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PEIHEH3UA

Ha MporpaMmy o61eo0pa3oBaTebHON yueOHOH JucHUIINHBI « DU3nKa»
niist npogeccun: 09.01.03 Macrep no odopadorke nuudposoii uHGpopmanuu
I'BIIOY «Tponukuii TEXHOJIOTUYECKUN TEXHUKYM)

[Iporpamma mno oOmeoOpa3zoBaTenbHOW y4eOHON nucuuiuinHe «@PU3MKa» COCTaBIIEHA B
cootBercTBUU ¢ DPI'OC cpeanero obmiero oOpa3oBaHUST U C YYETOM MPUMEPHOMN
porpamMMbl 001Ie00pa3zoBaTeNbHON yaeOHOM AuCIUIUINHEI «Du3nkay, oqodpennoir GI'AY
«DenepanbHblil HHCTUTYT pa3BUTUS oOpa3oBaHus» oT 21 wuronga 2015 u JlenmaprameHnToM
roc. MOJUTHKU B cdepe MoAroToBku padounx kaapoB u [I1O MunoOpnayku Poccun ot
17.03.2015 Ne 06-259.

B ocHoBe 001eo6pa3zoBaTenbHON yueOHON AUCIUTUINHBI « DU3UKa» JEKUT YCTAaHOBKA
Ha QopMmMupoBaHue y OOydaeMbIX KOMIIETEHUUH, HEOOXOAMMBIX [UIsl KaueCTBEHHOTO
ocsoenust OITOIT CIIO.

Hacrosimas mporpamma paccuntana Ha 193 ydeOHbBIH yac BO B3aUMOJEHCTBHUH C
mpernojaBaTeieM U e€ coaep)kaHue BKIIOYaeT B ceOsS 8 OCHOBHBIX pa3ieiioB (WJIH TEM),
o0OecreynBaroUX MOATOTOBKY KBaJM(DPUIIMPOBAHHBIX CHELHAIMCTOB CPEAHETO 3BEHA IO
CHEIUATBHOCTSIM TEXHUYECKOTO TTPOQHIIS.

ABTOpOM pa3paboTaHa MOCJIENIOBAaTEIbHOCTh H3Yy4YEHUS y4yeOHOro Marepuaia,
OTpakKeHbl MEXIPEIMETHBIE CBSI3U, MPEJACTaBICHbl TPEOOBAaHUS K pE3ylbTaTaM OCBOCHMS
y49eOHON JUCITUTIIINHBI.

TemaTtuueckuil naaH packpbIBaeT cojepkaHue yueOHOTro MaTepuana, 1abopaTOpHBIX
paodor.

Kontponr u oneHka pe3ylbTaTOB OCBOCHHUsI 00IIe00pa3oBaTebHON y4eOHOMU
JTUCUUTUTMHBI « DU3UKa» OCYHIECTBISETCS pa3INdHbIMU (POPMaMU U METOJIaMHU.

Penen3enr:

(®UO, n0KHOCTB, ITOIIIKCh, IIEYaTh)
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1. IACIHIOPT TPOT'PAMMBI OBIIIEOBPA3OBATEJIbHOM YUYEBHOM
JAUCHUTIJIMHBI «PU3UKA»

1.1. Obs1acTh NpUMEHEHUsI MPOTPAMMBbI

[Iporpamma  0011c00pa3oBaTEILHON  y4EOHOM  TUCHMUIUIMHBI — «DUBHKa»
ABJISIETCSI YacThlO IPOTPAaMMBbl IOATOTOBKM CIIELHAIMCTOB CPEAHEr0 3BEHA 110
npodeccun: 09.01.03 Macrep no oOpadoTke 1uppoBOi HHPOPMAIIH, OTHOCSIIUXCS
K TEXHHYECKOMY Mpodutio mpodeccnoHaIbHOT0 00pa30BaHus.

1.2. Mecro AUCHUIUIMHBI B CTPYKType MNpPOrpaMMbl NOATOTOBKH
CIEeNUAJNCTOB CpelHero 3BeHa: UHrerpupoBaHHas yuyeOHas JIUCHUILIMHA
«Duzuka» sBIAsSETCSs Y4YEOHBIM TPEIMETOM O00s3aTeIbHOM MpeaMEeTHON o00sacTu
«EctectBennbie Hayku» @I'OC cpeanero o01iero oopazoBaHusl.

VYuebnas nucuumuinHa «®duzuka» uzydaercs B 00I11€00pa30BaTEIbHOM ITUKJIIC
yueOHoro iana OITOII I'BIIOY «Tpounkuii TEXHOJOTHYECKUA TEXHUKYM» Ha 0aze
OCHOBHOTO 00I1Iero oOpa3oBaHUs C MOJIYYEHHUEM CpeaHero oOiiero oOpa3oBaHUS
(TITICC3) no npodeccun: 09.01.03 Mactep no 06padoTke 1HdpoBoii HHGOpMAITUH
1.3. Hean m 3agauM AUCUMILIMHBI — TPeOOBAHHMS K pe3yabTaTaM OCBOCHUS
AUCIHUNJIMHBI:

Cognepxkanue MporpaMmbl  001Ie00pa3oBaTeIbHON  y4eOHOW JIUCITUTIIMHBI
«Du3ukay HAMPaBJICHO HA JOCTKEHUE CICAYIONMINX TICIICH:
*OCBOCHHE 3HAHUN O (yHITAMEHTAIBHBIX (PU3MUECKHX 3aKOHAX W TIPHUHIIMAIAX,

JIeKAIIUX B OCHOBE COBPEMEHHOM (PU3MYECKON KapTHHBI MUpPa; HauboJee BaXKHbIX
OTKPBITUAX B 00J1aCTH (DM3HUKH, OKA3aBIINX OMPEEIAIONIee BIUSHIE Ha Pa3BUTHE
TEXHUKH U TEXHOJOTUW; METOAaX HAyIHOTO ITO3HAHMSI TIPUPOJIBI;

*OBJIaJICHUE YMCHHUSIMH TPOBOJUTH HAONIOJCHUS, IUJIAHUPOBATh U  BBIMOJIHATH
OKCIIEPUMEHTHI, BBIBUTATh THUITOTE3bI U CTPOUTH MOJICTH, MPUMEHSATH MOJYYCHHBIC
3HaHUS 10 (Pu3uKe 7151 OOBICHEHUS PA3HOOOPA3HBIX (U3UUECKUX SIBJICHUI U CBOMCTB
BEIIECTB;  MPAKTHUYECKHM  MCIOJIb30BaTh  (DM3MYECKHUE  3HAHUS;  OICHWUBATH
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOW HH(POpMAITINH;

*pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTE B TMpolecce NpHOOpETEHHS 3HAHUM M yMEHHH 10 (U3HKE C
UCTIONIb30BAaHUEM  PA3JIMYHBIX ~ UCTOYHUKOB HWHGPOPMAIMU W COBPEMEHHBIX

WH()OPMAITMOHHBIX TEXHOJIOTHH;



*BOCTIMTAHUE YOCKICHHOCTH B BO3MOXXHOCTH TIO3HAHHWS 3aKOHOB TMPHUPOJIBI,
WCIIONIB30BAHUS  JOCTIDKCHMA (U3MKM Ha OJlaro  pa3BUTHSA  YEIOBEUYECKOU
[UBUJIU3AIMKA; HEOOXOJUMOCTH COTPYIHUYECTBA B IMPOIIECCE COBMECTHOIO
BBITIOJTHCHHS 3a7]a4, YBaXUTEIHHOTO OTHOIICHUS K MHCHHUIO OIIOHCHTA TIpHU
o0CyX/IeHUH TMpoOJEM ECTECTBEHHO-HAYYHOTO COJEp)KaHMs; TOTOBHOCTU K
MOPANIbHO-3TUYECKOW OLIEHKE WCIOJIb30BAaHUSI HAYYHBIX JOCT)KEHHM, YyBCTBa
OTBETCTBEHHOCTH 3a 3alUTYy OKPY>KaIOIIEH CpeIbl;

* HCTOJIB30BAHKUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN Il pEIICHUS TPAKTUYECKUX
3aJ1ad ITOBCEIHEBHOHN >KHM3HU, OOecCIeUeHUsS OC30ITaCHOCTH COOCTBEHHOH KHM3HHU,
pallMOHAJIBHOTO  MPUPOJIONOIB30BAHUSI M OXPaHbl OKPYXKAWIIEH cpeapl, U
BO3MOXXHOCTh TPUMEHEHUs 3HAHWW TpPH PEIICHUH 337ady, BO3HUKAIOIIUX B
nocaeayoniei mpopecCUOHATBHON IEITEIbHOCTH.

OcBoenue conepkanust  y4deObHou  guciuiuimabl  «Duszmka»  obecrneunBaer
JOCTIKEHUS CTYACHTAMH CIIEYIONINX Pe3yJabTATOB:

*IMYHOCTHBIX:

— YyBCTBO TOPJOCTU M YBWKEHUS K HCTOPUUA U JIOCTHOXKCHHSIM OTEUECTBEHHOM
dbuznyeckor Hayku; (QU3MUECKH TpaMOTHOE TOBeAeHHE B TMPoheCCHOHATBHON
NeSITeILHOCTU U OBITY TIPH 0OpaIlieHuu ¢ TprudopamMu U YCTPOUCTBAMM;

— TOTOBHOCTh K TMPOJOJDKEHHIO OOpa30BaHUS M TOBBINICHUS KBATM(PUKAIUKA B
n30paHHONl MPOQPECCHOHATILHON JEATEIbHOCTH M OOBEKTUBHOE OCO3HAHHUE POJIH
(bU3MUEeCKUX KOMIIETCHIINI B 3TOM;

— YyMEHUE WUCIOJIb30BaTh JIOCTMIXKEHHUS COBPEMEHHOM (PU3MUECKON HayKu W
(bU3UYECKUX TEXHOJIOTUH ISl TOBBIIMICHUS] COOCTBEHHOTO WHTEUICKTYaIbHOTO
pa3BUTHS B BEIOpaHHOU MpodecCuOHaTBFHOM eATeTbHOCTH;

— YMEHHE CaMOCTOSATEJIbHO J00bIBaTh HOBBIE ISl ceOsi (pusnueckue 3HaHUS,
UCIIONB3YSI IJIs1 TOTO TOCTYIHBIC HCTOYHUKU WH(OPMAITUH;

— YMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIE B3aMMOOTHONICHHS B KOMaHAE TIO
penieHunto o01uX 3ajady;

— yMEHHE YNpaBIATh CBOCW I[IO3HABATEILHON JESITEIBHOCTHIO, TPOBOJUTH

CaMOOILICHKY YPOBHA COOCTBEHHOI'O HHTCJJICKTYAaJIbHOI'O PA3BUTHA;
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* MeTanpeAMeTHbIX:

— WCIIOJIb30BAHUE PA3IUYHBIX BUJOB MO3HABATEIBHOM IEATEILHOCTH JIJISl PEILICHUS
du3nuecKux 3a1a4, IPUMEHEHNE OCHOBHBIX METO0OB MO3HaHUs (HAOII0ICHNS,
ONMCAaHUs, M3MEPEHUs, OKCIEPUMEHTa) JUIsI M3YYECHHsS pa3IU4HbIX CTOPOH
OKPY’KarOIIEH NCHCTBUTEIBLHOCTH;

— HCTIOJIb30BaHUE OCHOBHBIX MHTEIUICKTYaJIbHBIX ONIEPALIMii: MTOCTAHOBKH 3aa4H,
dbopMynMpoOBaHMsS THUIOTE3, aHAIW3a W CHUHTE3a, CpPaBHEHUSA, OOOOIICHUS,
CUCTEMAaTHU3allNM, BBIABICHUS NPUYMHHO-CJIECACTBEHHBIX CBS3€H, MTOMCKA AHAJIOTOB,
(opMynHpOBaHMS BBIBOJAOB JUJII M3YYEHHs] pA3JIMYHBIX CTOPOH (PU3MYECKHUX
OOBEKTOB, SBJIEHHH M MPOLUECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOAMMOCTb
CTAJIKUBAThCSI B MPO(PECCUOHAIBHON cdepe;

— yYMEHHE T€HEpHpOBaTh HWJEU W ONPENENATh CPEJCTBA, HEOOXOAMMBIE ISl MX
peanuzanuu;

— YMEHHUE UCIOJIb30BATh PA3TMYHbIE UCTOYHUKH JIJISl TOJIYyYeHUS (PU3UUECKON UH-
(opmalyu, OLEHUBATH €€ JJOCTOBEPHOCTH;

— YMEHUE aHAJIM3UPOBATh U MPEJICTABISATh MHPOPMAIHIO B PA3IMYHBIX BUJIAX;

— YMEHHE MyOJMYHO MPE/ICTABIATh PE3yJIbTaThl COOCTBEHHOIO MCCIEA0BAaHMS, BECTU
IUCKYCCUM, JOCTYIIHO M TapMOHMYHO coyeTas CcoJepKaHue U  (opMbl
npencTaBisgeMon nHpopMaIuy;

*[IpeAMEeTHBIX:

— c(opMHpPOBAaHHOCTh MPEJCTABICHUA O PONM U MecTe (U3UKH B COBPEMEHHOMU
HAy4YHOM KapTUHE MHUpa; NMOHMMaHWE (U3MUECKOW CYHIHOCTH HAOIIOJAEMBIX BO
Bcenennoit sineHuit, poiau Gu3uku B GOPMUPOBAHUM KPYyro3opa U (yHKIMOHAIBHOM
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHHS IPAKTUUECKUX 3a]1ay;

— BJIaJICHUE OCHOBOIOJAralOMUMH (PU3NYECKUMH MOHATUSIMH, 3aKOHOMEPHOCTAMH,
3aKOHaMH U TEOPHSIMH; YBEPEHHOE UCTIOIb30BaHUE (PUZNUECKON TEPMHUHOIOTHH

Y CUMBOJIUKY;

— BJIaJIEHUE OCHOBHBIMU METOJaMHU HAYYHOTO TTO3HAHUS, UCIIOJIb3YEMbIMU B (PU3HUKE:
HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeHus1 00pabaThIBaTh pe3yabTaThl U3MEPEHUH, OOHAPYKUBATH 3aBUCUMOCTh
7



MEXIy (pU3NYeCKUMU BEIMYMHAMH, OOBSCHATH MOJYYCHHBIC PE3yNbTaThl U JCNATh
BBIBOJIbI;

— c(hopMUpOBaHHOCTh YMEHUSA pelIaTh PU3UUECKUE 3a0a4H;

— c(hopMUPOBAHHOCTH YMEHUS MTPUMEHSTD MTOTYICHHBIC 3HAHUS I OObSICHEHUS
yCIIOBUM MPOTEKaHUs (PU3NYECKUX SBJICHUHN B IPUPOJIE, MpodeccuoHanbHou chepe

U JUTSl IPUHATUA PAKTUYECKUX PELICHUN B TOBCEIHEBHOM KU3HH;

— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TIO3UIIMU 110 OTHOIICHHWIO K (U3MUECKOU

uH(bOpMaIH, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

1.4. KosmuyecTBO 4YacoB Ha mporpaMmy o0meo0pa3oBaTe/ibHON Y4eOHOI
AUCHUILINHBI:
o0BeM 00pa3oBaTenbHON HArpy3ku Bcero - 193 wac, B ToM umcre:

ydeOHas Harpy3ka - 193 gac;



2. CTPYKTYPA U COAEP KAHUE
OBIIEOBPA3OBATEJIbHON YYEFHOM JUCIUITIJIUHBI

2.1. O0bem 00meoOpa3oBaTeJIbHON Y4eOHOW JUCHMIUIMHBI M BHAbI y4eOHOM
HArpy3KHu

Bux yueOHoit padoThl Oobvem uacos

Oo0pa3oBaTeibHas HATPY3Ka (BCEro) 193
Y4yeOHasi Harpy3ka BO B3aMMOJCHCTBHM € MpernoaaBaTeieM 193
(Bcero)
B TOM YHCIJIE:

71a00paTOPHBIE 3aHATUS 44

ITpakTHyeckast moAroToBKa 22

KOHTPOJIbHBIE paOOThI 6

Hmoeosas ammecmayus 6 qbopme IK3ameHna




2.2. TemaTu4yeckuii IJIAH U COepPKAHUE 0011€00PA30BATEILHOM Y4eOHO! JUCHUILINHBI «DU3NKA)

Haumenoeanue Cooepicanue yueonozo mamepuana | Yposeenv | Oovem | /locmucaemvie pezyismamot 00yueHusn

paszoenoe u mem u gpopmui opeanuzayuu 0Cc80eHUA | Yacos
desamenvHoCmu 00y4aruuxcs

1 2 3 4

BBenenue dusnka — HayKa 0 IPUPOJIE. 2 2 Memanpeomemnboie:
EcTtecTBeHHOHAYYHBIN METO/T —yMEHHE  HCIIOJIb30BaTh  Pa3jMuYHble  HUCTOYHUKH  JUIS
MO3HAHMS, €ro BO3MOXHOCTH U nosyueHuss  usuveckod HWHQPOpPMAIWH, OIECHUBATHL e¢
TPaHUIBI MPUMEHUMOCTH. JIOCTOBEPHOCTh
MopenupoBanue buznuecKux Ilpeomemnvie: cHOpMHUPOBAHHOCTD MPEIICTABICHUA O POJIH U
ABIIGHUH W mporeccoB.  Poib MecTe (U3MKM B COBPEMEHHOW HAy4yHOW KapTHHE MUDA;
JKCIIEPUMEHTA M TEOPUHU B Tpollecce MOHWUMaHWe (PHU3UYECKOW CYIIHOCTH HAOIIOAaeMBIX  BO
no3HaHusi npupoabl. Dusznueckue Bcenennoii sBneHuii, ponu ¢usuku B (POpMHpPOBAHUU
3aKOHBI. OcHOBHBIE 3JIEMEHTHI Kpyro3opa u ()YHKIIMOHAJIBLHOW TPaMOTHOCTH YeJIOBEKa IS
busnueckoi KApTHHBI MHUpa. pelIeHus] TPaKTUYECKUX 3a]1a4;
3HaueHue (QU3MKU TPU OCBOEHUU
npodeccuit CIIO u cneumnanmpHOCTEH
CIIO.

Pasznea 1. Mexanuka.

Tema 1.1. Kunemaruka. | Mexanuueckoe JIBUKEHUE. Memanpeomemnoie:
[Tepememenue. Ilyts.  CkxopocTsb. —YMEHHUE WCIOJb30BaTh PA3JIUYHBICE HCTOYHHKU  JJIS
PaBHOMepHOE NPSIMOJIMHEITHOE nonyueHuss (usmveckod wuHOpmanuMu, OICHHBATH €€
NIBIDKCHHUE. VYckopenue. JIOCTOBEPHOCTD
PaBHOmEpeMeHHOE  TPSAMOJIMHEIHOE — HCIOJb30BAHME PA3IMYHBIX BUJOB IO3HABATEIbHOMN
newkenne. CBoOOmHOE  MajeHHE. JeATeTLHOCTH JIJISl pelieHust (PU3nYecKux 3ajad, MIpuMeHEeHNe
JIBukeHue Tena, OpOLIEHHOTO TOJ 9 OCHOBHBIX METOJIOB TO3HaHUS (HAOMIOJEHUS, OIMCaHUS,
YIJIOM K TOpU3OHTY. PaBHOMepHOE W3MEPEHHS, IKCIIEPUMEHTA) JJISI H3YUYCHHSI PA3TUIHBIX CTOPOH
JBUYKEHUE 110 OKPYKHOCTH. 2 OKpY’KaloIleH IelCTBUTENbHOCTH;

Ilpeomemmnuwie:

—BIIQJICHHE OCHOBOIIOJIATAIONINMH (DU3HMUECKUMHU MOHSATHIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMH;, YBEPEHHOE
UCIIOJIb30BaHNE (PU3UUYECKON TEPMUHOIOTHH U CUMBOJIUKHY;
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Tema 1.2. 3aKoHEI
mexanuku HeroTtoHa

ITepBriii 3akon Hprotona. Cuna.
Macca. HMmnynsc. Bropol 3akoH
HeroTona. OcHoBHOI1 3aKOH
KJIACCUYECKOW auHamMuku. Tperui
3aKkoH HproTOHA.

3aKOH BCEMUPHOTO TATOTEHUS.
I'paButanimonnoe nosie. Cuna
TsokecTH. Bec. CiocoObl n3MepeHust
Macchl Test. CUIbl B MEXaHHKE.

Memanpeomemnmnuie:

—YMEHHUE  WCIOJb30BaTh  PA3IUYHBICE HCTOYHHKU IS
nonyueHuss ¢usmueckod uHpOpmanuM, OIEHUBATH €€
JIOCTOBEPHOCTh

— WCMHOJb30BAaHUE pPA3JIMYHbIX BUAOB II03HABATEIHHOM
JESITEIIBHOCTH TSl PelieHus] PU3NISCKUX 3a7a4, IPUMEHEHUE
OCHOBHBIX METOJIOB TMO3HAHUA (HAOIIOJEHUS, OIMUCAHMUS,
MU3MEPEHHUS, IKCIIEPUMEHTA) JJI U3YUYCHUS PA3TUUYHBIX CTOPOH
OKpYXKaroliel NeiiCTBUTENbHOCTH;

Ilpeomemmnuie:

—BIIaJICHHE OCHOBOMOJATAIOIIUMHU (PU3NUYECKUMHU MTOHSITHIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE
MCIOJIb30BaHNe (PU3NYECKON TEPMUHOJIOTHU U CUMBOJIUKH;

Tema 1.3. 3aK0HBI
COXPaHCHHUS B
MCXaHUKCE.

3aKOH COXpaHEHMs UMITYJIbCA.
PeaktuBHOe nBukeHue. Pabora cuisl.
Paborta noteHuMaNbHBIX CUJL.
MouHocTts. DHeprus. Kunernueckas
sHeprus. [loTeHnmanbHas sHeprusl.
3aKOH COXpaHEHMSI MEXaHUYECKOU
sHepruu. [I[pumeHeHne 3aKkOHOB
COXPAHEHUH.

Memanpeomemmnuie:

—yYMEHUE  HCHOJb30BaTh  pPA3IUYHble MCTOUYHUKU  JUIS
nosyuyeHuss ¢usmueckod uHpoOpmanuM, OIEHUBATh €€
JIOCTOBEPHOCTh

— WCHOJb30BaHUE pPA3JIMYHbIX BUAOB II03HABATEJIbHOU
JEeSATeIBHOCTH AJIS pelieHus (PU3NYecKuxX 3a/1ad, IpUMEHEHNe
OCHOBHBIX METOJIOB TMO3HAaHWUA (HAOJMIOJEHUS, ONUCAHMUS,
U3MEPEHUs, SKCIIEPUMEHTA) I U3YYEHUs Pa3IMUHbIX CTOPOH
OKpYKaIOIIeH 1eMCTBUTEIIbHOCTH;

—  yMeHue  NyOJMYHO  TPEACTaBIATh  Pe3yJbTaThl
COOCTBEHHOT'O MCCIIEOBAHUS, BECTU TUCKYCCHH, TOCTYITHO U
rapMOHUYHO COYeTasi coJiepKaHue U (popMbI IpeaCTaBIIEMOM
uH(popMaLnu;

Ilpeomemmnuie:

—BJIaJICHHE OCHOBOMOJIATAIOIIUMHU (PU3NUECKUMHU MTOHSITHIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSMH; YBEPEHHOE
UCIOJIb30BaHNe (U3NYECKON TEPMUHOJIOTHU U CHMBOJIMKHY;
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JlaGoparopnass  padora Ne 1
«3yuenue PaBHOMEPHOTO
JIBUKEHUSL.)

JlabopaTtopnass paGora Ne 2
«M3yyeHne  3akoHa  COXpaHEHUs
HMITYJIBCay.

JlaGoparopnass  padora Ne 3

«CoxpaHenue MEXaHU4YeCKOU
SHEPruy MpH JBWKEHUU TeJla TOoJ
JIEHCTBHEM cull TSKECTHU u
YIPYTOCTHY.

JlabopaTopHas padora Ne 4
«CpaBHeHHE pabOTHI CHITBI C
W3MEHEHUEM KUHETUYECKOU YHEPTUHI
Tenay.

JlabopaTropnass paGora Ne 5
«OrnpeeneHue yCKOpeHUs Tena IMpU
PaBHOYCKOPEHHOM JBH>KEHU

JlabopaTopnasi padora Ne 6
«OrnpeneneHue yCKOpeHUs Ipu
CBOOOTHOM TIAZICHU .

IIpakTHyeckasi moaroroBka Ne 1;2
«3mepenne kodpduuueHTa TpeHUs
CKOJIBJKEHUS.

IpakTuyeckas nmoaroroBka Ne 3;4
«Omnpenenenue KECTKOCTH
PY>KUHBIY.

IIpakTunyeckass noaroropka Ne 5;6
«M3yueHne nBUKEHUS
MaTEMATHYECKOr0 MITHUKA.

IIpakTuyeckasi moaroropka Ne 7;8
«3mepenune yCKOpeHwsl CBOOOTHOTO
MMaJICHUS C TIOMOIIBI0 HUTSHOTO
MAasITHHKA.

Memanpeomemnmnuie:

— YMEHHE aHAIM3WPOBATh M MPEICTABISATh WHOOPMAIHIO B
pa3IMYHbIX BUAX;

—  yMeHue  NyONMYHO  TPEACTaBIATH  Pe3yJIbTaTh
CcOOCTBEHHOT'O MCCIIEIOBAHUS, BECTU TUCKYCCHH, TOCTYIHO U
TapMOHUYHO COYETasi CoAepkKaHue u (POpMBI MPEICTABIIEMOM
nHpopMmanuu;

IIpeomemnoie:

— BIIQJICHHE OCHOBHBIMH METOJaMU HAy4yHOTO TO3HAHWS,
UCIIONIb3YEMBIMA B (U3HKE: HAOIIOJICHUEM, OIUCAHHUEM,
U3MEpPEHUEM, SKCTIEPUMEHTOM;

— yMmeHus  oOpaOaTwiBaTh  pe3yJabTaThl  W3MEPEHUH,
00Hapy»XUBaTh 3aBUCUMOCTb

MEXIy (U3HYECKUMHU BEIUYMHAMH, OOBSICHSITH ITOTYYCHHBIC
pE3yNbTaThl U A€NaTh BHIBOIbL;
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KonTpoabHast padora Ne 1 mo teme
«MexaHukay.

Memanpeomemnmnuie:

— YMEHHE aHAJTU3UPOBaTh W MPEACTABIATH MH(DOpPMAIUIO B
pasIMYHbIX BUJAX;

IIpeomemnoie:

—BJIaJICHUE OCHOBOIOJAraloIUMU (PU3HMUECKUMU MOHATUAMH,
3aKOHOMEPHOCTSMHU, 33aKOHAMH M TEOPHUSIMH;, YBEPEHHOE
UCIOJIb30BaHUE (PU3HMUECKON TEPMUHOIOIMU U CUMBOJIUKH;
—c(OPMHUPOBAHHOCTh YMEHUS pelIaTh PU3NUECKUE 3a]1aUH;

Paspnen 2. Moaexkyaspuas ¢pusuka. Tepmoannamuka

Tema 2.1. OcHOBEI
MOJICKYJISIPHO—
KHHETHYECKOH TCOPHUH.

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KMHETHYECKON Teopuu. Pazmepsl u
Macca MOJIEKYJ U aTOMOB.
Bpoynockoe nBmwkenue. Juddysus.
Cuiibl ¥ HEpPrusi MEXMOJIEKYIISIPHOTO
B3aumojeiictBus. CTpoeHue
ra3000pa3HbIX, KUAKUX U TBEPBIX
Ten. CKOpOCTH JBUKEHUSI MOJIEKYT U
uX usMepenue. MaeansHeli ras.
JaBnenue raza. OCHOBHOE ypaBHEHUE
MOJIEKYJIAPHO-KUHETUYECKOU TEOPUU
ra3zoB. Temmneparypa u ee U3MEpeHHUE.
I"a30BbIe 3aKOHBI. AOCOTIOTHBIN HYIb
TeMIeparypsl. TepMoaguHaMuyecKast
1IKajia TeMIepaTypbl. Y paBHEHHE
COCTOSIHMSI MJICATIBHOTO Trasa.
MounsipHast ra3oBasi HOCTOSIHHASL.

Memanpeomemnbwie:

—YMEHHE HCIOJb30BaThb  PA3IMYHBICE HCTOYHMKU  JUIS
nonyueHuss ¢usmueckod wuHOpmanuM, OIEHUBATH €€
JIOCTOBEPHOCTh

— HCIOJb30BAHME PA3JIMYHBIX BUJOB IO3HABATEIbHOMN
JESITEIIBHOCTH JUIsl pelieHus] GU3NYECKUX 3a]a4, IPUMEHEHUE
OCHOBHBIX METOJIOB TO3HaHWUs (HAOMIOJEHUs, OMUCAHUS,
M3MEpEHUs, SKCIIEPUMEHTA) JUIsl U3YUEHUs Pa3IMUHbIX CTOPOH
OKPYXKaroIIe JEeMCTBUTENBHOCTH;

—  yMeHue  MNyOJMYHO  TPEACTaBIATh  Pe3yJIbTaThl
COOCTBEHHOT'0 MCCJIEIOBAHUS, BECTH TUCKYCCUH, TOCTYITHO U
TFapMOHHMYHO COYeTasi CoJiepKaHue U (pOpMbl MPEACTABIAEMOM
uHpoOpMaInu;

Ilpeomemmnuie:

—BIIaJICHHE OCHOBOMOJATAIOIIUMU (PU3NUYECKUMHU TTOHSITHIIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMH; YBEPEHHOE
UCIOJIb30BaHNEe (DU3MUYECKON TEPMUHOJIOTUU H CUMBOJIMKHU

Tema 2.2. OCHOBBIL
TEPMOJIMHAMUKH.

OCHOBHBIC TIOHSTHS M OTPEICICHUS.
BuyTpenHnss sHeprus

cucTeMbl. BHyTpeHHSs s SHEpTUs
uaeaisbHOro rasza. Pabora u reriora
Kak (hopMbI Iepejauu SJHEeprumu.
TermnoeMKkocTs. Y nenpHas
TEIUIOEMKOCTh. Y PaBHEHHUE TEIIOBOTO
6ananca. [lepBoe Hauano

Memanpeomemnmnuie:

—YMEHHME  HCIIOJIb30BAaTh  Pa3jMYHbE  HWCTOYHUKH  JUIS
nonyuyeHuss ¢Qusmueckod MHPOpManMM, OIEHUBATh €€
JIOCTOBEPHOCTh

— MHCIOJb30BaHME pa3JIM4YHBIX BHUAOB IO3HABATENIBHOM
JESITebHOCTH JJIS pelieHus (PU3NYECKHUX 3a/ad, IPUMEHEHHUE
OCHOBHBIX METOZOB TIO3HaHUS (HAOJIIOAEHUS, ONMCAHUS,
M3MEpEHUS], SKCIIEPUMEHTA) JUIsl U3YUYEHUs Pa3IMUHbIX CTOPOH
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TEPMOJAMHAMUKH. AJTHa0aTHBIN
npouecc. [IpuHiun aencTeus
teraoBoi mamuHbl. KIIJI TermioBoro
asurareist. Bropoe nauaio
TEPMOJIMHAMHUKH.
TepmoauHaMuueckas 1Kana
TeMIieparyp. X0JI0IUIbHbIC MAIIUHBI.
Temnossle aABuratenu. OxpaHa
TIPUPOJIBI

OKpYKalOIeH 1eMCTBUTEIILHOCTH;

- yMEHUE myOJIU9IHO MPEICTABISTH pe3yabTaThl
COOCTBEHHOTO WCCJIEAOBAHUS, BECTH JNUCKYCCHH, JOCTYITHO U
TApPMOHHYHO COYETasi CoJiepKaHue U (POpMBI MPEACTABISAEMOM
nHpopMmanuu;

IlIpeomemmnowie:

—BJIaJICHUE OCHOBOIIOJIATAIOITUMHU (PU3UICCKUMHU TTOHSATHSIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPUSIMHU; YBEPEHHOE
HCITOJIb30BaHUE (PH3NUECKON TEPMUHOJIOTHH U CUMBOJIMKH

Tema 2.3. CoiicTBa
apoB

Hcnapenue n koHaeHCAusI.
Hacpiiennsliit map u ero cBoicTsa.
AOCOII0THAS 1 OTHOCUTEIbHAS
BJIAKHOCTb BO3yXa. Touka pocChl.
Kunenue. 3aBucuMocTh TEMIEPATYPHI
KUIIeHUs oT aasieHus. [leperperoiit
Map ¥ €ro UCIOJIb30BaHUE B TEXHUKE.

Memanpeomemmnuie:

—yMEHHE  HCIIOJIb30BaTh  Pa3jM4YHble  HUCTOYHUKH  JUIS
nojnydeHuss (uU3NYeCKOW WHQPOpPMALMHU, OICHUBATH €e
JIOCTOBEPHOCTh

— HCHOJb30BAaHUE PA3JIMYHbIX BUAOB II03HABATEJIbHOU
JESTEIILHOCTH JUIS pelieHus] PU3NYECKUX 3a]a4, MpUMEHEHUe
OCHOBHBIX METOJIOB TMO3HAaHWUA (HAOJMIOJEHUS, OIUCAHMUS,
U3MEpPEHUs, SKCIIEPUMEHTA) I U3YYEHUs Pa3IMUHBIX CTOPOH
OKpYKaIOIIEeH 1eMCTBUTEIbHOCTH;

—  yMeHue  MNyONWYHO  TPEACTaBIATH  PE3YNbTATHI
COOCTBEHHOT'O MCCIIEOBAHUS, BECTU TUCKYCCHM, TOCTYIHO U
TrapMOHUYHO COYeTas cojJiepkaHue U (popMbl MpeacTaBIsIeMOn
uH(popMaLnu;

Ilpeomemmnuie:

—BJIaJICHHE OCHOBOMOJIATAIOIIUMHU (PU3NUECKUMHU MTOHSITHIIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE
MCIO0JIb30BaHNE (U3NYECKON TEPMUHOJIOTUU U CUMBOJIMKU

Tema 2.4. CBoiicTBa
JKUIKOCTEN

XapakTepucTuka >KMJIKOT0 COCTOSHUSA
BemiecTBa. [IOBEpXHOCTHBIA  CIOM
AKUJKOCTU. DHEPrusi MOBEPXHOCTHOIO
ciost. SIBieHust Ha TPaHUIlE KUIKOCTH
c TBepabM TenoM. KanuisipHbie
SIBJICHUS.

Memanpeomemnmnuie:

—yMEHHE  HCIIOJIb30BaTh  pa3jiMYHble  HMCTOYHHUKH  JUIS
nojgy4deHuss (u3M4YecKkod HMHPOpPMAlUHU, OIEHUBATh e€e
JIOCTOBEPHOCTh

— WCHOJb30BAaHUE PA3JIMYHBIX BUAOB II03HABATEIBHOU
JESTEIIbHOCTH JUIsl pelieHus: GU3NYecKuX 3ajaad, IpUMeHEHHe
OCHOBHBIX METOZOB TIO3HaHUS (HAOJIOAEHUS, ONMCAHUS,
M3MEpEHUs, SKCIIEPUMEHTA) JIUIsl U3YUEHUs Pa3IMuHbIX CTOPOH
OKPYKarOIIeH NeMCTBUTENbHOCTH;
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—  yMeHue  MNyONMYHO  TPEACTaBIATH  PE3YJIbTAThI
COOCTBEHHOT'O HMCCJIEOBAHUS, BECTH TUCKYCCHH, TOCTYITHO H
TapMOHHYHO COYETasi CoJiepKaHue U (PopMbl MPeACTaBIAEMOM
uHpOpMaINK;

Ilpeomemmnuie:

—BJIaJICHIE OCHOBOIIOJIATAIOIUMH (PU3MUECKUMH TOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMU; YBEPEHHOE
MCIOJIb30BaHUE (PU3MUECKON TEPMUHOIOTUN i CUMBOJIMKHU

Tema 2.5.CBoiicTBa
TBEPJIBIX TEJ

XapakTepucTUKa TBEPIOT0 COCTOSIHUSA
BEILIECTBA. YTIPYIUe CBOKWCTBA
TBepbIX Tel. 3akoH ['yka.
MexaHn4eckre CBOMCTBA TBEPABIX
Tel. TeroBoe paciuimpeHne TBEPAbIX
TeJl ¥ )KuaKocteit. IlmaBnenne u
KpUCTaUTU3aLIHS.

Memanpeomemnoie:

—YMEHHE HCIOJb30BaThb  PA3IMYHBICE HCTOYHUKU  JUIS
nonyueHuss ¢Qusmueckod wuHOpmanuu, OIEHUBATH €€
JIOCTOBEPHOCTh

— HCIOJb30BAHME PA3JIMYHBIX BUJOB IO3HABATEIbHOMN
JESTEIIbHOCTH JUIsl PellieHus] PU3NYECKUX 3a]a4, IPUMEHEHUE
OCHOBHBIX METOJIOB TMO3HAaHUA (HAOMIOJEHUS, OIUCAHUS,
M3MEpEHUs], SKCIIEPUMEHTA) JUIsl U3YUEHUs Pa3IMUHbIX CTOPOH
OKPYXKAaroIIEeN J1EMCTBUTENBHOCTH;

—  yMeHue  MNyOJMYHO  TPEACTaBIATh  Pe3yJIbTaThl
COOCTBEHHOI'0 MCCJIEIOBAHUS, BECTH TUCKYCCUH, TOCTYITHO U
TFapMOHHMYHO COYeTasi CoJiepKaHue U (popMbl MpeACTaBIIEMON
uHpOpMaINH;

Ilpeomemmnuie:

—BIIaJICHHE OCHOBOMOJATAIOIIUMHU (PU3NUYECKUMHU MTOHSITHIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSMH; YBEPEHHOE
UCIOJIb30BaHNEe (DU3UUYECKON TEPMUHOJIOTUU W CUMBOJIMKU

JlabGoparopHas padora Ne7
«3MepeHne BIaKHOCTH BO3yXa.»

JlabopaTopuasi pa6ora Ne 8
«M3MepeHne TOBEpXHOCTHOTO
HATIKCHUA )KUIKOCTH.)»

JlaGoparopHnasi padora Ne9
«Habmronenue mporecca
KPUCTAJIITU3ALUN

JlabopaTopnasi padora Nel0
«3ydyenune nepopmanun

Memanpeomemnmnuie:

— yMEHHE aHAIM3HPOBaTh M MPEICTaBIATh WH(DOPMALHIO B
Pa3IMYHBIX BUJAX;

—  yMeHHe  MNyONWYHO  TPEACTaBIATH  PE3YJIbTATHI
COOCTBEHHOTO WCCIICJIOBAHUS, BECTH TUCKYCCHH, TOCTYITHO H
TapMOHHYHO COYeTasi CoJiepkaHrue U POpMBbI MPEACTABIAEMOI
nHpopMmanuu;

Ilpeomemnuie:

— BIIQJICHHE OCHOBHBIMH METOJIaMH HAy4yHOTO TIO3HAHWS,
UCTIONIB3YEMBIMA B (U3HMKe: HAOIIOJCHUEM, OMUCAaHUEM,
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PaACTSKCHUS.

JlabopaTopnasi paGora Ne 11

U3MEPEHHUEM, DKCIIEPUMEHTOM;
— yMmenus oOpaOaTbiBaTh  pe3yJbTaThl  W3MEPEHUH,

«M3ydeHue TEeIIoBOro pacliupeHus 1 0o0HapyXUBaTh 3aBUCUMOCTh MeXay — (U3NYECKUMU
TBEPBIX TEI» BEJIMYMHAMH, OOBACHATH IMOJIyYCHHBIC PE3yJIbTaThl U JENaTh
JlabopaTopnasi padora Ne 12 BBIBO/IbI;
«M3yduenue ocoOOEHHOCTEN TETIIOBOTO 1
paciIvpeHus BOJBL.»
IIpakTuyeckasi moaroropka Ne 9;10 5
«/3MepeHne BIaXXHOCTH BO3yXa»
IIpakTHyeckasi MOAroTOBKa  Ne
11;12;13 3
«Habnronenue pocta KpUCTAIIOB W3
pacTBOpPOB»
KourpoabHas pa6ora Ne 2 mo teme Memanpeomemmnuie:
«MonexynsipHasi pU3uKa. — YMEHHE aHAJTU3UPOBaTh W TPEACTABIATH HH()OPMAIUIO B
TepMonnHaMuka. pa3IMYHBIX BUJIAX;
1 Ilpeomemmnuie:
—BJIaJIeHUE OCHOBOMOJATaloUMU (PU3NYECKUMH TOHATUAMH,
3aKOHOMEPHOCTSIMM, 3aKOHAMU U TEOPUSIMH; YBEPEHHOE
UCITOJIb30BaHUE (PU3HMUECKON TEPMUHOIOIMU U CUMBOJIUKH;
—c(hOopMHPOBAaHHOCTh YMEHHUS pemiaTh GU3NYECKue 3a7auu;
Pa3nea 3. DiekTpoanHaMuKa.
Tema 3.1. DNeKTpuYecKue  3apsiibl. 3aKoH Memanpeomemnbwie:
DJIEKTPUYECKOE T10JIE coxpaHeHus 3apsga. 3akoH Kyiona. —YMEHHUE HCHOJIb30BaTh  pa3JIM4YHbIE  HWCTOYHUKHU IS
DnexTpuueckoe oJe. nojydeHuss (uznyeckod HMHQPOpPMALUMHU, OIEHUBATh e€e
HanpsoxkenHocThb ANEKTPUYECKOTO JIOCTOBEPHOCTh
nosna.  IlpuHnun  cymepnozunun — WCHOJb30BAaHUE PA3JIMYHBIX BUAOB II03HABATEIBHOU
TTOJIEH. PaGora cui 11 JESTEIIbHOCTH JUIsl pelieHus: GU3NYecKuX 3ajad, IpUMeHEeHHe
AJIEKTPOCTATUYECKOTO OIS OCHOBHBIX METOOB TIO3HAaHUS (HAOIIOAEHUS, ONHCAHUS,

ITorenmman. Pa3HOCTH, MOTEHIIMANOB.
DOKBUIMOTEHIIUATBHBIE  TOBEPXHOCTH.
CBsA3p MEXIy HaNpPSHKEHHOCTHIO H
Pa3HOCTBIO MOTEHIIUATIOB
AJIEKTPUYECKOTO MOJIsl. JIMAJIEKTpUKHU

HU3MEPEHHUS, DKCIIEPUMEHTA) JJISI H3YYCHHSI PA3TUIHBIX CTOPOH
OKpYKarOILIEH NeMCTBUTEIBLHOCTH;

—  yMeHue  MyOJUYHO NPEACTABIATh  PE3YJIbTaThl
COOCTBEHHOTO WCCIIEIOBAHUS, BECTU TUCKYCCHH, TOCTYIHO H
TapMOHHMYHO COYeTas coJiep>kaHue U (popMbl MpeACcTaBIIeMOM
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B JJICKTPHUYECKOM II0JIC. Honﬂpmamm

JIUDIIEKTPUKOB. [IpoBoHHUKHN B
JIEKTPUUYECKOM noJe.
Konnencaropsl. Coenunenue
KOH/IEHCAaTOpOB B Oarapero. DHeprus
3apSKEHHOTO KOHJIEHCATOopa.

9Hepr1/1;1 SJICKTPHUYCCKOTI'O ITOJIA.

nHpopManuu;

IlIpeomemmnowie:

—BJIaJICHUE OCHOBOIIOJIAraAIOIUMH (PU3MUECKUMU OHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE
UCIOJIb30BaHUE (PU3MUECKON TEPMUHOIOTUU U CUMBOJIMKHU

Tema 3.2. 3aK0HBI
IIOCTOSTHHOTO TOKA

VcnoBus, He0OXOOUMBIE IS
BO3HUKHOBEHHSI H TTOJICPIKAHUS
aneKkTpudeckoro Toka. Cuia Toka u
IUIOTHOCTH TOKa. 3akoH OMa s
yuactka nenu 6e3 9J1C. 3aBucuMOCTb
AIIEKTPUIECKOTO COMPOTUBIICHUS OT
MaTepuana, JUIMHBI ¥ TTOMAIH
MTONIEPEYHOT'0 CEYEHUS ITPOBOTHHKA.
3aBUCHMOCTD AJIEKTPUIECKOTO

Memanpeomemnmnuie:

—yYMEHUE  HCIHOJb30BaTh  pPa3IUYHble HMCTOUYHUKU  JUIA
nojydeHuss (U3NYECKOW WHQPOpPMALMHU, OICHUBATH €e
JIOCTOBEPHOCTb

- HCIIOJIb30BAHHUEC  Pa3JIMYHBIX BUI0B MMO3HABATCIILHOM
JESATEeIbHOCTH AJIS pelieHus (PU3NYecKUX 3a]ad, IPUMEHEHUE
OCHOBHBIX MCTOAOB IIO3HAHUA (Ha6J'IIOI[€HI/I$I, OInMcCaHus,
U3MEPEHUs, SKCIIEPUMEHTA) JUIs U3YYEHUs Pa3IMUHbIX CTOPOH
OKpYKaIOIIeH 1eMCTBUTEIIbHOCTH;

COIIPOTHBIIEHUS IIPOBOJHUKOB OT 12 —  yMeHue  MNyONWYHO  TPEACTaBIATH  PE3YNIbTATHI
TEMIIEPATypbl. DIIEKTPOABHKYILAS CcOOCTBEHHOT'0 MCCIIEOBAHUS, BECTU TUCKYCCHM, TOCTYIHO U
CHJIa UICTOYHHUKA TOKa. 3akoH OMa aJis TapMOHUYHO COYeTas coJiepkaHue U (popMbl MpeacTaBIsIeMOon
nosiHoi nenu. CoenvHeHue uH(popMaLnu;
IpoBOAHUKOB. CoeTMHEHNE Ilpeomemmnuie:
HCTOYHUKOB AJIEKTPUUECKON SIHEPTUHI —BJIaJICHHE OCHOBOMOJIAral0IIUMHU (PU3NUECKUMHU MTOHATHIMH,
B O6arapeto. 3akoH /[xoyns—Ilenna. 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE
PaboTta 1 MOLTHOCTH AJIEKTPUUECKOTO UCIOJIb30BaHNE (U3NYECKON TEPMUHOJIOTHU U CHUMBOJIMKU
TOKa. TennoBoe AENCTBUE TOKA.
Tema 3.3 DJIEKTPUYECKUH TOK B MeETallax. Memanpeomemnmnuie:
DNeKTpuYecKuil TOK B | DNeKTpoHHbIM ra3. PaboTta BbIXOAA. —YMEHHUE WCMOJb30BaTh  pPA3NUYHBIE HCTOYHUKU IS
Pa3IMYHbIX cpelax DNEeKTPUUECKUN TOK B DJEKTPOIUTAX. nonyueHuss ¢usmueckod uHOpmanMM, OIEHUBATh €€
Onextponu3.  3akoHbl — Dapages. JIOCTOBEPHOCTh
[IpumeHeHue 3IeKTPOIN3a B TEXHUKE. 5 — WCMOJb30BaHUE pPA3IUYHBIX BHUJOB IO3HABATEJIbHOM

DONeKTpuYeckuii TOK B Ta3ax H
Bakyyme. HMonuzanusa raza. Bupsl
ra3oBbix paspanos. llomsatue o
mia3me. CBoOWCTBAa W NPUMEHEHHUE
AJIEKTPOHHBIX MTY4YKOB.

JESTEIILHOCTH JUIS pelieHus: GU3NYeCcKUX 3a7ad, MpuMeHEeHUE
OCHOBHBIX METOJIOB TO3HAHUs (HAONIOACHUS, OIKMCAHUS,
M3MEpEHUS, SKCIIEPUMEHTA) JUIsl U3YUEHUS Pa3IMUHbIX CTOPOH
OKpYKaIOIIEeH TeCTBUTEIHLHOCTH;

- YMEHUE yOIMYHO HpPEICTaBJIATh pe3yabTaThI
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DIIEKTPUUYECKUI TOK B
IIOJIYTIPOBOIHUKAX.

CobcTBeHHas MPOBOAUMOCTh
I10JIYTIPOBOIHUKOB.

[TonynpoBOIHUKOBBIE TPUOOPHI

CcOOCTBEHHOT'O MCCIIEZIOBAHUSI, BECTU TUCKYCCHH, TOCTYITHO U
rapMOHUYHO COYETasi CoJiepKaHue U (pOpMbI IpeACTaBIIEMOM
nHpopManuu;

IlIpeomemmnowie:

—BJIaZICHHE OCHOBOMOJIATAIOIIUMHU (PU3NUYECKUMHU MOHSITHIIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE
UCIO0JIb30BaHUE (PU3NYECKON TEPMUHOJIOTUU U CUMBOJIMKU

JlaGopatopHass paGora Ne 13
«M3yuenune 3akoHa OMa A ydacTka

Leny, [10CJIE10BATEIBHOIO u
napajieIbHOro COEIMHEHUS
IIPOBOJTHUKOB".

JlaGoparopHasi padora Ne 14
«M3yuenue 3akoHa Oma Jyist MOJTHOMN
(1070

JlabopaTropnass paGora Ne 15
«Omnpenenenue koa(uimenta
IOJIE3HOTO JEHCTBUSI 3JIEKTPUUECKOTO
YaHUKD)

JlabopaTropnass paGora Ne 16
«Ormnpeenenue TeMmnepaTypsl HUTH
JIAMITbl HaKaJIMBaHUSD)

JlabopaTtopnass pabGora Ne 17
«Omnpenenenue SIC u BHYTpEHHETO
COTIPOTHUBIICHUS HMCTOYHUKA
HATPSDKCHUSL. )

IIpakTuyeckasi moaroropka Ne 14
«Pacuer AIEKTPUUYECKOTO
COIIPOTHBIICHUS.

IIpakTuyeckas moaroropka Ne 15
«PacyeT yJIenbHOT0 COMPOTHUBIICHUS.

IIpakTyeckas moaroroBka Ne 16
«JlokazarenbcTBO 3akoHa Oma miIst
ydacTKa [enu»

IlpakTHyeckasi moaroropka Ne 17

Memanpeomemnmnuie:

— YMEHHME aHaJU3UpOBaThb U MPEACTaBJIATh MH(OpMaIUIO B
Pa3IUYHBIX BUAX;

—  yMeHue  NyOJMYHO  TPEACTaBIATh  Pe3yJIbTaThl
COOCTBEHHOI'0 MCCIIEZIOBAHMSI, BECTU TUCKYCCHM, TOCTYIIHO U
TapMOHUYHO COYeTas cojiepkaHue U (popMbl MpeacTaBIsIeMO
uH(popMaLuu;

Ilpeomemnuie:

— BJIQJICHHME OCHOBHBIMH METOJIaMH HAy4HOTO IIO3HaHWS,
UCTONb3yeMbIMU B (U3MKe: HAOIIOJCHUEM, OINMCAHUEM,
HU3MEpPEHUEM, SKCTIEPUMEHTOM;

— yMeHus  oOpaOaThiBaTh  pe3yiabTaTbl  HU3MEPEHUH,
OoOHapyXKMBaTh  3aBHCHUMOCTh  MEXAy  (pU3HUecKuMH
BEJIMYMHAMU, OOBACHATH MOJIyUYECHHBIE pE3yJIbTaThl U JeNaTh
BBIBOJIBI;
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«Pacuer II0CJIC€A0BATCIIBHOI'O
COCAUHCHUA ITPOBOAHUKOBY

IIpakTuyeckasi moaroroBka Ne 18

«I[OK&?; aTCJILCTBO 3aKOHOB
mapajyicJibHOI'O COCIUHECHUA
ITPOBOAHHKOB).

IIpakTuyeckasi moaroroBka Ne 19
«Pacuer T1mOKaszarens CHIBL TOKa
ITPOBOTHHKOBY.

IIpakTuyeckasi moaroropka Ne 20
«Pacqu COHpOTI/IBJIeHI/Iﬂ yqaCTKa
LIETTAY

IIpakTuyeckas moaroropka Ne 21
«Pacuer  HampsbkeHHsT B LENH
MIEPEMEHHOI0 TOKa»

Tema 3.4. MarautHoe
1oJIE.

BekTop MHIyKIIMM MarHUTHOTO TOJISL.
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MIPSAAMOJIMHENHBIN IPOBOJAHUK C
TOKOM. 3aKOH Amriepa.
B3anmopneicteue TokoB. MarHUTHBIN
notok. PaboTa mmo nepemenieHno
MPOBOJIHUKA C TOKOM B MarHUTHOM
moJie. JleficTBue MarHUTHOTO IOJISI Ha
nBvKyuiics 3apan. Cuna Jlopenna.
Ornpenenenne yeapHOro 3aps/a.
YckopuTenu 3apsyKeHHBIX YaCTHIL

Memanpeomemnmnuie:

—yYMEHHE  HCIIOJIb30BaTh  pa3jiU4Hble HMCTOYHHUKH  JUIS
nojgy4deHus (uznyeckod HMHQPOpPMALMHU, OLEHHUBATh €€
JIOCTOBEPHOCTh

— HCHOJBb30BAaHUE PA3JIMYHBIX BUAOB II03HABATEIBHOU
JeSTEIIbHOCTH JUIsl pelieHusl GU3NYECKUX 3a]ad, IpUMEHEHUe
OCHOBHBIX METOZOB TO3HaHUS (HAOJIOAEHUS, ONMCaHUS,
U3MEpEHUS], SKCIIEPUMEHTA) JUISl U3YUYEHHUS Pa3INYHbIX CTOPOH
OKPYKaroIleH T1eUCTBUTEIBHOCTH;

—  yMeHue  MNyOJMYHO  TPEACTaBIATh  PE3yJIbTaThl
COOCTBEHHOT'0 MCCJIEOBAHUS, BECTH TUCKYCCHH, TOCTYITHO H
TapMOHUYHO coueTas cojiepkaHne U GopMbl MPECTABIIEMOI
uHpOpMaINH;

Ilpeomemmnuwie:

—BJIaJIEHHE OCHOBOIIOJIAraOIUMH (PU3HUECKUMH MTOHATUSAMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE
MCIOJIb30BaHUE (PU3HUECKON TEPMUHOIOTUN  CUMBOJIMKHI

Tema 3.5.
DneKTpOMarHuTHasI
MHAYKIUS.

DneKTpOMarHuTHas MHIYKIIHS.
Buxpesoe aekTpudeckoe moie.
CamMOMHIYKIMS. DHEPTUsl

Memanpeomemnmnuie:
—yYMEHHE  WCIIOJIb30BaTh  Pa3jMYHbIE  HUCTOYHUKH  JUIS
noydeHus:  gusnueckoid  wHGOpPMAIMU, OICHUBATH €€
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MarauTHOTIO I10JIA.

JIOCTOBEPHOCTh

— HCHOJb30BAaHUE PA3JIMYHBIX BUAOB II03HABATEJIbHOU
JESTENIbHOCTH JUIsl pelieHus: GU3NYecKuX 3aaad, IpUuMeHEeHUe
OCHOBHBIX METOZOB TIO3HAaHUS (HAOMIOACHHUS, ONHCAHUS,
U3MEpEHUs, SKCIIEPUMEHTA) JIJIsl U3YUEHUs Pa3IMuHbIX CTOPOH
OKpYKarOIIEH 1eMCTBUTEIILHOCTH;

—  yMeHue  MNyONMYHO  TPEACTaBIATH  PE3YJIbTAThI
COOCTBEHHOT'O HMCCJIEOBAHUS, BECTH TUCKYCCHH, TOCTYITHO H
TapMOHHYHO COYETasi CoJiepkaHue U (PopMblI MPeACTaBIIEMOM
uH(popMaLuu;

Ilpeomemnuie:

—BJIaJICHIE OCHOBOIIOJIATAIOIIUMH (PU3MUECKUMH TOHATHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMH; YBEPECHHOE
MCTIOJIb30BaHUE (PU3MUECKON TEPMUHOIOTUN ¥ CUMBOJIMKHI

JlabopaTopnasi padora Ne 18
«M3ydenue siBIeHUA
3JIEKTPOMArHUTHON MHYKIIUN

IIpakTuyeckast moaroropka Ne 22
«MccnenoBanue iBIEHUS
ANEKTPOMATrHUTHOW WHTYKITHF

Memanpeomemnmnuie:

— YMEHHE aHAJIM3UPOBaTh U MPEJCTaBIATh WH(OPMALUIO B
pa3IMYHBIX BUIAX;

—  yMeHue  MNyOJMYHO  TPEACTaBIATh  Pe3yJIbTaThl
COOCTBEHHOI'0 MCCJIEIOBAHUS, BECTH TUCKYCCUH, TOCTYITHO U
TFapMOHHMYHO COYeTasi CoJiepkaHue U (popMbl MpeacTaBIIeMON
uHpOpMaINH;

Ilpeomemmnuie:

— BJIQJICHHME OCHOBHBIMH METOJAaMH HAy4HOIO IIO3HaHMUS,
UCIIONB3YEeMBIMH B (U3HKE: HAOIIOJCHUEM, OIHCAHHUEM,
HU3MEPEHUEM, SIKCIIEPUMEHTOM;

— yMeHus  oOpabaTbiBaTh  pe3yiabTaThl  H3MEpPEHUH,
0OHapy>KUBaTh 3aBUCUMOCTb MEXIY busznyeckuMu
BEJIMYMHAMHU, OOBSICHATH MOJIYYEHHbIE PE3ybTaThl U JeJaTh
BBIBO/IbI;

Kontpoabnas padora Ne 3 o Teme
«IIEKTPOANHAMHUKAY

Memanpeomemnmnuie:

— YMEHHE aHaJU3UpOBaTh U MPEACTABIATH MH(OpMAIUIO B
pa3IMYHbIX BUAX;

Ilpeomemnuie:

—BJIaZICHHE OCHOBOIIOJATAIOUIMMH (U3UUYECKUMU MOHATHIMH,
3aKOHOMEPHOCTSIMM, 3aKOHAMU U TEOPUSIMM; YBEPEHHOE
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UCTIOJIb30BaHUE (PH3HUECKON TEPMUHOIOTHH U CUMBOJIUKH;
—c(hOopMHPOBAaHHOCTh YMEHHUS pemiaTh GU3HUECKUE 3a0a4u;

Pa3znen 4. Kojrie0anus 1 BOJIHBI.
Tema 4.1 Koneb6arenbHoe JBUKEHHUE. Memanpeomemnoie:
Mexanunueckue I"apmonnueckue koaeOaHus. —yYMEHHE  HCIHOJb30BaTh  pPa3JIUYHble HMCTOYHUKU  JUIS
KoJeOaHusl. CB0OOOIHBIC MEXaHHYECKUE nonyueHuss (usmveckod wuHpOpmManmMM, OICHHBATH €€
KoJiebanus. JInaelnbie JIOCTOBEPHOCTD
MeXaHUYeCKue KojebaTebHbIe — HCHOJb30BAaHUE pPA3JIMYHBIX BUAOB II03HABATEJIBHOU
cucremsl. [IpeBpatienne s3Hepruu npu JESATEeIbHOCTH AJIS pelieHus (PU3NYecKUX 3a]ad, IPUMEHEHUE
K0J1e0aTeIbHOM JABM)KEHUU. OCHOBHBIX METOZOB TIO3HAHUS (HAONIOACHUS, ONKMCAHUS,
CBoOosiHBIE 3aTyXaroIue U3MEPEHUs, SKCIIEPUMEHTA) U1 U3YYEHUs Pa3IMUHbIX CTOPOH
MeXaHHuYecKue KoneOaHusl. OKpY’KaIOIlleH TeHCTBUTEIBHOCTH;
BhIHy)X1eHHbIE MEXaHUYECKHE —  yMeHue  NyOJMYHO  NPEACTaBIATh  Pe3yJIbTaThl
Kose0aHusl. COOCTBEHHOI'0 MCCIIEOBAHUS, BECTU TUCKYCCUM, TOCTYIHO U
TapMOHUYHO COYeTas coJiepkaHue U (popMbl MpeacTaBIsIeMO
uH(popMaLnu;
Ilpeomemmnuie:
—BJIaJICHHE OCHOBOMOJIATaIOIIUMHU (PU3NUECKUMHU MTOHATHIIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSAMH; YBEPEHHOE
MCI0JIb30BaHUE (PU3NYECKON TEPMUHOJIOTUU U CUMBOJIMKU
Tema 4.2 Yopyrue ITonepeunsle U IPOAOJIBHBIE BOJIHBI. Memanpeomemnmnuie:
BOJIHBI XapaKkTepUCTUKU BOJIHBI. Y paBHEHUE —yYMEHHE  HCIIOJIb30BaTh  pa3jMYHble  HUCTOYHUKH  JUIS

IUTOCKOM Oery1ei BOJIHBI.
Wnrepdepennus BonH. [lonarue o
TU(PaKLIUU BOJH. 3BYKOBBIE BOJHBI.
VYapTpa3ByK U €ro NpUMEHEHHE.

nonyueHuss ¢usmdeckod wuHOpmanuMu, OICHUBATH €€
JIOCTOBEPHOCTh

— HCIOJb30BAHHME PA3JIMYHBIX BUJIOB MO3HABATEIbHOM
JESTENIbHOCTH JUIsl pelieHus: GU3NYeCcKuX 3ajad, IpUMeHEeHHe
OCHOBHBIX METOJIOB TO3HAaHUSA (HAOMIOJEHUS, OIMUCAHUS,
HU3MEPEHHUS, DKCIIEPUMEHTA) JJI H3YUICHHSI PA3TUIHBIX CTOPOH
OKPYKaroIleH N1eUCTBUTEIbHOCTH;

—  yMeHue  MNyONMYHO  MPEACTaBISATh  PEe3yJIbTaThbl
COOCTBEHHOT'0 MCCJIEOBAHUS, BECTH TUCKYCCUH, TOCTYITHO H
TapMOHHMYHO COYeTasi coJiep>kaHue U (popMbl MpeACcTaBIIEMOM
uHpOpMaINH;

Ilpeomemmnuie:

—BJIQJICHHE OCHOBOMOJIATAIOIIUMH (DU3MYECKUMHU TTOHSITHIMH,
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3aKOHOMEPHOCTIMH, 3aKOHAMH U TCOPUAMU, YBEPCHHOC
HCIIOJIB30BaHHUC (I)PI3PI‘-I€CKOI>1 TCPMUHOJIOTUH 1 CUMBOJIMKH

Tema
4.3.25eKTpOMarHuTHbIE
KoJIeOaHusA

CBobOoHbIE AJIEKTPOMArHUTHBIE
koneOanusi. [IpeBparenue sHepruu B
KoJe0aTenbHOM KOHTYDpE.
3aryxaroiue AJIEKTPOMAarHUTHBIE
KoJeOaHusl. I'eneparop
HE3aTyXalolUX  3JIEKTPOMarHUTHBIX
KoJeOaHuH. Breinyxaennoie
AIEKTPUUECKHUE KoJieOaHusl.
[TepemennbIit TOK. I'enepatop
MEPEMEHHOTO0 TOKa. EMKOCTHOE H
WHIYKTUBHOE COMPOTHUBIICHUS

MepeMEeHHOro Toka. 3akoH Owma s
JIEKTPUUECKOW I[N MEPEMEHHOTO

TOKA. Pa6ota i MOIITHOCTD
MEPEMEHHOTO  TOKa.  ['eHeparopsl
TOKA. Tpanchopmaropsl. Toku
BBICOKOM 4aCTOTBHI. [Tonyuenue,
nepenaya u pacrnpeneneHue
AJIEKTPOIHEPTUH.

Memanpeomemnmnuie:

—YMEHHUE WCIOJb30BaTh  PA3IUYHBICE HCTOYHHKU IS
nonyueHuss ¢usmueckod wuHpOpmanuu, OIEHUBATH €€
JIOCTOBEPHOCTh

— HCHOJb30BAaHUE pPA3IMYHbIX BUAOB II03HABATEIHHOMU
JESTEIIbHOCTH ISl PelieHus] GU3NICCKUX 3a7a4, IPUMEHEHUE
OCHOBHBIX METOJIOB TMO3HAaHUA (HAOMIOJEHUS, OIMUCAHUS,
WU3MEPEHHS, IKCIIEPUMEHTA) JJI U3YUYCHUS PA3TUYHBIX CTOPOH
OKpYXKaroliel NeiiCTBUTENbHOCTH;

—  yMeHHe  MNyOJWYHO  MPEACTaBIATH  PE3YJIbTATHI
CcOOCTBEHHOTO MCCIIEIOBAHUSI, BECTU TUCKYCCHH, JOCTYITHO U
TapMOHUYHO COYETas CoJiepKaHue U (POPMBI MPEACTABIAEMOMN
nHpopManuu;

Ilpeomemmnuie:

—BIIaJICHHE OCHOBOMOJATAIOIIUMHU (PU3NUECKUMHU MTOHSITHIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE
UCIONIb30BaHNE (PU3UYECKON TEPMUHOJIOTHU  CUMBOJIMKU

Tema 4.4.
DNEeKTPOMarHUTHHIE
BOJIHBI

DNEeKTPOMarHuTHOE TOJIe KaK 0COOBIN
BUJ] MaTepuH. DIEKTPOMAarHUTHbIE
BosIHBL. Bubpatop 'epua. OTKpBITHIiM
Kosie0aTenbHbIN KOHTYD.
Nzobperenue panuo A. C. ITonoBsiM.
[Tonsarue o paguocss3u. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJTH.

Memanpeomemmnuie:

—YMEHHME  HCIIOJIb30BaThb  pa3IUYHbIE HMCTOYHHUKH  JUIS
nonyueHuss ¢usmueckod uHOpmanuu, OIEHUBATh €€
JIOCTOBEPHOCTh

— WCMOJb30BaHUE PA3IUYHBIX BHUIOB IO3HABATEJbHOM
JESTeIBbHOCTH JJIS pelieHus (PU3NYECKUX 3a]1ad, IPUMEHEHUE
OCHOBHBIX METOJIOB TMO3HAaHUA (HAOJMIOJEHUS, OIUCAHMUS,
U3MEPEHUs], SKCIIEPUMEHTA) U1l U3YUEHHs! pa3IMYHbIX CTOPOH
OKpYKaIOIeH TeMCTBUTEIHbHOCTH;

—  yMeHue  NyOJMYHO  TPEACTaBIATh  Pe3yJbTaThl
COOCTBEHHOI'0 MCCJIEJOBAHUS, BECTH JUCKYCCHH, TOCTYIHO U
rapMOHUYHO COYETasi CoJiepKaHue U (popMbI peACTaBIIEMOM
nHpopMmanuu;

Ilpeomemmnuie:
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—BJIaACHHUEC OCHOBOIIOJAararomnuMu (bPISI/ILIeCKI/IMI/I IIOHATHUAMU,
3aKOHOMCPHOCTAMU, 3aKOHAMH U TCOPUAMU, YBEPCHHOC
HCIIOJIB30BaHHUEC (bH?)H‘ICCKOﬁ TEPMHUHOJIOTUH U CUMBOJIMKHA

JlabopaTopHas padora Ne 19
«/3yuenue 3aBUCUMOCTH MIEpHOJIa
KoJIeOaHUM HUTSHOTO (WK
MPYXKUHHOTO) MasiTHUKA OT JJIUHBI
HUTH (UM Macchl Ipy3a).»

JlaGoparopHuasi padora Ne 20
NHAYKTUBHOE U EMKOCTHOE
CONPOTHUBIICHUE B LIETIH IEPEMEHHOTO
TOKa

Memanpeomemnmnuie:

— YMEHHME aHaJIU3UpOBaThb U MPEACTaBIATh MH(OPMAIUIO B
Pa3IMYHBIX BUAX;

—  yMeHue  NyOJMYHO  TPEACTaBIATh  Pe3yJIbTATh
COOCTBEHHOT'O HMCCJIEIOBAHUS, BECTH TUCKYCCHH, TOCTYITHO H
rapMOHUYHO COYeTas coJepxaHue U (HopMbl MpecTaBiIsgeMOM
uH(popMaLuu;

Ilpeomemmnuie:

— BJIQJICHME OCHOBHBIMU METOJIaMH HAy4HOTO IIO3HaHMS,
UCMOJNb3yeMbIMU B (U3MKe: HAOIIOJCHUEM, OIMCAHUEM,
H3MEpPEHUEM, SKCIIEPUMEHTOM;

— yMmeHus  oOpaOaTblBaTh  pe3yibTaThl  H3MEPEHUH,
OoOHapyXKMBaTh  3aBHCHUMOCTh  MEXAYy  (pu3HUecKuMH
BEJIMYMHAMU, OOBACHATH IMOJIyYEHHbIE pEe3yJabTaThl U JeNaTh
BBIBOJIBI;

KonTtpouabnas pabora Ned
Konebanus u BOHBI

Memanpeomemnmnuie:

— YMEHHE aHAJIM3UPOBaTh U MPEJCTaBIATh WH(OPMALUIO B
pa3IMYHbIX BUJAX;

Ilpeomemmnuie:

—BJIaJIeHE OCHOBOMNOJAraroIlluMU (PU3NYECKUMHU MOHATUSAMH,
3aKOHOMEPHOCTSIMM, 3aKOHAMU U TEOPUSIMH; YBEPEHHOE
UCTOJIb30BaHUE (PU3HUECKON TEPMUHOIOTMU U CUMBOJIUKH;
—c(hopMHpPOBAaHHOCTh YMEHHUS pelaTh GU3NUecKue 3a7auu;

Pa3gen 5. Ontuka

Tema 5.1. ITpupona
cBeTa

CKopocThb pacnipocTpaHEeHHsI CBETA.
3aKOHBI OTPAXKEHUS U TIPEJTOMIICHUS
ceera. [lonHoe oTpaxkenue. JIMH3BI.
I'ma3 kak ontTudeckas cCucTeMa.
OnTuueckue mpuoopHI.

Memanpeomemnmnuie:

—YMEHHME  HCIIOJIb30BAaTh  Pa3jMYHbE  HWCTOYHUKH  JUIS
nonyuyeHuss ¢Qusmueckod MHPOpManMM, OLEHUBATh €€
JIOCTOBEPHOCTh

— HCIIOJB30BaHME pa3JIM4YHBIX BHUAOB I1O3HABATENIBHOM
JESTEIIbHOCTH JUIsl pELICHHUS

¢u3nyeckux 3ajay, MNPUMEHEHHE OCHOBHBIX METOIOB
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MO3HAHUA (HaburoneHwMS, OITHCaHUS, HU3MEPCHHS,
JKCIIEPUMEHTA)  JJIi  WU3YYEHUS  PAJIMUYHBIX  CTOPOH
OKpYKaloIleH 1eMCTBUTEIIbHOCTH;

- yMEHUE myOJIU9IHO MPEICTABISTH pe3yabTaThl
COOCTBEHHOTO WCCJIEIOBAHUS, BECTH JNUCKYCCHH, JOCTYITHO U
TAPMOHHYHO COYETasi CoJIepKaHue U (POpPMBI MPEACTABISAEMOM
nHpopMmanuu;

IlIpeomemmnowie:

—BJIaJICHHE OCHOBOIIOJIATAIOITUMHU (PU3UICCKUMHU TTOHSATHUSIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE
HCITOJIb30BaHUE (PH3NUECKON TEPMUHOJIOTHH U CUMBOJIMKH

Tema 5.2. BonHoBbIE
CBOIICTBA CBETA.

WuTepdepenius CBETa.
KorepeHTHOCTH ~ CBETOBBIX  JIy4EeH.
WNuTtepdepeniiusg B TOHKHX IUICHKAX.
[Tonocel paBHoi TonuuHbl. Koibia
HeroTona. Hcnons3oBanne
UHTEp(EepEeHIIUN B HAyKe M TEXHUKE.
Hudpakuus cera. Judpaxnus Ha
Eead B NapaJuleNIbHBIX  JIydax.
Hudpakauonnas pemerka. Ilonarue
0 rojorpadum. [Honapuszanus
nonepeynblx  BoJH. [lomspuzanus
cBera. J[BOWHOE JydenpenoMIIEHHUE.
[Honsponael. [{ucnepcns ceera. Buasl
cnekTpoB. CHeKTpel  HCIYCKaHUSI.
Cnekrtpsl MOTJIONICHUS.
VYabrpaduoneroBoe U uHppaKpacHoe
n3nydeHus. PeHtrenosckue myun. Mx
MIpUpOJA U CBOMCTBA.

Memanpeomemmnuwie:

—yMEHHE  HCIIOJIb30BaTh  Pa3jMYHble  HUCTOYHUKH  JUIS
nojnydeHuss (U3MYECKOW WHQPOpPMALMHU, OICHUBATh €¢
JIOCTOBEPHOCTh

— WCHOJb30BaHUE pPA3JIMYHbIX BUAOB IIO03HABATEJIbHOU
JEeSATEeAbHOCTH AJIS pelieHus (PU3NYEeCKUX 3a]ad, IPUMEHEHUE
OCHOBHBIX METOJIOB TO3HaHMUS (HAOJMIOJEHUS, ONUCAHUS,
U3MEpPEHUs, SKCIIEPUMEHTA) I U3YUEHUs Pa3IMUHBIX CTOPOH
OKpYKaIOIIEeH TeMCTBUTEIbHOCTH;

—  yMeHue  MNyONWYHO  TPEACTaBISATh  PE3YNbTATHI
CcOOCTBEHHOT'0 MCCIIEOBAHUS, BECTU TUCKYCCHM, TOCTYIHO U
TapMOHUYHO COYeTas coJiepkaHue U (popMbl MpeacTaBIsIeMO
uH(popMaLnu;

Ilpeomemmnuie:

—BJIaZICHHE OCHOBOMOJIATAIOIIUMHU (PU3NUYECKUMHU MTOHSITHIIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSMH; YBEPEHHOE
UCIOJIb30BaHNE (PU3NYECKON TEPMUHOJIOTHU U CHUMBOJIMKU

JlabopaTtopnasns paGora Ne 21
«3yuenue uHTepepeHIuu u
Tu(dpaKIK CBETA

JlabopaTtopnasi paGora Ne 22
«['panynpoBka  cmekTpockoma  H
OIPCACIICHUC JJIMHBI BOJIHBI

Memanpeomemnmnuie:

— yMEHHE aHAIM3UPOBATh M MPEICTaBIATh WH(OpMALHIO B
pa3IMYHbIX BUAX;

—  yMeHHe  MNyONWYHO  MPEACTaBIATH  PE3YNIbTATHI
CcOOCTBEHHOT'0 MCCIIEOBAHUS, BECTU TUCKYCCHH, TOCTYIHO U
TApMOHHYHO COYETasi CoJIepkaHue U (POpMBI MPEACTABIAEMOM
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CIICKTPAJIbHBIX JIMHUMN

nHpopManuu;

IIpeomemnuie:

— BJAJICHUEC OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHUS,
UCTIONIB3YEMBIMA B (U3HKE: HAOIIOJCHUEM, OMUCAHUEM,
U3MEPEHUEM, IKCIICPUMEHTOM,;

— ymenus oOpaOaTbiBaTh  pe3yJbTaThl  W3MEPEHUH,
0oOHapy>KUBaTh 3aBUCUMOCTb

MEXNYy (U3HUYECKUMHU BEIUYHMHAMH, OOBSICHATH IMOJYYCHHBIC
pe3yJIbTATHI U JIENATh BBIBOJIBI;

Konrpoabnass  pabdora  Ne
«OnTukay

Memanpeomemmnuie:

— yMEHHE aHAJIM3HPOBaTh U MPEICTaBIATh WH(DOPMALUIO B
Pa3IMYHBIX BUJIAX;

Ilpeomemmnuie:

—BJIaJICHUE OCHOBOIIOJIATAIOIMMH (DU3UYECKUMH TTOHITHSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMH;, YBEPEHHOE
UCIIOJIb30BaHNEe (DU3NYECKON TEPMUHOJIOTUHA U CUMBOJIUKH;
—c(hOopMHPOBAaHHOCTh YMEHHUS pemaTh GU3NYECKue 3a7auu;

Pa3nes 6. OcHOBBI CIelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

Tema 6.1 OcHOBBI HNHBapuaTuBHOCTH MOJYJISI CKOPOCTH
CIELMAaJIbHON TEOpUHN ceera B BakyyMme. [loctynarsl
OTHOCHUTEIIBHOCTH OniHmrelHa. [IpocTpancTBo U Bpems

CIELMAJIbHON TEOpUHU
OTHOCHUTENBHOCTH. CBSI3b MacChl U
SHEPTUH CBOOOTHON YACTHIIHI.
OHeprus noKos.

Memanpeomemnmnuie:

—yYMEHHE  HCIIOJIb30BaTh  pa3jUYHble HMCTOYHHUKH  JUIS
nojgy4deHus (uznyeckod HMHQPOpPMALMHU, OLEHUBATh €€
JIOCTOBEPHOCTh

— HCHIOJBb30BAHUE PA3JIMYHBIX BUAOB II03HABATEIBHOU
JESTEIIbHOCTH JUIsl pelieHus: GU3NYeCcKuX 3ajad, IpUMeHEeHHe
OCHOBHBIX METOZOB TO3HaHUS (HAOJIOAEHUS, ONMCAHUS,
U3MEpEHUs, SKCIIEPUMEHTA) JIJIsl U3YUYEHHUS Pa3IMYHbIX CTOPOH
OKPYKaroIeH 1eUCTBUTEIbHOCTH;

—  yMeHue  MNyOJMYHO  TPEACTaBIATh  PE3yJIbTaThl
COOCTBEHHOT'0 MCCJIEIOBAHUS, BECTH TUCKYCCHH, TOCTYITHO H
TapMOHUYHO coueTasi cojiepkaHue U GopMbl MPECTABIAEMOI
uHpOpMaINH;

Ilpeomemmnuie:

—BJIaJICHHE OCHOBOIIOJIATAIOIUMH (PU3HUECKUMH MTOHATUSAMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSMH; YBEPEHHOE
MCIOJIb30BaHUE (PU3HUECKON TEPMUHOIOTUN  CUMBOJIMKHI
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Pasznen 7. JiieMeHTBHI KBAHTOBOM QU3NKHU

Tema 7.1. KBantoBasg
OIITHKA

TemnoBoe u3nyuyenue. Pactipenenenue
SHEPI'UHU B CIIEKTPE a0COIIOTHO
yepHoro Tena. KBanroBas runoresa
[Inanka. ®oToHbl. BHemHui
dorodnexTpudeckuid 3PPeKT.
Bayrpennuii poroaddext. Turmbl
¢dorosnemenToB. JlaBneHne cBeTa.
[ToHsATHE O KOPIYCKYISAPHO-BOIHOBOM
MIPUPOJIE CBETA.

Memanpeomemnmnuie:

—yYMEHHE  HCHOJb30BaTh  pPa3JIMYHble MCTOUYHUKU  JUIS
nojgy4yeHuss (u3nyeckod MHQPOpPMALMHU, OICHUBATH €e
JIOCTOBEPHOCTb

— HCIONB30BaHME pA3IMYHBIX BUJIOB IO3HABATEIBHOM
JESATEIbHOCTH AJIS pelieHus (PU3NYEeCKUX 3a]ad, IPUMEHEHUE
OCHOBHBIX METOAOB TIO3HaHUS (HAOJIOACHUS, ONHCAHUS,
U3MEPEHUs, SKCIIEPUMEHTA) JJIs U3yUeHHsI pa3IMYHbIX CTOPOH
OKpYKaIOIIEH NeMCTBUTEIbHOCTH;

—  yMeHue  NyOJMYHO  TPEACTaBIATh  Pe3yJIbTaThl
COOCTBEHHOI'0 MCCIIEOBAHUS, BECTU TUCKYCCUM, TOCTYIHO U
TapMOHUYHO COYeTas cojiepkaHue U (popMbl MpeacTaBIsIeMO
uH(popMaLuu;

Ilpeomemmnuie:

—BJIaJICHIE OCHOBOIIOJIATAIOIUMH (PU3UMYECKIMH TIOHSATHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU 1 TEOPHUSIMH; YBEPEHHOE
WCTIOJIh30BaHUE (PU3MUECKON TEPMUHOIOTUN i CHMBOJIMKH

Tema 7.2. ®usznka
aroMa

Pa3BuTe B3rISA0B HaA CTpOEHUE
BELIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax BOAOPOJA.
SAnepnas monens atoma. OmbITHl O.
Pezepdopna. Monens atoma
Bonopoaa no H. bopy. ['mnoresa e
Bbpoitnsa. CooTHomeHue
HeomnpezaeneHHoctel ['elizenOepra
KBaHTOBBIE TeHEPATOPHI.

Memanpeomemnmnuie:

—yYMEHHE  HCIIOJIb30BaTh  pa3jM4YHble  HUCTOUYHUKH  JUIS
nojgy4deHus (uznyeckod HMHQPOpPMALMHU, OLEHUBATh €€
JIOCTOBEPHOCTh

— WCIOJBb30BAaHUE pPA3IUYHBIX BHUIOB IO3HABATEIBHOMN
JESTEIIbHOCTH JUIsl pelieHus: GU3NYecKuX 3ajad, IpUMeHEeHHe
OCHOBHBIX METOZOB TO3HaHUS (HAOJIOAEHUS, ONMCAHUS,
M3MEpEHUs, SKCIIEPUMEHTA) JUIsl U3YUEHUs Pa3IMuHbIX CTOPOH
OKPYKaroIleH N1eUCTBUTEIbHOCTH;

—  yMeHue  MNyONMYHO  MPEACTaBIsATh  PEe3yNbTaThl
COOCTBEHHOT'0 MCCJIEIOBAHUS, BECTH TUCKYCCHH, TOCTYITHO H
FapMOHUYHO coueTasi cojiepkaHue U GopMbl MPECTABIIEMOIT
uHpOpMaINH;

Ilpeomemmnuie:

—BJIaJICHHE OCHOBOIIOJIATAIOIUMH (PU3MUECKUMH MTOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE
MCTIOJIb30BaHUE (PU3HUECKON TEPMUHOIOTUN M CUMBOJIMKHI
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Tema 7.3. ®usuka
aTOMHOTO si/Ipa.

EctecTBenHas painoakTUBHOCTD.
3aKoH paJiMOAaKTUBHOIO pacnaja.
CnocoOsl HAOIIOIEHUS U
pEerucTpaluu 3apsHKCHHBIX YACTHII.
Oddexr BaBunora — Yepenkona.
Crpoenue atomHoro siapa. Jledekr
MAaccChl, JHEPTHs CBSI3U U
YCTOMYUBOCTb ATOMHBIX SIJIEP.
Snepusie peakiuu. MckyccTBeHHas
pPaavoaKTUBHOCTD. JlesieHne TsHKebIX
snep. Llennas saepHas peakiusi.
VYipasnseMas LENHAasi peakiusl.
Anepusbiii peaktop. [lonyuenue
PaIOAKTUBHBIX H30TOIOB U UX
npuMeHenue. buonoruyeckoe
JIEWCTBUE PAANOAKTUBHBIX
W3JIYy4eHUI. DJIeMEeHTapHbIe YaCTHUIIbI.

Memanpeomemnmnuie:

—YMEHHUE  WCIOJb30BaTh  PA3IUYHBICE HCTOYHHKU IS
nonyueHuss ¢usmueckod uHpOpmanuM, OIEHUBATH €€
JIOCTOBEPHOCTh

— HCIOJb30BAHHME PA3JIMYHBIX BUJOB II03HABATEIbHOMN
JESITEIIbHOCTH JUISl PEeIIeHUs] (PU3NIECKUX 3a71a4, TPUMECHEHUE
OCHOBHBIX METOJIOB TMO3HAaHUA (HAOMIOJEHUS, OIUCAHUS,
MU3MEPEHHUS, IKCIIEPUMEHTA) JJI U3YUYCHUS PA3TUUYHBIX CTOPOH
OKPYKaIOILEeH 1EUCTBUTEIILHOCTH;

—  yMeHHe  IyOJWUYHO NPEACTABIATh  PE3YJIbTaThl
COOCTBEHHOT'O MCCIIEIOBAHUS, BECTU TUCKYCCHH, TOCTYIHO W
TAPMOHHYHO COYETasi CoJIepKaHne U POPMBI MPEACTABIISAEMOM
nHpopManuu;

Ilpeomemmnuie:

—BIIaJICHHE OCHOBOMOJATAIOIIUMHU (PU3MUYECKUMHU MTOHSITHIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPUSIMH; YBEPEHHOE
UCIOJIb30BaHNEe (DU3NYECKON TEPMUHOJIOTUU H CUMBOJIMKHU

Kontpoabuas padora Ne 6
«CTpoeHune aToMa 1 KBaHTOBas
buznka»

Memanpeomemmnuie:

— YMEHHE aHaJU3UpOBaTh U MPEACTaBIATh MH(OpMAIUIO B
Pa3INYHBIX BUAX;

Ilpeomemnuwie:

—BJIaJICHHE OCHOBOIIOJIAralOUIMMH (U3NYECKUMU MOHATHIMM,
3aKOHOMEPHOCTSIMHM, 3aKOHAMU U TEOPUSAMH; YBEPEHHOE
UCIOJIb30BaHNE (PU3NYECKON TEPMUHOIOTHUU U CUMBOJIMKHY;
—c(OPMHUPOBAHHOCTb YMEHUS peliaTh PU3NUECKUE 3a]1auH;

Pa3gen 8. Dpoaronusa Beeaennoi.

Tema 8.1. Ctpoenue u
pa3zButue Beenennoil.

Hama 3Be3mHas cucrema —
lNanaktuka. [pyrue rajakTHKH.
beckoneunocts Beemennoit. [lonsrue
0 kocmoJoruu. Pacmupsitomascst
Bcenennas. Moaenb ropsiuei
Bcenennoii. Ctpoenue u
npoucxoxaeHue ['anaktuk. TemHas
MaTrepusi U TEMHAsl SHEPTUsL.

Memanpeomemnmnuie:

—YMEHHME  HCIIOJIb30BAaTh  Pa3jM4YHbIE  HUCTOYHUKH  JUIS
nonyueHuss ¢usmueckod uHOpmanMM, OIEHUBATh €€
JIOCTOBEPHOCTh

— MHCIOJb30BaHME pa3IMUYHBIX BHUAOB I103HABATEIBHOM
JESITeILHOCTH JJIS pelieHus] (PU3NYECKHUX 3a/ad, IPUMEHEHHUE
OCHOBHBIX METOAOB TIO3HaHUS (HAOJIIOAEHUS, ONMCAHUS,
M3MEpEHUS], SKCIIEPUMEHTA) JUIsl U3YUYEHUs Pa3IMUHbIX CTOPOH
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OKpYKalOIeH 1eMCTBUTEIILHOCTH;

- yMEHUE myOJIU9IHO MPEICTABISTH pe3yabTaThl
COOCTBEHHOTO HCCJIEAOBAHUS, BECTH JTUCKYCCHH, JOCTYITHO U
TApPMOHHYHO COYETasi CoJiepKaHue U (POpMBI MPEACTABISAEMOM
nHpopMmanuu;

IlIpeomemmnowie:

—BJIaJICHUE OCHOBOIIOJIATAIOITUMHU (PU3UICCKUMHU TTOHSATHSIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPUSIMH; YBEPEHHOE
HCITOJIb30BaHNE (DU3NYECKON TEPMUHOJIOTHH U CUMBOJIUKH

Tema 8.2. DBononus
3Be3x. I 'mnoresa
MIPOUCX 0K ACHUS
CoHEYHOM CHCTEMEI.

Tepmosinepusiii cunres. [Ipodiema
TEPMOSIZICPHON SHEPTETUKU. DHEPT U
CouH1Ia ¥ 3Be3]1. DBOJIIOLMS 3BE3]I.
[Ipoucxoxaenne CoiHEUHOU
CHUCTEMBI

Memanpeomemmnuie:

—yMEHHE  HCIIOJIb30BaTh  PA3IUYHbIE  HMCTOYHHUKH  JUIS
nojnydeHuss (uU3NYeCKOW WHQPOpPMALMHU, OICHUBATH €e
JIOCTOBEPHOCTh

— HCHOJb30BAaHUE PA3JIMYHbIX BUAOB II03HABATEJIbHOU
JESTENILHOCTH JUIsl pelieHus: GU3NYecKuX 3aad, IpUMeHEHUe
OCHOBHBIX METOJIOB TMO3HAaHWUA (HAOJMIOJEHUS, OIUCAHMUS,
U3MEpPEHUs, SKCIIEPUMEHTA) Il U3YUEHHs pa3IMYHbIX CTOPOH
OKpYKaIOIIEeH 1eMCTBUTEIbHOCTH;

—  yMeHue  MNyONWYHO  TPEACTaBIATH  PE3YNbTATHI
COOCTBEHHOT'O MCCIIEOBAHUS, BECTU TUCKYCCHM, TOCTYIHO U
TapMOHUYHO COYeTas coJiepkaHue U (popMbl MpeacTaBIsIeMO
uH(popMaLnu;

Ilpeomemmnuie:

—BJIaJICHHE OCHOBOMOJIAraloIUMH (PU3NUECKUMHU MOHATHIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMHU U TEOPUSIMH; YBEPEHHOE
MCIO0JIb30BaHNE (U3NYECKON TEPMUHOJIOTUU U CUMBOJIMKU

Bcezo

193
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2.3. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEBHOU

AEATEJBHOCTU CTYJAEHTOB

Conepxan | Koa- XapakTepucTHKA OCHOBHBIX BH/I0B /IEATEJIbHOCTH CTY/I€HTOB
ue BO (Ha ypoBHe yUeOHBIX JeilcTBHIi)

0o0yueHusi | 4acoB

BBenenne 2 YMeHus noCTaHOBKH 1eJIeH AeSTEIbHOCTH, INIAHUPOBAHUS
COOCTBEHHOM JIESITENLHOCTH IJIST IOCTYKCHHS IIOCTABJICHHBIX IICTICH,
NPEIBUACHUS BO3MOXKHBIX PE3YJIbTATOB JTUX JACHCTBUH, OpraHU3alMU
CaMOKOHTPOJISI U OIICHKHU MOJYYEHHBIX PE3YJIbTATOB.
Pa3sBuTHE CIIOCOOHOCTH SICHO M TOYHO HM3JaraTb CBOHM MBICIHU, JIOTHYECKU
00OCHOBBIBATh CBOIO TOYKY 3pCHHUS, BOCIPHHHMATH W aHAJIW3HPOBATH
MHEHHUSI COOECEeIHMKOB, IMpHU3HABas MpPaBO JAPYroro 4YelOBEKa Ha HHOE
MHEHHE.
[IpousBenenne wu3MepeHUs (U3MYECKUX BEIMYMH W OICHKA T'PAaHMIIBI
MOrpemHOCTeE  u3MepeHuid. IlpeacraBieHne rpaHULBl MOTPEIIHOCTEN
M3MEPEHUH TPU MOCTPOCHUM TpauKOB. YMEHHE BBICKA3bIBATh THUIIOTE3bI
JUI OOBICHEHUS HAOII0IaeMBIX
SIBJICHUW. Y MEHUE MPeIaraTh MOJICIIN SIBICHUM.
VYkazaHue rpaHui] NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
N3n0xeHne OCHOBHBIX IMOJOKEHUH COBPEMEHHOM HAy4YHOW KapTHUHBI MUpa.
[IpuBenenue npUMEpOB BIUSHUA OTKPBHITUA B (PU3MKE Ha TMpOrpecc B
TEXHHUKE U TEXHOJOTUM MPOU3BOJICTBA.
Wcnonb3oBanne MHTepHeTa 115 norucka nHpopmanuu
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[IpenacraBinenne  MEXaHMYECKOIO  JIBMDKEHHMS  Tela  ypaBHEHUSIMU
3aBUCUMOCTH KOOPJIMHAT U TIPOCKIIUEN CKOPOCTU OT BPEMEHH.
[IpencraBineHne MeXaHMUECKOTO JBMIKEHHUS Tela rpapuKaMH 3aBUCHMOCTHU
KOOPJAMHAT U MPOEKIIUEH CKOPOCTH OT BPEMEHHU.

Onpeznenenne KOOpAUHAT MPOMJEHHOTO MYTH, CKOPOCTH M YCKOPEHUs Tema
1o rpadukamM 3aBUCUMOCTH KOOPJMHAT U MPOEKIUH CKOPOCTH OT BpPEMEHHU.
Ornpenenenne KOOpAUHAT MPOUIEHHOTO MYTH, CKOPOCTH M YCKOPEHHUS Tema
M0 YypPaBHEHHSM 3aBUCUMOCTH KOOPJIWHAT U TMPOEKIUNA CKOPOCTH OT
BpPEMEHU.

[IpoBeaeHue CpaBHUTENBHOTO aHAIM3a PABHOMEPHOTO M PaBHOIIEPEMEHHOTO
JIBMKCHUH.

VYkazaHue HCTOIB30BaHMs MOCTYMATEILHOTO U BPAIIaTEILHOTO JBIKEHUM B
TEXHUKE.

[IpuoGperenue ombiTa pabOTBl B TPYIIE C BBITOJIHEHHEM Pa3TUYHBIX
COIMANBHBIX poJield. Pa3paboTka BO3MOXHOW CHCTEMBl JIEHCTBHH U
KOHCTPYKIUU ISl DKCHEPUMEHTAIBHOTO OMNPEACNIEHUs] KUHEMaTUYECKUX
BennuuH. [Ipencrasinenne nuhopManuy o BUIaX IBUKESHUS B BHIE TaOIUIIBI
[IpumeHneHne 3akoHA COXpaHEHUs WUMITYJIbCA JJISI BHIYMCICHUS] W3MEHEHUHN
CKOPOCTEH TeJ IIPH MX B3aUMOJICUCTBHUSX.

N3mepenue paboThl cull U HW3MEHEHHE KUHETUYECKOW DSHEPTUU Tena.
Brruncnenue paboThl CUIT M UI3MEHEHHSI KHHETUYECKON SHEPTUU

Tesna. Beruncienne moTeHIUaTbHON YHEPTUN TENl B TPABUTAIIMOHHOM TIOJIE.
OrnpezeneHne NOTEHIIMAIBHOW SHEPTUU YIPYTO IIC(IE)OpMI/IpOBaHHOFO Tena
10 U3BECTHOMU AeopMaIiy U KECTKOCTHU Tela.

[IpuMeHeHne 3akOHAa COXpPAHEHHS MEXaHUYECKOW SHEPruM IpU pacuerax
pe3yabTaTOB B3aUMOJEHCTBUM TeN TPABUTALMOHHBIMU CWJIAMH U CUJIAMU
YIPYTrOoCTH. YKa3aHHe rPaHuLl IPUMEHUMOCTH 3aKOHOB MEXaHHKH.
VYkazanue y4eOHBIX AMCLUUIUIMH, MPU H3YyYEHUH KOTOPBIX MCIIOJb3YIOTCS
3aKOHBI COXPAHEHUS

OObsicHEeHHE  JIEMOHCTPAI[MOHHBIX 3KCIIEPUMEHTOB, TMOIATBEPKAAIOIINX

3dKOH MHCPIHH. I/I3MCpCHI/Ie MAacCChI TCJ1a
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N3Mepenne cuiibl B3aUMOJCUCTBUA TeJl. BhIUMCIIEHHME 3HAYECHHUS CHII IO
M3BECTHBIM 3HAYCHUSIM MacC B3aUMOJICUCTBYIOMINX TEJ U X

YCKOpeHUH. Beruucienue 3HaueHus1 yCKOpEHU Tell 1o

W3BECTHBIM 3HAYEHUSM JICHCTBYIOMIUX CHJI U MacC Tel.

CpaBHEHME CUIIBI IEUCTBUS U TPOTUBOACHCTBUS

[IpumeHeHne 3aKkoHa BCEMUPHOTO TATOTCHUS MIPU pacyeTax CHUJI U YCKOPEHUI
B3auMoOJIeHCTBYIONMX Ted. CpaBHEHHE YCKOPEHUS CBOOOJHOIO MaJeHHs Ha
wianerax CollHeYHOW cUCTeMbl. Brifenenne B TeKCTe yd4eOHMKa OCHOBHBIX
KaTeropuii Hay4Hoil nHpopManuu

Paznen 2 24 | BbinomHeHHEe SKCIIEPUMEHTOB, CITY)KAIMX JIJIs1 000CHOBAaHUS
MoJIeKyJsIpHO-KuHeTHnueckoi Teopun (MKT).
Pemienue 3a1a4 ¢ npuMeHEHNEM OCHOBHOI'O YPaBHEHMSI
MOJIEKYJIIPHO-KMHETUYECKOM TeOpUH ra3oB.
OmnpeneneHue napamMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHUM Ha
OCHOBAHUU YPaBHEHUS COCTOSHUS UJ€aIbHOIO Ta3a.
Ornpezenenue nmapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUHT
U IIPOUCXOSAIIUX IpolieccoB 1o rpapukam 3aBucumocty p (T),
VD), p V).
OkcnepuMmenTanbHoe uccienoBanue 3asucumoctu p (T), V (T), p (V).
[IpencraBnenue B BUae rpakoB U30XOPHOT0, H300apHOTO
U U30TEPMUYECKOTO MTPOLIECCOB.
Bbluuciienue cpenHel KMHETHMUECKOW HHEPrUU TEIUIOBOTO  JABMIKEHHS
MOJIEKYJI 110 U3BECTHOM TeMIepaType BELeCcTBa.
Bbicka3piBaHue Trumnore3 Uil OOBSICHEHUS HAOIIOJAEMBIX  SIBICHUM.
VYka3aHue rpaHull NPUMEHHUMOCTH MOJIEIM «HUACAJIbHBIM ra3» U 3aKOHOB
MKT. U3Mepenne KoarmuecTBa TEIIOTHI B IPOLECCaX TEIUIONEPEIAUH.
Pacuer KonmmyecTBa TEIJIOTHI, HEOOXOTUMOIO JJIS  OCYLIECTBICHMS
3aJIaHHOr0 Ipolecca ¢ Temonepenadeil. Pacuer M3MeHEHHs BHYTpPEHHEU
SHEpruuM Ten, paboThl W  TMEpPellaHHOrO  KOJMYECTBAa TEIUIOTHI ¢
HCIIOJIb30BAHNEM TIEPBOI0 3aKOHA TEPMOJAMHAMHUKH.
Pacuer paboTsl, cOBEpIIEHHOH T'a30M, IO IpaUKy 3aBUCUMOCTH
p (V).
Bbrunciienue paboThl rasza, COBEPILIEHHON MPH M3MEHEHUH COCTOSHUS IO
3amMkHyTOMY 1HKITYy. Berancnenue KIIJ mpu coBepiiennu razom paboThl B
rporeccax HM3MEHEHHs COCTOSIHUS 10 3aMKHyTOMy LuKiy. OObsiCHEeHHE
MPUHLUIIOB JHCTBUS TEIUIOBBIX MalMH. JleMoHCTpanus ponu (U3MKU B
CO3/IaHHUHU U COBEPIICHCTBOBAHUY TEIUIOBBIX JIBUraTEIIEH.
W3noxxeHne cyTu HKOJIOTHYECKUX MpoOeM, OOYCIOBICHHBIX paboToM
TEIUIOBBIX JBUTATEJIEH U MIPEIOKEHHUE ITYTH UX PELICHHUS.
VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJIUHAMUKHU.
YMeHue BecTH AMaor, BBICIYLIIMBAaTh MHEHHE OIIOHEHTA, y4acTBOBAThb B
JUCKYCCHH, OTKPBITO BbIpaXkaTh U OTCTaWBaTh CBOK TOUYKY 3PEHUS.
VYkazaHue y4yeOHBIX IUCHMIUIMH, MPH HU3YYEHHUH KOTOPBIX HCIOJIB3YIOT
yueOHbIi MaTepuan «OCHOBBI TEPMOJUHAMUKHN»
N3mepenue BIaKHOCTH BO3TyXa.
Pacuer KonMuecTBa TEIUIOTHI, HEOOXOAMMOTO Ui OCYIIECTBICHHS
mpolecca Mepexojia BelIecTBa M3 OJHOIO arperaTHoro COCTOSHUSL B
ApyToe.
OKCIIEpUMEHTAIBHOE ~ MCCIEA0BAHNE TEIUIOBBIX CBOMCTB BELIECTBA.
[IpuBeneHre mnpUMEpPOB KaNWUIAPHBIX SBICHUH B OBITYy, TNPUPOJE,
TEXHHUKE.
HccnenoBanne MEXaHMYECKMX CBOMCTB TBepAbIX Ten. IIpumenenue
¢u3nyeckux  TOHATHMM M 3aKOHOB B y4yeOHOM  MaTepuane
po(eCCHOHATIBHOTO XapaKTepa.
Hcnonb3oBanne MuHTepHeTa ans moucka mHGOpMaluMu O pa3paboTKax H
IIPUMEHEHMSIX COBPEMEHHBIX TBEP/IbIX U aMOP(PHBIX MAaTEPUAIOB

Pazgen 3 56

Brraucnenue cun BBaI/IMOI[eI\/'ICTBI/ISI TOYCYHBIX JJICKTPUYCCKUX 3apsAa0B.

30




Bbrunciienue HanpsyKEHHOCTH 3JIEKTPUYECKOTO MOJIsL OJJHOTO ¥ HECKOJIbKUX
TOUEYHBIX  DJJEKTPUUECKHUX  3apsiioB.  BpluncieHwe  noTeHUMaa
IEKTPUUECKOTO TOJsI OJHOIO M HECKOJBKMX TOUYEYHBIX 3JIEKTPUUYECKHUX
3apsfoB. M3mepenuwe pasHocTM noTeHuManoB. 3mepenue sHepruu
UIEKTPUUECKOTO TOJIS 3apsKEHHOro KOHJeHcaTtopa. Beluncienue sHepruu
AJIEKTPUUECKOTO TOJS 3apsHDKEHHOro KOHJeHcaropa. PaspaboTka ruiana u
BO3MOYKHOH  CXeMbl  J€HCTBUH  3KCIIEPUMEHTAIBHOI'O  OHpPEIeSICHHS
ANEKTPOEMKOCTH KOHJEHCATOpa U JMAJIEKTPUYECKOM IPOHMIIAEMOCTH
BEIIIECTBA.

[IpoBenenue CPaBHUTEIBHOTO aHaym3a IPaBUTALIOHHOIO u
JIEKTPOCTATUYECKOT'O MOJIEH.

HN3mepenne MoIHOCTH 3JieKTpuyeckoro Toka. WM3mepenne OC wu
BHYTPEHHETO CONPOTUBIICHUSI HICTOYHHUKA TOKA.

Boimonnenue pacueTtoB CuiIbl TOKa M HAmpsDKEHMH Ha  ydacTKax
aNeKTpudecKkux 1eneil. OObsICHEeHne Ha MpUMEpE SJIEKTPUUYECKON ILenH ¢
nBymst  ucrouHukamu Toka (DJC), B KakoM ciy4ae HCTOYHHUK
ANEKTPUYECKON IHEPruM paboTaeT B peKUME IeHepaTopa, a B KAKOM — B
peXHUMe MOTPEeOUTENS.

Ornpenenenne TEeMITepaTyphl HUTHU HaKaJIMBaHUSI. Nsmepenue
AIEKTPUIECKOTO 3apsa AJIEKTPOHA. Cusitue BOJIbTAMIIEPHON
XapakTepucTuku  auona.  [IpoBeneHue  CpaBHUTENIBHOTO  aHajM3a
MOJIYIPOBOIHUKOBBIX TUOJ0B U TpuoaoB. Hcmonb3oBanue MuTepHeTa s
Moucka HH(OpPMANMM O TMEPCHEKTHBAX Pa3BUTHS TOJYIPOBOIHUKOBON
TEXHUKH. YCTaHOBKa MPUYUHHO-CICJACTBCHHBIX CBsi3eil. OOBsSCHEHHE
MIPUPOJIBI DNEKTPUYECKOTO TOKA B METaJlIax, dJEKTPOJINTAX, ra3ax, BaKyyme
Y TIOJTYIIPOBOHUKAX

[Ipumenenune »snekTponu3a B TexHHKe. [IpoBeneHue CpaBHHUTENIBHOIO
aHaJIM3a HECAMOCTOSATEIBHOTO U CAMOCTOSITENIbHOTO Ta30BBIX Pa3psaoB
N3mepenne MHAYKIIMM MarHUTHOTO MOJIsl. Beruncienne cui, 1elCTBYIOMINX
Ha MPOBOJIHUK C TOKOM B MATHUTHOM TIOJIE.

Brruucnenue cuil, 1eMCTBYIOIMX Ha 3JIEKTPUUECKHUN 3apsil, IBHKYLIUNCS B
MarHuTHoM nosie. MccnenoBaHue sIBIEHUN 3JEKTPOMArHUTHOW MHIYKIIHH,
CAaMOMHAYKIIMU. BpIuncieHne »HEpPruM MarHUTHOTO moJisi. OObsicHeHue
MIPUHIIMIIA TEUCTBUS deKTpoaBurarensa. OObsICHEHUE MPUHIINIA JICUCTBUS
reHepaTopa dSJEKTPUUECKOTO TOKa U DIEKTPOU3MEPHUTENBHBIX TPHOOPOB.
OObsicHeHHEe TpPUHIMMA JEHUCTBUS Macc-crekTporpada, yckopurenei
3apsOKeHHBIX YacTull. OObsICHEHUE PO MAarHUTHOTO TIOJIST 3€MJIU B JKU3HU
pacTeHui, )KUBOTHBIX, YETIOBEKA.

[IpuBenenue npuMepoB MPAKTHUECKOTO MPUMEHEHUs] U3YUYEHHBIX SIBIICHUH,
3aKOHOB, TMPUOOPOB, ycTpoucTB. [IpoBeeHME CpPaBHHUTEIBHOTO aHaIM3a
CBOMCTB 3JIEKTPOCTATUYECKOTO, MATHUTHOTO M BUXPEBOTO DJIEKTPUUECKUX
nosieii. OObsACHEHHWE Ha MPUMEPEe MAarHUTHBIX SIBICHUU, ToueMy (DU3UKY
MOHO pacCMaTpUBaTh KaK METAIUCIUILIUHY.

Paznen 4

28

HccnenoBanue 3aBUCHMOCTH NEpHOA KOJICOAaHUH MaTeMaTHIECKOTO
MasiTHUKA OT €ro JUTMHBI, MAaCChl U aMIUTUTYAbI KOJIeOaHuH.

HccnenoBanue 3aBUCUMOCTH NepHOAA KoJleOaHUH rpy3a Ha MPY>KUHE OT €ro
MAaccChl M )KECTKOCTH MIPYKUHBL. Berarcnenne neprosia KoaeOaHmit
MaTeMaTHIECKOTO MasiTHAKA 110 M3BECTHOMY 3HAYCHHIO €TO JIJTHHEI.
Brruucnienue nepuosa Konebanuit rpy3a Ha IpyKMHE 0 U3BECTHBIM
3HAQUEHHSIM €T0 MacChl M KECTKOCTH MPY>KUHBI.

BripaboTka HaBBIKOB BOCHIPHHUMATh, aHAIN3UPOBATH, IEPEepadaThIBATh U
PEIbSIBIATH MH()OPMAIMIO B COOTBETCTBUU C ITOCTABICHHBIMHU 33aYaMH.
[TpuBeneHne mTpPUMEPOB aBTOKOJICOATEIBHBIX MEXAaHWYECKUX CHCTEM.
[IpoBenenune kmaccupukanuu kKonebanwii. M3mepeHue UIMHBI 3BYKOBOM
BOJIHBI 110 pe3yJIbTaTaM HaOJI0AeHIH HHTEp(EPEHIINN 3BYKOBBIX BOJIH.
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HaGmonenne u oOBsCHeHHME sBJICHMH WHTEephEepeHIMu W AUPaKIIn
MexaHu4eckux BoJH. IIpeacraBienne obnacTeil mpuMeHEeHHs yabTPa3ByKa U
MEPCIIEKTUBBI €r0 UCIOJIb30BAHUS B PA3IMYHBIX 00JIACTAX HAYKH, TEXHUKHU,
B ME/IUIIMHE.

W3noxkeHne cyTH SKOJOTHYECKHX IMPOOJIEeM, CBSI3aHHBIX C BO3JCHCTBHEM
3BYKOBBIX BOJIH Ha OpPTraHU3M YeJIOBEeKa

Habnronenue ocummiorpaMM rapMOHUYECKUX KOJICOaHUMN CUITBI

TOKa B 11enu. Vi3mepeHue aeKTpoeMKoCcTH KoHaeHcaropa. Mzmepenue
MHAYKTUBHOCTb KaTylKu. MccnenoBanue sBIeHUs 3JIEKTPUIECKOTO
pe30oHaHca B MOCIeI0BaTENIbHON 1enu. [IpoBeieHre aHaIoruyu MeX 1y
¢bu3nYecKMMU BeTMYUHAMHU, XapaKTePU3YIOIIUMU MEXaHUUECKYIO U
AIIEKTPOMArHUTHYIO KoJieOaTeIbHbIE CHCTEMBI.

Pacuer 3HaueHu# CUIIBI TOKA U HANPSKEHUS HA DJIEMEHTaX LIeMu
MEPEMEHHOT0 TOKa. McciieqoBanne MpuHIMTIA JEHCTBHUS TpaHCPOpMaTopa.
HccnenoBanue npuHIMNa ASWCTBUS TeHEpaTOpa MEPEMEHHOTO TOKA.
Hcnons3oBanue MHTEepHETA 1715 IOMCKAa MHPOPMALIUK O COBPEMEHHbIX
crioco0ax nepeaauu MeKTPOIHEPTUN

OcyiecTBieHne paauonepenaun u paauonpuema. HMccnemoBanue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa.
PazBuTne IEHHOCTHOTO OTHOWICHHWS K H3y4aeMbIM Ha YypOKax (DU3HKH
00BEKTaM W  OCBaMBAa€MbIM  BHJIAaM  JAedaTenbHOCTH. OObsACHEeHHE
MPUHIMIUATIBHOTO Pa3U4Ms MPUPOJLl YIPYTUX U DIIEKTPOMATHUTHBIX
BOMH. M3nmokeHuWe CyTH OSKOJOTHYECKHX MpoOJieM, CBSI3aHHBIX C
AJIEKTPOMArHUTHBIMH KOJIEOAHUSIMHA U BOJTHAMMU.

OObscHeHHE  pONM  DJIEKTPOMATHUTHBIX  BOJH B COBPEMEHHBIX
ncciaeaoBaHusax BeeneHHom

Pasznen 5

17

IIpuMeHeHNEe Ha IPAKTUKE 3aKOHOB OTPAXKEHMSI U ITPETOMIICHUS

cBeTa Ipu pemieHuu 3azad. OmnpenencHue CHEKTPAIbHBIX TPaHMIL
YyBCTBUTEIBHOCTHU YEJIOBEUECKOIO IJ1a3a.

YMeHue CTpouTh M300pa)KeHHs MpeIMETOB, JaBaeMble JHMH3aMu. Pacuer
paccTOsIHUSA OT JIMH3BI 10 U300paskeHHs TpeIMeTa.

Pacuer ontuueckoil cunbl nuH3BL M3Mepenue (HOKYCHOro paccTOsTHUS
nuH3bl. VMcnipiTanne Mozieel MUKpOCKOIa M TEIECKOIIa

HaGmtonenune  siBieHUs  UMHTep(QEPEeHIUH  3JIEKTPOMAarHUTHBIX  BOJIH.
Habmtonenue siBiaenust tupakiiuy 31€KTPOMAarHUTHBIX BOJH.

Habutoienue siBjaeHMs MOSIpU3aliiy AIEKTPOMarHUTHBIX BOJIH.

W3mepenue JUIMHBI CBETOBOW BOJIHBI MO pe3ysibTaTaM HAOIIOACHUS SBJICHUS
untepdepenuuu. Habmonenue sBienust nudpaxuuu csera. HalmroneHue
SIBJICHUSI NOJIApU3alluu M Jauctiepcuu ceera. llowck pasnumumii U cxoncTBa
MEXIy IU(PaKIMOHHBIM U JHCIIEPCUOHHBIM crekTpamu. llpuBenenue
MIPUMEPOB TOSBIEHUS B NMPUPOJE U HCIOJIB30BAaHUS B TEXHUKE SBIICHUUN
uHTephepeHH, IUPpaKUuy, TMONApU3AlMM U JUCIEPCHM  CBETa.
Ilepeuncnenne MeTO10B MO3HAHUSA, KOTOPBIE UCIIOIb30BAHBI IIPU U3YUEHHUH
YKa3aHHBIX SIBJCHUN

Pa3zgen 6

OOBsicHeHHEe 3HAUNMOCTH onbiTa Maiikenbcona-Mopiu

dopmynupoBanue noctynatoB. OObsicHeHue dddexTa  3aMeaTIeHUS
BpeMeHHU. Pacder sHepruu nokosi, UMITyjbCca, SJHEPTUH

cB00OHOM yacTulbl. BripaboTka HaBBIKOB BOCIIPUHHUMATh, aHAJIU3WPOBATH,
nepepabarbiBaTh U NPEABABIATH HH(DOPMALMIO B  COOTBETCTBUU C
IIOCTaBJICHHBIMU 3a1a4aMU

Paznen 7

15

Habmtonenune goroanekrpuaeckoro 3¢ pexra. OObsICHEHUE 3aKOHOB
CroneToBa Ha OCHOBE KBAHTOBBIX ITPEICTABICHHA.
Pacyer MakcHUMaJbHOW KHHETHYECKOW HSHEPrUM  AJIEKTPOHOB  NPH
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dotoanekTpudeckom 3dexre. OnpeneneHue padoThl BBIX0/1a IEKTPOHA T10
rpaduKy  3aBUCUMOCTH  MaKCHUMaJbHOW  KHUHETHYECKOH  DHEPIrHUH
(hOTOANEKTPOHOB OT YACTOTHI CBeTa. VI3MepeHnue paboThl BbIX0/1a AJIEKTPOHA.
[lepeuncnenne mnpuOOPOB  yCTAaHOBKHU, B  KOTOPBIX  MPUMEHSETCS
6e3uHepMoHHOCTh (hoTor(dexTa. Habmonats Gporosnekrpudeckuii 3pQexr.

OObsicHATh 3akoHbI CTOJETOBA M JIaBIEHME CBETAa Ha OCHOBE KBaHTOBBIX
npencrasieHuii.  OOBsSCHEHHE  KOPIYCKYJISAPHO-BOJHOBOTO  Jyaiu3ma
cBoiicTB (poToHOB. OOBSICHEHHWE POJIM KBAHTOBOH ONTHUKHA B PAa3BUTHU
coBpeMeHHOW (u3uku. HaOmromenue nmHeHuyaThIX CcHeKTpoB. Pacuer
4acTOThl M JUIMHBI BOJHBI MCIIyCKa€MOIO CBE€Ta IIpU IIEPEXoJe aroma
BOJIOPOJIa M3 OJHOTO CTAIlMOHAPHOTO COCTOSIHUSA B jpyroe. OObscHeHHe
IIPOUCXOXKACHUS JIMHEMYaToro CHEKTpa aromMa BOJOpOJa M  PpazIuuMs
JMHENYaThIX CIEKTPOB pa3M4YHBbIX TIa3oB. MccnenoBaHue JIMHENYATOTrO
cnekrpa. MccienoBaHue npuHUUNA pabOThl JIFOMUHECHIEHTHOW JIAMIIBI.
HaGmtonenne u oObscHeHME NpUHLMIIA JAeWcTBUS sasepa. [IpuBenenue
IIPUMEPOB HCIIOJB30BaHUS Ja3epa B COBPEMEHHOM HAayKe M TEXHHKE.
Habntongate doroanekrpuueckuii 3¢dext. O0bicHATh 3akoHbl CTOJETOBa U
JlaBJICHUE CBETa HAa OCHOBE KBAHTOBBIX IpeicTaBieHuil. Mcnosbp3oBaHue
WuTepHera 1 norcka HHGOPMALIUK O NMEPCIEKTUBAX IPUMEHEHHUS JIa3epa.
Habmronenune tpekoB anbda-yactull B kKamepe Bunbcona. PeructpupoBanue
SIIEPHBIX M3JIy4EHUN ¢ IOMOUIBIO cueTyuka ['elirepa. Pacuer snepruu cBsizu
aTOMHBIX saep. OmnpenenaeHue 3apsaa U1 MacCoOBOIO YMcia aTOMHOIO sjipa,
BO3HUKAIOIIETO B pE3yJbTaTe paJMOaKTUBHOIO pacnaga .Bsruucienue
SHEpPIruu, OCBOOOXKIAIOUICHCS TIPU PaJIMOaKTUBHOM pacnane. OnpeneneHne
IPOAYKTOB sJIEpHOM peakiuu. Bbruncienue sHepruu, ocBoOOXKAaroLIecs
IpU  ANEpHBIX peakuusx. lloHMMaHue mNpeuMyHecTB M HENOCTaTKOB
UCIIOJIb30BAaHNS AaTOMHOM DJHEPrUM W HOHM3UPYIOUIMX W3JIY4YEHHH B
MIPOMBIIIICHHOCTH, MeuliuHe. V3105%KeHHe CyTH HKOJIOTHYECKUX MpoodiieMm,
CBSI3aHHBIX C OHOJOIMYECKHM JI€HCTBHEM pPaJUOAKTUBHBIX H3IIy4YEHU.
IIpoBenenue kinaccuuKauy 3IEMEHTAPHBIX YAaCTHIl MO MX (PU3MUYECKUM
XapakTepucTukaMm (Mmacce, 3apsjly, BPEMEHU >KU3HM, CIUHY U T. I.).
[lonnmanue 1EeHHOCTEH Hay4yHOro IMO3HAHUS MHpa HE BooOIEe Ui
YeJIOBEYECTBA B II€JIOM, a JJI KaXJI0ro oOydarollerocs JU4HO, [IEHHOCTEN
OBJIAJICHUS] METOJIOM Hay4YHOT'O O3HAHUS JJIsl JJOCTHKEHUSI yCIiexa B JII000M
BHJIE IIPAKTUYECKON AesATeNbHOCTH. IIpencraBineHne O Xapakrepe 4YeThIpEX
TUNOB (PYyHAAMEHTAIbHBIX B3aUMOJEUCTBUI 3JIEMEHTAPHBIX YaCTHUI] B BHUJE
TaOIUIIBI

Pa3zngen 8

HaoGmonenue 3a 3Be3namu, JIyHOU 1 TJlaHETaMU B TEJIECKOTI.

Halmronenne COMHEYHBIX TATEH C TMOMOIIBIO TEJIECKONa W COJIHEYHOTO
JKpaHa.

Hcnons3oBanue UMHTepHETa IS TOWCKAa H300paKEHUH KOCMHUYECKUX
00BekTOB U uH(popManmu 00 ux ocobeHHOCTsIX. OOCY)KIEeHUE BO3ZMOKHBIX
cueHapueB »Boonnu Beenennoit. Mcnons3oBanne MHTEpHETA 1151 TOMCKA
coBpeMeHHOUW mHpopmaru o pa3Butuu Beenennoi. Onenka nHboOpMamm
C TO3WIMH €€ CBOWMCTB: JIOCTOBEPHOCTH, OOBEKTUBHOCTH, IOJHOTHI,
aKTYaJIbHOCTH U T. 1.

Brruucnenue sHepruu, 0CBOOOKTAOIICHCS TIPH TEPMOSITICPHBIX PEAKITUSIX.
dopMyIHpoBKa MPOOIEM TEPMOSAIEPHON SHEPTETUKH.

OObscHeHre BIUSHUS COTHEYHOM aKTUBHOCTH Ha 3EMITIO.

[loHnManue poiM KOCMHUYECKMX HCCIEAOBAaHMM, HMX HAy4YHOIO U
SKOHOMHUYECKOIO 3HAUYEHHS.

OOcyxneHrne COBPEMEHHBIX THUIOTe3 O MpoucXokaeHurn CoJIHEUHOM

CUCTCMBI
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3. YCJIOBUSI PEAJTU3AIINN OBIIEOBPA3OBATEJILHOM YYEBHOM
JUCHUILIAHBI

3.1. MarepuajbHO-TEXHUYECKOE O0ecTeyeHue:

Jns peanuzanuy MmporpaMMbl Y4eOHOW ITUCHUIUIMHBI B HATUYUM HMEETCS
y4ueOHbIM KaOuHeT ¢u3uku. B cocraB kabmHeTra (PU3MKH BXOJUT JIabOpaTopus C
nabopanTtckoi komHaroil. [lomemieHne kaOuHETa YIOBJIETBOPSIET TpPeOOBaHUSIM
CanurapHo-3muieMuoIorndeckux npaBui 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-
02) 1 ocHaIIEHO TUTTOBBIM 000PY10BaHUEM.

OoOopynoBanune y4eOHOro KaOuHera:

- IOCAJI0YHBIE MECTa M0 KOJIMYECTBY 00YyJarOUUXCs;
- pabouee MecTo MpenoaaBaTes;

- KOMILUIEKT Y4eOHO-HATISIIHBIX TOcoOui « Du3nkay;

-TexHUYEeCKHEe CpeACTBa O6V‘I€HI/I$I: KOMIIBIOTCP, IICYATHBIC ayANOBHU3YaJIbHBIC

U KOMIIBIOTEPHBIC TOCOOUS, MpUOOpPHl U TPHUHAIJICKHOCTH OOIINEro Ha3HAUYCHWUS,
puOOPHI JEMOHCTPALIUOHHBIE.

O6opynoBanue j1abopaToput U paboyux MecT JiabopaTopuu (000pya0BaHUE

JUTsl PpOHTATIBHBIX J1a00PaTOPHBIX PadOT).

JlaGoparopHass mMeOeib: CTOJbI, CTYNbsl AJII CTYACHTOB — 15 KOMIUIEKTOB;
pabouee mecTo (CTOJ, CTYJI) Ui TpenoaaBatens 1 mir.

KommiekT yueOHO—MeToInYeCKOM JOKYMEHTallUU:

[Iporpamma yueOHOUW ITUCHIUTLINHBI, METOAUYECCKUE PEKOMCH/IAIMH 10 BBITIOJTHEHUIO
Ja00paTopHbIX paboT mo  (uU3MKE, KOMIUISKT 3aJaHUil  KOHTPOJBHBIX U
CaMOCTOSITEIIbHBIX Pa0oT 1Mo PU3HUKE

3.2. Y4yeOHO-MeTOAUYeCKOe 1 HHPOPMALIMOHHOE o0ecnevyeHne:

OcHoOBHas auTEparypa:
1. ®usuka. 10 xmacc: yueb. [ns oOmieoOpazoBar. Opranumzamnmii cnipun. Ha

anekTpoH. Hocutene : 6a3oBbiii ypoBenb/ I'.S.Msikumie , b.b. bByxoBies ,
H.H. Cotckuii; nmox pen. H.A. IlapderteeBoit.— M.: IIpocsemienue, 2014. —
416 c.: un - (KJIaCCUYECKHM KypC).
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2. ®uswmka. 11 xmacc: yue6. Jlns oOmieoOpazoBar. Opranmzamnmii cnpui. Ha
anekTpoH. Hocutene : 6a3oBbiii ypoBenb/ I'.S.MsikumieB , b.b. bByxoBies ,
B.M. Yapyrun; nox pen. H.A. IlapdertbeBoit.— 3-e uza. - M.: [Ipocsemienue,
2016. — 432 c.:{4} n.ui - (KIaccUUeCcKui Kypc).

JlonmoJHUTENbHAS JINTEpATypa:
1. HmutpueBa, B.®. ®usmka g1 npodeccwii W crenuanbHOCTEH

TexHuueckoro mpodmia. COopHHK 3amad: YuebHoe mocobue anmsi  oOpa3oBart.
yupexaeHuit cpen. npod. oopazosanus. / B.®. Imutpuesa. M.: Axagemus, 2014. —
336 c.

2. Camoitnenko, I1L.M., ®dwusuka: ydeOHMK Uil CPEIHHMX CIel. Yy4eo,
3aBeaenuil. / IL.1. Camoiinenko, A.B. Ceprees. M.: Axanemus, 2013. — 336 c.
3. Cawmoitnenko, II1.M., Coopauk 3amay u BompocoB mo ¢usuke / I1L.U.

Camornnenko, A.B. Ceprees. M.: Akagemus, 2013. — 336 c.

HNHTEpHET-pECYPCHI:

1. OOpazoBatenbHble pecypchl MHTepHera - @usuka [DIEKTPOHHBIN
pecypc] / Pexxum noctyna: http://www.alleng.ru/edu/phys.htm

2. Axkanemuk.CrioBapy M SHUUKIONEAUS [DIEKTpOHHBIN pecypc]| / Pexum
noctyna: http://wwww.dic.academic.ru

3. DnexkTpoHHas OMOIMOTEYHAs cucTeMa [IIeKTpoHHbBIN pecypc] / Pexxum
noctyna: http://www.ru./book

3.3. Opranusanusi 00pa3oBaTeJbHOI0 NMpouecca

N3yuenune oO0meo0pa3oBaTebHOM y4eOHOW JUCHUIUIMHBI TPOBOJUTCS Ha
NIEPBOM U BTOPOM KYpC€ U 3aBEPIIAETCS IK3aMEHOM.

OCHOBHBIMH  METOJaMH OOYYCHHsI SBJISIOTCS  CIIOBECHBIC, HAaTJISIHBIC,
PENPOYKTUBHBIE METOABI OOydYeHHUs, TMpakTHdeckas padoTa CTYIEHTOB, METOJ

po0JIIEMHOTO O0yUYEHUSI.
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4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUS1
OBIHIEOBPA3OBATEJIbHOU YYEBHOU JUCIIUITJIMHBI

Pe3ysabTarnl 00yyeHus

@DopMbI U METOABI
KOHTPOJISAA M OLleHKH

pe3yJbTaToB 00yYeHust

JInuHoOCTHBIE:

— YYBCTBO TOPIOCTH U YBAXKEHUA K HCTOPUM U JOCTHIKCHUIM
OTEYECTBEHHON (PU3MUECKON HayKu; (GU3NYECKU TPAMOTHOE MOBEIEHHUE
B Mpo(hecCHOHAIBHOM JeATeNIbHOCTH W OBITYy IpU OOpallleHHH C
npudopaMu U yCTPONCTBaMU;

— TOTOBHOCTb K TMPOJOJDKEHUIO 00pa30BaHUS U  IIOBBIILICHUS
KBaTM(pUKAIMKM B H30paHHONW MNpodecCHOHAIBHON MAEATENbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH (PU3MUECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHE HCII0JIb30BaTh TOCTHKEHHUSI COBPEMEHHOW (hN3NYECKON HAYKH
U (QU3NYECKUX TEXHOJOTMHA JUIS  TOBBIICHHS COOCTBEHHOTO
UHTEJUIEKTYaJbHOIO pa3BUTUSL B BbIOpaHHOW mpodeccnoHaIbHON
JESATEIILHOCTH;

— YMEHHE CaMOCTOSTEIbHO J0ObIBaTh HOBbIE A ceOsl pu3nyeckue
3HaHMSI, UCIOJIB3YS JJISl ATOrO JOCTYIHbIE HCTOYHUKU UHPOPMAIIHH;

— YMEHHE BBICTpaMBaThb KOHCTPYKTHBHBIE B3aMMOOTHOLIEHUS B
KOMaH/Ie 110 pelIeHNI0 00X 3ajay;

— YMEHHME YINpPaBIATh CBOEW IO3HABATEIBHOM JEATENBHOCTHIO,
MPOBOAUTH CaMOOLIEHKY YpPOBHSI COOCTBEHHOTO HWHTEIIEKTYaJbHOTO

pa3BUTHS;

Ilemarornueckoe
HaOJIIOIeHUE

MeranpeamerHsie:

— MHCIIOJIb30BAHME PA3IMYHBIX BMJIOB IO3HABATEJIBHON AEATEIBHOCTU
JUIsL pelieHus (U3NYecKuX 3ajad, MPUMEHEHHE OCHOBHBIX METOJIOB
no3HaHUs (HaOMIOACHUS, ONMMCAHUS, U3MEPEHUSs, SKCIIEpUMEHTA) IS
W3YYEHHUS Pa3IMUHbIX CTOPOH OKPYKAIOIIEH JEHMCTBUTEIbHOCTH;

—  MHCIOJNb30BaHME  OCHOBHBIX  HWHTEIUIEKTYaJbHBIX  OIEpalyii:
MOCTaHOBKU 3aJaud, (OpMYyJIUPOBAaHUS TUIIOTE3, aHAIM3a U CUHTE3a,
CpaBHEHHMsI, OO0OOIIEHUS, CHUCTEMAaTH3alUH, BBISABICHUS TNPUYUHHO-
CJICZICTBEHHBIX CBSI3€H, MOMCKAa aHAJIOTOB, (POPMYTUPOBAHMS BHIBOJIOB
JUI U3YYEHHsI Pa3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SBICHHHA U

mponeccoB, ¢ KOTOPbBIMU BO3HHUKACT H€06XOI[I/IMOCTB CTaJIKUBAaThCs B

OI_ICHKa BBITIOJIHCHU A

VHIUBUyJIbHBIX
3aJaHuH,

ab0paTOPHBIX padoT.
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npodeccuoHaabHOM chepe;

— YMEHHE T'€HEPHpOBATh WUJCH U ONPEACIATh CPEICTBA, HEOOXOIUMBIE
JUTSL UX peau3alliu;

— YMEHHE WUCIOIb30BaTh pA3JIMYHBIC MCTOYHHWKHU JUISA TIOJTYYCHUS
busnueckoit nHpOpMaIKK, OIICHUBATH €€ JOCTOBEPHOCTb;

— YMEHHUE aHAIM3UPOBATH M MPEACTABIATH HH(POPMALIUIO B PA3THUHBIX
BUJIAX;

— yMeHHE MyOJIMYHO TMPEICTABIATh PE3YIbTaThl COOCTBEHHOTO
UCCIICIOBaHMS, BECTU AMCKYCCHH, JOCTYIIHO M TapMOHUYHO COYeTas

coJiep>kanue u GOPMBI ITpeICTaBIsIeMOr HH(OPMAITUH;

IIpexmeTHbIE:

— c(hopMHpPOBAaHHOCTh MPEJICTABICHUN O pOJIM U MecTe (PU3UKU B
COBPEMEHHOW HAy4YHOH KapTHHE MHUpPA; TOHUMaHHE (U3NIECKOI
CYLIHOCTH HaOiogaeMbix Bo BceeneHHo#l siBnenuil, ponu (u3MKU B
dbopMHpOBaHUU Kpyro3opa U (PyHKIIMOHAIbHOU

rPaMOTHOCTH YE€JIOBEKA JIJISl PELICHUS MPAKTUYECKUX 3a/1ay;

— BJIAQJICHHME OCHOBOIIOJIAralOUIMMH  (U3NYECKUMH  TOHSATHUSMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSAMHU; YBEPEHHOE UCIOIb30BaHUE
¢bu3nUecKoil TepMUHOIOTHH

Y CUMBOJIUKH;

—  BIQJCHUE OCHOBHBIMM  METOJaMHU  HAy4YHOTO  IO3HAaHUS,
UCMOJIb3YyeMBbIMU B (HU3HMKE: HAOJIOJICHUEM, ONMCAHUEM, U3MEPEHUEM,
DKCIEPUMEHTOM;

— yMeHHs 00pabaTbiBaTh pe3yiabTaTbl H3MEPEHUH, OOHApYKUBATh
3aBUCHUMOCTh ~ MEXAY  (U3NYECKUMHU  BEIMYMHAMH,  OOBSICHSTH
MIOJIy4YEHHBIE PE3YJIBTAThI U JAEJIaTh BbIBOJBL;

— c(OpMHUPOBAHHOCTb YMEHUS pelIaTh GU3NUECcKue 3a1a4H;

— c(opMHPOBAHHOCTH YMEHHSI MPUMEHSATH MOJyYEHHBbIC 3HAHUS JUIS
OOBSICHEHUS YCIIOBUH MpOTEKaHUS (PU3NUECKHUX SIBICHUNA B MPUPOJE,
npodecCHoHAIBHON cepe W TSl MPUHSITHS TPAKTUYSCKUX PEIICHUN B
MIOBCEIHEBHOM JKN3HY;

— cpOpMHUPOBAHHOCTh COOCTBEHHON TO3WIMM TI0 OTHOIICHUIO K

buznueckoit uHpopmManuu, NOTy4aeMON U3 pa3HbIX UCTOYHHKOB.

YcTHBIN ompoc,
TECTUPOBAHMUE,
TEPMUHOIOTUYECKUN
JUKTAHT,
UHUBHyaJIbHbIE
3a[laHusl, PEIICHUE
3aja4, 1abopaTopHbIe
paboThl,
WHJUBUYJIBHBINA IPOCKT
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Ipuio:xxkenue
TeMbl 10KJI210B
JIBr>keHue Teia NepeMeHHOM MacChl.
3akonbl Kupxroda 11st 3JeKTpUYeCcKOi 1emnu.
MarautHele u3MepeHus (MPUHIUIBI TOCTPOEHUs MNPUOOPOB, CIIOCOOBI H3MEpeHUs

MarouTHOI'O II0TOKa, MardHuTHOM I/IHIIYKI_[I/II/I).

Maiixn @apaneit — co3aTens y4eHus: 00 3JeKTPOMAarHUTHOM MOJIE.

Hunbsc bop — onuH U3 co3aareneld COBpeMeHHON (QU3HUKH.

[TpoGieMbl 3KOJIOTHH, CBSI3aHHBIE C UCIOJIB30BAHMEM TEIIJIOBBIX MAIIIUH.
[Tee30nnexTpuyeckuii 3pPexT, ero npuMeHeHHe.

CBer — 3J1eKTpOMarHuTHast BOJIHA.

Cepreii IlaBioBuu KoposieB — KOHCTPYKTOp M OpraHuM3aTop IPOU3BOJCTBA PaKETHO-

KOCMHUYECKOH TEXHHKH.

® 6 O 6 o o o o o o o o o o o o O = O o O°o O o o o oo oo o oo o o o

CoBpeMeHHbIE CPECTBA CBS3U.
CouHIle — UCTOYHUK JKU3HU Ha 3eMIIE.

Tembl pedepaTos
Judpakius B HaIICH )KU3HU.
[lepeMeHHBII 3JIEKTPUYECKHI TOK U €r0 IPUMEHEHHE.
AtomHas gusuka. M3otonsl. [IpumeHenne painoakTUBHBIX U30TOIOB.
Buibl anexTprueckux pa3psaaoB. DIEKTPUUECKHUE pa3psiibl Ha CIyxKOe uenoBeka.
Bcenennas u temHas matepusi.
Urops Bacunbesnu KypuaToB — pu3uK, opraHu3aTop aTOMHOM HayKu ¥ TEXHUKU.
Hcnonb30BaHue 37EKTPOIHEPTUU B TPAHCIIOPTE.
Knaccudukanus u XxapakTepuCTUKU AJIE€MEHTAapPHbBIX YaCTHII.
KpuoanekrpoHuka (MUKPORJIEKTPOHUKA U XOJIO/).
JlazepHbIe TEXHOIOTUU U UX UCIIOIb30BAHUE.
Meron MEeYeHBIX aTOMOB.
Mertobl HaOMIOJEHUS PEruCTPALUU PAAUOAKTUBHBIX U3TYYE€HUH U 4acTHIL.
Muxaun BacunbeBud JIOMOHOCOB — yUEHBIN SHIMUKIIOTEIUCT.
HanoTtexHomorust — MeXIUCIHUILTHHAPHAS 00J1aCTh PyHIAMEHTAIBHON U MPUKIAAHON HAYKU

TEXHHUKU.

OnTuyeckue ABIEHUS B IPUPOJIE.

I1na3ma — yeTBEpTOE COCTOSIHUE BELIECTBA.

ITnanersr COTHEYHON CHCTEMBI.

[TpuMmeHeHne KUAKNX KPUCTAJUIOB B IPOMBIIIJIEHHOCTH.
[Tpupona peppomaruerusma.

PeakTuBHBIE IBUTaTEIN U OCHOBHI pabOTHI TEIIOBOM MAIlIMHBI.
Pentrenosckue myun. Mcropus otkpsitus. [Ipumenenne.
Pons K. O. [In0AKOBCKOTrO B pa3BUTUN KOCMOHABTHKH.
CoBpeMeHHas! CIIyTHUKOBAs CBA3b.

VYabTpa3Byk (mosydyeHue, CBOMCTBA, MPUMEHEHHE).
VYrpaBisieMbli TEPMOSIEPHBII CUHTES.

Yckoputenu 3apspKEHHBIX YaCcTHIL.

®duznyeckue cBoWcTBa aTMOC(hephl.

DOTOIIEMEHTHI.

DKooruyeckre mpoodaeMbl 1 BO3MOKHOCTH ITYTH UX PELICHHUS.
DneKTpOHHas IPOBOAUMOCTb METaIOB. CBEPXIPOBOAUMOCTb.
Omunuii XpuctruanoBud JIeHI| — pycckuid Gu3uK.
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° Kunkue KkpucTamibl

J Brnusinue TemnoBbIX MallluH Ha KU3HDb YellOBEeKa
J DNEeKTPOMarHUTHOE U3TYYEHHUE €ro BIHSHHE .

J Bopa BelecTBO MPUBBIYHOE U HEOOBIYHOE

J VYbTpa3ByK B IPUPOJIE U TEXHUKE.

OHeprocOeperaronye JaMIlbl «3a» WU «IIPOTHBY
CBeToauno/pl U UX MIPUMEHEHNE

Hayminuku, ux BIMsSHUE HA OPraHU3M YeJIOBEKa
DHepreTuka: Buepa, CeroiHs, 3aBTpa.
ATMochepHOe JaBlieHHEe B KU3HH YeJIOBEKa
Cotossie Tenedonsl. Bpen mim nonb3a
Conneunble 6atapen UX IPUMEHEHNE

[Touemy aiicOepru HE TOHYT

Benuuaiiime oTkpbITus GU3MKN

®dusuka B paboTe TpakTopa

VY auBUTENBHAS )KUIKOCTh

®dusuka B npodeccuu cBapirKa

TeMbl HHIAUBUAYAJbHBIX IPOCKTOB

JIBr>KeHuUe Tea MepeMEHHON MacChl

Judpakius B Hariel )KU3HU

Kunkve kpucTamibl

3akonbl Kupxroga ai1st anekTpuueckoil nenu

3aKOHbBI COXPAHEHUSI B MEXAHUKE

3HaueHue oTKpbITHi ["amunes

Urops BacuibeBuu KypuaToB-pusuk, opranu3aTop arToMHON HAyKH U TEXHUKH
Hcaak HproTOH-cO31aTENb KIIaCCUYECKON (PU3UKU

Hcnons3oBanue 37€KTPO3HEPTUU B TPAHCIIOPTE

Knaccugukanus 1 xapakTepuCTHKH 3JI€MEHTAPHBIX YaCTHUI]

KoHcTpyKIIMOHHAs TPOYHOCTh MaTEPHAIIA U €€ CBA3b CO CTPYKTYpPOH
KoHcTpykuus u Bubl 1a3epoB

Kpuosnextponuka ( MUKpOAJIEKTPOHHUKA U XOJIOT)

JlazepHbIe TEXHOJIOTUU U UX UCIIOJIb30BAHUE

Jleonapno na Bunum - yueHnslif u nzobperarens

MarsuTHbIe U3MepeHus (IPUHIIMITBI TOCTPOSHHS TPUOOPOB, CIIOCOOBI U3MEPEHHSI MArHUTHOTO
MIOTOKA, MAarHUTHOM MHYKIIMH)

Maiixn @apaneit — co3aTens Y4eHus: 00 3JeKTPOMAarHUTHOM IOJie

Makc Ilnank

Meroa MEYEHBIX aTOMOB

MeTto b1 HaOMIIOIEHNS U PETUCTPAIUH PAJOAKTUBHBIX U3JIyU€HUN U YaCTHI]
Meroas! onpeneneHus IMI0THOCTH

Muxann BacunbeBrnd JIOMOHOCOB — YYEHBIN SHIMKIONEIUCT

Mognenu aroma . Onbit Pezepdopna

MouekynspHO - KHHETHYECKasi TEOPHsl HICAIBbHBIX ra30B

Mounus — ra3oBbli paspsij B IPUPOAHBIX YCIOBUAX

HaHnoTexHomorus — MexxaucuuIuInHapHas 001acTh (yHJaMEHTAIbHOM U MPUKIAJHON HAYKU U
TEXHUKH

Huxona Tecna: >xu3Hb 1 HEOOBIYaHBIC OTKPBITHS

Hukomnaii KonepHuk- co3naTeinps relmoneHTpUYECKOi CUCTEMBI MUpa

39



Hunbe bop — oqun 13 co3nateneii coBpeMeHHON (PU3UKU
HyxneocunTes Bo Beenennoit

OOmpsicHeHus1 (OTOCHHTE3A C TOUKHU 3PEHUS (PUIUKU
Ontudeckuil BJICHUS B IPUPOE

OTKpbITHE U IPUMEHEHHE BHICOKOTEMIIEPATYPHOM CBEPXIPOBOAUMOCTH
[TepemeHHBIH PIEKTPUUECKUNA TOK M €r0 MPUMEHEHUS

[1na3ma — 4yeTBepTOE COCTOSHUE BELIECTB

[TnaneTst CoIHEUHON CUCTEMBI

[TosynnpoBOIHUKOBBIE TaTYUKHU TEMIIEPATYPbI

IIpuMmeHeHne KUAKUX KPUCTAJIIIOB B IPOMBIIIEHHOCTH
[IpuMmeHeHue AAEpHBIX PEAKTOPOB

ITpupona peppomarnernzma

[Tpo6nembl 3K0I0THH, CBSI3aHHBIE C UCTIOJIb30BAHHEM TETJIOBBIX MAIlIuH
IIponsBoncTBO, IEepeaya U UCIOJIb30BAHNE DIIEKTPOIHEPTUN
[Ipoucxoxaenne ConHEUHON CUCTEMBI

ITpe303neKkTpHueckuit 3pdexT ero npuMeHeHus

Pa3BuTHe cpencTB CBA3M U pajno

PeakTuBHBIE 1BUTaTEIN U OCHOBBI pa0OThI TEIUIOBOW MallIMHBI
PennkroBoe uznyuenue

Pentrenosckue nyun . Mctopus otkpeitus. [Ipumenenune
Poxnenue u 3BorONus 3B€37

Ponp K.3. [IM0NKOBCKOro B pa3BUTHE KOCMOHABTHKHU

CBer — 2J1eKTpOMarHiTHas BOJIHA

Cepreii [TaBnosuu KoponeB — KOHCTPYKTOp M OPraHU3aTop IPOU3BOJACTBA PAKETHO — KOCMUYECKON
TEXHUKHU

Cunsl TpeHus

CoBpeMeHHas CITyTHUKOBAsI CBSI3b

CoBpemenHas ¢u3nyeckas KapTHHA MUpa

CoBpeMeHHbIE CpeICTBa CBSI3U

CouHIle — MCTOYHUK JKU3HU Ha 3eMIle

Tpanchopmaropsl

VYibTpa3Byk ( mosiyueHue, CBOWCTBA, TPUMEHEHHE)
VYrpaBisieMblil TEpPMOSICPHBIN CUHTE3

YckopuTenu 3apsyKEHHBIX YaCTHI]

®dusnka U My3bIKa

dusnueckue cBoiicTBa aTMOC(epsl

DOTOI1EMEHTHI

®otordpdexrt. [Ipumenenue spnenus porodpdexra

Xanc Kpucrtnan Opceresr — OCHOBOIIOJIOKHUK 3JIEKTPOMArHeTu3Ma
UYepHsble AbIpEI

[kana >1eKTPOMarHUTHBIX BOJH

DKoorn4eckuii mpoOIeMbl U BO3MOXKHBIE ITYTH UX PELICHUI
DneKTpOHHas IPOBOAUMOCTh MeTalioB. CBEPXITPOBOJUMOCTD
Omumnnit Xpuctuanosuy JIeHi — pycckuit pusuk

Anexcanap I'puropbeuu CToseToB — pyccKkuit pu3mk
Anekcanap CrenanoBuu Ilonos — pycckuii yueHHbIH, n300peTaTens paauo
AJnbTepHaTHUBHAS SHEPreTUKA

AKycTHYeCKHE CBOMCTBA IOJIYIIPOBOJHUKOB

Anzape Mapu Amriep — OCHOBOIIOJIOKHHK 3JIEKTPOIUHAMUKHI
ACHHXpPOHHBIN ABUTaTENb

AcTtepouibl

AcTpoHOMHUS HAIIMX JHEH
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Atomuas ¢usuka. M3otormsl . [IpuMeHeHne panoakTUBHBIX H30TOIIOB
beckoHTaKTHBIE METO/IBI KOHTPOJIS TEMIIEPATyphI

bunonsipabie TpaH3UCTOPHI

bopuc CemenoBuu SIkobu — pusuk u n3odperaTenb

Bennuaiimme oTKpbITHS QU3NKH

Bunel snekTpuueckux pazpsaaoB. DIEKTPUUECKHUE pa3psiibl Ha CiIyk0e deroBeka
Bnusiaue nedekroB Ha puznyeckre CBOWCTBA KPUCTAIIIOB

Bcenennas u TeMHast matepust

lNasmneo 'anueit — 0CHOBATENb TOYHOIO €CTECTBO3HAHUS

l'onorpadus u ee npuMeHeHus
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