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1.MACHOPT PABOYEN ITPOT'PAMMBI OBIIIEOBPA30OBATEJIBHON
YUYEBHOU JUCIIUITJIMHBI

1.1.  ObaacTh NpUMeHeHHUs TPOrPAMMBI

PaGouas nporpamma o61eo6pasosatensHoii yuednoit qucimmaunasl OY J1 1m.10 dusuka
SIBJIICTCSL 9aCTHIO MPOTPAMMBI TIOJITOTOBKY KBATM()UIIMPOBAHHBIX PA00YHX M CIYXKAIIUX TI0
npodeccun 15.01.05. Crapmuk (py4HOM U YaCTUYHO MEXaHU3UPOBAHHOW CBApKH (HAILJIABKH )
[Tporpamma obmieo6pazoBarensHoOM yueOHOM quctumuinabl OY ] 1.10 @usnka MOXKeET ObITH
UCIIOJIb30BaHa B MPO(ECCHOHATBHBIX 00Pa30BaTEIbHBIX OPTaHU3ALNIX, PEATU3YIOIINX
o0pa3oBaTeNnbHyI0 IPOrpaMMy CpeIHero o0Iero o0pa3oBaHus B Mpeeax OCBOCHUS MPOrpaMM
MOATOTOBKU KBAJIM(PUIIMPOBAHHBIX Pab0OUUX, CIY>KAIIUX U CIIELIHATMCTOB CPEIHErO 3BEHA.

1.2. MecTro AUCHUILVIMHBI B CTPYKTYpe OCHOBHOH mpodeccHOHAIBbHOH 00pa3oBaTebHOI
nporpammsbl (IIIKC3):

VYuebnas nuctumnaa OY /I 1.10 dusuka uzydaerca B 0011e00pa3oBaTeIbHOM IMKIIE YIeOHOTO
miaHa [I[IKC3 na ©6a3e ocHOBHOro o0mero oOpa3oBaHUs C IOJYYEHHEM CPEIHEro OOIIero
oOpa3oBaHMUS.

VYyeonas mucnumimHa OY/[ n.10 dwusuka BXOAWT B COCTaB 00s3aTEIBHON MPEIMETHOMN
obnactu obmectBerHble Haykun @I'OC cpemarero oodmero oopa3oBaHus.

B yuyeOnom muane w™ecto ydeOHoil mucuumanasl OVY/In.10 @uszuka B cocTaBe
o011eo0pa3oBaTeNbHbIX Y4YEOHBIX JUCIHHUIUIMH TIO BBIOOPY, (OPMHUPYEMBIX U3 00s3aTENbHBIX
npeameTHeix obmacteir PI'OC cpemnero o6mero oOpaszoBanus s crnenuanbHocter CIIO
TEXHOJIOTHYECKOro Mpoduis mpodecCHoHaIbHOro 00pa3oBaHUsl.

JucuumnimHa BXOAUT B COCTaB MPO(UIBHBIX TUCIHUILUIMH O0IIe00pa3oBaTENbHOIO IIMKIIA
[IIKPC.

1.3. Hesan u 3a1a4u JMCHUNJIMHDI, Pe3yJIbTATbI 0CBOEHUSI I CUMILIMHBI:

Conepxanne mporpamMMmbl yueOHOW auciuiuimabl QY]] m.10 ®duzmka HanpaBieHO Ha
JNOCTUKEHHE CIENYIOLINX LeJIei:
* OCBOCHHME 3HAHMH O COBPEMEHHOM €CTECTBEHHO - HAay4YHOW KapTHHE MHpa W METOJax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HanOoJiee BaXXKHBIMHU UAEIMHU U TOCTUKEHUSMHU €CTECTBO3HAHMS,
OCBOEHHME 3HAaHUHN O (yHIaMEHTAIbHBIX (PU3MUECKHX 3aKOHaX M IMPHUHIMIAX, JIEKAIIUX B OCHOBE
COBPEMEHHOW (HU3MUECKOW KapTUHBI MHpa; Haubojee BaKHBIX OTKPBITUAX B o0OjacTu (pu3MkH,
OKa3aBIIUX OIpEJEeNsIoNlee BIMSHUE Ha pa3BUTHE TEXHMKHM M TEXHOJOTMM; METOJaX Hay4yHOro
MIO3HAHUS IIPUPOJIBL;

* OBJA/IcHHe YMEHHSIMH HNPHUMEHATb TMOJY4YeHHble 3HAHUSL I OOBSICHEHUS SBICHUN
OKpY’KaloIllero MHUpa, BOCHPUITHUS HH(OPMALMKM E€CTECTBEHHO - HAay4YHOIO U CIIELHAJIbHOTO
(mpoeccOHAIBHO 3HAYMMOr0) conepkaHus, mnomyyaemoit u3 CMMU, pecypcoB HHTepHera,
CHEHaTIbHOM U Hay4YHO-TIOMYJISPHOW JIUTEPaTyphl; OBJIAJACHUE YMEHUSIMH MPOBOJUTH HAOIIOAEHMS,
IUIAHUPOBATh U BBINOJHATH DKCIIEPUMEHTHI, BBIIBUTaTh TMIIOTE3bl U CTPOUTH MOJEIH, MPUMEHSITH
MOJIy4YE€HHbIE 3HaHUS 10 QU3UKE U 0OBICHEHUS Pa3HOOOpa3HbIX (PU3MUECKUX SIBICHUN U CBOWCTB
BEIIECTB; MPAKTUUYECKU UCIOIb30BATh (PU3NUECKUE 3HAHUS; OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-
Hay4yHOU uH(opManuy;

* pa3BUTHE WHTEUICKTYaJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH M KPUTHUUECKOTO MBIIIJICHUS B XOJI€
MPOBEICHUS MPOCTEUIINX MCCIEAOBAaHUM, aHaiau3a SBICHUN, BOCHPHUATUA M HHTEPIPETALUU
€CTECTBEHHO - HAyYHOH MH(OpMaIUK; pa3BUTHE TTO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYAbHBIX U
TBOPUECKHUX CIIOCOOHOCTEW B TMpolecce NPUOOpEeTeHHs 3HAHWM W yMEHHH 1o Qusuke c
WCIIOIB30BAaHUEM PA3JUYHBIX HMCTOYHUKOB WH(MOpPMAIMM W COBPEMEHHBIX HWH()OPMAIMOHHBIX
TEXHOJIOTHI;



* BOCIUTAHUE YOESKIECHHOCTH B BO3MOXHOCTH IO3HAHHWs 3aKOHOB MPUPOJIBI M HCIOJIB30BAHUS
JOCTUKEHUM €CTeCTBEHHBIX HAyK JUIS pPa3BUTHUS LMBWIM3ALWK U TOBBILIEHUS KayecTBa >KU3HHU,
HEO0OXOUMOCTH COTPYIHUYECTBA B IMPOIIECCE COBMECTHOTO BBIMOJIHECHUS 3a]1a4, yBAKHUTEIHLHOTO
OTHOIIECHUS K MHEHHIO ONMOHEHTA MPHU 00CYkAEHUU MPOOJIeM eCTECTBEHHO-HAy4YHOTO COACPIKAHMS,
TOTOBHOCTH K MOPAJIbHO-3TUYECKON OIEHKE WCIOJIb30BAaHUSI HAYYHBIX JIOCTHUXKEHUM, YYyBCTBa
OTBETCTBEHHOCTH 3 3aIlUTy OKPY>KaIOLIECH Cpeibl;

* NpUMeHEHHMEe eCTEeCTBEHHO-HAYYHbIX 3HAHUW B NPOPEeCCHOHANBHON AeSTeJIbHOCTH U

NMOBCEAHEBHON KM3HU JUIsi oOecrieyeHus: O€30MacHOCTU IKU3HEAEATENbHOCTH; T'PaMOTHOTO
UCIIOJIb30BAHUSI  COBPEMEHHBIX  TEXHOJIOTUH; OXpaHbl  3[0pOBBS, OKpY)Kalolled  cpenbl,
HUCIIOJIBb30BaHHUC HpHOGpeTeHHBIX 3HAaHUU U YMeHI/IfI IJi pCHICHUA HNPAKTHYCCKUX  3a4av
MOBCEIHEBHOM JKU3HHU, oOOecriedeHus Oe30MacHOCTH COOCTBEHHOM JKHM3HHM, PalMOHAIBHOTO
IIPUPOJIONOIB30BAHUSA U OXPAHBI OKPYKAKOLIEH Cpeabl U BO3MOXKHOCTb IIPUMEHEHUs 3HAHUU IIpU
pElIeHnH 3a]a4, BO3HUKAIOIIKX B MOCIEIYIOIIeH MpodhecCnoHaNbHON e TeIbHOCTH.

OcBoenue cogep:xanus yueOHon gucuunnubl OY /[ n.10 ®usuka odecneyuBaer
AOCTHKEHHE 00YYAIIMMHUCS CJIeAYIOIHUX Pe3yabTATOB:
e JIMYHOCTHBIE Pe3yJIbTATHI OCBOCHHS M CUUILIHHBI:
— YyBCTBO T'OPJIOCTH U YBaKEHUS K UCTOPUU U TOCTHXKEHUSM OT€YECTBEHHON (DPM3UUYECKOM HAYKU;
--(hu3MYecKr rpaMOTHOE TIOBEIEHUE B TIPOECCUOHATBHON JCSITEIILHOCTH U OBITY TIPH OOpAICHUH C
npubopaMu U yCTPOUCTBAMHU;
— TOTOBHOCTH K MPOJIOJKCHUIO 00PAa30BaHMSI U TTOBBIIICHHS KBATH(PUKAIIUU B H30PaHHOM
npodeccnoHaNbHOM eATEIbHOCTH U 00BEKTUBHOE OCO3HAHUE PONIU (PU3UYECKUX KOMIIETEHIIUN B
3TOM;
— YMEHHE UCIOJIb30BaTh JOCTUKEHHSI COBPEMEHHON (U3NYECKOM HayKu U (PU3NIECKUX TEXHOIOTHIA
JUTSI TIOBBILIIEHUSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHSI B BEIOpaHHOM NpodeccruoHambHOM
NEeSATEIbHOCTH;
— YMCHHE CaMOCTOSITEIBHO JJOOBIBATH HOBBIC JJIs Ce0sl PU3NICCKUE 3HAHUS, UCIIONIB3YS IS TOTO
JOCTYMHbBIE UICTOYHUKU UH()OPMAIIHH;
— YMEHHE BBICTPanBaTh KOHCTPYKTHUBHBIC B3AUMOOTHOIIECHHUSI B KOMAH/I€ 110 PEIISHUIO O0IINX 3a/1a4;
— YMEHHUE yIPaBJISTh CBOEH MO3HABATEIbHOM JESITEIbHOCTHIO, IPOBOJANTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEIIEKTYaIbHOTO Pa3BUTHS,
* MeTtanpeaMeTHbIe pPe3yJbTAThl OCBOCHUS JUCHUIJINHBI:
— HCTIOJIB30BAHME PA3JIMYHBIX BUJIOB MTO3HABATEIILHON JEATEIHLHOCTH IS pelieHus (pru3ndeckux
3a/1a4, MPUMEHEHHE OCHOBHBIX METOJIOB MMO3HAHUS (HAOIIOACHMSI, OTICAHUS, U3MEPEHHUS,
SKCIIEPUMEHTA) JUIsl U3YUEHHSI PAa3JIMUHBIX CTOPOH OKPYKAIOIIEH 1eCTBUTENIBHOCTH;
— HCTIOJIb30BAHNE OCHOBHBIX MHTEJUICKTYAIbHBIX ONEpaIliii: MOCTAaHOBKH 3a/1a4u, (POPMYITUPOBAHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUS, 0000IIEeHN S, CUCTEMAaTHU3alll1, BBISIBICHUS TPHUUYUHHO-
CJICJICTBEHHBIX CBS3EH, MOMCKA aHAJIOTOB, (POPMYITHPOBAHUS BBIBOJIOB ISl H3YUYECHHS Pa3IMUHBIX
CTOPOH (PU3HUECKUX OOBEKTOB, SBICHUH U MPOIIECCOB, C KOTOPHIMHU BOZHUKAET HEOOXOIUMOCTh
CTAJIKMUBAThCS B MPOPECCUOHANBHOM cdepe;
— yMEHHE TeHepUPOBATh UJCH U OMPEIENATh CPECTBA, HEOOXOAUMBIE JIJIS MX peau3alliu;
— YMEHHE UCIOIh30BaTh PA3IUYHBIC UCTOYHUKHU TSI TIOTydeHUs pu3ndeckor nHpopmaiuu,
OLICHUBATh €€ JOCTOBEPHOCTb;
— YMEHHE aHAJU3UPOBATh U MPEACTABISTH HHGOPMAIIUIO B PA3IUYHBIX BUJIAX;
— YyMEHHE MyOIUYHO TPECTABIATh PE3yIbTaThl COOCTBEHHOTO MCCIEA0BAHNUS, BECTH IUCKYCCHUH,
JIOCTYITHO ¥ TAPMOHUYHO COYETast CoJepkanne u (PopMbl mpeacTaBIsieMoit nHbopmaIuu;
* [IpenmeTHbIE pe3yJIbTATHI OCBOCHUS IMCUMILINHBI:
— c(hopMUPOBAaHHOCTH MPECTABICHUN O POJIH U MeCTe (DU3UKHU B COBPEMEHHOW HAYYHOU KapTHHE
MUpa; MOHUMaHUe (PU3NIECKO CYITHOCTH HaOI0JaeMbIX BO BeeneHHOM siBeHU, poiiu GU3KKH B
(hopMHUPOBaHUH KPYTro30pa U (PyHKITMOHAIBHON TPaMOTHOCTH YeJIOBEKA JIJISl PEIICHUSI MPAKTHIECKUX
3a/1a4;
— BJIaJIeHWE OCHOBOIIOJIATAIOIIUMHU (HU3UIECKUMHU MTOHSATHSIMHE, 3aKOHOMEPHOCTSMH, 3aKOHAMHU U
TEOPUSMU; YBEPEHHOE HCIIONBh30BaHHe (PU3NUIECKON TEPMUHOJIOTUN U CHMBOJIUKH;
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— BJIaJICHHE OCHOBHBIMH METOJJaMH HAYYHOT'O ITI03HAHUSI, UCTIOIb3YEMBbIMHU B (PU3HMKE: HAOIIOICHUEM,
OIMCAaHUEM, H3MEPEHUEM, SKCIIEPIMEHTOM;

— yMeHHs 00pabaThIBaTh Pe3yJIbTaThl H3MEPEHH, OOHAPYKUBATh 3aBHCUMOCTh MEKIY
(bU3MUECKIMU BETMYMHAMH, OOBSCHSTH MOJyYCHHBIC PE3yIbTaThl U JAEIaTh BHIBOIBI;

— c(OPMHPOBAHHOCTH YMEHUS peIaTh (PU3MUECKUE 3a/1aUH;

— chopMUPOBAHHOCTH YMEHHS IPUMEHSATH MTOTYyYESHHBIC 3HAHUS 111 OOBSICHEHHS yCIOBUIM
npoTekaHus GU3NYECKUX SBICHUH B IPUPOE, IpodeccuoHanbHol chepe u s IPUHATUS
NPAaKTHYECKUX PEIICHUH B TOBCETHEBHOM KHU3HHU;

— c(OPMHPOBAHHOCTH COOCTBEHHOW MO3HIINH 110 OTHOUICHHUIO K (PU3NYECKOil nH(pOpMaIH,
MOJTy4aeMO# U3 Pa3HBIX HCTOUHHKOB.

1.4. KoM4ecTBO 4acoB HA OCBOEeHMe padoyeii mporpaMMbl y4eOHO# THMCHUTIMHBI:
MakcumanbHOM yueOHoU Harpy3ku ooyuaromerocs 180 yacos, B ToMm uucie:
O06s3arenbHOI ayIMTOPHON yueOHOU Harpy3ku oOydaromerocs 156 daca,
CamocTositenpHOU paboThl oOydaronierocs - 0 gac.

WroroBslii KOHTPOIb B hopme sk3ameHa B 1- 2 cemecTpax

Temarnueckuii niian yueoHoi aucuummmubl OY/ n 10 ®dusuka 18 cnenuaibHOCTH
15.01.05. Capuiuk (py4HOi ¥ 4aCTUYHO-AYTOBOM CBapKH (HAIUIABKH))

HaumeHnoBaHue pa3nenos u TeM MakcumanbsH KonmuectBo aynuropHbeix dacoB mpu ouHoi | Camoc
ast yueOHas | dopme TOSI
Harpyska o0yueHus TeJb
CTYJICHTA,4ac Teopetuueckue | JlaGoparopusie | Ilpaktudeckme | Hasg
3ansTus paboTEL 3aHATHS pabota
Brenenue 2 2
Paspen 1. Mexammka ¢ ajeMeHTaMu | 8 8

TeOpHH OTHOCUTEJIBHOCTH

Tema 1.1. Kunemaruka 4 4

Tema 1.2. Jlunamuka 4 4

Pazmen 2. Monexkynspuas ¢usuka # 54 492 2 10
TEePMOIMHAMIKA

Tema 2.1. OCHOBBI MOJIEKYJIAPHO- 14 12 2
KUHETUYeCKON Teopuu

Tema 2.2. OCHOBBI TEPMOIMHAMUKHI 10 8 2
Tema 2.3. ArperarHble COCTOSTHUS 12 8 2 2

BelrecTBa u d)aSOBLIe IIepexoanl.

CeoiicTBa 1apos

Tema 2.4 CpoiicTBa sKUAKOCTEH 6 4 9
Tema 2.5 CsoiicTBa TBEpABIX TEJ 8 6 2
Tema 2.6 @asoBble mepexombl HA 3eMie 4 4

1 B KOCMOCe




Pazgen 3.0cHOBH 3/IeKTPOAMHAMUER

50

38

10

Tema 3.1.0mexTpuyeckoe 1moJie

Tema 3.2.3aK0HBI IIOCTOSHHOIO TOKA

10

Tema 3.3. DOnekrpuueckmii TOK B

Pa3IUYHBIX Cpegax-MeTaJljiax

Tema 3.4. OiexkTpuyecKwMil TOK B

QJIEKTpOJIATaX

Tema 3.5. DekTpUYeCKU TOK B ra3ax u

BaKyyMe

Tema 3.6. OnekrTpuueckmii TOK B

IIOJIYIIPOBOJTHUKAX

Tema 3.7. MarauTHoe 1oJie

Tema 3.8.0s1eKTpOMATHUTHAS HHIYKITHS

Pazmen 4. OJIeKTPOMATHUTHEIE

KOJIe0AHUS ¥ BOJIHEL

Tema 4.1. Mexanuueckne u

JJIEKTPHUYECKIe KoJiebaHus

Tema4.2.0meKTpOMATHUTHEIE BOJIHEI

Pa3znen 5. OnTuka

Tewma 5.1 IIpupozga cera

Tema 5.2. BostHOBEIE CBOMCTBA CBETa

Pazgen 6. OcHOBBI cnenuajbHON Teopuu

OTHOCHUTEJIbHOCTH

N o DD| 0O DN

Tema 6.1 OcCHOBEI CHENHAILHONH TEOPHUH

OTHOCHUTECIIBHOCTH

Pagmenr 7. OJeMeHTBI KBaHTOBOM

dusurn

Tema 7.1.KBanTOBas onrruka

Tema 7.2.@usura atoma

Tema 7.3.@usuka aTOMHOTO SI/Ipa.

Tema 7.4. TepmosiiepHbBIH CHHTE3

DD| | & O

| o] A e

Bcero

156

122

10

24




2. CTPYKTYPA U COAEP) KAHUE YUEBHOU JUCHUAIIINHBI
Pdu3zuka
2.1. O0bem y4yeOHOM TUCHMILIMHBI M BUAbI Y4eOHO padoThI

Bun yuyeO6Hoii padoThI Koaunuecr
BO 4aCOB
MakcuMmasibHasi yueOHasi HAarpy3Ka (Bcero) 180
Oo0si3aTesibHAs ayIMTOPHAs yueOHasi Harpy3ka (Bcero) 156
B TOM YUCJIE:!
NPAKTUYECKUE 3aHITHUS 24
JabopaTOpHBIE PAOOTHI 10

KOHTPOJIbHBIE Pa0OThI

CamocrosiTesibHasi padoTa 00y4ariuerocs (Bcero) -

B TOM HHUCJIC:

BBITIOJIHEHUE pedepaTa -

paboTa ¢ yueOHOHN U CIIPaBOYHOM JIUTEPATYPOI -

ohopMIIeHHE 1a00paTOPHO-MPAKTHIECKUX pabOT, OTUYETOB -

MOJATrOTOBKA COOOIIEHUM (JTOKJIAI0B, MPE3CHTAIMN)

Koncyabranuu 12
IK3aMEeHbI 12
Hmozosas ammecmauus 6 hopme 2 DK3aMEH06




2.2. TemaTu4ecKHuii IJIaH U coep:KaHue Y4eOHOUH TUCHUNINHBI Pu3nKa

HaumeHoBaHue pa3ie/ioB u
TeM

Conepxkanue yueOHOro MmaTepuaJia, JadopaTtopHbie padoThsl U
NPAKTH4YECKHE 3AaHATHSA, CAMOCTOSITeJIbHAS padoTa 00y4aromuxcst

Oo0beMm
4acoB

YpoBeHnb
O0CBOEHUS

1

2

4

Bsenenue.

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

Pa3zgen 1. Mexanuka ¢ djieMeHTaMH
TEOPUH OTHOCUTEJHLHOCTH.

Tema 1.1. Kunuemaruka

Coaep:xxanue yueOHOro MaTepHuaJia

1 OHpG[{GHeHI/Ie OTHOCHUTCIBHOCTHU MCXaHNYCCKOT'O JIBUKCHUS. I/I?;y‘-ICHI/Ie BHU 0B
MCXaHHMYCCKOI'O ABMXKCHUA, UX Fpa(l)I/I‘leCKOG OIMIKMCaHHUC. OnpeneneHI/Ie
XapaKTCPUCTHK MCXAHUYCCKOT'O ABMKCHUA: MIEPEMECIICHN A, CKOPOCTH,
YCKOPCHH. I[BI/I)KGHI/IG I10 OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJOYJK CKOPOCTBIO.

[TpakTnyeckas padora.

Pemenne 3amau.

JlaGoparopHas paboTa

CamocrositenbHas padora

Pabota ¢ yueOHOI nuTepaTypoii, HarMcaHue KOHcIeKTa 1o reme: «CBoboaHoe
NaJICHHUE TEJI U €ro 3aKOHBI, BpalllaTeJIbHbIE IBUKEHUS.

Tema 1.2. Jlunamuxka.

Cogepxanne yueOHOro MaTepuana.

1) Onpenenenue cuinsl U Maccsl. Bzaumopeiictsue ten. M3yduenue 3akoHOB
Herotona. Cuinbl B IpupoJe: yIpyrocTb, TPEHUE, CUJIA TSKECTH.

Omnpenenenue Beca, HEBECOMOCTH. 3yueHue 3akOHa BCEMHUPHOTO TATOTEHUS.
Omnpenenenne UMITyJIbCca CUIIBI M UMITyJIbca Tesa. M3ydeHne 3aKkoHa COXpaHEeHUsI
UMIyJbCa M peakTUBHOE JABMKeHue. OnpeneneHue pabOThl, MOIIHOCTH,
MEXaHUYECKOM dHepruu. M3yueHnune 3akoHa COXpaHEHUsl DHEPTHUH.

[TpakTrueckas pabota




Penrenue 3amau.

JlaGopaTopHnasi pabota

CamocTrosiTesibHasi padoTa.

Pabora ¢ yuebHOI uTepaTypoi, MOAroTOBKa COOOIIECHUS Ha TEMY:
«I"paButanmonnas nocrosiuHas. OnbiT KaBenaumay. Pabora ¢ yueOHOM
JTUTEPATYpPOM, COOOILIEHHUS O COBPEMEHHBIX OTKPBITUSIX B HAYKE U TEXHUKE,
HaIlMCaHUE KOHCIIEKTA M0 TeMe: « DU3MYeCKHUEe OCHOBBI PEAKTUBHOTO JIBHIKCHHUSI .

Pasnea 2. Monekyasipaas pusuka.
TepMmoanHaMuka.

54

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

Coneprxkanue yueOHOro Marepuarna.

14

1| U3yuenne ocHoBHbIX mnonoxkeHuid MKT, wux onbsiTHOe 00OCHOBaHUE.
HccnenoBanue pasmMepoB M Macc Mousiekyl. OnpeneneHue CWI U DHEPruu
MEXMOJIEKYJIIPHOTO  B3auMojeiictBusd. OrmpenesieHue JIMHbBI  CBOOOJHOIO
npobera MOJIEKyJI B rase.

2 | OObsicHEeHUEe CBOMCTB ra3000pa3HOro coctosiHus BeuiectBa Ha ocHoBe MKT.
JlaBnenue rasa. lMIzmepeHne cKOpoCcTH IBHKEHUS MOJIEKYJI B rase.

[TapameTpsl COCTOSHUSA UACATBHOTO rasa.

Omnpenenenue Bakyyma. OnpezeneHue uaeanbHoro rasa. Mi3yueHue oCHOBHOIO
ypaBHeHus MKT raszos. M3y4yeHne TepMOAMHAMUYECKOM LIKAJIBI TEMIIEPATYDP.
Onpenenenre abCONMIOTHON TEMIEPATyphl KaK MEPbHI CpeAHEN KUHETUYECKOU
9HEPrUM YacTUll.

5 | 'azoBble 3akoHbI.M3yueHne ypaBHEHUSI COCTOSTHUS M1€aIbHOTO rasa,
n3onpoueccos. MossipHasi ra3oBasi IOCTOSIHHAs!

W

12

1-2

[TpakTrueckas paboTa.

Pemienue 3aga4u Ha ra30BbIE 3aKOHBI.

JlaGopaTtopHast pabora.

CamocrosiTeibHasi padora.

PaboTa ¢ yueOHOI TUTEpaTYpOid, HaNMMCaHUE KOHCTIEKTa 1o Teme: Juddyszus.
BpoyHoBckoe nBuxenne. MosekyssipHbIe SBJICHUS B TEXHUKE U TIPUPOJIE.
HpI/IMeHeHI/Ie CIKATbIX U Ppa3pCKCHHBIX I'a30B B TCXHUKCE. HOHFOTOBKa oT4eTa 1o
nabopaTopHoii pabore.

10




Tema 2.2. OCHOBBI TEPMOJIMHAMUKH.

Copepxanue yueOHOro Matrepuaa

10

1| Onpenenenue BHYTpEHHEN SHEPTrUU U pabOTHI rasa.

PaGora u Temnora kak GopMbI Iepeaul SHEPTUH.

2 | 3y4yeHue mepBOoro 3akoHa TEPMOIMHAMUKHU, €ro MPUMEHEHHE K Ipoleccam B
raze. AnuabartHelil npouecc. HeoGpaTuMoCTh TEIIOBBIX MPOLIECCOB.

3 | M3y4yeHne BTOpPOrO 3aKOHA TEPMOJAMHAMUKH. V3ydeHHe TpUHIUIA JEHCTBUS
terioBoit mamuubl. Onpenenenue KII/[ narpesaresns u

TEIUIOBOTO JABUraTelis. TemioBple ABUTAaTEIN U OXpaHa OKPYIKaIoLIEH cpebl.

2-3

[TpakTrueckas pabota

Pemenue 3amay.

JlaGopaTtopHnas pabota

CamocrosrenbHas pabora

Pabota ¢ yueOHOM nuTepaTypoii, HarMcaHue KOHcIeKTa 1o reMe: «Criocoobl
U3MEpEHUS TEMIIEPATypPhbl, BUIbI TEPMOMETPOBY. TEIUIOBbIE JBUTATEIN U OXpaHa
okpy»xatouien cpezpbl. [loaroroska otdera 1o sadbopaTopHoit paboTe.

Tema 2.3. ArperaTHble COCTOSHHS
BellecTBa U (pa3oBbIe MEPEXO/IbI.
CaoiicTBa napos.

Copepxanue yueOHOT0O MaTepuana

12

1| Ucnapenus u KoHAEHCAIHSI.

2| V3yueHue cBOWCTB HACBIIIEHHOTO U HEHACHIIIIEHHOTO MapOB.
Onpenenenre KpUTHUECKOTO COCTOSTHUS BEILIECTBA.

3| Dddext Ixoyns-Tomcona

ITeperpeTslil nap M €ro UCNoJIb30BAHUE B TEXHHKE.

JlaGoparopHas paboTa

OmnpeneneHnre OTHOCHUTENBHON BIAXHOCTH Bo3ayxa. [loaroroBka ordera IO
nabopaTopHOU paboTe.

[TpakTuyeckas padora

Penrtenue 3anau

11




CamocrosrenbHas pabora
Pabora ¢ yweOHOW mmTepaTypoil, HamucaHue KoHcmekTta mo Tteme: CrocoOsl

U3MEpPEHUsT TEMIIEPATypbl, BUIBl TEPMOMETPOB. TeIUIOBBIE IBHUraTeId M OXPaHA 2-3
okpy»katomiei cpezpl. [loaroroska ordera mno nadbopaTopHoit padboTe
CopneprkaHue yueOHOro MaTepuaa.
1| 3yuenune mnpoueccoB ucHapeHuss M KUNEHHs KuakocTh. OObscHeHue
BJIQKHOCTH BO3ayxa. OOBsICHEHHE CBOMCTB JKUAKOIO COCTOSHHS BEIIECTBA Ha
ocHoBe MKT. 2
2| V3ydeHue nMOBEpXHOCTHOI'O HATSKEHMsI JKUAKOCTH. M3ydueHue cmauuBaHUs U
Tema 2.4 CBoNCTBA JKHAKOCTE! KanwuisipHocTy. M3yueHne aMop(HbIX BELIECTB U KUAKUX KPUCTAJLIIOB.
[TpakTuyeckas padora
Pemenne 3agau 12
JlaGopaTopHnas pabota
CamocrositenbHas pabora 3
Kanumnsipusie siBnenusi. Bazkocts. OcoO0€HHOCTH TEMJIOBOrO PaCIIUPEHUS BOJIBI.
Copneprkanue yueOHOro MaTepuaia
1| 3yueHue MeXaHMYECKUX CBOMCTB TBEpAbIX Tesl. M3ydeHue TerioBoro
pacupenuss Ten. M3yuenue mnnaBieHUs W KpucTammuzanuu.. OObscHeHHE
CBOMCTB TBEpAOro cocTossHU BellecTBa Ha ocHoBe MKT. M3yuenue amopdHbIx
BEILIECTB U KUJKUX KPUCTAJIIOB. 2-3
2 | I3y4yeHne MexaHMYECKUX CBOMCTB TBepAbIX Ten. Paccmorpenue nedopmarmm,
. ee BHJIOB. OmpeneneHue aOCOMIOTHOM M OTHOCHUTENBHOM Jedopmanuu.
Tema 2.5 CpolicTBa TBEPIBIX TEI s r "
yueHue 3akoHa ['yka. M3yueHue TemnoBoro paciupeHus Tej.
ITpakTuyeckas padora
Pemenne 3amau. OmnpeneneHue aOCOMIOTHOW M OTHOCHTEIBHOM Jedopmariuu. 2
N3yuenue 3akoHa ['yka.
CamocrosiTenbHas padora
3HaueHue TEIUIOBOTO pacIIMpeHUs TeJl B Mpupoje M TexHuke. HM3yueHue 3
MEXAHUYECKUX CBOMCTB TBEP/IBIX TEIL.
Tema 2.6 da3oBbie epexoapl HA Conepyraine y1e6HOro Marepuana
1| [naBnenne u kpuctamnuzanus. M3meHeHne ob6bemMa M IMIIOTHOCTH BEIIECTBA 2

3emMiie 1 B KOCMOCE

ITPpH TJTABJICHHUHW W KPpUCTAJIJIM3alluH.

12




2

3

[Tonsatue ¢a3pr BemectBa. CyOnumanus. Juarpamma (a3oBbIX NEpexooB.
TpoliHas To4ka.
PacTBOpEI U CILIaBBI.

[TpakTuyeckas pabora

Pemrenne 3aja4. I/IsyquI/Ie IJIABJICHUA U KPUCTAJIJIM3aIlUN.

CamocrositenpHas padora

Buyrtpennee crpoenue 3emuin M IUlaHeT. BO3roHka mOBEpPXHOCTHOIO CIIOS sJIEP
KOMET Ipu ux commkeHuu ¢ CoHIeM.

Pa3znea 3. diiekTpoguHAMHUKA.

50

Tewma 3.1. DnexTpudeckoe moJe.

Coneprkanne yueOHOro Marepuarna.

1

N3ydyeHne B3auMOAEHCTBUS 3apsOKEHHBIX Tenl. OIpeneneHue 3IEKTPUYECKOro
3apsza. M3ydeHne 3aKkoHa COXpaHEHMs MIEKTPUUECKOTO 3apsija.

N3zyuenue 3akona Kyinona.

N3ydyenue »snextpuyeckoro nois. OmnpeneneHue HaNpPsSKEHHOCTH, JUHUN
HaNpPsHKEHHOCTHU 3JIEKTPUYECKOT'O TOJIS.

Omnpenenenue pabOTBI UIEKTPUUECKOrO IO IPU IEPEMEINEHUN 3apsja,
NOTEHIMAaJa, HANpPSDKEHUS. YCTAHOBICHHME CBSI3U MEXIY HAINPSHKEHHOCTBIO
ANEKTPUYECKOTO OISl U HAIIPSHKEHUEM.

IIpoBOAHMKY M TUANEKTPUKH B SJIEKTPUUYECKOM II0JIE.

Onextpuueckass eMkocTb. KonpeHcatopbl. CoequHEHHS KOHAEHCATOpPOB.
OHeprus 3apsHKEHHOI0 KOHAEHCATOPa.

[TpakTrueckas paboTa.

Pemenne 3agau.

1-2

CamMocTosTenpHas pa60Ta.

Tema 3.2. 3aK0HBI TOCTOSTHHOTO TOKA.

Coneprkanue yueOHOro MaTepuara.

10

13




1| M3yueHue nOCTOSIHHOTO 3JIEKTpUYecKoro Toka. Cuia u IIOTHOCTh TOKA.

3akon Oma s ydactka renu 6e3 3J[C. ConpotuBneHue.

OJIC ucTOYHMKA TOKA.

3akon Owma ans monHoi nenu. [IpaBuno Kupxroda. M3yueHne anekTpuyecKux
LENed C MOCIeAOBAaTENIbHBIM M NapaJlIeIbHbIM COECIMHEHHEM IPOBOJHUKOB.
CoenuHeHus OAMHAKOBBIX HCTOYHUKOB TOKA. 3akoH Jlxoyis — Jlenna.

PaGoTta u MOLTHOCTH ANEKTPUYECKOTO TOKA.

1-2

JlabGopaTtopHast pabora.

OrmpezenieHne d3JIEKTPOEMKOCTH Oataper KouaeHcaTopoB (win OnpeneneHue
YJIEIBHOTO COMPOTUBIICHUS IPOBOTHUKA)

1-2

HpaKTI/IqCCKaﬂ 3aHATHUC.

Pemenne 3amau. IlpoBepka 3aKOHOB  MOCHEAOBATEIBHOIO  COCAMHEHUS
MpoBOJHUKOB.  [IpoBepka 3aKOHOB MapajuIeIbHOTO COCTMHEHHS TIPOBOJHUKOB.
Omnpenenenne D/[C 1 BHyTpEHHETr0 COMPOTHUBIICHUS UCTOUHUKA TOKa. CoeTuHEeHHEe
HMCTOYHHMKOB JICKTPUUECKOM SHEPTHH B OaTapero.

CamocrosTenbHas pa60Ta.

Pabora c Tabnuueii. Onpenenenyue yaenbHOrO COMPOTUBIICHUS IPOBOIHUKA.
Pabora ¢ yueOHOI suTeparypoi, Hanrcanue pedepaToB 1Mo TEMaM:

SlBnenue cBepxmpoBoauMOCTH, [IpuMeHeHHe TemIoBOrO JEWCTBHUS TOKa B
Pa3IMYHBIX TEXHUYECKUX yCcTpoicTBax. [IoAroToBKa OTUETOB MO JTAOOPATOPHBIM U
MPAaKTHYECKUM paboTam.

2-3

Tema 3.3 DnexTpuueckuii TOK B
MeTaJuIax

Cogneprkanne y4eOHOro MaTepuara.

1| Knaccuyeckast 351eKTpOHHAs TEOPUS DIEKTPUUYECKON MPOBOJIUMOCTH METAJLIOB.
Henocrarky kitaccnueckon 371€KTPOHHONW TEOPHUH

Pabora BbIxonma. TepMmosnexkTpuueckue siBIEeHUS. TepMOAIEKTPOABIKYILAS
cuia. KoHTakTHas pa3HOCTh TOTEHIIMAJIOB

[TpakTrueckas pabota

Pemenue 3amay. [lonroroBka otuera mo mpakTHIECKOW padoTe.

1-2

CaMocTosTenbHas pa60Ta.

PaGora ¢ yueOHOIl JHWTepaTypoil, HAamMCaHUE KOHCIEKTa IO  TeMeE:
TepMOIIEKTpHUUECTBO M €ro  IpUMEHEHHE. [TonroroBka ordera 10
CaMOCTOSITENIbHON paboTe.

2-3

Tema 3.4 DnekTpruyecKHii TOK B

Conepxanue yueOHOTO MaTepHara.
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SJICKTPOJIHUTax

1| DnaexTpuYeCcKuid TOK B AJCKTPOJIUTAX. DIEKTPOIJIn3. 3akoHbl Dapases
2 | IlpuMeHeHue IEKTPOIN3a B TEXHUKE
["anpBaHnYeCcKUE 2JEMEHTHl. AKKYMYJIATOPbI

[TpakTuyeckas padora.

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

CamocrosrenbHas paboTa.

Pabota ¢ yueOHOI nuTEepaTypoii, HamMcaHUe KOHCIEeKTa 1mo teme: dusuka goma.
Onexktponu3. IlpeBpamieHne  XUMHUYECKOM  3HEPIMH B DJIEKTPUYECKYIO.
[Tonspu3zanus 3IEMEHTOB U €€ YCTpaHEHHUE.

AKKyMYJISITOPBI.

[ToaroroBka oTueTa MO MPAKTHUECKOH paboTe

Tema 3.5 DnexTpuyeckuii TOK B razax
U BaKyyMe

Cogneprkanue y4eOHOro Marepuarna.

1| Onexktpuyeckuii TOK B raze U Bakyyme. HecamocrosTenbHbIH U
CaMOCTOSITEJIbHBIM Ta30Bble paspsAbl. THIBI CaMOCTOSTENIBHOIO paspsia.
2 | [lonsiTue o 1uIa3me. DJNEKTPUYECKUH TOK B BaKyyMe. DJIEKTPOHHBIE ITYYKH.
DJeKTpOHHO-Ty4eBast TpyOKa.

[IpakTnyeckas padora.

Pemenue 3amau.

CaMocTosTenbHas pa60Ta.

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

Tema 3.6 DnekTpuueckuii TOK B
MOJTyIPOBOTHUKAX

Coneprkanne y4eOHOro Marepuara.

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

OnexkTpuueckas HPOBOAMMOCTb TOJIYNPOBOJHUKOB M €€ 3aBUCUMOCTb OT
TEMIIEpPATypbl U OCBEIIEHHOCTH. V3yueHune noaynpoBOJHUKOBBIX TPHUOOPOB, UX
IIPUMEHEHHSI.

ITpakTryeckas padora.

Pemenue 3amau.

CaMocTosTenbHas pa60Ta.

Pabora ¢ yueOHOI1 TuTepaTypoil, HalMcaHUEe KOHCIIEKTA M0 TeME:
W3ydyeHne CBOWMCTB TONYMPOBOJHUKOB, COOCTBEHHOH M TPUMECHOM UX
npoBoAUMOCTH. [loynmpoBoIHUKOBbIE MPUOOPHI, KX TPUMEHEHHE.
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[TonroroBka oTueTa MO MPAKTHUECKON paboTte

Tema 3.7. MarauTHOE TI0JIE.

Conepxanue yueOHOrO MaTepHala.

1| JleiicTBME MAarHMTHOTO TIOJS Ha JBIOKYIIUHCS 3apsa. V3ydeHne MarHUTHOTO
moyis Kak ocoboro Buma wMatepuu. OmpeneieHHe CHIIbI B3aUMOACHCTBUS
napajuieIbHbIX TOKOB.

2 | Ompenenenue cuiabl Amnepa, MAarHUTHOM HMHIYKIMH, MarHUTHOTO TIOTOKA. 2
cuibl JlopeHua.

3| 3yyeHne  MarHUTHBIX  CBOWCTB  BEIIECTB. N3yuenne  mpubopoB
MarHMTONIEKTPUYECKON U 3JIEKTPOMATHUTHON CUCTEMBI.

[IpakTuyeckas padora.

HanpspkeHHocTs MarHuTHOro nosst. 3akoH buo-Casapa-Jlamiaca. 3akoH AMimepa. 1-

B3aumopeiictBue TokoB. MarHuTHbI ToTOK. OmnpeneneHue yAeIbHOrO 3apsja.

Yckopurenu 3apsKeHHbIX yacTull. Pemenue 3anay.

CamocrosTenbHas paboTa.

PabGora c yueOHOU IsmTeparypoli, cocraBieHue  Tabmmmbl: Kiaccupukamms

BEULIECTB 10 MX MarHUTHBIM CBOMCTBaM. 3

Hanmcanue pedepata mo teme: HamarnmumBanume ¢eppomarneTukoB. Touka

Kropu.

Tema 3.8. DnexTpomaruuTHas CopneprkaHue yueOHOro MaTepuaa.
WUHIYKIHSL. 1| U3yuenue sBieHus caMOUMHAYKIMH. V3yueHue sIBIEHUS 3JIEKTPOMarHUTHOMN

MHIYKIWH, 3aKOHA JJIEKTPOMAarHUTHON UHAYKIIHH.

2 | I3yuyenue 3akoHa JleHIa Uil SJEKTPOMAarHUTHOW wWHAyKmmu. OnpeneneHue 2
BUXPEBOIO JJIEKTPUYECKOTO IOJIs, BUXPEBOTO Toka. OmpenesneHne 3HEPruu
MarHMTHOI'O MOJISl.

[TpakTuyeckas padora. 1-2

CamocrosTenbHas paboTa.

Pabora ¢ yueOHoii 1uTEpaTypoii, MOArOTOBKA COOOIIEHHUS IO TEME:

MaruutHas chepa 3emsn. UW3yuenuwe mnepemeHHoro Toka. [lomydenwue

IIEPEMEHHOTO TOKa IpM pAaBHOMEPHOM BpalllEHHH BUTKA B OJHOPOIAHOM 2.3

MarHuTHOM MoJie. MTHIyKIIMOHHBIN reHepaTtop. DNEKTpoaBHUrarelb. [lelcTByromue
3Hauenus J/{C, HanpsKeHUs U CUITbl IEpEMEHHOTro Toka. KoHaeHcaTop u Karymika
B IIeMH TIEPEMEHHOTO TOKa. OJIeKTpuueckuii pe3zoHaHc. I[IpeoOpaszoBanme
nepeMeHHoro Toka. Tpanchopmarop.
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Pa3znen 4. JjieKTPOMArHUTHBIE
K0J1e0aHUSA U BOJHEI.

Tema  4.1. Mexanunyeckue u | ConepxaHue yueOHOTO MaTepHalia

ANEKTPOMArHUTHBIEC KOJIeOaHN.
1| KonebarenpHoe ABMKECHHE. | apMOHUYECKUE KOJICOAHMSI.

CB00OIHBIC AJIEKTpOMArHuTHBIE KosieOanwust. [IpeBpaieHue sHeprun B
KoJieOaTeJIbHOM KOHTYPE.

ABtokoisiebanus. ['eHepaTop He3aTyXarONMX KoneOaHu

[Tepemennslit TOk. ['eHepaTop nepeMeHHOr0 TOKA.

Toxu BbICOKOM 4acTOThI. IIoHsSITHE O TpeXCbaSHOM TOKC.

JlaGopaTtopHast pabota

3aKoHBI KOJIEOAHWI MaTEMAaTHYECKOTO MasTHHKA. Onpez[eneHI/Ie YCKOpPCHUA
CBO6OILHOFO naacHus ¢ TIOMOIIBIO MATEMATHYCCKOI'O MasAsTHHKA.

[TpakTrueckas paboTa.

1| 3axoHBI KOJIEOAHHS MAaTEMAaTHYECKOI'0 MaaTHHKA. Perenue 3aJa4.

3axon OMa JJis1 AJIEKTPUYECKON LIENU IEPEMEHHOr0 TOKa

PaboTa 1 MOITHOCTH NepeMEeHHOro ToKa. [ 'eHepatopsl Toka. TpaHchopmaTopsl

COC,I[I/IHCHI/ISI 00MOTOK TpeX(l)aBHOFO reLeparopa 3BE€300H1 U TPECYTrOJIbHUKOM

CamocTosTenbHas pabora.

Ornpezenienre yCKOpEHuUsi CBOOOTHOTO MaJIeHHUs ¢ TTOMOIIBI0 MaTEMAaTHYECKOTO
MasaTHHKA. OnpeeneHre KEeCTKOCTH MPYKUHbI. MeXaHUYeCKHil pe30HaHC, €ro
YYET U UCIOJIb30BaHUE B TEXHUKE. VICIOIb30BaHNE yIbTPa3ByKa B TEXHUKE U
MeAMIIMHE. 3aTyXalllre YIeKTPOMAarHUTHbIE KoeOaHusl. BeIHyK/IeHHbIE
ANEKTpUUECKUE Kojebanusi EMKOCTHOE ¥ HHIYKTUBHOE COMTPOTUBIICHHS
nepeMeHHoro toka. Mcropus coznanus yacoB. Hackl [ tolirenca. Mcnons3oBanue
nepeMeHHoro Toka. McTopus snexkTpudukaum CTpaHbl.

ONEeKTpO’HEPTUs B HAPOJHOM Xo3diicTBe. M3yueHue mepeMEeHHOro TOKa.
[Tonyyenne mnEpeMEHHOr0 TOKa TIPM PABHOMEPHOM BpAIlCHUM BHTKAa B
OJIHOPOJIHOM MarHUTHOM MoJje. MHIyKIHMOHHBIN TeHepaTop. DIEeKTPOABUTATENb.
HeiictByromue 3Hauenus OJIC, HampspkeHHs W CHJIBl TIEPEMEHHOrO TOKa.
KoHnpeHncarop u kaTylika B LIEH NEPEMEHHOTO TOKa. DJIEKTPUUYECKUNA PpPE30HAHC.
[IpeoOpa3zoBaHme MEPEMEHHOTO TOKA.
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Tema 4.2. D1eKTpOMarHUTHHIE BOJTHBI.

Cogepxanue yueOHOro MaTrepuara.

1| DnekTpomMarHuTHOE I0JI€ KakK OCOOBbI BUA MaTepuH. DJIEKTPOMAarHUTHbIE
BOJIHBI

Bubpatop I'epria. OTKpBITHIH KOJIeOaTENbHBIA KOHTYP

[TpakTideckas padoTa.

1| U3o06perenue paauo IMonoseim. IToHATHE O pagroOCBs3H.

2-3

CamocrosrenbHas paboTa.

Pabora ¢ yueOHOI1 TuTepaTypoil, HalMCcaHUE KOHCIIEKTA M0 TeME:
PacnipocTpanenune 3eKTpOMarHuTHEIX BOJIH. [[puMeHeHne 3J1eKTpOMarHuTHBIX
BosH. [llkana 35eKTpOMarHuTHBIX BOJH. M3ydyeHue ycTpoiicTBa 1€TEKTOPHOTO
paauonprueManKa. Victopus ayieKTpruUKaIuK CTPAHBI H CITIOCOOBI TTOTyYCHUS
3JIeKTpUUecKoi 2Heprun. buorpadus I'.P. I'epua.

Pa3gea 5. Onruka

10

Tema 5.1 IIpupona cera

Cogneprkanue y4eOHOro Marepuarna.

1| DnexkrpomarnuTtHas npupoja ceera. CKOpOCTh paclpoCTpaHEHHsI CBETA.

HMctounuku cBera.

OCBEIIEHHOCTD. 3aKOHBI OCBEIIEHHOCTH

[TpakTuueckas padoTa

CgetoBoii notok. Cuia cBera. CrieKkTpanbHasi 4yBCTBUTEIBHOCTD IJ1a3a.
Pemenue 3agau

CaMocTosTenbHas pa60Ta.

[IpeacraBnenne o mpupone cBera. OmpeneneHue CBETa KakK 3JIEKTPOMArHUTHOU
BOJIHBL. M3Mmepenue ckopoctu cBera. Mctounuku cBeta. OCBEIIEHHOCTh. 3aKOHBI
ocBeneHHOCTU. CHeKTpaabHas YyBCTBUTEIBHOCTH TJ1a3a. AOCONIOTHAs 3BE3/IHAs
BCJIIMYHHA.

Tema 5.2 BoiaHOBEBIE CBOWCTBA CBETA.

CopepxaHrie yaeOHOT0 MaTepuara.

1| OcHoBsl BotHOBO#M Teopuu. [Ipunumn [toiirenca.

2 | 3aKOHBI OTPAXKCHUS U IPCIIOMJICHHUA CBCTA.

3| HnaTepdepenius ceera. KOorepeHTHOCTh CBETOBBIX JTyUEi.
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4| NMudpakuus cera. J(udpakuus Ha 1MeTH B MapaJIeIbHBIX Jy4yax

5 | [TpuGops! 151 OTYYESHUSI U UCCIIEIOBAHUS CIIEKTpa

[TpakTrueckas pabota

1| UuaTepdepennns B TOHKUX ruieHkax. [Tomockl paBHOM TommuHbL. Konbia
HeroToHa.

HOJ'I?IpI/I?)aI_[I/IH IMOIICPCYHBIX BOJIH. Honxpmaunﬂ CBCTA.

Jucnepcus ceera

[Tpusmatudeckuii 1 TUPPAKITUOHHBIA CTICKTPHI.

ITonstue o CIICKTpPAaJIbHOM aHaJIM3C.

JlaGopaTopHast pabora.

W3mepenne nokasarens NpeOMICHUS CTEKIIA. /I
OnpezeneHue raaBHOrO (POKYCHOI'O PACCTOSHUS U ONTUYECKOM CHJIbI JIMH3BL./ WK
HabmroneHue clieKTpoB UCIYCKaHUs ra3oB.

2-3

CamocrosTenbHas pa60Ta.

Pabora ¢ y4eOHOI nuTeparypoi, cocTaBlieHHE KOHCHEKTOB Ha TeMbl: CrocoObl
u3MepeHust ckopoctu cBera. llonmspusanus csera. lloHATHe O mapHUKOBOM
s dexre.Cnextpanpupiii  aHanu3.  OmnpeneneHUE  MOJMHOTO  BHYTPEHHETO
oTpaxkeHus. OnTuyeckue npuoopsI.

[ToarotoBka O0TYETOB MO JTAOOPATOPHBIM U IPAKTHUECKUM pabOTaM.

Pa3zgen 6. OcHOBEI crielHAJILHOM
TEOPHH OTHOCUTEJIHLHOCTH

Tema 6.1 OCHOBEI cIIEIUATILHON
TEOPUH OTHOCUTEIHHOCTH

Cogepxanne yueOHOro MaTepuarna.

1| Ilpunnun otHocuTenbHOCTH B pusuke. [Ipeodpazosanus [Manumes.

2 | Ilpeobpazosanus Jlopenna. Cienctsus U3 nmpeodpazoBanuii JIopeHia.

[TpakTuueckas pabota

[EEN

DKcnepuMeHTaIbHbIE OCHOBBI CIIEIMaIbHON Teopuu oTHOCUTEIBHOCTH(CTO).
[TocTynatel DWHIITENHHA.

2 | 3aKOH B3aMMOCBSI3U MacChl OHCPIHUH. Pemienue 3agauy.

CaMocTosTenbHas pa60Ta.
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CBs13p MEXly MMITYJIbCOM U dHEpruen tesna. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTHU. PEeIATUBUCTCKUI 3aKOH CIIOKEHUS CKopocTe. [onsaTus
PEJIATUBUCTKON AUHAMHUKH - Macca, UMITyJIbC. 3aKOH B3aMMOCBSA3H MACCHI U
sHepruu. CBsA3b MEXAy UMITYJIbCOM U SHEPIUEH Telna.

Paszgen 7. Di1eMeHTHI KBAHTOBOM

buzukn 22
Tewma 7.1. KBantoBas onrtuka CogepxaHue yaeOHOTro MaTepuara. 6
1| TennoBoe u3iydeHue, ero xapakrepucTuku. 3akon Kupxroga. 9
3akoH Credana-bonbimana. 3akon Buna. KBantoBas runoresa [lnanka 4
2 | 3axon Credana-bonpumana. 3akon Buna. KBantosas runoresa [Tnanka
ITpakTuyeckas pabora
KBanToBas runoresa IInanka. @OTOHBI. - 1-2
Buemrnuii 1 BHyTpeHHHN (HOTOdDPEKT.
JlaGopaTtopHast pabora.
Jasnenue cBeta. IloHATHE 0 KOPIYCKYJIIPHO-BOJIHOBOM MIPUPOJIE CBETA. 2 2
HabutoieHne cieKkTpoB HCIYCKaHMsI U MTOTJIOLIEHHUSI.
CamocrosTenbHas paboTa.
Pabota c yuebHoiI1 muTepaTypoil, HanucaHue pedeparoB Ha TEMBI:
@otonbl. M3yuenue BHemHero ¢orodddexra, ero 3akoHOB. OObsCHEHHUE
dorordpdexkra Ha OCHOBE KBAaHTOBOM Teopuu. V3ydyeHue BHyTpeHHEro i 2.3
doroaddexra. Tunsl porodnemMenToB. TeXHUUECKHE YCTPOWCTBA, OCHOBAHHBIE Ha
ucnonp3oBaHuu ¢orodpdexra. JlaBnenue csera. Omnswitel [1.H. JleGenena.
Xumnueckoe peWctBue cBera. POTO3IEMEHTHl, HX TNpUMEHEHue. SIBieHue
JTrOMHUHECHIeHIIMY. [IoHsATHE 0 BOJIHOBBIX M KBAHTOBBIX CBOMCTBAX M3JIyYCHHUSI.
Tema 7.2 ®usuka aroma CopneprkaHue yueOHOro MaTepuaa. 6
1| 3akoHOMEpHOCTH B aTOMHBIX CIIEKTpax BOJOpoAa. SnepHas MoJenb aroma.
OmnbiThl Pesepdopaa. 4 9
2 | Mognens atoma Bogopozaa no bopy. I'mnoresa nge bpoitns. BonHosbie cBoiicTBa
YaCTHII.
[TpakTuyeckas padora.
1| IlonsiTHe 0 KBaHTOBOW MexaHuKe. KBaHTOBBIE UnCIa. - 2-3

2| Pewienue 3anau
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JlaGopaTtopHnast pabora

[Tpunmun [Maynu. [lepuoauueckas cucrema 31eMEeHTOB MeHieneena.
Habuo1eHne TpEeKOB 3apsKEHHBIX YACTHII

CamocTosTenbHas pabora.

N3yuyeHue cTpoeHMs aToma: IUIaHETapHas MOJeNIb U Mojenb bopa. M3yudenue
CTPOEHHS aToMa: IUTaHeTapHas Mojenb U Mozenb bopa. Hexoropsle nmpuMeHeHUs
na3epoB. OObsICHEHHE NOIJIOLIEHUS M MCIyCKaHus cBera aToMoM. KBaHToBaHue
sHepru. [IpuHIMn 1eicTBHSI M MCIOIb30BAHKE JIa3epa.

Tema 7.3 ®uzuka aTOMHOTO sijipa

Conepkanue yueOHOro maTepuasa

1| EcrecTBeHHast paiMOaKTUBHOCTh. 3aKOH PaMOaKTUBHOIO pacnaja.

2| Croco0Obl HAOMIOIEHHSI U PErHCTPALIUH 3apsKEHHBIX YaCTHUIL

D¢ dexr BapunoBa—YepenkoBa. OTKkpeiTHEe HEWTpOHA. CBSA3b MAaCCHl U SHEPTHH.
S nepusbie cunbl. U30TomBL A nepHble peakiuu.

3| CtpoeHue aroMHOTO sapa. SnepHble CHIIBL. DHEprust CBs3U. AJb(a-pacraj.
[TpaBuia cMeneHus

OnemeHTapHble yacTulbl. Jlenenue Tsokensix sanaep. LlenHas snepHast peakums.
SAnepHblil peaktop. SlnepHas sHepreTuka. PaguoakTUBHBIE M3IIYy4YEHUS U HX
BO3/ICHCTBUE HA )KMBBIE OPTaHU3MBI.

[TpakTryeckas pabora.

1| Anbda-pacnan. [Ipasuio cmemenus. bera-pacnan. Helitpuno. Pemenue 3aau.

2 | l'amma-uznyuenne. [lozutpon. Kocmuueckoe nzinydeHue.

3 QHGMCHTapHBIe HYaCTHUIIBI. HI[epHLIC PCaKInu. PannoakTHBHOCTB.

CamocTosTenbHas pabora.

PannoakTuBHOCTB, HCKYCCTBEHHAs PaAMOAKTUBHOCTL. [loiydeHne paqnoakTMBHBIX
M30TONOB. YCNEXW W  NEPCHEKTUBBI  PA3BUTHS  aTOMHOM  DHEPreTUKH.
buomornueckoe aeWcTBUE pASUOAKTUBHBIX H3JIy4eHUH. SNepHBI peakTop.
Snepnas sHepreTuka. PannoakTHBHBIE M3y4YEHUsS M UX BO3JICHCTBHE HA JKUBBIC
OpraHU3MBI.

Tema 7.4. TepmosimepHbIil CHHTES.

Conepxanue yueOHOro MaTepHara.
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1| TepmosimepHbIit CUHTE3, YCIOBHsI €ro ocyiuecTBieHus. bamaHc sHepruu npu

TEPMOSTICPHBIX peakuusx. [IpoOnembl TepmosiiepHol sHepreTuku. CTpocHHe 2
CouHia u 38e311. DHeprusi CoaHIa U 3B€37. IBOJIIOIMS 3BE3/1.
[TpakTuyeckas padora.
[TpakTrueckas ¢pu3rKa 1 KpUMUHAIMCTHKA.
CamocrosTenbHas padoTa.
TepmosinepHas ycraHoBka « Tokamaky
Bcero: 180u.(122/
10+24)
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3. YCJIOBUSA PEAJIMZALIUU ITPOTI'PAMMBI INCHUIIJIMHBI

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

KabuHeTa (PU3UKH;

O6opynoBanue yueOHOTO KabrHeTa U pabounx MecT kabuHeTa «DU3MKH»:

- paboure MecTa 1Mo KOJIMYECTBY 00yJarOIINXCS;

- pabodee MeCTO MpernoaBaTelis;

- UHTEPAKTHBHAS IOCKA C METOJAMYECKUM 00eCIIeYCHUEM;

- IEPCOHATBHBIN KOMITBIOTED;

- IPOCKTOP;

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

- TUTIOBBIE CTCH]IBI, TIAKATHI;

-paboyas JocKa.

TexHuueckue cpeacTsa 00yUyeHus:

1. Harnagusie nmocoOus:

1.1. VYwuebuno - wmetoauyeckas aurepatrypa 1o ¢usuke (yueOHUKH, 3aJaYHHKH,
TUIAKTUYECKUE MaTepualbl, CIPpaBOYHAs TUTEPATYpPa).

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

2. TexHuveckue cpencTBa 00yUeHHUs:

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

2.2 . KoMmekT anekTpocHa0keHns kaduHeTa (pu3uKu.

2.3. TlpuGopsl ansi MEMOHCTPAIIMOHHBIX OMBITOB (MPHOOpPHI OOIIET0 Ha3HAYCHWS,

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

¢dusuke).

2.4. KoMmproTepHas u3MepuTeIbHas CUCTEMA.

2.5. TlpubGopsl s QpoHTATBHBIX J1a00paTOpHBIX pPabOT ¥ OMBITOB (HAOOPHI

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

2.6. ITpuGops! A1 MPaKTUKYMOB.

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

MOCYJ1a, UHCTPYMEHTHI).

2.8. Monenu.

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

JAMAro3UTUBHI, TUadUIbMbI, BUACODUIBMBI).

2.10. [IporpammHoe oOecriedeHue AJisi KOMIIbIOTEpA.

2.11. BuneokacceTsl (IUCKH)
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3.2. HudopmanuonHoe obecrniedeHue 00y4eHust
IlepeuyeHb pekoMeHayeMbIX y4eOHbIX U31aHuii, UHTEepHeT-pecypcos,
JAONOJTHUTEIbHOM JINTEPATYPbI:

OcCHOBHBIE HCTOYHHUKH:

1. dmutpueBa B.®D. ®dusuka: YueOHUK A CPeIHUX CHELMAIBHBIX Y4E€OHBIX 3aBeleHui:- M.:
Axamemus, 2005.

2. Cawmotinenko IL.U., Kukun JI.I'. ®usmka (c ocHOBaMH acTpOHOMHUH): YUEOHHMK IS CPETHUX
CIeIMaIbHBIX YYeOHBIX 3aBeieHni. - M.: Briciras mkona, 2003.

3. Cawmoiinenko I1L.U., Ceprees A.B. ®uszuka: YueOHUK Il CPEIHUX CICHHAIBHBIX YUCOHBIX
3aBegeHui. - M.: Axkanemus, 2014.

4. JImutpuesa B.®. 3amaun o ¢usuke: yued. mocodue. — M., 2010.

5. Camoiinenxo II.U., CepreeB A.B. COopHuK 3a71ay U BompocoB no ¢usuke. - M.: Akagemus,
2014.

6. Komkmu H.U., BacunpumkoBa E.Il1. Dnemenraphas ¢usuka: CrnpaBounmk. - M.: Beicmas
mkoJa, 2003.

~

Tapaco O.M. JlabopaTopHbie paboTsI IO (GU3UKE C BOIpocaMu u 3aganusiMu, M. 2008.
8. Kabapaun O.0., OpnoB B.A. DxcniepuMeHTanbHbIe 3a1anus 1o ¢pusnke. 9—11 kmaccsr:

yaeOHOe rmocodue I yJamuxcsi 001meo0pa3zoBaTelibHbIX yupexaeHuit. — M., 2014.

JlonmojHuTEILHAS

1. XKnanos JI.C., Knano I'.JI. ®usuka: VY4eOHUK I CPEIHUX CHELHMATBHBIX YUEOHBIX
3aBeJieHni. — M.: Beicmas mkoira, 1990.

2. COopHHMK 3ajlad ¥ BONPOCOB MO ¢u3uke. YdeOHOe MmocoOue I CPEeIHHX CIeIHUATbHBIX
yueOHbIX 3aBefieHuit (mox pen. P.A. I'maagkoBoii). — M.: Beicias mkona, 1996.

3. JlonaykoBa P.A. PykoBOJICTBO IO MPOBEIEHHUIO JIAOOPATOPHBIX paboT mo ¢usuke. — M.:
Bricmas mkona, 1993.

4. EnoxoBuu A.C. CnpaBouHuK 1o ¢u3uke u texuuke. — M.: [Ipocsemenue, 1994.

5. Kabapaun O.0., Kabapaun C.U., Opnos B.M. 3amanust 1yisi KOHTPOJISI 3HAHUM yYaIIUXCS 1O

¢uznke u TexHuke B cpeaneit mkoine. — M.: [lpocsemenue, 1993.

6. Ilunckuit A.A., I'pakoBckuii I'.}O. ®uzuka. - M. 20009.

7. 1a6anos B.B. [lunaktuueckuit marepuai no ¢usuke. CocraBurens: JlarecraHCKuit
MexaHuueckuil TexHukyM uM. C.Opmxonnkuaze.-M-kana. «¥Onutep». 2003.

8. Psabosonos I'.U., lagamesa H.P., Camoiinenko [1.1. COopHUK AMAaKTUYECKUX 3aJaHUN IO
¢du3uke.

9. Jlabkogrckuii B.b. 220 3amau o ¢usnke ¢ pemeHusIMA: KHATA 1ist ydamuxces 10—11 k.
o0uieo0pa3oBaTenbHbIX yupexaeHuil. — M., 2014.

Jas npenoaasareJist
1. ®epepanbHBIl KOMIOHEHT TOCYJaPCTBEHHOTO CTaHIapTa 0011ero oopasoBanus. MUHUCTEPCTBO

obpazoBanus PO. — M., 2016.

2. Tlerpocora P.A., I'onos B.II., CuBornazos B.U., Ctpayn E.K., «kEcTecTBo3HaHNE U OCHOBBI
skosorun». M., Academia, 2018.

3. Kysuenora H.E. O0ydenne xumun Ha ocHOBe MexIpeameTHoi uaTerpanun/ H.E. Ky3nemnosa.
M.A. IllaTamos.-M., 2018.

4. Cawmoiinenko [1.1. ®usnka: Metoandeckoe mocodue 1mo BHIOJIHEHUIO KOHTPOIBHBIX 3aIaHUIA
JUTISL CTYJIEHTOB —3a0YHHKOB CPETHUX CHEIUaIbHbIX yaeOHbIX 3aBenaeHuii.- M. UITP CIIO, 2003.
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IHepuoauyeckue M31aHuA:
1. 1 cents6ps @uszuka: [lpunoxenue k razere «1 ceHTAOps» yupexaeH MUHUCTEPCTBOM
oOpa3zoBanus u Hayku PO.
2. dusuKa B IIKOJE: HAYYHO TEOPETHUECKUN U METOAMYSCKUN KYPHAT yUIpEeKIeH MHUHUCTEPCTBOM
oOpasoBanus U Hayku PO

HNuTepHeT-pecypcen:
1. DraexrponHOE yueOHOE Tocobue «JleMoHcTpalmoHHoe IaHupoBaHuey, «O01mas Gpuznkay

«O00O PMT komnanumy» r. Boarorpan

2. Otxkpsitas pusuka B 2 4. (CD) IToa. pea. C.M. Kozena. — M.: OO0 «Pusuxony, 2002

Penerutop ®usuka(CD) — M.: AO3T «lcy, 1998

4. Obpazosanue 3.0. OOpa3oBaTeIbHbBIN KOMILIEKC: OMOIMOTEKA AIEKTPOHHBIX HATJISITHBIX
nocobuit «®usuka (7-11 xu.)» (CD). / H.K. Xannanos, /I.B. basuaun, - Jlabopatopus ¢puzuku u
actponomun MOCO PAO: [Ipoda, ®opmasa, [ITTY — Ilepmsb.-2004

5. Myxuna T.I1. MyapTUMeIHanpoeKTOphl B 00pa3zoBaTeabHOM mpoiiecce. — http:/ www. astu. org/
content/ userimages /fale/ upr_1_ 2009 /04.pdf

w

Wurepuer pecypesr:  http: fiz.1september.ru
o http:portfolio.1lseptember.ru

http:www.km.ru
http:www.physicon.ru
http:www.bse.sci-lib/com/
http:www.sciencetechnics.com
http:www.astrogalaxy.ru

O O O O O
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4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIbHOCTH
CTYAEHTOB

Coaep:xanue 00y4yeHHUs

XapaKTepl/ICTPlKa OCHOBHBIX BUI0B A€ATECJIbHOCTH CTYACHTOB

(Ha ypoBHe YyueOHBIX /ieiicTBHIl)

OU3UKA

Bsenenue

Pa3zBuTHE crOCOOHOCTEH SICHO U TOYHO M3JIaraTh CBOU MBICIIH, JJOTUYCCKH
000CHOBBIBaTh CBOIO TOUKY 3pEHUsI, BOCIIPUHUMATh U aHAIU3UPOBATh
MHEHHUsI COOECeHUKOB, TPU3HABasi MPABO JPYroro 4eaoBeKa Ha HHOE
mHeHue. [IpuBeaeHue npuMepoB BIUSHUS OTKPBITUI B (PU3UKE HA TIPOTpPECC
B TEXHUKE U TEXHOJIOTMH MPOU3BOJICTBA

Mexanuxa

Kunemaruka

O3HaKOMIIEHHE CO CIIOCOOAMH OIMUCAHUS MEXAaHUUECKOIO IBIKEHUS,
OCHOBHOMH 3aJ1aueil MEXaHUKH.

I/I3yquHe OCHOBHBIX (1)I/IBI/I‘~IGCKI/IX BCJIMYHWH KUHCMATHUKU: IICPECMCIICHUS,
CKOPOCTH, YCKOPCHUS.

HaGumoieHne OTHOCUTENTBHOCTH MEXaHUYECKOTO JIBUYKEHHUSL.
®opmynpoBaHne 3aKOHA CIIOKEHUSI CKOPOCTEH.

HccnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO IBUXKEHUS (Ha
npuMepe CBOOOIHOTO MaJIeHuUs TeJl) 1 PABHOMEPHOTO JIB)KEHUS Tela 10
OKPY>KHOCTH.

ITonnmanue cMbIcia OCHOBHBIX (bPISI/I‘{eCKI/IX BCIIMYHMH, XapaKTCPHU3YIOIIHUX
PAaBHOMCEPHOC IBUKCHHUEC TCJIA 110 OKPYKHOCTHU

JnHamuka

ITonnMmanue CMBICIA TAKUX CI)I/IBI/ILICCKI/IX MOI[GJIGI\/JI, KaK MaTcpuajibHas TO4Ka,
HHCPpLAJIbHAA CUCTEMA OTCUCTA.

I/I3MepeHI/IC MacCChI TCJia Pa3JIMYHbBIMHA CIIOCOOaMH. I/I3MepCHI/Ie CHUJI
BSaHMOHGfICTBHﬂ Tea. Beruncnenne 3HaYCHHS YCKOPCEHUS TECJI MO0 U3BECTHBIM
3HAa4YCHUAM I[eﬁCTBYIOHlHX CHUJI 1 MacCC TCJI.

YMeHue pa3nuyaTth CUITy TSDKECTH U Bec Tena. OObsICHEHNE U TPUBEICHHE
IIPUMEPOB SIBJICHUSI HEBECOMOCTH.

HpI/IMeHCHI/Ie OCHOBHBIX HOHHTHfI, (l)OpMy.]'I M 3aKOHOB JMHaMUKHU K
PECIICHUIO 3a1a4

3aKOHBI
COXpaHEHUs B
MEXaHUKE

OObsicHEHHE PEaKTUBHOTO JBMKEHHSI HA OCHOBE 3aKOHA COXPaHEHUs
uMIyibca. [IpuMeHeHne 3akoHa COXpaHEeHUs UMITYJIbCa I BBIYUCICHUS
WU3MEHEHUN CKOPOCTEH TeN NMPU UX B3aUMOJIECHCTBHSIX.

Boruncnenue paboThl CUl U M3BMEHEHNS KHHETUYECKOW SHEPTUU Tefa.
Brruucnenue noTeHIMaIbHON SHEPTUH TEJl B TPABUTALIMOHHOM II0JIE.
XapakTeprucTrKa NPOU3BOJIUTEIBHOCTH MAIIVH U IBUTATENEH C
UCIIOJIb30BAHUEM ITOHATHS MOLTHOCTH

OcHo8bl MONEKYAAPHOU USUKU U MEPMOOUHAMUKU

MonekyisapHas
¢buznka

DopMyJIMPOBAHNE OCHOBHBIX IIOJIOKEHUIN MOJIEKYJIIPHO- KUHETUYECKON
Teopuu. BeINonHeHne HKCIEPUMEHTOB, CIy>KalluX 000CHOBaHUEM
MOJIEKYJISIPHO-KMHETHYecKoi Teopun. Habmronenue O6poyHOBCKOTO
JBUKEHUS U SBJICHUS AUPPY3Un.

OHpCIleJ'IeHI/IC MapaMCTpOB BCHICCTBA B Fa3006pa3HOM COCTOJIHHH Ha
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OCHOBAaHHHU YpaBHCHHA COCTOSAHUA UICATIBHOI'O ra3a.

[IpencraBnenue B Buje rpaduka H30XOpHOTO, H300apHOTO U
M30TEPMHUYECKOTO IPOLIECCOB. BhIUnceHnE CpeTHEN KUHETUYECKOM
SHEPI'HM TEIUIOBOTO ABMKEHUS MOJIEKYJI [10 U3BECTHOM TEMIIepaType
BelecTsa. Mi3mepeHue BIaKHOCTH BO31yXa

TepmoauHaMuka

3KCHepI/IMeHTaHBHOC HCCJIeIOBaHUE TCINIOBBIX CBOMCTB BellecTBa. Pacuer
KOJINYCCTBA TCIIJIIOTHI, HCO6XOI[I/IMOFO JJIs1 OCYHICCTBIICHUS ITpoLEcca
MMpEeBpalICHU BCUICCTBA U3 OAHOI'O arperarHoro COCTOsIHUA B IPYyTroc.

Pacuer n3meHeHus: BHYTpEHHEH SHEPTUU Tell, paboThI M MEPEIaHHOTO
KOJIMYECTBA TEIUIOTHI HA OCHOBAHUHU IIEPBOI0 3aKOHA TEPMOAUHAMUKH.
OObsicHEHHE TPUHLIUIIOB AEWCTBUS TEIUIOBBIX MAIIMH

OcHo8bl 21eKMpPOOUHAMUKU

DneKTpocTaTuKa

Brruncnenue cui BBaHMORCﬁCTBHH TOYCUYHBIX JJICKTPUYCCKUX 3apsAd0B.

Brruucnenue HaAIIPAKCHHOCTU U IMTOTCHLMAJIA SJICKTPHUYCCKOI'O I10JIA OAHOI'O
N HECKOJIbKHNX TOYCYHBIX 3apAa0B.

W3mepenne pa3HOCTH ITOTEHIMAJIOB.
IIpuBeneHne npuMepPOB MPOBOAHUKOB, AUIEKTPUKOB U KOHIEHCATOPOB.

H8.6J'IIO,I[6HI/IC SABJICHUA SHGKTpOCTaTH‘{CCKOﬁ HHAYKIWW U SABJICHUS
moJrsIpu3alu JUBJICKTPUKA, HAXOAAIICTOCS B SJICKTPUYCCKOM I10JIC

TlocTOsTHHBII TOK

N3mepenne moiHOCTH 2JekTpuueckoro Toka. Mamepenune 3/C u
BHYTPCHHET'O COMPOTHBIICHHSI UICTOYHHUKA TOKA.

C60p W UCIIBITAHUC DJICKTPHUUYCCKUX Leneu ¢ Pa3IM4YHbIM COCAMHCHUCM
IMPOBOAHUKOB, paCUYCT UX IMaPaMCTPOB

MaruauTtHoe 1oJje

Ha6J'IIO]1€HI/I€ I[CI\/'ICTBI/HI MAaravMTHOI'O I10JIA Ha IMPOBOJHUK C TOKOM, KAPTHHOK
MarHUTHBIX TTOJICH.

DopMyIMpOBaHKE MPABUIIA JIEBOM PYKH ISl ONIPEACIICHHS HAIIPABICHUS
CUJIBI AMIiepa.

Brruncienue Cui, HeflCTBYIOH_[HX Ha IMPpOBOJHUK € TOKOM B MArHUTHOM
I10JIE, 00BsICHEHUE IIpUHIMIIA ]:[GI\/'ICTBI/ISI OJICKTPOJABUTATCIIA.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON UHIYKIIMA

Konebanus u 6oinol

Mexannueckue
KOJICOAHUA U BOJIHBI

[TpuBenenne npuMepoB KojedaTeabHbIX IBUKeHUN. MccnenoBanue
3aBHCHUMOCTH MepHOa KolebaHU MaTeMaTHYECKOro MasiTHUKA OT €ro
JUTMHBI, MACChl U aMIUTUTYbI KosieOaHnuii. OnpeneneHue yCKOpeHus
CBOOOTHOTO Ma/IEHUs C TOMOIIBI0 MAaTEMaTHYECKOTO MasiTHUKA.

Hab6nronenue konebanwuii 3syqarero tena. [IpuBenenne 3HaueHUsI CKOPOCTH
pacnpocTpaHeHUs 3ByKa B pPa3IUUHbIX Cpejiax.

YMenue 00bsACHIThH UCIIOIb30BaHUE YJIbTpa3ByKa B MCIUITUHC

DNEeKTPOMarHUTHHIE
KOoJIeOaHUSA M BOJTHBI

Ha6J'IIOIleHI/IC ocuJIIOTpaMM rapMOHHUYCCKUX KoJIeOaHMI CUJIbI TOKA B
ICITH.

OObscHEHUE MMpeBpalICHNA SHEPTHUU B UACAIIBHOM KoJIe0aTeIbHOM KOHTYPC.
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N3yuenne ycTpoiCTBa U MPUHIUIA ASUCTBUS TpaHchopMaTopa.

AHanM3 cXeMbl Iepeiavu JIEKTPOIHEPTUU Ha OOJIbIINE PACCTOSHUS.
[TpuBeneHne npUMepPOB BUIOB PAJUOCBSI3U. 3HAKOMCTBO C yCTPOWCTBAMH,
BXOJISIIIMMH B CUCTEMY PaJIUOCBSI3H.

OO6cyxneHrne 0cOOEHHOCTEHN pacpOCTpaHeHus: PaIuoOBOIH

CBeTOBBIC BOJHEI

[IpuMeHeHre Ha MPaKTUKE 3aKOHOB OTPAKEHUSI U IIPEJIOMIIEHHUSI CBETA MPHU
pemenuu 3ana4. Habmonenue siBieHus TUpaKkuy U JUCTICPCUU CBETA.

YMeHue cTpouTh U300paKeHHS MPEAMETOB, 1aBaeMble TnH3aMu. Pacuer
ONTHUYECKOU CHJIBI JINH3BI

Onemenmovl K6aHMOBOU PusUKU

KBanrtoBbie
CBOIICTBA CBETa

Habmonenue gorosnexrpuueckoro 3¢ dexra. Pacuer MmakcumaabHOR
KHHETHYECKOW SHEPTUH JIEKTPOHOB NpH poTodddexTe

duznka aroma

®dopmyupoBanue nocrynaroB bopa. HabmroaeHue nuHeyaToro u
HEMPEPBIBHOTO CIIEKTPOB.

Pacuer yacToTs B JJIMHBI BOJIHBI UCITYCKAaCMOI'0 CBETA IIPU IEPEXOAC aToMa
N3 OAHOI'0 CTAHUOHAPHOI'O COCTOSAHUS B APYTOC.

OObsicHeHHEe TPUHIIMIIA ACHCTBUS Ja3epa

duznka aTOMHOTO

Habmronenue TpekoB anbda-yacTtuil B kamepe Bunbcona. Perucrparus

anpa u AJIEPHBIX U3JIY4EHUH C IOMOLIBIO cueTurKa [ eirepa.
3JIEMEHTaPHbIX
PacueT sHepruu cBs3M aTOMHBIX sJIEP.
JaCTHI]
[ToHnMaHMe HEHHOCTH HAYyYHOT'O ITO3HAHMsI MUPA HE BOOOIIE /IS
YeJIOBEYECTBA B LIEJIOM, a JUISl KaX/10r0 00y4aroLerocs JIMYHO, IEHHOCTU
OBJIa/ICHUS] METOJIOM HAyYHOT'O TIO3HAHUS JUISl IOCTHXKEHUS ycrexa
B JII00OM BHJI€ TPAKTUYECKOHN 1EATEIHOCTH
Bcenennas u ee ssonoyus
Crpoenue u OO0bsicHeHre MojienH paciuupsouieiics Beenennoit
pa3BuTHE
Bcenennon
[Tpoucxoxnenue Hab6mronenue 3Be3n, JIyHns! u mutanet B Teneckor. HaGmroaeHne comTHedHbIX
Conneunoit ISTEH C MOMOLIBIO TeJIeCKona
CUCTEMBbI
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5. KPUTEPAU OIIEHKH YYEBHO-UCCJIEJOBATEJBCKOM U MTPOEKTHON
JAEATEJIBHOCTH OBYYAIOIIIUXCHA

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

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

— «OTIANYHOY.

— WII HOCHUT HMccnenoBaTesIbCKUN XapaKkTep, CONEPKUT IPaMOTHO U3JIOKEHHYIO TEOPETHUECKYI0 0a3y,
riryOOKMiA aHAIN3 TPOOJIEMBbI, XapaKTepU3yeTcs JIOTUYHBIM, [TOCIIeI0BATEIbHBIM H3JI0KEHHEM MaTepHrala ¢
COOTBETCTBYIOLMMH BBIBOJAMH U OOOCHOBAHHBIMU MPEAJIOKECHHUSIMH.

— MeeT 1o10)KUTEIbHBIE OT3bIBBI PYKOBOIUTEIS.

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

— «Xopomoy».

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

— MMeeT nmoJI0KUTENIbHBIN OT3bIB PYKOBOIUTEISA.

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

— «Y IOBJETBOPUTEIBHOY.

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

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

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

— «Hey1oBiaeTBOPUTEIILHO.

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

— He nmMeer BBIBOJIOB TMOO OHUM HOCST JIEKJIApPATUBHBIN XapakTep.

— B 0T3bIBE PYKOBOAMTEISA UMEIOTCS CYLIECTBEHHBIE KPUTUYECKHUE 3aMEYaHusl.

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

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

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

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

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

0 OPMUTH BEITIOITHEHUIO
paboTy, NIPEJCTaBUTh &€

HaBBIKU O(OPMIICHHS
MPOEKTHOM paboThI U

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

apryMEHTHPOBAHO TaKXe MOJrOTOBKU MBICJTH BBIPQYKEHBI SICHO,

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

BBI3BIBACT HHTEPEC. ABTOP
cBOOOJTHO OTBEYAET Ha
BONPOCHI.

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

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

TeMbl MPOEKTHBIX PadoT:
®du3uKa B UrpyIIKax
Omnpenenenue Macchl arMocdepsl 3eMIIH U JPYTUX TUIAaHET
N3mepeHne cKOpocTH 3ByKa B BO3JyXE U B ra3ax

Ena 13 MUKpOBOJIHOBKH: 10JIb3a WM Bpea?
HccnenoBanne 3eMHBIX 3JIEKTPUYECKUX TOKOB.
W3zyuenue BIUsSHUS 3IEKTPOMAarHUTHBIX II0JIEH Ha Cpely OOMTaHMs YeTI0OBEKa.
WccnenoBanue BAUSHUS LTyMa Ha XKUBbIE OPraHU3MBI.
CpaBHeHHeE J1aMIT HAKaJTUBaHUsI U YHEProcOEPETaroIIuX JIamIl.
[ITyMoBO€ 3arpsi3HEHUE OKPYKAIOIIECH CPEbI.
. ABTOMOOMJIb ¥ 9KOJIOTHS.
. CBsI3p acCTpOHOMUU C IpyruMHU Haykamu. Kanenmaps.
. ConHeyHas cucTeMa - KOMIUIEKC TeJl OOLIEero MPOUCX0XKICHHS.
. CoBpeMEHHBIE NIPEACTABIEHNS O TPOUCX0KAEHNN COTHEUHOM CHCTEMBI.
. HeoObIuHBIE CBOIICTBA OOBIYHOM BOJBI.
. BelpamuBanue kpucrauia coiu.
. IlonmydeHue nmpecHON U YUCTON BOABI.
. BO3MOKHOCTB ITOJIy4eHUS IUTHEBOU BOJbI TPOCTEUIIUMU CPEJICTBAMH.
. Kpyrosopot Bozs! B mpupose.
. Pe3onanc-no6po mmm 3mo0?
. OT yero GBIBAIOT I'PO3bI?
. [lTapoBas monuus. Yem onacHa mapoBast MOJIHUSA?
. CBETOBOJIOKHO Ha CIIy>K0€ y 4eloBeKa.
. [ToueMy 3anpeniaromme CUrHaJIbI - KpaCHOTO IBeTa?
. Biusanne ConHedHO# aKTMBHOCTH Ha YeJIOBEKa.
. IonsipHoe cusiHue.
. PasBuTHe pagnocsssu.
. ConmHeuHas 2HEpTHUA.
. BimsHne paamoakTHBHOCTH Ha OKPYKAIOMIYIO CPELy.
. ABTOMOOWMIIb M 3/10POBbE YEIOBEKa
. AnanTanys pacTeHuil K BBICOKUM TeMIIEpaTypam
. AnpbepT DWHIITEHH — TapajoKcalbHbIA TeHHI U "BeUHbIH peObeHoK"
. AnpTepHAaTUBHBIE UICTOYHUKH JJIEKTPOIHEPTETHKHI
. ApxumMenoBa cuia
. ApxuMenoBa CHiIa U 9€JIOBEK Ha BOJIE
AcTteponHast OITacHOCTh
. ATmMocdepa

Boo~NoORr~ wWwhE

WWWWWWWRRNRNRNRNNNNNNE R R R R R R R R
DTN RARRONPOODTIODUTRARWNPOOONOUIAWNEO
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ATMocdepHoe 1aBJIeHne — MOMOLIHUK YeJIOBeKa

ATMochepHbIe ABICHHS

AToMHast SHEpreTHKa — IUTFOCHl 1 MUHYCBI

AToMHas SHepreTruka. JKOJIOTHs

Bbonbmioit Anponnsiit Komnaitnep — Hazan k corBopeHuio Mupa

B 1em cekper Tepmoca

Berep xak npumep KOHBEKIIUH B IPUPOJIE

"Berep Ha ciryx0e y uemoBexa"

Beunrslii gBurareis

Bxkinag ¢puzukos B Bennkyro OTedecTBeHHYIO BOWHY

BrnaxHOCTB BO3/TyXa M BIUSHHUE €€ Ha )KU3HEAEITEIbHOCTh YEI0BEKa
Brusiaue nsmydeHusi, HCXOSIIET0 OT COTOBOTO Tene(oHa, Ha OPraHu3M YeJI0BeKa
Bnusinue nH(pa3Byka Ha OpraHU3M YeJIOBeKa

Boga B Tpex arperaTHbIX COCTOSTHUSIX

Bona BHyTpH Hac

Bo3aymiHeiil Tpancopt

Botina TokoB. M300peTeHue 3IeKTPUIECKOro CTyIia

I'moGanpHOE MOTEIUIEHHE — Yrpo3a YeJI0BeUecTBY?

I'mobanpHOE MOTETIEHHe: KTO BUHOBAT M UTO JENaTh?

HeiicTBre 3ByKa, HHPpa3ByKa U yIbTPa3ByKa Ha KHUBBIC OPTaHU3MBI
JeiicTBre ynbTpaHoIETOBOTO N3TYYESHHUS HAa OPraHU3M YeIOBeKa
Huddysus B mpupoae U )KU3HU YeJI0BEeKa

JKenmuaer — nmaypeatsl HoOeneBckoit mpeMun 1Mo GuU3NKe W XUMUN
3akaT KaK (PU3NYECKOE SBJICHUC

Nonmzanwms Bo3gyxa — MyTh K TONTOIETHIO

Hcnonb3oBaHue SHEPTUU COJTHIIA HA 3eMile

HCCHGI{OB&HI/IC HNCKYCCTBCHHBIX UCTOYHHUKOB CBE€TA, IPUMCHACMBIX B TCXHUKYME
Hcropust mammiouex

Hcropwus pazsutus TemedoHa

Kakoe He6o0 romydoe! Otdero oHo Takoe?

Kpuorennsie xxuakoctu

Mup HaHOTEXHOJIOTHIA

Mupaxu

OnThyecKre MINIIO3UH B )KU3HU

[11a3ma — 4eTBEpPTOE COCTOSHUE BEIIECTBA

[Touemy JlyHa He nagaet Ha 3emitro?

IIpumeHeHue na3epos

IIpuMeHeHue yipTpa3ByKa B MEIULIMHE

[Ipumenenune neneOHOTO JIEKTPUIECTBA B MEIUITUHE

[IpumeHneHue aeKTposnsa

[Ipomnoe, HacTosmiee u Oyaymee ComHIa

CniocoOslI cuéra Bpemenu. Kanennapu

Crioco0b! yTHIM3AINH OTXO0JIOB

dusuka B Moel ipodeccun

DoTOoXUMHUUECKHE SIBICHUS

DoTORIEKTPUIECKUE TPUOOPHI

Hynamu. [Ipu4rHBl BO3HUKHOBEHUS B (PU3HKA TIPOIIECCOB
DKOJIOTHYECKHE MTPOOIEMBI KOCMOCa

DneKTpoMoOWITH

MCTOYHMK anbTepHaTUBHOM SHEPTUM - MUKPO-TUAPOSNEKTPOCTAHLMA
CBepXxXnpoBOgHUKHN, UX CBOICTBA U NPpUMeEHeHue"

®dusuka s potorpapun"

Panuonokanus B BOGHHOM Jiejie

OnpepgeneHne ONTUMaNbHOIO PacnonoKeHus poHapen 418 MaKCMMaNbHOrO OCBELLEHUA VUL,
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