpeneneHue yaenbHOTO 3apsja.
YckopuTenu 3apsyKEHHBIX YaCTHII.

DJIEKTpPOMarHuTHasE ~ WHAYKOMUS.  DJEKTPOMAarHUTHAas  WMHIYKUUA.
Buxpesoe anekrpuueckoe nosie. CaMOMHAYKIUSA. DHEPTUsl MAarHUTHOTO TIOJIS.
JleMOHCTpauuu

B3aunmonencTBre 3apssKEHHBIX TEIT.

[IpOBOJTHUKY B 3JEKTPUUECKOM TOJIE.

JIMBNEKTPUKHU B 3JIEKTPUYECKOM ITOJIE.

Konnaencaropsl.

TemnoBoe NEUCTBHUE IEKTPUIECKOTO TOKA.

CoOcTBeHHasd ¥ MPUMECHAs MPOBOJAUMOCTD MOIYIPOBOTHUKOB.

ITonynpOBOAHUKOBBIN JUON.

Tpanzucrop.

OnsIT DpcTena.

B3anmopencTeue NpoBOIHUKOB C TOKAMU.

OTKIIOHEHUE DIIEKTPOHHOTO Iy4Ka MATHUTHBIM IOJIEM.

DJeKTpOABUTATEb.

DNIEeKTPOU3MEPHUTENBHBIE TPUOOPHI.

DJIEKTPOMArHUTHAsT UHTYKIIHS.

OnbiTel Dapages.

3aBucumocth DJ[C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbl TOKA U
WHJYKTUBHOCTH MTPOBOTHUKA.

Pabota snexTporeneparopa.

Tpancdopmarop.
JlaGoparopHbie pabOTHI

N3yyenne 3akoHa OMa g ydacTKa UENW, MOCJIEIOBAaTEbHOTO |
MapajvieIbHOTO COEIUHEHUS POBOJHUKOB.

N3yuenune 3axkoHa OMa Ui OJIHOM LIETIN.

N3ydeHune sBIEHUS 3JIEKTPOMAarHiTHOM UHAYKIIHH.

Omnpenenenrie KoIPHUIMEHTA TOJIE3HOTO JCHCTBUS  AJNEKTPUUYECKOTO
YalHHKA.

Omnpenenenne TeMnepaTypbl HUTH JIAMITbl HAKAJTMBAHUS.

Ompeneneanie  OJIC W BHYTPEHHEr0 CONPOTHUBIICHUS  UCTOYHHMKA
HaIpsKEHUS.

4. KonebaHusi ¥ BOJIHbI

Mexanudeckue koJsiebanusi. KonebGarenbHoe nBmkeHue. ['apMoHUUYECcKUe
koJiebanusi. CB0OOJHbIE MEXaHUUECKUE KOJleOaHus. JINHeHbIe MEXaHUYECKHE
KoJieOaTebHbIe CHUCTeMBI. [IpeBpaimieHne »HEpruu TpH  KoJeOaTeIhbHOM
nwkeHnn.  CBOOOJHBIE — 3aTyXalwIMe  MEXaHHMYECKHEe  KoJeOaHWs.
BoiHyX1€HHBIE MEXaHUYECKHUE KOJIeOaHus.

Yopyrue BoisHbl. [lonepednbie U NpOAOJNBbHBIE BOJIHBL. XapakTep UCTUKH
BOJIHBI. YpaBHEHHE IUIOCKOW Oerymield BomHbl. WHTepdepeHius BOIH.
[lonsitue o nau@pakuu BOJH. 3BYKOBBIE BOJHBI. YIBTPa3ByK M €ro
MIPUMEHEHNE.



OnekTpomarHuTHele  KoJieOaHusa.  CBOOOJHBIE  BJIEKTPOMArHUTHBIE
koneOanus. [IpeBparienue sHeprun B KOJeOATEILHOM KOHTYpe. 3aTyXarolue
AJIEKTPOMAarHUTHbHIE KOJIeOaHUsI. I'eneparop HE3aTyXaroluX
ANIEKTPOMArHUTHBIX KoJieOaHW. BBIHYXJIE€HHbIE 2JEKTPUUECKUE KOJICOAHHUS.
[Tepemennslit TOk. ['eHEpaTOP MEPEMEHHOTO TOKA. EMKOCTHOE M MHIYKTUBHOE
COINPOTHUBJICHUSA MEPEMEHHOTO TOKAa. 3akOH OMa i 3IEKTPUYECKOW Lienu
nepeMeHHoro Toka. Pabota W MOIIHOCTH mepeMeHHOTO Toka. ['eHepaTopbl
toka. Tpanchopmaropsl. Toku BeicOKOW yacToThl. llomyuenue, nepenada u
pacnpenencHue JIEKTPOIHEPTUM.

DNEeKTPOMAarHUTHBIE BOJIHBI. DJIEKTPOMArHUTHOE MOJI€ KaK OCOOBIM BHUJ
MaTepuu. ODJIEKTpOMarHuTHele BoOJIHBI. Bubparop ['epma. OTKpBITHIN
KoJiebaTenbHbId KOHTYp. M3o0perenue pamuo A.C. IlomobiM. Ilonsitue o
panuocBsa3y. [IpuMeHeHne 3JeKTpOMAarHuTHBIX BOJIH.

JlemoHCcTpannu

CB00O/1HBIE U BBIHYK/JIEHHbIE MEXAaHUYECKHUE KOJICOAHMUS.

Pe3onanc.

OO6pa3zoBaHue U pacnpoOCTPaHEHUE YIPYTUX BOJIH.

YacToTa KoyrebaHuii 1 BICOTa TOHA 3BYKA.

CB0OOIHBIE AIEKTPOMArHUTHBIC KOJICOAHUS.

OcmworpaMma nNepeMEHHOT0 TOKa.

KonzaeHcarop B enu nepeMeHHOro TOKa.

Karyiika nHIYKTUBHOCTH B LIENU NIEPEMEHHOTO TOKA.

Pe3onaHc B 11ocienoBarenbHOU LENU IEPEMEHHOTO TOKA.

N3irydenre U npueM 3JIEKTPOMArHUTHBIX BOJIH.

Pagnocss3s.

JlabopaTopHBIE paOOTHI

N3ydenne 3aBUCUMOCTH IIEpHO/1a KOJICOaHU HUTSHOTO (UM MPY>KHUHHOTO)
MasiTHUKA OT JJIMHBbI HUTU (WJIM Macchl rpy3a).

NHayKTHUBHBIE 1 EMKOCTHOE CONIPOTHUBIICHUS B IIEMHU IIEPEMEHHOTO TOKA

5. OnTuka

[Ipupona ceera. CKOpOCTh pacOpOCTPAHEHUS CBETA. 3aKOHbBI OTPAXKEHUS U
npenomieHua cBera. llomHoe otpaxenwue. JIuH3bl. [1a3 kak onThydeckas
cucteMa. Ontudeckue npudopsHl.

BonHoBbie cBoiicTBa cBera. HMuTepdepenims cBera. KorepeHTHOCTH
CBETOBBIX nydeil. MHTepdepeHiuss B TOHKHMX IuleHKax. [lomocel paBHOU
tommmubl. Kosbia Herorona. Mcnonb3oBaHue uMHTEp@EpEeHIIMU B HAyKE U
texHuke. [udpakuus ceera. Hudpaxkuus Ha WETUM B NapalieNbHBIX JIydax.
Hudpakunonnas pemerka. [lonsitue o ronorpadpuu. [omspuzarus
nonepeyHsix BoJH. [lossipuzanus ceera. [ABoiiHoe nyuenpenomiuenue. [loms-
pounbl. Jlucnepcus ceera. Bunabl cniektpoB. CrieKTpbl Hcityckanus. CHeKTpsbl
noryionieHusl.  YiabTpaduoneroBoe M UH(QpaKpacHOE  U3Iy4CHHUS.
Penrrenosckue myun. VX npupoaa u CBOMCTBA.



JleMOHCTpauuu
3aKOHBI OTPAXKEHUS M MPETIOMJICHHS CBETA.
[losHOE BHYTpEHHEE OTpaKEHUE.
OnTtuueckue npudopsHI.
WNuTepdepenius crera.
Hudpakmus cera.
[lonspuzauus csera.
[losryueHue criekTpa ¢ TOMOIIbIO TPU3MBI.
[Tonmy4yenue criekTpa ¢ MOMOIIBIO TU(HPAKITUOHHON PEIIETKH.
CnekTpockorl.
JlabopaTopHBIE pabOTHI
N3ydenne n300pakeHusi IpeAMETOB B TOHKOM JIUH3E.
N3yuenne naTeppepeHiny u AudpaKiiuy cBeTa.
['pamyrpoBKa CIEKTPOCKOIA U OTIPEIeTICHNE IITMHBI BOJHBI CTIEKTPAJIbHBIX
JIMHHM.

6. OCHOBBI CIIEUATBHON TEOPUU OTHOCUTEIHHOCTHU
NHBapuaHTHOCT MOAYJII CKOPOCTH cBeTa B BakyyMe. lloctymnarsl
OuHireriHa. [IpocTpancTBO ¥ BpeMs CIEMUAILHON TEOPUH OTHOCHUTENBHOCTH.
CBs13b MacChl M JHEPTUU CBOOOTHON YaCTHUIbl. DHEPTHS TTOKOSI.

7. 27eMEHTBI KBAaHTOBOW (DU3UKHU

KBanTtoBas ontuka. TemnoBoe u3znydenue. PacnpeneneHue 3HEpruu B
criekTpe abcomoTHO uépHoro Tena. KBantoBas rumnotesa Ilnanka. DOTOHBI.
Buemmnnii  porosnexrpudeckuii sddext. Bayrpennuii dotosadpdext. Tums
dotosnemenToB. JlaBnenue cera. lloHsATHE O KOPMYCKYISIPHO-BOJIHOBOM
MIPUPOJIE CBETA.

Ouzuka aroma. Pa3Buthe B3MJIS0B HAa CTPOEHUE BENIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoJa. SAnepHas MoAenb aToma.
OmeiTel D. Pesepdopma. Moaenp aroma Bojmopoaa mo H. bopy. I'nnotesa ne
bpoitns. CootHomenue HeonpenenéHHocted ['eiizenOepra. KBaHTOBBIE
TE€HEPaTOPHI.

®uzuka aroMHoOro sapa. EcTecTBeHHas paguOaKTUBHOCTb. 3aKOH
paguoakTuBHOTO pacmaga. (CrnocoObl HaOMIOAEHUA U PETUCTpaluu
3apspkeHHBIX yacThil. Dddext BaBumopa — UepenkoBa. CTpoeHHE aTOMHOTO
saapa. JlepekT macchl, dHEprus CBSI3M M YCTOWYMBOCTH ATOMHBIX SIJIEP.
Snepueie peakuuu. VICKyCCTBEHHAs paguOAKTUBHOCTB. JleNeHUE TSKENbIX
sanep. Llennas spepHas peakuusd. Yrnpasisiemas LenHas peakuusd. AnepHbin
peaktop. llomyueHne pagUOAKTUBHBIX H30TONOB M HMX I[PUMEHEHHUE.
buonornueckoe nelcTBHE PAAMOAKTUBHBIX M3JIyYCHHU. OJIEMEHTapHbBIC
YaCTHULIBI.

JleMOHCTpanuu

®dotordPexr.

JInHenvaTele CIEKTPBI PA3JINYHBIX BELIECTB.



Nznydenue nazepa (KBaHTOBOT'O T€HEPATOPA).
C4YeTyrK MOHU3UPYIONIUX U3JTyYEHH.
8. DBosmrornsa Beenenuoi

Crpoenue u paszsutue Beenennon. Hama 3Be31Has cuctema — [aymakTuka.
Hpyrue ramnaktukn. beckoneuHocth Bceenennoit. IloHsiTHE 0 KOCMOJIOTHH.
Pacumpsromasics Bcenennas. Mogaens ropsadeit Bceenennoil. CtpoeHue u
npoucxoxaecHue ['anaktuk. TéMHas Marepust U TEMHAsL SHEPTHUSL.

OBomorust  3Be3nA. l'unore3a npoucxoxkjaeHuss COJHEYHOU CHCTEMBL.
Tepmosiaepusiii cunre3. [IpoOnema TepMOsSIAEpHON SHEPTrEeTUKU. DHEPTUS
Connna u 3Be3/1. IBoJronus 3Be31. [Ipoucxoxaenue CoMHEUHON CUCTEMBI.
JleMOHCTpauuu

CousiHeuHast cucteMa (MOJIENb ).

doTorpaduu mIaHeT, CAENaHHBIE ¢ KOCMHYECKUX 30HI0B.

Kapra JlyHsl u miaser.

Ctpoenue u 3Bomonust Beenennoii.

[IpumepHbie TeMbl pedeparoB (I0KJIA0B), UHIAUBUIYAILHBIX TPOEKTOB
- Anekcanap I'puropseBud CTONETOB — PYCCKHUM (PU3UK.
- Anekcanap CremanoBuu I[lomoB — pycckuil yuyeHblid, u300peraresb
panuo.
- AnbTepHaTUBHASA SHEPTETUKA.
- AKycTHUYECKHE CBOKCTBA MOJIYIIPOBOIHUKOB.
AHnpe Mapu Amriiep — OCHOBOTIOJIOKHUK 3JIEKTPOJUHAMHUKHU.
ACHHXPOHHBIN JBUraTEINb.
- AcTtepousl.
ACTPpOHOMUS HAIIMX JHEH.
AtomHas pusuka. M3otonsl. [IpruMeHeHne paguoakTUBHBIX U30TOIOB.
beckOHTaKTHbIE METOIbI KOHTPOJISI TEMIIEPATYPHI.
- bunossipHbIe TPAH3UCTOPHI.
- bopuc CemenoBuu SAAkoOu — (u3uk u u3o00perarenb.
Bemuuaiimme oTkpeITUS (PU3HKH.
Buabl snekrpuueckux paspsiioB. DIEKTpUUYECKUE pa3psiibl Ha CIyxOe
YeJI0BEKa.
Brusinue nedektoB Ha pU3MYECKUE CBOMCTBA KPUCTAILIOB.
Bcenennas u reMHas matepus.
lNanmuneo I'anmnenn — OCHOBATENb TOYHOTO €CTECTBO3HAHUS.
- T'onorpadus u ee npuMeHeHHe.
- JIBMXKeHUeE Tena NepeMEHHON MACCHI.
- Iudpakmus B HaIei )KU3HU.
- JKunkue KpucTamisl.
- 3akoHbl Kupxroda aJis anekTpuyeckoil uemnu.
- 3aKOHBI COXPAHEHUS B MEXAHHUKE.
- 3HaueHue OTKpbITHi [ amues.
- Hrops BacunbeBuu KypuaroB — Qu3uk, opraHu3aTop aTOMHOM HayKH U
TEXHUKHU.



Hcaak HproToH — co31aTenb KiIacCHIecKon (PU3UKH.

Hcrnonp30BaHKeE JIIEKTPOIHEPTUU B TPAHCTIOPTE.

Knaccuduxaius 1 XxapakTepUCTUKH JIEMEHTAPHBIX YaCTHII.
KoHCTpyKIIMOHHAA MPOYHOCTh MATEPUANIA U €€ CBA3b CO CTPYKTYPOIL.
KoHcTpyKIns 1 BUIIBI 1a3€POB.

KpuosnektpoHrka (MUKpO3IEKTPOHUKA U XOJION).

JlazepHble TEXHOJOTUH U UX UCIIOJIb30BAHHUE.

Jleonapo na Bunuu — yueHslil u u3o00peraresb.

MaruautHsie n3mMepeHus (MPUHLIUIBI TOCTPOEHUS IPUOOPOB, CIIOCOOBI
WU3MEPEHNS MArHUTHOT O ITOTOKA, MArHUTHOW MHTYKLINN).

Maiikn ®apaneit — co3aarenb yueHus 00 3JIeKTPOMArHUTHOM IOJI€.
Maxkc Ilnank.

MeTto1 Me4eHbBIX aTOMOB.

MeTto 161 HaOTIOIEHHS U PETUCTPALIUY PAIUOAKTUBHBIX U3JTyYE€HUH U
YaCTHII.

Merto 1l onpenesieHus INIOTHOCTH.

Muxann BacwibeBud JIOMOHOCOB — y4€HBIN SHIMKIIOTIEAUCT.
Moaemu atoma. OneiT Pesepdopa.

MoJiekynsipHO-KMUHETHYECKAsl TEOPUS HJI€aIbHBIX Ia30B.

MoJiHrsS — ra30BbIi pa3psa B IPUPOIHBIX YCIOBUSX.
HaHnoTexHONOTHS — MEXIUCUUIUIMHAPHAS 0071aCTh GyHAAMEHTAILHOM U
NPUKIIAJHON HAYKU U TEXHUKHU.

Huxona Tecna: >ku3Hb U HEOObIYANHHBIE OTKPBITHS.

Hukomnait KonepHuk — co3aaress reMoLeHTPpUY €CKOM CUCTEMBI MUPA.
Hunse bop — oaun U3 co3nareneit coBpeMeHHON (PU3UKH.
Hyxneocunres Bo Beenennoi.

O06BbsicHeHne (OTOCUHTE3A C TOUKH 3PEHUST (PUBUKH.

Onrryeckue sBJICHNS B IPUPOJIE.

OTKpBITHE U TPUMEHEHHNE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOIUMOCTH.
IlepeMeHHBIN IIEKTPUYECKUN TOK U €r0 IPUMEHEHHUE.

[Ina3Ma — 4eTBepTOE COCTOSIHUE BEILIECTBA.

[Inanersl COMHEYHOM CUCTEMBI.

[ToynipOBOTHUKOBBIE JATYMKN TEMIIEPATYPHI.

[IpuMeHeHue KUAKUX KPUCTAIUIOB B MPOMBIIIEHHOCTH.

[IpumeHeHue A1epHbBIX PEAKTOPOB.

[Mpupoxa peppomarnerusma.

[Tpo6emMbl 3KOJIOTHH, CBSA3aHHBIE C UCIIOJIb30BAHUEM TETJIOBBIX MAIIIMH.
[Ipou3BOCTBO, IEpEIaYa U UCMOJIb30BAHHUE AJIEKTPOIHEPTUH.
ITpoucxoxaenne CoHEUHON CUCTEMBI.

[Tbe30nmexTpryeckuii 3PQPeKT ero mpuMeHeHHe.

Pa3Butue cpencTs cBSA3U U paamo.

PeakTrBHBIC ABUTATEIN U OCHOBBI pa0OThI TETJIOBOM MAIIIHBI.
PenukroBoe nsznyuenue.

Pentrenosckue myuu. ctopus otkpeitus. [ [pumenenue.



Posxnenne n 3BOIrOLMs 3BE3 1.

Poub K.O. [Ino1KOBCKOT0 B pa3BUTUHA KOCMOHABTUKH.

CBeT — 3JIEKTpOMArHUTHAs! BOJIHA.

Cepretii [TaBnoBuu KoponeB — KOHCTPYKTOp M OPraHU3aToOP MIPOU3BOJICTBA
PAKETHOKOCMHMYECKON TEXHUKHU.

Cuubl TpeHUs.

CoBpeMeHHasi CIyTHUKOBAs CBSI3b.

CoBpemeHHas (pu3nyeckas KapTuHa MUpa.

CoBpeMeHHbIE CPEACTBA CBA3H.

CoJHIIE — UCTOYHHUK KU3HHU HA 3eMIIE.

Tpanchopmatopsl.

VYnbTpa3Byk (I0JIlydeHUE, CBOUCTBA, IPUMEHEHHE).
VYrpaBiseMbli TEpMOSAAEPHBINA CUHTES.

YckopuTenu 3aps>KeHHbIX YaCTHIL.

Pu3uKa U My3bIKa.

duznyeckue CBOMCTBa aTMOC(hEpPHI.

DOTOIIIEMEHTHI.

dotorddexr. [pumenenue sBnerus hotorddekra.

Xanc Kpuctuan 9pcres1 — 0CHOBOIOIOKHUK SJIEKTPOMAarHeTu3ma.
YepHble AbIPHIL.

[Ilkana 351€KTPOMArHUTHBIX BOJIH.

DKoyorudeckre npoOIeMbl U BO3MOKHBIE ITYTH UX PEIICHUS.
DJIEKTPOHHASA POBOJUMOCTb METAITIOB. CBEPXIIPOBOIUMOCTb.
Omumit XpuctuaHoBud JIeH — pycckuit Gu3MK.



6. TemaTnueckoe INIAHUPOBAHHE

OJII1.13 ®duzuka

Temarnueckwuii man o0meoOpazoBaTeIbHON y4eOHON JUCTIUTUIHBI

Ne Hanmenosanne pasnenoB u | KomiuecTBO 4acoB aymMTOpHON HArpy3ku CamocTOATE b HAS
TEMbI TeM Beero B dopme [Tpakrtuyeckue | pabora
TIPAKTH 9€C KO u
TOATOT OBKA nabopaTopHbIe
paboTh
1. Benenue 3
2. Pa3zpen. 1. Mexanuka 34 25 14
3. Pa3zpen.2. 34 25 15
Monekynsipaast ¢u3mka.
TepmonnHaMuka
4. Pazpen.3. 48 30 17
DJIeKTpOIMHAMHUKA
5. Pasgen.4. Konebanus u 20 15 5
BOJIHBI
6. Paznen.5. Ontuka 18 10 6
7. Pa3nen.6. DieMeHTHI 23 15 5
KBAaHTOBOW (PH3UKH
Hroro 180 120 62




7. XapaKTepUCTHKA 0CHOBHBIX BUI0B y4e0HOI1 1eSITe IbHOCTH CTY1€eHTOB

Conepxanue o0ydeHus | XapakTepucTHKa OCHOBHBIX BUOB JIEATETFHOCTU CTYACHTOB (Ha
YPOBHE YUEOHBIX JIEHCTBUIA)

Bsenenue VYMeHUs MOCTaHOBKH IEJICH IeATEIbHOCTH, INTAHUPOBAHMS CO0-
CTBEHHOM JIeSTEIbHOCTH JJIs JOCTUKEHHUS ITOCTaBICHHBIX
LeJeH, MpeaBUACHUS BO3MOXKHEIX PE3YIIbTaTOB ATUX JACHCTBUIA,
OpraHMU3alMi CAMOKOHTPOJISI M OL[EHKH MOJTY4EHHBIX
pPE3VIbTATOB.

Pa3BuTHE CIOCOOHOCTH SICHO ¥ TOYHO U3J1araTh CBOU MBICIIH,
JIOTMYECKH 00OCHOBBIBATH CBOXO TOUKY 3pEHUS, BOCIPUHHUMATH
¥ aHATM3UPOBATh MHEHUSI COOECETHUKOB, TPU3HABAS TTPABO
JPYTOro 4ejioBeKa Ha MHOE MHCHUE.

[IpousseaecHne n3MepeHusa GU3UUECKUX BEIUYNH U OLICHKA
TPaHUIIBI IIOTPEIHOCTEH M3MEPEHUM.

IIpencraBiieHre rpaHULIBI IOTPEINHOCTEN U3MEPEHHU ITpH
MMOCTPOCHHU U IPaHKOB.

VYMeHUe BBICKAa3bIBATh THITOTE3bI 1711 OOBACHEHUS
HaOJII0TaeMBIX SBJICHUH.

YMenue npeajiaraTb MOJICIH SIBICHHUH.

VkazaHue rpaHull IPUMEHUMOCTHU (DM3UYECKUX 3aKOHOB.
N3n0xeHne OCHOBHBIX ITOJIOKEHUI COBPEMEHHOM HaydHOH
KapTHHBI MUpA.

[IpuBenenre IpUMEPOB BIUSHUS OTKPBITHI B GDU3UKE HA
MPOTpPecC B TEXHUKE M TEXHOJOTUH MPOU3BOJICTBA.
Hcnonws3zoBanue MaTepHeTa 11 nmovcka nHGopManuu

1. MEXAHUKA




Kunemamurxa

[IpencraBieHre MEXaHUYECKOTO ABMKECHUS TEla YPaBHEHUSIMHU
3aBUCUMOCTH KOOPJUHAT U IIPOCKIMEH CKOPOCTH OT BPEMCHH.
[IpeacraBiieHne MEXaHUYECKOIO JIBUIKEHUS Tejla rpahuKaMu
3aBUCHMOCTH KOOPJAWHAT M IIPOCKIIUEH CKOPOCTH OT BPEMEHH.
OmpeneneHne KOOPAUHAT PO ICHHOIO ITYTH, CKOPOCTH U
YCKOpPEHMSI Tea 1Mo rpadukaM 3aBHCUMOCTH KOOPAMHAT U
MPOEKIMI CKOPOCTH OT BpeMeHH. OmnpeesieHne KoopAuHaT
PO ICHHOIO IIYTH, CKOPOCTH U YCKOPEHHS TeJja I10
YPaBHEHUSIM 3aBUCUMOCTH KOOPAMHAT U MPOEKIIUM CKOPOCTH OT
BpPEMCHU.

[IpoBeneHne CpaBHUTENIBHOIO aHAIM3a PABHOMEPHOTO U
PaBHONIEPEMEHHOTO ABHKCHUH.

VYkazaHu€ MCIOJb30BAHUS IOCTYATEIbHOIO U BPalATEIbHOTO
JIBUKECHUHU B TEXHUKE.

[TpuobpereHue onbiTa pabOTHI B IPYIIIE C BHITOIHEHUEM
Pa3IUYHBIX COIMAIIBHBIX POJICH.

Pa3paboTka BO3MOXKHOM CUCTEMBI IEHCTBUN U KOHCTPYKI[AU
JUIS1 SKCIIEPUMEHTAJIBHOTO OMPEICTICHUSI KHHEMaTHYECKUX
BEJIMYMH.

[IpencraBnenne nHPopMaIIMKU O BUAAX ABUKCHUS B BUJIC
TaOJIU LB

3akouvr mexanuxu
Hbvromowna

- OOBsICHEHHE IEMOHCTPAIIMOHHBIX YKCIIEPUMEHTOB,
MOATBEPKAAOIMX 3aKOH WHEPLINHU

- I3Mepenune Maccel Tena

- IBmepeHune cuiibl B3aUMOJIEH CTBUS TEN

- Beruncnenue 3HaueHUs CUJT IO U3BECTHBIM 3HAUCHUSIM
MacC B3aMMOJCHUCTBYIOIIMX TEJI U UX YCKOPEHUH

- Beruncnenue 3Haue€HHUS yCKOPEHUM TEJT IO U3BECTHBIM
3HAUEHMSIM JICUCTBYIOIIMX CUJI U MaccC Tell

- CpaBHEHUE CUJIBI ICHCTBUS U IPOTUBOICHCTBUS

- [IppuMeHenmne 3akoHa BCEMUPHOTO TATOTEHUS TIPU
pacdeTax CUJI M YCKOPEHUM B3aMMOJICHCTBYIOIMX TEI

- CpaBHEHUE YCKOPEHUSI CBOOOIHOTO MaICHUS Ha
rianeTax CoJIHEYHON CUCTEMBbI

- Beiienienne B TekcTe yueOHHKa OCHOBHBIX KATETOpU A
HAy4YHOH MHpOpMALHH

2. OCHOBbI MOJIEKYJISIPHON ®W3UKW U TEPMOJIMHA MUK




OcHo8bl ~ MONEKVISIPHOU
KUHemUu4yeckou  meopuu.
Hoeanvhuiii 2az

BrImmonmHeHHE SKCITEpUMEHTOB, CYKAIUMX 711 000CHOBaHHS

MOJIEKYIISIpHO-KrnHeTHYecKoil Teopun (MKT).

Pemenue 3ama4 ¢ mpuMeHEHUEM OCHOBHOTO YPaBHEHHUS

MOJICKYIISIPHO-KHHETHIECKOM TEOPHH Ta30B.

OmnpeaeneHre napaMeTpoB BEIECTBA B Ta3000pa3HOM

COCTOSIHMY Ha OCHOBAaHUH YPaBHEHUSI COCTOSIHUS UCATBHOTO

rasa.

OmnpeaeneHre napaMeTpoB BEIECTBA B Ta3000pa3HOM

COCTOSIHUH U MPOUCXOJAIIMX MPOIIECCOB IO rpadKam

3apucumoctu p (1),

V (D), p (V).

DxcnepuMeHTanbHoe uccaenaoanue 3asucuMoctu p (T), V (T),

p (V). IlpencraBnenue B BUAE TpadiKOB M30XOPHOTO,

1300apHOT0 M U30TEPMHYCCKOTO IIPOILICCCOB.

Brrancnenue cpeHeil KWHETHYECKOW YHEPTHH TEIJIOBOTO

JBH>KEHHS MOJICKYJI 110 M3BECTHOM TeMIlepaType BEIIeCTBA.
BrickaspiBaHue THIIOTE3 IS OOBSICHEHHS HaOJII01aeMbIX
SIBJICHUH. Vkazanue  rpaHdl] NOPUMEHUMOCTH  MOJIEIH
«eadbHBIN Ta3» U 3akoHOB MKT

OcHo8bl mepMOoOUHAMUKU

N3mepeHune konMuecTBa TEIJIOTHI B MPOIECcCax TEMIoNepeauH.

Pacder konmdecTBa TEIIOTHI, HEOOXOMMOTO JIJIs

OCVIIIECTBJICHHU S 33JJaHHOTO poIlecca ¢ Temaonepeaadeii.

Pacder nsmMeHeHuss BHYTPEHHEH dHEPTUH TEN, paOOThI U

MepeaHHOrO KOJUYECTBA TEIIOTHI C MCIIOIb30BAHUEM ITIEPBOTO

3aKOHa TEPMOJTUHAMUKH.

Pacuet pa®oTbl, COBEpIIICHHOH Ta30M, IO rpaduKy

sasucumoctu p (V).
Beruricierne pa®oThl Taza, COBEPIICHHOW TIPH HM3MEHCHUH
COCTOSIHUSI TIO0 3aMKHyTOMYy 1K1y, Bberumcnenue KII mipy
COBEPIIICHUH Ta30M pabOTHI B MPOIlECCaX U3MEHEHHS COCTOSHUS
mo 3amMkHyromy uIuKIy. OOBSICHECHHWE NPUHIIUIIOB JIEHCTBUS
TEIIOBBIX MalmH. JleMoHcTpalnus poid (HM3UKA B CO3JIaHHHU H
COBEPILCHCTBOBAHUHU TEILJIOBBIX JIBUTATEIICH .

N3noxkeHune CyTu SKOJIOTHYECKUX TTPo0sIeM, 00YCIIOBICHHBIX

paboTOM TEIJIOBBIX IBUTATEIICH U IIPEUIOKCHUE ITYTH X

penieHus. YKazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB

X7

Ceoticmesa napos,| VIamepeHue BIa)KHOCTH BO3TyXa.
orcuokocmeti,  meepovix|Pacuer KOJINYECTBA TEIJIOTHI, HEO0OXOIMMOTO U]
mein OCVIICCTBJICHHMS IpoOIlecca TIIepexojia BEIIeCTBA W3  OJHOIO|
arperaTHOro0 COCTOSIHUS B JAPYIO€.
OKCIIEPUMEHTAIPHOE  HMCCIICJIOBAaHUE  TEIUIOBBIX  CBOWCTB
BellleCTBa. [IpvBecHUE TPUMEPOB KAMIUISPHBIX SBJICHUN B
OBITY, IPUPOJIC, TCXHUKE.
HccnenoBanne MEXaHUYECKUX CBOMCTB TBEPIBIX TEIL.
[TpumeHeHME GU3NYECKUX TTOHSATHI U 3aKOHOB B Y4€OHOM
MaTtepuae nmpohecCHOHAIBHOIO XapaKrepa.
3. DJIEKTPOJIMHA MUKA
Onexkmpocmamuxa Beravcnenue cui B3auMOACHCTBUS TOUCYHBIX DJICKTPUUECKIX

3apsI0B.
Brerancnenne HanpsHKCHHOCTH DJICKTPUUECKOTO OIS OQHOIO U
HECKOJIBKMX TOYEUYHBIX DJIEKTPUUYECKUX 3aPSIOB.




Brerancnenune noTeHuana 31eKTpUIeCcKOro Mo OJHOTO U
HECKOJIBKMX TOYEYHBIX JJIEKTPUYECKUX 3apsaoB. M3mepenue
PA3HOCTH ITOTCHIIUAJIOB.

N3mepenune sHEprun 3JIEKTPUYECKOTO OIS 3apSKEHHOTO
KOHJIeHCcaTopa.

BeruunciieHne s3HEpIuM ANIEKTPUYECKOTO OIS 3aPSKEHHOTO
KOHJICHcaTopa.

Pa3paboTka miaHa 1 BO3MOXXHOM CXEMBI IEUCTBUNA
AKCIICPUMEHTAILHOTO OIIPEACIICHHS ICKIPOEMKOCTH
KOHJIEHCATOpa M JUAIESKTPUUECKOH ITPOHMUIIAEMOCTH BEIICCTBA.
[IpoBeneHne CpaBHUTENIBHOTO aHAIN3a TPABUTALIMOHHOIO U
AJIEKTPOCTATUYECKOTO IMOJICH

Tlocmosnuwviti mox

N3mepenune MoHoOCTH 3ieKTpudeckoro Toka. Mamepenue 3 /1C
1 BHYTPEHHETO COIIPOTUBJICHUS UCTOUYHHKA TOKA.
BrimonHeHnue pacueToB CUJIBI TOKA U HATPSDKEHUH Ha ydacTKax
sieKrprudeckuXx 1ernei. OObsICHEHHE Ha IpUMEPE
AJICKTPUYECKON 1enu ¢ nBymMs ncrouynrnkamu Toka (3/1C), B
KaKOM CJIydae MCTOYHHMK DJICKTPHYSCKOM dHEPruu padoTaeT B
peXHME TeHepaTopa, a B KAKOM — B PEKUME MMOTPEOUTEN.
OmnpeneneHue TeMneparypbl HUTH HakaiuBanus. M3amepenue
3JIEKTPUYECKOTO 3apsiaa 3JISKTPOoHA.
CHsTHE BOIBTaMIIEPHOMN XapaKTEPHUCTUKU AUOJA.
[IpoBeneHne CPAaBHUTENBHOTO aHAJIW3a MOJIYIIPOBOIHUKOBBIX
JIHOJ0B U TPHOJOB.
Hcnons3oBanue MaTepHeTa 1714 MOoMCcKa HHAOOPMAIHU O
MIEPCIEKTUBAX PA3BUTHUS HOIYIIPOBOJHUKOBOM TEXHUKH.
YcTaHOBKAa MPUYUHHO-CIIEICTBEHHBIX CBA3EH
OObscHeHHEe MPUPO/IBI AIEKTPUIECKOTO TOKa B METalax,
AJIEKTPOJINTAX, Ta3aX, BaKyyMe U MOJYIPOBOJAHUKAX
[IpumeHeHune AIEeKTPoIn3a B TEXHUKE
[IpoBeaeHMEe CPABHUTEIBHOTO aHAJIN3a HECAMOCTOSATENBHOTO U
CaMOCTOSATEIBHOTO Ta30BBIX PA3PSIOB




Macnummnvie senenus

M3mepenune HHAYKIMKA MarHUTHOTO MOJjs. Berunciaenue cu,
JEHUCTBYIOIIMX Ha IMIPOBOJHUK C TOKOM B MArHUTHOM I10JIE.
Beruuciienue cun, IEMCTBYIOIMX HA 3JIEKTPUYECKUI 3apsil,
JBYDKYIIAICS B MATHUTHOM ITOJIE.

HccnenoBanue sABIEHUM 2JIEKTPOMAarHUTHOM WHYKUIHH,
CaMOWH OYKIIHH.

Brruncnenue sHEpru MarHUTHOTO TOJIA.

OOBsicHEHNE IPUHIINITIA ASHCTBHUS DIEKTPOIBUTATEIA.
OOBbsICHEHHE TPUHIIMIIA AEHCTBUS TEHEPATOPA DIECKTPUUYCCKOTO
TOKA M DJIEKTPOM3MEPHUTENBHBIX IIPHO0POB. OOBICHEHHE
MIPUHIIMIIA ACH CTBUS Macc-creKkrporpada, yecKopuTeaei
3apsHKEHHBIX yacTHIl. OOBSICHEHUE POJIM MATHUTHOTO IT10JIS
3eMII B 5KH3HH PACTCHUM, JKUBOTHBIX, UEJIOBEKA.

IIpuBenenne npuMeEpPOB IMPAKTUUECKOIO IIPUMEHEHUS
W3YYEHHBIX SIBJICHUH, 3aKOHOB, TPHOOPOB, YCTPOICTB.
IIpoBeneHuEe CpaBHUTEIBHOIO aHaIN3a CBOMCTB
AJIEKTPOCTATUYECKOTO, MAarHUTHOTO U BUXPEBOTO
SJIEKTPUYECKUX MOJIEH.

OObsicHeHHE Ha MPUMEPE MATHUTHBIX SABIICHUM, ToueMy (PU3UKy
MOXHO PaCCMaTpUBATh KAK METAIUCIUTUINHY

4. KOJIEBAHMS Y BOJTHBI

Mexanuyeckue xoneba-
HUA

HccnenoBanme 3aBUCUMOCTH IIEpHOAa KoJIeOaHU I
MATEMATUYCCKOI0O MasiTHUKA OT €ro AJIMHBI, MAaCChl U
aMIUTATYIBI KoJiebanuii. McciaeqoBanme 3aBUCUMOCTH TIEpHUOIa
KOJI€OAHUM Ipy3a Ha IIPY)KUHE OT €r0 MAcChl U KECTKOCTHU
NPYKUHEL. Beruuciienue nepuoga Kojie0aHuii MaTeMaTHYECKOTO
MasATHHKA I10 U3BCCTHOMY 3HAYCHU IO €10 JJIMHBI. BI)I‘II/ICJ'IGHI/IG
Mepuoa KojiebaHuii rpy3a Ha MPY)KUHE 110 U3BECTHEIM
3HQYCHMSM €r0 MacChl M KECTKOCTH MPYKUHBI. BeipaboTka
HABBIKOB BOCIIPDUHUMATh, AHAJIN3UPOBATH, HCDCDa6aTBIBaTI) 158
MPEABSABIATh MH(POPMALINIO B COOTBETCTBUU C MTOCTABICHHBI MU
3aa4aMHu.

IIpuBeneHre MPUMEPOB aBTOKOIC0ATEIBHBIX MEXaHUYECKUX CH -
creM. [IpoBenenue knaccudukanuu Konedanui

Ynpyaue eonnwv

N3mepenue IuHbI 3BYKOBOW BOJIHBI 10 PE3YJIBTaTaM
HaOII0IcHU I HHTEP(EPEHIINY 3BYKOBBIX BOJIH.
Habmronenue u oObsiCHEHHE SIBJICHUM HHTEpEPEHIINHT U
TudpaKIui MEXaHHYEeCKUX BOJTH.

[IpencraBnenne oGnactTeil mMpuMEHEHUS yIbTPa3Byka U
MEPCIIEKTUBEI €r0 MCIOIb30BAHUS B PA3TMYHBIX 00JIACTIX
HayKd, TEXHUKH, B MEJUIIMHE.

N3znoxxenne Cyru SKOJIOTHYECKUX TTPOOIIEM, CBA3aHHBIX C
BO3/ICICTBHEM 3BYKOBBIX BOJH HAa OpPraHM3M YeJIOBEKa




DnekmpomazHummble
Konebanust

Habmronenne ocuuiorpaMM TapMOHUYECKUX KOJIEOAHUI CHUITBI
TOKa B I[CIIH.

N3mepenune 31eKTpoeMKOCTH KOHAeH caTopa. 3mepenue
WHIYKTUBHOCTH KATYIIKH.

HccnenoBanue sIBICHHS DIIEKTPUUECKOTO PE30HAHCA B
IIOCJICIOBATEIBHOM IICIIH.

IIpoBeneHnEe aHATIOTHY MEXY (PU3HUECKUMH BEIUUYMHAMU,
XapaKTEePU3YIOMIMMU MEXaHUYECKYIO U AJIEKTPOMarHUTHYIO
KoJieOaTeIbHbIE CHUCTEMBL.

Pacuer 3HaueHMI CHJIbI TOKA M HAIIPSDKCHUS HA DJICMEHTaX IISITH

3]Z€Kmp0Ma2HMI’I’ZHbl€
60OJIHbl

OcymiecTBiIeHNE paiuoNepeaud U paguolpruemMa.
HccnenoBanue CBOMCTB AIEKTPOMAarHUTHBIX BOJIH C ITIOMOIIBIO
MOOHJIBHOTO Telle(oHa.

Pa3BuTHE HEHHOCTHOTO OTHOIIEHHS K M3y4a€MbIM Ha ypOKax
bu3uK 00bEKTaM M OCBaHBAEMBIM BUJIaM JIEATEIIBHOCTH.
OObsACHEeHNE IPUHLIUITHAIBHOTO PA3IHYUs IPUPOABI YIIPYTUX U
AJIEKTPOMAarHUTHBIX BOJIH. M37105k€HNE CYTH 3KOJIOTUYECKUX
po0JieM, CBA3aHHBIX C 3JIEKTPOMArHUTHBIMH KOJIEOaHUSMH 1
BOJIHAMH.

OObsiCHEHHE POJTH HJIEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX

5. OIITUKA

IIpupooa ceema

[IpumeHeHre Ha MPAKTUKE 3aKOHOB OTPaXEHUS U TTPETOMIICHUS
CBETa IIPU PEIICHUH 3a1a4.

OmnpeneneHne CeKTpaaIbHbIX TPAHUI] YyBCTBUTEIBHOCTH
YeJIOBEYESCKOTO IJIa3a.

YMeHne cTpouTh H300paKeHUsI IPEIMETOB, TaBaEMEIE
nuH3amu. Pacuer paccTosiHUS OT JIMH3BI IO U300pakeHUs
ImpeaMeTa.

Pacuer onTHueckoM CHIIBI JTUH3EI.

M3mepenne GOKYCHOTO PacCTOSHUS JTMH3EL.

HcnpiTanue Mojeneid MUKpOCKOTIa U TeJIeCKoIa

Bonanoswvie ceovicmea
ceema

Hab6nronenue siBiieHust ”HTEPMGEPEHIINH DJIEKTPOMArHUTHBIX
BOJIH. HaOmoaenne siBiieHus qudpakiii 3JIEeKTPOMAari M THBIX
BoyIH. HaOmroneHue SIBIEHNS TOJISIPU3AIIAH JIEKTPOMArHUTHBIX
BOJIH. MI3MepeHne MIMHBI CBETOBOM BOJIHEI 110 PE3YIILTATAM
HaOmoAeHUs BaecHM nHTepdepeHiny. Habmonenne sBieHus
mudpakuu ceeta. Habmroaenue sBiaeHUS MOAIPHU3ALUA U
JUcriepcHy cBeta. [ToucK pa3nuuuii ¥ CXOACTBa MEXTY
IU(MPaKIHOHHLIM U JUCIEPCHOHHEIM CIIEKTPaMHU.
[IpuBeneHre IPUMEPOB MOSIBJIIEHNS B IIPUPOJE U UCIIOIB30BAHMUS
B TEXHHKE SBJIICHUI MHTepdepeHnn, AUPPaKiiy, TOIIpU3aIUH
U aucnepcuu ceeta. [lepeunciienne MeTo10B TO3HAHUSI, KOTOPHIE]
W CITOJTB30BAHBI TTPU U3YICHUH YKa3aHHBIX SBJICHHM

6.

OCHOBHI CHGHH&J’IBHOFI TEOPHUH OTHOCUTCIILHOCTH




OcHo6bl cheyuaibHOU
meopuu
OMHOCUMENILHOCMU

OOmBsicHEeHHE 3HAYUMOCTH OonbITa Maiikenscona-Mopiu
®opMynupoBaHUE IOCTYIIATOB

OO0psacuenne 3(pexra 3ameIeHUsI BpEMEHU

Pacuyer sHepruu nokos, UMMYNbCa, SHEPTUU CBOOOTHOM YaCTUIIBI
BeipaboTka HaBBIKOB BOCIIPUHUMATD, aHAIIU3UPOBATH,
nepepadaTbIBaTh U MPEABSIBIATS HH(YOPMAIUIO B COOTBETCTBUU C
MOCTAaBJICHHBIMHU 33/1a4aMH

7. DJIEMEHTbBI KBAHTOBOW ®U3UKU

Keanmosas onmuxa

HaGmronate doTodnexkrpudeckuii d(dexT.
OO0bsicHATH 3aKOHBI CTOJIETOBA M IaBJICHHE CBETA HA OCHOBE
KBAaHTOBBIX IIPEJICTABIICHU I
PacueT MakcMMaIbHON KHHETUYECKOW SHEPTHH JICKTPOHOB TIPH
doToanexkrpruyeckoM sddexre.
Omnpenenenue pabOTBI  BBIXOJA JJIEKTpOHA TO  Tpaduky
3aBHCHUMOCTH MaKCHMAaIIbHOM KUHETUYECKON SHEPTHH|
(OTORIEKTPOHOB OT YACTOTHI cBeTa. V3MepeHue paboThl BBIXOIA
DJIEKTPOHA.
[lepeuncrnenre nMpuOOPOB YCTAHOBKH, B KOTOPBIX MPUMEHSETCS]
0e3- HHEPLHOHHOCTH GoTod(deKTa.
OOBsICHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO — JIyallu3Ma CBOMCTB
dotoHoB. OOBSICHEHUE POJIU KBAHTOBOW ONTHKH B PAa3BUTUH
COBPEMEHHOH (M3HKH

Duzuxa amoma

Habnronenne muHeWYaThIX CIEKTPOB.

Beruunciienue nnuHbl BOJIHBI 1€ Bpoiisis 4acTHIbl C ©3BECTHBIM
3HaYCHUEM UMITYIIbCa

OOBsCHEHUE TTPOUCXOKCHHS JTMHEHYaTOTO CIIeKTpa aTomMa
BOJIOPOJIA M PA3INYUsl IMHEWYATHIX CIEKTPOB PA3IMYHBIX ra30B.
HccnenoBanue IMHEHYATOrO CIICKTPA.

HccnenoBanye npuHIUNA pabOTHI IIOMUHECIICHTHOM JIaMIIEI.
Hab6nronenve u oObsICHEHHE IPUHITUIIA ACHCTBHUS JTa3epa.
[IpuBeneHne NpuMEpPOB UCIOJIB30BAHUS JIa3epa B COBPEMEHHOM
HaVKe M TCXHHUKE.

Hcnonp3oBanue MHTEpHETA 1151 TOMCKA HHGOPMAITUH O
MEepCIEeKTUBaX MPUMEHEHU Jlazepa




Qusuxa amomuozo sopa |Habmonenre TpekoB anbga-dacTull B kamepe Bunbcona.
[IpencraBnenue o xapakrepe YeThbIpEX TUIIOB (PyHIaMEHTAIbHBIX
B3aMMOJICHCTBU I 2JIEMEHTAPHBIX YACTHI] B BUIEC TAOIHIIbI
PeructpupoBaHue sIepHbIX U3ITYYEHUH C TOMOIIBIO CYETUHKA
I'eitrepa.
Pacuer sHepruu cBsI3U aTOMHBIX SI7EP.
OnpeneneHue 3apsaa 1 MacCOBOTO YUcia aTOMHOTIO spa,
BO3HUKAIOIIETO B PE3yJbTaTe PaJMOAKTUBHOIO pacmnaja.
Beruncnenue sHeprum, 0cBOOOKIAIOIICHCS TpU
PaANOAKTUBHOM pacIa/ie.
OnpeneneHue NPOAYKTOB sIIEPHON PEaKIUU.
Beiuncnenue sHeprum, OCBOOOXKIAIOLICHCS MPU  SIAEPHBIN
peakiuusx. [loHMMaHnue  OpPEeMMyIIECTB M HEJOCTATKOB
UCIIOJIb30BAHUSL ATOMHOW YHEPIUU U MOHU3UPYIOLMX U3IIy4CHUHN
B MIPOMBITITICHHOCTH, METUITUHE.
W3noxeHne cyTu KOJIOTUUECKUX MTPOOJieM, CBS3aHHBIX C
OMOJIOTMYECKAM JIEHCTBUEM PAIUOAKTUBHBIX U3IIYUCHUH.
[lpoBenenue kiaccuguKaluy >JIEMEHTApHBIX YacTHUI[ IO HX
bu3MYecKUM XapaKTepUCTUKaM (Macce, 3apsay, BPEMEHH KU3HH,
CIIUHY U T.J.).
[TornmaHue EHHOCTEH HAayIHOTO IMO3HAHUS MHPa HE BOOOIIE
JUTSL YeTIOBEYECTBA B IIEJIOM, a JJISl KAKIOro 00yJaroImerocs
JUYHO, IEHHOCTEH OBJIAJCHUS METOJOM HAaY4YHOTO MMO3HAHUS
JUISL JOCTHKEHUS ycIieXa B JIF00OM BUJIE MPAKTUYECKON

8. DBOJIIOLS BCEJIEHHOM

Cmpoenue u pazeumue | Habmonenue 3a 3Be3namu, JIVHOI U TIJTaHETaMU B TEJIECKOII.
Bcenennoii HaOmroaenne coaHEYHBIX MATEH ¢ MOMOIIBIO TEIECKOIa U
COJIHECYHOIO PKpaHa.

Hcmnionp3oBanue MHTEpPHETA I TOMCKA H300paKEHUN
KOCMHUYECKUX 00BEKTOB U MH(OpMAIUH 00 UX 0COOCHHOCTSX
OO0cyxIeHrne BO3MOXKHBIX CLIEHAPUEB YBOIMIONUN BeeneHHOiA.
Hcnonw3opanue MHTEpHETA 171 TOMCKA COBPEMEHHOM
nHbopMaLuu o pa3BuTUH Beenennoit. O1ieHka HHGOPMAIHH C
MMO3UINH €€ CBOMCTB: JOCTOBEPHOCTH, 00BCKTUBHOCTH,
MOJTHOTHI, AKTYaJTbHOCTH | T. II.

Deontoyus 36e30. I'uno- | BelunciaeHue sHepruu, 0CBOOOKAAIOIIENHCSA TIPU TEPMOSIIEPHBIX
me3a npoucxodicoenus | Peakiusx.

Conneunoti cucmemvi ®opmyarpoBKa IPOOIEM TEPMOSIICPHON SHEPTETUKH.
OObsicHeHHE BIUSHUS COJIHEYHOM aKTUBHOCTH Ha 3eMJIIO.
[ToHnMaHue PO KOCMUYECKUX HCCIEeI0BaHUH, MX HAy4YHOTO U
HSKOHOMHUYECKOTO 3HAYEHUS.

OOcyxIeHrEe COBPEMEHHBIX TUIIOTE3 O IPOUCX0XKICHU U
CostHeYHOH cucTeMbl

8. YueOHO-MeTOAMUYECKOE H MATEPUAJIBLHO-TEXHUYECKOE 00ecneyeHue
NMPOorpaMmMbl Y4eOHOU TUCIUTIHHBI
B cocTaB kabunera pu3uku BXOJIUT 1abopaTtopus ¢ Ja0OPAHTCKOW KOMHATOM.
[lomemenne xaOunera GU3NKK yaoBIeTBOpsieT TpeboBanusiM CaHHUTApHO-
snuaeMuosorndyeckux mnpasuil v HopmatuBoB (CanlluH 2.4.2 No 178-02) u
OCHAIIICHO TUIIOBBIM 00OpYI0BaHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUAX, B



TOM YHCJIC CIEIUATM3UPOBAHHON yueOHOW MeOenbio W CpencTBaMu OOydeHHS,
JOCTATOYHBIMU  JIJIs1  BBITIOJIHEHUS TpeOOBaHMM K YPOBHIO IOJTOTOBKHU
00yYarommxcs

B xabuHere nmeeTcs MyIbTUMEIUIHOE 000pYyI0BaHKE, TOCPEICTBOM KOTOPOI'O
Y4aCTHUKH 00pa30BaTeIbHOTO TPOIlecCa MOTYT MPOCMaTpHUBaTh BHU3YAIbHYIO
uHbOpPMAaIHIO 110 (GU3UKE, CO3/TaBaTh MPE3EHTAINN, BHICOMATepHAIIbI U T. I1.

B cocTaB yueOHO-METOMUECKOTO M MaTepHaATbHO-TEXHUISCKOT'O0 00eCTICUCHNUS
IPOTPaMMBbI YICOHON TUCIUTIIHHBI « DU3HKa», BXOISAT:

.

MHOT'O(DYHKIIMOHATLHBIA KOMIUIEKC MPeTo1aBaTeris;

HarJIsIHbIe TOCOOUS (KOMIUIEKThI Y4€OHBIX Ta0MIL, TIakaThl: « Du3ndeckue
BEJIMYMUHBI U (yHIAMEHTaJIbHBIE KOHCTAHTB», « MeXIyHapoaHas cuctema
enunul; CW», «Ilepuoamdeckass cuctemMa XUMHYECKuxX 3yieMeHToB . .
MenneneeBay, TOPTPETHI BHIIAIOIIMXCS YUEHBIX-(U3UKOB U aCTPOHOMOB);
MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIE CPEACTBA;

SKpaHHO-3BYKOBBIE TIOCOOUS;

KOMILJIEKT 3JIEKTpOCcHa0KeHusl KabuHeTa PU3UKH;

TEXHUUYECKHE CPEJICTBA OOYyUCHUS;

JIEMOHCTpAIIMOHHOE 000pyIoBaHue (OOIIEro Ha3HAUYCHUS] M TEMATUYECKUE

HaOOPBI);

.

naboparopHoe oOopyaoBaHue (OOIIEro HA3HAYECHUS W TEMaTUYECKHUE

HaOOpBI);

.

CTaTUYECKHUE, TUHAMUYECKHE, TEMOHCTPALIMOHHBIE U pa3JaTOuHbIE MOJEIIH;
BCIIOMOTaTebHOE 000PYI0BaHUE;

KOMILJIEKT TEXHUYECKOM JOKyMEHTAIlMH, B TOM YHUCJIE acIopTa Ha CPEICTBA
00y4eHUs1, THCTPYKILIUHU MO UX UCTIOJIb30BAHUIO U TEXHUKE 0€30TaCHOCTH.

9. Pexomenayemasi Jurepartypa

s ctynenTos

Jmumpuesa B. ®. ®duszuka nius npodeccuil M CHENUATLHOCTEH
TEXHUYECKOro Mpouis: y4eOHUK IJisi CTYAEHTOB Mpo(decCHOHATbHBIX
o0pa3oBaTe/IbHBIX  OpraHu3aluii, ocBauBawIMx  npodeccuu U
cnenpansHocTH CIIO. — M., 2017.

Jmumpuesa B. ®. ®duszuka nmus npodeccuil U CHEMUATLHOCTEH
Texanueckoro npoduins. COOpHUK 3amay: yued. mocodue s CTYICHTOB
npo¢ecCUOHANbHBIX 00pa30BaTENbHBIX OpPTAHM3AIMM, OCBaMBAIOLIMX
npodeccun u cnenuamsaocTH CI10. — M., 2017.

HqvutpueBa B.®D. ®wmsumka mms npodeccuit M CHENHATLHOCTEH
TexHuyeckoro npoduisi. KoHTposibHbIE Marepuaibl: yded.mocoodue st
CTyIEHTOB  MNpOoEeCCUOHAIBLHBIX  00pa3oBaTebHBIX  OpraHU3aIluil,
ocBauBaromux npodeccun u cneruanbHoct CI10. — M., 2016.



HmutpueBa B.®. Pusuka mis npodeccwii u  cHEMaIbHOCTEH
TexHndeckoro npoduisa. JlabopaTropHBIA MpakTUKyM: y4ued. mocooue s
CTYJIEHTOB  Tpo(deccHoHATbHBIX  00pa3oBaTeNbHBIX  OpraHU3alUH,
ocBauBawIMX npodeccun u cnenuaabHocty CII0. — M., 2017

dupcoB A.B. Dusuka qgma mpodeccuid W CHEMUATBHOCTEH
TEXHHYECKOTO W €CTECTBEHHO-HAYYHOTOo TMpodwieh: y4eOHUK I
CTYJEHTOB  Mpo(ecCHOHATbHBIX  00pa3oBaTeNbHBIX  OpPTaHU3AIMM,
ocBauBaromux npodeccun u cneumanbHoctTw CIIO/mox pen. T.J.
Tpodumonoit. — M., 2017
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[Ipuka3z MunuctepctBa oOpazoBanus u Hayku PO «O0 yTBepk1eHnn
beneparbHOTO rocy1apCTBEHHOT0 00pa30BaTeIbHOTO CTAaHAAPTA CPETHETO
(momHOTO) OOIIEro oOpasoBaHus» (3aperucTtpupoBaH B Muniocte PO
07.06.2012 Ne 24480).

[lpuka3 MunuctepctBa oOpazoBanusi u Hayku P® ot 31 nekabps
2015 r. N 1578 "O BHeceHuH U3MEHEHMH B  (enepaibHbIN
rOCYJapCTBEHHBIM  00pa3oBaTelbHBIA  CTaHIApPT CpPEOHEro  OOILero
oOpa3zoBaHusi, YTBEp>KIACHHbIN MpuKa3oM MuHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanyu ot 17 mas 2012 r. N413"

[IpumepHas ocHOBHasi 00pa3zoBaTesibHAas MpOrpaMmma CpeIHero 00IIero
oOpazoBanus, 0J00peHHas perieHueM GeneparbHOTo yueOHOo-
METOUIECKOTO 00BEANHEHHS IT0 001IIeMy 00pa30oBaHuUIO (IPOTOKOJ OT 28
utoHs 2016 1. Ne 2/16-3).

Oenepanbhbiil 3ak0H 0T 10.01.2002 Ne 7-D3 «O06 oxpaHe OKpyKaroIien
cpenb» (B pen. oT 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 PO. — 2002. —
Ne2. — Cr. 133.






