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IHosicHuTeIbHAA 3aIHCKA
®du3rka Kak Hayka 0 HauboJee oOLMX 3aKOHAX MPUPO/JIbI, BBICTYTAsi B KAUeCTBE
y4eOHOro MpeIMeTa B IIKOJIE, BHOCUT CYLIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHUI 00
okpyxatomeM wmupe. IIKkompHBIE Kypc (QU3UKH — CHCTEMOOOpA3YIOIMIUNA IS
€CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEAMETOB, MOCKOIbKY (DPM3HUUECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOIIECCOB U SIBICHUH, N3y4aeMbIX XUMHUEH, Ononoruei, pusndeckon
reorpadueit u actpoHomueil. Miconp3oBaHue U aKTUBHOE IPUMEHEHHE (PU3UUECKHUX
3HaHUU OTIPEEIISAET XapaKkTep U Pa3BUTHE PA3HOOOPAa3HBIX TEXHOJIOTUH B cdepe
DHEPIreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, IIOJYYEHHsS HOBBIX MaTEPHAJIOB C
3aJJaHHBIMU CBOMCTBaMH U Apyrux. M3yueHne pu3ankyu BHOCUT OCHOBHOM BKJIaJ B
(GopMHpOBaHHE  €CTECTBEHHO-HAy4YHOM  KAPTUHBI  MHUpa  00y4arolluxcs, B
dbopMHpoBaHUE YMEHUN IPUMEHSITh HAYYHBIN METO]T TO3HAHUS MIPU BHIMIOJTHEHUU
UMU YYEOHBIX UCCIIEIOBaHUI.
B ocHOBY Kypca (pu3ukH 7151 ypOBHS CPEAHEr0 001Iero o0pa3oBaHus MOJIO0KEH P
UJIeH, KOTOPBIE MOKHO PACCMAaTPUBATh KAK IIPUHLIUIIBI €0 [IOCTPOECHUS.
Nnes uenoctHocTH. B COOTBETCTBHHU € HEW KypC SIBISAETCS JIOTUYECKH 3aBEPILIEHHBIM,
OH COAEPKUT MaTepHall U3 BCEX Pa3/IejoB (PU3HUKH, BKIFOUAET KaK BOIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.
Nnes renepanuzaunn. B cooTBeTCTBUM ¢ HEN MaTepual Kypca GU3HKU 00bEAUHEH
BOKpPYT (u3ndeckux Teopuil. Beaymum B kypce siBisiercs (popmMupoBaHue
MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPUH, BELIECTBE U OJIE.
Nnesa rymanntapusannu. E€ peanuzanus npeanoiaraeT uCrojab30BaHue
rYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS
(bU3HMKHU ¢ pa3BUTHEM OOILECTBA, a TAKIKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPOOTIEMaMHU.
Unes npuknagaon HanpaBieHHocTH. Kypc ¢u3nku mpenonaraet 3HakOMCTBO €
HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHNNA H3yYEHHBIX
TEOPUN U 3aKOHOB.
N nes 5K0JI0ru3aium peannu3yeTcs MoCpeACTBOM BBEACHUS JIEMEHTOB COJIEPKAHMUS,

HOCBS[HIéHHBIX IKOJIOTHYCCKHUM np06neMaM COBPEMCHHOCTH, KOTOPEIC



CBSI3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a TaKkke 00CyKIeHUs podIemM
palMoOHAIBHOTO IPUPOIOTIOIB30BAHUS U SKOJIOTHUYECKON O€30MacHOCTH.
CrepKHEBBIMU 3JIEMEHTAMU Kypca (PU3UKU Ha YPOBHE CPEIHEr0 OOLIETO
oOpa3oBaHMs SBISIOTCS  (u3nueckue Teopuu (hopMupoBaHUE
IPEICTaBICHUNA O CTPYKTYpPE MOCTPOCHUS (PU3NIECKON TEOPUH, POIU
(yHIaMEHTaJIbHBIX 3aKOHOB U IIPUHIUIIOB B COBPEMEHHBIX MIPEICTABICHUAX O
pUpoJIe, TPAaHHUIIAX TPUMEHUMOCTH TEOPHUH, JIJIsl OMUCAHUS €CTECTBEHHO-HAYYHBIX
SIBJIEHUH U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOJX0 B Kypce (PU3UKU pean3yeTcs MPEexk/Ie BCEro 3a
CU€T OpraHMU3aIMH SKCIIEPUMEHTAILHON e TENbHOCTH o0yJarommxcs. J{ms 6a3oBoro
YPOBHS Kypca (PU3UKH — 3TO UCHOJB30BaHUE CUCTEMBI (PPOHTAIILHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U TAOOPaTOPHBIX pabOT, KOTOPHIE B IPOTpamMme
1o (pusuke o0bEIUHEHBI B 00NN CIIMCOK YUEHUYECKUX MPAKTUYECKUX PalOT.
Briienenue B ykazaHHOM NepeyHe JIa0OpaTOPHBIX padbOT, MPOBOJUMBIX JJIs
KOHTPOJIS U OIIEHKH, OCYIIECTBIICTCS yYaCTHUKAMU 00pa30BaTeIbHOTO Mpoliecca
UCXOJs U3 0COOCHHOCTEN IIIaHUPOBAHMS U OCHAILlEHUs KabuHeTa (pusuku. [lpu sTom
oOecrieuynBaeTcs OBIaJeHUE O0yUYalOIUMUCT YMEHUSIMHU IPOBOJUTH KOCBEHHbIE
U3MEPEHMS, NCCIIeIOBAHUS 3aBUCUMOCTEN (PU3NUECKIX BEIMUNH U IIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbiroe BHIMaHue yaesieTcsl pEHICHNI0 pacUETHRIX M KAYeCTBEHHBIX 3a1ad. [Ipu
ATOM I Pacu€THBIX 3a7a4 IPUOPUTETOM SBIIIOTCS 3a/1a4U C IBHO 3aJJaHHOU
bu3nYECKO MOAEIBIO, TTO3BOJIAIONINE IPUMEHSATh N3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pasfiena Kypca, TaKk U HHTETPUPYS 3HAHUS U3 Pa3HbBIX
pa3zenoB. [ kauecTBEHHBIX 33/1a4 IPUOPUTETOM SIBJISIOTCS 3aJjaHUsI Ha
OO0BSICHEHHE MPOTEKaHNs (PU3HUECKUX SIBJICHHUN U TIPOIIECCOB B OKPYXKAIOIICH KU3HHU,
TpeOytoire BeIoopa GU3NIECKON MOJIEH JIJIsi CUTYaIK MPaKTHKO-
OPUEHTHPOBAHHOIO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmu GI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieueHnto0 yaeOHOTo Tporiecca 0a30BbIi YPOBEHb Kypca (PU3UKH Ha YPOBHE
CpeaHero oo1ero oopa3oBaHusl 10HKEH U3YYaThCsl B YCIOBUSIX MPEAMETHOTO

kaOuHeTa (PU3UKU UK B YCIOBUAX MHTEIPUPOBAHHOTO KaOMHETa IPEIMETOB



€CTEeCTBEHHO-HAYyYHOr 0 I1KJIa. B kabuHeTe Pu3nKu JOJDKHO OBITH HEOOXO0IUMOE
JabopaTtopHoe 000pYyI0BaHKE sl BHITOJHEHUS YKa3aHHBIX B IIporpamMme 1o Gpu3nke
YUYEHHUYECKHUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE 000PYI0BaHKE.
JlemoHcTpannoHHoe 000pyaoBaHne (OPMUPYETCS B COOTBETCTBUH C MIPUHIIUIIOM
MUHUMAJIbHON JOCTaTOYHOCTH U O00OECMEYHBAET IOCTAaHOBKY
MEPEUUCIICHHBIX B MporpaMMe Mo PU3KKE KIIOYEBBIX JEMOHCTPALUMA JJIs
UCCJICTOBaHMSI U3y4YaeMbIX SIBJICHUN U TPOIIECCOB, IMIUPUIECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 000pyI0BaHHE ISl YICHUYECKUX MPAKTUIECKUX paboT popMHUpyeTcs
B BUJIC TEMATUYECKUX KOMIUJIEKTOB M 00€CIIEYHBACTCS B pacu€Te OJJHOTO KOMILJIEKTa
Ha JIByX oOydJaromuxcs. Temarnyeckue KOMIUIEKTHI JJAOOpaTOpHOro 000pyA0BaHUs
JIOJKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM HCTIOJIh30BaHUH aHAJIOTOBBIX U

U POBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE

1 POBBIX JabopaTopuil.

OCHOBHBIMM LEJIAMHU U3y4Y€HHUS PU3UKHU B 001IEM 00OpPa30BAHUHU ABJISIIOTCSA:
(dbopMUpOBaHKE UHTEPECA U CTPEMIICHUSI 00YUaIOIIUXCS K HAYYHOMY M3yUYEHUIO
IPUPOJIBI, PA3BUTHE X UHTEIUICKTYaTbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;

pa3BUTHE TIPEJCTABICHUN O HAYYHOM METOJIE MO3HAHUS U (JOPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMupoOBaHrE HAYYHOTO MUPOBO33PEHHUS KaK pe3ynbTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHre yMEHN OOBSCHATH SIBJICHHSI C UCTIOJb30BaHNEM (U3MUECKUX 3HAHUM
Y HAYYHBIX JIOKA3aTEeIbCTB;

(dbopMupoOBaHUE IPEICTABICHUNA O poJi (UBHUKH ISl pa3BUTHS IPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU ¥ TEXHOJOTHII.

JlocTmxeHue 3TUX 1efiell 00ecreynBaeTCsl pPElIeHUEM CIEeIyIOMMX 3a/1ay B
nporuecce u3y4eHus Kypca GU3NKU Ha YpPOBHE CPEHEro o01ero oopa3oBaHus:
NpUOOpPETEHNE CUCTEMbI 3HAHUI 00 001X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX,
TEOPUSIX, BKIIIOUAs MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, JIEKTPOIMHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI ACTPOPUBUKHY;

dbopMUpOBaHUE YMEHHUU MPUMEHSATh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS



bu3MUeCcKuX SBJICHUM B TPUPOAEC W MJs MPUHATHS MPAKTUUYECKUX PpEIICHUM B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 3a/1a4 C IBHO 33JJaHHOMN (pU3nUecKon
MOJIEJIbIO, 3a/1a4, MOPa3yMEBAIOIINX CAMOCTOATEIHLHOE Co3AaHNne (HU3MUECKON
MOJIEJIH, aJIeKBaTHOM YCIIOBUSM 3a1a4H;

NOHUMaHue (PU3MYECKUX OCHOB U MPUHIIMIIOB JIEUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTHUECKHUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPEY;

OBJIaJICHUE METOaMH CAMOCTOSTEIHLHOTO MIIAHUPOBAHUS U TTPOBEICHUS (PU3NUYECKUX
AKCIIEPUMEHTOB, aHAJIM3a U MHTEPIIPETAIINU HH(HOPMAIINH, OTIPEACIICHIUS
JIOCTOBEPHOCTH TOJYYSHHOTO Pe3yJIbTaTa;

CO37[aHie YCJIOBUH JJIsi Pa3BUTHsI YMEHU MPOEKTHO-UCCIIEI0OBATEIHCKOMH,
TBOPYECKOU JIEATENBHOCTH.

Ha usydenue ¢usnku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs
orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68

4yacoB (2 Jaca B HEJIEINIO).

Coaepxkanue 00y4yeHust
10 KJIACC
Paznen 1. ®usuka u METOIbI HAYYHOTO TTO3HAHUS
du3nka — Hayka o npupoje. Hayunbeie MeTopl MO3HAHUS OKpYXKaromero Mupa. Poip
HKCIIEPUMEHTA U TEOPUHU B MPOLIECCE MO3HAHUS MTPUPOIbI. DKCIEPUMEHT B (PU3HKE.
MopnenupoBanue (U3MYECKUX ABICHUA U nponeccoB. HayuHbie runoressl.
®duznyeckue 3aKOHbI U TeOpUH. [ paHHIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.
Ponb 1 Mecto (pu3uku B pOpMUPOBAHUHM COBPEMEHHOM HAyYHON KapTHUHBI MUpPA, B
IIPAKTUYECKOM JAEATEIBHOCTH JIIOIEH.
JlemoHCcTpauuu
AHanorosble ¥ HU(PPOBbIE UBMEPUTETbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.
Pa3znen 2. Mexanuka
Tema 1. Kunemarnka
Mexannueckoe nBuxeHrne. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKeHNA. Cucrema
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oTcué€ra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaJIbHON TOYKH, UX ITPOEKIMU HA OCH CUCTEMBI KoopAauHaT. CloKeHune
IIEPEMEILICHUU U CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MIPSAMOJIMHEHHOE ABMXKEeHUE. [ paduku
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMELICHUS
MaTEepUAIbHOW TOYKH OT BPEMEHH.

CBoOoHOE nazicHue. Y CKOpeHUe CBOOOIHOTO MMaICHUS.

KpuBosnmHeHOE NBMKEHUE. [[BIoKEHNE MaTepUaIbHON TOYKHU 110 OKPYKHOCTH C
ITOCTOSTHHOM 110 MOAYJIXO CKOPOCTBIO. YTJIOBask CKOPOCTh, TUHENWHASI CKOPOCTb.
ITepuon u yactora obpameHus. LleHTpocTpeMUTENTbHOE YCKOPEHUE.

TexHu4yecKue ycTporucTBa U NPaKTUIECKOE MIPUMEHEHHE: CIUAOMETD, IBUKEHUE
CHapsJ0B, LICITHbIC U PEMEHHBIE NIEpEIayu.

JlemoHCTpauuu

Mopnens CUCTEMBI  OTCUETA,  WJUIKOCTPALIUS KMHEMAaTHYECKUX
XapaKTEPUCTUK JBUKCHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM MIPOCTHIX MEXaHU3MOB. [lafenue Ten
B BO3/yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmroienue nBr>keHusl Tena, OpOILIEHHOTrO MO YTJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenune yckopeHus cBoOOIHOro najeHus. Hanpasienue ckopocTu mpu
JBU>KECHUU IO OKPY’KHOCTH.

Y4yeHnuecKkuil IKCIIepUMEHT, JIa0OpaTOpHbIE PaOOTHI

M3ydeHne HEpaBHOMEPHOI'O IBUKEHUS C LIEIIBIO ONPEIEIICHNs] MTHOBEHHON
CKOPOCTH.

HccenenoBanre COOTHOLIEHUS MEXAY MYTSIMH, I[POWJICHHBIMA  TEJIOM 3a
IIOCJIEA0BATEBHBIE PABHBIE IPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne 1BMKEHUS IAapUKa B BA3KOU )KUAKOCTH. M3yueHue nBrKeHus Tena,

OpOIIEHHOT'O0 TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipuanmn otHocuTensHOCTH ['amunes. [lepsoiii 3akoH Herotona. MlHepunanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akon HeroToHa jyist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbBIX TOYEK.

3akoH BceMUpHOTO TsAroteHus. Cuna tsoxectu. [lepBas kocMuueckas ckopocts. Cuna
ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHus (Mokos, CKoJabxeHus1, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHsI CKOJIbKEHUS U cuia TpeHus nmokos. Koaddumuent tpenns. Cuita
CONPOTUBJICHUS TIPU ABUKEHUU TeJIa B )KUIKOCTHU UJIH Ta3e.

[TocTynarensHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIbI OTHOCUTENBHO OCH BpaieHus. [lnedo cuibl. YcnoBusi paBHOBECUS
TBEPIOIO TeIa.

TexHuyeckue ycTporucTBa U NPaKTUUECKOE MPUMEHEHHUE: OAIIUITHUKY, TBHKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

JlemoHCTpauuu

SIBnenue nHepuuu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIUX Tell. BTopoit 3akoH HeroToHa.

N3mepenue cui. CinokeHue Cuil.

3aBUCUMOCTH CUJIBl YIIPYTOCTHU OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpeHHOM noabEéMe U najgeHnu. CpaBHEHUE CUTT
TPEHUSI IOKOSI, KAUCHUS M CKOJIbKEHUSI.

YcnoBus paBHOBeCHs TBEPAOIO Tena. Buasl paBHOBeCHS.

YyeHu4eckuil HIKCIIEPUMEHT, JIa0OpaTOpHBIE PAOOTHI

N3yuyenue nBuKeHUs1 OpycKa 1Mo HAaKJIOHHOW MIIOCKOCTH.

HccnenoBanrie  3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B IMPYKHUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HccnenoBanue ycioBur paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.



Tema 3. 3aKOHBI COXpaHEHHSI B MEXAHUKE

HMitynbc MaTepruanbHON TOYKH (TeNa), CUCTEMBI MAaTEPUANIbHBIX TOYeK. Mmmyiibe
CUJIbl U U3MEHEHUE UMITYJIbCA TEIa. 3AKOH COXPAaHEHUS UMITyJbca. PeakTuBHOE
JIBUKCHHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckas s3Heprusi MaTepraibHON ToukH. Teopema 00 n3MEHEHUH
KUHETHUYECKOU YHEPTUMU.

[ToTenmmanbHas ueprust. [loTeHanbHast SHEprus ynpyro aepopMUpOBaHHOM
npyxxuHbl. [loTeHIManbHas SHEPrus Teaa BOJIU3HU MOBEPXHOCTU 3EMITH.
[ToTeHuMalIbHBIE U HEMOTEHIMATIbHBIE CUJIbL. CBSI3b pa0OThl HEMOTEHIIUATBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOUN SHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHUS
MEXaHHYECKON JHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpoMCTBa U IMPAKTUYECKOE IIPUMEHEHHE: BOJIOMET, KOIIED,
MPYKUHHBIN MTUCTOJIET, TBUKEHUE PAKET.

JlemoHCTpauuu

3aKOH COXpAaHEHUS UMITYJIbca. PeakTMBHOE NBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U OOPATHO.

YyeHu4eckuil HIKCIIEPUMEHT, JIa0OpaTOpPHBIE PAOOTHI

N3yyenue abCOMOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u padOTHI CHIIBI C K3BMEHEHHEM MEXaHWYECKOM PHEPIUu Teja Ha
IIpUMeEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MonekynspHas pu3uka u TepMOIUHAMHKA

Tema 1. OCHOBBI MONEKYIAPHO-KUHETUYECKON TEOPUHU

OCHOBHBI€ MOJ0KEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHnosckoe asuxenue. Juddysus. Xapakrep ABUKEHUS U
B3aUMOJICMCTBHUS YAaCTUIl BElleCTBA. MOJIENIN CTPOCHUS Ia30B, KUJIKOCTEN U TBEPIBIX
TeJ ¥ 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeliel. Macca u pa3mepbl
Mosekyi. KonnuectBo BemectBa. [locTosinHas ABoranapo.

TennoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkana remneparyp Llenscus.
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Mopens naeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON
TEOPUU UI€aTIbHOTO ra3a. AOCONIOTHAsA TeMIEpaTypa Kak Mepa cpeaHeit
KMHETUYECKOW HEPTUU TEIJIOBOTO JBMKEHUS yacTul raza. [llkamna remneparyp
KenbBuHa. ['a30Bbie 3akoHbl. YpaBHeHue MennaeneeBa—Knamneiipona. 3akoH
Janprona. HM30mponeccsl B naeaabHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTa. [ paduueckoe mpeacTaBieHne U30MPOIECCOB: U30TEPMa, U30X0Pa,
n3obapa.

TexHUYecKue yCTpocTBa U MPAKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
JleMoHcTpanuu

OmnbIThI, JOKA3BIBAIOIINE JUCKPETHOE CTPOCHUE BelecTBa, (hoTorpaduu MoseKym
OpPraHUYECKUX COECUHEHUN.

OneiThl 10 1D Py3Un KUAKOCTEN U ra30B. Moiesb OpOYHOBCKOTO ABUKEHHUS.
Mogens onsita llTepHa.

OneITHI, TOKA3bIBAOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOCHCTBUS.
Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OneITHI, WILTIOCTPUPYIOIIKNE YPABHEHUE COCTOSIHHSI MI€AJIBHOTO T'a3a, U30IPOLECCHI.
VY4yeHn4ecKkuil IKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI

OmnpeneneHue Macchl BO3AyXa B KJIaCCHOM KOMHATE HAa OCHOBE U3MEPEHUN 00bEMa
KOMHATBbI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccenenoBanne 3aBUCUMOCTH MEKTy TTapaMeTpaMU COCTOSIHUSI pa3peKEHHOTO rasa.
Tema 2. OCHOBBI TEPMOAMHAMUKHU

TepMmoannamuueckas cucremMa. BHYTpeHHsIs SHEPTHS TEPMOIMHAMUYECKON CUCTEMBI
U criocoObl €€ n3meHeHus. KonuuecTBo TemioTel U paboTa. BHyTpeHHss sHeprus
OJIHOATOMHOI'0 MJICAILHOTIO ra3a. Buasl Terionepenadyu: TENIonpoBOIHOCTb,
KOHBEKIIMS, U3IIy4eHUE. Y JebHas TEIUNIOEMKOCTh BellecTBa. KOMMYECTBO TENMIOTHI
IIPH TEIIonepenaye.

[Tonsitue 06 aguabaraom mponiecce. [lepBoiit 3akon TepmoanHamMuku. [Ipumenenue
NEePBOT0 3aKOHA TEPMOJMHAMUKH K H3ompolieccaM. ['paduyeckas uHTeprnpeTarus
paboThI raza.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B MIPUPOJIE.

TennoBble MamHbL. [IpuHIUIIBL 1eHicTBHS TEIUIOBLIX MamuH. [IpeoOpazoBanus



HHEPrUM B TEIJIOBBIX MamnHaX. KoappuiueHT none3Horo AeMcTBys TEMI0BOM
mammmHbl. [{ukn KapHo 1 ero ko3 duiieHT mnoie3Horo AecTBrus. IKOJIOTHIECKHIE
IpO0OJIEMBI TETIJIOIHEPTETUKU.

TexHHuYecKue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: IBUTATEIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOAMIbHUK, KOHAUIIMOHED.

JlemoHCTpannmn

W3MeHeHne BHYTPEHHEW SHEPTUU Teja MPU COBEPIIEHUH pa0OThI: BBUIET MPOOKH U3
OyTBLIKU NOJT AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(pupa B JTATYHHOU TpyOKe
yTEM TpeHHUs (BHIEOAEMOHCTpALS).

M3MmeHeHue BHYTPEHHEW SHEPTUH (TeMIlepaTyphl) Teja npH Teronepenade. OnbIT
1o aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, IBUTATENs] BHYyTPEHHETO CTOPaHUs, PEAKTUBHOIO
JBATATEJISL.

Y4eHnueckuil SKCIEPUMEHT, JIa0OpaTOpHbIE PA0OTHI

N3Mepenue yaenpHOou TENI0EMKOCTH.

Tema 3. ArperatHblie cOCTOSIHUSA BemecTBa. Pa3oBble NEPEXOABI
[TapooOpazoBanue u koHjaeHcalusa. Mcnapenue u kuneHue. AGCONIOTHAS U
OTHOCHUTEIIbHAS BIAXKHOCTh BO3/1yxa. HacklleHHbIM map. Y nenbpHas TenioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATyphbl KUTICHUSI OT 1aBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopgHble Tesia. AHU30TPOIHS CBOWCTB
KkpucrawioB. XXunkue kpucramuisl. CoBpeMeHHbIe MaTepuansl. [InaBnenue u
KpUCTajuIM3anus. Y AesibHasl TerioTa miasieHusd. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHn4ecKue ycTpocTBa U MPaKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU MOJIyYEHHS] COBPEMEHHBIX MaTepUajoB, B TOM YUCIIE
HAaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

JlemoHCcTpauuu

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunenue npu nonmxxeHHoM naBieHuH. CriocoObl H3MEpPEHUs BIaKHOCTH.
HabGntonenue HarpeBanus U MaBJIeHUs] KPUCTAUIMYECKOTO BEILIECTBA.
JlemoHCTpanus KpucTauioB.
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YyeHndeckuil SKCIIEPpUMEHT, J1a0OpaTOpHbIE PAOOTHI

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DnexTpoauHamMuka

Tema 1. DnekTpocTaTnka

OnexTpuzauus Tesl. DIEKTPUUECKUi 3aps. J(Ba Buaa 3MEeKTPUUECKUX 3apsI0B.
[IpoBOAHUKH, TUDIIEKTPUKHU U MOTYTPOBOJHUKHU. 3AKOH COXPAHEHUS AIEKTPUUECKOTO
3apsna.

B3anmoneiictBue 3apsinoB. 3akoH KynoHna. ToueUHbIN 3JIEKTPUYECKUAN 3apsi.
Onextpuyeckoe noje. Hanpspk€HHOCTD 3ieKTpruieckoro nodis. [TpuHmun
CYNEPHO3ULIAN dJIEKTPUUECKUX NOJIEN. JINHUM HAIPSHYKEHHOCTH JIEKTPUIECKOTO
IOJIA.

Pabota cun snektpocratudyeckoro noJisg. [lorenmuan. Pa3HOCTh MOTEHIIMAIOB.
[IpOBOIHUKH U AUABIEKTPUKH B AJIEKTPOCTATUUECKOM I10JI€. [udiekTpruueckast
IIPOHULIAEMOCTb.

DnekTpoEMKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: HIIEKTPOCKOTI,
AIEKTPOMETP, DJIEKTPOCTATUUECKAS 3aILUTA, 3a3€MIICHHUE dJIEKTPONPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYWHBIN IIPUHTED.

JleMoHCcTpanuu

YCTpOWCTBO U MPUHLKI IEUCTBUS dIeKTpomeTpa. B3aumoaerncreue
HAa’JIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3apsKEHHBIX Tel. [[pOBOTHUKYM B 2JIEKTPOCTATHYECKOM ITOJIE.
DneKkTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOPa OT IMIIOMIAU TIJIACTHH,
PACCTOSIHUS MEXKy HUMU U JUAJICKTPUUECKON ITPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

Y4yeHn4ecKuil HSKCIIEPUMEHT, JIA0OpaTOPHBIE PAOOTHI

N3mepeHne 3meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. IIoCTOSTHHBIN ANEKTPUYECKUI TOK. TOKH B pa3nu4HbIX cpeaax
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DIIEKTPUYECKUNA TOK. Y CIIOBHS CYLIECTBOBAHHUS dJIEKTPUYECKOTO TOKA. MICTOUHMKH
Toka. Cuna Toka. ITocTosHHBII TOK.

Hampsioxenue. 3akon OMa Ju1s ydacTKa LEIIH.

DNEeKTpUYECKOE  CONPOTUBJIEHUE. YIEIbHOE CONPOTUBIECHUE  BEIECTBA.
[locnenoBarenpHOE, TApaIEIbHOE, CMEIIAHHOE COEINHEHUE TPOBOTHUKOB.
Pabora anekrpudeckoro toka. 3akoH Jxoyns—Jlenna. MomHOCTb 31€KTPUYECKOTO
TOKA.

DNEeKTpOABMKYLIAask CUJIA U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3aKkoH Oma
JUTSl IOJTHOM (3aMKHYTOM ) 3ieKkTpruueckoi nenu. KopoTkoe 3aMbIkaHue.
DneKkTpoHHAask IPOBOAUMOCTb TBEPIBIX METAJIIOB. 3ABUCUMOCTb CONIPOTUBIICHUS
METaJUIOB OT Temrneparypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKNUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX Iy4YKOB. [IoynpoBOTHUKH.
CoOcTBeHHas U PUMECHAs! IPOBOJAUMOCTbD MOIYIPOBOAHUKOB.

CaoiicTBa p—N-niepexona. [loaynpoBogHIKOBBIE TPUOOPHI.

DIIEKTPUYECKNAN TOK B pACTBOPAaX M PaCILIaBaX JIEKTPOIUTOB. DIECKTPOIUTUYECKAS
JACCOIUAIIMS. DIIEKTPOJIU3.

DIIEKTPUYECKNUN TOK B Ta3zax. CaMOCTOATENBHBIN U HECAMOCTOSATEIBHBIN pa3psl.
Mounns. [1nazma.

TexHuyeckue ycTporucTBa U IPaKTUIECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, MICTOYHUKH TOKa, 3JIEKTpOHArpeBaTeIbHbIe MPUOOpHI,
3JIEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN MO, ralbBaHUKA.
JleMoHCcTpanuu

M3mepeHne CUilbl TOKA U HAIIPSKECHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS HUJIMHIPUIECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIATN
IIONIEPEYHOr0 CEYEHUs U MaTepHaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe WU3MEPEHUE DIEKTPOABUKYIIEH cuibl. KopoTkoe  3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypsl. [I[poBoAuMOCTh
AIEKTPOJIUTOB.
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HckpoBoii pa3psii ¥ NpOBOAUMOCTb BO3/tyXa. OTHOCTOPOHHSS IPOBOAMMOCTD IUOAA.
Y4eHnueckui IKCEPUMEHT, JIa0opaTOpHbIE PA0OTHI

N3ydyeHne cMEIaHHOTO COETMHEHMSI PE3UCTOPOB.

N3mepeHne 31eKTPOIBHKYIIEH CHIIBI ICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue snektpoiausa.

MexnpenMeTHsIe CBSI3H

N3yuenue kypca pusnku 6a3oBoro ypoBHs B 10 kinacce ocyIiecTBiIseTcs C y4€ToM
COJZIEPKATEIBHBIX MEXKIPEIMETHBIX CBsI3€H C KypcaMl MaTeMaTUKU, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTHUH.

MexnpeMeTHbIE TIOHSTHS, CBA3aHHBIEC C U3YYEHUEM METOJI0OB HAYYHOI'O [TO3HAHHUS:
SBJICHHE, HAYYHbIN (DaKT, TUNIOTe3a, (U3nUecKas BEJIUUHHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, MO/IEb, U3MEPEHUE.

Maremartuka: perieHue CuCTeMbl ypaBHEHUH, JIMHENHHas QyHKIM, napabona,
runepOona, ux rpa)uKu U CBOMCTBAa, TPUTOHOMETPUYECKUE (DYHKIIMH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI
Y UX MPOEKLIUU HAa OCH KOOPANHAT, CJI0KEHHE BEKTOPOB.

buonorus: MexaHnyeckoe ABMKEHHUE B )KUBOU npupoje, Auddy3us, ocMoc,
TEI1000MEH KMBBIX OPTaHU3MOB (BUAbI TEILIONEpEaayuu, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B AKUBOM MPUPOJIE.

XHMHMSL: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEMJIOBBIE CBOMCTBA TBEPBIX TEI, KUJIKOCTEN U ra30B,
AIEKTPUYECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.
['eorpadusi: BmaxxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

TexHonorus: npeodpa3oBaHue IBHKEHUM C UCTIOIb30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, TOIIIMIIHUKY, HCIOJIb30BAHNE 3aKOHA COXPAHEHUSI HMITYJIbCa
B TEXHHUKE (paKeTa, BOLOMET U APYTHUE), ABUTATENIb BHYTPEHHETO CrOpaHus, apoBas
TypOuHa, OBITOBOI XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUHU MOTYyUEHUS
COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH,
AIEKTPOCTATUYECKAs 3allUTa, 3a3EMJIEHUE JIEKTPONPHUOOPOB, KCEPOKC, CTPYMHBIN
IMPUHTEP, AIEKTPOHArpeBaTENbHbIE TPUOOPHI, AIEKTPOOCBETUTEIbHBIE TPUOOPHI,
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rajjbBaHHKa.

11 KJIIACC

Paznen 4. DnekTpoauHaMuKa

Tema 3. MarauTHoe 1osje. DIeKTpOMarHuTHas MHIYKIUS

[TocTostHHBIE MarHUTHL. B3anMoaeiicTBIE IOCTOSIHHBIX MATHUTOB. MarHuTHOE NOJIE.
Bektop MarHuTHOM MHAYKIMU. [I[pyHIMI Cyniepno3nnuy MarHUTHBIX 1ojen. Jlnaun
MarHuTHOW MHIyKIMK. KapTuHa TMHUI MarHUTHOM MHAYKIUU TOJIS TOCTOSTHHBIX
MarHuTOB.

MarnuTtHOE 110oJ1€ IPOBOIHMKA ¢ TOKOM. KapTuHa TMHUN WHIYKIIMM MarHUTHOTO
NIOJISL JUTMHHOTO MPSMOT0 IMMPOBOJIHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO ITPOBOJIHUKA,
KAaTyIIKU ¢ TOKOM. OnbIT Dpcrena. B3anmonencTerue NpoOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYyJIb U HalIPABJICHHE.

Cuna JlopeHna, e€ MOyJIb U HallpaBJ€HUE. /[BH)KEHHE 3apsyKEHHON YacTULIBI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SBneHue IEKTPOMarHuTHOM HHIYKIHUH. [I0TOK BEKTOpa MarHUTHOM MHAYKIUU.
DIIEKTPOABMXKYILAS CUJIa UHAYKIIUU. 3aKOH 3JIEKTpOMarHuTHOM nuHaykuuu dapanest.
BuxpeBoe nanekTpuyeckoe — MoJie. DIIEKTPOABUKYILIASL CUja WHAYKUUU B
IIPOBOJHUKE, IBUKYIIEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.
[IpaBuiio Jlenna.

MHAyKTUBHOCTE. fIBI€HME  CaMOMHAYKUMHU.  OJIEKTPOIBHKYILAS cuia
CaMOWHIYKIIHH.

DHEPrust MAarHUTHOTO IO KATYIIKHU C TOKOM. DJEKTPOMATHATHOE TIOJIE.
TexHru4ecKue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
AIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIIN dJIEMEHTAPHBIX YACTHL,
WHIYKIMOHHAS TE€Yb.

JlemoHCcTpauuu

OnbIT Ipcrena.

OTKJIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MarHUTHBIM MOJeM. JINHUHM HHIYKINUNA
MAarHuTHOTO MOJIA.

B3aumopelicTBre n1ByX NpOBOJAHUKOB ¢ TOKOM. Cuia Ammepa.
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JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA. SABIEHUE JIEKTPOMATHUTHOU
WHIYKIHUU.

[IpaBuno Jlenua.

3aBUCUMOCTh AIEKTPOABUKYILEH CUJIbl HHAYKIIMM OT  CKOPOCTH
W3MEHEHHS] MAarHUTHOT'O ITOTOKA.

SIBneHnEe CaMOMHIYKIIMH.

YdeHUYeCKUi IKCIIEPUMEHT, TaO0OpaTOpHbBIE padOTHI

M3y4yeHne MarHuTHOTO IOJIS KaTyIIKH C TOKOM.

HccenenoBanne neMCTBAs NOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOkoMm. MccnenoBanue
SABJICHUS JIEKTPOMAarHUTHON WHIYKIIUH.

Paznen 5. Konebanust 1 BOIHbI

Tema 1. MexaHudeckue 1 3JIeKTPOMarHuTHbIE KOJIeOaHUs

KonebarenbHas cuctema. CBoOOIHBIE MEXaHUUECKHE KoJeOaHus. ['apmMoHnyeckue
konebanus. [lepuon, yactora, ammuntyna u ¢asa konedanuil. [IpyKuHHBIA MasTHUK.
MaTteMaTuyeckuii MassTHUK. Y paBHEHUE TrapMOHUYECKUX KosieOaHui. [IpeBpaiienue
SHEPrUM NPU FTAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbubliit KOHTYp. CBOOOHBIE 2JIEKTPOMArHUTHBIE KOJI€OaHUs B UI€AJIbBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
konebanusimMu. ®opmyna TomcoHa. 3aKOH COXpaHEHUS IHEPTHH B UI€ATbHOM
KoJie0aTeIbHOM KOHTYE.

[TpencraBienue o 3aTyxaromMX KoueOaHUsIX. BbIHY X 1€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIiHyKieHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.
[Iepemennsiil TOK. CHHYCOMIAJIbHBINA IEPEMEHHBIA TOK. MOIIIHOCTD IEPEMEHHOTO
TOKa. AMIITUTYTHOE U IEHCTBYIOIIEE 3HAUEHHUE CHUJIbI TOKA U HAIIPSKEHUS.
Tpancpopmarop. [Ipon3zBoaCcTBO, nepegava u NOTpPeOICHUE IIEKTPUUECKON IHEPTUU.
DKOJIOTHYECKHE PUCKH IPU TPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUM B ITIOBCETHEBHOM KU3HH.

TexHuueckue yCTpoucTBa U IMPAKTUYECKOE IIPUMEHEHUE: IJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JIMHUU JJIEKTpoIepeaay.

JemoHcTpanuu

HccnenoBanre  mapamMeTpoB KOJeOATeNIbHOM  CUCTeMbl  (MPY>KUHHBIA WK
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MaTEeMaTHYECKUN MasITHUK).

Habmonenue 3atyxatonux konebanuil. MccaenoBanue CBOMCTB BEIHYKACHHBIX
koJiebanuii. HabmoneHnue pesoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMsl  (3aBUCUMOCTH CWJIBI TOKa U HaIPSHKEHUSOT BPEMEHH )
JUISL 3JIEKTPOMArHUTHBIX KOJIeOaHMil.

Pesonanc 1pum mocienoBaTeIbHOM COEIMHEHHUH PE3UCTOPA, KATYLIKU
VWHIYKTUBHOCTH U KOHJICHCATOPA.

Monenb TMHUY 3JIEKTpONEpeIayu.

VY4yeHn4ecKkuil HIKCIIEPUMEHT, JIaDOpATOPHBIE PAOOTHI

HccnenoBanue 3aBUCUMOCTH MEPUO/Ia MaJbIX KOJeOaHui Ipy3a Ha HUTHU OT JJIUHBI
HUTHU U MaccChl rpy3a.

HccnenoBanre IEPEMEHHOIO TOKA B LENIN U3 MTOCIEA0BATEIBHO COCINHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. MexaHNYeCKHE U DIEKTPOMArHUTHBIE BOIHBI

MexaHudeckue BOJIHBI, yCI0Bus pacnpocrpanHeHus. Ilepuoa. Ckopocts
pacnpocTpaHeHUs U IJMHa BOJIHBL. [lonepeunbie U Mpo10abHbIE BOJIHBI.
HNuTtepdepenus u uPppakuys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.
DNEeKTPOMArHUTHbIE BOJIHBI. Y CIIOBHS U3TyUYEHUS 3JI€KTPOMArHUTHBIX BOJIH.
B3anmnas opuenTanus BektopoB E, B, v B anexkTpomarautHo# BotHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, MPEIOMIIEHUE, OJISIpU3aLusl, Tu(paKius,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 53JIEKTPOMAarHUTHBIX BOJIH. [IpMMEHEHHE >3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCB3H U TENEBUAEHUS. Paguosiokanus. DIeKTpPOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEH Cpe.Ibl.

TexHruuecKue yCTpocTBa U MPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, YIbTPa3BYKOBAsl IUATHOCTHKA B TEXHUKE U MEIULIMHE, pajap,

paguonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.
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JemoHcTpannmn

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.
Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue otpaxeHus: ¥ NpeoMIICHHs] MEXaHHYecKuX BoH. HaOmonenune
uHTepdepeHn 1 AUPPaAKIINI MEXaHUUYECKUX BOJIH. 3BYKOBOI pe30HaHC.
HabGnrogenue cBs3u rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMIUTATYI0M U 4YaCTOTOM
KoJIe0aHMil.

HccnenoBanrie CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaXXKEHUE, TPEJIOMIICHUE,
noJisipu3anus, 1udpaxkuus, HHTepepeHIINA.

Tewma 3. Onrtuka

['eomerpuueckas ontuka. [IpsaMonHEHOE pacIpOCTPaHEHUE CBETA B OJTHOPOHOM
cpene. JIyd cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHue cBeta. 3akoHbl OTpakeHus cBera. [locTpoeHune u300paxeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npesnomieHus. IlonHoe BHyTpeHHee oTpaxenue. IIpenenpHplil yroa nojgHoro
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Lser.

Cobupatouiye u paccenBaromue J1MH3bl. ToHKast muH3a. DOKYCHOE paccTOsHUE U
ONTHYECKAas CHJIa TOHKOH JIMH3bL. [locTpoeHne n3o00pakeHuii B COOMparonux u
pacceuBarolux JinH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH30M.
[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

Bonnosas ontuka. Uutepdepenius cera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HAOJIIOICHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
cUH(pa3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakuus cBeta. Judpakironnas peméerka. Y cioBre HaOIIOSHUS TIIaBHBIX
MaKCUMYMOB TIpH MaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(DPAKIIMOHHYIO
PELIETKY.

[Tonsapu3zanus ceera.

TexHruecKue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHUE: 0UKH, JIyna, GoToamnmnapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEIECKOI, BOJIOKOHHAS ONTHKA,
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nudpakiMOHHAs PEMIETKA, TOJISIPOUI.

JleMoHcTpanun

[IpsAMOTMHENHOE pacIpOCTPAHEHHUE, OTPAKEHUE U MIPEJIOMIICHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. Monens cBeToBoAa. MccienoBanre CBOMCTB
M300paKEHUI B JIMH3AX.

Monenu Mukpockorna, Terneckorna. HaGmoaenne naTepepeHimm cBeTa.
Habmronenue nudpakiuu cBera.

HaOnronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[Tonydyenue cekTpa ¢ moMoIibio qudpakiuuonHoi pemérku. Habmoaenue
MOJISIPU3alMK CBETA.

YyeHndyeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PAOOTHI

N3mepenue nokaszatens nperomiieHus crekia. MccnegoBanue cBOMCTB M300paykeHU
B nuH3ax. HaOmoaenue nqucnepcun cBeTa.

Paznen 6. OCHOBBI crielIuanbHON TEOPUU OTHOCUTEIIBHOCTH

['panuLIBI MPUMEHUMOCTHU KIaCCUUECKOU MeXxaHuKu. [locTynmarsl cnenuanbHON
TEOPUU OTHOCUTEIHLHOCTHU: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILCHUE JIJTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEJIITUBUCTCKON YaCTHULIBI. DHEPIHUs MTOKOS.
Paznen 7. KBantoBas ¢usuka

Tema 1. DeMeHThI KBAHTOBOU ONTHKHU

®otonsl. ®opmyrna [lnanka cBA3M 3HEpruu GOTOHA € €r0 YaCTOTON. DHEPrus U
UMIYyJIbC GOTOHA.

Otkpeitre u uccnenaopanue Gorodrpdexra. Onbitel A.I'. CtoneroBa. 3aKOHBI
dboroaddexra. YpaBuenue DitHiteitHa 111 poTodrddexra. «KpacHas rpaHuiiay
dboToaddexra.

Jasnenue ceera. OnwiTel I1.H. JIeOeneBa. Xumudeckoe ASHCTBHE CBETA.
TexHuyeckue ycTporucTBa U MpakTUUeCcKoe mpuMeHeHne: GoTodIeMEeHT, (OTOIaTUuK,
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CoJIHEeYHasi ObaTapest, CBETOIUO/I.

JleMoHcTpanun

®otorddexT Ha yCTaHOBKE ¢ IMHKOBOM MacTuHOM. MccnenoBanue 3aKOHOB
BHemHero porodddekra.

Ceeroauo.

Conneunas Oarapest.

Tema 2. CtpoeHue atoma

Mopnens atroma Tomcona. OnbiThl Pesepdopaa no paccestHuio o-4acTHil.
[Tnanerapuas moaens atoma. [loctynater bopa. M3znydenue u mormomenne GoToHOB
IIPU MEPEX0JI€ aTOMa C OJHOIO YPOBHS SHEPTUU Ha Apyroi. Buael ciektpoB. CHekTp
YPOBHEMN SHEPIUHU aTOMa BOAOPOAA.

BousHoBEIE cBoMCTBa yacTul. Bonnsl ne bpounsa. KopnyckyispHO-BOIHOBOM
JTyaJiu3M.

CIHIOHTaHHOE U BBIHYK/ICHHOE U3JIy4YCHHE.

TexHn4eCcKre yCTPOMCTBa U MPAKTUUECKOE TPUMEHEHHE: CIIEKTPAJIBHBIN aHAIIA3
(CTIEKTpOCKOII), JIa3ep, KBAHTOBBI KOMIIBIOTED.

JleMoHCTpannu

Mopnens onbita Pezepdopaa. OnpeneneHue AIMHbBI BOJIHBI Jia3epa.

HabGnronenue nuHelyaThIX CIEKTPOB U3myueHus. Jlazep.

Y4yeHnuecKkui HKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI

Hab6nrogenue muHeyaToro CexTpa.

Tema 3. AToMHOE apO

OKCIIEpUMEHTBI, TOKA3BIBAIOIINE CIOKHOCTh CTPOEHHUS saApa. OTKpPHITHE
panunoaktuBHOCTU. OnbITHI Pe3epdopaa no onpeneneHrto coctaBa paaiuoakTHBHOTO
u3nydenus. CBoicTBa anbda-, 0eta-, raMmMma-u3inydeHus. BiusHue paanoakTUBHOCTH
Ha KMBbIE OPTAHU3MBL.

OTtkpeiTHE IPOTOHA U HeWTpoHa. Hykinonnast monens siapa ['eitzen6epra— MiBaneHKo.
3apsn saapa. MaccoBoe uncio sapa. M3otonsi.

Annha-pacnaa. DIEKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnan. ['amma-uznyueHue.
3aKOH paguoOaKTUBHOTO pacraja.

DHeprusi CBA3U HYKJIOHOB B sijipe. SnepHbie cuibl. Jlepekt maccel siapa. SAnepHbie
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peakuuu. JleneHue u CUHTE3 SAEp.

SAnepusiii peaktop. Tepmosaepusiit cunres. [Ipo6ieMbl 1 epCHeKTUBBI A1EPHON
HSHEPIreTUKH. DKOJOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

Metoabl HaOIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YacTull. DyH1aMeHTaIbHbIe
B3auMoiecTBUs. EnMuHCTBO (hr3nveckoil KapTHHBI MUpA.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: TO3UMETP, Kamepa
Buibcona, siiepHbIil peakTop, aToMHast Oomoa.

JleMoHcTpanuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

YyeHn4yeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PAaOOTHI

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. DneMeHThl aCTPOHOMUU U aCTPOU3UKU

Otanbl pa3BuTUs acTpoHoMUU. [IpukinagHOe 1 MUPOBO33PEHUECKOE 3HAUYCHUE
aACTPOHOMHH.

Bun 3Bé3nHoro ne6a. Co3Be3ausi, sipkue 3BE3/1bl, IUTAHETHI, UX BUIUMOE JBUKECHUE.
ConHeyHas cucrema.

Counne. ConHeuHast akTUBHOCTb. McTounuk sHeprun ConHua u 3B€311. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CIeKTPaIbHbIN KIIACC — CBETUMOCTBY.
3BE3ILI IIaBHOM ITOCIIEAOBATEIILHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCTDY JIJIS
3BE3]1 I1aBHOM MOCJIEA0BATENbHOCTU. BHyTpeHHee cTpoeHue 3B€311. COBpEMEHHbBIE
MPECTABICHUS O MPOUCXOXKACHUU U 3BOMOLMU COJHIA U 3BE3/. DTaIlbl KU3HU
3BE3I.

Mneunsiii [Tyts — Hamia ["anaktuka. [lonoxenue n geuxenne Connua B ['anaktuke.
Turnbl ralakTuK. PajguoranakTuku v kBazapbl. YEpHbIE BIPHI B siApaxX rajJakTHK.
Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66ia. Paz0oeranue ranakTuk.
Teopus bonporo B3psiBa. PenmmkToBoE U3yYeHue.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnbie mpo0iieMbl
aACTPOHOMHH.

VYuennueckue HaOIIOIEHUS

HaOmronenust HeBOOPYKEHHBIM TJIa30M C HUCIIOJIb30BAHUEM KOMITBIOTEPHBIX
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NPUWIOKEHUH I ONpeIeTICHUS MOJIOKEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaoGmronenus B Teneckon JlyHsl, mutaneT, Miteanoro Ilytu.

O06o0u1aromee NOBTOPEHNE

Ponb pu3uku u acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COIMAIbHON 1
ATUYECKON cepax AesTeNbHOCTH YEI0BEKa, pOJib U MECTO (PM3UKHU U aCTPOHOMUU B
COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib (PU3HUECKON TeOprH B (POPMHUPOBAHUH
MpeICTaBICHU 0 GU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B
00IIIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPO/IE.
MexnpenMeTHsIe CBSI3H

N3yuenue kypca ¢usnku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBiIsieTcsi ¢ yuéTomM
COJIEPKaTEIIbHBIX MEXKITPEIMETHBIX CBA3EH ¢ KypcaMu MaTEMaTUKH, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTHUH.

MexnpeaMeTHble IOHATHS, CBSI3aHHBIE C U3YYEHUEM METOI0B HAYYHOTO ITO3HAHUS:
SBJICHUE, HAYYHBIA (aKT, rUNoTe3a, Pu3ndecKasi BEIMIMHa, 3aKOH, TEOpUSI,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, MO/IENb, U3MEPEHUE.

MaremaTuka: peiieHrue CUCTEMbl YpaBHEHUM, TPUTOHOMETPUYECKHUE (QYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX ITPOEKIMU HAa OCU KOOPAMHAT, CIIO)KEHUE BEKTOPOB, IPOU3BO/IHBIE
AJIEMEHTAPHBIX PYHKIINHI, MPpU3HAKU TTOJA00US TPEYTOJbHUKOB, ONIPEACICHUE
TUIOMIAM TUIOCKUX (Uryp U o0BbEMa Te.

buosnorus: snexkTpruueckue SIBICHUS B )KUBOU MPUPOJE, KOJIeOATeIbHBIC IBUKEHUS B
YKUBOM MPUPOJE, ONTUUECKUE SIBIICHUS B )KMBOW MPUPO/IE, NEUCTBUE paaualli Ha
JKUBBIE OPTAHU3MBI.

XHUMUS: CTPOEHUE aTOMOB U MOJIEKYJI, KpUCTAIIMYECKAS CTPYKTYpa TBEPABIX TEN,
MeXaHU3Mbl 00pa30BaHMsI KPUCTALTUICCKON PEeETKH, CIIEKTPATIbHBIN aHAN3.
['eorpadusi: MarHUTHBIE MTOTFOCA 3€MIIH, 3aJIEKU MATHUTHBIX Py, PoTochEmMKa
36MHOM OBEPXHOCTH, NMPEICKA3ZAHUE 3EMIIETPSICEHUM.

TexHOmorus: JIMHUY 3JIEKTPONEPENAY, TEHEPATOP NEPEMEHHOIO TOKA,
AJEKTPOIBUTATEIb, MHAYKIIMOHHAS TI€Yb, pajap, paAuonpuEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus, mpOEKIIMOHHBIN arapar, BOJOKOHHAs ONTHKA,
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COJIHCYHasA 6aTape;1.

IInanupyemble pe3yJbTaThl
OcBoenue yuebHoro mpenMera «Pu3nka» Ha YpOBHE CpelHEro o0Iiero oopa3oBaHus
(6a30BBIN YPOBEHB) JOKHO 00ECIICYUTh TOCTHKEHHUE CIICTYIOIINX TUIHOCTHBIX,

MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJIbTAaTOB.

JIn4HOCTHBIEC pE3YNIbTATEI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUA y4eOHOro npeameTa « Pu3nKa» J10IKHbI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIINXCSl PyKOBOJICTBOBATHCS
c(OpMUPOBAHHOI BHYTPEHHEN MO3UIMEN TMUHOCTH, CUCTEMON [IEHHOCTHBIX
OpUEHTAlU, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIINX
TPaJIULUOHHBIM [IEHHOCTSIM POCCUICKOTO 00IIECTBA, pACIIUPEHHUE KU3ZHEHHOTO
OIIBITA U OIIBITA ACATEIBHOCTH B IIPOLECCE pealnu3alii OCHOBHBIX HAIIPABICHUN
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

I'PAXKIaHCKOIO BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh TPAXKAAHCKOMN MO3UIMU 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNCKOr0 OOLIECTBA;

OPUHATHE TPAJULIUOHHBIX  OOIIEUETIOBEYECKUX I'YMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTD B MHTEpecax
I'pa)IaHCKOro oOLIECTBA, y4aCTBOBATh B CAMOYIIPABIEHUHU B 00pa30BaTEIbHON
OpraHu3aluy;

YMEHHE B3aUMOJEUCTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMHU B COOTBETCTBUM C UX
(GYyHKUMSMHU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'yMaHUTApHOM Y BOJIOHTEPCKOMN AECATEIBHOCTH;
MaTPUOTUYECKOTO BOCIIUTAHHUS:

c(hOpPMHPOBAHHOCTH POCCUMCKON IPAKIAHCKONW UIEHTUYHOCTH, TATPUOTU3MA;
LIECHHOCTHOE OTHOILIIEHUE K rOCyJapCTBEHHBIM CUMBOJIAM, JOCTHKECHUAM
POCCUICKUX YYEHBIX B 00J1acTU (PU3UKHU U TEXHUKE;

JTyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:
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c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MMOBEACHUS; CIIOCOOHOCTh
OIICHWBATh CUTYallMI0 | MPUHUMATh OCO3HAHHBIC PEIICHMSI,

OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

ACTETUYECKOTO BOCIIUTAHUSA:

ACTETUIECKOE OTHOIICHHUE K MUPY, BKIIFOUAst SCTETUKY HAyIHOT'O TBOPYECTBA,
MPUCYIIETO (PU3UUECKON HayKe;

TPYJIOBOTO BOCITUTAHUSI:

WHTEPEC K Pa3IMIHbIM chepaM npodecCHOHaATBEHOM NeITeTbHOCTH, B TOM YHCTIe
CBSI3aHHBIM C (PU3MKOMN M TEXHUKOU, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUI0 M caMO00pa30BaHUIO B 00J1aCTH (PUBHKU
Ha MPOTSKEHUU BCEH KU3HMU;

9KOJIOTMYECKOr0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTH IKOJIOTHUCCKON KYJIbTYPhI, 0OCOZHAHHUE TJIO0ATBLHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

TJIAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUM B OKPYXKAIOIIEH Cpe/ie HA OCHOBE 3HAHUS
1I€JIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA;

Pacmmpenue omnbiTa 1esITeTbHOCTH YKOJIOTMIECKON HAMPaBICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAaHUH 110 (U3HUKE;

IIEHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3HUECKON HAYKH,

OCO3HAHME MICHHOCTH HAYYHOU JACSATEIHPHOCTH, TOTOBHOCTH B IPOIIECCE M3yUCHUS
(U3UKN OCYIIECTBISATH TPOCKTHYIO M UCCIIEIOBATENBCKYIO AESTEIHHOCTD

HHIWBUYAJIbHO U B I'PYIIIIC.

MeranpeaMeTHbIE PE3YIIbTATHI
[To3HaBaTenbHbIC YHUBEPCAIbHBIC YICOHBIC ICHUCTBUS
ba3oBrle norudyeckue AeMCTBUS:
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CaMOCTOATENIHLHO (POPMYJIMPOBATH U aKTyaIU3UPOBaATh MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEEIISATH 1eJIU JeATEIbHOCTH, 3a/1aBaTh MAPaMETPhl U KPUTEPUU UX JOCTHKECHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B PACCMAaTPUBAEMBIX (PU3UUECKHIX
SBJICHUSIX;

pa3pabaThiBaTh ~ IUIAaH pEUIEHUSI  MOPOOJIEMBbl C y4€TOM aHanamn3a
MMEIOIINXCS MaTEPUAIBHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB IIEJISIM,
OLICHMBATh PUCKU MOCIEACTBUI AEATENBHOCTH;

KOOPJIMHHUPOBATh U BBINOJHATH PaOb0OTy B YCIOBUSX PEATbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aMOJIEHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIJIEHUE TIPHU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

ba3oBeIe Hcce0BaTENIbCKUE NECTBUS:

BIIAJETh HAy4YHOH  TEPMHUHOJIOTHEW, KIIFOUEBBIMH IIOHATUAMH WU METOAAMHU
(bu3NYeCcKoil HayKH;

BIIAJICTh HaBbIKAMHU y4eOHO-UCCIIEOBATENLCKON U IIPOEKTHOU
JEATEeIIbBHOCTH B 00J1aCTU (PU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOMCKY METOJIOB PEIICHUS 3a]1a4 (PU3UYECKOro COAepKaHuUs,
NPUMEHEHUIO PA3JIMYHBIX METOJIOB [TO3HAHHUS;

BJIAJETh BUIAMU JESITEIIBHOCTHU O MOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETALUH,
peoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMYHbIX YUEOHBIX CUTyalUsIX, B TOM YHCIIe
IIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJIATh IPUYMHHO-CJIEACTBEHHBIE CBSI3U U aKTyalIU3UpPOBaTh 3a]a4y, BbIABUTATh
TUIOTE3Y €€ PEIIeHMs], HAXOAUTh ApIYMEHTHI JJI JOKa3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJE PEIIECHUS 3a/1a4 PE3yJIbTaThl, KPUTHYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;
CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aul B 00pPa30BaTEILHON IESITEIHLHOCTH,
B TOM YHCJI€ IPU U3YYEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh EPEHOCUTD 3HAHUS N0 (PU3UKE B MPAKTUYECKYIO 00J1aCTh
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KU3HEAEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 001acTel; BBIIBUTATh HOBBIE
UJeH, IpeiaraTb OpUrMHaIbHbIEC OJXO/bl U PELICHUS; CTABUTH IPOOJIEMBI U
3aJlauyy, JI0IyCKAOIINE aJbTEPHATUBHBIE PEILICHUS.

PaGoTa ¢ uadopmarnueii:

BJA/IeTh HABBIKAMM MOJY4YeHHs HHPopMauu (U3HUECKOTO COJEpIKaHUsS U3
MCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBHO OCYILIECTBIIATH MOUCK, aHAJIU3,
CUCTEMATU3ALMIO U UHTEPIIPETALMIO MH(POPMALIMK Pa3IMYHbIX BUAOB U (HOopM
IIPE/ICTABIICHHUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(POpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTHI B
pelleHnd KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX ¥  OpTaHU3AIMOHHBIX 3a/ad C
coOI0IeHHEM TPeOOBaHUM SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MPaBOBBIX U 3TUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3NUECKOrO COJIEPKAHUA B Pa3IMUHBIX (hopMaTax ¢ yu€ToM
Ha3Ha4YeHUs MHPOPMALIUU U LEIEBOM ayJMTOPUH, BEIOMPAs ONTUMAIIBHYIO (hOpMY

NpeACTAaBJICHUA U BU3yaJIM3alluu.

KoMMyHUKaTHUBHBIE YHUBEpCATIbHbIE YUEOHbIE ACHCTBU:

OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHE-YPOUHOU JESTENbHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOH(MDIUKTHBIX CUTYallUid U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIB30BAHUEM S3BIKOBBIX
CPELCTB;

MOHUMATh U UCMOJb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHIUBUIyaJIbHOW PabOTHI;
BbIOHMpATh TEMATUKY U METO/bI COBMECTHBIX AEHCTBUI C y4ETOM OOILIUX HHTEPECOB,
Y BO3MOKHOCTEM Ka)K0TO YieHa KOJUIEKTHUBA;

MIPUHUAMATh LEIU COBMECTHOU IEATEIIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JICUCTBHS 110 €€ JOCTUKEHUIO: COCTABJIATH IUIAH AEUCTBUN, PACIPEAEIATD POJIU C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM pabOThI;
OLICHMBATh Ka4y€CTBO CBOETO BKJIAJa U KaXKIOT0 YYaCTHUKA KOMaH bl B OOLIUI
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pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBbI€ MPOEKThI, OLIEHUBATh UJIEU C MTO3UIIMU HOBU3HHBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATErMYECKOE MTOBEJICHUE B PA3IMYHBIX CUTYaIIUSX,

MMPOABJIATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIMAaTHUBHBIM.

PerynsTuBHbIe YHUBEpCAIbHBIE YUEOHBIE ACHCTBUS

Camoopranuzanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATEIBHYIO IEITEIILHOCTh B 00J1aCTH (DU3UKU 1
aCTPOHOMUH, BBISIBJIATH MPOOJIEMBI, CTAaBUTh U (HOPMYITHUPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITEJIbHO COCTAaBIISATh IJIAH PEIICHUS pACUETHBIX U KAUECTBEHHBIX 3a]1ay,
IJTaH BBIMOJIHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHIM;

JieJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €T0, OpaTh Ha Ce0s1 OTBETCTBEHHOCTh
3a pelIeHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO dPYAUIIUU B 00J1aCTH HUBUKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHATIbHBIA UHTEIIJICKT:

JlaBaTh OIICHKY HOBBIM CUTyallusiM, BHOCUTh ~ KOPPEKTHUBHIB
JEATEIIbHOCTh, OLICHHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HABBIKAMH MO3HABATEIBLHON peIEKCUH KaK OCO3HAHUS COBEPIIIAEMBIX
JIEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWUI;
UCITOJIB30BATh MIPUEMBI pedIICKCUN TSl OLICHKH CUTYaIluH, BHIOOpA BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;
MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHAJU3€E Pe3yJIbTaTOB JACATEILHOCTH;
MPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA,

26



PUHUMATh MOTHBBI M ApTYMEHTHI JPYTUX TPU aHAJIA3€E PE3YIbTATOB IEATEIHHOCTH;
MPU3HABATH CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporiecce TOCTIKEHUsT JWYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI O
bu3MKe U1 YPOBHS CPEIHET0 001Iero 00pa3oBaHus y 00yJarOImuXCs
COBEPIIICHCTBYETCS OMOITMOHAJIBHBI WHTEJUICKT, MPEeAToararoniuil
c(OPMUPOBAHHOCTH: CaMOCO3HAHHUS, BKIIFOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE
AMOITMOHAIEHOE COCTOSHUE, BUJETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHATILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

caMOpeTyJMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CITOCOOHOCTh aIalITHPOBATHCS K
YMOIMOHATBHBIM H3MEHEHHSIM U TTPOSIBIISATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEH MOTHBAIINH, BKIIOUYAIOIIEH CTPEMIICHHE K JIOCTHKEHUIO 1IN U YCIIEXY,
ONTUMHU3M, HHUITUATUBHOCTh, YMEHUE JICHCTBOBATh, HCXO/IS U3 CBOMX
BO3MOKHOCTEM;

AMIIATHH, BKIIIOYAIOIICH CITOCOOHOCTh TOHMMATh AMOIIMOHATILHOE COCTOSTHUE IPYTHX,
YUUTBIBATH €T0 MPHU OCYIIECTBICHUHU OOIIEHUS, CHOCOOHOCTh K COUYBCTBHIO U
COTIEPEKUBAHHUIO;

COIMAJTBHBIX HABBIKOB, BKJTIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C

JIPYTUMU JTIOJBMU, 3200 TUTHCSI, POSIBIISITE MHTEPEC U pa3periaTh KOHPIUKTHI.

[IpenmeTHbIE pe3yJIbTaThI

K konity oOydenus B 10 ki1acce npeiMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MeCTO (PU3UKHU B POPMUPOBAHUU
COBPEMEHHOW HAYYHON KapTHUHBI MAPA, B PA3BUTUHA COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON ESATEIBHOCTH JIIOIEM;

YYUTHIBATH TPAHUIIBI TPUMEHEHHUS N3YUEHHBIX (PU3NYECKUX MOJICTICH: MaTepHallbHAS
TOYKa, MHEpLHAJIbHAS CUCTEMa OTCUETa, a0COIFOTHO TBEPOE TEJIO, UCaTbHbIN a3,
MOJIENIA CTPOCHUS ra30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBIN JJICKTPUUECKUAN
3apsii pU pelieHny (PU3NUecKux 3a1ady;

pacrno3HaBath (GU3NUYECKUE SIBJIECHUS (IIPOIECCHI) M OOBIACHATh UX HA OCHOBE 3aKOHOB

27



MEXAHUKH, MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BELIECTBA U
AIIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEITHOE ABIXKEHUE,
cBOOO/IHOE MaJIEHUE TEJl, IBUKEHUE 110 OKPY>KHOCTH, HHEPLIMS, B3aUMOJICHCTBHUE Tell,
nud¢y3usi, OpoOyHOBCKOE JBUKEHHE, CTPOSCHHUE KUIAKOCTEH U TBEPBIX Tel,
U3MeHeHue o0bEMa TeJ MPU HarpeBaHUH (OXJIaKICHUH ), TEMNIOBOE PaBHOBECHE,
UCHapeHue, KOHJICH Ay, IJIaBJIeHUEe, KPUCTAJUIM3ALMs, KUTIEHUE, BIa)KHOCTb
BO3/yXa, MOBBIIICHUE IaBJICHUS T'a3a IIPU €r0 HarPEBaHUH B 3aKPBITOM COCYJIE, CBSI3b
MEX/ly MapaMeTpaMy COCTOSTHUS Ia3a B U30IIpoLeccax, JIEKTpU3alus Tell,
B3aMMO/JICHCTBUE 3apsJIOB;

OIKCHIBAaTh MEXaHUYECKOE ABM)KCHUE, UCTIOIB3Ys PU3NUECKUE BEITUYNHBIL:
KOOpAMHATA, yTh, IEPEMELICHHE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUIa, UMITYJIbC
TeNna, KHHeTUYeCKasi YHEPIHsl, MOTeHIIUaIbHAasl SHEPT U, MEXaHu4YecKas padora,
MEXAaHUYECKasi MOIIHOCTb; IIPH OMUCAHUH NPABUIBHO TPAKTOBATh (GU3NUYECKUN
CMBICJI UCTIOJIb3YEMbIX BEJTMUMH, UX 0003HAUEHUS U €AMHULIBI, HAXOIUTh (POPMYJIBL,
CBSI3BIBAIOIIUE TaHHYIO (U3NUYECKYIO BEIMYUHY C APYTUMHU BEJIMUYNHAMU; OIKCHIBAThH
U3yYEHHBbIE TEIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SBJICHUS, UCIIONb3Ysl (PU3NUECKUE
BEJIMYMHBI: JaBJICHHUE ra3a, TeMIlepaTypa, CPeIHss KHHETUYECKasi YHEPTHsI
Xa0TUYECKOTO JIBUKEHHS MOJIEKYJ, CPEAHEKBAAPATUIHASI CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPTHsi, paboTa raza, KodaGPHuImeHT nojae3Horo
JICHCTBUS TETJIOBOTO ABUTATEIS; TIPY OMMMCAHWHU TIPABUIILHO TPAKTOBATh (PU3UIECKHIA
CMBICJI UCTIOJIb3YEMbIX BEJTMUMH, UX 0003HAUEHUS U €AMHULIBI, HAXOIUTh (POPMYJIBL,
CBSI3BIBAIOIIUE TAaHHYIO (U3NUYECKYIO BEIMYUHY C IPYTUMHU BEJIHUNHAM;

OIKCHIBaTh U3yYEHHBIC DJIEKTPUIECKIE CBOMCTBA BEIIECTBA U DJIEKTPUIECCKHUE
sBJICHUSI (TIPOIIECCHI), UCTIONB3YS (DU3NUECKUE BETUUMHBI: dJIEKTPUICCKUN 3aps/,
AIIEKTPUIECKOE T0JIe, HAMPSKEHHOCTH TOJIs, MOTEHITHAI, PAa3HOCTh MOTEHIAIIOB,;
IpU OMHUCAHUU MIPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMbIX BEJIUUMH,
uX 0003HAYEHUS U €UHUIIBI; YKa3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO
bu3MYECKYIO BEIMUUHY C APYTUMHU BEIMUNHAMU;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHI U SBICHUS, UCTIONb3Ys (PU3NUECKHUE 3aKOHBI U
IIPUHIIUIIBL: 3aKOH BcemupHoro tsarorenus, 1, II u III 3akonsr Herotona, 3axkoH
COXpaHEHUSI MEXaHUYECKON SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, TPHHIIHIT
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CYINEpIIO3ULIMU CUJI, TPUHIIUIT PABHOIIPABUS HHEPIUATIBHBIX CUCTEM OTCUETA,
MOJICKYJIIPHO-KUHETUIECKYIO TEOPUIO CTPOSHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b
CpellHel KMHETUYECKOW SHEPTHH TETIOBOTO JABMKEHUS MOJIEKYJI C a0COTIOTHOM
TEMITepaTypOH, MEPBHIN 3aKOH TEPMOJTMHAMUKH, 3aKOH COXPAHECHUS dIIEKTPUICCKOTO
3apsiaa, 3akoH KyroHa, mpu 3ToM pa3nndarh CJI0BECHYIO (POPMYIUPOBKY 3aKOHA, €r0
MaTEeMaTUYECKOEe BhIPAKEHUE U YCIOBUSA (TPaHULIbl, 00JaCTH) MPUMEHUMOCTH;
OOBSCHATH OCHOBHBIC MPUHIIUAIIBI ICHCTBUS MAITUH, MPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MaCHOIO UCIIOIb30BaHUS B IIOBCEIHEBHOM
YKU3HH, BBITTOITHATH YKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3MUECKUX SBICHUM U
MIPOIIECCOB C UCIOJIB30BAHUEM MIPSMBIX, U KOCBEHHBIX U3MEPEHHH, IPU ITOM
dbopmyaupoBath npodieMy/3aiayy U THUIIOTE3y Y4YeOHOro HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO 000pYAOBaHUS, IPOBOAUTH OIBIT
(bopMyIMpOBaTH BHIBO/IHI,

OCYIIECTBJISAThH MPSIMbIE U KOCBEHHBIC U3MEPEHUS PU3NUECKUX BEJIUYUH, IPU STOM
BBEIOMPATH ONTUMAJIBLHBIA CIIOCO0 U3MEPEHHS M HCTIOIb30BaTh U3BECTHBIC METO,IBI
OLICHKU MOTPETHOCTEN U3MEPEHNUN;

WCCJIEIOBATh 3aBUCUMOCTH MEXTY (PM3UIECKUMHU BETMIMHAMH C UCTIOJb30BaHUEM
MPSAMBIX U3MEPECHUMA, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH
pPE3yNbTAThl OJIYYCHHOM 3aBUCUMOCTH (PM3UUECKUX BEJIMUMH B BUJIE TAOJIHII U
rpaduKoB, AeIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHMUS,

coOJTI01aTh TIpaBuiIa 0€30MAaCHOTO TPY/a IPH MPOBEACHUHU UCCIIEIOBAHUN B paMKax
y4e0OHOT0 SKCIIEPUMEHTa, Y4eOHO-UCCIIeIOBATEIHCKOM 1 MMPOCKTHOMN JAEATEITFHOCTH C
WCITOJIb30BAaHUEM M3MEPUTEIBLHBIX YCTPONUCTB U 1a00paTOPHOTO 000pYAOBAHUS;
penath pacy€THBIC 3a/1a4M C SIBHO 33JJaHHON (PU3UUYECKON MOJIEIBIO, UCTIONb3YS
(bu3MYecKue 3aKOHbBI ¥ TIPUHIIAIIBI, HA OCHOBE aHaJIN3a YCIIOBUS 3a1a91 BHIOUPATH
(GU3UYECKYIO MOJIETh, BBIICTATh (PU3NYECKre BETUYMHBI U (DOPMYJITBI, HEOOXOUMBIC
JUTst €€ pereHusi, IPOBOAUTH PacU€Thl U OIIEHUBATH PEATBHOCTD MOJTYYEHHOTO
3HaYCHUS (PU3NYCCKON BETUIHHEL;

peraTh KaYeCTBEHHBIC 33741 : BHICTPAUBATh JJOTUYECKU HEITPOTUBOPEUUBYIO
IIEMTOYKY PACCYKJISHUI C OTIOPOH Ha M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;
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UCIIOJIb30BaTh IPY PELLIEHUH YUeOHBIX 33]1a4 COBPEMEHHbIE MH(POPMAIIIOHHBIE
TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALNN U IPEICTABICHHUS
yueOHOU U HayYHO-NIOMYJISIPHOIM HH(OpMAaLMK, TOTyYEHHOUN U3 pa3INdHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMylo HH(HOPMAIIHUIO;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(H3UKOB B
pa3BUTHE HAYKH, 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3UKE B TIOBCEIHEBHOM KU3HU IS
oOecrniedeHuns: 6€30MaCHOCTH MPH OOpaIICHUH ¢ TPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMH, JJIsl COXPAHEHUS 3J0POBbs U COOJIFOICHHSI HOPM 3KOJIOTMYECKOr0
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTaTh B rpyIMIle ¢ BHINOJHEHUEM PA3IMYHBIX COLIMAJIBHBIX POJIEH, IJITAHUPOBATh
paboTy Ipynibl, pallMOHAIIBHO PAaCHPEeNATh 00I3aHHOCTHU U IJIAHUPOBATh
JEATEIbHOCTh B HECTAHIAPTHBIX CUTYALUAX, aIeKBaTHO OLIEHUBATh BKJIAJl KaXK10T0

U3 YYaCTHUKOB I'PYIIIBI B pEHIEHUE pacCMaTpUBAEMOM MPOOIEMBI.

K konity oOydenus B 11 kiacce npeqMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPHUPOBATh HA IPUMEPAX POJIb U MECTO (PU3UKH B (POPMHUPOBAHUU
COBPEMEHHOW HAYYHON KapTHUHBI MHAPA, B PA3BUTUHA COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IMHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTHIBATH TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (DU3UUECKUX MOJIEIEH: TOUCUHBIN
AIIEKTPUYECKUH 3apsAL, JIyd CBETA, TOUYCYHBIN UCTOYHUK CBETA, siZICPHAsA MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO sJipa MpH pelIeHuH (PU3NYECKUX 3a/1ay;
pacno3HaBath (pu3nueckue BJICHUS (MPOLECChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKU U KBAHTOBOM (PU3UKU: AJIEKTpUYECKasi MPOBOJAUMOCTb, TEIIIOBOE,
CBETOBOE, XUMHUYECKOE, MATHUTHOE JAECHUCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB,
AJIIEKTPOMArHMTHAast HUHAYKLMSA, JEHCTBUE MAarHUTHOIO 110JIS HA POBOJAHUK C TOKOM U
JBIKYIIMICS 3apsijl, 3J€KTPOMArHUTHBIE KOJI€OAHUS U BOJIHBI, IPSIMOJIMHEWHOE
pacnpocTpaHeHue CBETa, OTPAXKEHUE, MPEJIOMIICHUE, MHTEpPEPEHIIS, TUPPaAKIUI U
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HOJIAPHU3AIUs CBETA, JUCIIEpCHs cBeTa, poTodnekTpuueckuii 3¢ ekt (hotorddekr),
CBETOBOE JIaBJICHUE, BOSHUKHOBEHHE JTMHEHUATOr0 CIIEKTpa aToMa BOJIOPOAa,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaIUOAKTUBHOCTD;

OTKCHIBATh U3yYEHHBIEC CBOICTBA BEIIECTBA (IJEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, FTCKTPUUECKYIO MPOBOAUMOCTD PA3IUYHBIX CPEJl) U SJICKTPOMArHUTHBIC
sBJIEHUSI (TIPOLIECCHI), UCTIONB3YS (PU3NYECKUE BEIMYMHBL: SJIEKTPUUCCKUN 3aps/l,
CHJIa TOKa, SIEKTPUUYECKOE HAIIPSHKEHHE, JIEKTPUIECKOE COTIPOTUBIICHUE, PA3HOCTh
MOTEHIINAJIOB, AJIEKTPOBIKYINAS CUJIa, pad0oTa TOKA, MHIYKIHUS MATHUTHOTO TIOJIA,
ciiia Amnepa, cuia JIopeHiia, MHAYKTUBHOCT KaTyIIKH, YHEPTHS SJIEKTPHUUECKOTO U
MarHUTHOTO MOJIEH, MEPHO U YacToTa KoJiebaHuii B KojebaTeIbHOM KOHTYPE, 3aps
Y CHJIa TOKa B MPOLIECCE TAPMOHUYECKUX 3JIEKTPOMAarHUTHBIX KojeOaHuM, OKycHOe
paccTosHUE ¥ ONTHYECKAas CUJjla TUH3bI, IPH OMUCAHUH MTPABUIIBHO TPAKTOBATH
(u3NYECKUI CMBICI UCTIONB3YEMbIX BETUYHH, UX 0003HAYEHUSI U €MHHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BETUUYHMHY C IPYTUMHU
BEJIMYMHAMU;

OIKCHIBaTh U3yYEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIONIBb3YS (PU3MUECKHE
BEJIMUMHBI: CKOPOCTD AJIEKTPOMArHUTHBIX BOJIH, IJTTHA BOJHBI M YaCTOTA CBETA,
SHEPrus ¥ UMITYJIbC (DOTOHA, TIEPUOJT TTOTypachaaa, YSHEPTHsl CBSI3U aTOMHBIX SED,
P OMUCAHUU MTPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMbIX BEJIUUNH,
uX 0003HAYECHUS W €MHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIIUE JaHHYIO
(Gu3NYECKyI0 BEIUYMHY C IPYTUMH BEJIMYMHAMM, BBIYUCIIATH 3HAaUCHHE (PU3HMUECKOMN
BEJIMYMHBI,

aHAIIM3UPOBATh (PU3UIECKHE MPOLIECCHI U SABICHUS, UCTIONB3Ys (PU3MUECKHUE 3aKOHBI U
OPUHLUIIBEL: 3aKOH OMa, 3aKOHBI NOCJIEI0BATEILHOTO U MapaJlIeIbHOTO COEAMHEHUS
IIPOBOJHUKOB, 3aKOH [[oyinsa—JIeHna, 3aKOH 2JIEKTpPOMAarHUTHOW HHAYKIUMH, 3aKOH
IPSIMOJIMHEMHOTO paclpOCTPAHEHUs CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI
MIpEJIOMJICHUS CBETa, ypaBHEeHHE DitHIITeHA 7151 hoTod(PdeKTa, 3aKOH COXpaHCHUS
DHEPTHUH, 3aKOH COXPAHECHHSI UMITYJIbCa, 3aKOH COXPAHEHUS AJIEKTPUIECKOTO 3apsi/ia,
3aKOH COXPAaHEHHUs MacCOBOI0O YHCIIa, MOCTyaThl bopa, 3aKoH panoakTUBHOTO
pacnana, mpy 3TOM pa3InyaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BhIPAKEHUE U YCIOBUSA (TPaHULIbl, 001aCTH ) IPUMEHUMOCTH;
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OINPEIENISTh HAPABJICHUE BEKTOPA MHAYKIIMN MarHUTHOTO MOJISl IPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U OMMCHIBATh N300paKEHNE, CO3/1aBAEMOE TNIOCKUM 3€pPKajioM, TOHKOH
JIMH301;

BBITIOJIHSATH SKCIIEPUMEHTHI TIO UCCIIEIOBAHUIO (PU3UYECKUX SIBICHUHN U MPOIIECCOB C
UCIIOJIb30BaHUEM NPSAMBIX, 1 KOCBEHHBIX U3MEPEHUI: IPU 3TOM (HOPMYIHPOBAThH
npoOiemMy/3agaqy W THUIOTE3y YydeOHOTO SKCIEpHMEHTa, CoOupaTh
YCTaHOBKY U3 IPEJI0AKEHHOTO 000pYAOBaHUS, IPOBOJUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYILECTBISATH MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYHH, IPU STOM
BbIOHMpATh ONTUMAJIBHBIN CTIOCO0 U3MEPEHUSI U UCIIOJIb30BATh U3BECTHBIE METOIbI
OLICHKH MOTPENTHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH C UCIOJIB30BaHUEM IPSIMBbIX
U3MEPEHMIL: TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTAThI
MOJIy4YeHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHUJIE TAOJIUILL U TPaQUKOB, A€NIaTh
BBIBOJIBI 11O pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOr01aTh NpaBuia 0€30MaCHOI0 TPY/a IPH MPOBEACHUH UCCIEIOBAHNUN B paMKax
y4e0HOI0 HKCIIEPUMEHTA, Y4eOHO-HCCIIEI0BATENBCKON U MPOEKTHOM AESITENbHOCTHU C
UCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyAOBAHNUS;
pemaTh pacy€THbIC 3a/1a4U C SIBHO 3aJJaHHON (PM3NYECKON MOJIEIbIO, UCTIOIb3YS
¢duznyecKkue 3aKOHbI U IPUHLIMIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3a7a4u BbIOUpATh
(U3MYECKYIO MOJIENb, BBIIEIATh (PU3nUYecKre BETMYMHBI U (DOPMYJIbI, HEOOXOIUMBIE
JUTsl €€ petieHusi, IPOBOAUTh PACUEThl U OLIEHUBATH PEATbHOCTD MOJYYEHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

pelaTh KaYeCTBEHHbBIE 3aJa4l: BbICTPAUBATh JOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKJIEHUI ¢ ONIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCECKHE IBIICHUS,

MCITIOJIb30BATh MIPU PEUICHUHU YYEOHBIX 33]1a4 COBPEMEHHbIE HH()OPMAIMOHHbIE
TEXHOJIOTUH ISl IOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALNN U IPEICTABICHHUS
y4eOHOHN U HAyYHO-TIOMYJISIPHON MH(GOPMAIINH, TOTYYEHHON U3 pa3IMYHbIX
MCTOYHHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTyYaeMyI0 HH(OpMaIIHIO;
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OOBSCHATH IPUHIUIBI AEUCTBUS MAILUH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHS UX 0€30MacCHOTO UCIIOJIb30BAHUS B TOBCEIHEBHOM KU3HH;
IPUBOJUTH PUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B TIOBCEIHEBHOM KU3HU JJIs
oOecrnieueHunst 6€30MaCHOCTH MPH OOpaIICHUH ¢ TPUOOPaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, Uil COXPAHEHHUS 310pOBbs U COONIIOIEHNUS HOPM HKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B IPyIIE C BHITOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBATh
paboTy Ipynibl, pallMOHATIBHO PAaCHpPEeNiaTh 003aHHOCTH U IJIAHUPOBATh
JeSITEIbHOCTh B HECTAHAAPTHBIX CUTYAIIHIX, aJI€KBATHO OIICHUBATH BKJIA]] KaXKI0TO

U3 YYaCTHUKOB TPYIIIBI B PEHICHUE paccMaTprUBaeMOid MPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

KJIACC

No /i1 [HaumeHoBauue
pa3/iesioB U TEM JacoB

y4eOHOTO TIpeIMeTa

KonunuecTBO

[IporpaMMHOE COZIEpKAHUE

OCHOBHBIE BUABI ACATCIIBHOCTHU

00yYaroImMnXCcst

Paznen 1. ®usnka v METOABI HAYYHOTO MO3HAHUS

1.1 dusuka 1 METOIBI 2

HAY4YHOI'O IIO3HAHUA

METO/IbI TO3HAHUS OKPY’KAOILETO
MUpa.

PoJib 3KCIiepuMeHTa U TEOpUU

B ITPOLIECCE ITO3HAHMS IPUPOJIBI.
OJKCIEPUMEHT B (PU3HKE.
MonenvupoBaHue GU3NIECKUX
SIBJICHUU U IIpouieccoB. HayyHblie
runore3bl. Pu3nyecKue 3aKOHbI U
reopud. [ paHULIBI TPUMEHUMOCTH
(bu3nueckux 3akoHOB. [Ipunimn

COOTBCTCTBUA.

du3nka — Hayka o npupoje. Hayunsie

3yueHne HaydHbBIX (AMITUPUICCKUX U
TEOPETUUYECKHUX) METOJIOB MTO3HAHUS
OKPYKAIOIIEro MHpA.

OOCyXaeHue TpaHull MPUMEHUMOCTH
(bU3MYEeCKUX 3aKOHOB U TEOPUH.
PaboTa B rpymre 1mo moaAroToBKe
KOPOTKHUX COOOIIEHUH O POJIK U MECTe
(U3UKH B HAyKE U B MMPAKTHYECKOU
MesATEIILHOCTH JIIOAEH.

JleMoHCTpaIHsi aHAJIOTOBBIX M MU(POBBIX
M3MEPUTEIBHBIX TPHOOPOB,

KOMIIBIOTCPHBIX JATYNKOB.
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Posib 1 MecTo pU3HUKH
B (DOPMUPOBAHUH COBPEMEHHOM
HAyYHOW KapTUHBI MUPA,

B [TPAKTUYECKOMN AESATEIBHOCTHU JTHOAEH

OcBoeHnEe OCHOBHBIX MPUEMOB PAOOTHI C

1(poBoit TabopaTopueii Mo Gu3nKe

Htoro no pasueny
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Paszner 2. Mexannka

2.1

Kunematuka

MexaHn4eCKO€e IBUKEHUE.
OTHOCUTEIIBHOCTh MEXAHUYECKOTO
nBmkeHna. CucremMa oTcuéra.
TpaekTopusi.

[lepemerieHue, CKOPOCTh (CpeHsIs
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHUE MaTepUaIbHON TOUKH, UX

IMPOCKIWHU Ha OCU CUCTCMBI

KoopauHat. ClioxKeHue rnepeMenieHni

1 CJIOKEHHUE CKOPOCTEH.
PaBHOMEpPHOE U PABHOYCKOPEHHOE
MPSMOJIMHEUHOE JIBUYKECHUE.
['paduku 3aBUCUMOCTU KOOPJIUHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
MepEMEILICHHS] MaTePUATIbHON TOUKHU
OT BPEMEHHU.

CB0oOOHOE MaZieHnEe. Y CKOpeHne
CBOOOTHOTO Ma/ICHMUS.

KpuBosHETHOE TBUKEHUE.

[IpoBeneHNE SKCIIEPUMEHTA: U3YUEHUE
HEPABHOMEPHOTO IBUKEHUS C LIEJIbIO
ONpEIEICHNs] MTHOBEHHON CKOPOCTH;
MCCJIEJOBAHNE COOTHOILIEHUS MEXKIY
My TSIMU, IPOHJIEHHBIMH TEJIOM

32 [0CJIeI0BATEIbHbIE PABHbBIE
IIPOMEKYTKHA BPEMEHH IIPU

PaBHOYCKOPEHHOM JBH>)KEHUH

M3yYCHUE JIBWKCHHUS IIapUKa B BSI3KOH
KHJIKOCTH; U3yYCHHUE IBMKCHUS Tela,
OpOIIIEHHOTO TOPU30HTAIILHO.

OOBsICHEHNE OCHOBHBIX MPUHIIUIIOB

KaK: CIIUJIOMETD, IICMTHbIC U PEeMEHHBIC
repeayu ABMKCHUS; U YCIIOBUM UX
0€30IMacHOT0 UCIOJIb30BaHUS B
MOBCETHEBHON

KU3HU.

S0

C HA4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO;

ITEVICTBUSI TEXHUYECKUX YCTPOUCTB, TAKUX




JIBrKeHNHE MaTepUaIbHOM TOYKU 110
OKPY’KHOCTH C IIOCTOSTHHOM 11O
MOJYJIIO0 CKOPOCTBIO. YTIIOBas
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[leprona u yactoTa oOpamieHus.
[{eHTpOCTpEMUTEIIEHOE YCKOPEHHUE.

TexHuyeckue ycTponucTsa u

Pemienue pacy€THbBIX 3a/1a4 C IBHO
3aJIaHHON (YU3UIECKON MOJIEITBIO

C UCITOJIb30BaHUEM OCHOBHBIX (hOpMYJI
KUHESMATHKU.

[TocTpoenue u ananu3s rpadukoB
3aBUCHUMOCTEH KHWHEMAaTHYECKUX BEJIMYUH
OT BpEMEHU

1711 PABHOMEPHOTO
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MPaKTUYECKOE TPUMEHEHUE!
CIUIOMETP, ABM)KEHUE CHAPSIOB,

LICTTHBIC ¥ PEMEHHBIE ITEpeIaun

1 PAaBHOYCKOPEHHOTO MPSIMOJIMHENHOTO
TTBH>KCHUSL.

PacrioznaBanue GU3NYECKUX SBICHUHN B
Y4E€OHBIX ONBITAX U OKPYKAIOIIEH XKU3HU:
PaBHOMEPHOE U

PAaBHOYCKOPEHHOE MPSMOJIMHENHOE
NBUKEHHE, CBOOOHOE Ma/IeHUE Tell,
NBUYKEHUE 110 OKPY>KHOCTH.

Onucanue MEXaHU4EeCKOTO JABUKEHHUS C
MCIIOJIb30BaHUEM (PU3NYECKUX BEJINYMH:
KOOpJIMHATA, TyTh, IEPEMELICHUE,
CKOpOCTh, ycKkopeHue. PaboTa B rpymnmax
[P IUIAHUPOBAHUU, IPOBEICHNUN U
MHTEPHPETALNH PE3YIHTATOB OIBITOB U
aHaJIN3€ JOMOJTHUTEIBHBIX HCTOYHUKOB

nH(pOpMaIUKU IO TEME
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2.2

JlmHamuka

[ IpyHLIMIT OTHOCUTENBHOCTH [ anmuies.
[lepBblii 3ak0H HproTOHA.
NHepruanbHbIe CUCTEMBI OTCUETA.
Macca Tena. Cuina. [TpuHimn
CynepIio3uuu cui. Bropoi 3akoH
HproToHa 111 MaTepraibHON TOUYKH.
Tperuit 3axkoH HeroToHa 1t
MaTEepUATbHBIX TOUYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS.

Cuna Tsoxectu. [lepBas kocMuueckas

CKOpPOCTb.

CpaBHEHHE MacC B3aMMOJECHCTBYIOIINX
Te.

3y4yeHne 3aBUCUMOCTH CHUJIBI YIIPYTOCTH
oT AeopMaIii; CPAaBHEHUE CUIT TPEHUS
MOKOSI, KAYEHUs U

CKOJIbKCHUS.

OO0bsicHeHue HeBecomocTH. [IpoBenenue
DKCIIEPUMEHTA: UCCIIEOBAHNE
3aBUCUMOCTH CHJI YIIPYT'OCTH,
BO3HHUKAIOIIUX B IIPYKUHE

U PEe3NHOBOM 00paslie, OT UxX
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Cuna ynpyroctu. 3akoH ['yka. Bec
Tena.

Tpenue. Buabl Tpenus (mokosl,
CKOJIbYKCHHUSI, KAUEHUS ).

Cuia Tpenust. Cyxoe TpeHue.

Cuiia TpeHUsI CKOJIbKEHUS U CUJIa
TpeHus mokosi. Koapdunmenrt tpenus.
Cuiia cONpOTUBIICHUS IPU IBUKEHUN
Tesa B )KUIKOCTH WUJIU Tas3e.
[TocTynaTenbHOE U BpalllaTeIbHOE
NBIDKEHUE a0COJIFOTHO TBEPOTO TeJa.
MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpanieHus. [lneyo cuiibl. YcinoBus
PaBHOBECUSA TBEPAOIO TEA.
TexHuyecKkue yCcTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
MOAIIUITHUKY, IBUKEHUE

HNCKYCCTBCHHBIX CITYTHUKOB

nedopManuu; u3ydeHue JTBHKCHUS
OpycKa 1o HaKJIOHHOM TJIIOCKOCTH;
MCCIIEIOBAHNE YCIOBUM PaBHOBECHUS
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpAILCHHUS.

OO0BsicHEHHE 0OCOOCHHOCTEM
PAaBHOMEPHOTO Y PABHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBUYKEHUS, CBOOOIHOTO
MaJICHUsI TEJ, TBUXKCHUS 110 OKPY>KHOCTH
Ha OCHOBE 3akOHOB Hbl0TOHA, 3aKkOHa
BCEMUPHOTO TATOTCHUSI.

OOBsICHEHNE OCHOBHBIX MPUHIIUIIOB
NEeWCTBUS MOAUIMITHUKOB U UX
MPAKTUYECKOTO MPUMEHEHUS.
OObsicHEHUE TBUKCHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemienune pacy€THbBIX 3a/1a4 C IBHO
3aJlaHHON (YU3UIECKON MOJIEITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U

bopMyn AMHAMUKH.
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Pacnio3naBanue Gpu3nyeCKuX sIBJICHUN B
YYEOHBIX ONBITAX U OKPYkKAIOIICH
PKU3HU: MHEPLUS, B3aUMOJICUCTBUE TEI.
AHanu3 GU3NYECKUX MPOLIECCOB U
SIBJICHUI C UCIIOJIb30BAHUEM 3aKOHOB U

IMIPUHIOUIIOB: 3dKOH BCCMHUPHOI'O
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rsarotenus, I, II u III 3akonsr HeroToHa,
MPUHITUIT CYTIEPIIO3ULINKU CUJI, TIPUHITUIT
PaBHOIIPABHOCTH MHEPIIUATIBHBIX

CUCTEM OTCUETA
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2.3

3aKOHBI COXpaHCHUS B

MCXaHHUKEC

NmiysibC MaTepuanbHON TOYKH
(Tena), cucTeMbl MaTEpUATBHBIX
To4yeK. IMIyJIbCc CUIIBI U U3MEHEHHE
MMITYJIbCa TeJla. 3aKOH COXPaHEHUSs
MMITyJIbCa. PEakTUBHOE ABUKEHUE.
PaboTa cuiibl. MOITHOCTD CHJIBI.
Kunetnueckas sHEPTHs
MaTepuaibHOU Touku. Teopema 00
M3MEHEHUH KNHETUYECKON SHEPTUH.
[ToTeHmanbHas SJHEPTHUsL.
[loTeHManbHasA SHEPTUS YIIPYTO
neopMUPOBAHHON NIPYKUHBI.
[loTeHuMaIbHAS SHEPTUS Teaa BOIU3U
MoBepxHOCTH 3emMiu. [loTeHnanbHbIe
M HEOTEHUHAIbHBIE CUIIBL. CBS3b
paboOThl HEMOTEHIIUATBLHBIX CHJI C
M3MEHEHNEM MEXaHUYECKON SHEPTUn
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUU.

Yrpyrue u Heyrpyrue

[IpoBeneHMe SKCIIEPUMEHTA: U3yUEHUE
a0COJIFOTHO HEYNPYTOro yaapa

C OMOMUIBIO IBYX OAMHAKOBBIX HUTSHBIX
MasTHUKOB; UCCJIEIOBAHUE CBSI3U PaOOTHI
CHJIbI C U3MEHEHUEM MEXaHUYECKOM
HHEPrUM Teja

Ha TIpUMepe PacTsHKEHUS PE3UHOBOTO
KTYTa.

O1ieHKa aOCONIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYHH.

Pemenne pacu€THbIX 3a/1a4 € IBHO
3aIaHHOUN (PM3UYECKON MOJIEITBIO

C MCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyIT IMHAMHUKH ¥ 3aKOHOB
COXPAHEHUS.

PerieHre kaueCTBEHHBIX 337124

C OMOPOM Ha U3YYEHHBIE B pa3jiesie
«MexaHHKa 3aKOHbI, 3aKOHOMEPHOCTHU U
(bu3nUecKue IBJICHUSI.

Onucanne MeXaHN4YSCKOTO JABUWOXXCHUA C
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HMCITIOJIb30BAHHEM (1)I/IBI/I‘I€CKI/IX BCJIIMYHUH:

HMITYJIBC TCJIA, KHHCTUYCCKAs SHCPI U,
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CTOJIKHOBEHHS.
TeXHUYEeCKHUEe yCTPOUCTBA U
MMPAKTUYECKOE MPUMEHECHUE: BOJIOMET,
KONEDP, NPYKUHHBIN MUCTOJIET,

IBHIKCHHUC PAKCT

MOTEHIMAIbHAS SHEPT U, MEXaHHYECKAs
paboTa, MexaHHUYECKask MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOLIECCOB U
SIBJICHUM C MCIIOJIb30BAHUEM 3aKOHA
COXpaHEHUS MEXaHUYECKON SHEPIUH,
3aKOHA COXPAHEHHSI UMITYJIbCA.
OOBbsCHEHNE OCHOBHBIX MPUHIUIIOB
NEHUCTBUS U IPAKTUYECKOTO IIPUMEHEHHUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
BOJOMET, KOIEP,

MPY>KUHHBIN TUCTOJIET.

OOBbsICHEHUE ABMKEHHS PAKET C OMOPOH
Ha U3y4eHHbIe (PU3NUECKHE BETUYUHBI U
3aKOHBI MEXAHUKH.

lcrionb30BaHue MPU MOATOTOBKE
COOOIIEHUM O TPUMEHEHUHU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHH NS
MOMCKa, CTPYKTYPUPOBaHMUS,

WHTEPIIPETALNN U NIPEICTABICHUS

5




nH(bOpMaIU, KPUTHUECKUN aHAIHU3
nosydyaeMoit nuadopmanuu [Iposenenue
KOCBEHHBIX U3MEPEHUH, UCCIIeI0BaHUN
3aBHCHUMOCTEH (PU3NYECKUX BEIUUHUH,
MpOBEpKa

MMPCOJIOKCHHBIX T'HIIOTC3

lToro no paszneny

18
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Paznen 3. MonekynsipHas Qpu3uka U TepMOJAUHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-

KHHCTquCKOﬁTEOpHH

9

(OCHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO-
KUHETUYECKOW TEOPUU U UX ONBITHOE
obocHoBanue. bpoyHosckoe
NIBH>KEHUE.

Juddysus. Xapakrep 1BUKEHUS U
B3aMOJIECTBHS YaCTHI] BEIIISCTBA.
Mogenu CTpOeHHS Ta30B,

PKUJIKOCTEN M TBEPABIX TET U
00BsICHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE ATUX MoJienieil. Macca u
pa3mepsl MoJiekys. KoaudecTBo
BeniecTBa. [locrosHnas ABoraspo.
TemioBoe paBHOBECHE.

Temneparypa u e€ uzmepenue. llkana
remmeparyp Llenscusa. Monens
MJIeaJIbHOIO rasa.

OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-
KUHETUYECKOU TEOPUU UIEATBHOTO

ra3a.

[IpoBeneHNE SKCIIEPUMEHTA!
OMpeIeICHHE MAcChl BO3IyXa

B KJIACCHOM KOMHATE Ha OCHOBE
M3MEpeHU 00bEMa KOMHATHI, JaBICHUS U
TEMIIEPATYPhI BO3lyXa B HEW;
MCCIIEIOBAHUE 3aBUCUMOCTH MEKY
[apaMeTpaMH COCTOSIHHS Pa3pEKEHHOTO
rasa.

OreHka a0COIOTHBIX M OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYMH.

OOBbsiCHEHUE OCHOBHBIX MPUHIIATIOB
NEeNCTBUN TEpMOMETpa U OapoMeTpa U
YCJIOBHM MX O€30MaCHOTO MCTIOIb30BaHUS
B [IOBCEITHEBHOM

PKU3HHU.

Pacnio3naBanue GU3NUECKUX SBICHUN B
Y4E€OHBIX OMBITAX U OKPYKAIOIIEH KUZHU:

i dy3usi, OpOyHOBCKOE JBIKCHHE.
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AOcoJIOTHasl TEMIIEpaTypa Kak Mepa
CpeaHEN KMHETUYECKOW DHEPrUn
TEIUIOBOTO JIBM>KEHUS YaCTHII rasa.
[[Txana remneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y paBHEHHE
MennaeneeBa—Kianeipona.

3akoH /lanpToHa. M30mponecchl

Omnucanue TEIUIOBBIX SABJICHHM C
MCIIOJIb30BaHUEM (PU3UUCCKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIepaTypa,
CpeIHssl KHHETUYEeCKasi SHEPT U
XA0TUYECKOTO JIBUKCHHSI MOJICKYI,

CPCAHCKBAApaTHYHAasA CKOPOCTDH

48




B UJICAJIbHOM Tra3e C MOCTOSTHHBIM
KOJIMYECTBOM BEILIECTBA.
['padmyeckoe mpencTaBiIcHe
M30IPOLECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuyeckue ycTponucTsa u
MPAKTUYECKOE IPUMEHEHUE:!

TEPMOMETP, OapoMeTp

MOJIEKYI.

AHanu3 pU3NYECKUX MPOLECCOB U
siBIICHUH ¢ ucnoab3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpEHEN
KMHETUYECKOW 3HEPTUHU TEINIOBOTO
NBYOKEHUST MOJIEKYJI C a0COJIFOTHOM
TEeMIIEPATypPOH.

Pelienne pacu€THBIX 3a/1a4 C IBHO
3aIaHHON (PM3UYECKON MOJIEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
nonoxennit MKT, 3akoHOB U hopmyn
MOJIEKYJIIPHOUN (PUBHKHU.

PaboTa B rpynmnax mpu riaHUpOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PE3YyJAbTATOB OIBITOB U aHAJIN3E
ITOTIOJTHUTEJIbHBIX HCTOYHUKOB

nH(pOpMaIUKU IO TEME
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3.2

(OCHOBBI

TCPMOANHAMUKHU

10

TepMoauHaMuyeckas cuctema.
BHYTpEHHSIS SHEPTUS
TEPMOIMHAMUYECKOU CUCTEMBI U
CIIOCOOBI €€ N3MEHEHUS.
KosnuecTBO TEIOTHI U padoTa.
BHYTpeHHSIs1 SHEPTUSl OTHOATOMHOTO
MJICAIBHOTO ra3a. Buasl
TeIUIoNepeaadyu: TEMIONPOBOIHOCTb,
KOHBEKIIUS, U3IIy4CHUE. Y JeIbHas

TEIJIOEMKOCTD BEIIIECTBA.

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
YAECIBHON TENMIOEMKOCTH BEILIECTBA.
OneHka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUHN (PU3NIECKIX
BEJINYHH.

M3yuenue mojenel mapoBoi TypOUHBI,
NIBUTATEIIs] BHYTPEHHETO CTOPAHUS,
[PEaKTUBHOIO IBUIaTEIIs.

OObsCHEHNE IPUHLIUIIOB IEUCTBUS U

YCIIOBHIA 0€30IMaCHOT0 UCIIOJIb30BaHUS
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KoJnuecTBO TEIIOTH IpH
TerIonepeaaye.

[Tonsarue 00 aguabaTHOM MpoIlECCe.
[lepBbIii 3aKOH TEPMOJUHAMHUKHU.

[ [puMeHeHne nepBoro 3aK0Ha
TEPMOJIUHAMUKHU K U30IPOIIECCaM.
['padmueckas uHTEpIpETalus paboThI
rasa.

BTOpO# 3aKOH TEPMOIMHAMUKH.
HeobpaTtnuMocTh Ipo1ieccoB B
PUPOJE.

TennoBble MauHbl. [IpuHLIKTIBL
NEHCTBHSI TETNIOBBIX MAlIUH.
[IpeoOpa3zoBaHus SHEPTUH B TETJIOBBIX
MaIluHax.

KoadduirieHT nosie3Horo aeicTBus
TETIJIOBOW MAILIUHBL.

[{ukn Kapno u ero kosddummeHt
MOJIE3HOTO JIEUCTBHUS.

JKOJOrM4eCKHe MPOOIEeMbI

B IOBCEHEBHOM KWU3HU JABUTATEIS
BHYTPEHHETO CropaHusi, ObITOBOTO
XOJIOAUIBHUKA, KOHIUIIMOHEPA.
Onrcanue CBOMCTB TeJl U TETIOBBIX
SIBJICHUU C UCIIOJIb30BaHUEM
(hbU3MYECKUX BEJIMYMH: JaBJICHUE ra3a,
TeMIepaTypa, KOJIMYeCTBO TEILIOTHI,
BHYTPEHHSIS1 DHEprusi, paboTa rasa.
Periennie pacu€THBIX 3a/1a4 C IBHO
3aJlaHHOMN (PM3UYECKON MOJIETBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(bopMyI MOJIEKYIISIPHON PU3UKH U
TEPMOJUHAMUKH.

PelieHre KaueCTBEHHBIX 3a7a4

C OIIOPOU Ha U3YUECHHBIE B pa3eie
«MounekynspHas Ghu3uKa u
TEPMOUHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBIICHHUS.
PaboTa B rpymnmax npu aHajiuse

JOIIOJIHUTCIIBbHBIX HCTOYHHUKOB
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TEIJIO3HEPIETUKHU.

TexHuyeckue ycTporucTa u
[IPaKTUYECKOE IPUMEHEHUE!
NIBUTaTEJIb BHYyTPEHHETO CTOPAHMS,
OBITOBOI XOJIOAWIIbHUK,

KOHIUITHOHCP

nH(OpMAaIUK IO TEME
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3.3

ArperaTHbie
COCTOSIHHS BEILIECTBA.

Da30BbIE MEPEXOBI

[TapooOpa3oBanue U KOHACHCAITHS.
VcriapeHue u KuIeHue.
AOCOJIFOTHAs! U OTHOCUTENIbHAS
BJIAKHOCTB BO311yxa. HachlleHHbIN
nap. YaenbHasi TEIjaoTa
napooOpa3oBaHus. 3aBUCUMOCTh
TEeMIIEPATYPbl KUTICHUS OT TaBJICHUSI.
TBEpnoe Teno. Kpucrammmueckue u
aMmopdHbIe Tena. AHU30TPOIHUS
CBOMCTB KpUCTAJLIOB. JKujkue
Kkpuctaiuibl. COBpEMEHHbBIE
Marepuansbl. [[naBienue u
KpUCTaJUTA3alus. Y IeJbHasl TeIoTa
raBieHus. Cyonumanus.
'YpaBHEHHE TEIJIOBOTO OajaHca.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHU MOJIyYSHUS

COBPCMCHHBIX MATCPHUAJIOB, B TOM

[IpoBeaeHNE SKCIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJBHOM BIAKHOCTH BO3/1yXa.
OrnieHKa a0CONIOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTEN U3MEPEHUIN (PU3NIECKIX
BEJINYMH.

3ydeHne CBOMCTB HACKIIICHHBIX MApPOB,
CIIOCOOOB U3MEPEHUS BIAXKHOCTH
Hab6ronenue KureHus npu
MMOHMYKEHHOM JIaBJICHUU, HATrPEBaHUS U
MJIABJICHUS] KPUCTAJIMYECKOTO BEIIECTBRA.
OOBsICHEHUE TTPUHIIUIIOB ICUCTBUS U
YCJIOBUHM 0€30MacHOT0 UCIOJIH30BAHUS B
[MOBCEHEBHOM KU3HU TUTPOMETPA,
MCUXPOMETPA, KAJIOPUMETPA.

M3ydeHne TEXHOJIOTMH NOJIyYEHHUs
COBPEMEHHBIX MATEPUATIOB, B TOM YHCJIE
HAaHOMAaTEPHUAJIOB.

Peliennie pacu€THBIX 3a/1a4 C IBHO
3aIaHHOM (PHU3UYECKON MOJIEIIBIO

C UCIIOJIb30BAHUCM YPABHCHUS TCIIJIOBOT'O

23




YKCJIC HAHOMATCPpHUaJIOB, OajaHca.

1M HAHOTCXHOJIOINH1 Pemenue kaueCTBEHHBIX 3agad

C OHOpOﬁ Ha N3YUYCHHBIC 3aKOHHI,
3aKOHOMCPHOCTHU U Cl)I/IBI/I‘-IeCKI/IC SABJICHUS

10 TEMC.
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PacrioznaBanue GU3NYECKUX SBICHUHN B
YU4EOHBIX OIBITAX U OKPY’KAOLIEH JKU3HU:
nedopmarius TBEPABIX TEJl, HATPEBAHUE U
OXJIQXK/ICHHUE TE€Jl, '3MEHEHNE arperaTHhIX
COCTOSIHUM

BEILECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB M (POPMYJI MOJIEKYJIIPHOU
(bu3UKH.

M crnionb3oBaHne HHOOPMATMOHHBIX
TEXHOJOTUH /115 IOKCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUH U
MpeACTaBICHNUS] HHPOPMALIUK TTPU
MOJATOTOBKE COOOIICHHI O TPUMEHEHU U
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJIMHAMUKHU B TEXHUKE

1M TCXHOJIOTHAX

Hrtoro no pasneny
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Paznen 4. DnexrpoanHaMuKa
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4.1

DJIEKTPOCTATUKA

10

DJIEKTpU3ALUS TE. DICKTPUUCCKUN
3apsa. [[Ba Buga aneKTpuYeCcKux
3apsinoB. [IpoBoaHUKN,
NTASJIEKTPUKHU U TTOTYTIPOBOTHUKH.
3aKOH COXPaHEHUS JIEKTPUYECKOTrO
3apsia.

B3auMoaencTBre 3aps10B. 3aKOH
Kynona. TodeuHblil 31€KTpUUECKUI

3apsil. DINEKTPUUECKOE TOJIE.

[IpoBeaeHUE SKCIEPUMEHTA: U3MEPEHUE
PIEKTPOEMKOCTH KOHJIEHCATOPA.
O11eHKa a0COFOTHBIX M OTHOCUTEJIBHBIX
MOTPEIIHOCTEN U3MEPEHUHN (PU3NIECKIX
BEJIMYMH.

M3yueHue NpUHIUIIOB AECUCTBUS
PIIEKTPOCKOIIA, SJIEKTPOMETPA,
KOHJIEHCATOpA.

M3yueHue NpUHIUIIOB ACUCTBUS
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Hanpssk€EHHOCTB JIEKTPUYECKOTO
rosis. [Ipunuun cyneprno3unuu
PIEKTPUYECKUX NoJier. JInnnn
HaMPsHKEHHOCTH DJIEKTPUYECKOTO
I10JIS1.

PaboTa cui1 31eKTPOCTaTUYECKOTO
ross. Ilorennuman. PasHocts
oTeHIHAIOB. [IpoBOIHUKYN 1
NTMDJIEKTPUKU B
DIIEKTPOCTATUYECKOM IIOJIE.
Jnanexkrpryeckas MpOHULAEMOCTb.
DekTpoéMKOCTh. KoHieHcarop.
DIEKTPOEMKOCTD MJIOCKOTO
KOHJICHCATOpa. DHEPTHUSl 3apPSKEHHOTO
KOHJIeHCcaTopa. TexHuyeckue
YCTPOMCTBA U IPAKTUYECKOE
MIPUMEHEHUE: DIEKTPOCKOIL,
DIIEKTPOMETD,

DIIEKTPOCTATUYECKas 3allNTA,

3a3EMJIEHUE 3JIEKTPONPUOOPOB,

1 yCIIOBUM 0€301acHOTO MPUMEHEHUS B
MPaKTUYECKOMN KU3HHU,

KOITUPOBAJIBHOTO anmnapara, CTpyHHOTO
MpUHTEPA.

PaccmoTpenue ¢puznueckiux OCHOBaHUMN
PIEKTPOCTATUYECKOMN 3alUTHI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pemenne pacu€THBIX 3a/1a4 C SIBHO
3aIaHHOMN (PU3UYECKON MOJIEIBIO

C MCTIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB U
(hbopMYyJT AJIEKTPOCTATUKH.

Pemenre kKaueCTBEHHBIX 3a7a4

C OIIOPOM Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBICHUS
DIIEKTPOCTATHKH.

PacriosnaBanue GU3NUCCKUX SBICHHUN B
YIEOHBIX OMBITaX U OKPYIKAIOIICH KU3HHU:
DIIEKTPU3AIUSA TET,

B3aUMOJICUCTBUE 3aPSA0B U OObSICHEHUE

MX Ha OCHOBE 3aKOHOB U (popMy

of




KOHJICHCATOp, KONIMPOBAJIbHBIN DIIEKTPOCTATUKH.

arnrapar, CTpyWHbIM IIPUHTED OnucaHye U3y4eHHbIX CBOMCTB BEILIECTBA
1 DIIEKTPUYECKUX SBJIICHUM C
MCIIOJIb30BaHUEM (PU3UYECKUX BEITNYHH:
PIEKTPUYECKUH 3apsi,

HaHpH)KéHHOCTB QJICKTPUYICCKOI'O II0JIA,
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MOTEHIIMAN, Pa3HOCTh MOTEHIINAJIOB,
DIIEKTPOEMKOCTb.

AHanu3 GU3NYECKUX MPOLIECCOB U
SIBIICHUH C UCIIOJIb30BaHUEM (DPU3HUECKUX
3aKOHOB: 3aKOHa

COXPaHEHUS AIIEKTPUIECKOTO 3apsa,
3akoHa KyioHa.

PaboTa B rpymnmax mpu aHajiuse
TTOTIOTHUTEIHHBIX HCTOYHHUKOB
MH(OpPMAIUU U TIOJITOTOBKE COOOIIEHUI O
MPOSIBIICHUH 3aKOHOB AJIEKTPOCTATHKH B
OKpY>KaroIIen KU3HU U PUMEHEHUH

X B TCXHHUKC
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4.2

IlocTOSTHHEII

PIEKTPUYECKUH TOK.

Toxu B Pa3INYHbIX

cpenax

12

DJIEKTPUUYECKUM TOK. Y CIIOBUS
CYILIECTBOBAHUS JICKTPUUECKOTO
Toka. Mictounnku Toka. Cuna Toka.
[TOCTOSIHHBIN TOK.

Hanpsoxenue.

3akoH Oma i yyacTKa IEMu.
DIIEKTPUYECKOE COMTPOTUBJICHUE.

Y 1enbHOE COMPOTHUBJIEHUE BEILIECTBA.
[locnenoBaTenpHOE, TapaIeIbHOE,
CMEIIIaHHOE COEMHEHUE
MIPOBOJHUKOB.

PaboTa 371eKTprUUeCcKoro ToKa.
3akoH J[xoyns—JIlenna. MomHoCTh

QJICKTPHUYICCKOI'O TOKaA.

[IpoBeneHue 3KCIepUMEHTA: U3yUEHUE
CMEIIIaHHOTO COSAMHEHUS PE3UCTOPOB;
n3Mmepenre JJ[C ucTouHMKa TOKa U €To
BHYTPEHHETO CONPOTUBIICHUS;
HAOIOICHUE JICKTPOJIHA3A.

O1ieHKa aOCONIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYUH.

OObsCHEHNE IPUHLIUIIOB IEUCTBUS U
YCIIOBHIA 0€3011acHOTr0 MPUMEHEHUS
amMIepMeTpa, BOJIbTMETpa, peocTaTa,
MCTOYHUKOB TOKA,
DIIEKTPOHArpeBaTENbHBIX U

AIIEKTPOOCBETUTEIBHBIX TPHUOOPOB,
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DNEKTPOABIKYIIAs CHIIA U
BHYTPEHHEE COIIPOTUBJICHUE
MCTOYHHKA TOKa. 3akoH OMa 11
MOJIHOM (3aMKHYTOH )
hiiekTpudeckoi nenu. Koporkoe

3aMBIKAHUC.

SHGKTpOHHaH IIPpOBOAUMOCTD TBépI[BIX

METaJUIOB. 3aBUCUMOCTh
CONPOTHUBIIEHUS METAIIIIOB

OT TeMIIEPaTyphl.
CBEpXNIPOBOIANMOCTb.
DIIEKTPUYECKUN TOK B BaKyyMe.
CBoliCTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoauuku. CoOCTBEHHAs U
[IPUMECHAs IPOBOJAUMOCTD
MOJTYNPOBOAHUKOB. CBOMCTBA
p—Nn-nepexona.
[TorynpoBOIHUKOBBIE TPHUOOPHI.
DIIEKTPUUYECKUN TOK B PACTBOPAX U

paciuiaBax 3JICKTPOJUTOB.

TepMOMETPA CONTPOTUBIICHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U
(hOTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
TMOJI0B, TAJIbBAHUKH.

Perienne pacu€THBIX 3a/1a4 C IBHO
3aIaHHOUN (PU3UYECKON MOJIEIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopmyit Tembl «IlocTOSSHHBIN
PIEKTPUYECKUN TOK.

Pacnio3naBanue Gu3NUECKUX SBICHUN B
YYEOHBIX OMBITaX U OKPYKaIOIICH
PKU3HU: DJIEKTpUYEcKasi IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JEUCTBHUS TOKA.

AHaJIN3 AIEKTPUUYECKUX SIBJICHUU U
[IPOIIECCOB B LIEMAX MOCTOSIHHOTO TOKA C
MCMOJIb30BAaHWEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH MOCJIEI0BATENILHOTO U
MapajuieIbHOTO COCIUHEHUS

IMPOBOJHUKOB, 3dKOH
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DJeKTpoJauTHUeckas qucconanus.  |Jxoynsa-Jlenna.

DIEKTPOJIN3. OnucaHre U3y4eHHBIX CBOMCTB BEILIECTB
DJEKTPUUYECKUI TOK B rasax. U DJICKTPUYECKHX SIBICHUH C
CaMoCTOATEIbHBIN U MCIIOJIb30BaHUEM (PUZNUECKUX

HECAMOCTOATENbHBIN pa3psia. MONTHUA. BETUYNH: JIEKTPUUECKUAMN 3apsii, cuia
I [1azma. TOKA, SJICKTPUYECKOE HAIPSIKEHHUE,

TexHuyecKkue ycTponucTa u PIEKTPUYECKOE CONIPOTUBIICHUE,
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MPaKTUYECKOE TPUMEHEHUE!
aMIIepMETp, BOIBTMETP, PEOCTaT,
MCTOYHHUKH TOKa,
AIIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TIPUOOPHI,
TEPMOMETP CONPOTUBIICHNUS,

BaKyyMHBIHN JMOJ], TEPMUCTOPHI U

pazHocTh noteHimanos, /C, padota
TOKAa, MOIITHOCTH TOKA.
crionp3oBanre HHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIS1 IIOMCKA,
CTPYKTYPHUPOBaHUs, HHTEPIIPETALIUU U
MpeCcTaBIeHUs HHOOPMALUK TPU

MOJATOTOBKE COOOIICHHUI O TPUMEHEHUU

(boTOpe3UCTOPHI, 3aKOHOB IMOCTOSTHHOTO TOKA B TEXHUKE U
TTOJTYITPOBOTHUKOBBIN IO/, TEXHOJIOTHSIX
rajibBaHUKa

Wrtoro no pasneny 22

Pe3epBHOE Bpemst 2

OBILEE KOJIMYECTBO 68

YACOB I10 ITPO'PAMME
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11 KJIACC

DJICKTPOMArHUTHAS

MHAYKIA

B3aumonelicTBre TOCTOSTHHEBIX
MarHuToB. MarHuTHoeE 1o0Je.
BexTop MarHuTHOM MHYKIIUH.
[IpyHUIMD Cynepno3ULuU
MarHuTHBIX TTojieH. JInaun
MarHuTHOW MHAyKIuu. Kaptuna
IIMHAA MarHUTHOW UHTYKIIHH TTOJIS
[MOCTOSIHHBIX MarHuTOB.

MarsHuTHoO€ 10JIe TPOBOIHUKA

¢ TokoM. KapTuHa nTuHUN MHIYKIUH
MarHUTHOTO TOJISI JUTMHHOTO
[TPSIMOTO MTPOBOJIHUKA U 3aMKHYTOT'O
KOJIBLIEBOTO MPOBOJIHUKA, KAaTYILIKU

c TokoM. OnbIT DpcTea.

Ne /1 [HaumenoBanue KonuuecTtBo OcHOBHBIE BUBI JEATEIHHOCTU
[pa3lIENoB U TEM 4acoB [IporpamMMHO€E coJlep KaHHe 00yJaroIuxcs
y4eOHOTOo MpeaMeTa

Paznen 1. DnexkrpoanHaMuka

1.1 MarauTHoOe ToJe. 11 [TocTOsITHHBIE MAarHUTHI. [IpoBeaeHUE SKCIEPUMEHTA: U3yUYECHUE

MArHUTHOTO MOJISI KATYIIKU C TOKOM;
VCCIIEIOBAHUE JEHUCTBUS IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
MCCIIEIOBAHUE SIBJICHUS
PIIEKTPOMArHUTHOW UHIAYKIIUU.

OrnieHKa a0COIOTHBIX M OTHOCUTEJIBHBIX
MOTPENTHOCTEN U3MEPEHHUMN (PU3NUECKHUX
BEJIMYMH.

OOBsICHEHUE TIPUHITUIIOB JICUCTBUS U
YCJIOBHI 0€3011acCHOTO MTPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB,
PIEKTPOMArHUTOB, 3JIEKTPOABUIATENS,
YCKOPUTENIEN 3JIEMEHTAPHBIX YaCTHII,

HHHYKHHOHHOﬁ IIC4YHu.
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BzanmopaencTBue npoBOJHUKOB
C TOKOM.

Cuna Amrepa, €€ MOAyJb U
HarpaBJICHUE.

Cuina Jlopenua, e€ MOyJib U
HaIlpaBJICHUE. [[BUKEHUE

3apsSKCHHOM YaCTHUIIbI

Pemienue pacy€THbIX 3a1a4

Ha TpUMEHEHUE HOPMYIT TEMbI
«MarauTHoe 1nosie. DJIeKTpOMarHuTHas
VHITYKIHS.

Pentenne kauyeCTBEHHBIX 3a4a9

C OIOPOY HA U3YUYCHHBIC 3aKOHBI,

3AKOHOMEPHOCTH U (PU3HUYECKHE
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B OJTHOPOJHOM MArHUTHOM IOJIE.
Pa6ora cunel Jlopenia.

SBIIEHNE 2IIEKTPOMATHUTHOU
nHayKouu. [loTok BekTopa
MAarHUTHOW MHTYKIIVH.
DJIEKTPOJABHKYIIAS CHAJIA HHAYKIIHH.
3aKOH 3JI€KTPOMAarHUTHOM MHIYKIIUU
Dapajes.

BuxpeBoe 3JIeKTpUIeCKOe MOoJIe.
DJIEKTPOJIBHXKYILAs CHJIa UHAYKIIUU B
MPOBOJHUKE, JIBHXKYIIIEMCS
[MOCTYIATEIBHO B OJJTHOPOJHOM
MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTD. SIBIEHUE
CaMOMHIYKIIMU. DJIEKTPOABUKYIIIAs
CHJIa CAMOUHIYKIIMH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C
TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

SIBJICHHSI TEMbI «MarHuTHoe 1oJe.
DIIEKTPOMArHUTHASI HHTYKLIHSD.
OnpeneneHre HalpaBiIeHUs! BEKTOpa
MHIYKIMA MarHUTHOTO MOJISl IPOBOAHUKA
C TOKOM, cujibl AMriepa u cuiibsl JIopeHna.
Pacnio3HaBanue (GU3HUECKUX SBJICHHUN B
YU4EOHBIX OIBITAX U OKPY’KAIOLIEH JKU3HU:
B3aUMOJICHICTBUE MarHUTOB,
AIIEKTPOMATrHUTHAS UHIYKIUS, JEHCTBUE
MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM
W JBWKYLIMNCS 3apsil.

AHaNU3 3JIEKTPOMArHUTHBIX SIBJICHUH C
MCITOJIb30BAaHUEM 3aKOHA
PIEKTPOMArHUTHOW MHAYKIMU. Onucanue
M3YYEHHBIX CBOMCTB BEILECTB U
HIIEKTPOMATrHUTHBIX SIBJICHUM C
MCIIOJIb30BaHUEM

(bU3MYECKUX BEIMYMH: UHIYKIUS
MarHUTHOTO MOJIs, Cuila AMIiepa, cuia

Jlopenna, ”HAYKTUBHOCTb KaTyLIKH,
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TexXHuYeCcKne yCTpOUCTBa U
MPAKTUYECKOE MPUMEHCHUE:
[MOCTOSTHHBIE MAarHUTHI,
BJIEKTPOMArHUTHI,
BJIEKTPOJIBUTATEIIb, YCKOPUTEIN
AJIEMEHTapPHBIX YaCTHIL,

MHAYKOWMOHHAA I1CYb

OHCPIUs OJICKTPUICCKOTO U MAIrHUTHOT'O

moJei

Hrtoro no pazneny

11
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Pasnen 2. KoseOauus v BOJHEBI

2.1

MexaHnyeckue u
PJIEKTPOMArHUTHBIC

KOJICOaHMS

KonebarenbHas cucrema.
CBOOOIHBIE MEXaHUYECKUE
KoJeOaHus. ['apmoHUecKue
konebanus. [lepuon, yacrora,
aMIUTATYa U (a3a KojaeOaHuH.
[Ipy>KMHHBIN MasATHUK.
MareMaTu4eCcKui MasiTHUK.
YpaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBparnienue snepruu
IpY TaPMOHUYECKUX KOJICOaHUSIX.
KonebaTenbHbIi KOHTYP.
CBOOOHBIE ANEKTPOMArHUTHBIE
K0JIeOaHHs B UIECATILHOM
K0JIE0aTEIIbHOM KOHTYpE. AHAJIOTHS

MCIKIY MCXaHUYICCKUMHU H

OJICKTPOMAriuTHBIMHU KoJeOaHHUSIMU.

Dopmyna TomcoHa. 3aKOH
COXpaHEHUs YHEPTUHU B UJI€ATBHOM

K0J1e0aTeIbHOM KOHTYpE.

VccnemoBaHue mapamMeTpoB
KOJIe0aTeIPHON CHCTEMBI — TIEPHUO/Ia,
JaCTOTHI, AMIUTATYABI U (a3bl

KoJieOaHui (MPYy>KUHHBIN W/ UK
MaTeMaTHYECKUA MAsITHUK).
HaOmnronenue 3atyxaromumx KojieOaHuid.
HccnenoBaHue CBOMCTB BRIHYKIECHHBIX
KOoJIeOaHUI.

Hab6mronenue pesonanca. [Iposeaenue
AKCIIEPUMEHTA: NCCIICTOBAHNE
3aBUCUMOCTH TEpHOa MAJIBIX KoJieOaHU
rpy3a Ha HUTU

OT JTMHBI HUTH U MAacChl TPy3a;
MCCJICIOBAHNE TTIEPEMEHHOTO TOKA B IEMH
13 MOCJIeI0BATEIHLHO

COCTMHEHHBIX KOH/ICHCATOPA, KATYIIKH
pe3ucropa.

O1ieHKa aOCONFOTHBIX U OTHOCUTEIBHBIX

MOTPEIIHOCTEeH U3MEPEHUM (PU3UIECKUX
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[IpencraBieHne O 3aTyXarOLIIUX
KoJeOaHusX. BeIHyX/1eHHbIE
MEXaHUYEeCKUE KOJIeOaHusl.
Pe3onanc. BeiHyX1eHHbBIE
PIIEKTPOMATHUTHBIE KOJIEOAHUS.
[IepeMeHHBIN TOK.

CuHyCOMTAIBHBINA IEPEMEHHBIN TOK.

BEJINYMH.

OOBsICHEHUE TIPUHIIUIIOB ICHCTBUS U
YCIIOBUI 0€301acHOT0 MPUMEHEHUS
PIIEKTPUYECKOT0 3BOHKA, TEHEPATOpa
MMEPEMEHHOTO TOKA, JINHUU
pIIEKTpoInepeaay.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
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MOIIHOCTB TEPEMEHHOTO TOKA. 3aJaHHON (PU3MUECKON MOJIENbBIO
AMIUIUTYAHOE U IEHCTBYIOIIIEE C MCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U

SHAYCHHUC CWJIbI TOKA U HAIIPSAKCHUS. CI)OpMy.TI, OIMKCBhIBAIOIINX MCXAHUYCCKHUEC U

Tpancdopmarop. [IponsBoacTso, AIIEKTPOMATrHUTHBIC KOJICOAHW.
nepenaya u noTpedsieHue Onucanue MEXaHUYECKUX U
PIIEKTPUYECKON SHEPTUU. AIIEKTPOMArHUTHBIX KOJIeOaHUM ¢
DKOJIOTUYECKHUE PUCKU MCIIOJIb30BaHUEM (DU3UYECKUX BEIUYHH:

[IPpH IIPOU3BOACTBC JJICKTPOOHCPIUH. [ICPUOIA U YaCTOTa

KynpTypa ucnonb3oBaHus KoJeOaHuil, aMIinTyAa u asza
PIICKTPOIHEPTUHU B TIOBCEIHEBHOM KoJIeOaHUM, 3apsil M CHIa TOKa
PKU3HH. B FAPMOHUYECKHX AJIEKTPOMArHUTHBIX
TexHuyeckue ycTporcTBa u KOJICOAHUSIX.

IPAKTUYECKOE IPUMEHEHUE: PemeHne KaueCTBEHHBIX 3a1a4

PIEKTPUYECKUI 3BOHOK, TEHEPATOp  |C ONOPOIl HAa U3yYEHHbIE 3aKOHBI,

MIEPEMECHHOT'O TOKA, JINHUHU 3aKOHOMEPHOCTH, ONHMCHIBAIOIIIHE
DIIEKTpoIIepeaay MEXaHUICCKHE U DJICKTPOMAarHUTHBIC
KOJICOaHMs.

PaboTa B rpynmax mpu riaHUPOBAHUH,
[IPOBEICHUN U UHTEPIIPETALUU

PE3YyJIbTATOB OIILITOB, 1 AHAJIN3C

(Y]




JTOIMIOJTHUTCIIbHBIX HCTOYHHKOB

uH(GOpPMAIIUU TI0 TEME

2.2

MexaHu4yecKue u
PIICKTPOMAarHUTHHIE

BOJIHBI

MexaHn4ecKre BOJIHBI, YCIOBUS
pacapoctpanenus. [lepuog.
CKOpOCTB paciupOCTpaHEHUS U

JIJIMHA BOJIHBIL. HonepeqHHe u

N3yuenue oOpa3oBaHus U
pactpocTpaHEHUs TOTIEPEUHBIX U
MPOJIOJTBHBIX BOJIH.

Habmtonenue otpaskeHus
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MpPOJOJbHBIE BONHBI. IHTepdepeHus
U TU(PPAKIUST MEXaHUYECKUX BOJIH.
3Byk. CkOpocTh 3ByKa. [ poMKOCTB
3ByKa. Beicota ToHa. TeMOp 3ByKa.
JJIEKTPOMAarHUTHBIEC BOJIHBI.

Y crioBUs M3ITy4YEHUS
PIIEKTPOMATrHUTHBIX BOJIH. B3anmuas
OpueHTalus BEeKTopoB E, B,

L B DJIEKTPOMarHUTHOM BOJIHE.
CBoOIiCTBa 3JIEKTPOMarHUTHBIX BOJIH:
OTpaXk€eHue, NPeJTOMIICHHE,
noJIIpu3alus, 1ugpaxmus,
uHTepdepenius. CKopocTb
PIIEKTPOMATrHUTHBIX BOJIH.

[1Ikaa 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHre AMeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[ IpyHUIMITBI paJUOCBS3H U
TeneBuaeHus. Paguonokanus.

3J’I6KTpOMaFHI/ITHOC 3arpA3HCHUC

U TIpeJIOMJICHUS, HHTeppepeHInn 1
Mudpakii MEXaHUYECKUX BOJIH.
HaGnrogeHue cBs3u rpOMKOCTH 3ByKa U
BBICOTHI TOHA C AMIUIUTYI0N U
JaCTOTOM KOJIeOaHUH, 3BYKOBOTO
pe30HaHca.

MccnenoBanue CBOWCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MPEIIOMJIICHUE, TTOJISIPU3aLKs,
mudpakiys, “HTepdepeHITus.
MN3ydeHne ycioBUM U3Ty4YECHUS
AIIEKTPOMArHUTHBIX BOJIH, B3aUMHOMN
opueHTauuu BeKTopoB E, B,

L B AJICKTPOMarHuTHOM BOJTHE.
M3yyeHne npuMeHeHus
PIICKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsiICHEHUE TIPUHIIUIIOB JICUCTBUS U
YCIIOBUI 0€30MacHOr0 MPUMEHEHUS

MY3bIKaJIbHBIX HHCTPYMEHTOB,

[




OKPYKaIOIIEH Cpebl. VIBTPa3BYKOBOM AMArHOCTUKU

TexHuyeckue ycTporucTBa u B TEXHUKE U MEIULMHE, pasapa,
[IPAKTUYECKOE IPUMEHEHUE: paauoNpuEMHIKA, TEJIEBU30Pa, aHTCHHBI,
MY3bIKAJIbHbIE UHCTPYMEHTHI, reneona, CBU-neun. Pemenne
YIBbTPa3ByKOBasl TUATHOCTHKA PACUETHBIX M KAYECTBEHHBIX 3a/a4 C

B TEXHUKE U MEIULIMHE, pajap, OIIOpPOM HA U3YUYEHHBIC 3aKOHBI

N 3aKOHOMCPHOCTH, OITUCBIBAIOIINC
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PagIuONPUEMHHUK, TEIEBU30P, AaHTCHHA,

tenepon, CBU-neupb

pacnpoCTpaHEHUE MEXAHUYECKUX U
PIEKTPOMArHUTHBIX BOJIH.
Vcnonp30Banne NHPOPMAITMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUHU U
MpeICTaBICHUs HHPOpMalun

[IpU [IOATOTOBKE COOOIICHUI

00 MCHOJIb30BaHUH JIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

'YuacTue B JUCKYCCUU

00 3IEKTPOMATrHUTHOM 3arpsi3HEHUN
OKPYKaOIIEH CPEIbI.

PaboTa B rpynmax mpu riaHUpOBaHUH,
MPOBEICHUH U UHTEPIPETALIMU
PE3YJbTATOB OIBITOB M aHAJIN3E
NTOTIOJTHUTEIBHBIX UCTOYHUKOB

MH(pOpMaIUKU IO TEME
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OnTuka 10 ['eomeTpuyeckas ONTHKA. M3yueHue siBJIEHUS MTOJHOTO

[ IpsAMOJIMHEWHOE PAaCIIPOCTPAaHEHNE  [BHYTPEHHETO OTPAKEHUS, ET0

CBETa B OAHOPOIHOM cpene. JIyu [IPUMEHEHUS B CBETOBO/IE.

cBeTa. TOYeyHbI UICTOYHMK CcBeTa.  [M3ydeHue MoAesie MUKpPOCKOIIA,
OTtpakeHue cBeTa. 3aKOHbI TEJIECKOIa.

oTpaxxeHus ceera. [loctpoeHne [loydeHue cuekTpa ¢ IOMOIIBIO TPU3MBI
M300pakKeHHI B IIIOCKOM 3€pKalie. 1 AU pakuroHHON pem€Tku. 3mepenue
[IpenomiieHue cBera. 3aKOHBI MOKa3aTelIs MPEIOMIICHUS CTEKIIA.

npesnomiieHus cBera. AdbcomotHeiii  MccnegoBanue CBOMCTB N300paykeHU

MOKa3aTcJib IPCIOMIICHUS. ITonnoe
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BHYTpEeHHEE oTpakeHue. [IpenenbHbiin
YTOJI IOJIHOTO BHYTPEHHETO
OTpaXKCHHUSI.

Jlucniepcust cBera. CIIOXKHBIN COCTaB
Oesoro cera. LlBer.

CoOuparoliye 1 paccenuBaroImue
nmH3bI. ToHKas JnH3a. DOKYyCHOE
[PACCTOSIHME U ONITHUYECKas CHUJIa
TOHKOM JuH3b1. [locTpoeHue
M300paKEHUN B COOMPAIOIINX U
paccenBarommx JuH3ax. opmyna
TOHKOM JIMH3BI. Y BEJIUUYCHUE,
JTaBaeMo€ JIMH30M.

[Ipenensl npUMEHUMOCTH
FEOMETPUYECKOU ONITUKH.

BonnoBas ontuka. UHTepdepeHus
cBeTa. KorepeHTHbIE HCTOUHUKH.

Y cioBust HAOJIIOICHUSI MAKCUMYMOB U
MUHHMYMOB

B UHTEP(HEPEHIIMOHHON KapTUHE OT

B JIMH3AX.
OObsiCHEHUE IPUHIIUIIOB IEUCTBUS U
YCIIOBUI 06€30MacHOT0 MPUMEHEHHUS
OYKOB, JTyTIbl, (hOTOAIIIApaTa,
MMPOEKIIMOHHOTO amnmnapara,

MUKpPOCKOIIa, TEJIECKOIa, BOJOKOHHOU
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
MOJISIPOUIA.

Periennre pacu€THBIX 3a/1a4 C IBHO
3aTaHHOMN (PU3UYECKON MOJICIIBIO

C MCIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB U
(dhopMyJ1 reOMETPUUYECKOUN ONITUKH.
[TocTpoenue u onucanrie n300paxeHus,
CO37aBaEMOT0 MJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

PaccMmoTpeHue npeaenoB NPUMEHUMOCTH
FEOMETPUYECKOU ONTUKH.
Pacnio3naBanue GuU3NUECKUX SBICHUN B
OMBITAX U OKPYKAIOIIEH KU3HU:

MPSIMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA,
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NMBYX CHH(A3HBIX KOTePEHTHBIX
MCTOYHHUKOB.

Jludpakius ceeta. JudpakiuoHHas
pemeéTka. Y cloBre HabII0AeHUs
[JIABHBIX MAKCHMYMOB TP TaICHUH
MOHOXPOMATHUYECKOTO CBETa

Ha TU(PPAKIUOHHYIO PEIIETKY.

OTpaKeHHE, PETOMIICHUE,
uHTephepeHus, Tubpaxius u
MOJISIPU3aLUs CBETa, IUCIEPCHs CBETA.
M3yuenune ycnoBUid HAOMIOACHUS
MaKCHUMyMOB 1 MUHUMYMOB

B MHTEP(EPEHIIMOHHON KapTHUHE
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[Monsspu3zanus cBera. TeXHHUCCKHE
YCTPOMCTBA U IPAKTUIECKOE
MPUMCHCHHE: OUKH, JIyTIa,
¢doToamnmapar, MpOEKIIMOHHBII
arrmapar,

MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TUPPAKITUOHHAS PEIIETKA,

[MOJIAPOU I

OT IBYX CHH(A3HBIX KOTEPCHTHBIX
MCTOYHHKOB.

Y cnoBue HAOIONCHMS TJIABHBIX
MaKCUMYMOB TP TIaJCHUN
MOHOXPOMAaTHYECKOI'O CBETa

Ha JU(PPAKIMOHHYIO PEIIETKY.
AHAJIN3 ONITUYECKUX SIBJICHHUMN

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH

MPSAMOJIMHEMHOTO PaCIpOCTPaHEHUS

CBCTA, 3dKOHLBI OTPAKXCHHUA CBCTA, 3dKOHLBI

MPEJIOMJICHUS CBETA.
Ornucadnue ONTUYCCKUX SIBJICHUM C
MCITOJIb30BaHNEM (PU3HYECKUX

BEJIMYMH: OKYCHOE PACCTOSTHUE U

OIITHYCCKAas CHujia JIMH3bI

lToro o pazneny

24

Paznen 3. OcHOBBI cienuanbHOM TeopuH OTHOCUTENbHOCTH (Hanee — CTO)
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3.1

OCHOBBI CIIEIIHAJILHOMN
TeOpUHn

OTHOCHUTCIIbHOCTHU

4

['paHUIBl NPUMEHUMOCTH
KJIACCHUYECKOM MEXAHUKHU.
[TocTynaTel cienuagibHON TEOPUHN
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJTIyJISl CKOPOCTH CBETA B BAKyyME,
[IPUHLIUIT OTHOCUTEIBHOCTH
OUHILITEHA.

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTHU. 3aMe/IJIEHUE

BPCMCHH U COKPAIICHUC AJINHBI.

Perienre kauecTBEHHBIX 3a7a4

C OIIOPOU HA M3YUYEHHBIE MMOCTYJIATHI
CTO.

Vcrionp3oBanre HHOOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TTOMCKa,
CTPYKTYPHUPOBaHUS, HHTEPIIPETALIUU U
MpecTaBIeHUs] HHOOPMaLUK TPU
MOATOTOBKE COOOIIEHUI O TPaHHUIaX
MIPUMEHUMOCTH KJIACCUYECKOM

MexaHuku 1 ocHoBax CTO
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DHEprusi 1 UMITYJIbC
PENATUBUCTCKON YacTULlbl. CBSA3b
MAaCCBhI C SHEPTUEN U UMITYJIbCOM
PEIATUBUCTCKON

qaCTHIEI. 3Hepr M1 ITIOKOA

Htoro no paszueny

Paznen 4. KBanroas ¢usuka
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4.1

DJIeMEHThI KBAHTOBOM

OIITUKH

6

Dotonbl. Popmyia [1nanka cBsa3u
HPHEPTUM (POTOHA C €r0 YaCTOTOM.
DHeprusi 1 UMNyJbC (HOoTOHA.
OTKpBITHE U HCCIIEAOBAaHUE

doroadpdexra. OnbiTer A.T.

CroneroBa. 3akoHbl poTordPexTa.

YpaBHEeHHE

Diinirelina st pororddexra.

«Kpacnas rpanuna» dotodrddexra.

JlaBnenue cBeta. OMbBIThI
I1.H. JleGenena.

XUMHUYECKOe IEHUCTBUE CBETA.
TexHuyeckue ycTporcTBa u
MPaKTUYECKOE MTPUMEHECHHUE:
(oTO37EMEHT, POTONATUHK,

COJIHEUHas OaTapesi, CBETOIUO

HaoOmonenue ¢potodrddexra

Ha YCTAHOBKE C IMHKOBOM TIJIACTUHOM.
VccnenoBaHue 3aKOHOB BHEIITHETO
boTordexra.

OOBsICHEHNE OCHOBHBIX IMPUHIIATIOB
NENCTBUS TEXHUYECKUX YCTPOMCTB,
Takux Kak: (OTOANEeMEHT, (HOTOAATUHK,
coJiHeYHasi baTapes, CBETOANO; U
YCIIOBUM UX O€30MacHOTO MPUMEHEHUS B
MMPAKTUYECKON KU3HHU.

Pelienne pacu€THBIX 3a/1a4 C IBHO
3aIaHHON (PM3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(hopMyJI KBAHTOBOM OIITHUKH.

PerieHre KaueCTBEHHBIX 3a7a4

C OIIOPOM HA U3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
Pacnio3naBanue GU3NYECKUX SIBICHUN

B y4EOHBIX OIBITAX:
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(doTornexkTpudeckuii 3 (PexT, CBETOBOE
aBJICHHE.

Omnucanure N3YYCHHBIX KBAHTOBBIX
SIBJICHUI U TTPOLIECCOB

C MCIIOJTh30BaHUEM (PH3UIECKHIX BEJIMYMH:
CKOPOCTbH JICKTPOMArHUTHBIX BOJIH,
TUTMHA BOJIHBI M YaCTOTa CBETA,

AHEPTUS U UMITYJIHC (OTOHA
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4.2

Ctpoenue atoma

Moxens atoma TomcoHa. OOBITEI
Pesepdopaa no paccesHuro
a-dactull. [InanerapHas Mmonensb
aroma. [loctynatel bopa.

W3nydenue u moromieHue OTOHOB
[IpY [IEPEXOJIE aTOMa C OAHOTO YPOBHS
DHEPIUM Ha APYrou. Buapl cnekTpos.
CrnexTp ypoBHEHN S3HEPTUH aTOMaA
BOJOPOJA.

BomaHoBBIe cBOiicTBa yacTui. BoaHEBI
ne bpoiusa. KopryckynsipHo-
BOJIHOBOM AyaJIN3M.

CnOHTaHHOE M BBIHYKJICHHOE
V3JTyUYCHUE.

TexHuyeckue ycTporcTBa u
[TPAKTUYECKOE TPUMEHCHUE:
CIICKTPAJIbHBIN aHAJIU3
(CIEKTPOCKOIT), Ja3ep, KBAHTOBBIN

KOMITbIOTEP

N3ydenne mojaenu onbita Pesepdopna.
[IpoBeneHNE SKCIIEpUMEHTA

10 HAaOJIIOIEHUIO JIMHENUATOro CIIEKTpa.
Or1ieHKa aOCOMIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUHN (PU3NIECKIX
BEJINYMH.

MN3ydyenne moaenu aroma: TomcoHa,
IJIaHETAPHOM MOJIENIN aTOMa, MOJENH
aToma bopa.

3ydeHne CnekTpa ypoBHEN SHEPTUU
aToMa Bojopoaa. O0bsiCHEHHE
ITPUHLINIIOB IEVCTBUSA U YCIOBUN
0e301acHOr0 MPUMEHEHHUS
CIEKTPOCKOIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEPA.

Pemenne KaueCTBEHHbIX 3a7a4

C OIIOPOU HA M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE

SIBJICHHS 110 TCMC <<CTpO€HI/Ie aToMa».
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PacrioznaBanue GU3NYECKUX SIBICHUHN B
Y4€OHBIX OIBbITaX: BOSHUKHOBEHHE
JIMHEWYATOrO CIEKTPaA U3JIYyYEHHUs.
AHaQJIN3 KBAaHTOBBIX IPOLIECCOB U
SIBJICHUM C UCIIOJIb30BaHUEM IIOCTYJIATOB

bopa
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4.3

ATOMHOE ]IpO

JKCIIEPUMEHTHI, JOKa3bIBAIOIINE
CJI0’KHOCTh CTPOCHHUS Spa.
OTKpBITHE PaTUOAKTUBHOCTU. OTBITHI
Pe3epdopaa no onpeaeneHuio cocrana
PaIMOAKTUBHOTO U3JTyUYCHUS.
CaoiicTBa anbda-, 6era-, raMma-
n3nydyeHud. BnusHue
[PaIMOAKTUBHOCTHU HA KUBBIE
OpraHU3MBI.

OTKpBITHE IPOTOHA U HEUTPOHA.
Hyxiionnas Mmojiens siapa
['eitzenOepra-NBaneHko.

Sapsin saapa. MaccoBoe 4uciio aapa.
M30TOoMBL.

Anbda-pacnaa. IIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. I'amma-
M3JIydeHre. 3aKOH PaguOaKTUBHOIO
pacraja.

DHEPrusl CBA3U HYKJIOHOB B fAJIpe.

Sl iepHbIE CHUIIBI.

M3ydeHne 3KCIepUuMEHTOB,
ITOKa3bIBAIOIIUX CI0KHOCTh CTPOCHUS
ATOMHOTO SAJIpa.

HccnenoBanre TpekoB 4acTull (1o
rotoBsIM (hoTorpadusm). M3yuenune
SIEPHBIX CUJI, SIEPHBIX PEAKIIUNA CHHTE3a
M pacraja, TEpMOSIIEPHOTO CUHTE3A.
M3ydyeHne HyKJIOHHOW MOJIENH siapa
["eitzenOepra-lBaneHko.

OOBsICHEHUE YCTPOUCTBA U IPUMEHEHHUS
TO3UMETpa, KaMepbl BUIIbCOHA, A1€pHOTO
peakTopa, aTOMHON OOMOBI.

Pemenue 3ama4 ¢ onopou

Ha [OJy4YEHHbIEC 3HAHUS, B T.U. O 3apsJie U
MacCOBOM YHCIIE /Ipa.

Pacnio3naBanue GU3NUECKUX SIBICHUM B
YYEOHBIX ONBITaX U B OKPY>KaroIIen
PKW3HU: €CTECTBEHHAs! U UCKYCCTBEHHAs

PaaAnOaKTUBHOCTD.
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JledekT macchl sapa.

AnepHbie peakuuu. JleneHue u CUHTE3
sIep.

Anepnslii peakTop. TepMosaepHbIi
cuHTe3. [IpoOaembl U MepcneKTUBI
SIIEPHON SHEPTETUKH.
JKOJIOTHYECKHE ACTIEKTHI SIEPHOM
DHEPIETUKHU.

DJIeMEHTapHbIe YacTULlbl. OTKpBITHE
[IO3UTPOHA.

MeTo1b1 HAOJIIOACHUS U PErUCTpaIun
DJIEMEHTAPHBIX YACTHUL.
DyHIaMEHTAJIBHBIEC B3aUMOICHCTBHS.
EArHCTBO PU3NYECKON KapTUHBI
MUpa. TeXHUYeCKue yCTporucTBa U
PAKTHYECKOE TPUMEHEHHE:
1103UMETp, KaMepa BuiibcoHna,

SIIIEPHBIN peakTop, aToOMHas bomba

Onucanue KBaHTOBBIX SIBJICHUU U
[IPOLIECCOB C UCIOJIb30BAHUEM
(U3UYECKUX BEIMUWH: TIEPHO,T
[MOJTypacriaia, SHEPTHs CBSI3U ATOMHBIX
s5ep, 1eexT Macchl spa.

AHaQJIN3 IIPOLIECCOB U SIBJICHUM C
VCII0JIb30BaHUEM 3aKOHOB U IIOCTYJIATOB:
3aKOH COXPAaHEHUs JJIEKTPUUECKOTO
3apsa, 3aKOH COXPaHEHUS MacCOBOTO
yuciia, nocryiarsl bopa, 3aKoH
PaIMOAKTUBHOIO pacnaja.

Yyactue B paboTe KpyTJioro croja
«DyHIaMEHTAJIbHBIEC B3AaUMOJICHCTBHS.
EAnHCTBO PU3NUYECKOW KAPTUHBI MUPAY.
Vcrionp3oBanue HHOOPMAITMOHHBIX
TEXHOJIOTUH IJIs1 IIOUCKA,
CTPYKTYPHUPOBaHUS, HHTEPIIPETALIUU U
MpeaCcTaBICHUs] HHPOPMAIIUU TIPU
MOATOTOBKE COOOIICHUI O TPUMEHEHU U

3aKOHOB KBAHTOBOM (DU3UKHU B TEXHUKE U
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TCXHOJOTHAX, OKOJTOTHYCCKUX

ACIIEKTaXx SIACPHOU DHEPTETUKHU

Hrtoro no pasneny

15
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Pa3nen 5. D1eMeHThl ACTPOHOMUH U aCTPODU3UKU

0.1 DJIEMEHTBI ACTPOHOMUH

1 acTpOU3UKH

7

DTarbl pa3BUTHUS ACTPOHOMHUH.
[IpukalHOE U MUPOBO33PEHUECKOE
3HAYCHUE AaCTPOHOMMUH.

Bug 3Bé3nHoro neba. Co3pe3ausi,
SIpKUE 3BE3/IbI, TIJIAHETHI, UX BUAUMOE
TIBIDKCHHE.

ConHedHas cucTeMa.

Comnnne. ConHeyHas aKTUBHOCTb.
Nctounuk 3Heprun CoHIa U 3BE3I.
3BE3/1bI, UX OCHOBHBIC
XapakTepucTuku. Jluarpamma
(CIIEKTPaJIbHBIN KJIACC — CBETUMOCTD.
3BE3ILI IJIaBHOU
110CJICIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIS 3BE3]T
rJIAaBHOM ITOCJIEOBATCIHHOCTH.
BryTpenHee cTpoeHue 3BE3 .
CoBpEMEHHBIE TIPEICTABICHUS O

[MPOUCXOKACHNUHU U 3BOJIIOIINH COJ'IHIIa

Iloaroroska cooO1enuii 00 FTanax
Pa3BUTHSI ACTPOHOMUHU, O IPUKIATHOM U
MHPOBO33PEHYECKOM 3HAUYCHHUU
ACTPOHOMHUM, O METOAaX MOTYYECHHUS
HAYYHBIX aCTPOHOMUYECKUX 3HAHU,
OTKPBITUSIX B COBPEMEHHOU aCTPOHOMUHU.
M3yueHne COBpEMEHHBIX ITPEICTABICHUM
0 IPOUCXO0XKACHUHU U 3Boonnu ColiHIa
1 3BE3/I.

M3ydyeHne TUIIOB rajakTHK,
paauorajakTUK U KBa3apos. M3yueHue
NIBYDKEHUS HEOECHBIX TEJI, DBOJIIOIMHT
3BE31 U BecenenHoi, mpoieccos,
MPOUCXOAIINX B 3BE3/1aX, B 3BE3IHBIX
CHUCTEMaX,

B MEKTAIAKTUUECKOU Cpelie,
MacIITaOHOU CTPYKTYpbl BeeneHHoit,
OO0BsicHeHue paciupeHus: BeeneHHoit Ha

OCHOBE 3aK0oHa Xa0o0uia.
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1 3BE31. DTaNbl )KU3HU 3BE3]I.

Ilonoxenue u neuxenue CoiiHIia B
["amakTuke. THUITBI TAJIAKTUK.
PaguoranakTuku v KBazapsbl.

UEpHbIe ABIPHI B S/Ipax rajJakTUK.

Muineunsii [lyTs — Hamma ['amakTuka.

[ToaroroBka K 00CYXACHUIO
HEpEUIEHHBIX TPO0JIEM aCTPOHOMUM.
[IpoBenenue HabMOACHUI
HEBOOPYKEHHBIM IJ1a30M

C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX

HpI/IJIO)KeHI/Iﬁ JJI OIIPCACIICHUSA
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Bcenennas. Paciuupenue
Bcenennoit. 3akon Xa06:ma.
Pasz0eranue ranaktuk. Teopus
bosbmroro B3peiBa. PennkroBoe
M3ITy4YCHHE.

MacmTabHasi CTpyKTypa
Bcenennon. MeraranakTuka.
Hepeénnpie npo6ieMsl

ACTPOHOMUU

MOJIO)KEHUS HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3/Hs
CeBepHOro nosymapus 1 spKue 3BE3/bl.
[IpoBenenre HAOTIOIEHU B TEIECKOI
JlyHbl, uianet, Mieunoro [lyTu.
YyacTue B TUCKYCCUU O HEPEIICHHBIX

HpO6JI€MaX aCTPOHOMHH

HToro no paszneny U

Paznen 6. O6o6maroiiee MoBTOPEHNE
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6.1

O0o01aromee

[MOBTOPEHHE

O000I1IIEHNE U CHCTEMATHU3AIINS
COZIEpKaHUS pa3JeIoB Kypca
«Mexanuka», «MonekyJsipHas
(du3rKa ¥ TEpPMOAMHAMUKA,
«InexTpoauHaMukay, «Konedbanus u
BOJIHBI», «OCHOBBI CIIEIIUATBHOMN
TEOPUU OTHOCUTEIBLHOCTHY,
«KBanToBas puznkan, « 31eMeHTHI
ACTPOHOMUU U aCTPOUUKI.
Ponb pu3uku u acTpoHOMUU B
PKOHOMUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3TUYECKOM cepax
NesTEIbHOCTH YEI0BEKa, POib U
MECTO (PM3UKHU M ACTPOHOMHH

B COBPEMEHHON HAyYHOU KapTUHE

MHPA, 3HAUCHUE OMUCATEIBHOM,

YyacTre B TUCKYCCHUHU O POJIU (DU3UKHU U
ACTPOHOMUU B PA3IMYHBIX cepax
ITeATEIILHOCTH YCJIOBEKa.

ITonroroBka coOOOIIEHUH O MECTe
(U3UYECKON KapTHHBI MUPA B PSITY
COBPEMEHHBIX ITPEICTABICHUM

0 TIPUPOJIE.

BrimosHeHne yueOHbIX 3ajaHuH,
ITEMOHCTPUPYIOIINX OCBOEHUE OCHOBHBIX
MOHATUM, PU3NUECKUX BEITUYUH U

3aK0oHOB Kypca ¢puszuku 10—11 xmaccos
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CHCTEMATU3UPYIOLIEH,
OOBSICHUTENBHOM U

MPOTHOCTUYECKON (PYHKIMI
(uznyecKoit Teopuu, poJib
(puznyeckoit Teopun B GOPMUPOBAHUU
MpEICTAaBICHUI

0 (pusnueckoi kKapTUHE MUPA, MECTO
(pu3nyeCcKOi KapTUHBI MUpa

B 00ILIEM PSAY COBPEMEHHBIX
ECTECTBEHHO-HAYUHBIX

[IPEICTABICHUN O IPUPOJIE

Wrtoro no pasneny 4
Pe3epBHOE Bpemst 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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