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OdenepanvHas pabouas mporpamma 1o ydeOHOMYy Tipenmery «Dusmkay
(yrnyOneHHbIH ypoBeHb) (mpeamTHas 00yiacTh «EcTecTBeHHO-HAy4YHBIE MPEIMETHI)
(mamee COOTBETCTBEHHO — MporpamMma 1o ¢uszuke, (rU3nKa) BKIIOYACT MOSCHUTEIHHYIO
3alHCKY, COJEp)KaHWe OOYYCHWsI, TUIAHUPYEMBIC PE3YyIbTaThl OCBOCHHUS IMPOTPAMMBI
no (Qu3MKe, TEMaTUYEeCKOe IUIAaHUPOBAaHUE, TepedeHb (KOAU(UKATOP) MPOBEPSIEMBIX
TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOW O0pa30BaTEIBHOM MPOTPAMMBI
cpemHero o0miero 0opa3oBaHus U SJIEMEHTOB COJIEpKaHuUs 1o (pru3mKe.

[TosicHuTenpHAs 3aMrcKa OTpaXkaeT OOIIMe eI U 3a1a9i PU3UKH, XapaKTECPUCTUKY
TICUXOJIOTHYECKUX TIPENOCHUIOK K €€ M3yYeHHUI0 00YyJaroIUMHUCS, MECTO B CTPYKTYpE
yueOHOro TMJiaHa, a TakkKe IMOAXO0Ibl K OTOOpYy CcoAepX aHHUs, K OINpeAeTICHUIO
TUTAHUPYEMBIX PEe3yJIbTaTOB.

Conepxanue oOOy4YeHHUsI PpPAaCKpbhIBa€T COJIEPXKATEJIbHbIC JIMHUU, KOTOPBIC
MpeaiaraloTcs Juisi 00s3aTeIbHOTO M3YYEHUSI B KaXKJIOM KJacCe Ha YPOBHE CPEIIHETrO
o0111ero oOpa3oBaHusl.

[TnanupyeMble pe3yiabTaThl OCBOCHHS MPOTrpaMMbl 10 (DHU3WKE BKIIOYAIOT
JUYHOCTHBIE, METallpeAMETHBIE PE3yJIbTaThl 3a BECh IMEPHOJl OOYyYEeHHs] Ha YPOBHE
cpemHero o0Omero oOpa3oBaHHs, a TaKKe MPEIMETHBIC JOCTIXKEHHS O0ydaromierocs
3a KaXKJIbI¥ TOJ] O0y4eHHUS.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no (¢u3uKe Ha ypoBHE CpeaHEro oduiero oopa3zoBaHus pa3zpaboTaHa
Ha OCHOBE TIOJIO)KEHMM M TpeOOBaHMM K pe3yibTaTaM OCBOCHHMS OCHOBHOM
oOpazoBarenbHO# Tporpammel, npenacrapieHHbix B PI'OC COO, a Takke ¢ yuyeTom
(benepanbHOl pabouelt mporpaMmMbl BocriuTanus U1 KoHueniuu npenojiapaHus yaeOHOro
npeameta «Puszmka» B 00pazoBaTeNbHBIX opraHusanmsx Poccuiickoit deneparum,
pealln3yIolUX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma mo ¢Qu3uke omnpenensieT o0s3aTENbHOE MNPEIMETHOE COJACpPIKAHUE,
YCTaHaBIMBAET PEKOMEHAYEMYIO IIOCJIEA0BATEIBHOCTh HM3YYEHUS TEM M Pa3/eiioB
y4eOHOT0 IpeIMETa C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHUKU
y4eOHOT0 mpoliecca, BO3paCTHBIX 0cOOeHHOCTel oOyuaromuxcs. [IporpamMma no pusuke
JaeT Mpe/CTaBICHUE O LIENAX, COJIepPKaHnu, O0IIel cTpareru o0y4eHus, BOCIIUTAHUS
Y pa3BUTHUS OOYHAOIINXCS CPEACTBAMU YUeOHOro npeameTa « Pu3nuKay Ha yriryOJIeHHOM
YPOBHE.

Nzydenne kypca (U3MKH yriIyOJIEGHHOTO YPOBHS MO3BOJSIET pean30BaTh 3aJauu
Mpo(eCCHOHAILHON OPUEHTAIMM, HAMPABIECHO HA CO3JaHUE YCIOBHUM NJIsi MPOSIBICHUS
CBOMX MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIbIM OO0YyYarolnMcs,
KOTOpblE  HEOOXOIMMBI  JJii  NPOJOJDKEHHs  O00pa3oBaHMs B OpPraHM3aLUsAX
npodeccuoHanbHOrO  00pa3oBaHUS MO  Pa3IUYHBIM  (PU3UKO-TEXHUYECKUM
Y MHXEHEPHBIM CIIEHUAJIBbHOCTSIM.



B nporpamme no ¢usuke omnpenensioTcs IUIAHHUPYEMbIE pe3yJIbTaThl OCBOEHUS
Kypca (u3uKM Ha ypOBHE CpeaHero oO0miero oOpa3oBaHUs: JMYHOCTHEIE,
MeTarpeIMeTHbIe, MPeIMEeTHbIE (Ha YIIIyOJIeHHOM ypoBHE). HayuHo-MeTo1010rHuecKoi
OCHOBOM 7151 pa3pabOTKu TPeOOBaHUM K TMYHOCTHBIM, METAMPEIMETHBIM U PEIMETHBIM
pe3ynbTaTamM 00yYaronIuxcsi, OCBOUBIIUX MpOrpaMMy 1o (U3HKE HAa YPOBHE CPEIHETO
oO1ero oOpa3oBaHus Ha YIIIyOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-JIEATEIbHOCTHBIN
MOJIXO/I.

[Iporpamma no (pu3MKe BKIIFOYAET:

IUTAaHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca PU3MKU Ha YIIIyOJIEHHOM YPOBHE, B TOM
quCIIie MPEAMETHBIC PE3YNIbTATHI IO T01aM 00yUYEHUS;

conepkaHue yueOHoro npeaMera «Pu3nkay mo rogamMm oOydIeHNS;

TEMaTUYECKOE TUTAHUPOBAHKE IO ToAaM 00yUYeHus;

nepeyeHb (KoauduKaTop) MPOBEPSAEMBIX TPEOOBAHUNM K pe3yjbTaTaM OCBOCHUS
OCHOBHOUM 00pa3zoBaTeIbHON MpOrpaMMbl CPEIHETO OOIIer0 00pa30BaHUs U 3JIEMEHTOB
coJiepKaHus 0 (PU3HKeE.

[Iporpamma no ¢usuke UMEET IPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BAHA
YUUTEIAMU PUBUKHU JJIs1 COCTABIICHUSI CBOMX pab0YUX MPOrpamM.

[Iporpamma no ¢pu3uke NpeaoCTaBISIET BO3MOXKHOCTH JJIsSI peasIu3allUuy Pa3InIHbIX
METOJMYECKUX TMOAXOJ0B K TpernojaBaHui0 (GU3NKKA Ha YriayOJIeHHOM YPOBHE
MIPU YCJIIOBUU COXPaHEHUS 00s13aTeIbHON YaCTU COAEp KaHus Kypca

®du3nka KaKk Hayka O Hanbojee OOUMX 3aKOHAaX MPUPObI, BHICTYMNasi B Ka4ECTBE
y4eOHOTO TMpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUU
00 okpyxkawmem wMupe. [IkoapHBIE Kypc QU3HKH — cUCTeMOOOpa3yrolui
JUTSI €CTECTBEHHO-HAYYHBIX YU€OHBIX TIPEIMETOB, MOCKOJIbKY (PM3MYECKUE 3aKOHBI JISKAT
B OCHOBE IIPOLIECCOB U SBJIICHHMM, HM3y4yaeMbIX XUMHUEW, Ouosorueu, Quanyeckoin
reorpadueit u actpoHomueil. Mcnonb30BaHWe M aKTUBHOE MpPUMEHEHHUE (DU3UUYECKHUX
3HAHUM OMPEACIINUIIO XapaKTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHI B cepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, TMOJY4YEHUSI HOBBIX MaTEpHAJIOB
C 3aJJaHHBIMHU CBOMcTBaMu. M3ydeHue pu3nKku BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI MuUpa oOydawmierocs, B (QopMUpOBaHUE YMEHUUN
MIPUMEHSTh HAYYHBIM METO/1 MO3HAHUS MPU BBHIMIOJTHEHUH UMU YU€OHBIX UCCIICIOBAHUM.

B ocHOBY Kypca pu3HMKH Ha ypOBHE CpeaHEro o0IIero oopa3oBaHus MOJIOKEH Pl
uJel, KOTOPBhIE MOKHO PACCMATPUBATh KaK MPUHIIMUIIBI €70 OCTPOEHUS.

Hoesa wuenocmunocmu. B COOTBETCTBUM C HEW Kypc SIBJISIETCS JIOTUYECKHU
3aBEPIICHHBIM, OH COJICPKUT MaTepHal M3 BCEX pasleiioB (U3WKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.

Hoesn zenepanuzayuu. B cOOTBETCTBUY C HEW MaTepuai Kypca GU3NKH 00beTUHEH
BOKpYr (¢usnueckux teopuil. Bemymmm B Kypce sBiseTcs (popmupoBaHHe
MPEJCTABICHUIN O CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BEIIECTBE U TOJIE.

Hoes zymanumapuzayuu. Peamuzanus uaew MpeAnonaraeT HCHOIb30BaHUE
TYMaHUTAPHOTO MOTEHIMANA (PU3UIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHs (PU3UKHU



C pa3BUTHEM OOIlecTBa, a TakKKe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOTIEMaMU.

Hoes npuxnaonon nanpasnennocmu. Kypc (usuku yriayOIeHHOTO YpOBHS
npeanoiaraeT 3HaAaKOMCTBO C IIMHPOKUM KPYIOM TEXHHUYECKUX M TEXHOJIOTHYECKUX
NPUIOKEHUN M3YYEHHBIX TEOpHUM M 3aKOHOB. I[Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE
oOIIuX MpeCTaBICHUN U COBPEMEHHbBIE TEXHUUECKHE YCTPOMCTBA, U TEXHOJIOTHH.

Hoesn rxonozuzayuu peanu3yercs MOCPeICTBOM BBEACHHUS SJIEMEHTOB COACPKaHUS,
MOCBSIIIEHHBIX AKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pPa3BUTHEM TEXHUKHU M TEXHOJOTHH, a TaKkke OOCYXKICHHs MpoOJieM paloHaIbHOTO
IPUPOAOIIOIB30BAHUS U IKOJOTUYECKON O€30MacHOCTH.

OcBoenue coiepkaHUs TOPOrpaMmbl O  (QU3MKE  JIOJDKHO  CTPOUTCA
Ha TPUHIUINAX CHUCTEMHO-AEATEIbHOCTHOrO moaxoia. Jns ¢usuku peanuszaust 3THX
MPUHIUIIOB 0a3upyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSITEIBHOTO JKCIIEPUMEHTa Kak
MMOCTOSTHHO JIEUCTBYIOIIETO akTopa yueOHoro npouecca. s yriry0iaeHHOro YpOBHS —
3TO CHCTEMa CAMOCTOSITEJIBHOTO YYEHHUYECKOTO0 HKCHEPUMEHTA, BKIIIOYAIOIIETrO
(GpOHTANIbHBIE YUEHUYECKHUE OIBITHI NMPU W3YYEHUU HOBOTO Marepuaa, J1abopaTOpHbIE
paboTel M paboThl NpakTUKyma. [Ipm 5TOM BO3MOXKHBI JIBa cIocoda peanu3auu
¢bu3nUecKoro mpakTukyma. B mepBom ciydyae MpakTUKyM TPOBOJUTCS JUOO B KOHIIE
10 u 11 xmaccoB, 1100 MOCTIE MEPBOTO M BTOPOTO MOTYTOIAN B KAXKIOM M3 ATHX KJIACCOB.
BTopoii cnocob — 3To uHTErpaus padoT NpakTUKyMa B CUCTEMY Ja0OpaTOPHBIX padoT,
KOTOpbIE MPOBOJISTCS B Tpoliecce u3ydeHus pasnaena (temsl). [Ipu aTom moa padboramu
MpPaKTUKyMa TOHUMAETCsl CaMOCTOSTENhHOE HCCIEeOBAaHNE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BHU1a 0€3 MOIIaroBoi HHCTPYKITUH.

B mporpamme no ¢gusuke cucreMa y4eHWYECKOTO IKCIEPUMEHTA, JTaOOpaTOPHBIX
paboT U MpakTHKyMma Mpe/CTaBlieHa €IUHBIM TepeuHeM. BriOOp TemaTwKu JUisl 3THX
BHJIOB  yYYCHHUYCCKHX  MPAKTHUYECKHMX  pPabO0T  OCYIIECTBISACTCS  YYaCTHUKAMHU
0o0pa30BaTeNbHOr0 MpoIlecca MCXOls U3 OCOOEHHOCTEH MNOYPOYHOIO IJIaHUPOBAHUS
U ocHareHus kabuneta pusuku. [Ipu sTom obecrnieunBaeTcst OBIaeHUE 00YYAIOIUMUCS
YMEHUSMH TIPOBOJUTH MPSMBIE U KOCBEHHBIC U3MEPEHUS, HCCIICIOBAHUS 3aBUCUMOCTEH
(M3UYECKUX BEJIMUMH U TTIOCTAHOBKY OIBITOB 1O MTPOBEPKE MPE/TI0KEHHBIX THIIOTE3.

bonpiioe BHUMaHWE yaemseTcs PEUICHHIO PACUeTHBIX W KAaYeCTBEHHBIX 3aj1ad.
[Ipu sTOM 111 pacyeTHBIX 3a/ay MPUOPUTETOM SIBISIOTCS 33Jla4ydl C SIBHO 3a/JIaHHOU
M HESBHO 3aJaHHONW (U3MYECKOW MOJEINbI0, TMO3BOJSIONINEG TPUMEHSITh H3yUYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasziesia Kypca, TaK M HMHTETPUPYSA
MpUMEHEHNEe 3HAHWW W3 Pa3HBIX pa3aenoB. J[Ji1 KaueCTBEHHBIX 3aJad MPUOPUTETOM
ABJISIIOTCS 3a7jaHusl Ha OOBACHEHME/Npe/ICKa3aHue MPOTEKAHUs (PU3NYECKUX SBICHUM
U TIPOIIECCOB B OKpYXKalOIIEeW >KW3HU, TpeOyromue BbhiOOpa (U3MYECKOW MOJETU
JUTSI CUTYaIliU TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusiMu ®I'OC COO k MarepHalibHO-TEXHUYECKOMY
o0ecreyeHnto y4eOHoro mpouecca Kypc (U3UKU yriayOJEeHHOTO YpOBHS Ha YpPOBHE
CpeaHero o61iero o0pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSAX MPEIMETHOTO KaOMHETA.



B kabunere ¢u3uku A0MKHO OBITH HeEoOXoauMoe jabopaTopHoe 000pYyI0BaHUE
JUIA  BBIMIOJTHCHUS YKa3aHHBIX B TpOrpaMMe 10 (U3MKE YYCHHYECKHX OIIBITOB,
1a60paTOPHBIX padOT U PabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE 000PYI0OBaHUE.
JleMoHCcTpannoHHOE 000pynoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHITUIIOM
MUHUMAJIbHOW  JIOCTATOYHOCTH U  OOECIEYMBAET IMOCTAHOBKY MEPEUYUCIECHHBIX
B IporpaMme Mo (PU3MKe KIIIOYEBBIX TEMOHCTPALMM JUIsl MCCIAEAOBAHUS U3y4aeMbIX
SIBJICHHH ¥ TIPOIIECCOB, SMITUPUICCKUX U (DYHIAMEHTATBHBIX 3aKOHOB, MX TEXHHYCCKUX
IIPUMEHEHUU.

JlabopaTopHoe o0oOpynOoBaHME [UUII  YYEHMUECKUMX  MPAKTUYECKUX  padboT
dbopMupyeTcsi B BUJIe TEMAaTHYECKUX KOMIUIEKTOB M 00ECIEUNBACTCA B pacue€Te OJHOTO
KOMIUIEKTa Ha JAByX oOyuaromuxcs. TeMaTudeckue KOMIUIEKTH JabopaTOpHOTO
000pyI0BaHUSs IOJKHBI OBITh TOCTPOEHBI HA KOMIJIEKCHOM MCIOJb30BAHUH aHAJIOTOBBIX
1 IU(PPOBBEIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIIC
1M (poBBIX Ta60OpATOPHUH.

OCHOBHBIMH LIETSIMA  M3y4eHHS (u3uku B 0O0IIeM O00pa30BaHUU  SBIISIFOTCS:

dbopMHpoBaHHE WHTEpPeEca U CTPEMJICHUS OOYyYarolIuXcsl K HAyYHOMY H3YYCHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX M TBOPUYECKUX CITOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUN O HAy4YHOM METO/€ IMO3HaHUs U (HOPMUPOBAHHE
MCCJIEI0BATENHCKOTO OTHOIIEHHS K OKPYXKAIOIUM SIBJIICHUSIM;

(opMHpOBaHME HAYYHOTO MHMPOBO33PEHHSI KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTpOEHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKU;

dbopMupoBaHUe YMEHUN OOBACHATH SBJICHUS C MCIOJIb30BAHHEM (PU3HUECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHrEe TpPEACTaBICHUH O poiau (U3UKA 7 Pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEICTABICHUH O BO3MOXHBIX cdepax Oymaymied mpodeccruoHalbHON
JeSITETbHOCTH, CBA3aHHBIX C (PM3UKOM, TOJATOTOBKA K JAJIbHEHUIIIEMY 00yYEHHUIO B 3TOM
HaIPaBJICHUU.

JlocTmkeHne HSTUX LeJell oOecreurBaeTcss pPELIEHHUEM CIEeIYIOMMX — 3a7ady
B MpOIIeCCe U3yUYCeHUs Kypca (PU3UKU HA YPOBHE CPEAHETO 00111er0 00pa3oBaHus:

MpUOOPETEHUE CHUCTEMBbl 3HAHUM 00 O0OIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (PU3UKY, DJIEKTPOIMHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMHupOBaHWE YMEHHA TPUMEHSATH TEOPETUYECCKUE 3HAHUS I OOBSICHEHUS
(GU3MYEeCKUX SBICHUW B TPUPONEC U JUIsl TPUHATHS TPAKTUYECKUX PpEHICHUMN
B MOBCEJIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUs Pa3IUYHbIX 3a/ay C SIBHO 3alaHHOM (PU3NYECKOUN
MOJIEJIbIO, 33]1a4, MOJPA3yMEBAIOIINX CAMOCTOATENIbHOE COo3aHue (PU3NUECKON MOJIENH,
COOTBETCTBYIOIIEH YCIOBHAM 3a/1a4H, B TOM YHCJIC 33/1a4 HHKEHEPHOTO XapaKTepa;

MOHUMaHue (PU3NIECKUX OCHOB WM TMPUHIIMIIOB JIEUCTBUS TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;



OBJIAJICHHE METOJAaMH CaMOCTOATENbHOTO IUIAHUPOBAHUS U MPOBEICHUS
($U3MYECKUX SKCIIEPUMEHTOB, aHAllU3a U MHTEprpeTanud uHGOpMaIuu, OnpeaeieHus
JOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJIbTaTa;

CO3JJaHME YCJIOBHM JUIsl Pa3BUTHS YMEHUH MPOEKTHO-UCCIIENOBATENHCKOM,
TBOPUYECKOU JICSITETbHOCTH;

pa3BuTHE WHTEepeca K cdepaM mpodhecCHOHATBHOW ACATEIBHOCTH, CBSI3aHHOU
¢ (hU3UKOM.

B cootrBerctBun ¢ tpedboanusimu @I'OC COO yrinyOneHHbI YpOBEHb W3YUYEHUS
yueOHoro npeamera «Pu3nkay Ha ypOBHE CpETHEro OOIIEro 00pa3oBaHusl BRIOUpaETCs
OOyJaroNMMUCs, TUIAHUPYIONIMMHU TPOJAOKEHUE 00pa30oBaHUS 1O CIEIUATBLHOCTIM
(MBUKO-TEXHUYECKOTO TPOQUIISL.

OO61iee 4MCIO YacoB, PEKOMEHJIOBAHHBIX I M3y4eHUs (PU3uku (yriiyOJeHHBIN
ypoBeHb), — 340 yacoB: B 10 knacce — 170 yvacoB (5 yacoB B Henento), B 11 kiacce —
170 gacoB (5 yacoB B HEEIIO).

[Ipenyiaraemelii B mporpamme 1o Gu3uke nepedeHb J1ad0paTOPHBIX U MPAKTUYECKUX
paboT SBISETCS PEKOMEIOBAHHBIM, YUUTENh JeacT BEIOOP MPOBEACHUS JTaOOPATOPHBIX
paboT U OMBITOB C YYETOM HHIUBHUAYATbHBIX OCOOEHHOCTEHN 00yUYatomuxcs.

B mnporpamMme mno ¢u3MKe KaxkIOro Kiacca IMpeasiaraeTcsi pe3epB BpPEMEHH,
OTBOJIUMBIN Ha BapUATUBHYIO YacTh MPOTPAMMBI, COJEPKaHUE KOTOPOUM (opMUpYyeETCs
y4JacTHHKaMu oOpa3oBaTelbHOTO mpolnecca. Jlrobas paboyas mporpamma JI0JDKHA
MOJIHOCTBIO BKJIIOUYATh B €051 coJiepKaHKe IaHHOW TPOrpaMMBbl 1O (hU3HKE.



COLEPKAHUE OBYYEHMUA

10 KJIACC

Pasznen 1. Hayunblii MeTO MO3HAHMSI IPUPOABI

®duszuka — ¢PyHIaMeHTalbHAsg Hayka o mpupoze. HaydHbiii mMeTon mo3HaHHS
¥ METOJIbl UCCIIEIOBaHUS (PU3NUECKUX SBICHUI.

OKCIIepUMEHT U Teopus B Tpolecce Mo3HaHus mnpupoasl. HaOmronenue
Y DKCIIEPUMEHT B (PU3HUKE.

CnocoObsl  u3MepeHus (U3MYECKUX BEJIMYMH  (QHAJIOTOBBIE U ITU(POBBIC
MU3MEPUTEIIbHBIE MPUOOPBI, KOMIIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[Torpenrnoctu u3mMepeHuit Gu3nUecKX BeIUYuH (a0COMIOTHAS U OTHOCUTEIIbHAS).

MopnenupoBanue (U3MYECKUX SIBICHUH M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO0, MACAIbHAS KUAKOCTh, UICATbHBIA a3, TOUCUHBIN 3apsn).
I'unore3a. ®U3NUECKUil 3aKOH, TPAHUILIBI €r0 MPUMEHUMOCTH. Du3ndeckas Teopus.

Ponbs u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI MHUpA,
B [IPAKTUYECKOMU AEATEIBHOCTHU JHOJEH.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol, RPAKMUKYM

W3mepenue cuibl TOKa M HAMpPsHKEHUS B IEMH MOCTOSHHOTO TOKAa MPH MOMOIIH
aHAJIOTOBBIX U MU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ uU(ppoBoil naboparopuer 1o ¢Qusuke. Ilpumepsl u3MepeHus
(bu3MYECKUX BEIWYMH MPHU MOMOIIN KOMIBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka
Tema 1. Kunemamuka

Mexannueckoe qBukeHre. OTHOCUTEIHOCTh MEXaHUYECKOT 0 ABUKEeHUS. CucTteMa
oTcueTa.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BexkTop MaTepuanbHON TOYKH, €r0 MPOEKIMU Ha OCU CUCTEMbI KOOPJUHAT.
Tpaexropus.

[Tepememnienue, CKOPOCTh (CpEeAHsISE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MAaTepUAIbBHOW TOYKM, HMX TMPOCKIMH HA OCH CHUCTEMbl KoopauHar. CloxeHue
IIEPEMELLCHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJUHENHOE MBUXKEHUE. 3aBHCUMOCTh
KOOpAWHAT, CKOPOCTH, YCKOPEHUS U MYyTH MATEPUAIBHOM TOUYKM OT BPEMEHU U HX
rpadukw.

CBobOomHOe majaeHue. YCKOpeHHue CBOOOJHOTO majeHus. JIBWKeHHWe Tera,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaIbHONU TOYKH OT BPEMEHHU U UX rpaduKH.

KpuBonuuenHnoe nBuxeHne. JIBH)KEHUME MaTEPUAIIBHOM TOYKH IO OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTh. Ilepnoa u gactora obparmienus. LleHTpocTpeMuTenbHOE
(HOpMaibHOE), KacaTelbHOE (TAHTECHIIMAIbHOE) W IOJHOE YCKOPEHUE MaTepuaibHOU
TOYKHU.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHUYCCKHUEC ITPOUCCChI: CITMAOMCTP, IBHIKXCHHEC
CHaps10B, OCITHBIC, IICCTCPCHYATHIC U PCMCHHLIC IICpEaAaAYIN, CKOPOCTHBIC J'II/I(bTBI.

Jlemoncmpayuu

Mogens CHCTEMBI OTCYETA, WLTIOCTPAIMS KHHEMAaTUYECKUX XAPAKTEPUCTUK
JBHKCHUSL.

CniocoOsbI nccieoBaHus IBKCHUM.

NnmocTpanus npeaeabHoro nepexo/ia i i3MEpEeHre MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3peKEHHOM MPOCTPAHCTRE.

HaGmronenne nBwkeHHMs Tena, OpOIIEHHOTO IO YIJOM K TOPHU30HTY
Y TOPU30HTAIBHO.

Hanpagienue ckopocTu 1pu ABUKEHUHU 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUM, CKOPOCTEHN JBUIKEHUS OJHOTO M TOTO XK€ Teja
B PAa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM

N3yueHne HEPaAaBHOMEPHOIO [IBUKEHHS C LEIbI0 ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yCKOpeHUs IMpU MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JIBUKECHHU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKCHUMU.

N3mepenne yckopeHHs CBOOOJHOTO MaaeHHs (PEKOMEHAOBAHO HCIOJb30BaHHUE
uudpoBoit 1adbopaTopun).

N3yuenune nBuxeHus Tena, OpPOIIEHHOTO TOpu3oHTaNbHO. [IpoBepka ruUmoTe3sl
0 OPsIMOW MPONOPUUOHATBHON 3aBUCUMOCTH MEXIY AATbHOCTBIO MOJIETAa U HAYaJIbHOU
CKOPOCTBIO TeJa.

N3yueHue nBrxKEHUS TeENa M0 OKPYKHOCTH C HOCTOSTHHOM MO MOJTYJII0 CKOPOCTHIO.

HccnenoBanue 3aBUCHMOCTH TIEpUOJa OOpaIieHus] KOHUYECKOTO MasiTHUKA OT €ro
[1apaMeTpoB.

Tema 2. lunamuxa

IlepBpii  3akoH HproTona. HWMHepumanbHble cuctemsl orcyera. lIpuHmmn
oTHocuTenbHOCTU ['anmunes. HewHepuuanbHble CHCTEMBlI OTcYeTa (OImpejaesieHue,
MIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unyu Cui.

Bropoii 3akoH HeroTOHA U151 MaT€pHUaIbHON TOUYKMU.

Tpernii 3akoH HproTOHA 1151 MaTepHUaIbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. JKBHUBAJIEHTHOCTh I'PABUTALIMOHHOW W MHEPTHOU
MAaccChl.

Cuna TsKecTH. 3aBUCHMOCTh YCKOPEHHUS CBOOOJHOTO TAaJEHHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO TUTAHETHI U OT reorpauyeckoi MupoThl. JIBuKEeHUE HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckasi CKOpOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKYIIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJBXEHUSI U CUJIa TPEHUS TOKOSL.
Koaddumument tpenns. Cuna conpoTUBIEHUS MPU TBUKEHUHU TeJla B )KUJIKOCTU WIIH rase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIILHOTO JIBHXKEHUSI.

Hasnenue. ['uapocrarnueckoe nasienue. Cuia Apxumena.

TexHu4YecKue yCTpONUCTBA U TEXHOJIOTHYECKHE MPOTIECCHI: TTOAIITUITHUKH, JTBHKCHUE
MCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

HaGnronenue ABuKeHUs TeN B MHEPUUATBHBIX M HEHMHEPIMAIBHBIX CHUCTEMaXx
OTCYETAa.

[IprHIMI OTHOCUTENBHOCTH.

Kauenne nByx HUIMHIPOB WM IIAPOB Pa3HOM MACChI C OJJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHUE PAaBHOJACUCTBYIOMIECH MPUIIOKEHHBIX K TEIY CHJI C MPOU3BEICHUEM
MACCBhI Te€Jla Ha €r0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJ1, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOJACHCTBUS TEIL.

N3mepenune macc 1o B3anMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM TOABEME U TIAJICHUM.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TIOKOS1, KAUEHUS U CKOJIBKCHUSI.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM

N3mepenne paBHOJAEHCTBYIOLIEH CUJI MIPU JABMKEHUU OpyCKa MO HAKJIOHHOMN
IJIOCKOCTH.

[IpoBepka runore3sl 0 HE3ABUCUMOCTH BPEMEHU JABUKEHUSI OpyCcKa M0 HAKJIOHHOM
MJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MacCChl.

HccnenoBanue 3aBUCUMOCTH  CWJI  YIIPYTOCTH, BO3HHMKAKOIIMX B IPYKHUHE
U PE3UHOBOM 00pasiie, OT Ux Aedopmanuu.

N3yuyeHune NBUKEHHS CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JerKui
OJI0K.

N3mepenune koddduimeHta TpeHUsT MO BEJIMYMHE YTJIOBOro KoddduimeHnrta
3apucuMocTH F1p(N).

HccnenoBanne nBMKEHUS Opycka MO HAKIOHHOW IJIOCKOCTH C TEpEMEHHBIM
K02 PuImeHTOM TpeHU.

N3yuenue nBM>KEHMS rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meepoozo mena

AGcomoTHO TBepaoe Teno. [locTynaTenbHOE U BpaliaTeIbHOE JBUKEHUE TBEPAOTO
Tena. MOMEHT CHJIbl OTHOCUTENBHO ocH BpamieHus. Ilinedo cumibel. CroxxkeHue cui,
MIPUJIOKEHHBIX K TBepAOMY Tely. LleHTp TsxecTu Tena.

VY cioBust paBHOBECHS TBEPJIOTO Tea.
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YcroitunBoe, HEyCTONYMBOE, O€3pa3TMIHOE PABHOBECHE.
TexHuueckue  yCTpOMCTBA M TEXHOJIOTMYECKME  IPOLECCHI:  KPOHIUTEWH,
CTPOMTENBHBIN KPaH, PEIIETYATHIE KOHCTPYKIUU.

Jlemoncmpayuu
VY ci1oBuUsI paBHOBECHS.
Buer paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopmule pabomsi, NPAKMUKym
HccenenoBanue ycinoBUil paBHOBECHS TBEPAOTO Tela, UMEIOIIETO OCh BPAILLICHUS.
KoncTpyrnpoBanne KpOHIITENHOB U PacdeT CUJI YIPYTOCTH.
N3ydenune ycTONYMBOCTH TBEPAOIO TENA, UMEIOLIETO IUIONaAb ONOPBI.

Tema 4. 3axonwl coxpanenusn 6 mexanHuke

NMnynbc MaTepUallbHOM TOYKH, CUCTEMBl MaTe€pUalbHBIX TOYeK. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema O IBM)KEHUU LIEHTPa Macc.

NMnysibe Cuipl 1 13MEHEHNE UMITYJIbCA TEJA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakxtuBHOE NBHKEHNE.

MoMeHT nmnyJibca MaTepuaibHOM TOUKH. [IpencraBienrne o COXpaHEHUM MOMEHTA
VMITYJIbCA B LICHTPAJIbHBIX MOJIAX.

PaGora cunpl Ha MaJloM W Ha KOHEYHOM mnepememieHud. ['paduueckoe
npescTaBiIeHue paboThl CUIIBI.

MOUIHOCTE CUJIBI.

Kunetnueckass »Heprus MarepuaibHOM TOYKM. Teopema 00 HW3MEHEHUH
KMHETUYECKOW SJHEPTUN MATEPUAIBHON TOUYKH.

IloreHnManbHple W HENOTEHUMANbHbIC Cuibl. [loTeHnumanpHas  SHeprus.
[loTenmuanpHas sHeprus ynpyro aedopMUpOBaHHOW mpykuHbl. [loTeHnmanbHas
DHEprus Tejla B OJHOPOJHOM TIpaBUTAaUMOHHOM mnoJje. [loTeHuuanbHas 3HEprust Tena
B T'PAaBUTALlMOHHOM I10JIE OJJHOPOIHOTO IIapa (BHYTpH U BHE mapa). Bropas kocmuueckast
CKOpOCTh. TpeThsl KOCMUYECKAS] CKOPOCTb.

CBsi3p paOOTBHl HEMOTEHLHUAIBHBIX CHJI C W3MEHEHHEM MEXaHMYECKOW SHEepruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHNS MEXaHUYECKOW IHEPTUU.

YIpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymnm s MIOeanbHOM JKHUJIKOCTH KAk CIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JBUXKEHUE PAaKeT,
BOJIOMET, KOTIEp, MPY>KUHHBIA MUCTOJIET, THPOCKOI, (PUTypHOE KaTaHHE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE IBHIKEHHE.
HN3mepenune MOIHOCTY CUJIBI.
M3MeHeHne SHepruy Tea Mpyu COBEPIIICHUN PAOOTHI.
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BzanmHbIe nipeBpallieHrs] KWHHETUYECKOW Y TOTEHIUATIbHOW SHEPT U IIPU JIEUCTBUU
HA TEJIO CHJIBI TSHKECTHU U CUJIbI YIIPYTOCTH.
CoxpaHeHue YHepTruu Mpu CBOOOTHOM MaCHUH.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

N3mepenne nMmysbca Tena 1o TOpMO3HOMY ITYTH.

W3mepenue CUIIbl TATH, CKOPOCTH MOJIEIH SJIEKTPOMOOUIISE U MOLTHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanne coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOIEHCTBUH.

N3mepeHne KNHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE HM3MEHEHHUsI TMOTECHIMAIBLHON SHEPTrUU MPYKUHBI C PabOTON CHIIBI
TPEHUSL.

OmnpeneneHue pabOThI CUIIBI TPEHUS TIPY IBHKEHHUHU TeJia M0 HAKIIOHHOM MJIOCKOCTH.

Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIMHAMUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE MOJOXKEHUST MOJICKYJIsIpHO-KMHeTHuUeckoi Teopuu (MKT), ux onbiTHOE
obocHoBanue. Juddysus. bpoyHOoBCckoe  ABMKEHHE.  XapakTep  JABMKCHHS
Y B3aUMOJECUCTBHSI YaCTHUIL BemecTBa. MoJenu CTpoeHus ra3oB, )KUAKOCTEN U TBEPIBIX
Tel U OOBACHEHUE CBOMCTB BEIIECTBA HA OCHOBE A3THX Mojelied. Macca u pazMmepsl
Mouiekyn (atomoB). KonnuectBo BeniectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u cnocoObl ee wu3Mepenus. [llkana
temneparyp Llenbcus.

Mopnenp uacanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM: YaCTULBI rasa
JOBWKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

l'azoBeie  3akoHbl.  YpaBHeHue MenneneeBa—Knanelipona.  AGcomroTHas
temriepatypa (mkana Ttemneparyp KensBuna). 3akon JlampToHa. W3omporieccsr
B UJICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. [ padguueckoe npencrabienue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTHUEW IMOCTYNATEIbHOIO
TEIJIOBOTO JIBMXKEHMSI MOJIEKYJ MJI€aJIbHOTO T'a3a (OCHOBHOE YPaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHH HJICAJIBHOTO Ia3a).

CBs3p a0CONIOTHOM TeMmepaTrypbl TEPMOJMHAMUYECKOM CHUCTEMBI CO CpeaHeu
KMHETUYECKOW DHEPTUEH MOCTYNAaTEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHII.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKUE MPOIIECCH: TEPMOMETpP, OapoMeTp,
MTOJIy4YE€HHE HAHOMATEPHUaJOB.

Jlemoncmpayuu
Mopenu IBUKEHUS YaCTHUIl BEISCTBRA.
Mopens 6pOyHOBCKOTO JBHKEHUS.
Buaeoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUXKCHHUS.
Huddy3ust :KUIKOCTEH.
Mogaens onbiTa llTepHa.
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[IpuTsxeHne MoJIeKyl.
Mopnenn KPUCTALINYECKUX PELIETOK.
Habmtonenue u uccieoBaHue U30IpOLIECCOB.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM

HccnenoBanue mporiecca yCTAaHOBJICHHSI TETUIOBOTO PABHOBECHS MPHU TEIJIO0OMEHE
MEXKIY TOpSTYEH U XOJIOJHOM BOJIOM.

N3ydyenne M30TEPMUYECKOrO0 IMpolecca (PEeKOMEHJOBAHO  KCIOJIb30BAaHUE
1udpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mmpoiiecca.

N3yuenune nzobapHoro mpoiiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunbl

TepMoauHaMuuecKas (TID) cHUCTEMa. 3ajaHne  BHEIIHUX  YCIIOBUH
JUIsL TEPMOJAMHAMUYECKON CUCTEMBI. BHEmHNE U BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CHCTEMBbI KaK CpEJHHE 3HAYEHUs BEJIMYUH, OMMCHIBAIOIINX €€
COCTOSIHHE Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe  Hayano  TEpMOAMHAMMKHU. Camornpon3BoibHast  peJlaKcaius
TEPMOJIMHAMHYECKON CHCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mopaenp uaeanbHOro rasa B TEPMOAMHAMUKE — CHUCTEMa ypaBHEHMI: ypaBHEHUE
MenneneeBa—KnaneipoHa # BBIPAKEHHWE JUIA BHYTPEHHEHW DJHEPrUU. Y CIOBHUS
IIPUMEHUMOCTH 3TOW MOJEIMU: HU3Kas KOHLIEHTPALKs YaCTHUII, BBICOKHE TEMIIEPATYPHI.
BripaykeHne i BHyTPEHHEN YJHEPTUHM OJJHOATOMHOT'O UJICAJIBHOTO Iasa.

KBazucrarnueckue 1 HECTaTHUECKHUE MPOLIECCHI.

OnemeHTapHass pabota B TepMoJMHaMHKe. Bpruucienue paboThl mo rpaduky
rpolecca Ha pV-aquarpamme.

Temonepeaayda kak cnoco0 M3MEHEHUS! BHYTPEHHEN SHEPT U TEPMOIMHAMUYECKON
cucteMbl 0e3 coBepuieHus1 padboThl. KOHBEKIIKSA, TENIONPOBOIHOCTD, U3TyUYEHUE.

KommmuectBo Temnotsl. TennoemMkocTs Tena. Y aenpHast 1 MOJISIpHAS TETUIOEMKOCTH
BelIeCcTBa. YpaBHeHHEe Mailepa. YenbHas TeoTa cropaHus ToruuBa. Pacuer
KOJIMYECTBA TEIUIOTHI pu Terutonepeaaye. [louarue o6 annabaTHOM Iporecce.

IlepBblii 3aKOH TepMOAMHAMHUKH. BHyTpeHHss dSHeprus. KoimuecTBO TEIIOTHI
U paboTa Kak Mepbl U3MEHEHUS BHYTPEHHEH SHEPTHH TEPMOIMHAMHUECKON CUCTEMBI.

BTopoii 3aKOH TEpMOJIMHAMHKHU JUJIi PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOAMHAMHUYECKON CHUCTEMBl MPOXOAUT €IUHCTBEHHAS
annabara. AGCOIIOTHAS TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JJII HEPABHOBECHBIX IPOLIECCOB: HEBO3MOYKHO
nepenaTh TEIIOTY OT Oojiee XOJIOJHOTO Tejla K 0oJjiee HarperoMy 0e3 KOMIICHCAIluu
(Knay3uyc). HeobpatuMocTh TpUpOAHBIX MPOLECCOB.

[Tpunuune! aecteus TermnoBbix MammH. KIIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.
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DKOJIOTUYECKUE AaCMEKThl HCIOJIb30BaHUS TEIUIOBBIX JBHUrarenei. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckne yCTpOWCTBA H  TEXHOJOTHYECKHE MPOLECCHI: XOJOAWIbHUK,
KOHAUIIMOHED, TU3ENIbHBIN U KapOIopaTOPHBIN ABUTaTENH, TApOBasi TypOuHa, OTyuYeHUE
CBEpXHU3KHUX TEMIEPATyp, YTWIM3ALMUSA «TEIUIOBBIX» OTXOJOB C HCIOJIb30BaHUEM
TEIUIOBOTO HAacoca, YyTUIM3alus OHOOPraHMYEeCKOro TOIUIMBA JJIsi  BBIPaOOTKH
«TETUTOBOI» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3menenune teMiepaTypsl IpH auadaTHIeCKOM PaCcIIupPEHUH.
BosznymiHoe oruuso.
CpaBHeHUE yI€JIbHBIX TEINIOEMKOCTEHN BEIIECTB.
CnocoObl M3MEHEHUS BHYTPEHHEH YHEPTUH.
Uccnenosanue agnabaTHOTO MpoIiecca.
KomrbroTepHbie MOJI€NN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuui sxcnepumenm, nabopamopHuvle pabomul, NPaKMuKym

N3mepenne yaenpHON TEIIIOEMKOCTH.

HccenenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTo mpoiecca.

N3ydyeHre  B3aMMOCBSA3M  SHEPrUM  MEKMOJIEKYJSIPHOTO  B3aMMOJECHCTBUS
Y TEMIIEpPATYphl KUIIEHUS KUIKOCTEU.

Tema 3. Azpezamnvie cocmosanus eeugecmea. Dazoewvie nepexoovt

[TapooOpa3oBanue u KoHjeHcanus. VcmapeHue u KumneHue. YenbHas TemioTa
napooOpa3zoBaHusl.

HaceliieHHble 1 HeHAchIlleHHbIE Tapbl. KauecTBeHHAss 3aBUCMMOCTH TJIOTHOCTH
M JaBJICHUs] HACBIIICHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bema
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JIABJICHUS B KUJKOCTH.

BnaxxnocTh Bo3myxa. AGCONIOTHAS U OTHOCUTEbHAS BIAXKHOCTb.

TBepnoe teno. Kpucramnumueckue u amopdHbie Teina. AHHM30TPONUS CBOWCTB
KpuctaiuioB. IlnmaBieHwe ©W KpucTauM3amus. YAenbHas TEIJIoTa IUIaBJICHUA.
CyOmmmarusi.

Hedbopmanuu TBepaoro tena. Pactsxenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedhopmaiui.

TenmoBoe pacliUpeHHUe MKUIKOCTEM M TBEPIbIX TeJ, OOBEMHOE W JIMHEHHOE
pacmmpenre. AHTapMOHHU3M TEIUIOBBIX KOJIGOAHWUN YaCTHI] BEIIeCTBa KaK MPHYUHA
TEIJIOBOTO pacCIIUPEHUsI TN (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa3oBbIX Epexoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOoe HaTshkeHHE. Ko0d(pGUIMEHT MOBEPXHOCTHOTO  HATSIKEHUS.
Kanmmwuapuasie saBneHus. JlaBieHWe MNOA HCKPUBIEHHOW ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlaruiaca.
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TexHuueckue YCTPOﬁCTBa N TCXHOJIOTHYCCKHUEC IIPOLECCChI: JXUIKHUEC KPpUCTAJIbI,
COBPCMCHHBIC MaTCpHaJIbl.

Jlemoncmpayuu
TennoBoe pacmnpeHue.
CBoiicTBa HACBIIIICHHBIX TAPOB.
Kunenue. Kunenue npu mnoHUKEHHOM JTaBICHUHU.
N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKCHUSL.
OnBITE ¢ MBUTLHBIMH TIJICHKAMU.
CMaunBaHue.
Kanunnsipasie siBneHus.
Mopen HEHbIOTOHOBCKOM JKUJIKOCTH.
CnocoObl U3MEPEHUS BIAKHOCTH.
HccnenoBanue HarpeBaHUs M IUIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.
Bunsl gedopmanmii.
Habmronenue manpix nedopmarniui.

Yuenuueckuu sxcnepumenm, nabopamophuvle pabomul, npaKmuKym

N3ydenune 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenpHON TEMIOTHI IIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBIIIEHHBIX TAPOB.

W3mepenne aOCONMIOTHOM BIAQXKHOCTH BO3JIyXa M OLIGHKA Macchl IapoB
B IIOMEILICHNH.

N3mepenue ko3 GumeHTa NOBEpXHOCTHOI'O HATSKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH iepopMaliii pe3nHOBOro o0pa3sia oT MPHUII0KEHHOM
K HEMY CHUJIBL.

Pa3nes 4. JyiekTpoaAuHAMHKA
Tema 1. Dnekmpuueckoe none

OneKTpU3alusl Tel M €€ MpOosABICHUS. OJEeKTpudyeckuil 3apsa. JBa Buaa
AJEKTPUYECKUX  3apsaoB. IIpOBOJHMKM, JUANEKTPUKA W MOJYIPOBOJHUKH.
DJIeMEHTapHbIN SJIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUS SJIIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. Toueunsle 3apsanbl. 3akoH KyioHa.

DnekTpuueckoe noJie. Ero geiicTBre HA AIEKTPUUECKUE 3apsibl.

HanpsoxeHHOCTh dnekTpudeckoro nodst. [IpoOusiii 3apsn. JInuaum HanpsKeHHOCTH
ANeKTpUYecKoro nosist. OMHOPOAHOE HIEKTPUUECKOE TOJIE.

[ToTeHUUAIBHOCTD ~ JJIEKTPOCTATHYECKOTO  moJyisl.  Pa3HOCTP  MOTEHUMANIOB
n HanpsokeHue. lloTeHnmanbHas »HEprus 3apsaa B DIEKTPOCTATHYECKOM MOJIE.
[ToTeHnman »aeKTpOCTaTHUECKOrO Mojs. CBA3b HANPSXKEHHOCTH TOJISI U Pa3HOCTU
MOTEHIIMAJIOB  JIJI1  DJIGKTPOCTATHYECKOro  moJyis  (Kak  OJHOPOJHOIO,  TakK
Y HEOTHOPOJIHOTO).

[TpuHIMT CyNEpIO3ULINU AIIEKTPUUECKUX MOJIEH.
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ITone Ttoueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOM cdepnl. [lone
PaBHOMEPHO 3apspKeHHOro 1o oObeMy 1mapa. Ilone paBHOMepHO 3apsiKEHHOU
OecKOHEYHOM  MIOCKOCTH. KapTuHBI  JUHUN  HANpSHKEHHOCTH  3TUX  TOJIeH
Y DKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEM.

IIpoBOAHMKM B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aPsA0B.

JIM3IIEKTPUKU B INEKTPOCTATUYECKOM ToJie. [U3iieKTprudeckas NpOHUIaeMOCTh
BEIIECTBA.

KonpeHcarop. OJEKTpOEMKOCTh KOHJEHCATOpa. JIEKTPOEMKOCTb  IIOCKOTO
KOHJIEHCATOopA.

[TapamrensHOe coenuHeHHE KOHIeHcAaTopoB. llocimenoBarenbHOE coenuHeHne
KOHJIEHCATOPOB.

DHeprus 3apsLKEHHOT0 KOHIEHCATopa.

JIBr>KeHue 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUYECKOM I10JIE.

TexHuueckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCHL:  AIEKTPOCKOI,
AIIEKTPOMETP,  DJIEKTPOCTATUYECKAs  3allliTa,  3a3eMJICHUE  3JIEKTpOonpuOOpoB,
KOHJIEHCcaTophl, TeHepatop Ban ae I'paada.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMIL ACUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSYKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE MOJIE ABYX 3aPSIKEHHBIX TUIACTHH.

Mogens anekTpoctarnueckoro reueparopa (Bau ge I'paada).

[IpoBOOHUKH B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM Y EPEMEHHON €MKOCTH.

3aBUCHUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAW IUIACTHH,
PACCTOSIHUS MEXAY HUMU U IUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOTO MOJIS 3apIKEHHOT0 KOHAEHCATOPA.

3apsiaKa 1 pa3psziKa KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomol, NPAKMUKYM

OneHka cui B3auMOJIEUCTBUS 3apsKCHHBIX TEL.

HaGnronenue mpeBpallleHHus] SHEPTUU 3apsSKEHHOTO KOHJIEHCATOpa B SHEPTHIO
W3JIy4YE€HHS CBETOIMOAA.

N3yuenue npoTekaHus TOKA B LIEMH, COAEPIKAIIEH KOHIEHCATOP.

Pacnipenenenre pa3HOCTH MOTEHUMANOB (HANPSDKEHMS) NP MOCIIEI0BATEILHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YepE3 PE3UCTOP.

Tema 2. Ilocmosannblii 31eKmpuyeckuil MoK

Cuna toka. [TocTOSIHHBIN TOK.

VYcnoBust CyliecTBOBaHUS MOCTOSSHHOTO AJIEKTPUYECKOrOo TOKA. MICTOUHMKH TOKAa.
Hanpsixenue U u DJ1C E.

3akoH Oma Jij1s yJacTKa LEnu.
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DJIEKTPUYECKOE COMPOTUBJIEHUE. 3aBUCUMOCTH COIPOTUBJIEHUS OJHOPOIHOIO
OPOBOJHMKA OT €ro JUIMHbI MW IUIOHNIAAW T[ONEPEYHOTO CEYEHUSA. Y IEIBbHOE
CONIPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenbHOE, MAPATIIETBHOE, CMEIIIAHHOE COEAMHEHNE TPOBOIHUKOB. Pacuer
pa3BeTBICHHBIX dNeKTprueckux memnei. [Ipasuna Kupxroda.

PaboTa snexrpudeckoro Toka. 3akoH Jxoymns—Jlena.

MOIHOCTP  3JEKTPUYECKOTO  TOKAa. TeruoBas  MOIIHOCTb,  BbIAEISEMAs
Ha PE3UCTOpE.

OJIC u BHyTpeHHEE CONPOTHUBJICHUE HCTOUYHHMKA TOKAa. 3aKOH OMa Jisl MOJIHOM
(3aMKHYTOI) 3JIeKTpUYECKOM 11enu. MouHOCTh UCTOYHHMKA Toka. KopoTkoe 3aMbIKaHue.

KonnencaTop B 1enu MoCTOSHHOTO TOKA.

TexHuyeckue yCcTporuCTBa U TEXHOJOTHYECKHUE MPOLECCHI: AMIIEPMETP, BOIBTMETP,
peocTar, CYETUUK IIEKTPUUECKON SJHEPTUH.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAIIPSKEHMSL.

HccnegoBanue 3aBUCUMOCTH CHJIbI TOKA OT HANPsDKEHUS ISl PE3UCTOpPa, JaMIlbl
HaKaJIMBaHUS U CBETOINOAA.

3aBUCUMOCTb CONPOTUBIIEHUS IWJIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IIJIOIIAIN
IIONIEPEYHOT0 CEYCHMS U MaTepHala.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIPOTHUBIIEHUS IPU MOCTOSSHHOM
HaIPsHKEHUU.

IIpsamoe um3mepenune OJIC. KopoTkoe 3aMblKaHHWE TalbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CnocoObl coeTMHEeHNs UCTOYHUKOB ToKa, DJ{C GaTapei.

HccnegoBanue pa3HOCTH MOTEHIIMAIOB MEX/1y TOJIFOCAMU HCTOYHUKA TOKA OT CHIIbI
TOKA B LICTIH.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM

HccnenoBanne CMEIIaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenue ynenbHOTro COMPOTUBIICHHUS TPOBOTHUKOB.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAMPSHKEHUS JJTs1 JIaMIThl HaKaTMBaHMUSI.

YBenudeHue npejesia u3MepeHust amnepMerpa (BoJabTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTUBIICHUS] ICTOYHHUKA TOKA.

UccnepoBanne 3aBucumoctn /[C TalnbBaHMYECKOTO »BJIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHUH.

UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKTy IMOJI0OCAMU UCTOYHUKA TOKA OT CHJIBI
TOKA B IICTIH.

HccnenoBanne 3aBUCUMOCTH ITOJIE€3HOM MOIITHOCTH HCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ pazniuunplx cpedax

DIIEKTPUYECKAS TPOBOAUMOCTh PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS MPOBOIUMOCTh
TBEPJBIX METAUIOB. 3aBUCHUMOCTbh COINPOTUBIICHHS METAUIOB OT TEeMIEpaTyphl.
CBepXnpoBOAMMOCT.
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OnekTpuyeckuid  TOK B Bakyyme. (CBoHCTBa  3JEKTPOHHBIX  ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAsI M MPUMECHAS MPOBOJIUMOCTD MOJYIPOBOHUKOB.
CsoiictBa p—n-niepexona. [lomynpoBogHUKOBEIE TPUOOPHI.

OJIEKTPUYECKUA TOK B DJJIEKTPOJIUTAX. JNEKTPOJMTHYECKAsT JUCCOLIMALIMS.
OnekTponn3. 3akoHbl Papajes i FIEKTPOIIn3a.

DJIEKTpUYECKU TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSATENbHBIN pa3psl.
Paznuunbie TUIIBI CAaMOCTOSATENBHOTO pa3psaaa. Momuus. [1nazma.

TexHuueckne ycTpoHCTBa U MPAKTUUYECKOE MPUMEHEHHUE: ra3opa3psaHbIe JIAMIIbI,
ANEKTPOHHO-Ty4YeBasi TpPyOKa, MOIYNMPOBOJHUKOBBIE TMPUOOPHI: WO, TPAH3UCTOD,
dboToIMOA, CBETONMOM, TajbBaHMKA, PAPUHUPOBAHHE MEAM, BBIMJIABKA ATIOMHUHUS,
AIEKTPOHHAsI MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCUMOCTH COMPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.
[IpoBOIUMOCTH 3IEKTPOIIUTOB.
3akoHbI 3eKkTposin3a Papajes.
HckpoBou pa3psi v MpOBOJAMMOCTD BO3AyXaA.
CpaBHEeHUE TPOBOAMMOCTH METAJIJIOB U MOJYITPOBOHUKOB.
OIHOCTOPOHHSSI MPOBOJAUMOCTD JIHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
Hab6nronenue snexrposnusza.
N3mepenue 3apsiaa 0JTHOBaJIEHTHOTO HOHA.
HccnenoBanue 3aBUCHMOCTH COIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Du3rYeCKUil NPAKTUKYM

CnocoObl u3MepeHusi (PU3MYECKUX BEJIWYUH C MCIOJIB30BAHUEM aHAJIOTOBBIX
U 1UGPOBBIX HM3MEPUTENIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCHUTEJIbHBIC TMOTPEIIHOCTH HW3MEpPEHUN (U3NUYECKUX BEJIIMYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHHM, UCCIEAOBAHUI 3aBUCUMOCTEH (DU3UYECKUX
BEJIMUMH, TIPOBEPKAa MPENJIOKEHHBIX THUNOTE3 (BBIOOp U3 paboOT, OMUCAHHBIX
B TEMAaTHYECKHX pazfieiax «YUYeHHUYECKUH OHKCIIEPUMEHT, J1abopaTopHbie paboTHI,
MIPAKTUKYM»).

MexknpeaMeTHbIe CBA3H

N3yuenue xypca ¢usuku yrimyosnenHoro ypoBHs B 10 kiacce ocymecTBisiercs
C YUETOM COJIEP>KaTEIbHBIX MEKIIPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOJOTHH.

MesicnpeOmemnoie NOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO0008 HAYUHO20
no3nanus: SBICHHUE, HAYYHBIN (aKT, TUIOTE3a, (U3UYECKass BEIMYMHA, 3aKOH, TCOPHS,
HAOIIO/IEHUE, SKCIEPUMEHT, MOJCITUPOBAaHUE, MOJAEIb, H3MEPEHHE, TMOTPEITHOCTH
M3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, U POBas Ta00paTOPHsI.
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Mamemamuxa: Pemienue cucrembl ypaBHeHUH. JluneliHas (yHkius, napadona,
runep6oia, ux rpaduku 1 cBoiicTBa. TpUroHoMeTpuuecKkrue PyHKIMU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BekTopsl M HX
IIPOEKIMHU Ha OCH KOOPJMHAT, CIIOKEHNE BEKTOPOB.

Buonozus: MexaHMuYecKoe NBW)KEHHE B KMBOW mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH J>KMBBIX OPraHu3MOB, TEIUIOBOE 3arps3HEHHE OKPYKAIOIIEeH Cpespbl,
yTWIM3auusg  OMOOpPraHMYECKOro  TOIUIMBA s BBIPAOOTKM  «TEILIOBOI»
U 3JIEKTPOAHEPTUH, MOBEPXHOCTHOE HATSHKEHUE W KANWUISPHBIEC SIBJICHUS B IPHUPOJE,
AIIEKTPUYECKHUE SIBJICHUS B dKUBOM NPUPOJIE.

Xumusn: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE AaTOMOB WM MOJIEKYJ, MOJb
BELIECTBA, MOJIIPHAs Macca, MOJyYEHHE HAaHOMATEPHUAIIOB, TEILUIOBBIE CBOMCTBA TBEPBIX
TE€J, JKUJIKOCTEH W Ta30B, >KUJIKUE KPUCTAJUIBI, 3JEKTPUUYECKUE CBOMCTBA METAJUIOB,
ANEKTPOIUTUUECKAS JUCCOLMALINS, FaJbBaHUKA, dJIEKTPOHHAS MUKPOCKOIHSI.

T'eozcpaghus: BNaxXxHOCTb BO3yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3zoBaHuE JBWKEHHUI C MCIOJBb30BAHUEM MEXaHHU3MOB, YYET
CYXOrO M JKHUJKOIO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKUMHU (KPOHILUTEHH,
penieTyaTbie KOHCTPYKIIMH ), UCTIOIb30BaHNUE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE
(rupockomn, BOJIOMET U JAPYTHE), JBUTATEIb BHYTPEHHETO CrOPaHUsl, MapoBasi TypOuHa,
OBITOBOM  XOJIOAWJIbHUK, KOHJIULMOHEP, TEXHOJOTUU TMOIYYEHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas
3allliTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, ra3opa3psaHbIe JIAMIIbI, TOJIYIPOBOIHUKOBBIE
pUOOPHI, FAIbBAaHUKA.

11 KJIACC

Paznen 4. diaekTpoauHaMuKa
Tema 4. Maznummnoe none

B3auMogencTBre MOCTOSIHHBIX MAarHMTOB M MPOBOJAHUKOB C TOKOM. MarmutHoe
rnoje. Bekrop MarHMTHOW WHAYKUMHU. [IpMHOMIT Cynepno3uiM¥ MarHUTHBIX IOJIEH.
JInHUY MarHUTHOW UHTYKIIHH.

MaruutHoe T10Ji€ TMPOBOJHHMKA C TOKOM (NIPSMOr0 TMPOBOJHUKA, KATYIIKU
¥ KpyroBoro Butka). OneIT Ipcreaa.

Cuna AMnepa, ee HaIrpaBJICHUE U MOJTYJIb.

Cuna JlopeHna, ee HampaBlieHHME M MOAYJIb. J[BHKEHHE 3apsyKEHHOW YaCTHIIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuisl Jlopenna.

MaruutHoe nosie B BelecTBe. GeppOMarHeTHKHY, Mapa- U JUaMarHeTUKH.

TexHuueckrue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCH: ITPUMEHEHHE
MOCTOSTHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOIBUTATEIH
Axo0u, yCKOPUTEU JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
KapTtuna nuHMM MHIYKIIMM MarHUTHOTO MOJIS TMOJIOCOBOTO M TOJAKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB.
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KapTtuHa nuHWil MarHUTHONW HMHAYKUMM TOJA JJIMHHOTO MTPSIMOTO MPOBOJHHUKA
Y 3aMKHYTOT'O KOJBLEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3auMopelicTBrUe 1BYX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIOpeHI1a Ha MOHBI AJIEKTPOJIUTA.

HaGnronenue nBrkeHUs MyvKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIIMTT TEWCTBUS AJICKTPOU3MEPUTEIHHOTO MPUOOPAa MArHUTORIICKTPUUECKON
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
HccnenoBaHre MaroiuTHOTO TTOJISI ITOCTOSTHHBIX MAarHUTOB.
HccnenoBanue cBoicTB (heppOMarHeTUKOB.
HccnenoBanue AeWCTBUA MOCTOSTHHOTO MAarHWTa Ha paMKy C TOKOM.
N3mepenue cuibl Amiiepa.
N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.
OnpeneneHrne MarHUTHON MHIYKITMKA HA OCHOBE U3MEPEHHUS CHIIbI AMIIEpa.

Tema 5. InekmpomacHumnas uHOYKuus

SIBneHHE 3IIEKTPOMArHUTHOM MHAYKUIWH. [IOTOK BEKTOpa MarHUTHOW WHIYKIIHH.
OJAC wuHAaykuumu. 3aKOH JJIEKTpOoMarHuTHou wuHAykuuu Papanes. Buxpesoe
anektpuueckoe noie. Toxkn Dyko.

O/1C nHIyKIHH B IPOBOJHUKE, IBHXKYLIEMCS B OJHOPOIHOM MarHUTHOM IIOJI€.

[Ipasuio Jlenua.

NunyktuBHOCTh. KaTylllka MHAYKTUBHOCTH B LEMH MOCTOSIHHOTO TOKAa. fIBIeHUE
camonHAayKuuu. DJIC caMOMHIYKIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCcTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: MHAYKIHOHHAS I€Yb,
COJICHOUJ, 3aIMTA OT 3JIEKTPU3ALMH TEJI IIPU IBH>KEHUHM B MAarHUTHOM I10JI€ 3EMIIH.

Jlemoncmpayuu

HaOnronenue sBieHus 2JIeKTPOMarHUTHOM UHTYKIIUH.

Uccnenoranue 3aBucumocTtd IC MHAYKIUH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO
MOTOKA.

IIpasuio Jlenna.

[Tanenne MaruuTa B alTOMUHUEBOM (MEIHOI) TpyOe.

SIBrIeHME CAaMOMHIYKIIUU.

Uccnenosanue 3apucumoctu IJIC caMOMHIYKIIUU OT CKOPOCTH U3MEHEHUS CUJTbI
TOKa B IIEIIH.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
UccnenoBanue sBIEHUA 3JIEKTPOMArHUTHON MHIYKIWH.
Ornpenenenre UHAYKIUYA BUXPEBOTO MArHUTHOTO TOJISI.
HccnenoBanue sBiIeHUsS] CAMOUHAYKIIUH.

COopka MoeNH JIEKTPOMArHUTHOTO FeHepaTopa.
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Paszpnen 5. KosieOanusi u BOJTHBI
Tema 1. Mexanuueckue Koneoanus

KoneobarensHas cucrema. CBOOOIHEIE KOJIEOAHHS.

'apmoHnyeckue koneOaHuss. KrHemarnueckoe W JUHAMUYECKOE OINMCAaHHE.
DHepreTUueckoe OIMCaHue (3aKOH COXpaHEHUsI MEXaHW4YeCcKOoM »sHepruu). BouiBoj
JTUHAMUYECKOTO OMHUCAaHUS TapMOHUYECKHMX KOJIeOaHUW U3 HX DSHEPreTUYECKOro
Y KUHEMATUYECKOTO ONUCAHMS.

Ammmntyaa u  (aza xonebanuil. CBsi3b aMIUIUTYAbl KOJeOaHUN HMCXOMTHOU
BEJIMYMHBI C aMIUIUTYJaMU KOJICOAHUM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon w dacrora konebanuii. [lepwoxg MambIX CBOOOTHBIX KOJICOAHMIA
MaTeMaTH4eCcKOoro MasTHUKa. [lepnon cBOOOAHBIX KOJIEOAHUN IPYKMHHOTO MasiTHUKA.

[lonsitue o 3aryxaromux KojeOaHusx. BuiHyxaeHHble KoyieOaHusa. Pe3zoHaHc.
Pe3onancHas kpuBas. BimsHue 3aTyxaHMsT Ha BHJI PE30HAHCHOM  KPHBOW.
ABTOKOJICOaHUS.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTHYECKHE ITPOLIECCHI: METPOHOM, 4Yachl,
Kauelu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3amnuch KOJIE0aTEIILHOTO IBUKEHHUS.

HabmoneHne HE3aBUCHUMOCTH Mepuoja MaiblX KojeOaHWi TIpy3a Ha HHUTHU
OT aMIUIUTY/IbI.

UccnenoBanue 3aTyxarmux Kojie0aHUM M 3aBUCUMOCTH TEPHOJa CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanue kosiebaHuil rpy3a Ha MACCUBHOM MPYKUHE C LEJIbI0 (POPMUPOBAHUS
MPEACTABICHUI 00 UIeaTbHON MOJIETTH PYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHHUS PHEPTUU MTPU KOJIEOaHUIX Tpy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habnronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM
N3mepenue neproia CBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.
N3yueHune 3aKOHOB JIBUKEHUSA TeJa B X0JI€ KOoJieOaHU Ha yIpyroM MojBece.
N3yueHne nBUKEHUS HUTSIHOTO MAsITHUKA.
[IpeoOpazoBaHue FHEPTUU B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMILTUTY 1Bl 3aTYXaOIUX KOJIEOAHUIA.
HccnenoBanue BRIHYXIACHHBIX KOJIEOAHUIA.

Tema 2. InekmpomazHumHble KojleOaHUA

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHBHOM
KojebarennbHOM KoHType. @opmyrna Tomcona. CBs3b aMILTUTY/IBI 3apsiaa KOHACHCATOpa
C aMIUTMTYJIOW CHJIBI TOKA B KOJIEOATEITHHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUU B HJICATTLHOM K0JIeOaTEeTbHOM KOHTYpE.

3aryxaroniue 3JIeKTPOMarHuTHBIC KojiecOanus. BeIHYKICHHBIC 2JICKTPOMarHUTHBIC
KoJeOaHusl.
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[TepemeHHBIN TOK. MOITHOCTh TEPEMEHHOIO TOKA. AMIUIUTYJTHOE U JICUCTBYIOIIEE
3HAUYEHUE CUJIbI TOKA U HAIPSHKEHUS MPU PA3IMYHON (hOopMe 3aBUCUMOCTH MTEPEMEHHOTO
TOKa OT BPEMEHHU.

CunyconIalbHBIA TEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp H KaTyllKa
WHIYKTUBHOCTH B LEMU CUHYCOUJAIBHOTO IEPEMEHHOTO TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpsikeHUN.

WNneanwsubiit  Tpanchopmatop. [lpouwsBoicTBo, mnepenadya U moTpeOseHHE
ANEKTPUYECKOU SHEPTUH.

DKOJIOTUYECKME PUCKM TIpU  MPOU3BOACTBE  3JekTposHepruu. Kynbrypa
WCMOJIb30BaHUS JIEKTPOIHEPTUH B IOBCEAHEBHOM KU3HMU.

TexHuyeckue yCcTporuCTBa U TEXHOJOTHUECKUE MPOLECCHI: JIEKTPUUECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JINHUHU JICKTpOnepeaay.

Jlemoncmpayuu

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJICOAHUM OT MHAYKTUBHOCTH U €MKOCTHU
KOHTYpa.

OcuusuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHUIA.

['eneparop He3aTyXarOMIMX JIEKTPOMArHUTHBIX KOJICOaHUH.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHEPATOpa.

BriHyX1€HHBIE CHHYCOUIAJIbHBIE KOJICOAHNS.

Pesucrop, kaTymka MHAYKTUBHOCTH U KOHJCHCATOP B LIETIU IIEPEMEHHOIO TOKA.

Pesomanc mpum  mocnenoBaTeNlbHOM — COCIMHEHHWH — PE3UCTOpa,  KATYIIKH
WHIYKTUBHOCTH U KOHJICHCATOpA.

VYerpoiicTBO v pUHIIUI ACHCTBUS TpaHcpopmaTopa.

Mopens TMHUY IEKTPONEPENAUH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomsi, RPAKMuKym

N3yuenue tpancopmaropa.

HccnenmoBanue mEpeMEHHOTO TOKa dYepe3 TOCIEAO0BATEIbHO COCTUHEHHBIC
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HabGmoienue 21eKTpoMaraiuTHOTO Pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B IEMU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMazHUMHbLE OTTHbL

MexaHnueckue BOJIHBI, YCIOBUS UX pactiipocTpaHenus. [lonepednsie U mpoaoabHbIe
BOJIHEL. [leproi, CKOpOCTh pacpoCTpaHeHUs U AMHA BOJHBL. CBOWCTBa MEXaHHMUECKUX
BOJIH: OTpaXeHUE, IpeIoMIIeHHE, HHTepdepeHIus U TU(paKIus.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HeHHE OKPYKAIOIICH CpeIbl.

DONEeKTPOMarHUTHBIE BOJHBIL. YCJIOBHSI W3IIy4EHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTaius BEeKTOpoB £ F 1» B 2JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, TOJISIpU3aIus,
uHTEephepeHus 1 1udpaxius.
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[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpMEeHEHNE 2IEeKTPOMAarHUTHBIX BOJIH B TEXHUKE
u ObITY.

[TpuHIMIIBI paAUOCBA3H U TeNeBUIeHU. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CpeJIbl.

TexHuueckue yCTpOMCTBA M  NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIE
MHCTPYMEHTHI, pajap, paAHONpPHEMHHK, TEJIEBH30p, aHTeHHa, TeiedoH, CBU-meus,
yJIBTPa3ByKOBas IMArHOCTUKA B TEXHUKE U METUIIMHE.

Jlemoncmpayuu

ObpazoBanue 1 pacpoCTPaHEHHUE MOMEPEYHBIX U MTPOOIBHBIX BOJH.

KoneOmtomeecs T€10 Kak UCTOUYHUK 3BYKa.

3aBUCHUMOCTbD JIJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HabutoieHue otpakeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeHuuu v qudpakiiii MEXaHUYECKUX BOJH.

AKYCTUYECKHI pe30HAHC.

CBoiCcTBa yNbTPa3BYyKa U €T0 IPUMEHEHHE.

Hab6utoieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYON U 4aCTOTON
KOJIEOaHUH.

HccenenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, IPEIOMIICHUE,
noJisipu3anus, IMppaxkuus, tHTepPepeHLns.

O6Hapy:xeHue HHGPaAKPACHOTO U YIbTPaPUOIETOBOTO U3TyUEHUH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM
N3ydeHue nmapameTpoB 3ByKOBOU BOJIHBL.
N3ydeHune pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka

IIpsmonHeliHOE pacnpoOCTpaHEHUE CBeTa B OAHOpOAHOM cpene. Jlyu cBera.
To4euyHbIN UCTOYHUK CBETA.

Otpaxenue cBera. 3akoHbl OTpakeHus cBera. llocTpoeHue wu3zo0pakeHU
B IJ10ckoM 3epkane. Chepuyeckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIOTHBIN IOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN IMOKa3aTeNb MpeaomieHus. [locTosIHCTBO 4acTOThI cBETa
Y COOTHOLIEHHUE JUIMH BOJIH IIPU MIEPEX01€ MOHOXPOMATUYECKOIO CBETA YEPE3 TPAHULLY
paszeina IByX ONTHYECKHUX CPEN.

Xon nyueit B npusme. [ucnepcus cBera. CloxHbIN cocTa 6enoro ceeta. L{ser.

[TomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBI yroja MOJMHOrO BHYTPEHHETO
OTPaKEHUS.

Cobuparone u pacceuBarole JUH3bl. ToHKas juH3a. DOKYCHOE paccTOsHUE
U ONTHYECKas cCuja TOHKOM JIMH3bL. 3aBUCUMOCTh (POKYCHOTO PACCTOSHUS
TOHKOM Cc(epuYecKoll JHUH3bI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO MOKa3aTess
IIPETIOMIIEHUSL.

®opmyJsia TOHKOH JIMH3BI. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.
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Xon myda, TPOLIECAIIErOo JWH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoi ocu. [Toctpoenue n3o0paxkeHU TOYKKA U OTpe3Ka MPsIMOI B COOMPAIOIIUX
Y PacCEUBAIOIINX JIMH33aX U UX CUCTEMAX.

Ontuueckue mpubopsl. Paspemaromias crmocoOHocTh. ['7a3 kak omTuueckas
cucrema.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOUN ONTHKHU.

BomnoBas ontuka. MuTepdepenmus cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOJIIO/ICHUS MAKCUMYMOB M MUHUMYMOB B HUHTEP(PEPECHLIMOHHON KapTHHE OT JBYX
KOT'€PEHTHBIX UCTOYHUKOB. [IprMepbl KilacCuYecKuX HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakaust cseta. JudpakunoHHas perieTka. Y CJIOBHE HaONIOIEHUS TJIABHBIX
MaKCHUMYMOB IpU NaJeHU MOHOXPOMAaTUYECKOIO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHnyeckue yCTpoMCTBa U TEXHOJOTHYECKUE MTPOLIECCHI: OYKH, JIYIIa, IIEPUCKOII,
¢doToannapar, MHUKPOCKOI, MPOEKIHOHHBIA ammapar, MPOCBETICHUE OINTHKH,
BOJIOKOHHAsI OINITUKA, IU(PpaKIIMOHHAs pelIeTKa.

Jlemoncmpayuu

3aKOHBI OTPAKECHUS CBETA.

HccenenoBanue IpesioMIICHUS CBETA.

Hab6utoieHue noyiHoro BHyTpPEHHEro OTpaXkeHusi. Mozienbs cBeToBoa.

HccnegoBanue xo/la CBETOBBIX MYYKOB Yepe3 IJIOCKONApaUIeNIbHYIO TIACTHHY
U IIPU3MY.

Uccnenosanue cBOMCTB M300pakeHUH B TUH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenne narepdepeHuu cBeTa.

Hab6utoieHue 11BeTOB TOHKUX TJICHOK.

Habnronenue nudpakiyuu ceera.

N3yuenue auppakinOHHON pELIETKH.

Ha6nronenue qudpakiinoHHOro CIEKTpa.

Habmronenue nucnepcuu cBera.

Habutoienue nossipu3anuu cBeTa.

IIpuMeHeHre NoaIPOUIOB ISl U3yUYECHHSI MEXaHUYECKUX HAITPSHKEHU.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul, NPAKMUKYM

N3mepenne mokasaresns mpeloOMICHHs] CTEKIA.

HccnenoBanue 3aBUCUMMOCTH (DOKYCHOTO PAacCTOSIHUS OT BEIECTBA (Ha MpUMEpE
KUJKUX JIUH3).

N3mepenne GoKyCHOTO pacCTOSTHUSI PACCEUBAIONIUX JIMH3.

[Tomy4yenue n3o0paxeHus: B CUCTEME U3 IIOCKOTO 3e€pKajia v JTUH3HI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TenecKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, naTepdepeHITNN U TIOJISIPU3AINHA CBETA.
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N3ydenue nonsipuzanuu CBETa, OTPAXKEHHOTO OT ITIOBEPXHOCTHU AUAJICKTPHUKA.

N3yuenue uHTEpPEpEeHIINH JIA3EPHOTO U3ITyUYECHHSI HA IBYX ILETSAX.

Hab6nronenue nucnepeuu.

Hab6nronenue u uccnenoBanve 1UPpakmOHHOTO CIEKTPa.

N3mepenune 1nrMHbI CBETOBOW BOJHBI.

[TomydeHne cnekTpa W3IIYYCHUS CBETOAMOJA TPYW TIOMOIM IU(DPaKIIMOHHON
PELIETKHU.

Pa3znen 6. OCHOBBI CIeNIHAILHOM TEOPUH OTHOCHTEIbHOCTH

['panuiibl TPUMEHUMOCTH KJIACCMYECKOM MexaHuku. llocTymaTel crenuaabHOU
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM uHTepBan. lIpeoOpaszoBanus Jlopenma. YcioBue
NPUYUHHOCTA.  OTHOCUTENIBHOCTh  OJTHOBPEMEHHOCTH.  3aMeJICHUE  BPEMEHHU
Y COKPAILICHUE JJIUHBI.

DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CB43b MacChl C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YACTULIBI. DHEPTUS OKOSI.

TexHuyeckre yCTpOWCTBA W  TEXHOJOTMYECKHE IIPOLIECCHI:  CITYyTHUKOBBIC
MIPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM
OnpeneneHre UMITYyJIbCa U DHEPTUU PEISITUBUCTCKUX YacTHIll (o (ororpadusm
TPEKOB 3apPsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka
Tema 1. Kopnyckynapno-60onnoeoii oyanuszm

PaBHOBecHOE TemIoBOE M3NTydeHUE (M3ydeHUue abCOMIOTHO YEPHOTO Teja). 3aKOH
cMmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUsi U UMITYJILC (POTOHA.

®ororpdexr. Onbiter A.I'. CroneroBa. 3akonbl doTtodddexra. YpaBHEHUE
OitamreitHa s potodrddexra. «KpacHas rpanuiiay porosrddekra.

JlaBnenue cBera (B YaCTHOCTH, JAaBJICHHE CBETa Ha aOCOJIIOTHO MOTJIOMIAIOIIYIO
1 a0COJIIOTHO OTpaxarolryro noBepxHocts). OnbiTel [1.H. JleGenena.

BonnoBeie cBoiictBa uvactuu. Bosubl ae bpoins. [nuna Bosnnbl ae bpoitns
1 pa3Mepbl 00J1acTH JIOKAIM3AlMK JIBMKYIIEHCS dacThullbl. KopmycKymsipHO-BOITHOBOM
nyanusM. Jludpakius s7eKTpOHOB Ha KpUCTaJIIaX.

Cnemmnduka wusmepeHnii B wMukpomupe. COOTHOIIEHUS HEOMPeaeIeHHOCTEH
I'eitzenOepra.

TexHuuecknue yCTPOMCTBA M  TEXHOJOTMYECKHME TMPOLECCHI:  CIIEKTPOMETP,
(dboTodneMeHT, GOTOAATIHK, TYHHEIBHBII MUKPOCKOTI, COTHEUHast OaTapesi, CBETOIUO.

Jlemoncmpayuu
®oT03(¢dHeKT Ha YCTAHOBKE C IMHKOBOM TIACTUHOM.
HccnenoBanue 3akoHOB BHeELIHETO (poToaddekra.
HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUS TOJTYITPOBOJHUKOB OT OCBEIICHHOCTH.
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CBeToanoI.
Conneunas 6arapes.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabomol, NPAKMUKYM
HccnenoBanue Gotope3ucropa.
N3mepenne mocrossaHoM [I1anka Ha ocHOBE uccienoBanus Gorodddexra.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Y€PE3 CBETOINOT OT HAIIPSIKCHHSI.

Tema 2. @u3zuxka amoma

OneITBl 1O HCCIENOBAaHUIO CTpOeHHs aroMa. llmanerapHas wmogmens aroma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u mornomenue (HOTOHOB HpPHU TEPEXOjAe aroma
C OJTHOTO YPOBHS SHEPTHUH Ha JPYTOU.

Bunpl criektpoB. CniekTp ypOBHEN SJHEPTUH aTOMa BOJOPOA.

CroHTaHHOE U BBIHYXJACHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHnuecKkre ycTpoiCTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: CIIEKTPAIIBHBIN aHAIN3
(cekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
HaGnronenue nmHeiyaTbix CHEKTPOB.
Y CTpONCTBO U IEUCTBUE CUETUMKA HOHUZUPYIOIINX YaCTHULL.
Onpenenenre JUIMHBI BOJIHBI Ja3€PHOTO U3ITYUYEHUS.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM

Habmronenue nuHeyaToro Crekrpa.

HccnenoBanue crnekrpa paspeKeHHOTO aTOMApHOTO BOJOPOJA U  H3MEPEHHUE
nocTossHHOM PunbGepra.

Tema 3. Quzuxka amommnozo a0pa u 31eMeHmMAPHBIX YACMUY

Hyxnonnas monens sinpa I'eitzenOepra—MBanenko. 3apsiy siapa. MaccoBoe uucio
anpa. 130Tomnsl.

PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacmal.
I'amMmma-n3nyudenue.

3aKOH paJlMOAaKTUBHOIO pacnana. PagnoakTuBHbIe N30TONBI B pupoae. CBoOMCTBA
VOHU3UPYIOLIETO H3JIYy4YeHMs. BiusHME paavMOaKTUBHOCTU Ha KUBBIC OPIraHU3MBI.
EctecTBenHbIit ¢oH u3nyyenus. Jlozumerpus.

DHeprus CBsA3U HYKJIOHOB B sifipe. Anepubie cuibl. JledekT maccel spa.

SAnepubie peakiuu. Jlenenwe m cuHTe3 saep. SAnepHsie peakTophl. [IpoGiiembr
YIPaBISIEMOT0 TEPMOSIAEPHOTO CUHTE3a. DKOJOTHYECKUE ACIEKThl Pa3BUTHS SACPHOU
DHEPIEeTHUKHU.

Mertonbl perucrpauuu u HCCIIEIOBAHUS AIIEMEHTAPHBIX YaCTHLI.

OyHIaMEHTAJIBHBIE  B3aUMOJIECUCTBUS.  bapuOHBI, ME30HBI W  JIENTOHBIL.
[IpencraBinenne o CtaHnmapTHON Moaenn. KBapk-riitoOHHAst MOJEIb aAPOHOB.



26

®usuka 3a npenenamu CranaaptHoil mojenu. TemHas maTepust U TEMHasi JHEPTUSL.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHHUeCcKUe yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JO3UMETP, Kamepa
BunecoHa, siaepHBIl peakTop, TEPMOSIAEPHBIN peakTop, aromMHas O0om0a, MarHUTHO-
pe30HaHCHas ToMorpadus.

Yyuenuueckuii sxcnepumenm, 1abopamophvie pabomoi, NPAKMUKYM
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).
HccnenoBanue paqnoakTUBHOTO (hOHA C UCTIOJIE30BaHUEM JI03UMETPA.
N3y4enne moriomieHus 0eTa-9acTUI] ATFOMHUHHUEM.

Pa3jen 8. D1eMeHTHI ACTPOHOMUM U ACTPOPU3UKHI

Otanbl pa3BUTUS acTpoHOMUHU. [IpHuKIagHOE W MHPOBO33PEHUECKOE 3HAUYCHUE
actpoHoMuu. [[puMEeHMMOCTb 3aKOHOB (DU3UKH TSI OOBSICHEHUS IPUPOABI KOCMUYECKUX
00BEKTOB.

Mertoibl acTpOHOMUYECKUX Ucchae0BaHni. COBPEMEHHBIE ONTUYECKUE TEIIECKOIIBI,
PaaNOTENECKOIbI, BHEATMOC(EpHAsT aCTPOHOMHSL.

Bun 3Be3nnoro ne6a. Co3Be3aus, ipKkue 3Be3/Ibl, IJIAHEThI, UX BUAUMOE JIBUKECHUE.

ConHeuHas cuctema.

Counnne. ConHeuHast akTUBHOCTb. MicTouHuk sHeprun CosiHIA U 3BE3].

3Be3/1bl, UX OCHOBHBIC XapAaKTEPUCTHUKHU. J(MarpamMma «CIIEKTpajbHBIM KJIacCc —
CBETUMOCTBY». 3B€31lbl TJABHOM IMOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE€3]l IJIaBHOW MOCJIEAOBATEIBHOCTU. BHYTpeHHEE CTpOEHUE 3BE3.
CoBpeMeHHBIE NMPEICTABICHUS O MPOUCXOKICHUU U 3BOMONMU COJHIA U 3BE3/. DTallbl
YKW3HU 3BE3/I.

Muieunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u nemxenue CosHia B ['ajiakTuke.
Tunel ranaktuk. PagyroranakTuky u kBa3zapbl. UepHbIe IBIPHI B siApaxX rajlakTHK.

Bcenennas. Pacmiupenue Bcenennoil. 3akon Xa006sia. Pasberanue ramgakTuk.
Teopus bonbmoro B3peiBa. PeukToBOE M3ITydeHHE.

MacmraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepetennsie mpo0sieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus
HaOntonenust 3Be3nHOro HebOa HEBOOPYKEHHBIM TJIa30M C  HCIOJIb30BAaHHEM
KOMIIBIOTEPHBIX TPUJIOKEHUN ISl ONPENENICHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBbIE CO3Be31Msi CEBEPHOTro MONyIIapus U SIPKAE 3BE3IbI.
Habmronenus B Teneckorn JIyHbl, T1aHET, TYMAHHOCTEHN U 3BE3THBIX CKOTLICHUH.

Pu3nYecKUil NPAKTHKYM

Croco6bl  u3MepeHuss (PU3NYECKHX BEJIWYUH C MCIOJIB30BAHUEM aHAJIOTOBBIX
U 1U(POBBIX HM3MEPUTEIBHBIX MNPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCUTEIIbHBIC TOTPEIIHOCTH HU3MEPEeHUN (U3UYECKUX BEIUYHH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

IIpoBeneHre KOCBEHHBIX WM3MEPEHUMN, HMCCIEOBAHUI 3aBUCUMOCTEH (PUBHUECKUX
BEIIMYMH, TPOBEPKA TMPEUIOKEHHBIX THUMOTE3 (BHIOOp U3 paboT, OMUCAHHBIX
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B TEMaTHUYECKUX pazlenax «YUYEHUYECKHH SKCIIEpUMEHT, J1a0opaTopHble padoThl,
MIPAKTUKYM»).

O06o0maroniee NOBTOpeHUe

OO6o0menrne M cUCTeMaTHU3alus COACpKAHMS pas3leioB Kypca «MexaHuKay,
«MonekynsipHas ¢u3MKa U TEPMOJIMHAMUKA», «IDIeKTpoauHamuka», «Konebanus
U BOJHBID», «OCHOBBI CIIEIUAIBLHON TEOPHUH OTHOCUTENBHOCTH», «KBaHTOBas (usnkay,
«JIEMEHTBI aCTPOHOMHUU U aCTPOUZUKI».

Ponp (u3uku U acTpOHOMHH B 3KOHOMHYECKOMN, TEXHOJOTUYECKOW, COLUATbHON
U 3TUYECKON cdepax AESITeIbHOCTU YEJIOBEKA, pojib U MECTO (PU3MKU M aCTPOHOMHHU
B COBPEMEHHOM  HAy4YHOM  KAapTHMHE  MHpA,  3HAYCHHE  OIMCATEIIbHOW,
CHUCTEeMATHU3HUPYIOIIECH, OOBSICHUTEIHPHOW M MPOTHOCTHUYECKON (yHKUMN (Qundeckon
TEOpUH, POJib (PU3NYECKOW Teopuu B (POPMHUPOBAHUU NPEICTABICHUNA O (PU3NUECKON
KapTUHE MHpaA, MECTO (PU3NYECKOM KAPTUHBI MHUpPAa B OOIIEM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku yriiyoaeHHoro ypoBHs B 11 kmacce ocymiecTBisieTcs
C YUETOM COJIEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMu MaTEMaTHKHU, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnsie nOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SABICHUE, HAyYHbIN (akT, TunoTesa, Gpusnueckas BeJIMUMHA, 3aKOH, TEOPHs,
HaAOJIIOJIEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, WU3MEPEHHE, MOrPEUIHOCTU
U3MEPEHUI, N3MEpUTENIbHbIE TPUOOPHI, IUPPOBas 1a00paTOpusl.

Mamemamuxka: Pemienue cucteMbl ypaBHEHUN. TpUTrOHOMETpUYECKHE (QYHKIIUU:
CHUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopbl M HMX NPOEKUMH HA OCH KOOpPJMHAT, CJOKEHHE BEKTOPOB. lIpom3BomHbie
aneMeHTapHbIX (yHKIuH. [Ipu3Haku noaoOust TpeyroJbHUKOB, ONpeneIeHUe MIIoaan
IJIOCKUX QUryp u oobema Ted.

Buonozua: snekTpuyeckue sIBJICHUS B )KUBOUM NPUPOJE, KOJIeOaTeIbHbIE JBUKECHUS
B JKMBOM NIPUPOJAE, OSKOJOTHMYECKHE PHUCKH IPU IPOU3BOACTBE AIIEKTPOIHEPIHH,
ANIEKTPOMATHUTHOE 3arpsi3HEHHE OKPYXAIoLeH cpeibl, YIbTPa3ByKOBas IUArHOCTHKA
B MEJIMLIMHE, ONITUYECKHUE SIBJICHUS B KUBOU NPUPOJE.

Xumusn: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTYpa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHMs KPUCTAUINYECKON PEIIeTKH, CIEKTPAIbHBIN aHaIH3.

T'eozpagpua: marnuTHble TOJIIOCA 3EMIIM, 3aJI€)KM MAarHUTHBIX pyA, (poTOoChEMKa
3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocua:  TPUMEHEHHE  IOCTOSSHHBIX  MAarHUTOB,  3JIEKTPOMAarHUTOB,
AJIEKTpoABUTraTeNb SIKOOU, reHepaTop MePEMEHHOr0 TOKa, UHAYKIIMOHHAS Meub, JUHUU
AJIeKTporiepeaay, 3JIeKTPOJBUraTelb, pajaap, PaAUONPUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieup, ynbTpa3ByKkoBasi JUAarHOCTHKA B TEXHUKE, MPOCKITMOHHBIN ammapar,
BOJIOKOHHAsl ONTHKA, COJHEYHas Oarapesi, CIyTHUKOBBIE MPUEMHUKH, sJepHas
SHEPreTHUKa U 3KOJOTUYECKHUE ACTIEKTHI €€ Pa3BUTHS.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne ydebHoro mpenmera «Du3mka» Ha YpPOBHE CpPEIHETO OOIIETOo
oOpazoBaHus (yriayOJICeHHBIM YpPOBEHB) JIOHKHO OOECHEUUTh JAOCTHKEHUE CIIEIYIONIUX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHMSI ydeOHOoro mnpenmera «Duszuka» TOIKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOyYalONMIMXCA  PYKOBOJCTBOBATHCS
chOpMHPOBAaHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOLIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOTO OOIIEeCcTBa, PACHIMPEHUE >KU3HEHHOIO ONBbITa W OIbITa
JNEATEIPHOCTH B IIPOLIECCE peajr3allid OCHOBHBIX HAIPaBJICHUN BOCIUTATEIBHOU
NEATETbHOCTH, B TOM YUCIIEC B YACTH:

1) rpasaaHcKoro BOCIATAHUSA:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMUA OOYYaloOlIerocsi Kak aKTHBHOIO
1 OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBa;

IPUHSATUE TPaAUIMOHHBIX 00IIIeYeTTOBEUYECKUX TYMaHUCTUYECKUX
U IEMOKPATHUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO JI€ATEIBHOCTH B HHTEpEcax TIPa’kKJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHE B3aMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C UX
GYyHKIMUSIMHU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM ACSATENbHOCTH;

2) MATPUOTHYECKOT0 BOCTIUTAHMSI:
c(hOpMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LIEHHOCTHOE  OTHOILIEHWE K TOCYHApCTBEHHBIM CHUMBOJAM, JOCTHIKCHUSAM
POCCHICKMX YUYEHBIX B 001aCTH (PU3UKH U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHMBaTh CUTYallMI0 W TMPUHUMAaTh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI W IIEHHOCTH, B TOM YHUCJE
B JICATEIBHOCTH YYEHOTO;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHHUE YCTOMYNBOTO OYIYIIETO;

4) 3CTETHYECKOr0 BOCIIMTAHUS:
SCTETHYECKOE OTHOIIEHHWE K MHPY, BKJIIOYass JCTETHKY HAyYHOI'O TBOPUYECTBA,
IPUCYIIEro (GU3MYECKO HayKe;
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5) TpyaoBOTro BOCIMTAHMS:

HWHTEPEC K Pa3IMYHbIM cepaM MpoPecCHOHATBHON JIEATEIBHOCTH, B TOM YHCJIC
CBSI3aHHBIM ¢ (D)U3MKOHM M TEXHUKOW, YMCHHE COBEpIIATh OCO3HAHHBIN BBIOOp OymyIei
po(eccru U pean30BbIBaTh COOCTBEHHBIC )KH3HCHHBIC TUTAHBI,

TOTOBHOCTbH U CLIOCOOHOCTH K 0OPa30BaHUIO M CAMOOOPa30BaHUIO B 00JaCTH (Pr3UKH
Ha TIPOTSDKCHUHU BCEH JKHU3HH,

6) IKOJOrH4ecKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh 3KOJIOTMYECKON KYJIbTYphl, OCO3HaHHUE ITI00AIbHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHKUE M OCYIIECTBIICHHE JCHCTBHI B OKPY)KaIOILIEH cpelie Ha OCHOBE
3HAHUS LIeJIed yCTOMYMBOrO pa3BUTHS YeJIOBEUECTBA,

pacuIMpeHe OIbITa JeATEIIbHOCTH SKOJIOTUYECKON HANpPaBICHHOCTH HAa OCHOBE
UMEIOIUXCS 3HAHUN TI0 (PHU3HKeE;

7) MEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NIECKON HAYKH;

OCO3HaHHE IICHHOCTH HAYYHOU JEATEITHHOCTH, TOTOBHOCTD B TIPOIIECCE M3YUCHUSI (PH3UKA

OCYILIECTBIISTH MPOSKTHYIO U UCCIIEIOBATENBCKYIO AESTEIIFHOCTD MHAMBHIYAIbHO U B TPYIIIIE.

B mnporecce MOCTHKEHMSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMSI TPOrPAMMBbI
nmo (¢u3uKe 9 YPOBHSA CpeaHero oO0mero o0pa3oBaHus y  OOydaroluxcs
COBEPIICHCTBYETCS SMOIIMOHAIILHBIN UHTEIUIEKT, TIPEIIoIararoniui chopMUpPOBAHHOCTH:

CaMOCO3HaHUs, BKJIFOYAIOIIETO0 CHOCOOHOCTh TMOHUMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHHE, BUJIETh HANPABIICHUS Pa3BUTHS COOCTBEHHON AMOITMOHAILHOM c(ephl, ObITH
YBEpPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEACHUE, CIIOCOOHOCTD aIalITUPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIONIEH CTpeMJieHHe K JAOCTIKEHHUIO IeNu
U yCIexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE JICHCTBOBAaTh, MCXOAS W3 CBOUX
BO3MOKHOCTEM;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOIIMOHAIBHOE COCTOSIHHEC
JIPYTUX, YAUTBIBATH €r0 MPH OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO
U COTIEPEKMBAHMIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIIATH HHTEPEC U pa3periaTh KOHQIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIE YHUBEpPCAJbHbIE YUeOHbIE JIeliCTBUS
ba3oBbie JJornueckue aeicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;
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ONIPENEIATH LEIIN IEATEIbHOCTH, 3aaBaTh IapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B PAaCCMATPUBACMBIX (DU3HMUCCKHUX
SIBJICHUSX;

pa3zpabarbiBaTh IUIAH pEHICHUS MPOOJIEMbl C YYETOM aHaiM3a HUMEIOLUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLIEHUBATh PUCKU MOCJIEACTBUMN AEATEIbHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSX PEATbHOr0, BUPTYaJTIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHN KU3ZHEHHBIX TPOOJIEM.

Bba3oBble ucciieoBaTe/ibCKue AeiiCTBUSL:

BIQJIETh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHATHSMH W METOJaMU
(bu3nYeCcKOi HAYKH;

BJA/IeTh HAaBBIKAMHM Yy4€OHO-UCCIIEOBATEILCKOM M TPOEKTHOM AESITENbHOCTU
B o0yacti (PU3UKHU, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY IOHUCKY
METOJIOB pelIeHHs 3a/1a4 (PU3NIECKOTO COACPIKAHMS, TPUMEHEHHUIO PAa3TUIHBIX METOI0B
MO3HAHUS;

OCYIIECTBIISITh PA3IUYHBIE BUIBI JESTEIHHOCTH IO MOJIYYSHUIO HOBOTO 3HAHUSA, €TO
MHTEPIIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3INYHBIX YICOHBIX CHUTYaIHsX,
B TOM YHCJIE IPU CO3JaHUU YUYE€OHBIX IPOEKTOB B 00J1aCTU (PUBUKH;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3a7ady, BbIIBUTaTh
TUIIOTE3Y €€ PEIICHUs, HAXOUTh apTyMEHTHI JUJIs J0KA3aTeNIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEIICHUs 3a/layll pe3yibTaTbl, KPUTUUECKU
OILICHMBATh UX OCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (OPMYTUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIHLHOM JEATEILHOCTH,
B TOM YHCJIE€ IPU U3YYEHUH (PU3BHKY;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTHh 3HAHUSA 1O (U3MKE B  MPAKTHUYECKYI0  0O0JacTh
KHU3HEICATEIILHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UICH, MPEJIaraTh OPUTHHAIBHBIEC TIOXObI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIONINE aJbTePHATUBHBIC PEIICHUSI.

Pab6ora ¢ undpopmanmeii:

BJIQJICTh HABBIKAMHU TONy4YeHUs HWHPOpMAUK  (PU3UIECKOTO  COAEPIKAHMS
W3 KMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATH IIOMCK, aHAJIN3,
CUCTEMATU3AIMI0 ¥ WHTEPHpPETAN0 WHPOPMAIMKA PA3IUYHBIX BHAOB U  GopM
MpEACTABJICHHUS;

OIICHUBATh IOCTOBEPHOCTH MH(POPMAIIHH;

WCIIOJIh30BaTh CPeCTBa MHGOPMAIIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJIOTHI
B pEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3AIMOHHBIX 3a/Ja4
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C coOmoaeHueM TpeOOBaHWU JPrOHOMHMKH, TEXHUKH O€301aCHOCTH, THUTHCHBI,
pecypcocOepeKeHrs, IMPaBOBbIX M OATHYCCKUX HOPM, HOPM HMH(POPMAIMOHHOM
0€e30I1aCHOCTH;

CO37aBaTh TEKCThI (PU3UUYECKOTO COJAEPKAHUS B PA3NIMUHBIX (hopMaTax C y4ETOM
Ha3HaYeHUs HMH(POpPMAIMM W I1EJCBON ayauTOPHH, BBIOMpas ONTHMAIIbHYIO (GopMy
MIPEACTABJICHUS ¥ BU3YAJTH3AIIUN.

KoMMmyHuKaTHBHBIE YHHBepPCAJbHbIE yUyeOHbIE elCTBUS

Oo0menue:
OCYIIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHEYPOUHOH ACATEIHHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYallMi U CMATYaTh KOH(QIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHS C UCITOJIH30BAHUEM S3BIKOBBIX

CpPEIICTB.

CoBMmecTHas ACATECJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW U MHANBUAYAIbHON PaOOTHI;

BBIOMPATh TEMATHKY U METObI COBMECTHBIX JEHCTBUI C YUETOM OOILIMX HHTEPECOB,
Y BO3MOKHOCTEU Ka)XJ0T'0 YJICHA KOJUIEKTUBA;

IIPUHUMATB L[E€JIM COBMECTHOM JEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUA MO €€ JOCTUIKEHHIO: COCTABJIATH TUIaH IEUCTBUM, PACTIPEIEIIATH POJIA C YIETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM pabOTHI;

OLICHHMBATh KauyeCTBO CBOETO BKJAJa M KaXJOr0 Y4YaCTHHKA KOMaHIbl B OOLIMii
pe3ynbTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

pemaratb  HOBBIE IIPOEKTHI, OLIEHUBATb MAEHM C IIO3ULIUU  HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATH ITO3UTUBHOE CTPATETMYECKOE MMOBEICHUE B PA3JIMYHBIX CUTYalUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

PeryjisiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITH TO3HABATEIBHYIO JCSATEIBHOCTh B 00JacTH
(Y3UKY U aCTPOHOMHH, BBISBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIUPOBATH COOCTBEHHBIE
3a/1a4H;

CaMOCTOSITEIIbHO COCTaBIISATH IIJIaH PEIICHUS PACUETHBIX U KAaUYeCTBEHHBIX 3ajad,
MJIaH BBIMOJHEHUS TMPAKTUYECKOW pPabOThl C YYETOM HMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacHMpsaTh paMKi y9€OHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

JIeaTh OCO3HAHHBINA BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh Ha Ce0s1 OTBETCTBEHHOCTh
3a pelleHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,
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croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO PYIUIUMU B 001acTu (U3HKH,
MTOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTb,
OILICHHBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIA/ICTh HAaBBIKAMH IMO3HABATEIBHOU PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUN U MBICIIUTEIBHBIX MTPOIIECCOB, UX PE3YyJIbTATOB U OCHOBAHMIA;

WCIIOJIB30BaTh MPHUEMBI pe(IICKCUU ISl OLICHKU CUTYyallld, BhIOOpa BEPHOTO
pEIICHuUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apPTYMEHTBI IPYTUX HPU aHATU3E PE3YJIbTATOB JEATCIIBHOCTH.

IIpunsaTHE Ce0s M APYTrUX:
MPUHUMATH ce0sl, IOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;
MIPUHUMATH MOTHUBBI U @PTYMEHTHI JIPYTUX MPU aHATIN3E PE3YyJIbTATOB JACSITEIbHOCTH;
PU3HABATH CBOE MPABO M MPABO JPYTUX HA OIIHOKY.

HPEIMETHBIE PE3YJIbTATbBI

B mpouecce uzyuenus kypca kypca pusuku yrayoiaerHoro ypoBus B 10 kiacce
0Oy4aronIuiicss HAYYUTCA:

NOHUMATh POJIb (PU3UKH B 3KOHOMHYECKOW, TEXHOJOTMYECKOM, SKOJIOIMUYECKOH,
COLIMAIIBHOM M 3TUYECKOM c(epax NeSATeIbHOCTH YEIOBEKa, pOoib U MECTO (PU3UKHU
B COBPEMEHHOW  HAy4YHOM  KAapTHHE  MHpA,  3HAYCHHE  ONMUCATEIbHOU,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW M TPOTHOCTUYECKOW (GYHKIMNA (PU3MUECKOU
TEOpUU — MEXAHWKH, MOJICKYJSIpHON (DM3MKKM M TEPMOAWHAMUKH, POJIb (PU3NUECKON
Teopuu B GOPMUPOBAHUHU NPEACTABICHUN O PU3NUECKON KapTHHE MUPA;

pa3ianyaTh YCIOBUS NPUMEHUMOCTH MOJENed (U3NYECKUX Tell U MPOLECCOB
(sBIIEHMI ): MHEPIIMAIbHAS CHUCTEMa OTcYeTa, aDCOIOTHO TBEPJIOE TEJI0, MaTepUaIbHas
TOYKa, PAaBHOYCKOPEHHOE [IBH)KEHHE, CBOOOAHOE mMajeHHe, aOCOJIOTHO ympyras
nepopmarusi, abCONIOTHO yNpyroe U abCONIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIU
rasa, >KHJIKOCTH U TBEpPAOTo (KPUCTAITNIECKOTO) TeJa, MACaTbHBIN ra3, TOUSUHBIN 3apsi,
OJIHOPOJHOE 3JIEKTPUYECKOE TIOJIE;

pa3nauyaTh yCIOBUS (TpaHMIbl, 00JACTH) MPUMEHUMOCTH (U3UUYECKHUX 3aKOHOB,
MOHMMATh BCEOOIMU XapakTep (yHTAMEHTaIbHBIX 3aKOHOB W OTPAaHHYEHHOCTH
MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBICHATH MEXaHWYECKHE TPOIECCHl W SBICHUS, HCIOIB3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUOKEHUSI, (OPMYJIbI KMHEMAaTUKH PaBHOYCKOPEHHOTO [IBHXKEHUS, MPEoOpa3oBaHUs
["anmunest 1y1st CKOPOCTH U TIepeMeleH s, 3aK0OHbl HhI0TOHA, MPUHITUI OTHOCUTEIHHOCTH
[anmunes, 3akOH  BCEMHUPHOrO  TATOTEHUS, 3aKOHBl COXPAHEHUS  HMITyJbCa
Y MEXaHWYECKOW SHEPTUH, CBSI3b PAOOTHI CHIIBI C U3BMEHEHHEM MEXaHUYEeCKOW SHEPTHUH,
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yCIIOBUS PABHOBECHS TBEPAOrOo TeJa), MPU 3TOM MCIOJIb30BaTh MaTEMaTUYECKOE
BBIPOKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS TMPUMEHUMOCTH (PU3UUECKHX 3aKOHOB:
npeoOpazoBanuii ['anuies, BTOporo u TpeThero 3akoHoB Hpl0TOHA, 3aKOHOB COXPaHEHUS
MMITYJIbCAa U MEXaHUYECKOW IHEPIUHU, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJIM3UPOBATH U OOBACHATD TEIIOBBIE MPOLIECCHI U ABJICHUS, UCIIOJIb3Ysl OCHOBHBIC
MOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOpPUM M 3aKOHBI MOJIEKYJSIPHON (U3UKU
U TEPMOJMHAMUKHU (CBSI3b JABJICHHUSI HJICATIHOTO ra3a CO CpelHeW KUHETHYECKOM
SHEPruer TEIUIOBOTO JABUKEHUS M KOHLIEHTpAIMEH €ro MOJEKYJI, CBSI3b TEMIIEPaTypbl
BEILIECTBA CO CPEIHEN KMHETHUYECKOW SHEPTHEN TEIJIOBOrO IBMXKEHHS €r0 YaCTHUII, CBSI3b
JABJIEHUS UICAIBHOIO T'a3a C KOHLIEHTpalMel MOJIEKYJT M €r0 TEMIIEpaTypoi, ypaBHEHUE
MenneneeBa—KnaneiipoHa, nepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS YHEPTUU
B TEIJIOBBIX MPOIECCaXx ), PU 3TOM HUCIIOIb30BaTh MAaTEMAaTHYECKOE BHIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH ypaBHeHUsI MeHieneeBa—KnanelipoHa;

aHAIU3UPOBaTh M OOBSCHATH DJIEKTPUYECKHUE SIBIICHUS, HWCIOJIb3Ysl OCHOBHBIE
MIOJIO’KEHUSI U 3aKOHBI 3JIEKTPOJUHAMMKY (3aKOH COXpPaHEHUS 3JIEKTPUUECKOro 3apsja,
3ak0H KyJl0Ha, TOTEHIIMAIBHOCTD 3JIEKTPOCTATHYECKOTO MOJIs, IPUHIIUI CYIIEPIIO3ULIAN
ANEKTPUYECKUX TOJIEH, MPU 3TOM YKa3blBas yCIOBUSA NPUMEHUMOCTH 3akoHa KyroHa,
a TakKe MPaKTUYECKH BaXKHbIE COOTHOUIEHUWS: 3aKkoHbl Oma i ydacTka Uenu
U JUIs 3aMKHYTOM 3JIeKTpuueckoil memnu, 3akoH Jlxoyns—Jlenua, npasuina Kupxroda,
3akoHbI Papajes i dIEKTPOIIn3a);

OMKCHIBATh (PUBMYECKHE TPOIECChl U  SIBJICHUS, MCIOJb3YSd BEJIMYWHBIL:
NepeMENIeHNe, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€lda U CHCTEMBbI TEJl, CHUJIa, MOMEHT
CWJIbl, JABJECHUE, TNMOTEHIMAJIbHAS HSHEPrusi, KUHETHUYECKash SHEPrusi, MeXaHuuecKas
SHeprusi, paboTa CHUJIbl, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHME, CHJIa TSKECTH, CHJIa
YIOPYTOCTH, CHJIa TPEHUS, MOIIIHOCTh, SHEPTHUSI B3aUMOJICHCTBUS Tena ¢ 3emiieil BOIu3u
€€ MOBEPXHOCTH, SHEPrusi ynpyroi nedopmanuy MNpY>KUHBI, KOJIWYECTBO TEIJIOTHI,
aOCoOJIOTHAsE TeMIlepaTypa Teja, padoTa B TEPMOJUMHAMUKE, BHYTPEHHSSI SHEPIrUs
UJ€aNbHOTO OJHOATOMHOIO ra3a, paboTa UAEeabHOIO ra3a, OTHOCUTEIbHAS BIAXXHOCTD
BO31yXa, KOI(PQPUIMEHT TMOJE3HOro JEWUCTBUS HJCANBbHOIO TEIUIOBOTO JBUTATENs;
ANEKTPUYECKOE M0JIE, HANPSHKEHHOCTh 3JEKTPUYECKOTO IOJIA, HAINPSHKEHHOCTh MOJIS
TOYEUHOT'O 3apsja WIM 3apsHKEHHOTO 1Iapa B BaKyyMe€ M B JMAJIEKTPUKE, MOTEHIUAN
ANEKTPOCTATUYECKOTO MOJsI, Pa3HOCTh MOTEHUMAJIOB, 3JEKTPOABMKYLIAs CUJa, CHIIA
TOKa, HANPsHKEHHE, MOIIHOCTh TOKA, AJIEKTPUUYECKasi eMKOCTh IJIOCKOTO KOH/IEHCATOPa,
CONPOTUBJICHUE YYaCTKa LIENH C MOCIEAOBATEIbHBIM U NapaJUIEIbHBIM COEAUHEHUEM
PE3UCTOPOB, SHEPTHS AJIEKTPUUECKOTO NOJII KOHJEHCATOPA;

OOBSACHATh OCOOCHHOCTH TIPOTEKaHHWS (UINYECKUX SBICHUN: MEXaHHYECKOE
JBUKEHHE, TEINIOBOE ABM)KEHUE YaCTHUI] BEIIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE
IBWKeHue, nuddys3us, ucnapeHue, KUMEHHE W  KOHJACHCAlMs, IUJIaBJICHUE
M KpUCTAJUIM3allMsd,  HAMpaBICHHOCTh  TEIUIONEpeNauu,  dSJeKTpu3alus  Ted,
SKBUIIOTEHIIMAIIBHOCTh TOBEPXHOCTH 3aPSKEHHOIO MPOBOAHUKA;
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IPOBOJIUTH UCCIIEN0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYMHBI OT IPYrou
C HCIIOJIb30BAaHUEM IMPSMBIX HM3MEPEHUH, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢buKkcUpoBaTh PE3yNbTAThl MOJTYYCHHON 3aBUCHMOCTH (PU3UYECKHX BEIHMYMH B BHJIE
rpa@uUKoOB C y4eTOoM aOCOJIOTHBIX TMOTPEIIHOCTeH W3MEpPEHUH, JeNaTh BbBIBOJBI
10 pe3ysbTaTaM MCCIICIOBAHUS;

IPOBOJIUTh KOCBEHHbIE M3MEPEHMsI (PU3MUECKHX BEJIWYUH, IIPU TOM BHIOUPATH
ONTHUMAJbHBIA METOJ M3MEPEHHs, OLICHUBATh AOCOJIOTHBIE U OTHOCHUTEJIbHBIE
HOTPEIIHOCTH IIPSIMBIX U KOCBEHHBIX U3MEPEHU;

IPOBOJUTH ONBITHl 110 IIPOBEPKE IMPEMIOKEHHOW THIIOTE3BI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJIyYCHHbBIE
pE3yNbTaThI U ACNIAaTh BBIBOJ O CTATyCE MPEIOKEHHON TUIIOTESBI;

co0roAaTh npaBuiia 0€30MacHOro Tpy/a IPH MPOBEIECHUHN UCCIEA0BAHNN B paMKax
y4eOHOTO 3KCIEPUMEHTA, MPAKTHKyMa U Y4eOHO-HCCIIEOBATEIbCKOM M MPOEKTHOU
NESATENBHOCTH C HCIHOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOHCTB MU J1aDOpPaTOPHOTO
o0opyI0BaHuUs;

peuiath pacdyeTHbIC 3aJa4ydl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM (hU3UYECKOU
MOJIEJIbIO: HA OCHOBAaHUM aHAJIN3a YCIOBHUS 0OOCHOBBIBATH BHIOOP (PU3NUYECKON MOJEIH,
OTBeYaroulel TpeOOBaHUAM 3aJauM, MPUMEHSITh (HOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTYNaThl (PU3UYECKUX TEOPUA MPH HCIOIb30BAHUM MATEMAaTUYECKUX METOJ0B
pemieHuss 3agay, MPOBOJWUTH pacyeTbl HAa OCHOBAHMHM HMEIOIIMXCS JAHHBIX,
aHAJIU3UPOBATh PE3YNITATHI U KOPPEKTUPOBATH METO/IbI PELIEHUS C YYETOM MOJTYyYEHHBIX
pE3yJIbTaTOB;

pemiaTh KayeCTBEHHbBIE 3a/layd, TpeOylollue MPUMEHEHHs] 3HaHWM W3 pa3HbIX
pa3zenoB Kypca (U3MKHM, a TakKe HWHTErpallMd 3HAHUW U3 JAPYTHX NPEeIMETOB
€CTECTBEHHO-HAYYHOI0 IIMKJAa: BBICTPAWBATH JIOTMYECKYIO LEMOYKY pPacCyKICHUN
C MCIOJIb30BaHUEM M3YUYECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN 1 PU3NYECKUX SIBJICHUN;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1 OOBSCHEHHUS OCHOBHBIX MPUHIUIIOB
paboOThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJOTUYECKUX
IIPOLIECCOB;

MPUBOANTH MPUMEPHl BKJIAJa POCCUMCKMX MW 3apyOekKHBIX YUYEHBIX-(DHU3UKOB
B Pa3BUTHE HAYKH, B 00BSICHEHHE MPOLECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TeXHOJIOTHU;

aHAJIM3UPOBaTh U OLIEHUBATh IMOCJHEACTBUS OBITOBOM M MPOU3BOACTBEHHOU
NESTEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMM TMPOLIECCAMH, C TMO3UIUN
AKOJIOTUYECKOM 0€30MaCHOCTH, IPEICTABICHUN O pallMOHATBHOM IPUPOAOIIOIB30BAHUH,
a TaK)Ke pa3yMHOM MCIOJIb30BAaHUU JOCTHXKEHHUM HAYKU U TEXHOJIOTUH NSl TajIbHEHIIIero
Pa3BUTHUS YEJIOBEUECKOT0 OOIIEeCTRA,;

OPUMEHSTh pa3lIMyHble CHOCOOBl paboThl ¢ HHGOpMaMer (U3HUUECKOTO
COJIEp)KaHUsI C MHCIIOJIb30BAHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJIOTHUH,
P 3TOM KCHOJB30BATh COBPEMEHHBbIE MH(MOPMALMOHHBIE TEXHOJOTUU IS TOUCKA,
nepepaboOTKU M TpPEeAbSBICHUS YYeOHOM U HAyYHO-TOMYJSIpHOW MHGOpMAIINH,
CTPYKTYpUPOBAHUS M HWHTEPIPETaAlMd HHPOPMAIMH, MOJYyYEHHOW M3 pa3IUYHbIX
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MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIy4aeMyl0 MH()OPMAIUIO M OLEHUBATDH €€
JTOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIINXCSI 3HAHUM, TaK M Ha OCHOBE aHAJIM3a HICTOUYHUKA
uHdopmaIuu;

MPOSBISATH OPraHM3AlMOHHBIE U TIO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIBHOTO
npuoOpeTeHUs] HOBBIX 3HAHUM B TPOIECCE BBIMOJHEHUS TMPOCKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

paboTath B TPYIIIE C UCIOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, IIAHUPOBATh
paboTy TpYIIBL, pPALMOHATIBHO PACHPENENATh JAEATEIbHOCTh B HECTaHIAPTHBIX
CUTyallusiX, OLIEHWBAaTh BKJIAJ KaXJIOr0 U3 YYAaCTHUKOB TPYMIbl B pELICHHUE
paccMaTprBaeMoi IpoOJIeMbl;

OpOSIBIATh  MOTHBAIMIO K  Oyaymied  mpodecCHOHANBbHOW — AEATeIbHOCTU
0 CHEUUATBHOCTAM (PU3UKO-TEXHHYECKOTO MPOPUIIL.

B mnpouecce u3ydenus kypca ¢usumku yriayOneHHoro ypoBHs B 11 kiacce
0oOy4JaronIuiicss Hay4YnuTCA:

NOHUMAaTh pOJiIb (PU3UKU B SKOHOMMUYECKOH, TEXHOJOIMYECKOH, COLMaJIbHOU
U 3TUYECKOM cepax AesTEIbHOCTH YeJIOBEKa, pOJib U MECTO (PU3MKH B COBPEMEHHOMN
HAay4YHOM KapTUHE MHPA, POJIb ACTPOHOMHUHU B NPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA
U JaIbHEHIIEM  HAyYHO-TEXHUYECKOM  pa3BUTHUM, 3HAYEHUE  OMNUCATEJIBHOM,
CUCTEMATU3HPYIOUIEH, OOBSICHUTENIBHOW M MPOTHOCTHYECKOW (yHKIMI (uzndeckon
TEOPUU — DIIEKTPOAUHAMUKH, CIECLUAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
¢u3uky, poap GuznYecKkoil Teopun B (HOPMUPOBAHUU MPEJCTABICHUNA O (PU3NUYECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KApTUHBI MUpa B OOLIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;

paznuyaTh YCIOBHSI MPUMEHHUMOCTH MoOJeneil (U3MYecKux Tea U MPOLECCOB
(sBNEHMIA): ONHOPOJHOE  DJEKTPUYECKOE U  OJHOPOJHOE MAarHUTHOE  MOJIA,
rapMOHUYECKHE KoJIeOaHUsl, MaTEeMaTUYECKUA MAasTHUK, HUACAIbHBIA MPY>KUHHBIN
MasATHHUK, TAPMOHUYECKUE BOJIHBI, UJCATbHBIA KOJIEOATEIbHBIN KOHTYp, TOHKAs JIMH3A,
MOJIEJIEW aTOMa, aTOMHOTO $/Ipa U KBAHTOBOW MOJIEJIN CBETA;

paznuyaTh yCciaoBHsS (TpaHHIIbI, 00JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMAaTh BceoOUMil xapakTep (YHAAMEHTAIBHBIX 3aKOHOB W OTrPAaHUYEHHOCTb
WCIIOJIb30BaHNUs YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHSTH AIEKTPOMArHUTHBIC MPOIIECCHI U SIBJICHUS, UCTIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JJEKTPOAWHAMHMKHA W CIEIUAJIBbHON TEOPHUH
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHHUsl AJIEKTPUUECKOro 3apsjaa, cujia Amriepa, cuiia
JlopeHiia, 3aKkOH 5JIEKTPOMarHUTHOM WHAyKOuu, mpasuio Jlenua, cBsizp OJIC
CaMOMHIYKIIMH B 3JIEMEHTE 3JEKTPUUECKOMN LEMN CO CKOPOCTHIO N3MEHEHUS CUJIbI TOKA,
MOCTYJIATHI CIIEIUATBHON TEOPUHN OTHOCUTEIBHOCTUA DUHINTENHHA);

aHAIM3UPOBaTh U OOBSACHATH KBAHTOBBIC MPOIIECCHI W SIBJICHUS, WCIOJIb3YS
MOJIOKEHUSI KBAaHTOBOW (u3uku (ypaBHeHHe JDWHIITEeHA i potorddexra, nepBbiid
¥ BTOPOU MOCTyNaThl bopa, mpuHIUIT COOTHOIIEHUS HeotpeaeneHHocTel ['eizenoepra,
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3aKOHBI COXPAHEHUS 3apsOBOTO U MACCOBOI'O YHMCEN U YHEPTUU B SACPHBIX PEAKIMSIX,
3aKOH PaJMO0aKTUBHOTO pacnaja);

OMKUCHIBATh (PU3MYECKHE TPOIECChl U  SBJICHUS, MCIHOJb3YySd BEJIMYUHBIL:
HaMpsHKEHHOCTh  AJIEKTPUYECKOTO  MOJs, MOTEHIMAN JJIEKTPOCTATUYECKOro OIS,
Pa3HOCTh TMOTEHIMAJIOB, JJICKTPOABUKYINAS CHUJIa, WHAYKIUS MAarHUTHOTO TIOJI,
MarHUTHBIA TMOTOK, cwia AMIepa, HWHIYKTUBHOCTb, JJEKTPOABIKYIIAs CHUIIA
CAaMOMHJIYKIINHM, DHEPTHsi MAarHUTHOTO TOJISI TMPOBOJHHMKA C TOKOM, PEIISITUBUCTCKUN
UMIYJIbC, TOJIHASI SHEPTUsl, SHEPTUs MOKOsS CBOOOJAHOM YaCTHUIIbI, SHEPTUS U UMIYJIbC
(hOoTOHA, MaCCOBOE YMCIIO | 3aPsI SIpa, SHEPTHS CBS3H SAPa;

OOBSACHITh OCOOEHHOCTH TPOTECKaHUS (PU3NYECKUX SIBICHHM: AJIEKTPOMArHUTHAS
WHIYKITUS, CAMOUHIYKITNS, PE30HAHC, MHTEpPEPECHIHs BOJIH, AUGPAKIUS, TUCTICPCHUS,
MOJTHOE BHYTPEHHEE OTpaykeHue, GotoldnekTpudeckuii 3¢gdekt (bhotodrddexr), ambda-
u Oeta-pacnajbl sAep, raMmMa-u3IydeHue saep, Gu3ndeckue MPUHIMILI CIIEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

OTPEICIISATh HAMPABICHUE MHAYKIIMA MarHUTHOTO TTOJIsl IPOBOIHUKA C TOKOM, CUJIBI
Awmnepa u cuibl Jlopenna;

CTPOUTH M300pakeHUe, CO3/1aBaeMO€ IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M,
Y PACCUUTHIBATH €TI0 XapAKTEPUCTUKHU;

IPUMEHSTh OCHOBOIIOJIArAIOIINE ACTPOHOMUYECKUE MOHSITHUS, TEOPUH U 3aKOHBI
JUIsl aHaliu3a W OOBSICHEHUS (PU3MYECKUX TMPOIECCOB, MPOUCXOASAIIMX B 3Be3/ax,
B 3B€3/IHBIX CUCTEMAX, B MEXKTaJTaKTUUECKOM Cpejie; IBUKEHUSI HEOECHBIX Tell, SBOIIOIUN
3Be3/1 U Beenennoii;

IIPOBOJIUTH UCCIIEIOBAHNUE 3aBUCUMOCTEHN (PU3MUECKUX BETUYHUH C UCIIOJIH30BAHUEM
MPSMBIX U3MEPEHUM, IPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YIIHTATHI
MOJIyYeHHOM 3aBHUCUMOCTH (U3MUECKUX BEIMYUH B BHJIE TpadUKOB C YYETOM
aOCONIOTHBIX ~ TOTPEIIHOCTEH HW3MEPEHMM, JieJlaTh BBIBOABI 10  pe3yjbTaTaM
HCCIIEAOBAHUS;

IIPOBOJUTH KOCBEHHBIE H3MEpEeHUs (U3UYECKUX BEJIMYWH, TPU ITOM BBHIOHMPAThH
ONTUMAJIbHBIA METOJI M3MEpPEHMs, OIICHUBATh aOCOJIIOTHBIE W OTHOCUTEJIbHbBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHHUIA;

MPOBOAUTL ONBITHI 1O TMPOBEPKE TMPEAJIOKEHHOW TUIMOTE3bl: IUIAHUPOBATh
AKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPOBATh MOJTYyUYECHHbIC
pe3yabTaThl U AeJaTh BBIBOJ O CTaTyCE MPEAIOKEHHON THIIOTE3bI;

ONMUCBHIBATh METObI MOJTYUYEHHUS] HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

co0JiroAaTh paBuiia 0€30MacHOro TpyAa MPU MPOBEICHUH HCCIIEI0BaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-MCCIIEIOBATEIHCKON M TMPOCKTHOM
JESTETPHOCTH C WCIOJIb30BAHUEM HW3MEPUTEIBLHBIX YCTPOWCTB U JaOOpPaTOPHOTO
000pyI0BaHUS;

peraTh pacyeTHbIC 3aJa4ydl C SIBHO 33JaHHOW M HESIBHO 3aJIaHHOW (hU3MUECKON
MOJIETIBIO; HA OCHOBAHWH aHAJIN3a YCJIOBUS BHIOMPATH (M3MUECKHE MOJICITTH, OTBEYAIOIINE
TpeOOBaHUAM 3aJa4M, MPUMEHATHh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
(bU3UYECKUX TEOPUN MPU MCTOIB30BAaHUM MAaTEMAaTUYECKUX METOJIOB PEIICHUsS 3ajad,
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IPOBOJUTH PacyeTbl HA OCHOBAaHMU MMEIOIIUXCS JTAHHBIX, AHAIU3UPOBATH PE3YJIbTAThI
Y KOPPEKTUPOBATH METObI PELICHHSI C YUETOM IOJTYYEHHBIX PE3YJIHTATOB;

pelaTh KauecTBEHHbIE 3a/layd, TPeOYIOLIUME NPUMEHEHUS 3HAaHUW U3 pa3HbIX
pa3nenoB Kypca (U3MKH, a TakKEe HWHTErpald 3HAaHUW W3 JAPYTUX MpPEeIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJA: BBICTPAUBATH JIOTMYECKYIO LEMNOYKY pPacCyKICHUN
C MCTIOIb30BAaHUEM U3YUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3HUECKUX SIBJICHUIA;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MJs1 OOBACHEHHUS OCHOBHBIX NPUHIIUIIOB
paboThl M3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB M TEXHOJIOTHMUECKUX
IIPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIAJa POCCUUCKHX M 3apyOekKHBIX YyUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TeXHOJIOTHU;

aHAJIM3UPOBaTh U OLIEHUBATh IIOCJHEACTBHS OBITOBOM M MPOHU3BOACTBEHHOM
JESITeIbHOCTU 4YEJIOBEKAa, CBA3aHHOW C (DU3MUECKUMU MPOIECCaMU, C MO3UIMMA
HKOJIOTMYECKOI O€30MMaCHOCTH, MPEACTABICHUHN O pallMOHAIBHOM IIPUPOAOIIO0JIb30BaHNU,
a TAaK)K€ pa3yMHOM UCIOJIb30BAaHUU JTOCTHXKEHHUM HAYKU M TEXHOJIOTUHM JIJIs TaJbHENIIEro
pa3BUTHUS YETIOBEUYECKOI0 OOLIECTBA;

MPUMEHATh pa3IM4YHble CIOCcOoObl paboThl ¢ HHPOpManuend (PU3NYECKOro
COJEp)KaHUSI C MHCIIOJIb30BAHHMEM COBPEMEHHBIX HWH(OPMALMOHHBIX TEXHOJIOTHMH,
IpU TOM HCHOJIb30BaTh COBPEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTMU MAJIs TIOUCKA,
nepepabOTKU M TPEeAbSBICHUS Y4eOHOM M HAyYHO-TIOMYJSIpHOW UH(pOpMaLNH,
CTPYKTYPUPOBAaHUS M HHTEpPIpETalud HH(POpMalMM, TOIYYEHHOHM W3 pPa3IUYHBIX
MCTOYHHUKOB, KDUTUUECKU aHAJIU3UPOBATh MOJIy4aeMYyl0 MH(OPMAIMIO U OLEHUBATH €€
JOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIUXCS 3HAaHUH, TAaK M HA OCHOBE aHaJIM3a UCTOYHUKA
uHbopMaInY;

MPOSIBJISITh OPraHU3alMOHHBIE M IO3HABATENbHBIE YMEHUS CaMOCTOSATEIbHOTO
NpUOOPETEHUs] HOBBIX 3HAHMA B TMPOIECCE BBIMOJHEHHUS MTPOEKTHBIX U Y4EOHO-
HCCIIEI0BATENbCKUX padoT;

paboTaTh B rpyIIeE C UCIOTHEHUEM Pa3IMYHBIX COLUMAIBHBIX POJIEH, TUIAHUPOBAThH
paboTy Tpynmbl, palMOHAJIBHO pPacOpPeneisaTh JeATEIbHOCTh B HECTaHAAPTHBIX
CUTyallMsIX, OLIEHMBAaTh BKJaJ KAaXKIOTO W3 YYACTHUKOB TPYIIBl B PEIICHUE
paccMaTpuBaeMou MPoOJIeMBbI;

OpOSIBISATH  MOTUBALMIO K  Oyaymed mnpodeccHOHaTIbHON — 1eATEeIbHOCTH
M0 CHEHATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHBEIE BUJIBI 1€ATEIHHOCTH
pa3ziesioB U TEM [IporpammHoOe copepxaHue
/11 4acoB 0o0ydJaronmxcs

y4eOHOr0 npeaMeTa

Pa3znen 1. Hayunblii MeTOa I

O3HAHUS IPUP

04bI

11

HayuHslii MmeToz
MTO3HAHHUS IPUPOIBI

6

®dusuka — pyHIaMeHTalbHAsl HAyKa

o ipupoae. HayuHblii MeTo1 O3HAHUSA
U METObl UCCIIEOBaHUS (PU3NUECKUX
SIBJICHUU.

OKCIEPUMEHT U TEOPUS B IIpOLIECCE
no3HaHus npupoasl. Habmonenue

U DKCIIEPUMEHT B (hU3HKE.

Cnioco0bl u3MepeHus pu3ndecKux
BEJMYMH (aHAJIOTOBbIE U LIU(PPOBHIE
U3MEpUTENIbHBIE TPUOOPHI,

KOMIIBIOTCPHBIC JaTYNKOBEIC CI/ICTGMLI).

[TorpemrHocT U3MEpPeHU PU3NUECKUX
BeTUYMH (a0COIOTHAS U
OTHOCHUTE/IbHAS).

MonaenupoBanue GU3NIECKUX SIBJICHUN
U TIpoIieccoB (MaTepuaabHas TOUKa,
a0COJIIOTHO TBEPIOE TEJNO, HAcaIbHAS
JKUJIKOCTh, UJCaJIbHBIN Ia3, TOUSUYHBIN

3apsin). ['unore3a. @uznveckuii 3aKoH,

VYyacTtue B IUCKYyCCUU O POJIU
¢uznueckoil reopun B GOpMUPOBAHUU
MpeACTaBICHUM 0 (PU3NYECKOU KapTUHE
MUpa, MECTE (PU3NUECKON KapTUHBI
MUpa B 001LEM psAJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN
O IPUPOJE.

N3ydeHne NOHATUN «TUITOTE3a»,
«puznueckuii 3aKony», «puznueckas
TEOPUS».

PaccmoTpenue rpaHui MpUMEHUMOCTH
(bu3MYEeCKUX 3aKOHOB.

CpaBHeHMe U3MEpEHUN PU3UIECKUX
BEJINYMH IPY MOMOIIU aHAJIOTOBBIX

U U(POBBIX UBMEPUTETBHBIX
npuOOPOB, HATIPUMED, IIPU U3MEPEHUU
CUJIBI TOKA U HaPSDKEHMS B LIENU
ITIOCTOSTHHOT'O TOKA MPH IIOMOIIA
aHAJIOrOBBIX U U(POBBIX




IPaHULbI Er0 IPUMEHUMOCTH.
dusnyecKas Teopusl.

Ponb u mecto ¢pusuku B popMupoBaHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA,
B [IPAKTUYECKON AEATEIBHOCTH JIFOIEH

U3MEPUTENIbHBIX TPUOOPOB.

OcBoeHue crnocoOOB OLIEHKH
IIOIPEIIHOCTEN N3MEPEHUM.

OcBoeHne OCHOBHBIX MPUEMOB PaOOTHI
¢ mudpoBoii TabopaTopueit o Gpusuke,
HanpuMep, IpU H3MEPEHUN (PU3UIECKIX
BEJIMYMH ITPH TOMOIIN KOMITBIOTEPHBIX
JaTIYHKOB

Htoro no paznerny 6
Pa3gen 2. Mexanuka
2.1 Kunemaruka 10 MexaHUYEeCKOE IBUKEHUE. [TpoBeeHE KOCBEHHBIX U3MEPEHUIN

OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema orcuera.

[Ipsimast u 0OpaTHast 3aJ1a4u MEXaHUKH.
Paanyc-BekTop MarepuanbHOM TOUYKH,
€ro MPOEKIIMU HA OCH CUCTEMBI
KoopauHat. Tpaekropus.
[Tepemernienue, CKOPOCTh (CpeaHss
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh )

Y YCKOPEHUE MaTEPUAJIbHOW TOUKH, UX
MPOEKIIMU HA OCU CUCTEMbI KOOPAUHAT.
CroxeHue nepeMeIieHnii u CI0KeHHe
CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSMOJIMHEVHOE JBUKCHUE.
3aBUCUMOCTh KOOPAUHAT, CKOPOCTH,
YCKOPEHUS U IyTH MaTEPUAIbHON TOUKU

MTHOBEHHOW CKOPOCTH M YCKOPEHUS
TeJla, B TOM YUCJIE YCKOPCHUS
CBOOOJTHOTO TAJICHUS, IPOBEICHHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKIY
bu3NYeCKUMU BeTUYNHAMU (ITyTH

OT BPEMECHH TIPU PaBHOYCKOPECHHOM
JIBI>KCHUH, TIEPHO1a 0OpalieHus
KOHHYECKOTO MasiTHUKA OT €ro
MapaMeTPOB) M OTIBITOB TIO IIPOBEPKE
MPEIJIOKEHHON THUITOTE3bI

MIPY U3YYCHUH PAaBHOYCKOPEHHOTO
MPAMOJIMHEHHOTO IBV)KCHHS, TBUKCHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO,
JBIDKEHUS TeJia M0 OKPYKHOCTH

C IMIOCTOSTHHOM 10 MOJTYJTFO CKOPOCTBIO.
Onpenenenne abCOMOTHBIX




OT BPEMEHHU U UX rpaPUKH.

CBoOoaHoe najieHue. Y CKOpeHue
cBOOOHOTO TTafeHus. /[BikeHue Tena,
OpOIIEHHOTO IO/ YIJIOM K TOPU30HTY.
3aBUCHUMOCTb KOOPAUHAT, CKOPOCTHU

Y YCKOPEHUS MaTepUalbHON TOUKHU

OT BPEMEHH U UX TpaduKHu.
KpuBonuneitnoe nBuxenue. [[prmxkeHue
MaTepUAIbHOM TOYKH 1O OKPY>KHOCTH.
YriioBas 1 IMHEHAs CKOpocTh. [lepron
U 4acTOoTa OOpallieHus.
LenTpocTpemurenbHOe (HOPMAIBLHOE),
KacaTelbHOE (TaHTeHIIUATBLHOE)

Y MOJTHOE YCKOPEHUE MaTepUaIbHON
TOYKH.

TexHuueckue ycTpoucTaa

U TEXHOJIOTHYECKHE MPOLIECCHI:
CIIUJIOMETP, ABUKEHUE CHAPSINIOB,
I[ETTHbIE, IECTEPEHYATHIC U PEMEHHbIC
nepeaayu, CKOpOCTHbIC TUPTHI

Y OTHOCUTEJIBHBIX MOTPEITHOCTEN
U3MEpPEHUHN PU3NIECKUX BEIUYUH.
OneHka rpaHul] NOTrPEIIHOCTEN.
N3yyeHnue MoieNii CUCTEMBI OTCYETA,
CpPaBHEHME IIyTEH, TPACKTOPUH,
CKOPOCTEN ABUKEHUS OJTHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
VICCJIEIOBAHMS IBXKCHHM.
PaccMmoTpeHnue npenenbHoro nepexoaa
Y U3MEPEHNE MIHOBEHHOM CKOPOCTH.
MonenupoBaHue npeoOpa3oBaHUs
JNBVDKEHUH C UCIIOJIL30BAaHUEM
MEXaHU3MOB, U3yYEHUE
npeoOpa3oBaHus YTI0BOM CKOPOCTU

B PELYKTOpE.

AHanu3 HanpasJIEeHUsI CKOPOCTH

MPU IBHXKEHHUH 110 OKPYKHOCTH.
Pemenune pacueTHbIX 3a1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIEITHIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT KHUHEMATHUKHU.

Pemenne kauecTBEHHBIX 3a/a4,
TpeOyIOMMX MPUMEHEHUS 3HAaHU

10 KHUHEMATHUKE.

OObsicHEHUE YCTPOWCTBA U MPUHIIMIIA




JIEUCTBUS CIIUJIOMETPA, IIEIHBIX,
IEeCTEpEHYAThIX M PEMEHHBIX Mepe/iay,
CKOPOCTHBIX JTU(TOB.

OObsicHEHUE ABMKCHUS CHAPSIJIOB.
OrnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozelnel GUu3nIecKUX Tell U MPOLIeCCOB
(s1B7IEHUI): MaTepHUalibHAs TOYKA,
PaBHOYCKOPEHHOE JBUXCHHUE,
cBOOO/IHOE MaJICHUE.

Brimonnenne yaeOHbBIX 3aaHUH

Ha aHAJIN3 MEXaHUYECKUX MPOLIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHU U 3aKOHOB
KUHEMATUKU: OTHOCUTEIbHOCTD
MEXaHUUYECKOTO JIBMKEHUS, POPMYJIBI
KMHEMATUKW PABHOYCKOPEHHOTO
JBUKEHUS, IpeoOpa3oBanus [anuies
JUISl CKOPOCTH Y TIEPEMEILICHHUS.
Hcnons3zoBanue [ T-Ttexnonoruii

pu paboTe ¢ TOMOJHUTETLHBIMU
HMCTOYHUKAMU UH(GOPMAIIUU TI0 TEME,
X KPUTUYECKHUM aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH

2.2

JIlmHamuyKka

10

[Tepse1it 3akoH HeroTOHA.
NHepunaibHble CUCTEMBI OTCUETA.

[TpuHM oTHOCHUTENBLHOCTH [ anumes.

HGI/IHCpIII/IaJII)Hble CHUCTCMBI OTCUCTA

[TpoBeneHne KOCBEHHBIX U3MEPEHUIA
PABHOJEHUCTBYIOLIEH CHJI

1 K03 (HUIMEHTA TPEHUS CKOJIBKEHUS,
MIPOBEJICHUE UCCIIEA0BAHNUS




(ompenenieHne, IPUMEPBHI).

Macca tena. Cuna. [Ipunnun
CYIIEPIIO3HULIMH CHIL.

Bropoi 3akon HeroTona

JUISI MATEPUAIIBHON TOYKHU.

Tperuit 3axkon Herotona

JUISI MATEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJICHTHOCTh IPABUTALIMOHHOM

Y NHEPTHOW MACCBHI.

Cuna tsxecTu. 3aBUCUMOCTD YCKOPEHUS
CBOOO/IHOTO Na/IEHUS OT BBICOTHI

HaJl TOBEPXHOCTBIO IJIAHETHI U

OT reorpauuecKOM MUPOTHI.
JIBrKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbI Kemepa.

[IepBast kocMu4€eCKasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.
Bec tena, nBHKyIerocs ¢ yCKOpeHueM.
Cuna tpenuns. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKECHHS M CHJIA TPEHUS
nokosi. Koapduuuent tpenus. Cuna
CONPOTHUBIIEHUS NIPU JIBH)KEHHUH TEJA

B JKUJIKOCTHU WJIH Ta3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEJIBHOTO
JBUKCHHSL.

Jasnenue. [ unpocrarnaeckoe
nasienue. Cuna Apxumena.

3aBHCHUMOCTEH (PU3NYECKUX BETMUUH
(cun ynpyroctu, BO3HUKAOLIUX

B IIpY’KUHE U PE3UHOBOM 00pa3sLe,

OT UX JAe(pOopMalliN) U ONBITOB

I10 IPOBEPKE NIPEII0KEHHON TUITOTE3bI
IIPU U3yYE€HHUH JIBUKEHUS OpycKa

10 HAKJIOHHOM IJIOCKOCTH, JBUKEHUS
CUCTEMBI CBA3aHHBIX TEJ, AehOpMAaLIIH
TEJL.

Omnpenenennue aOCOIOTHBIX

Y OTHOCUTEJIBHBIX NOTPEIIHOCTEN
U3MEPEHUHN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEIHOCTEN.
HccnenoBanue IBUXKEHHSI CUCTEMBI TEN,
CBSA3aHHBIX HUTBIO, IEPEKUHYTOUN uepe3
JIETKU# OJIOK, TBMKEHUS OpycKa

I10 HAKJIOHHOM INIOCKOCTH

C MIEPEMEHHBIM KOA(P(PUIIMEHTOM TPEHUS,
JBUKEHUSA IPy3a Ha BAJly C TPEHUEM.
HaOmnronenne qBU>XeHUS TEI

B MHEPLUAIbHBIX U HEUHEPLIMAIBHBIX
CUCTEMaXx OTCUYETa, HallpUMEp, KaueHHUs
JBYX LIMJIMHJPOB HUJIM IIAPOB Pa3HOM
MaccChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMATIBHOU
CUCTEMBI OTCYETA.

N3ydenne neHTpoOeKHBIX MEXaHU3MOB.
CpaBHEHHE CUJI TPEHUS TIOKOSI, KaYEeHUs




TexHu4yeckue yCTporucTBa U CKOJIbKCHUS.

Y TEXHOJIOTHYECKHUE MPOLIECCHL: Pemenne pacueTHbIX 3a/1a4 C AIBHO
NOAIIMITHUKY, IBUKCHUE 3aIaHHOM U HEABHO 3aJaHHON
HCKYCCTBEHHBIX CITyTHUKOB (bu3nUecKoil MOIETbIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT KHHEMATHKHU U THHAMUKH.
Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOUIUX TPUMEHEHUS 3HAaHUHN

10 KUHEMATUKE U TUHAMUKE.
OObsicHEHUE YCTPONUCTBA U TPUHITUTIA
JEUCTBUS MOAIINITHUKOB.

OObsicCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue ycaoBUd IPUMEHUMOCTH
MoJieel PU3NUECKUX TeJl U MPOIECCOB
(s1BIEHMI): HHEpLIMATIbHASL CUCTEMA
oTcueTa, MaTepuaibHasi TOUKa,
a0CoJIFOTHO yripyTas Aedopmarus.
BrimonHnenne yaeOHbBIX 3aaHUH

Ha aHaJIN3 MEXaHUYECKHUX ITPOIIECCOB
(sIBJIEHHIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIO)KEHU U 3aKOHOB
JWHAMUKU: TpU 3aKkoHa HerotoHa,
MPUHILINI OTHOCUTEIIBHOCTH

["anmuies, 3aKkOH BCEMUPHOTO
TATOTEHUSI.

PaGoTa B rpynmax npu o0CyKaeHUH
BOIIPOCOB MEXKIPEAMETHOTO XapaKTepa




(manpumep, 1o TeMe «/[Brxenue
B IIPUPOJIEN)

2.3

Crartuka TBCPAOIro
TCIIa

AGCOIFOTHO TBEPJ0E TEIO.
[TocTtynarenbHOE 1 BpallaTeIbHOE
JIBUKEHHE TBEPJOro Tesna. MoMeHT
CUJIbI OTHOCUTEIBHO OCH BPAILICHHUS.
[Ineyo cunbl. ClioXKeHHe CHIL,
MPUJIOKEHHBIX K TBEPAOMY TEIy.
LlenTp TsKECTH TENA.

VY cnoBus paBHOBECHS TBEPJIOTO TEIA.
YcronunBoe, HEYCTOMYUBOE,
0e3pa3zIMYHOe PABHOBECHE.
TexHuueckne ycTpomcTBa

U TEXHOJIOTHYECKHE MPOLIECCHI:
KPOHILUTENH, CTPOUTEBHBIN KPaH,
penieTyaTbie KOHCTPYKIIUH

[IpoBeneHne uccienoBaHus yCIOBUI
PABHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO
OCh BpallleHUs; KOHCTPYHUPOBAHUE
KPOHILUTEWHOB M pacyeT CUJl yIIPYyroCTH;
M3y4YEHHE YCTOMYUBOCTH TBEPIOTO TEINA,
HMMEIOIIETO IUIOIA/Ib OTIOPHL.

Pemienne pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHOW U HESBHO 3a/IaHHOM
bu3YEeCcKON MOJIEIBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OpPMYJT CTaTHKHU.

Perienne kauecTBEHHBIX 3aj1a4,
TPEOYIONTUX TPUMECHCHUS 3HAHUIA

10 CTaTHKE.

OObsicHEHUE YCTPOICTBA

Y IPUHIMAIIOB ICHCTBUS KPOHIITEHHA,
CTPOUTENILHOTO KpaHa, perieT4aThix
KOHCTPYKLUH.

Onpenenenue ycaoBUil TPUMEHUMOCTH
MojeIeH (U3NISCKUX TeJl: aOCOFOTHO
TBEPAOE TEIO.

Brlinonnenue yueOHbIX 3aaHUi

Ha aHAJIN3 MEXaHUYECKUX MPOIIECCOB
(s1BJIE€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUW U 3aKOHOB




CTAaTUKU: YCJIIOBU PABHOBCCHUA TBEPAOI'O
TCJla

2.4

3aKOHBI COXPAHEHHUS B
MEXaHUKe

10

Nmmynbc MaTepruaibHON TOUYKH,
CHCTEMBI MaTEPUAIIBHBIX TOUEK. LIeHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
TeopeMa 0 IBUKEHHU LIEHTPA MaCC.
Nmmynbe cuibl 1 13MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE OBMKCHUE.

MoMEeHT uMnyJibca MaTePUaIbHOU
Touku. [Ipencrasiienue o cOXxpaHeHUU
MOMEHTAa UMITYJIbCA B LIEHTPAJIbHBIX
MOJISIX.

PaboTa cumbl Ha MaJIOM ¥ HA KOHEYHOM
nepeMerieHud. ['paduueckoe
IpeICcTaBlIeHUE PaOOThI CHIIBI.
MOILIHOCTH CHUIIBI.

Kunernueckas sHeprust MmaTepuaibHON
To4Kkd. Teopema 006 U3MCHEHUHN
KUHETUYECKOU IHEPIUU MaTepUAIbHON
TOYKH.

[ToreHunaNbHBIE U HEMTOTEHIIMAIbHBIE
cuiibl. [loTeHmanbHas SHeprusl.
[TorenuuanbHas YHEPTUS YIIPYTO
nehOpMUPOBAHHOMN TIPYKUHBI.
[TorenunanbHas s3HEprus Tena

[IpoBeneHme KOCBEHHBIX M3MEPEHUN
UMITYJIbCa TeJla, KHHETHYeCKOU

Y TIOTEHIIMAJIbHON YHEPTUU Tela,
MOIIIHOCTH CHUJIBL; TPOBEJACHHE OIBITOB
10 TIPOBEPKE TPEITIOKCHHON TUTTOTE3bI
IPU U3yYEHUH PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBHKEHUS

¥ B3aUMOJCHCTBHUSA TEIL.

Omnpenenenue aOCOTIOTHBIX

¥ OTHOCUTEJILHBIX MOTPEITHOCTEN
HU3MEPCHHUI (PU3HUCCKUX BETHYHNH.
OueHka rpaHul] NOTPEUIHOCTEN.
IIpoBenenune skciepumMeHTa

10 CPAaBHEHUIO M3MECHCHHUS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIbI, HK3MEHEHUSI
MOTCHITUATBHON YHEPTUH TIPYKUHBI

C pabOTOM CUJIBI TPEHHUSI.
HccnenoBanue coxpaHEHUSI UMITYJIbCa
P YIIPYTOM B3aMMO/ICHCTBHH,
COXpaHEHUS YIHEPTUU TIPU CBOOOTHOM
MaJICHAM.

Omnpenenenne pabOTHI CUITBI TPEHUS
NP JBIKEHUU TeJla M0 HAKJIOHHOU
MJIOCKOCTH.

Hab6nronenue u o0bsicHeHUE




B OJTHOPOJAHOM I'PaBUTALIMIOHHOM TOJIE.
[ToreHuManbHas HEPTUS TENA

B TPABUTAI[MOHHOM I10JI€ OJHOPOIHOTO
mapa (BHyTPU U BHE I1apa).

Bropas kocMuueckast CKOpOCTb.
TpeThst KocMHUUYECKast CKOPOCTb.

CBs13b pabOTHl HENOTEHIIMAIBHBIX CHII
C U3MEHEHUEM MEXaHUUYECKOW SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHECHHUSI
MEXaHWYECKON IHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHUS.
YpaBHenue bepHymm 1i1d uaeanbHON
KUIKOCTH KaK CJIEJICTBUE 3aKOHA
COXPaHEHUsI MEXaHUYECKON SHEPTUH.
TexHuueckue ycTpoucTaa

U TEXHOJOTUYECKHE MTPOLIECCHI:
JBIYKEHUE PAKET, BOJIOMET, KOIIED,
IPYXUHHBII TUCTOJIET, THPOCKOTI,
(¢urypHoe kaTaHue Ha KOHbKax

PEaKTUBHOTO IBUKEHUS.
Pemienre pacueTHbIX 3a/1a4 € SIBHO
3aJITaHHOM ¥ HESIBHO 3aJJaHHOM
buznyecKoi MoAenbIo

C MCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 HOpMyIJT MEXaHUKH.

Perienne kauecTBEHHBIX 3a/a4,
TPeOYIOUIUX TPUMEHEHUS 3HAHUIM

110 MEXaHMKE.

OOBsiCHEHUE TPUHIIUIIOB JEHCTBUS
BOJIOMETA, KOoTepa, IPY>KMHHOTO
MHUCTOJIETa, TUPOCKOIIA.

OOBbsicHEHUE ABUKEHUS PAKET,
(uUrypHoro KkaraHusi Ha KOHbKax.
OrnpeneneHue ycioBUi NPUMEHUMOCTH
MoJiesel PU3NUECKUX TeJl U IMPOIECCOB
(ssBNIEHMI ): aOCOTIOTHO yIIPyroe

1 a0COJIFOTHO HEYIIPYTO€ CTOJIKHOBCHHUSI.
BrimonHnenne yaeOHbBIX 3a1aHUH

Ha aHaJIU3 MEXaHUYECKHUX MPOIIECCOB
(sIBNIEHMUIT) C UCTIOL30BAaHUEM 3aKOHOB
COXpPaHEHUS B MEXAHHKE: 3aKOHBI
COXPaHEHUS UMIYJIbCA U MEXaHUYECKOI
SHEPI'HH, CBSA3b PAOOTHI CHJIBI C
M3MEHEHHEM MEXaHUUYeCKON IHEPTUn
Tena.

Hcnionp3oBanue | T-TexHonormit




npu paboTe ¢ JOMONTHUTEIbHBIMU
MCTOYHUKAaMU UH()OPMAIINH 110 TEME,
VX KPUTUYECKUU aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazgeny

35

Pasznen 3. MoJiekyJsipaasi pusuka u TepMo

AMHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETUYECKON
TEOpUU

15

OCHOBHBIE TIOJIOKCHHS MOJICKYJIIPHO-
kunetnueckor Teopun (MKT), ux
omnbITHOE o0ocHOBaHue. uddy3us.
BpoyHoBckoe nBuxkeHue. XapakTep
JBIDKCHUS M B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Mojienu CTpoeHus ra3oB,
KUIKOCTEH M TBEPIBIX TEJ

1 00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THUX MoJjeie. Macca

U pa3Mepbl MOJIEKYJT (aTOMOB).
KonunuecTtBo BemiecTna.

ITocrosannas ABoraapo.

TemnnoBoe paBHOBecue. TeMmeparypa

U criocoOnI ee u3mepenus. [llkana
temneparyp Llenbcusi.

Mopenp naeaiabHOIO ra3a

B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH:
YaCTHIIBI Ta3a JBMIKYTCS XaOTHICCKU

U HE B3aUMOJICUCTBYIOT JIPYT C IPYTOM.
["a30BbIC 3aKOHBI. Y paBHEHUE
MenneneeBa—Kaneiipona. AGComoTHAs

[IpoBeneHne n3mMepeHn NapamMmeTpoB
rasa, poBEJICHUE UCCIIEI0BaHUN
3aBUCUMOCTEH (PM3UUYECKUX BETUYNH

U ONBITOB IO MPOBEPKE MPEII0KEHHOM
TUIOTE3bl PU U3YYCHUH YCTAHOBJICHUS
TEIJIOBOTO PAaBHOBECHS U H30IPOLIECCOB
B razax.

Onpenenenue aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEN
U3MEPEeHUM (PU3NUECKUX BETHYUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKcnepuMeHTalIbHAS POBEPKa
YpaBHEHUS COCTOSTHUS UJI€aTIbHOTO ra3a.
N3ydenne moeneit: IBUKEHUS YaCTHUII
BEI[ECTBA, OPOYHOBCKOTO JBUKEHUSI.
onbiTa [lITepHa, KpUCTATTUYECKUX
PELIETOK.

Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHON U HESIBHO 3aJJaHHOU
(bU3UIECKON MOJIETHIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB




TeMIiepaTypa (IKaaa TeMiepaTyp
KensBuna). 3akon /lanpToHa.
N3onpoueccsl B uACaIbHOM rase

C IMTOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: H30TEPMA, U30X0Pa,
n3o0apa.

CBsi3p MEXK/y TaBJICHUEM U CPEIHEN
KUHETUYECKOUN YHEPTUEH
MOCTYNAaTEIbHOTO TEMIOBOTO ABUKEHHUS
MOJIEKYJI UI€aTbHOTO ra3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPUU UICATBHOTO
rasa).

CBs13b a0COTIOTHOM TEMTIEPATYPHI
TEPMOJUHAMUYECKON CUCTEMBI

CO CpeHEeW KNHETUYECKON dHEepruen
MOCTYNaTEIbHOTO TETJIOBOTO ABUKECHUS
€€ YaCTHII.

TexHuuecKkue ycTpomucTaa

Y TEXHOJIOTHYECKHE MPOLIECCHI:
TEPMOMETp, OapOMETp, TIOJIYICHHE
HaHOMaTePHAJIOB

1 (hopMyIT MOJIEKYJIAPHOU (PUBHUKH.
Pemienne kauecTBEHHBIX 3324,
TpeOYIOIUX TPUMEHEHUS 3HaHUN

0 MOJIEKYJISIPHOU (DHU3HUKE.
OOBbsicHEHUE yCTpOICTBA

Y MIPUHITUITIA IEUCTBUS TEPMOMETPA,
O6apomertpa.

OObsicHEHUE TTOTYYCHUS
HaHOMAaTEpPHUaJOB.

Onpenenenue ycIoBUHA NPUMEHUMOCTH
MoJienel PU3NUECKUX TeJl U MPOIECCOB
(s1B7IeHU): MoJienielt ras3a, JKUJIKOCTH U
TBEPJIOTO (KPUCTAINIMUECKOTO) Tea,
UJIeaJbHOrO rasa.

Breimonnenne yqaeOHBIX 3aqaHUM

Ha aHaJIu3 TETUIOBBIX MPOILIECCOB
(s1BJIEHUIT) C UCTIOIB30BAHUEM
oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJISIPHOM (DU3UKU: CBSI3b JABJICHUS
WJI€aJIbHOTO Ta3a Co CpeaHen
KUHETUYECKOW YHEPTUEN TETIIOBOTO
JIBI)KCHUS U KOHIICHTpAIUEeH ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEILIECTBA
CO CpeHEN KUHETUYECKON dHEPTUEH
TEIJIOBOTO JIBUYKEHUS €0 YacTHII,
CBSI3b JaBJICHUS UJI€aJILHOIO T'a3a

C KOHLIEHTPALMEN MOJIEKYJI U €70




TEMIIEPATypOM, YPAaBHEHHE
MenneneeBa—Kianeipona

3.2

TepmonrHaMuKa.
TermnoBrie MaIMHBI
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Tepmoaunamuueckas (T/]) cuctema.
3ajaHue BHEIIHUX YCIIOBUN

IUISL TEPMOJAMHAMUAYECKON CUCTEMBI.
BHeninue u BHyTpEHHHE apaMeTPHI.
[TapameTpbl TEpMOTMHAMHUYECKOU
CHUCTEMBI KaK CpEeIHUE 3HAYCHHUS
BEJIMYMH, ONMHUCHIBAIOIINX €€ COCTOSIHUE
HAa MUKPOCKOITMYECKOM YPOBHE.
HyneBoe Hauao TepMoAMHAMUKH.
Camonpou3BoibHas pejakcaius
TEPMOJIMHAMUYECKOU CUCTEMBI

K TETJIOBOMY PABHOBECHIO.

Mojenb nieanbHOro rasa

B TEPMOJVHAMUKE — CUCTEMA
ypaBHEHUI: ypaBHeHUE MeHeneeBa—
Kianeiipona

Y BBIPAXKCHHUE 111 BHYTPEHHEW SHEPTUH.
Y cnoBus NpUMEHUMOCTH 3TOW MOJICIIH:
HU3Kasi KOHIIEHTPAIUS YaCTHIl, BBICOKHE
TeMneparypsl. BelpaxxeHue

JUI1 BHYTPEHHEN DHEPIUU
OJHOATOMHOT'O UJEAJIBHOTO Trasa.
KBazucratnueckre u HeCTaTUUECKHE
MIPOIIECCHI.

DOnemeHTapHas pabota

N3mepenue yaenbHOM TerI0eMKOCTH
Pa3HbBIX BEILIECTB, UX CPABHEHUE,
MIPOBEICHUE UCCIIEIOBaHUMN
3aBUCUMOCTEH (PM3NUECKUX BETUIHH
Y ONBITOB MO MPOBEPKE MPEAIOKEHHON
TUIIOTE3bI TPU U3YUYEHUHU MTPOLECCOB
TeriooOMeHa U ainabaTHOTO Mpoliecca.
Onpenenenue aOCOTIOTHBIX

Y OTHOCUTEIBHBIX MOTPENTHOCTEN
U3MEpEeHUM (PU3MUECKUX BEITHYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yueHne B3auMOCBSI31 SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJACICTBUS
U TEMIIEpATyPhl KUTICHUS )KUIKOCTEH.
N3ydeHune TemioBbIX ABUTATENEH

C UCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MOJIETIEN.

HccnenoBanue pa3HbIX CIIOCOOOB
W3MEHEHUS BHYTPEHHEH SHEPrUH.
Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKOM MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYISIPHOM (PU3UKU

U TEPMOJNHAMUKHU.




B TEpMOJIMHAMUKE. Bbruucienue
paboThI IO TpaduKy mporecca

Ha pV-auarpamme.

Temonepenayda kak ciocod M3MEHEHUS
BHYTPEHHEU dHEPIUu
TEPMOJIMHAMHYECKOU CUCTEMBbI

0e3 coBepIleHus padoTHhI.

KonBexk1iiusi, TEMI0MpoBOAHOCTb,
U3ITy4YEHHE.

KonnuecTBo TEMNOTHL.

TennoeMKkocTh Tena. Y ieabHas

Y MOJISIpPHAsI TEIJIOEMKOCTH BEIIECTBA.
VYpaBuenue Maiiepa. Y aenbHas TemioTa
cropanus ToriMBa. Pacuer kojquyecTBa
TEIUTIOTHI MPU TEILIONEpEaaye.
ITonsTue 06 aguabaTHOM MpoIecce.
[IepBbIit 3aKOH TEPMOAUHAMUKH.
BuyTpeHnHss sHeprus.

KonuuectBo TemnoTel 1 pabota

KaK MEpbl U3MEHEHUSI BHYTPEHHEN
SHEPIrUM TEPMOAUHAMUYECKON
CUCTEMBI.

BTopoii 3aKk0H TepMOIUHAMUKHI

JUIsl PABHOBECHBIX MPOIIECCOB: Uyepes
3a/IaHHOE PABHOBECHOE COCTOSTHUE
TEPMOJIMHAMHYECKOU CUCTEMBbI
IPOXOJIUT €IMHCTBEHHAs ainadara.

Pelienne kauecTBEHHBIX 3aJ1a4,
TPEOYIOMUX TPUMEHEHUS 3HAHUT

M0 MOJICKYJISIPHOM (pU3UKE

U TEPMOJIMHAMUKE.

OObsicHEeHUE YCTPOMUCTBA U TPUHITUTIA
JIEUCTBUS XOJIOAUIIBbHUKA,
KOHJIUIIMOHEPA, TU3EIHHOTO

1 KapOIOpaTOPHOIO IBUTATENIEH,
NapoBOW TypOUHBI.

OObsicHEHUE TIOTYUYECHUSI CBEPXHUZKUX
TEeMIEPaTyp, YTHIN3ALUHN «TETUIOBBIX)
OTXOJIOB C UCIIOJb30BAHUEM TEIJIOBOTO
Hacoca, yTUiIn3aiu OM00praHudecKoro
TOIUJIMBA JIJIsl BHIPAOOTKHU «TEIJIOBOM»
U BJIIEKTPOIHEPTUH.

BrimonHenne yueOHbIX 3a1aHUM

Ha aHaJIA3 TETUIOBBIX TPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
oCHOBHBIX nosiokeHud MKT u 3akoHOB
MOJIEKYJISIPHOM (DUBUKH U
TEPMOJMHAMUKHU: MIEPBBIN 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPaHCHUS
SHEPIruM B TEIUIOBBIX MpOlieccax.
Hcnons3zoBanue [ T-Trexnonorunii

pu paboTe ¢ TONOJIHUTETbHBIMU
MCTOYHUKAMU UH(OPMAIIIH 110 TEME,
UX KPUTUYECKUM aHAIU3 U OLICHKA




AOGcoiroTHas TemMmeparypa.
Bropoli 3ak0H TepMOIUHAMUKHU
JUTsl HEPaBHOBECHBIX MPOIECCOB:
HEBO3MOYKHO TIEpeIaTh TEIUIOTY
oT 0oJIee X0JIOHOTO Teia K OoJee
HarpeToMy 0e3 KOMIIeHCaIlUN
(Knaysuyc). HeobpatumocThb
IPUPOIHBIX TIPOIIECCOB.

HpI/IHI_[I/IHBI I[GﬁCTBPIiI TCIIJIOBBIX MAallIWH.

KIII.

MakcumanbsHoe 3HaueHue KII/I.

ukn Kapho.

DKOJOTMYECKHUE ACTICKThI
VCTI0JIb30BAHUS TEIJIOBBIX JIBUTATEIICH.
TennoBoe 3arps3HEHUE OKPYKAIOIIEN
Cpenbl.

TexHuueckne ycTpoucTaa

Y TEXHOJIOTMYECKUE MPOLIECCHI:
XOJIOMUIBHUK, KOHAUIIUOHED,
JU3EIbHBIN 1 KapOrOpaTOpHBIN
JIBUTATeld, TTapoBas TypOuHa,
MOJIyYEHHUE CBEPXHUBKUX TEMIEPATYp,
YTUJIN3ALHS «TEIIOBBIX» OTXOJI0B

C UCTI0JIb30BAaHUEM TETIJIOBOTO HACOCA,
yTHIIM3ausl OMOOPTaHUYECKOTrO
TOILJIMBA JIJIs1 BHIPAOOTKHU «TEIIIOBOM»
Y 3JIEKTPOIHEPTUU

JIOCTOBEPHOCTH.

AHanu3 1 o1leHKa NOCIeICTBUMN
HCIIOJIb30BaHMs TEIJIOBBIX JBUTaTEIICH
Y TETJIOBOTO 3arpA3HEHUS OKPYKAIOIIEN
Cpellibl C MO3UIIAN SKOJIOTUYECKON
0€3011aCHOCTH; TIPEICTaBICHUI

0 PallMOHAIBHOM MPUPOJIONIOIB30BAHUT
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHEHUN TPYIMIOBBIX TPOEKTOB)




3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
@da30BbIE NEPEXOABI
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[TapooOpa3oBaHue 1 KOHICHCAITUSI.
Ucnapenne u kunenue. Y genpHas
TEIJIOTa TapooOpa3oBaHUsI.
HacebImieHHble 1 HEHACHIIIICHHBIE Taphl.
KauecTtBenHast 3aBUCUMOCTb MIJIOTHOCTH
U JIaBJICHUS HACBILIIEHHOTO Tapa

OT TEMIIEPATYPhI, UX HE3ABUCUMOCTD

0T 00'beMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIEPATYPhI KUTICHUS
OT JIaBJICHUS B JKUJIKOCTH.

Brnaxxnocts Bo3myxa. AGCOIIOTHAS

Y OTHOCUTEJIbHAS BIAXKHOCTb.

TBepnoe teno. Kpucramnmuueckue

U aMopdHBIe Tena. AHU30TPONHUS
CBOMCTB KpucTajuioB. [1naBieHue

Y KpUCTa/IU3alus. Y AebHas TEIIoTa
iaieHus. Cyomumarnus.
Jedbopmanuu TBEpAOTO Tea.
Pactskenue u cxxatue. Cnsur. Monynb
HOnra. [Ipenen ynpyrux aedopmarimii.
TennoBoe paclIMPEHNUE KUIKOCTEN

U TBEPAbIX T€Jl, 00BEMHOE U JIMHEWHOE
pacupenre. AHTapMOHH3M TETUIOBBIX
KOJIeOaHUI YaCTHII BEIIECTBA KaK
NpUYMHA TETJIOBOTO PACIIUPEHUS TEl
(Ha Ka4eCTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHepruu B ha30BbIX

HaOntonenue cBOCTB HACKIIIIEHHBIX
NapoB, MaJIbIX JAehopMaInii,
MPOBE/ICHNE KOCBEHHBIX U3MEPEHUMN
yAEITBbHON TEeTUTOTHI IUIABJICHUS JIb/IA,
a0COJIIOTHOM BJIaXXHOCTH BO31yXa,
K03 GUIIIEHTA TOBEPXHOCTHOTO
HaTsDKeHus, Moays FOHra.

N3yuenune 3akoHOMEPHOCTEN UCTIapeHus
Y KATICHHS )KUJIKOCTEH, B TOM YHCTIe
KUTICHUS TIPU MMOHUKEHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KPUCTAJUTMYECKOTO BEIIECTRA,

KA PHBIX SIBICHUHN, CMaulBaHUSI.
[IpoBeneHue ONBITOB C MBUTLHBIMU
TJICHKaMH.

Hccnenosanue moaenu
HEHBIOTOHOBCKOM KUJIKOCTH.
Pemenne pacueTHBIX 33124 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIEITHIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYIISIpHOM (pU3MKH

Y TEPMOJIMHAMUKH.

Pemenne kauecTBEeHHBIX 33714,
TpeOYIOMUX TPUMEHEHU S 3HAHU T

10 MOJIEKYJISIPHOM (pU3UKe

U TEPMOJNHAMUKE.




repexoaax.

VYpaBHeHUE TEIIOBOTO OanaHca.
IIoBepXHOCTHOE HATSKEHUE.
Koaddumment noBepXxHOCTHOTO
HaTsDKeHUs. Kanvuisipabie sBiaeHuUs.
JlaByieHue noJ1 UCKpUBJIIEHHOU
MMOBEPXHOCTHIO KUJKOCTH.

®opmyna Jlarmaca.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTUYECKHUE ITPOLECCHL: KUJIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MATEPUATIBI

OOBsicHEHNE OCHOBHBIX MPUHIIUIIOB
CTPOCHHUS KUAKUX KPUCTAILIOB,
MOJTYYEHHSI COBPEMEHHBIX MATEPHAIIOB.
OnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozelnel GU3nIeCcKUX Tell U POLIECCOB
(sBIIEHMIN): MoJieTiel ra3a, JKUJIKOCTH

U TBEPJIOTO (KPUCTAIIMYECKOT0) Tea,
UJIeaJIbHOTO rasa.

Brinonxnenne ydeOHbIX 3aaHUN

Ha aHaJIM3 TETUIOBBIX MPOILIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
oCHOBHBIX nosiokeHud MKT u 3akoHOB
MOJIEKYJIAPHOUN (PU3HUKHU U
TEPMOJUHAMUKU: CBSI3b JABJICHUS
UJICaJIbHOTO ra3a ¢ KOHLUEHTpalei
MOJIEKYJI M €T0 TEMIIEPATYPOH,
ypaBHeHue MeHnneneeBa—Knaneiipona,
MEePBbIN 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynmnax npu o0CykJ1eHUN
BOIIPOCOB MEKIPEIMETHOTO XapaKTepa
(manmpumep, no teme «TemnoooMeH

B YKUBOU MPUPOJIEN»)

Hroro no pazneny 49
Pa3znen 4. JaexkTpoguHaMuKa
4.1 | DnexTpuueckoe noje 24 DJIEKTPU3aLMS TEN U €€ MTPOSIBICHMUS. [IpoBeneHNne KOCBEHHBIX U3MEPEHUN U

DIeKkTpuueckuil 3apsij. JBa Buaa
3JIEKTPUYECKUX 3apsaaoB. [IpoBogHuKY,

OTIBITOB IO MTPOBEPKE MPETI0KEHHON
TUNIOTE3bI TPU U3YUEHUU




JTABJICKTPUKU U TTOJTYITPOBOJHUKH.
DJIeMEHTapHbBIN JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsa.

BzaumopericTBue 3apsioB.

Toueunsle 3apsiabl. 3akoH KyioHa.
Dnektpuueckoe nose. Ero nercreue

Ha DJICKTPUUYECKUE 3apsiIbl.
HanpsykeHHOCTB 3JIEKTPHUYECKOTO ITOJIS.
[TpoOueIit 3apsi. JIunuu
HANPSKEHHOCTH 3JIEKTPUYECKOTO MOJISI.
OnHOPOIHOE ANEKTPUUYECKOE TOJIE.
[ToreHManbHOCTH
3JIEKTPOCTATUUYECKOTO 1oJIs. Pa3HOCTH
MOTEHIUAJIOB U HAMPSKEHUE.
[TorenuuanbHas YHEPrus 3apaaa

B DJIEKTPOCTATUYECKOM TIOJIE.
[ToreHuuan 3MeKTpOCTATUYECKOTO TOJIS.
CBs13b HAINIPSYKEHHOCTH MOJISL U PA3HOCTH
MOTEHIMAJIOB JJIsl 3JIEKTPOCTATUYECKOTO
noJist (Kak OJTHOPOJIHOTO, TaK

Y HEOJHOPOHOTO).

[IpuHUKn cynepno3uuun
BJIEKTPUYECKUX TIOJIEH.

[Tone Toueunoro 3apsiaa. [lome
paBHOMEpPHO 3apsbkeHHou cdepsl. [Tone
PaBHOMEPHO 3apsKEHHOTO TT0 00BEMY

B3aUMOJICUCTBUS 3apSyKEHHBIX TEI,
3apsiia KOHAEHcaTopa,
MOCJIEA0BATEIBHOTIO COEIUHEHUS
KOHJICHCATOPOB.

Onpenenenne aOCOTIOTHBIX

Y OTHOCUTEJBHBIX NOTPEIIHOCTEN
U3MEPEHUHN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEIHOCTEN.
Habntoienue npeBpalieHus SHEpTruu
3apSYKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
M3JIyYEHUs CBETOANO/IA, UCCICTOBAHNE
pa3psiia KOHJIEHCATOpa Yepe3 pe3UCTop.
N3ydeHune 3aBuCUMOCTH
AIEKTPOEMKOCTH INIOCKOTO
KOH/IEHCATOpa OT IUIOIIA/IN IIJIaCTHH,
PACCTOSIHUSI MEXITY HUMU

U AUDJIEKTPUYECKON IPOHNLIAEMOCTH.
N3ydeHne KapTuH JUHUN
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS
TOYEYHOTO 3apsJa, PABHOMEPHO
3apsKEHHOM cepbl, pPABHOMEPHO
3apsHKEHHOT0 0 00beMy 11apa,
PaBHOMEPHO 3apsyKEHHOU O€CKOHEYHOM
MJIOCKOCTH U SKBUIIOTEHIIMAJIbHBIX
ITOBEPXHOCTEN.

Pemenune pacueTHbIX 3a71a4 C SIBHO
3a1aHHOM W HESIBHO 33JaHHOMN




mapa. [lone paBHOMEPHO 3apsKEHHOU
6eckoHeyHOU MIocKocTH. KapTunsl
JIMHUW HANPSDKEHHOCTH 3TUX TOJIEN

Y DKBUIIOTEHIIMAJIBHBIX [IOBEPXHOCTEM.
IIpOBOIHHUKH B JIEKTPOCTATUIECKOM
1oJie. Y CIIOBHE paBHOBECHS 3aps1/IOB.
JINBIIEKTPUKY B 3JIEKTPOCTATUYECKOM
none. Jusmekrtpuaeckas
IPOHULIAEMOCTD BEILIECTBA.
Konnencarop. DIEKTPOEMKOCTH
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOPA.
[TapannensHOE cCOeTMHEHNE
KOHJICHCATOPOB.

ITocaenoBaTeabHOE COEAMHECHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCaTopa.
JIBrKEHHE 3apsSyKEHHOM YaCTUIIbI

B OJTHOPOZAHOM 3JIEKTPUYECKOM IIOJIE.
TexHuyeckue yCTporucTaa

U TEXHOJIOTUYECKUE MPOLECCHI:
AIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIIUTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJIEHCATOPBbI, TEHEPATOP

Ban ne I'paada

buznueckoit MoIebIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYIT IEKTPOCTATUKH.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOYIOIIUX TPUMEHEHUS 3HAHU N

0 JIEKTPOCTATHKE.

OOBbsicHEHUE yCTpOICTBa

U TIPUHITUTIA JIEHCTBUS JIEKTPOCKOTIA,
AIIEKTPOMETPA, KOHJIEHCATOPOB,
reHeparopa Ban ne I'paada.
OObsicHeHuE pabOTHI
AJEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Onpenenenue ycioBUHA NPUMEHUMOCTH
Mojenel (PU3NIECKUX TeJl: TOUYCTHBIN
3apsii, OHHOPOJIHOE AIIEKTPUUECKOE
noJe.

Brinonxnenue yaeOHbIX 3aaHUN

Ha aHaJIU3 JICKTPUUYECKUX MPOIECCOB
(sIBJIEHHIT) C UCTIOJIL30BAHUEM
OCHOBHBIX TIOJIOKCHUI U 3aKOHOB
ANEKTPOAMHAMUKH: 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsifa, 3aKoH KyroHa,
MOTCHIIMATLHOCTD
AIIEKTPOCTATHYCCKOTO TTOJISI, IIPUHITUTT
CYTIEPIIO3UIINU ICKTPUICCKUX TOJIEH.
UcnonwzoBanue I T-rexHonoruit




npu paboTe ¢ JOMONTHUTEIbHBIMU
MCTOYHUKAaMU UH()OPMAIINH 110 TEME,
VX KPUTUYECKUU aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH

4.2

IlocTogHHBINA
AIEKTPUUYECKHUHN TOK
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Cuna Toka. [TocTOSHHBIN TOK.
YcnoBus CylecTBOBaHUS MOCTOSSHHOTO

QJICKTPHUYCCKOT'O TOKA. HMcTouHuKHM TOKa.

Hanpsixenune U u 9J1C E.

3akoH OMa [ y4acTKa LEeTu.
DJIEKTPUYECKOE COMTPOTUBIICHUE.
3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €ro
JUTMHBI U TUIOLIAU [TONIEPEYHOTO
ceyeHus. Y 1eJIbHOE COMPOTUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOE, TapalIeIbHOE,
CMEIIIaHHOE COCIMHEHUE MMPOBOHUKOB.
PacueT pa3BeTBIEHHBIX AIEKTPUUECKUX
nenei. [Ipasmna Kupxroda.

PaboTa amexkTpuueckoro Toka.

3akoH J[xoyns-Jlenna.

MOUTHOCTB ANEKTPUUYECKOTO TOKA.
TennoBas MOIIHOCTb, BbLAEsIEMAsT

Ha PE3UCTOpE.

DJI1C u BHyTpEeHHEE COMTPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH Oma

JUISl TIOJTHOM (3aMKHYTOM)

[IpoBeneHne MpSIMbIX U3MEPEHUM CHITBI
TOKa W HAIPSIKEHU S, KOCBEHHBIX
M3MEPEHUH YJEIBbHOTO CONPOTUBIICHHUS,
OJIC 1 BHYTPEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, TPOBEACHUE
HCCJIEIOBAHUM 3aBUCUMOCTEMN
(bU3UYECKUX BEITUYUH U OTBITOB

T10 MPOBEPKE MPETI0KEHHOU TUITOTE3bI
MIPU U3YUYEHUH IIeTIed TOCTOSTHHOTO
TOKa.

Onpenenenue abCOIOTHBIX

Y OTHOCHUTEIBHBIX MTOTPEITHOCTEH
U3MEpEHUN PU3NYECKUX BEJIMUMH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yueHne KOpoTKOTO 3aMbIKaHUS
rajbBaHMYECKOI0 2JIEMEHTA 1 OLICHKA
BHYTPEHHETO CONPOTUBJICHUSI.
Pemienue pacueTHbBIX 3a/1a4 € IBHO
3aJJaHHOU U HESIBHO 3aJITaHHOU
(bU3UYECKON MOJIEITHIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (GOpMyJ1 TOCTOSTHHOTO TOKA.
Pemienue kauecTBEHHBIX 337124,




3JIEKTPUYECKOMN 1enu. MOnHOCTh
UCTOYHUKA TOKa. KOpoTKO€E 3aMbIKaHHUE.
KonnencaTtop B ienu mocTOSIHHOTO
TOKA.

TexHnueckne ycTpoucTBa

Y TEXHOJIOTUYECKUE MPOLIECCHI:
aMIiepMeTp, BOJIBTMETP, PEOCTAT,
CUETYHK JIEKTPUYECKOU SHEPTUHU

TpeOYIOIIUX TPUMEHEHUSI 3HAHU N

Y 3aKOHOB IOCTOSIHHOT'O TOKA.
OObsicHEeHUE YCTPOMUCTBA U TPUHITUTIA
JIEHCTBUS aMIIEpMETpPa, BOJIbTMETPA,
peocTara, CYETUHUKA IIEKTPUYECKON
SHEPTUH.

Brimonnenne yaeOHbBIX 3aaHUH
HAa aHAJIA3 AJICKTPUUYECKHUX MPOLIECCOB

(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUI U 3aKOHOB
AJIEKTPOAMHAMUKH: 3aKOHBI OMa

JUISL y4acTKa LeNH U JUIsl 3aMKHYTOM
AJIEKTPUYECKOM LENH, 3aK0H [[KOoyis—
Jlenna.

PaboTa B rpynmnax npu o0CykJ1eHUN
BOIIPOCOB MEXIMPEIMETHOTO XapaKkTepa
(HampumMmep, 1o Teme « IJTEKTPUUECKUe
SBJICHUS B IPUPOED)

4.3

Toxu B pa3IMuHbIX
cpenax

DJIeKTpUYECKasi HPOBOJIUMOCTb
Pa3IMYHBIX BELIECTB. DJICKTPOHHAS
IPOBOJUMOCTh TBEPBIX METAIIJIOB.
3aBUCUMOCTB CONPOTUBIIEHUS METAJIJIOB
oT TeMIiiepaTypbl. CBEpXIPOBOIUMOCTb.
DNEeKTPUYECKUN TOK B BAKYyME.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. Co6CcTBEeHHAS

Y IPUMECHAs IPOBOAUMOCTh

[IpoBeneHre KOCBEHHBIX U3MEPEHUN U
HCCIEeI0BAHUN 3aBUCUMOCTEHN

MeXIy (PU3NIeCKUMH BeTMYNHAMU
MIPU U3YYECHUH MPOIECCOB MPOTEKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
AIEKTPOJIUTAX U MOJYPOBOTHUKAX.
Omnpenenenue aOCOTIOTHBIX

1 OTHOCUTEIBHBIX MOTPEITHOCTEN
HU3MEpPEHUN PU3UUYECKUX BEJIMYHH.




MOTYNPOBOJHUKOB. CBOICTBA
p-n-nepexoa. I1oynpoBOTHUKOBBIE
pUOOPBI.

DIIEKTPUYECKUM TOK B JIEKTPOJIUTAX.
DIIEKTPOJIUTAYECKAS TUCCOLIUALIUS.
DnekTpoin3. 3akoHbl Papajes

JUTSL JIEKTPOJIN3A.

DIIEKTPUYECKHM TOK B ra3ax.
CamocTosTeTbHBIN

Y HECAMOCTOSITEILHBIN pa3psil.
PaznuyHbie TUITBI CAMOCTOATEIBHOTO
pazpsaa. Momuus. [1nazma.
TexHuueckne ycTpoucTaa

Y IPAKTHYECKOE TPUMEHEHHE:
razopaspsiIHbIC JIAMIIbI, YJIEKTPOHHO-
JTy4eBas TpyOKa, MOJyNPOBOHUKOBBIC
npuOOPHL: U0, TPAH3UCTOD,
dboToAMOI, CBETOIMO/, TaJibBaHUKA,
paduHUpOBaHUE ME/IH, BHITIIABKA
AITIOMUHUS, DJIEKTPOHHAS] MUKPOCKOTIHS

OneHka rpaHul] HOTrPEeIIHOCTEN.
HaOmronenue ainexkTposnsa, u3ydeHue
1 00BSICHEHHE MMPOBOIUMOCTH
AIEKTPOJIUTOB, SKCIIEPUMEHTAIBHOE
M3y4E€HHUE 3aKOHOB AJIEKTPOJIN3a
®dapanes.

CHsTHE BOJIBT-aMIIEPHOM
XapaKTePUCTUKHU JUOJIA.

CpaBHeHUE MPOBOJIMMOCTU METAJIIOB
Y TIOJTYTIPOBOHUKOB.

N3yueHnne uckpoBoro paspsia

Y IIPOBOAMMOCTH BO3/1yXa.

Petienne pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(hU3UYECKOM MOJIEIBIO

C UCIOJIb30BaHUEM 3aKOHOMEPHOCTEN
MMOCTOSTHHOT'O TOKA B Pa3JIMYHbBIX CpEax.
Pemienne kauecTBEHHBIX 3aj1a4,
TPEOYIOITUX TPUMEHCHUS
3aKOHOMEPHOCTEHN MOCTOSTHHOTO TOKa
B Pa3NIMYHBIX cpeax.

OOBsiCHEHHE YCTPONCTBA U TIPUHITUTIA
JEUCTBUS ra30pa3psIHbIX JIaMII,
ANEKTPOHHO-IY4YeBOI TpyOKH,
MOJTyITPOBOTHUKOBBIX TPHUOOPOB: AMO/IA,
TpaH3ucTOpa, POTOANO 1A, CBETOAMOIA.




OOBsiICHEHUE CYTH MTPOLIECCOB:
rajbBaHuKH, pahUHUPOBAHUS ME]IH,
BBIIUIABKH ATFOMUHUSA, JIEKTPOHHON
MUKPOCKOIHH

Htoro no pazneny o4

Pasznen 5. ®uznuecknii NPaKTHKYM

5.1 | ®usnueckuit 16 Cnoco0bl n3mepeHust GU3nIecKux [IpoBeneHre KOCBEHHBIX U3MEPEHUH,

PaKTUKYM BEJIMYMH C UCIIOIb30BAHUEM UCCJIEIOBAHUN 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (bu3NYECKUX BEJIINYMH, IPOBEPKA
M3MEPUTEIIbHBIX PUOOPOB MPEIIOKEHHBIX TUIIOTES
Y KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. | (BBIOOD U3 pabOT, OMMMCAHHBIX
AOGCOIIIOTHBIE U OTHOCUTEIIBLHBIE B TEMAaTUYECKHUX pa3esax
MOTPEHIHOCTH U3MEPEHUN PU3NUECKUX | «YUEHHYECKHM DKCIIEPUMEHT,
Beau4uH. OLIeHKa IPaHuLL nabopaTopHble paOOThI, MPAKTHUKYM)
MIOrPENTHOCTEN

Hroro no pazaeny 16

Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOIT'PAMME




11 KJIACC

HaumenoBanue
pa3nenoB U TEM
y4eOHOro rpeaMera

No
/11

KomnuectBo
YacoB

[IporpammHoOe conepxanue

OCHOBHBIE BUBI AEITEILHOCTH
0o0ydJaronmxcs

Pasznen 1. DnexkTpoauHamMuka

1.1 MarsuTHOE T10JIe

14

B3aumopericTBre NOCTOSHHBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MarnautHoe nojsie. Bektop MarHuTHOU
uHayKuud. [IpuHun cynepno3unuu
MAarHUTHBIX MOJIeH. JINHUM MarHUTHOM
VUHIYKIWU.

MarnutHoe€ 1oJie TPOBOIHUKA C TOKOM
(OpsIMOTO TPOBOJAHUKA, KATYIIIKU

U KpyroBoro BuTka). OnsIT Dpcrena.
Cuna Amrmiepa, ee HaIrpaBJICHHE

U MOAYJIb.

Cuna JlopeH1ia, ee HapaBIICHHUE

Y MOZYJIb. JIBUJKEHUE 3apsyKEHHOU
YacCTHULIBI B OJTHOPOAHOM MAarHUTHOM
nosie. Pabota cuiibl JlopeHia.
MarauTHoOE noJie B BEIIECTBE.
deppoOMarHeTUKy, napa-

U JMaMarHeTUKH.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE MTPOIIECCHI:
MIPUMEHEHUE MOCTOSHHBIX MArHUTOB,

[IpoBeneHrie KOCBEHHBIX U3MEPEHUN
cuibl AMIiepa, IpoBEICHNE
UCCJIEIOBAHUS 3aBUCUMOCTEN MEXIY
(Gu3MYECKUMHU BEIMUYMHAMU U OIIBITOB
10 IPOBEPKE NPEITIOKEHHON TUITOTE3bI
IIPU U3YYECHHUH JICHCTBHS IIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM,
B3aUMOJICUCTBUS IPOBOJHUKA

C MarHUTHBIM TIOJIEM.

Onpenenenue aOCOTIOTHBIX

Y OTHOCUTEJIBHBIX MOTPEIIHOCTEN
U3MEPEHUHN PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.
HccenenoBaHre MArHUTHOTO TOJIS
MIOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppoMarHeTuKoB.

Onpenenenue ycioBUNA NPUMEHUMOCTH
MOJIEJIA OJTHOPOJTHOTO MAarHUTHOIO
TOJISL.

Onpenenenre HaNpapIeHU UHAYKIUN
MAarHUTHOTO MOJIS IPOBOJHKUKA C TOKOM,




3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJABUTaTENb SKOOHU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUI

cuibl Amriepa u cuiel JlopeHua.
N3yuenne KapTUHBI TMHUN UHAYKIIUN
MarHuTHOTO II0JISI IOJIOCOBOTO

Y TTIOJKOBOOOPA3HOTO MOCTOSIHHBIX
MAarHUTOB, JIJTMHHOTO MPSIMOTO
MIPOBOJIHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJAHUKA, KATYIIKHA C TOKOM.
OOBsicCHEHUE B3aUMOCHCTBUS ABYX
MIPOBOJAHUKOB C TOKOM, JIEUCTBUS CUIIbI
JlopeH1ia Ha MOHBI 3JIEKTPOJINTA.
HaOnronenue aBukeHUs myyka
3JIEKTPOHOB B MAarHUTHOM TIOJIE.
N3ydenne npuHOUIIA JEHCTBUSA
AIEKTPOUZMEPHUTEIHHOTO MpHOopa
MarHUTOAJIEKTPUUYECKOU CHUCTEMBI.
Pemenune pacueTHbIX 3a/1a4 € SIBHO
3aJaHHOM U HESIBHO 3aJIaHHOM
(hU3UYECKOM MOJIEIBIO

C MCITI0JIb30BaHMEM OCHOBHBIX
3aKOHOB U (POpPMYII IO TEMe
«MarHuTHoOE I10JIe».

Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOMNX TPUMEHEHU S 3HAHU T

1o TemMe «MarauTHOE MoJie.
OOBsICHEHHE YCTPOICTBA U MPUHIIUIA
JICVCTBHS SJIEKTPOMArHuTOB, TECTEPA-
MYJIBTUMETPA, SJAEKTPOABUTATENS




SIxo0u, yCKOpHUTEICH IIeMEHTapHBIX
YaCTHII.

OOBsicHEeHNE TPUMEHEHHUS TOCTOSTHHBIX
MAarHuTOB

1.2

DnexkTpoMarHuTHas
WHTYKITUS

13

SIBneHue 3JI€KTpOMaFHPITHOI>'I HHAYKIOUN.

[ToTok BeKTOpa MarHUTHOW WHIYKITUH.
OJIC nayKIMHU. 3aKOH

3JIEKTPOMArHuTHOM nHAyKunu Papasnes.

Buxpesoe snektpuueckoe none. Toku
dyko.

OJ1C nHIyKIIMY B TPOBOTHUKE,
JBUKYILIEMCS B OJHOPOAHOM
MAarHuTHOM IIOJIE.

[Ipasuio Jlenna.

NunyktuBHOCTH. KaTymika
WHAYKTUBHOCTH B LIEMIH TOCTOSIHHOTO
ToKka. fBnenune camonnaykuuu. 3/1C
CaMOMHTyKL1H.

DHeprusi MarHUTHOTO NOJIS KaTyIIKU

C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.
TexHuyeckue yCTporucTaa

Y TEXHOJIOTUYECKHE MPOLIECCHI:
UHAYKIMOHHAS [1€4Yb, COJICHOU], 3a11UTa
OT 3JIEKTPU3ALMU TEJ NPU JBUKEHUN
B MarHUTHOM I10J1€ 3eMJIN

[IpoBeneHue uccaeaoBaHus
3aBUCUMOCTEH (PU3MUECKUX BETUUHH

1 OTIBITOB MO TPOBEPKE MPEMIOKEHHON
TUIIOTE3bI IPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHON WHTYKIIUH.
Ornpenenenue UHAYKIIUA BUXPEBOTO
MAarHUTHOTO MOJIS.

Omnpenenenue aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEMN
U3MEpPEeHUM (PU3NUECKUX BEITHYUUH.
OneHka rpaHul NOTPEIIHOCTEN.
DKCIIEpUMEHTAIBHOE U3YUYEHHUE IPaBUia
Jlenua.

HccnenoBanue SiBICHUSI CAMOMHAYKIUU,
3aBucuMocT DJIC caMOMHIyKIIUU

OT CKOPOCTH U3MEHEHUS CUJIbI TOKA

B IICTIH.

N3yuenue najieHus MarnuTa

B aJIIOMUHHEBOU (MeHOM) TpyOe.
COopka MoeNH SIIEKTPOMArHUTHOTO
reHeparopa.

Pelenue pacueTHbIX 33714 C SIBHO
3aJJaHHOW U HESIBHO 3aJaHHOU




buznyeckoit MoIebIO

C MCTIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
u popmyn o Teme «JIeKTpOMarHuTHast
WHITYKIIHS.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOyIOMMX MPUMEHEHUS 3HAHU

0 TeMe «DJIEKTPOMarHuTHas
WHIYKITHS.

OOBbscHEHNE OCHOBHBIX IPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPONCTB

Y TEXHOJIOTHYECKHUX MPOLECCOB, TAKHX
KaK: MHIYKIMOHHAs 1I€4b, COJICHOU],
3aIMTa OT JIEKTPU3ALNH TEI

NpH ABM)KCHUY B MATHUTHOM T10J1€
3eMIn.

PaGoTa B rpynmax mpu o0CyX1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(Hampumep, o TeMe
«DNEKTPOMArHUTHBIE SIBJICHUS

B [IPUPOJIEN)

Hroro no pazaeny 27

Pa3nen 2. Kosied0anus 1 BOJIHBI

2.1 Mexanudeckue 10 KonebarenbHas cucrema. [IpoBeneHNEe KOCBEHHBIX HU3MEPEHUH,
KoJ1e0aHus CBoOoaHbBIE KOJIEOaHUSL. HCCIICIOBAHUSI 3aBUCUMOCTEH MEXITY

[Mapmonnyeckue komebaHus.
Kunematnueckoe 1 q[HHAMHUYECKOE
ONMCaHue. JHEPTreTUYECKOE ONMCAHUE

(GU3MYECKUMU BEITMYMHAMHU M OIIBITOB
0 MTPOBEPKE MPEIOKEHHON TUIOTE3bI
MIPY U3yUYEHUU KOJIeOaHUN HUTSHOTO




(3aKOH COXpaHEHHUSI MEXaHUYECKOM
sHepruu). BeiBoa TMHaMUYECKOro
OMKCaHUs TAPMOHUYECKUX KOJIeOaHU !
Y3 UX SHEPreTUYECKOro

Y KUHEMATUYECKOTO ONUCAHMUS.
Awmmuntyzaa u ¢gaza xonebanuii. CBsi3b
aAMIUTATYbI KOJIEOAHUI UCXOTHOM
BEJIMYHMHBI C AMIUIUTYAaMH KOJICOaHHI
€€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacTora KoyeOaHMIA.
[Tepuon ManbIx CBOOOHBIX KOJIeOaHUH
MaremMaTuyeckoro mMastHuka. [lepuos
CBOOOJIHBIX KOJICOaHU I MPYKMHHOTO
MasITHUKA.

[TonsiTHe O 3aTyXalONIUX KOJIEOAHUSIX.
Brinyxnennsie konebanus. Pezonanc.
Pe3onancHas xpuBas. Biusaaue
3aTyXaHUs Ha BUJI PE30HAHCHOW KPUBOU.
ABTOKOIIE0AHUS.

TexHuueckue ycTpoucTaa

U TEXHOJOTUYECKUE MPOLIECCHI:
METPOHOM, YacChl, KaueJu, My3bIKaJIbHbIE
UHCTPYMEHTHI, ceiicmorpad

U TIPY>KUHHOTO MasiTHUKOB,
BBIHYKJICHHBIX M 3aTyXarOIUX
MEXaHHUECKUX KOJICOaHUM.
Onpenenenne abCOTIOTHBIX

U OTHOCHTEJIbHBIX MOTPEIIHOCTEN
U3MEpPEeHUN (PU3NYECKUX BEITUUHH.
OneHka rpaHul NOTPEIIHOCTEN.
Hab6nronenue He3aBUCUMOCTH TIEPHOIA
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT aMIUIUTY/IbI.

DKcnepuMeHTalIbHAS POBEPKA 3aKOHA
COXpaHEHUS SHEPTUH MPHU KOJIEOAHUIX
rpy3a Ha MpYyKUHE.

Hab6nronenue pesonanca.
Onpenenenue ycioBUHA NPUMEHUMOCTH
MO MaTeMaTHIECKOTO MasITHIKA

Y WJICaJTLHOTO MPY>KUHHOTO MasTHUKA.
Pemenue pacdeTHbIX 3a/1a4 € SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UIECKOM MOJICIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 hopmyn o TeMe «MeXaHuIecKue
KOJICOaHUS.

Pemenne kauecTBEeHHBIX 33714,
TPEOYIOIMNX TPUMEHEHUS 3HAHUHT

o TeMe «MexaHnyeckue KojaeOaHus.
OObsicHEHUE YCTPOWCTBA U TPUHITUTIA




JICVCTBHS METPOHOMA, YaCOB, KaueJeH,
MY3bIKaJTbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3oBanue IT-TexHONMOT M

pu padoTe C AOMOTHUTEIbHBIMU
HMCTOYHUKAMU MHGOPMAIIHH 10 TEME, UX
KPUTHYECKUM aHAJIN3 U OIICHKa
JIOCTOBEPHOCTH

2.2

DIeKTpOMarHUTHBIC
KOJIe0aHus

15

Koneb6arenbublit kKoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbBIE KOJIeOaHUs

B UJI€aJIbHOM KOJIE0ATETbHOM KOHTYDE.
®opmyna Tomcona. CBA3b aMILTUTYAbI
3apsia KOHAEHcAaTopa ¢ aMILIUTYA0U
CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.
3aKOH COXpaHEHMS SHEPTUU

B UJI€aJIbHOM KOJI€0AaTeTbHOM KOHTYDE.
3aTyxarnme eKTPOMarHuTHbIE
KoJieOaHus. BeiHYK/IeHHbBIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.
[lepemeHnHbIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYHOE

Y JICUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA
Y HaTPSDKEHUS TIPU pa3IndHON Gopme
3aBHCUMOCTH IIEPEMEHHOIO TOKA

OT BPEMEHH.

CuHycouAaIbHBIN TEPEMEHHBIN TOK.
Pe3ucrop, koHAEHCATOP M KaTylIKa

[IpoBeneHrEe KOCBEHHBIX H3MEPEHUM
Y WCCIIEIOBAHUS 3aBUCUMOCTEN
bU3NYEeCKUX BEIUYHUH PU U3YYCHUH
AIIEKTPOMArHUTHBIX KOJICOaHU U 1ieTeit
MIEPEMEHHOTO TOKa.

Omnpenenenne aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEN
U3MEpPEeHUM (PU3NUECKUX BETHYUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yuenue ycTpoiicTBa U pUHLIKAIA
nencTBus Tpanchopmaropa.
Hab6nronenue a1eKTpoMarHuTHOTO
pe30HaHcA.

N3ydenune ocuuiorpaMm
AJIEKTPOMATHUTHBIX KOJICOAHMIA.
Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIETHIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB




WHJIYKTUBHOCTH B LIEMU
CHHYCOMIAJILHOTO IEPEMEHHOI0 TOKA.
Pe3onanc TokoB. Pe3oHanc
HAIIPSHKEHUU.

WneanbHblil TpanchopmaTop.
IIpousBoscTBO, IEpEIaya u

MOTPEOIEHUE ANEKTPUUECKON SHEPTUU.

DKOJIOTUYECKHUE PUCKU

IIPY IPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynberypa ucnonszoBanus
3JIEKTPOIHEPTUU B OBCEIHEBHOM
KU3ZHU.

TexHuueckne ycTpoucTaa

Y TEXHOJIOTMYECKHUE MTPOLIECCHI:
3JIEKTPUYECKU 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, JINHUU
3NEKTpoIepeaay

U GopMyII 10 TemMe
«JEKTPOMArHUTHBIC KOJICOAHUS».
Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUIA

o TeMe «DJIEKTPOMarHuTHbIC
KOJICOQHUS.

CpaBHEHUE MEXaHUYECKUX

U DJIEKTPOMArHUTHBIX KOJICOAHMI.
OOBsicCHEHHE YCTPOUCTBA U PUHITUTIA
JIEUCTBUS 3JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA, JIMHUM
AJIEKTpoIepeay.

Onpenenenue ycioBUHA NPUMEHUMOCTH
MO/ UCATBHOTO KOJIEOATEIHbHOTO
KOHTYpA.

AHau3 U OlleHKa MMOCIEICTBUN
WCIIOJIb30BaHUs PA3IMYHBIX CIIOCOOOB
MIPOU3BOJICTBA JICKTPOIHEPTUU

C MTO3ULUAN SKOJOTUUYECKOU
0€301acHOCTH; TPEACTaBICHUM

O pallMOHATIBHOM MIPUPOIONIOIB30BaHUN
(B po1iecce moATOTOBKU COOOIIEHUH,
BBITIOJTHEHUW TPYIITIOBBIX ITPOCKTOR)

2.3

MexaHu4ecKue 1
ANIEKTPOMArHUTHbHIC
BOJIHEI

10

MexaHnuyecKkre BOJIHBI, YCIOBUS UX
pacmpocrpanenus. [lonepeunsie

Y IpoAoJibHBIE BONIHBIL. [lepuon,
CKOPOCTb pacpOCTPaHEHUS U JIJIMHA

Hab6nronenue obpazoBanus

U PaCIPOCTPaHCHHSI TIOTTEPEUHBIX
Y TIPOJIOJTBHBIX BOJTH, OTPAXKCHHSI
Y MIPEJIOMJICHHS, HHTEP(HEPEHIMH




BOJIHBI. CBOICTBA MEXaHUYECKUX BOJIH:
OTpakeHue, MpeJIoMIICHHE,
uHTepdepeHtus u Tudpaxius.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Beicota ToHa. TeMOp 3ByKa.
[IymoBoe 3arpsi3HEHIE OKpYKArOIIeH
CpeJibl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS
U3TYy4YEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opueHTalus BEKTOPOB

B, E*, v— B WIEKIPOMATHUATHO! BOJIHE.
CBOMCTBA BJIEKTPOMArHUTHBIX BOJIH:
OTpakeHue, NpeIoMIICHHE,
noJisipu3anusi, UHTeppepeHuns

U AUQPpaKIys.

[Ikana >eKTPOMarHUTHBIX BOJH.
[Tpumenenne >JeKTPOMAarHUTHBIX BOJIH
B TEXHHUKE U OBITY.

HpI/IHI_[I/IHI)I pPaaruoOCBA3U U TCIICBUICHUA.

Pannomnokanms.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KarOIIEU CPEIBI.

TexHuuecKkue ycTpomucTaa

Y MPAKTUYECKOE MPUMEHECHUE:
MY3bIKQJIbHbIE UHCTPYMEHTHI,
pazap, paIuONpPUEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neun,

U U pakiui MEXaHUYECKUX BOJIH,
aKyCTHYECKOT'O PE30HAHCa, CBS3H
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMILTUTYAOM U 4aCTOTOM KOJeOaHUH.
N3ydeHne CBOWMCTB yJIbTPa3ByKa U €0
MIPUMEHEHHUS.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
nudpakuys, “HTepdepeHIus.
O6napy:xeHue nHdpaKpacHOro

U yIbTPa(uoIeTOBOrO U3ITyYCHHI.
CpaBHEeHHE MEXaHUYECKUX

Y DJIEKTPOMATrHUTHBIX BOJIH.
Onpenenenue ycaoBUd IPUMEHUMOCTH
MOJIEIU TAPMOHHYECKOIN BOIHBI.
Perienne kauecTBEHHBIX 3aj1a4,
TPEOYIONTUX TPUMCHCHUS 3HAHUM

1o reme «MexaHnnueckue

Y AJIEKTPOMArHUTHBIE BOJTHBI.
N3ydyenne napamMeTpoB 3BYKOBOM
BOJIHBI.

N3yuenne pacipocTpaHeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM MPOCTPAHCTBE.
OObsiCHEHUE YCTPOMCTBA M MPUHIIUTIA
JIEUCTBUS MY3bIKaJIbHBIX MHCTPYMEHTOB,
paaapa, paIiuonprueMHUKa, TEIEBU30Pa,




YIbTPA3BYKOBaA TMAIrHOCTHUKA
B TCXHUKC 1 MCIUILINMHC

aHTeHHsbl, Tenedona, CBU-neun.
OOBbsicHEHUE YIBTPa3BYKOBOU
JTUArHOCTUKH B TEXHUKE ¥ METUITNHE.
Hcnons3zoBanue [ T-texnonorunii

pu paboTe ¢ TOMOTHUTEITLHBIMHU
HMCTOYHUKAMU HH(POPMAIIUH TI0 TEME,
WX KPUTHYECKUI aHaJIU3 U OllEHKA
JIOCTOBEPHOCTH.

AHau3 U OlleHKa IMOCIEICTBUN
IITYMOBOT'O U 3JI€KTPOMArHUTHOTO
3arpsi3HEHUS OKPYKAIOIIEH Cpeibl

C IIO3UIIMH DKOJIOTHUECKOUN
0€30MacHOCTH; MPEJCTaBICHUMN

0 palOHAIBLHOM MPUPOIOTIOIH30BAHUHT
(B mpo1iecce moATOTOBKU COOOIIEHUH,
BBITIOJIHEHUH TPYTITIOBBIX MIPOEKTOB)

2.4

Onrtuka
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[IpsiMonmHEHOE pacpoOCTpaHEHUE

CBETa B OJHOPOAHOM cpene. Jlyd cBera.

To4euyHbIN UCTOYHHK CBETA.
OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
cera. [Toctpoenune nzoopakeHnii

B I1I0CKOM 3epkajie. Chepruueckue
3epKaa.

IIpenomiieHue cBeTa. 3aKOHBI
peIoMIICHHS cBeTa. AOCOIIOTHBIN
MOKa3aTelb MPEJIOMIICHUSI.
OTHOCHUTENBHBIN TOKA3ATEINb

HabmroneHnne onTHYecKuX SBJICHUH,
MPOBEICHNE KOCBEHHBIX U3MEPEHUM,
HCCJICIOBAHUS 3aBUCUMOCTEM
(bU3NYSCKUX BEIUIUH U OTBITOB

T10 MMPOBEPKE MPEATI0KEHHOU TUTTOTE3BI
MIPY U3YYEHUH SIBIICHUH ITPEIIOMIICHUS
CBETa Ha rPaHMUIIC pa3zieia IByX Cpel,
MIPEJIOMJICHUS CBETA B COOMPAIOTIICH

Y PaCCEMBAIOLIECH JIMH3aX, BOJITHOBBIX
CBOMCTB CBeETa.

HaOmro1eHue moaHoro BHyTPEHHETO




npenomiieHust. [locTossHCTBO 4acTOTHI
CBETa U COOTHONIEHUE JYTUH BOJIH
[P TIEPEX0/I€ MOHOXPOMATUYECKOTO
CBETa 4yepe3 IpaHully pasjesna AByX
ONTHYECKUX CPEJl.

Xon styden B mpusMe. Jlucnepcus ceera.

CnoxHbIN cocTaB 6eroro cera. L{Ber.
[TosmmHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yTOJI MOJHOTO
BHYTPEHHETO OTPAKEHUS.
Cobuparoriye u pacCeMBaIOIINE JINH3BI.
Tonkas nuH3a. DOKYyCHOE PaCCTOSTHUE
Y OIITUYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUS
TOHKOM c(heprUueCcKOil IMH3BI OT €€
F€OMETPHUU U OTHOCUTEIIBHOTO
IIOKa3aTess MpeIOMIICHUS.

dopMya TOHKOH JIMH3BL. Y BEJINUCHUE,
JTaBaeMoO€ JIMH30M.

XoJ1 ay4da, NpOLEIIEro JUH3Y

I1oa IMpOM3BOJIBHBIM YI'JIOM K €€ rJIaBHOM

ontu4eckoun ocu. Iloctpoenue
U300paKEHUI TOUYKU U OTpEe3Ka NpsIMOn
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMAX.

OnTuyeckue npudopsl. Pazpermaromnas
crocoOHOCTh. ['1a3 kak onTuyeckas

OTPAKECHUS, U3YUYECHHUE MOJICITH
CBETOBO/IA.

[TomyyeHue n300paxeHus B CUCTEME
13 TUIOCKOTO 3e€pKajia v JIMH3BI,

B CHUCTEME U3 JIBYX JIMH3.
KoHcTpyrpoBaHue TEIECKOMMUESCKUX
CHCTEM.

N3ydenune nossipusanuu cBera,
OTPaXEHHOT'O OT MOBEPXHOCTH
JIMRJIEKTPUKA, U3YUCHUE
HHTEep(PEepEeHITUH JTa3ePHOTO U3ITYUCHUS
Ha JIBYX IIEJISIX.

ITonmydyeHue crieKTpa U3Iy4eHust
CBETOJIMO/a TP MOMOIIHU
TU(HPaKIIMOHHON PEIIeTKH.

Pemienre pacueTHbIX 3a/1a4 € IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UYECKO MOJIEIBIO

C MCIIOJIb30BaHMEM OCHOBHBIX 3aKOHOB
u hopmyn o TeMe «OnTUKa.
PemieHne kaueCcTBECHHBIX 3aj1a4,
TpeOYIOMUX TPUMEHEHU S 3HAHU T

1o teme «OITuKa.

[TocTpoeHue u pacueT u300paxKeHu,
CO3/IaBaEMBIX IJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

OrnpeneneHue ycIOBUM MPUMEHUMOCTH




cucTeMa.

[Ipenensl npuMeHUMOCTH
reOMETPUUYECKOMN ONTUKH.

Bonnosas ontuka. Uatepdepenims
cBeta. KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOMIOACHHUSI MAKCUMYMOB
¥ MUHUMYMOB B HHTEP(PEPEHIIMOHHON
KapTHUHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [ [prMeps! Kitaccuyeckux
UHTEP(PEPEHITMOHHBIX CXEM.
Hudpakius ceera. Judpakironnas
peuieTka. Y cioBue HaOIOAeHUS
TJIaBHBIX MAKCUMYMOB TIPH TIQJICHUN
MOHOXPOMaTHYECKOTO CBETa

Ha TUGPAKIIMOHHYIO PEIIETKY.
[Tonspusanus ceera.

TexHuyeckue yCcTporucTaa

U TEXHOJIOTUYECKHE MPOLIECCHI: OUKH,
Jyma, nepuckon, goroanmnapar,
MHUKPOCKOII, TPOEKIIMOHHBIN armapar,
MIPOCBETJICHHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS pellIeTKa

MO/IEJIA TOHKOM JIMH3bI; TPAHUII
PUMEHUMOCTH T€OMETPUUECKON
OITHKH.

OOBsicHEHNE 0COOEHHOCTEN IPOTEKAHUS
ONTHUYECKUX SBJICHUW: HHTEP(EPEHIUH,
Tudpakiuu, TUCIIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbscHEHUE YCTPONCTBA U IPUHIUIIA
JIEHCTBHSI OYKOB, JIYIIbI, [IEPUCKOIIA,
dboToanmnapara, MUKPOCKOTIA,
IIPOEKIIMOHHOIO aIapara,
TU(paKIIMOHHOMN PEIIETKH, BOJIOKOHHON
OITHKH.

OOBbsicHEHUE TPOCBETIICHUS ONITUKH.
PaboTa B rpynmnax npu o0CyXJ1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(manpumep, o Teme «CBETOBBIE
SIBJICHUS B IPUPOJIE )

Hroro no pazgeny
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Pa3znen 3. OcHOBBI clielIUAJILHOI TeOPUHU OTHOCUTEIbHOCTH (1asee - CTO)

3.1

OCHOBBEI
CHenraIbHON TEOpUHU
OTHOCHUTEJIHLHOCTH

5

['paHu1Ibl MPUMEHUMOCTH KJIACCUYECKOM
MexaHuKHU. [locTynaTel cienuaabHON
TEOPUHU OTHOCUTEIIBHOCTH.

[TpoBeneHne KOCBEHHBIX U3MEPEHUI
UMITYJIbCA U SHEPTHH PEISITUBUCTCKUX
yactull (1o ¢poTorpadusM TPEeKoB




[IpocTpaHCTBEHHO-BPEMEHHOM
unrepBai. [Ipeobpasoanus Jlopenua.
YcnoBre NPUYNHHOCTH.
OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH.
3amelJIeHne BpEMEHHU U COKpaIllCHHE
JUIAHBI.

DHEPrus ¥ UMITYJIbC PEATUBACTCKON
YaCTHLIBI.

CBsI3p MaccChl € JHEPTUEN U UMITYJIILCOM
PENATUBUCTCKON YaCTULIBI.

DHeprus MoKosl.

TexHuueckne ycTpomcTBa

Y TEXHOJIOTUYECKHE MTPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIIN
3apsKEHHBIX YaCTHULL

3apsDKEHHBIX YaCTHII B MATHUTHOM
oJje).

AHanmu3 1 onucanue GU3NICCKUX
SIBJICHHUH C UCITOJIb30BAHUEM TTOCTYJIATOB
CHEIUaTbHOU TEOPUU OTHOCUTEITHLHOCTH.
OOBsiCHEHUE IPUHITUTIA ISHCTBUS
CIIyTHUKOBBIX TTPUEMHHUKOB,
yCKOpHUTeNen 3apsHKEHHBIX YaCTHI

Hroro no pazaeny 5

Pa3znen 4. KBantoBasi pusuk

4.1 KopnyckyisspHo- 15 PaBHOBECHOE TEIIOBOE U3ITyUYEHHE [IpoBeneHnEe KOCBEHHBIX U3MEPEHUM,
BOJIHOBOH JTyaiu3m (u3;1yyeHue aOCOJIFOTHO YEPHOTO TeNa). | UCCIEIOBAHUS 3aBUCUMOCTEH MEXITY

3akoH cMemienus Buna. ['unoresa
[Lmanka o KBaHTax.

®DoTOHBI. DHEPTHUS U UMITYIILC (POTOHA.
®dotodrddext. OnbiThl A.I'. CTonerona.
3akonbl hoTodddexra. YpaBHeHHE
Oiiamrerina st pororddexra.
«Kpacnas rpanuna» dhotodrddexra.
JlaBnenue cBeTa (B 4aCTHOCTH,

(U3NYECKUMU BEIMYMHAMH

MIpU U3y4eHuu siBjieHus pororddexra.
Onpenenenue aOCOTIOTHBIX

1 OTHOCUTEIBHBIX MOTPEITHOCTEHN
U3MEpPEHUN PU3NYECKUX BEJIMUMH.
OneHka rpaHul] NOTPEUIHOCTEN.
Pelienne pacueTHbIX 3a71a4 C SIBHO
3aJITaHHOM 1 HESIBHO 3a/JaHHOU




JTIaBJICHHUE CBETA Ha aOCOIIOTHO
MOTJIONIAIOIIYIO U aOCOIOTHO
OTPaKAIOIIYIO TIOBEPXHOCTB).
Omnsrtel I1.H. JIebenesa.

BoaHoBrbIe cBOMcTBA YacTHIl. BOJIHEI
ne bpoins. Jlnvaa BoiHbI Ae bpoits
U pa3Mepbl 00JIaCTH JIOKATU3AINT
JBUKYIIEHCS] YaCTHULIBI.
KopnyckynsipHO-BOJIHOBOH Jyaiu3M.

Judpakuus 3JIeKTpOHOB Ha KpHUCTaJLIax.

Crneunduka u3sMepeHnii B MUKPOMHUPE.
CooTHOLIEHNUS HEOIIPEAECIIEHHOCTEN
I'eitzenOepra.

TexHuyeckue yCcTporucTaa

Y TEXHOJIOTUYECKHE MTPOLIECCHI:
CHEKTPOMETP, (HOTOIIEMEHT,
($OTOIATYMK, TYHHEJIbHBIA MUKPOCKOIL,
COJIHEUHas OaTapesi, CBETOIUO

buznyeckoit MoIebIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u ¢hopmyn o Teme «KBaHTOBBIC
SIBIICHUSI.

Penienne kauecTBEHHBIX 3324,
TPEOYIOMUX TPUMEHEHUS 3HAHUHT

1o TeMe «KBaHTOBBIE SIBICHUSY.
Onpenenenue ycioBUHA NPUMEHUMOCTH
KBAaHTOBOM MOJIEJIA CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YpPaBHEHUS
OliHmTenHa 1a Gporoaddekra,
MPUHIIMIIA COOTHOIIEHUHN
HeonpeneneHHoctu ['eiizendepra.
OOBsicHEHUE IPUHITUIIA IEUCTBUS
CIIeKTpoMeTpa, (PoTorIeMEeHTa,
dhoToaaTurKa, TYHHEILHOTO
MHUKPOCKOIIa, COJTHEUHOM OaTapeu,
CBETOAMO/IA.

Ucnonb3oBanue [ T-Trexnonoruu

pu paboTe ¢ TOMOJHUTEITLHBIMU
HMCTOYHUKAMU UH(OpMAIINH 110 TEME,
X KpUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OMnbITHI IO KCCIICTOBAHUIO CTPOCHUS
atoma. [ImaHerapHas MoJelb aToMa
Pesepdopna.

Omnpenenenue IIMHBI BOJIHBI J1a3€PHOTO
U3ITy4YEHUS.
Habmoenue auHeyaThIX CIEKTPOB.




[Toctynartsl bopa. U3nyuenue

U norJionieHue (HOTOHOB IPH NEPEXoe
aToma C OJHOTO YPOBHS DHEPTUU

Ha JIPyroM.

Bugpi cnexktpos. CriekTp ypoBHEN
SHEPruu aToMa BOJAOPO/IA.
CHOHTaHHOE U BBIHYKJIEHHOE
n3ny4yeHue csera. Jlasep.
TexHnueckne ycTpomcTBa

Y TEXHOJIOTUYECKHE ITPOLIECCHI:
CIIEKTPaJIbHBIN aHATU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

HccenenoBanue CrieKTpa pa3peKeHHOro
aTOMapHOT'0 BOAOPO/Ia U UBMEPEHUE
nocTossHHON PunOepra.

N3yuenue ycTponcTBa U JEUCTBUSA
CYETYMKA UOHU3UPYIOIIUX YACTHII.
Ornpenenenue ycaoBUd IPUMEHUMOCTH
Mojenu atoma Pesepdopaa.
OObsicHEeHUE IPUHIIUIA IEUCTBUS
CIEKTPOCKOTIIA, JIa3epa, KBAHTOBOTO
KOMITbIOTEPA.

AHanu3 KBaHTOBBIX ITPOLIECCOB

Ha OCHOBE IIEPBOr0 1 BTOPOTO
nocrynaros bopa

4.3

du3nKa aTOMHOTO
aapa u
AJIEMEHTAPHBIX
JACTUI]

Hyxknonnas monens snpa ['elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe
yucio sapa. U3oromsl.
PannoaktuBHOCTH. Anbha-pacma.
DNEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paAMOaKTUBHOTO pacraja.
PanuoakTruBHBIE U30TOMBI B IPUPO/IE.
CBoiicTBa MOHU3UPYIOIIETO U3JIyYCHHUS.
BrusHre paguoakTUBHOCTH Ha JKUBBIC
opranu3mbl. EcTrecTBeHHBIH OoH
u3nydeHus. [Jlozumerpus.

DHeprus CBsA3U HYKJIOHOB B sIpE.
Snepusie cuibl. JledexT Maccsl sapa.

IIpoBeneHne usmepeHuin
pPaAoaKTUBHOTO (OoHA

C MCIOJIb30BAaHUEM JI03UMETPA

Y HCCIIEJOBAaHUE TPEKOB YACTHI]

(o roToBBIM oTOTpadusiM).
N3yuyenue noriomieHus OeTa-4acTui
AITFOMUHUEM.

Onpenenenue ycioBUNA NPUMEHUMOCTH
MOJEJIA aTOMHOT0 S/pa.

AHanu3 ¥ ONUCaHue SACPHBIX peaKui
C MCIOJIb30BaHUEM MOHATHI MaccoBOe
YUCIIO U 3apsij siApa, SHEPrus CBA3U
A7ipa, 3aKOHOB COXPAaHEHUS 3apsia,
MacCOBOTO YKCIIA U SHEPTUH B SJIEPHBIX




Anepnsle peakuuu. Jlenenue u CUHTE3
sanep. Anepusie peaktopsl. [IpobaemMbl
YIPaBJISAEMOT0 TEPMOSAEPHOTO CUHTES3A.
DKOJIOTUYECKHUE aCIIEKThI PAa3BUTHS
SIEPHON SHEPTETUKH.

MeToabl perucTpaluy ¥ UCCIETOBAHUS
3JIEMEHTapPHBIX YaCTHII.
DOyHIaMEHTAIbHBIE B3AUMOACHCTBHS.
bapuonbl, ME30HBI U JIENITOHBI.
[IpencraBnenune o CtangapTHOU
Mozenu. KBapk-TirooHHas MOJEIb
aZpOHOB.

®u3suka 3a npenenamu CTaHaapTHOU
Mojienu. TemHast Mmatepusi U TeMHas
SHEPIusl.

EauncTBO hM3myecKkoi KapTUHBI MUDA.
TexHuueckue ycTpoucTaa

Y TEXHOJIOTMYECKHUE MTPOLIECCHI:
IO3UMETp, KaMepa BuiibcoHa, siaepHbIi
pPEaKTOp, TEPMOSIEPHBIN PEAKTOD,
aTomMHasi 00M0a, MAarHUTHO-PE30HAHCHAS
ToMorpadust

peaKIusX, 3aKOHa PAIHOAKTUBHOTO
pacnaja.

OOBsICHEHUE IPUHITUTIA ISHCTBUS
JIO3UMETPA, KaMepbl BuibcoHa,
SJIEPHOTO PEaKTOpa, TEPMOSEPHOTO
peakTopa, aTOMHOM 60MOBI, MArHUTHO-
pe30HaHCHOU ToMorpaduu.

AHanIu3 ¥ OIIEHKA BIUSHUS
PaIMOaKTUBHOCTHU Ha KUBbBIC
OpTaHU3MBbI, a TAKIKE MOCIEICTBUI
Pa3BUTHSA SIACPHOM IHEPTETUKHU

C MO3UIIMH SKOJIOTUUECKOU
0€301acHOCTH; TPEACTaBICHUM

O palMOHAJIBLHOM MPUPOIOTIOIB30BaHUHN
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHEHHUS TPYNIIOBBIX MPOEKTOB)

Hroro no pazgeny
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Pa3znen 5. DieMeHTHI aCTPOH

OMHHM ¥ aCTPOPU3UKH

5.1

DJIEMEHTHI
aCTPOHOMHUU
U acTpoPpu3UKU

12

Dtarnbl pa3BUTUSl ACTPOHOMUMU.
[IpuknanHO€ U MUPOBO33PEHYECKOE
3Ha4Y€HHE ACTPOHOMMH. [ [puMeHMMOCTD

HaOmronenue 38e3180r0 HEDA
HEBOOPYKECHHBIM TJ1a30M
C UCITOJIb30BaHUEM KOMITBIOTEPHBIX




3aKOHOB (DUBHKH I OOBSICHCHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.
MeTtoabl aCTPOHOMHYECKUX
uccnenoannii. CoBpeMeHHbIE
ONTHUYECKHUE TEJIECKOIIBI,
PaaroTENECKOITbI, BHEATMOChEepHAs
ACTPOHOMUHI.

Bun 3Be3aHoro neba. Co3Besnus, sipKkue
3BE€3/1bl, IIJIAHETHI, UX BUAUMOE
JBUYKEHUE.

ComnHeuHas cucrema.

Comnue. CoylHEUHAst aKTUBHOCTb.
Hctounuk sneprum CoJiHIla U 3BE37.
3Be3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CIeKTpaJIbHBIN KJIacc —
CBETHUMOCTbB». 3B€3/Ibl IJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY JUIS 3BE311
TJIaBHOM MOCJIEA0BATEIBHOCTH.
Bnytpennee crpoenue 38e31.
CoBpeMeHHbIE MTPEACTABICHHUS

0 TIPOUCXOXKIEHUHU 1 3BoJIIOIIMU CoJHIIA
U 3BE3J1. DTallbl )KU3HU 3BE3]I.
Muteunslii [TyTe — Hama ['aakTuka.
ITono>xenue u nBmxenue CoHIIa

B ['anmakTtuke. TUIBI raJakTUK.
Pannoranaktuky u kBasapsl. UepHblie

IIPUIIOKEHUH TSI OTIPEEITICHUS
MOJIO’KEHHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ans CeBepHOro Noymapus

U SIPKUE 3BE3/bI.

HaOnronenue B Teneckon JIyHbl, IaHET,
TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUN.
VYyacTue B AMCKYCCUH O POJIU
ACTPOHOMMH B COBPEMEHHON KapTHUHE
MUpa, B IPAKTUYECKOM E€ATEIbHOCTH
YEJIO0BEKA U TAJIbHEUIIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHUHU.

IToaroroBka cooOIIEHUN O METOAAaX
MOJIYYEHHS HAYYHBIX aCTPOHOMUYECKUX
3HaHUU, OTKPBITUAX B COBPEMEHHOM
ACTPOHOMHHU.

[IpuMeHeHne OCHOBOITOJIATArOIINX
ACTPOHOMUYECKUX MOHITHH, 3aKOHOB

Y TEOpUI JJIs aHAINU3a U OOBSICHEHUS
bu3MYEeCcKuX NPOLECCOB, TPOUCXOASIINUX
B 3BE3/1aX, B 3BE€3/IHBIX CUCTEMAX,

B MEKTaJIaKTUYECKOH cpefie, ABUKEHUS
HEOECHBIX TEJ, DBOIIOLIUHU 3BE3I

u Becenennon




JIBIPBI B sI/IpaxX TAJIAKTHK.
Bcenennas. Paciiupenne BeeneHHou.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bosbmoro B3psiBa. PennkroBoe
U3TyYEHHE.
MacmrabHas cTpykTypa BeeneHHoid.
MeraranakTuka.
Hepemennsie npo6sieMbl aCTPOHOMUU
Htoro no pazneny 12
Pa3nes 6. @®u3nyeckuii NPaKTHKYM
6.1 Ou3ndecKuit 16 Cnioco6bl u3mepenust Gu3nIecKux [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
MIPAKTUKYM BEJIUYMH C UCIIOJIh30BAHUEM WCCJICIOBAHMI 3aBUCUMOCTEH
aHAJIOTOBBIX U ITU(POBBIX (bU3MYEeCKUX BEJIMYWH, TIPOBEPKA
U3MEpPUTETHHBIX TPUOOPOB MPEIIOKEHHBIX TUITOTE3 (BHIOOP
Y KOMITBIOTEPHBIX JATYUKOBBIX 13 paboT, OMMCAHHBIX B TEMATHYCCKUX
cucteM. AOGCOIOTHBIE pasnenax « Y4YeHUIeCKUi SKCTICPUMEHT,
¥ OTHOCHUTEJIBHBIC TOTPEITHOCTH nabopaTopHbIE pabOTHI, TPAKTUKYM))
U3MEpPEHUN (PU3NUECKUX BEJIMYHH.
Onenka rpaHul] NOTrPeIHOCTEN
Wroro 1o pazaeny 16
Paznen 7. O0o0maroiee noBTropeHmne
7.1 Cucrematusanus u 15 O000111eH1E U cUCTEMATH3AIIUSA VYyactue B IMCKycCHUU O poJik (PU3UKHU
o0o01ieHne coJiep KaHus pa3aesioB Kypca 1 aCTPOHOMUH B Pa3IUIHBIX chepax
IIPEIMETHOTO «Mexanukay, «MonekymnspHas pusnuka | AeATEIbHOCTH YEI0BEKa.
COJIep KaHMS U OTIBITA U TEPMOJIUHAMUKAY, [ToaroToBka cooOIeHU 0 MecTe
NESITeNIbHOCTH, «InexTpoauHamukay, «Konebanus (bu3MYecKo KapTUHBI MUpA B PAILY
IPUOOPETEHHOTO U BOJIHBIY, « OCHOBBI CHIEIIMAIbHOM COBPEMEHHBIX MTPEICTABICHUIA




IpU U3yYEHUH Kypca
¢uzuku 10-11
KJ1acCOB

TEOPUU OTHOCUTEIBLHOCTHY, «KBaHTOBas
duznka», «IeMEHTHI aCTPOHOMUU

U aCTPOPU3UKIY.

Ponb pusuku u actpoHOMUN

B DKOHOMUYECKOM, TEXHOJIOTMUYECKOH,
COLIMAJIbHON U 3TUYECKOM chepax
JEeSTEIbHOCTH YEJIOBEKa, POJIb U MECTO
(UMK ¥ ACTPOHOMUHU B COBPEMEHHOM
HAyYHOW KapTHHE MHpPA, 3HAUCHUE
OnucaTeIbHON, CHCTEMAaTU3UPYIOIIEH,
O0OBACHUTENLHON U MPOTHOCTUYECKON
byHKIMN PUzndecKoil Teopuu, pob
¢duznyeckoit Teopun B GOPMUPOBAHUN
npeAcTaBiIeHU 0 GU3NYECKON KapTUHE
MUPA, MECTO (PU3UUECKON KapTUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEICTABICHUIM
0 MPUPOE

O MPHUPO/IE.

BrinonHneHnne yueOHbIX 3aJJaHUMA,
JIEMOHCTPUPYIOLINX OCBOEHHUE
OCHOBHBIX TIOHATHH, (PU3NIECKUX
BEJINYMH U 3aKOHOB Kypca ¢puzuku 10—
11 xnaccoB

Htoro no pazneny 15
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO 170

YACOB I1O ITPOT'PAMME




MNEPEYEHBb (KOAUPUKATOP) IPOBEPSEMbIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

N 3JIEMEHTOB COAEPKXAHMUS 110 PU3UKE

Jl7is mpoBeIeHHsI €IMHOTO TOCYAapCTBEHHOTo dK3aMeHa nmo ¢usuke (manee — EI'D
no (U3MKE) UCHONb3yeTcsa TepedeHb (Koaudukarop) MpoBepsSeMbIX TpeOOBaHUM
K pe3yJbTaTaM OCBOCHHsI OCHOBHOW 0Opa30BaTEIBHOM MPOTPaMMBI CPEIHETO OOIIEero
00pa30BaHMsI U AIIEMEHTOB COZCPKAHHUSL.

IIpoBepsiembie Ha EI'D no ¢pu3uke Tpe6oBaHNus K pe3yJabTaTAM OCBOCHHUS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHero 0011ero 00pa3zoBaHusA

Kon
MIPOBEPSEMOTO
TpeOOBaHUs

[IpoBepsiembie TpeOOBAHUS K IPEAMETHBIM PE3YJIbTaTaM OCBOCHMS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl
cpeaHero o01ero oopa3oBaHus

1

CdopMupoBaHHOCT, YMEHUN pacro3HaBaTh (GU3UYECKHUE SBICHUS
(mporiecchl) U OOBSICHATh MX Ha OCHOBE U3YYEHHBIX 3aKOHOB

Brnanenue  ocHoBomosiararomMu  GU3UYECKUMU  MTOHSATUSMHU
1 BEJIMYMHAMH, XapaKTEPU3YIOMMUMHU (HU3NUSCKUE TTPOIICCCHI

ChopMHUpOBaHHOCT, YMEHHUM NPHUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKHU,  MOJICKYJSIpHOW  (GUBUKA W TEPMOJUHAMHUKH,
AIEKTPOAMHAMHUKH, KBAHTOBOM buzuKku TUISt aHaau3a
U OOBSCHEHUS SIBJICHUW MHUKPOMHpA, MAKpOMHUpa U Meramupa,
paznuuath  yciaoBus  (TpaHMIbl, 00JIACTM)  MPUMEHUMOCTH
¢bu3Myeckux  3aKOHOB,  TMOHUMATh  BCEOONIMI  XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB W OTPAHUYEHHOCTh MCMOJb30BaAHUS
YaCTHBIX 3aKOHOB; AaHAJIM3UPOBaTh (U3UYECKUE IMPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS, 3aKOHBI K 3aKOHOMEPHOCTH

CdopMupoBaHHOCTh YMEHUS Pa3InyaTh YCIOBUS MPUMEHHUMOCTU
Moenel (GU3NIECKUX TeJl U TIPOLIECCOB (SBICHUH)

CdopMUpOBaHHOCTh, YMEHHUSI pEIIaTh PACUETHBIC 3aJayu C SBHO
3QTaHHOM W HESABHO  3aJaHHOM  (H3MYECKOW  MOJIEIBIO:
HAa OCHOBAaHWMW aHAJIW3a YCJIOBHS BBHIOMPATh (U3UUYECKUE MOJCIIH,
OTBEYAOIIHNE TPEOOBAHUSAM 3a]]a4H, TPUMEHSITH (HOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJIAThI (bU3UIECKUX TEOpUH
MPU MCIOJIb30BAHUM MAaTEMAaTUYECKUX METOJIOB PELICHUS 3a]ady,




NpOBOJUTL PACdYCTbl Ha OCHOBAHWMM HMCIOINUXCA  JaHHBIX,
AHAJIIM3UPOBATE PE3YJIbTAThI U KOPPCKTHUPOBATH MCTOAbI PCHICHUSA
C YUYCTOM IIOJIYUYCHHBIX PE3YyJIbTATOB

Pemarp kauecTBEHHbIE 33/auu, TPEOYIOLIME MPUMEHEHUS 3HAHUN
U3 pasHbBIX pa3/ieNoB IIKOJIBHOTO Kypca (U3HKH, a Takke
MHTErpaliy 3HAHUN U3 IPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOIO
LIMKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMIOYKY PACCYKIEHUHN C ONIOPOU
Ha U3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKHE SIBICHUS

Bnanenue  OCHOBHBIMH ~ METOAAaMHM  HAYYHOTO  IIO3HaHUS,
UCIIONB3YeMbIMU B (PU3UKE: MPOBOIUTH MpPSIMbIE M KOCBEHHBIC
U3MepeHHs (PU3NYECKUX BEIUYMH, BHIOUpas ONTUMAIbHBINA CIOCO0
WU3MEPEHHS U HCTIOJIB3Ys M3BECTHBIE METO/IbI OIICHKH MOTPEITHOCTEH
U3MEPEHH, MPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH C WCIOJIB30BAaHUEM TMPSMBIX HW3MEPEHHUH, OOBACHATH
HOJTyYEHHBIE PE3yJIbTaThl, UCIOJIb3Ysl (PU3NYECKUE TEOPUHU, 3aKOHBI
U TOHATHUSA, U JIeNaTh BBIBOJIbI; COOJIIOIaTh MpaBuia 0€30MacHOro
Tpyda TpH NPOBEACHUM UCCIEJOBAHMA B paMKax ydeOHOro
OKCIEPUMEHTa U  y4eOHO-HUCCIEIOBATEIIbCKOW  JIEATEIbHOCTH
C UCHOJb30BaHUEM LU(POBBIX H3MEPUTEIBHBIX  YCTPOWCTB
1 1a00pPaTOPHOTO 00OPYAOBAHMS

ChopMupoBaHHOCTh YMEHHM  aHAJIM3UpPOBaTh W  OIEHUBATH
MOCJEACTBUS OBITOBOM UM  MPOU3BOJCTBEHHON  JIESITEIHLHOCTH
YyeJoBeKa, CBSI3aHHOM ¢ (PU3MUECKMMM MpOIECCaMH, C TO3UIMN
HKOJIOTUYECKON O€30MacHOCTH;, MPEACTABICHUNH O palliOHATIBLHOM
MPUPOJIONIONB30BAHUHU, a TaKke Pa3yMHOM HCIOJIb30BAHUU
JOCTH)KCHUW HAYKM M TEXHOJIOTUM I HAJbHEUIIEro pa3BUTHSA
YeJIOBEUECKOro 00IIecTBa

OBnazeHue pa3IMYHBIMU Ccrioco0amMu paboThl ¢ uHMOpMaIUen
(GU3MYECKOTO COACP)KaHUS C HCIOJIb30BAaHUEM COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH; Pa3BUTHE YMECHHH KPUTHYECKOTO
aHaJM3a ¥ OLICHKH JIOCTOBEPHOCTH IMOJTy9acMoi HHPpOpMaIuu

10

ChopMupoBaHHOCTh YMEHHH TPUMEHATH OCHOBOIIOJIATAIOIITNE
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUU U 3aKOHBI JUIS aHaIM3a
U OoOBbsicHeHHs  (U3UYECKUX  MPOIECCOB,  MPOUCXOISIINX
Ha 3BE3/1aX, B 3BE3/IHBIX CHUCTEMaX, B MEXKTaJaKTUYECKOW Cpee;
JBIDKEHUS HEOECHBIX TeJ, SBOJIONNHY 3Be311 U Beenennoi




IlepeyeHb 3J1eMEHTOB coJep:KaHusi, mpoBepsieMbIX Ha EI'D no ¢pusuxe

Kon Kon [IpoBepsieMbIil JIEMEHT COJIEpP KaHUS
pasznena/ | 31eMeHTa
TEMBI
1 MEXAHUKA
11
111
11.2 MarepuanbpHas TOYKa. z A TPacKTOpPHA
Ee pamnyc-BekTop:
r(t)=(x(t) y(t).2(t)), n/ AF
TPaeKTOPHS, P
nepeMeIneHue: O - -
y
Ar=r(t)-r(ty=r,-r= .
= (AX, Ay, A7) ’
MMy Th.
CroxeHue nepeMenieHui:
AR =ArF AR, ~

1.1.3
Ar-
At At—0
AX : -
L= :t)(,aHaHOFHHHOU:y,U:Z.
X y t z t
At At—0
Crnoxenue ckopocteii: U=V, +0p.
BrluncieHre epeMenen s U MyTH MaTepuaabHOW TOUYKM MPH TIPIMOTHHEHHOM
JBUKEHUH BJIONb OCHU X 110 rpaduKy 3aBUCUMOCTH VUx (t)
1.1.4 _Av G
YCKOpeHHe MaTepHaIbHOM TOUKH: & = =u-=(\a,a,a ),
At t X 'y “z

At—0




A ' - :
ax = ;[X = (Ux)t, aHaJIoruuHo A T(U )y, ta =Z(U) L

At—0

115

X(t) = X, 4Vt

v, (t) =0y, = const

1.1.6

a t?
X

X (1) =X, 0ot +

v, (t) =v,,+at

a, = const

v’ -v’ =2a (x ~x)

2X

g Uty
2

117

CBoOoHOe najieHne. Y CKopeHue CBOOOHOTO
naneHus. /J[Bmxenune tena, OpOIIEHHOTO IO

yriom % k ropusonty:

X (t) =Xo +Vodt = X0 +Ug COS 1L+t
) B
gt | gt’ EEN
y(t)=y, +ooty+_2_: y,+ogsina-t— —
Vo a

(t) =04, =0, cOSOL

=y

| Lq(t) =Vy, + g,t =V, Sin o — gt 0O x

u%=0
t g =—g = const

y

1.18

KpI/IBOJ'II/IHeI\/'IHOC JABHKCHHC. I[BI/I)KGHI/IC MaTepHaHLHOﬁ TOYKHU IO OKPYIKHOCTH.

VYrioBas v TMHEHHAs] CKOPOCTh TOYKH: V= oR . [Ipu paBHOMEpPHOM JBUXKEHUU

2n

TOUKH 110 OKpykHOCTH ® =—— = 27V




HenTpocTpeMurenbHoe YCKOPEHHE  TOYKH: Ay = =0 R. Tonnoe

YCKOPEHHE MaTepHaIbHOW TOYKH

1.1.9 Teepmoe Teno. IloctynmarensHOe M BpamiaTeIbHOE IBIKEHHE TBEPIIOTO Tela
1.2 JMUHAMUKA
121
1.2.2 m
Macca Tena. [TnoTHOCTH BetuectBa: P = __
V
1.2.3 - -
Cuua. [TpuHIMTO Cyepro3uuy CUIT: FpaBHoueﬁcTB =F, + Ifz +..
124 Bropoii 3axon HeroTona: miist marepuansHoii Touku B ICO
IE =ma; Ap = FAt npu F = const
1.2.5 | Tpernii 3akon HpIOTOHA Il MaTepUATBHBIX S
TOueK: I pp = 'le_’ EE le
12.6
F=g MM
R2
Cuna tspkectu. LIeHTp TshkecTH Tena. 3aBUCUMOCTh CHIIbI TSDKECTH OT BBICOTHI h
HaJ| MIOBEPXHOCTHIO TUIAHETHI paguycoM Ro:
mg = GMm
A N2
(R +h)
0
1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fy = -kx
1.2.8
Cuuta TpEHMS CKOJIBKEHUS: FTp =uN
Cuna TpeHHs MOKOSL: FTp <uN
Koadpdumnment tpenns
1.2.9 _F
JlaBieHue: P=_—
S

13

CTATHUKA




13.1

MOMEHT CHJIBI OTHOCHTEJIBHO OCH BpamCcHusA:

M |: FI ., tome | — mmewo cwimr F

OTHOCHUTEJIBHO OCH, NPOXOASIIEH 4epe3 TOUKY

O nepneHAuKyIsIpHO PUCYHKY F
1.3.2
o =T (a=const)
1.3.3 [IM;+M,+...=0
Ycnosus paBHoBecus TBepaoro tena B MCO: | %L Fl = __.|_ ~0
134 3akoH [lackans
1.35 JlaBiienne B KHAKOCTH, ToKosimeiics B UCO: P = Po + pgh
136 3akon ApxuMesa: F_/;px = _PBHT:CH ,
14
14.1 NMmnynbsc MaTepruanbHOM TOYKH: p=mu
14.2 P=pPi+ p2 F...
143
AP =A(Py+ Py + ) = F oAt + Fopon AL+ ..
BUCO AP= A( P, F P, +_.'..) =0, ecmn Fonn T Fopmeny - =0
144 PaboTa cunbl Ha MaloM MepeMenIeHUH: ﬁ
:‘lf‘.|Ar*|.cosoc=FX -AX (
AF
145 MoIHOCTE CHIIBL:

CCJIM 3a BpEMms At paGOTa CHUJIBbI UIBMCHACTCA

Ha AA , TO MOIITHOCTBH CHUJIBI




AA

P=__ =F -v-cosa ﬁ
At |50 o
D
2 2
146 mov p
Kunernyeckast sHeprusi MaTepHaaIbHON TOUYKU: Eam = = om
AE_ =A+A, +..
147 [ToTeHnmanbpHasE SHEPTUS:
s notenmmansaix cnt Az = Eingren — Enorens = “AB oo .
[ToTeHnmanpHass dHEPTUs MaTEPHAIBHOW TOYKU B OJHOPOIHOM IIOJIE TSKECTH:
Enorenn = mgh
[ToreHnmanbHas YHEPTUS YIpyro AehOpMHPOBAHHOTO Teja:
kx?
EHOTeHu = 2
148
B I/ICO AEMex = ABcex HETIOTEHII. CUJI 3
AE,.. =0
15 MEXAHUYECKUE KOJIEBAHUMA U BOJIHBI
151 I'apMoHMueckre KojaebaHWs MaTepUaIbHOM TOYKM. AMmuTyaa u - ¢aza

kosneOanuii. Kuaemarnueckoe onucaHue:

X(t) :Asin(ogt+(p0),

v (t)= x't,

a (1)=(v)

paBHOBECHSI.

2 2
=—m X (t) =a +o'x=0 , T7Ie X — CMEUIEHUE U3 TIOJIOKEHUS

t X

I[I/IHaMI/IquKOC OIIMCAaHHUC:

2
may, = -kx, rie K =mMo* . dro 3HA4YMT, 4TO Fy = -KX.

DHepreTuyeckoe ONucaHue (3aKOH COXPAHEHHsS MEXaHHYECKOM SHeprum):




2 2 2 2
L KX”_ MU max _ KA _ const
2 2 2 2

CBA3b aMIUTUTYAbI KOJIEOAHUN CMEIIECHUS MaTepUAIbHON TOUKHU C aMIUIUTYAaMU
KoJIeOaHUM ee CKOPOCTH U YCKOPEHUS:

V =0A a =o’A
max max
152 o 1
T = =
v
Ilepyon ManbIX  CBOOOJHBIX  KoJe0aHMMI  MaTreMaTH4YeCKOro  MasTHHKA:
T=2n |_.
g
. m
Ilepuoa cBOGOIHBIX KONeGAHMI IPYKUHHOTO MasTHUKA: | = 27T [__
K
153 Beinyxnennele koneOanus. Pe3onanc. Pe3onaHcHas kpuBas
154
L
A=0T= _
v
Wntepdepenuus n qudpakuus BOIH
155 3ByK. CKOpPOCTh 3ByKa
2 MOJIEKYJISIPHASL ®U3UKA. TEPMOANHAMUKA
2.1
2.11 Mojenu cTpoeHus ra3os, )KUIKOCTEH U TBepAbIX Tel. [lycTh TepmoguHaMuyeckas
cucrema (teno) cocrout U3 N onuHakoBbIX Mosiekyll. Torga KoJM4ecTBO BEIIECTBa
N m
V= = ___ ,
Ny, u
rae Na — gncio ABorampo, M — macca cucrembl (tena), M — momspras macca
BEIIECTBA
2.1.2 TennoBoe nBUXKEHUE aTOMOB U MOJIEKYJ BEIIECTBA
2.1.3 B3aumoneiicTBue yacTull BellecTsa
214
2.15 Monens uaeanpHoro raza B MKT
2.1.6 CBA3b MEX/1y JABICHUEM U CPETHEN KMHETUYECKON YHEPTUEH TOCTYIATEIbHOTO

TETUIOBOTO JBHMKEHUS MOJICKYJT HaeanbHOTO ra3a (ocHoBHOE ypaBHeHHEe MKT):




1 - 2 mol) 2

p=—mnov= —n ‘ = —N-g_ ., , rae My — Macca OOHON MOJIEKYJIBI,
3 3 1 2 3
N

N=__ _ xoHumeHTpamus MojieKym

\Y

2.1.7

Ao6comorHas Temiieparypa: T =t°+ 273 K

2.18

_(ma) 3 g
2 |3

8 T10CT

2.1.9

VYpasuenue p = nkT

2.1.10

MO,Z[CJ'II) NACAJIbHOTO ra3da B TCpMOJNHAMHKC!

YpaBuenne Menneneesa — Kianelipona
BripaxxeHue 111 BHyTpEHHEN SJHEPTUU

!

VYpaBuenue Menneneea — Knaneiipona (mpuMeHuMble (GOPMBI 3aIHCH):

oV ="RT=VRT=NKT p=PRT
u "

BrelpakeHne aisi BHYTPEHHEW JHEPrud OJHOATOMHOTO HJICATbHOIO rasa
(mpuMeHUMBbIe (HOPMBI 3aTTUCH):

U=3wRT=3NkT=3MRTove T =3 v

2 2 2 v 2

2111

3akoH I[aJ'IBTOHa JJI 1aBJICHHA CMCCHU Pa3pPCIKCHHBIX Ia30B!:

P=prtpz2+..

2.1.12

uzorepma (T = const): pV = const,

p
usoxopa (V= const): = const

\Y
usoGapa (p = const): - = const

['padmueckoe mpencrasienue uzonpoueccoB Ha pV-, pT- u VT-guarpammax.




OO0BeIMHEHHBII Ta30BbIl 3aKOH:

ﬂ: const
T

JJIs1 IOCTOSIHHOI'O KOJIMYECCTBA BCIICCTBA v

2.1.13
2.1.14
Pua (T) P (T)
OtHocuTenbHas BiaxHocTh: P = 0 (T) = o (T )
HACKIIIL. T1apa HaCEII. TIapa
2.1.15 |/3MeHeHHe arperaTHbBIX COCTOSHHUM BeIIecTBa: HCHApeHHe M KOHJCHCAIWs,
KHUIICHHE KHUIKOCTH
2.1.16 |V3MeHeHMe arperaTtHbIX COCTOSHMH BEIIECTBA: IUIABJICHUE M KPUCTAILIM3ALMS
2.1.17
2.2
221
2.2.2
2.2.3 Tennonepenaya Kak cnoco0 M3MEHEHUS] BHYTPEHHEH SHEpruu 0e3 COBEPIICHHS
paboTel. KoHBEKIIMS, TEIIIONPOBOIHOCTD, H3TyUYCHHE
224
VYV nenpHas TEIIOEMKOCTh BEIIECTBa C: Q=cmAT
2.25
A Q=2am
2.2.6 OnemeHTapHas paboTa B TePMOJIUHAMUKE: A=PAV | Biruncrenne paboThI
o rpaduKy mnporecca Ha pV-auarpamMme
2.2.7 [1epBrlii 3aKOH TEPMOIMHAMUKHU:

Q12 = AU12 + A12 = (Uz _Ul) + A12

Anuabara:




Q12 =0= AlZ :U1_U2 :_Aulz

2.2.8 Bropoii 3akon TepmomuHamuku. HeoOpaTtumbie mporiecchl
2.2.9 [Mpunnuner geictBus teruioBbix MamuH., KITJI;
_ A3a LUK __ QHarp _|Qx0n _ pxon
= =1-
Qﬂarp Qﬂarp Qﬂarp
2.2.10
_ __ Harp ~ Txon _1_ _xon
maxn_nKapuo - T _1 T
Harp Harp
2.2.11 | YpaBHeHue TerioBoro 6ananca: Q1+ Q2+ Qs +...=0
3 DJIEKTPOJIMHAMUKA
3.1 OJIEKTPUUYECKOE I10JIE
3.1.1
3.1.2 B3aumopeiictBue 3apsgoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJ[HOPOJHOM BEIIECTBE C JMINEKTPUUECKON MPOHHIAEMOCTBIO &
S 1 2P D g e oY
er® dmee r°
3.1.3
3.1.4 =
HanpsikeHHOCTh 3JIEKTPUYECKOTO TTOJIS: E=
qnpo6H1>n71
E =k
r r.2
omHOpoaHOe onte: E = CONSt .
KapTunsl TuHUI HANpsSHKEHHOCTH ATHX MOJEH
3.1.5

Pa3zsocTh MOTCHIIMAJIOB U HAIIPSXKCHUEC!

Alzzq((Pl_(PZ):_qA(P:qU :




IToTenuuanpHas OHEPIruA 3apsgaa B JSJICKTPOCTATUYCCKOM II0JIE:

W =q¢

A=-AW

W

[otenmuan snexrpocratudeckoro moms: @ =

q

3.1.6 [IpuHUUN Cyneprno3uluu 3JIEKTPUUYECKUX MOJeH:

E=E;+Ey+.., 0=0,1t0, +...
3.1.7 IIpoBogHMKM B DJIEKTPOCTATUYECKOM  IOJE€.  YCJIOBHUE  pPaBHOBECHUS

r

3apsAIoB: BHYTPH TNpOBOJHMKA [E =(, BHYTpU M Ha TIOBEPXHOCTH

nposoxmika P = CONSt
3.1.8

€
3.1.9
c=4
U
€€,
DIIEKTPOEMKOCTh TUIOCKOIO KOHJIEHCATOpa: C= =¢C
q 0

3.1.10

[TocnenoBarenbHOE COEAMHEHUE KOHIIEHCATOPOB:

1 1 1
U:U1+U2+...,q;|_:qZ:..., =t *-
Cnocn Cl CZ

3111 quU CU? ¢

DHeprus 3apsHyKEHHOTO KOHJIEHcaTopa: W, = = =

P p P c 2 2 2C
3.2 3AKOHBI TTOCTOSAHHOI'O TOKA

3.2.1 | = Ad

Cuna toka: ' — . [locTostHubIA TOK: | = const

At At—0

Jns mocrossHHOTO TOKA ( = It




3.2.2 VYcinoBus cymecTBOBaHUS 3JIEKTPHUECKOTO TOKA.
Hanpsixenne U u DJ1C E
3.2.3 | — U
3akod Oma jyis ydyacTka nenu; | =
R
324
I
R=p_
S
32 5 ACTOpOHHI/IX CHII
Hctounnku Toka. DJIC HCTOYHHMKA TOKA: E= .
q
BHyTpeHHee compoTuBIEHHE UCTOYHHMKA TOKA
3.2.6 3akon Oma sl TOJHOU (3aMKII1£yT0171) ANEKTPUICCKON E_»
3
uenu: E = IR + Ir, otkyna I = =
R+r
3.2.7
1 1 1
- =+ +
rapasut I-(1 |-'(2
3.2.8
2
Ha pesucrope R: Q =A=1°Rt=1Ut=—_t
R
3.2.9 P AA Ty
MoIHOCTh 3MEKTPUYECKOr0 TOKA: - __ = .
At At—0
U 2
2
TemnoBasi MOLIHOCTb, BBIAEISIEMAsl HA PE3UCTOPE: P=I"R= ? =1U .
P _ AACT. (G504 — EI
MoIHOCTh HCTOYHUKA TOKA: = -
E
At
At—0




3.2.10

CBoOOIHBIE  HOCUTENIM  JJIEKTPUYECKHX  3apsSJ0B B IPOBOJHHKAX.
MexaHu3Mbl NPOBOJAMMOCTH TBEPIABIX METAJNIOB, PacTBOPOB M PAacCIUIaBOB
3IIEKTPONUTOB, ra3oB. [lonmynpoBoauuku. [1oaynpoBOTHUKOBEIA A0

3.3 MATHUTHOE IIOJIE

3.3.1

B=B;+B,+..

3.3.2 OneiT Opcrena. MarHuTHoe I10OJie NPOBOJHMKA C TOKOM. KapTuHa nuHUR
WHAYKIIUA MarHUTHOTO TIOJSl JIJIMHHOTO MPSIMOTO TMPOBOJHUKA W 3aMKHYTOTO
KOJIBIIEBOT'O TTPOBOTHUKA, KATYIIIKH C TOKOM

3.3.3 Cuita AMniepa, ee HalpaBJIeHUE U BeJIMYMHA:

FA = IBl sina , e O - Yroll MEXIy HalpaBICHHEM TMPOBOJHUKA
1 BEKTOPOM B

3.34 _ i
Cuna JlopeHiia, ee HarpaBieHUE U BEIHMYMHA: Fnop = (h PB SIN O e O — yroJ
mexny Bektopamu U um B™ . JIBmkenue 3apsskeHHON 9acTHIBI B OJHOPOJHOM
MarHUTHOM IIOJIE

3.4
3.4.1 [ToTok BekTOpa MarHUTHON HMHIYKIIMH: };Z' T / B
a
®=B,S=BScosa @g
3.4.2
3.4.3
AD -
E =— S
i t
At At—0
344 DJIC MHAYKIMH B IIPSIMOM IIPOBO IHUKE B

JUTHHOM |, IBHOKYIIIEMCS CO CKOPOCThIO L /

— i ll.’ ‘
(UJ_ I ) B OJTHOPOJTHOM MarHUTHOM TioJie B: / D : /

|Ei |: Blucos o ,rae & — yron mexy Bextropom B n Hopmansio N K

IJIOCKOCTH, B KOTOpOfI JICKAT BEKTOPLBI I u U;_ECJ'II/I I J_ B u UIB )




10 |Ei|=Blv

3.4.5
3.4.6 L@
NaaykruBrocth: = wm @ = LI.
|
Al :
E =—L~ | =_L|
si t
At At—0
3.4.7 LI?
DHeprusi MarHUTHOTO TOJIA KaTYIIKK C TOKOM: W, =
3.5 QJIEKTPOMATHUTHBIE KOJIEBAHWA U BOJIHBI
3.5.1 |Konebarenbubiii KOHTYp. CBOOOMHBIE 3IIEKTPOMATHUTHBIE
KOJIe0aHHs B MICaIbHOM KOJIEOATEIbHOM KOHTYpE: - I
I
1G(t) = G SiN (0t + @y
1(t)=0 =wq__cos(ot+¢ )=1_cos(ot
2n 1
®opmyna Tomcona: | = 27 \/I:C Jotkyma O = __ = _____.
T +LC
0 — max
max
®
352
Cu? LI’_cu® LI
— max— — e— — n
3.5.3 | BeiHyX/€HHbIE 3JEKTPOMAarHUTHbIE Koyebanus. Pe3oHaHC
354 Ilepemennsnii Tok. [Ipom3BoacTBO, mepemada U MOTPeOICHHUE SIEKTPUUYECKOU
SHEPrUM
355
ELBLGC
356 |Ilkama 5>ICKTPOMATHUTHBIX BOJH. IIpUMEHEHHE DICKTPOMATHUTHBIX BOJIH

B TCXHHUKE U 6BITy




3.6

OIITUKA

3.6.1

3.6.2

3akoHbI oTpaxeHus ceera. & = B
alp

S S

3.6.3

3.6.4

3aKOHBI MIPEJIOMJICHUS CBETA.

Mpenomnenne csera; N:SIN 0 =N, sinf : e
AOGCOIOTHBINA TOKAa3aTeNb MPETOMIICHHS:

OTHOCHTENBHBIA MOKA3aTellb MMPCIOMIICHUA: -

XoJ tyudei B IpU3Me.
CooTHolIEHHE 4YacTOT W  COOTHOLIGHHME JUIMH BOJIH IIpU  IIEepexoje
MOHOXPOMaTHUYECKOIO CBETA Yepe3 rPaHully pas3zelia IByX ONTUYECKUX Cpe;

Vi=V, NA =N\,

3.6.5

ITostHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIl  yrol MONMHOTO BHYTPEHHETO Ny<my ",
OTpaKEHHUS:

A 1 n,
sinq, =——=—%
®n n,

OTH

3.6.6

Cobuparoiue U paccenBaronue JuH3bl. ToHKas nuH3a. POKYCHOE PACCTOSTHUE

U OTIITUYECKAs CHjIa TOHKOM JIMH3BI: D = _

F

3.6.7

. ~
dopmyiia TOHKOH JIMH3BL: d

1.1 1 H i

d f F NNV

VBenmuenue, 1aBaeMoe JIMH30M: f

r="_[

|f
H d




B cniyuae pacceuBaroiei JUH3bIL:

D<0:>F=i<0,

D
h |f
I'=__ = u <1
H d
3.6.8
3.6.9
3.6.10 |HuTepdepenmus cera. KorepeHTHble HWCTOYHUKHA. YCIOBHS HAOIIOICHUS
MaKCUMyMOB ¥ MHUHUMYMOB B MHTep(EpEeHIMOHHON KapTUHE OT JIBYX CHH(Aa3HBIX
KOT'€PEHTHBIX UCTOYHHKOB:
MaKCUMYyMBbI — A=2m_ ,m=0, +/-1,+/-2,+/-3, ..,
2
A
MUHHUMYMBI — A= (2m +1)_ ,m=0,+/-1,+/-2,+/-3, ...
2
3.6.11
A
dsing, =mh m=o0,+/-1,+-2 +-3, ..
3.6.12
4
4.1
41.1 E=hv
4.1.2 hc
E=hv=__=pc
A
E hv h
Nmnynsc potona: P=_=__ = _
cC € A
4.1.3 ®oroaddext. Onbitel A.I'. CroneroBa. 3akoHbl (oToddderTa
414 VpaBHenue DitHmTeiHa ans porosddexra:

Egorona = Asrixora + Exun max,




hc hc mu

rae EtbOTona =hv= ] ABMXOua = hvxp - o, E = e = eU3an
A }\‘ KHHMAax 2
Kp
4.15 JlaBneHue cBera. /JlaBieHue cBETa Ha MOJTHOCTHIO OTPAXKAIONIYIO TIOBEPXHOCTH U
Ha MOJHOCTHIO MOTJIONIAIOUTYI0 TOBEPXHOCTh
4.2 OU3NUKA ATOMA
42.1
422
hc
=~ =|E -E
hvmn 7\. | n m |
mn
4.2.3 JIuneituaThie CHEKTPHI.
CnekTp ypOBHEH YHEPTUU aTOMa BOJOPOJA:
-13,6>B
E = n=123 ..
1" nL
4.3
43.1 Hyxnonnas mozxens sigpa I'elizenOepra — MBanenko. 3apsiz siapa. MaccoBoe 4ucio
anpa. M3oromsl
4.3.2 PagroakTuBHOCTE.
AX Y + He
L L-2 2
Bbera-pacnan.
0
-pactiai A A Y+ e+w
B p )1 VA X AL+1 -1 e
. A A 0
[TO3UTPOHHBIH B-pacnan: X 57 Y + 7 g+ v .
l"'amMmma-uznyyenue
4.3.3 t

3aKoH paaroakTUBHOTO pacmama: N (t) =N 0" 2 1.

t

ITycte M — Macca paaroakTUBHOIO BeliecTBa. Torga m (t) =m, - 2T

4.3.4




