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K OCHOBHOM OBPA30OBATEJILHOU ITPOTPAMME
CPEJIHEI'O OBII[EI'O OBPA3OBAHNS

PABOYAS ITPOI'PAMMA
0 Y4eOHOMY npeaMeTy
«Du3nKa»
(Yri1y0JieHHBIM YPOBEHbD)

10 — 11 xyaccel



®enepanbHas pabouasi mporpamma no yueoHomy npeamery «Pusmkay (yriyOoaéHHbIH ypOBEHB)
(mpeametHas oOmacTh «EcTecTBeHHO-Hay4HBIE HPEAMETH») BKJIIOYAET MOSCHHUTEIBHYIO 3aIliCKYy,
cofiep)kaHue 00y4eHUs, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHHS MPOTPaMMBbI IO (U3UKE, TEMAaTHUECKOE
IUTAHUPOBAHHE.

[TosicuuTenpHast 3amMcka OTpakaeT oOOIIMe LEeNd W 334a4d  (HU3MKH, XapaKTEPHCTHKY
IICUXOJIOTUYECKUX MPEIIOCHUIOK K €€ H3YUEHHIO 00YJalOMNUMICS, MECTO B CTPYKType ydeOHOr o I1aHa,
a TaKKe MOAXO0/bI K 0TOOPY COoepKaHus, K ONPEICIICHUIO TUNITAHUPYEMBIX Pe3yIbTaTOB.

Copnepxanue 0OyueHMs PAaCKpBIBACT COJEPIKATEIBHBIC JIMHUM, KOTOpBIE HpPEAararoTcs st
00513aTeIBHOTO U3yYEHUS B KaXKIOM KJIacCe Ha yPOBHE CPEHEr0o 001Iero 00pa3oBaHusl.

[Inmanupyemble pe3yabTaThl OCBOCHUS MPOrpaMMbl 1O (U3HMKE BKIIOYAIOT JIMYHOCTHBIE,
MeTalpeIMETHbIE PE3YIbTaThI 32 BECh IEPHUO]] 00yUESHNUS HA YPOBHE CPEAHEro o0Iero oopa3oBaHus, a
TaKXe MPEIMETHBIC JOCTHKEHHS 00yYaroIerocs 3a KaxkIbli roJl 00y4eHuU .

MOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE CpeaHEro odmiero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
MIOJIO)KEHUH M TpeOOBaHMW K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0O0pa30BaTelIbHOW MPOTrpamMbl,
npezacrasieHHbXx B PI'OC COO, a Taxxke ¢ yuérom (enepanbHoil paboueii mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoxaBanust ydyeObHoro mnpeamera «@Pusuka» B 00pa30BaTENbHBIX OpPraHU3ALMIX
Poccuiickoit @enepanuu, peain3yonux OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBL.

[IporpamMma mo Qusuke omnpenenser o0sA3aTeNbHOE MPEIMETHOE COJAEpIKAHHE, YCTaHABIMBAET
PEKOMEHAYEMYIO TOCIIEI0BATEILHOCTh M3YYCHUS TEM M pa3ZesioB y4eOHOro mpeaMera ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PAaCTHBIX
ocobenHocTell oOydaromuxcs. [Iporpamma mo ¢usuke naér MpeacTaBiIeHHE O IENsX, COACPKAHHU,
oOmieli crpareruy 00ydeHMs], BOCIIUTAHUS U Pa3BUTHsI 00YJaIOUINXCS CPEACTBAMHU y4eOHOTO MpeMeTa
«Pu3nka» Ha yriayOIEHHOM YpOBHE.

Wzyuenne kypca (Qu3MKM yrIyOJIEHHOTO YPOBHS — IO3BOJSIET  peain30BaTh  3aJa4d
npodecCuOHANbHOM OpUEHTAllMM, HANpaBiIeHO HA CO3/aHUE YCJIOBUW JJIsi TPOSIBIEHUS CBOUX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM 00ydaroluMcsi, KOTOpble HEOOXOIUMBI JIJIs
NPOJOJDKEHUs 00pa3oBaHMsS B OpraHU3alUsaX Mpo(ecCHOHATIHBOTO 00pa3oBaHUs 10 PA3TUYHBIM
(U3UKO-TEXHUYECKUM U HHKEHEPHBIM CHEIIMATBHOCTSIM.

B nporpamme no ¢usuke onpenensroTcs IIaHUpyeMble pe3ybTaThl OCBOCHUS Kypca (GU3UKH Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE, MeETalmpeIMeTHble, IpeIMeTHble (Ha
yrayOnéHHoOM ypoBHE). HaydHo-meTomonmormdeckoil OCHOBOM it pa3paboTku TpeOoBaHMU K
JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3ybTaTaM O0yUYarolMXCsl, OCBOUBIIUX MPOrpPaMMy
o (u3uke Ha ypoBHE CpeHero odiero o0pa3oBaHus Ha YriyOJEHHOM YPOBHE, SBJISIETCS CUCTEMHO-
JESATEIIBHOCTHBIN TIOXOI.

[IporpaMma o ¢pu3nKe BKIIIOYAET:

IUIaHUpYEMbIE Pe3yibTaThl OCBOEHHMs Kypca (pU3MKM Ha yriiyOJIE€HHOM YpOBHE, B TOM YHCIE
IpeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

cojepkaHue ydebHoro mnpenmera «®PuszMka» MO TrojgaM  OOYYEHHs;

TEMAaTUYECKOE MJIAHUPOBAHUE T10 T0JIaM 00ydeHUsl.

[IporpamMma no ¢u3uke UMeeT TPUMEPHBIA XapakTep U MOXKET ObITh UCIOJIb30BaHA YUUTEISIMU
(U3UKHU 17151 COCTABICHUS CBOMX pabOYMX MPOrPaMM.

[IporpamMmMa 1o ¢u3uke He CKOBBIBAET TBOPYECKYIO MHUIMATHBY YUHUTEIEH M NpEeAOCTaBISIET
BO3MOXKHOCTH JJISl peau3alliy pa3IMYHbIX METOJUYECKHX I0AXO0JI0B K MpEenoiaBaHuio (GU3NKU Ha
yrIIyONnE€HHOM YPOBHE IPH YCIOBHU COXPaHEHHsI 00s3aTeIbHOM YacTu coJiepKaHus Kypca.

dusnka Kak Hayka o HaumOosiee OOMMX 3aKOHAX IMPHUPOJIBI, BBHICTyMas B KadeCTBE y4eOHOTO
npeaMeTa B IIKOJE, BHOCHT CYUIECTBEHHBIM BKJaJ B CHUCTEMY 3HAHUN 00 OKpY)KaloIleM MHpeE.
[IkonbHBIA  Kypc  (QHU3MKH —  CHCTEMOOOPA3YIOIIMHA Ul €CTECTBEHHO-HAYyYHBIX Y4EOHBIX
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IPEMETOB, TOCKOIBKY (pU3MYecKne 3aKOHBI JIKAT B OCHOBE IPOIECCOB W SIBICHHWH, M3Yy4aeMbIX
XUMHEH, Ouonoruel, ¢usmveckoil reorpadueir u actpoHomueit. Mcmonb3oBaHue W aKTUBHOE
npuMeHeHHe (U3NYECKHX 3HAHWH ONpEAeNIHIO XapakTep W OypHOEe pa3BHTHE Pa3HOOOPa3HBIX
TEXHOJOTUH B cepe SHEPreTUKH,  TPAHCHOPTA, OCBOCHUS  KOCMOCA,  TONYYCHHS  HOBBIX
MaTepHaJioB C 3aJlaHHBIMHU CBOWCTBaMH. V3yueHue pU3MKu BHOCUT OCHOBHOH BKJaJa B (hopMupoBaHue
€CTECTBEHHO-HAyYHOH KapTHHBI MHpa oOydaromerocs, B (opMHpOBaHHE YMEHUH NMPUMEHSTH
HAaY4YHBI METOJ MMO3HAHUS IPU BBIIOJTHEHUN UMU YI€OHBIX MCCIICIOBAaHHN.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeJHEr0 001Iero 00pa30BaHUs MOJIOKEH P UAEH, KOTOpbIE
MO’KHO PacCMaTpUBaTh KaK MPUHIIMUIIBI €70 TOCTPOCHHUS.

Hoea uenocmnocmu. B coOTBETCTBHM € HEH Kypc SIBISIETCS JIOTMUYECKU 3aBEPIIEHHBIM, OH
COIEPKUT MaTepual U3 BCEX pa3feioB (DU3MKH, BKIIOYAET KAaK BONPOCHl KJIACCHYECKOM, TaK U
COBPEMEHHOU (DU3UKHU.

Hoes zenepanuszayuu. B coorBeTcTBUM ¢ Hel Martepuan Kypca (U3MKM OOBEAMHEH BOKPYT
¢u3nueckux teopuid. Bemymum B Kypce sBisiercss pOpMHUpPOBAHUE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U IOJIE.

Hoesn cymanumapuzayuu. EE peannsanys NpeAnonaraeT HCIONb30BAHUE TyYMaHHTAPHOTO
noTeHIMasa GU3NIECKOI HayKH, OCMBICTICHHE CBS3H Pa3BUTHUS (DU3UKH C pa3BUTHEM OOILECTBA, a TAK)KE
C MHPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHYECKUMH MTPOOIEMaMHU.

Hoes npuxnaonoii nanpaenennocmu. Kypc ¢usuku yriryOnéHHOro ypoBHS mpeiroJiaract
3HAKOMCTBO C IIUPOKUM KPYT'OM TEXHHUYECKHX U TEXHOJIOTHYECKUX MPUIOKECHUN H3YYEHHBIX TEOPUH U
3aKOHOB. [IpH 3TOM paccMaTpHUBarOTCs HA YPOBHE OOIIMX MPEICTABICHUI M COBPEMEHHBIEC TEXHUUECKHE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoesn sxonozuzayuu peanu3yercs MoCPEICTBOM BBECHHUS HIIEMEHTOB COJCPKAHUS, TOCBAIEHHBIX
OKOJIOTHYECKUM  TMpoOJIeMaM  COBPEMEHHOCTH, KOTOpPbIE  CBSI3aHBI C Pa3BUTHEM TEXHUKH U
TEXHOJIOTHH, a Takke 00CYKIeHHUs MPOoOIeM pallMOHAILHOTO MPUPOIONOIB30BaHUS U KOJIOTHIECKON
0€30MacHOCTH.

OcBoeHHe cojepkaHUsl MPOTrpaMMBbl MO (PU3MKE JOJKHO OBITh IOCTPOEHO HA IMPUHIUIAX
CUCTEMHO-/IEATEIbHOCTHOTO Tojxona. Jns ¢u3uku peanusanus STUX NPUHIUIOB Oa3upyercs Ha
UCTIOJI30BaHUM CAMOCTOSITENTFHOTO SKCIIEPUMEHTA KaK MOCTOSTHHO JICHCTBYIONIETO (pakTopa yaeOHOTro
nporiecca. st yriayOn€HHOTO YPOBHS — 9TO CHCTEMA CaMOCTOSITEIbHOTO YICHUYECKOTO SKCIIEPUMEHTA,
BKJIIOYAIOLIETO (PPOHTATIBbHBIE YUEHUUECKHE ONBITHI IPU U3YUYEHUU HOBOTO MaTepHala, 1abopaTopHble
paboTel m paboThl mMpakTHKyMa. [Ipm STOM BO3MOXHBI JBa croco0a peanu3anuu (U3NIECKOTO
npakTUKyma. B mepBoM ciyuae mpakTUKyMm npoBoautcs nb6o B koHue 10 u 11 knaccos, 1ubo nocine
NIEPBOTO M BTOPOTO MOJYTOAMA B KaXKIOM M3 3THUX KJIacCOB. BTopo# cmoco0 — 3To mHTErpamus padot
NPaKTUKyMa B CHUCTEMY JaOOpaTOpHBIX paboT, KOTOpPBIE MPOBOAATCS B MPOIIECCe U3YUSHHS pasjerna
(remsbr). Ilpu 3TomM moj paboTaMu NpakTHKyMmMa [OHUMAeTCs CaMOCTOSITENIbHOE —HCCIEeI0OBaHUeE,
KOTOpOE€ TMPOBOAMUTCS IO PYKOBOJACTBY CBEPHYTOTO, 0000IIEHHOTO BH/1a O€3 MOIIaroBON HHCTPYKIIUH.

B mporpamme mo ¢usmke cucreMa y4EHHYECKOTO SKCIEPUMEHTa, JTaOOpaTOPHBIX pPadOT H
NpaKTUKyMa TpeJCTaBlieHa €IMHBIM NepeyHeM. BpIOop TeMaTHKu A 3TUX BHUJIOB YYEHHUYECKHX
INPaKTUYECKUX paboT OCYIIECTBIAETCS YYaCTHUKAMH 00pa3oBaTeIbHOTO Ipolecca HUCXOAS U3
0c00EHHOCTEH MOYPOYHOT0 IUTAHWPOBAHUS M OCHAIleHHsI KabuHeTa ¢pusuku. [Ipu sTom obecieunBaercs
OBJIa/ICHUE OOYYAIOUIMMHKCS YMEHUSMHU MPOBOAUTH NPSMbIE U KOCBEHHBIE U3MEPEHUS, UCCIIEOBAHUS
3aBUCUMOCTEN (PU3MUECKUX BEIMYMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX THIIOTES.

Bosbiioe BHUMaHME yIesIeTcsl PELIeHUI0 pacu€THBIX U KauyeCTBEHHBIX 3aaad. [Ipu sTom Juis
pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/1a4M C SIBHO 3a/laHHON M HESBHO 3aJlaHHOM (U3UYECKOM
MO/IEJIBIO, MTO3BOJISAIONINE TPUMEHATh U3YUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjena
Kypca, TaK M HHTETpUpYs NPUMEHEHUE 3HAHUN M3 pa3HbIX pazfenoB. [ KauyecTBEHHBIX 3ajad
IPUOPUTETOM SABIISIOTCS 3aJaHHUsI HA OOBSICHEHUE/TIpe/ICKa3aHnue TMPOTEKaHUs! (DU3NYECKUX SIBICHHUM
U TPOILIECCOB B OKPYXAIOMIEH >KU3HU, TPeOYyromMe BbIOOpa (M3MYECKON MOJIECIH ISl CUTyaIluu
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PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootrBerctBun ¢ tpeboBanusimu @I'OC COO k MaTepualibHO-TEXHUYECKOMY 00ECIICUCHHIO
y4eOHoro mporecca Kypc (Gpu3mnku yriyOinEHHOro ypoBHS Ha YpOBHE CPEJHEro o0Iero oopa3oBaHuUs
JIOJDKEH U3Yy4aThCsl B YCIOBUAX MPEIMETHOro kabuHera. B kabunere Gpusuku JOJKHO OBITh
HEoOXouMoe  J1abopaToOpHOE 000pyioBaHuE VIS BBHIIOJIHEHHS YKAa3aHHBIX B Iporpamme IO
(bU3MKe YyUeHUUYECKHUX ONBITOB, Ja0OPAaTOPHBIX padOT U pabOT NPAKTUKYMa, a TAKXKE IEMOHCTPALIMOHHOE
oOopynoBanue. JleMOHCTpauMOHHOE 00opyJnoBaHuE (hopMUpPYETCSs B COOTBETCTBUU C MPUHIIMIIOM
MHHHUMAJIBHO  JOCTaTOYHOCTH u o0ecrieunBaeT  MOCTAaHOBKY IIEPEUUCIICHHBIX B Iporpamme
no (U3MKEe KIIOYEBbIX JEMOHCTpPAlMH JUIsI HCCIENOBaHMUS H3y4aeMbIX SIBICHHH M IIPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JIaGopaTtopHoe 00OpyAOBaHHE A YYCHHUECKUX MPAKTHUECKUX paboT (opMHpyeTcss B BHIE
TEMaTUYECKUX KOMIUIEKTOB U 00ecreunBaeTcs B pacyére OJHOr0 KOMIUIEKTA Ha JIByX OOydaroLIUXCs.
TemaTnueckue KOMILJIEKTHI JJaOOPaTOPHOro 000py10BaHUS JOJDKHBI ObITh TOCTPOEHB! HA KOMILIEKCHOM
UCIOJIb30BaHUH aHAJIOTOBBIX U HU(POBBIX IPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BUJI€ U(PPOBBIX JTa00OpATOPHIA.

OCHOBHBIMHU [EISIMU W3YYCHHS (U3HKH B OOIIEeM OOpa30BaHHUM SIBISIOTCS: (OPMUPOBAHUE

UHTEepeca U CTpPeMJICHUs OOydarollMXcsl K HAyYHOMY H3Y4YEHHUIO
IPUPOIBI, PA3BUTHE X UHTEIUICKTYaIbHBIX H TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe MO3HAHUsA U (POPMHUPOBAHUE UCCIIEOBATEILCKOTO
OTHOILEHUSI K OKPY>KAIOLIUM SIBJICHUSIM;

(bopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4yeHHsl OCHOB CTPOCHMS MaTepUH U
(byHIaMEHTaJIbHBIX 3aKOHOB (PM3UKY;

(dbopmMHupoBaHHE YMEHHI OOBSCHATD SBJICHUS C HCIOIb30BAaHUEM (PU3MUECKUX 3HAHUM U HAYUHBIX
JI0Ka3aTeNbCTB;

(dbopMHUpOBaHUE TIPENCTABICHUH O POy (PU3HKHU Uil Pa3BUTHS APYTHMX E€CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH;

pa3BUTHE NpPEICTaBICHUI 0 BO3MOXHBIX chepax Oyayiiel mpodeccHoHaTIbHONU NesTeIbHOCTH,
CBSI3aHHBIX C (PU3UKOI, MOJTOTOBKA K JalIbHEHIIIEMY OOYYEHHUIO B 3TOM HaIPABJICHHH.

Joctuxenne HTHUX 1enel o0ecneurBaeTcss pelIeHHeM CIeAYIOUMX 3aJad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEHETO 00IIero 0opa3oBaHusI:

MpUOOpETEHNE CUCTEMBI 3HAaHUIN 00 Oo0mMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHSX,
BKJIIOYass MEXAaHUKY, MOJIEKYJIAPHYIO (DU3MKY, JEKTPOAWHAMHKY, KBAaHTOBYIO (DU3MKY U 3JIEMEHTHI
acTpo(hu3uKH;

¢dbopMHpOBaHHE YMEHHUI NPUMEHATh TEOPETHYECKHE 3HaHUS JUId OOBSCHEHUS (PU3NYECKHX
SBIICHUA B TPUPONE W IS TPHHITHS MPAKTHYECKUX PpEIICHUH B MOBCEIHEBHOM KU3HHU;

OCBOEHHE CIIOCOO0B pEeIlIeHUs Pa3IMYHbIX 3a/1a4 C SIBHO 33/1aHHOM (hr3HUecKoi MoJienblo, 3a1a4,
M0JIpa3yMeBalOIINX CaMOCTOSITENIbHOE CO3/JaHle (PU3NUYECKON MOJIENH, aleKBaTHOM YCIIOBUSM 3aJayuu,
B TOM YHCJIE 33124 MHKEHEPHOT'O XapaKTepa;

[OHMMaHHe (U3MUECKUX OCHOB M TPHUHIMIIOB JACHCTBUS TEXHHYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOILIYIO CPEY;

OBJIQJICHUE METOAAMU CaMOCTOSITEJIBHOTO IJIAHUPOBAHUS U TNPOBEJACHUA (UINUYECKUX
HKCIIEPUMEHTOB, aHAJIN3a U MHTEpIpETaluy HHPOPMAIIH, OTIPE/IeIeHHUs TOCTOBEPHOCTH MOJIyYEHHOTO
pe3yJbTaTa;

CO3/IaHH€ YCJIOBHM JUJIsi pa3BUTHUSI YMEHHH TNPOEKTHO-HCCIIEIOBATENbCKON, TBOPYECKON
JeSITEIbHOCTH;

pazBuTHe HWHTEepeca K chepam mpodecCHOHAIBHONW AESTENHPHOCTH, CBS3aHHON C (PU3UKOM.

B cootBerctBumn ¢ tpedoBanusimu OI'OC COO yrayOnéHHBIN ypoBEeHb M3y4YeHHs y4eOHOTO
npeamera «®du3uka» Ha YpPOBHE CpeaHEro oO0mero oOpa3oBaHUsI BBHIOMpPAETCS OOydYarOIIMMHUCH,
MJIAaHUPYIOMUMHE MPOAOHKEHHE 00pa30BaHUsI 110 CIEUATBLHOCTAM (PU3UKO-TEXHUIECKOTO TTPO(HIIS.



OO1u1ee yncIo YacoB, PEKOMEHI0BaHHbIX Ul U3ydeHus Gpusuku (yriyOneHHbli ypoBerb) — 340
gacoB: B 10 kimacce — 170 gyacoB (5 wacoB B Henenmo), B 11 kimacce — 170 yacoB (5 9acoB B HEZIEIIO).

[Ipennaraemelii B mporpamMmme mo (u3uke IepedeHb J1a0O0paTOPHBIX M MPAKTHUECKUX padoT
ABIISIETCS. PEKOMEH/I0BAaHHBIM, YYUTEINb JeNaeT BHIOOP MPOBeAeHHs Ja00paTOPHBIX pabOT U OIBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOCHHOCTEH 00Yy4aroIuXxcsl.

B mporpamme mo ¢usmke Kaxaoro kiacca mIpejaraeTcsi pe3epB BPEMEHH, OTBOJUMBIA Ha
BapHMAaTUBHYIO  YacTh  MPOrPaMMbl,  COJEp)KaHUE  KOTOpoi  (opMHUpyeTCsl  y4yaCTHHUKAMU
oOpa3oBatenbHOTO Tporecca. Jlrobas pabodas mporpamMma JOJDKHA IMOJHOCTHIO BKIOYATh B CeOst
coJiepKaHne TaHHOW TPOTrPaMMBbI IO (PU3HKeE.

COJAEP)KAHUE OBYUYEHUA

10 KJIACC

Pa3nes 1. Hay4Hblii MeTOA NO3HAHUSA NPUPOABI
®dusuka — pyHnaMeHTanbHas Hayka o npupoje. HayuHblil MeToa MO3HAHUS U METOJIbI
UCCIeIOBaHHS (PU3NYCCKUX SIBICHUH.

OKCHEeprUMEHT W Teopuss B TIpolecce  MO3HaHWS — npupoabl.  HaGmronmenwe "
9KCIIEPUMEHT B (pU3HKE.
CriocoOmr HU3MEpEHUs (bu3HUECKUX BEJTMYHH (aHamoroBwie u  1udpoBsie

U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocTu n3MepeHuil pu3nuecKux BenUYHH (a0COIOTHAS U OTHOCUTEINbHAS).

MopnenupoBanue (GU3MUECKNX  SBICHUM W TMPOIECCOB  (MaTepHaibHas TOYKa,
a0COJIIOTHO TBEPIOE TEJO0, MIcANIbHAs >KUIKOCTh, WJICATbHBIN ra3, TOUeuHbIN 3apsa). [ unoresa.
@u3nyeckuil 3aK0H, TPAHULIBI €r0 IPUMEHUMOCTH. Pu3nuecKas Teopusl.

Pone u MecTo ¢u3uku B GOPMHPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI MUDPA, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM

W3mepenue cuiabpl TOKa M HANPSDKEHUS B LENM MOCTOSHHOIO TOKA IPU IMOMOIIM aHAJIOTOBBIX U
M (POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMCTBO ¢ 1u¢poBoi  naboparopueit no ¢usuke. Ilpumepsl  u3MepeHus
(bu3NYECKUX BEJIMYMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuxa

Mexanunueckoe nBmkeHue. OTHOCUTENBHOCTh MEXaHWYecKoro ABkeHus1. Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3aa4l MEXaHUKH.

Panuyc-BekTop MaTepualbHON TOUKH, €T0 MPOEKIIMN Ha OCHU CHUCTEMBI KOOPIUHAT.

Tpaexropus.

[lepememienue, CcKOpocTh (CpedHsii CKOpPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpEHHE
MaTepuaIbHOW TOYKH, WX MPOCKIMH HAa OCH CUCTEMBI KoopauHar. CroskeHHe NepeMelIeHHd u
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W pPABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBWKEHUE. 3aBHCHUMOCTh KOOpPJHHAT,
CKOPOCTH, YCKOPEHHS U MyTH MaTepUATbHON TOYKH OT BPEMEHH U UX TpaduKH.

CBoOoaHoe majieHne. Y CKOpeHHe CBOOOTHOTO MmaieHus. J[BikeHue Tena, OpoIeHHOTo MO YTII0OM
K TOPH30HTY. 3aBUCMOCTh KOOPJIMHAT, CKOPOCTH M YCKOPEHUS MaTepUATBHON TOYKH OT BPEMEHHU U MX
rpauKy.

KpuBonuneiinoe nBuwkeHue. J[BKeHHWE MaTepHaTbHOM TOYKA TO OKPYKHOCTH. YTJOBas W
nuHeWHas ckopocTh. Ilepwoxm wm dwactora oOpamienus. lleHTpocTpemMuTenpsHOe (HOPMATBHOE),
KacaTeJbHOE (TaHTeHIIMAIBHOE) U TIOJIHOE YCKOPEHNUE MaTepUaTbHON TOUKH.

Texnuueckue YCTPOfICTBa 1 TCXHOJOTHYCCKUC MPOLECCChI: CIIUAOMETP, ABUKCHUEC CHAPAI0B,



LEenHbIe, IecTepEHYaThIe U peMEHHBIE NTepelauk, CKOPOCTHBIE JTU(THI.

Llemoncmpayuu

Mopens  cucrembl  OTCu€ra,  WJUTIOCTpAIUS KUHEMATHYCCKUX XapaKTEPUCTHUK
JIBHOKEHHS.

CrocoObl KCCIIETOBAaHUS IBUKEHUIA.

Nnnroctparnus npeaeapHOro nepexo/ia  i3sMepeHne MrHoBeHHoM ckopoctH. [IpeobpazoBanue

JBHKCHHUH C MCIIOJIb30BaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yxXe U B pa3pe:KEHHOM MTPOCTPAHCTBE.

Habmnronenue JIBUOKCHUS Tena, OpOIIIEHHOTO Mol  yriom K  TOPU30HTY U
TOPU30HTAJILHO.

Hampasnenue ckopocTy npu ABUKEHUH 110 OKPY>KHOCTH.

[IpeobOpazoBanme yriioBOi CKOPOCTH B PEIyKTOPE.

CpaBHeHHME MyTeH, TPACKTOPUM, CKOPOCTEH JIBWIKEHHS OJHOTO M TOTO K€ TejJa B Pa3HBIX
CHCTEMaxX OTCUETa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul, NpaKmMuKym
N3yueHne HepaBHOMEPHOTO JIBU>KEHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.
N3mepenne yckopeHHs TpU MPSMOJIMHEHHOM pPABHOYCKOPEHHOM JBUKEHHUM I10 HAKIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHH TIPU PAaBHOYCKOPEHHOM JIBUXKCHUH.

N3mepenue yckopeHHs CBOOOTHOTO TMajeHusl (PEKOMEHIOBAHO HCIOJIb30BaHUE IHPPOBOMA
nabopaTopun).

W3yuenune nBUWKEHUs Teja, OPOIICHHOTO TOPH3OHTANIBbHO. I[IpoBepka THIIOTE3bl O MPSMOU
IPOTNOPIMOHATILHON 3aBUCHMOCTH MEKY JaTbHOCTBIO MOJIETA U HAYAIBHOW CKOPOCTHIO TElIa.

N3ydeHue nBUKEHUS Tella 110 OKPYKHOCTHU C ITIOCTOSHHOM 110 MOAYIIO CKOPOCTBIO.
HccnenoBanue 3aBUCHMOCTH IIEPHOA 00paIeHnss KOHNYECKOT0 MasgTHUKA OT €T0 MapaMeTpoB.

Tema 2. /lunamuxa

IlepBbii 3akoH HproroHa. MHepumanbHble cucTeMbl OTcYéTa. [IpMHIMII OTHOCHUTEIBLHOCTH
[Nanunes. HemnepruanbHble CUCTEMBI OTCUETA (ONpeaesieHIe, IPUMEpHI).

Macca tena. Cuia. [IpuHnun cynepno3unuu cui. Bropoit 3akoH

Herorona s MarepuanbHoii Touku. Tperuii 3akoH HeroToHa 11

MaTepHalbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALIMOHHON M MHEPTHOW MaccChl.

Cuna T1skecTH. 3aBUCUMOCTb YCKOpPEHHS CBOOOJHOTO MaJeHuss OT BBICOTHI HaJ
MOBEPXHOCTBIO IJIAHETHI U OT reorpauueckoil mupoThl. [IBHKeHHEe HEOECHBIX TNl U MX CIYTHUKOB.
3axonsl Kemepa. IlepBas kocmMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nmxkyiierocs ¢ yckopenrem. Cumna TpeHus.

Cyxoe Tpenue. Cuna TpeHHUS CKOJIBXKEHHSI U CUJIa TPEHUS TOKOSI.
Koadduiment tpenusi. Cuna conpoTUBISHUS MpU IBUKSHUH TeJa B )KUIKOCTH WK ra3e, €€ 3aBUCHMOCTh
OT CKOPOCTHU OTHOCHUTECIIBHOI'O ABUXXCHUS.

Hasnenue. ['mnpocratuueckoe nasienne. Cuna Apxumena.

Texanueckue YCTpOﬁCTBa N TEXHOJIOTHYCCKHUEC ITPOUCCCHI: TOAIMUITHUKA, ABUKCHUEC
HCKYCCTBCHHBIX CITYTHUKOB.

Llemoncmpayuu
Habmtonenne nBHKEHUS Tel B MHEPLUMATbHBIX U HEHMHEPUUAIbHBIX CHUCTEMax OTCUETa.
[IpyuHOKIT OTHOCUTEIBHOCTH.
Kauenne n1ByX IMIIMHIPOB WIH IIAPOB Pa3HOU MACCHI C OJMHAKOBBIM YCKOPEHUEM OTHOCHUTEIIBHO
HEMHEPLUAIbHON CUCTEMBI OTCUETA.



CpaBHEHME PaBHOJACHCTBYIOLIEH NPWIOKEHHBIX K TEIy CHJI C MPOU3BEIECHHEM MAaccChl Tela Ha
€ro YCKOpEHHUE B UHEPLIMATIBHOM CUCTEME OTCUETA.

PaBeHCTBO cni1, BO3HUKAIONIUX B pe3yJIbTaTe B3auMoAeicTBUs Tei. M3mMepenne mace

10 B3aMMOJICHCTBHIO.

HesecomocTs.

Bec tena npu yckopeHHOM noabéMe u najgieHuu. LleHTpobexHbie

MEXaHU3MBI.

CpaBHEHME CUJT TPEHUS MTOKOsI, KAUEHUS U CKOJIbKEHHUSI.

Yuenuueckuii sxcnepumenm, nabopamopmubvie pabombi, npaKmuKym

W3mepenne paBHOACUCTBYIONIEH CHJI MPH JBIKEHHH OpycKa IO HAKJIOHHOW IUIOCKOCTH.

IIpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBUXKEHHS OpyCKa 110 HAaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCUMOCTHU CWJI  YIOPYIOCTH, BO3HUKAIOLINX B IPYXUHE
U PE3UHOBOM 00pasIie, OT ux jaedopmamnum.

N3ydeHue nBUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTOM yepes JIErKuii OJIoK.

W3mepenne  koad¢unuenra TPEHHS 1O BEIMYMHE  YIJIOBOrO  Kod(duimeHTa
3aBucuMoctH Frp(N).

HccnenoBanue ABMXKEHHMsI OpycKa IO HAKJIOHHOW IUIOCKOCTH C HEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHnue ABM>KEHUS Ipy3a Ha By C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

AbcomtotHo TBEp0E Teno. [locTynarenbHOE U BpalaTenbHOE ABHKEHUE TBEPIOTO Teaa. MOMEHT
CHJIBI OTHOCHUTEJIBHO OCH Bpaienus. [lineuo cuibl. CioxkeHne Cuil, IPUJIOKEHHBIX K TBEPIOMY TEIy.
LleHTp TsXKECTH TENA.

YcnoBus PaBHOBCCHA TBépI[Ol"O TCiIa.

YcroitunBoe, HeycToWYMBOE, O€3pa3IMuHOE PAaBHOBECHE.
Texuuueckue YCTpOMCTBa U TEXHOJIOTHYECKUE IIPOLIECCHI: KpPOHIITENH,
CTPOUTEIIBHBIN KpaH, pelEéTuaThle KOHCTPYKIUH.

Llemoncmpayuu
VYcoBus paBHOBECHS.
Bunel paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomsi, npaKmuKym
HccnenoBanue yclioBUI paBHOBECHUS TBEPAOIO TeJla, UMEIOLIETO OCh BPAIICHHUS.
KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.
N3yuenne ycTOMYMBOCTH TBEPIOTO TEJIA, UMEIOLIETO ILIOMIA/b OOPBI.

Tema 4. 3akonvl coxpanenus 6 MeXaHuK

Nmnynbc maTepuanbHOW TOYKHM, CUCTEMBI MaT€pUAIbHBIX TOYeK. LleHTp macc cucTemsl
MaTepHaIbHBIX TOYEK. TeopeMa o JBHKEHUH LIEHTPA Macc.

NmMnynbc cuibl 1 ”3BMEHEHHE UMITYJIbCA TeNa. 3aKOH

COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMKCHHE.

MomMeHT umnyJibca MaTepuaibHOM TOUKM. [IpencraBnenne o COXpaHEHUM MOMEHTA UMITYJIbCa B
LHEHTPAIbHBIX MOJISAX.

PaGora cuibl Ha MaJoM M Ha KOHEYHOM IepeMelleHuu. ['padudeckoe mpeacraBieHue padOThI
CUJIBL.

MonHoOCTh CHIIBL.



Kunernueckasi sHeprus MarepuaibHOi ToukH. Teopema 00 U3MEHEHUN KMHETHYECKOW YHEPTuu
MaTepUaJIbHOU TOYKHU.

IToTeHunanpHble U HENOTEHIMAIBHBIE cuilbl. [loTeHnanbHas sHeprus. [loTeHIManbHas SHeprus
ynpyro aegopMupoBaHHON NpyKuHbI. [loTeHIIMaIbHAs HEPrHs Tela B OJHOPOAHOM IPaBUTALMOHHOM
nose. [loTeHnmanbHas SHeprus Tejla B rpaBUTAllMOHHOM I10J1€ OJJHOPOAHOTO 11apa (BHYTPH U BHE I11apa).
Bropas kocmudeckast CKOpocTb. TpeTbs KOCMUYECKasi CKOPOCTb.

CBs3b pabOThl HEMOTEHLUMAIBHBIX CHJI C W3MEHEHHMEM MEXaHUYECKOHl 3HEpPruu CHCTEMbI Tell.
3aKOH COXpaHECHMsI MEXaHUYECKON SHEPIHH.

VYupyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHeHue bepHymnmum g MaeanbHOM JKUJAKOCTM Kak CIEACTBUE 3aKOHA COXPAaHEHHUS
MEXaHUYECKON YHEPTUU.

TexHnuyeckue ycTpoHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JBHIKEHUE PAKET, BOAOMET, KOIEP,
NPYKUHHBIN THCTOJIET, TUPOCKOTI, (PUTYPHOE KaTaHHE Ha KOHBKAX.

Jlemoncmpayuu
3aKOH COXpaHEHUS UMITYJIbCA.
PeaktuBHOE NBHKEHUE.
N3mepenne MOIHOCTH CHUJIBL.
N3menenune sHepruu Tena npu COBEPIICHUH PAOOTHI.

B3anMHBIe npeBpanieHuss KHHETUYECKOW U IIOTEHIMAIbHON SHEPT UM IIPU JCHCTBUU HA TEJIO CUJIBI
TSDKECTH U CUJIBI YIIPYTOCTH.
CoxpaHeHue YHepruu Ipu CBOOOHOM MaJICHUH.

Yuenuueckuii sxcnepumenm, nabopamopmnvie pabomsi, npAKMUKym
H3mepenue nMItyiibca Tela 1o TOpMO3HOMY ITyTH.
W3mepeHue CUitbl TATH, CKOPOCTH MOZEIIH 3JIEKTPOMOOMIIS U MOIIHOCTH CHIIBbI TArH. CpaBHEHHE
WU3MEHEHHUS UMITYJIbCa TeJIa C UMITYJIBCOM CHJIBI.
HccenenoBanue coxpaHeHHsI UMITYJIbCA IIPU YIPYTOM B3auMozeicTsuu. M3mepenune
KMHETUYECKOM YHEPIUU TeJIa [0 TOPMO3HOMY ITYTH.
CpaBHeHHE H3MEHEHMs NOTEHLUAIbHOM SHEPTUM NPYKHUHBI C pabOTONl CHIIBI TPEHHUS.
Onpenenenne padoThI CUIIBI TPEHUS MPH IBHXKEHUU TeJIa 10 HAKJIOHHOM MJIOCKOCTH.

Pa3nen 3. MoaekyJsipHasi puznka v TepMOTHHAMHKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopulU

OcHoBHbIE TIOJI0KEHUS MoJieKyIsgpHO-kuHeTnueckoil Teopun (MKT), ux onbiTHOE 000CHOBaHUE.
Huddys3usa. bpoyHoBckoe ABMKEeHUE. XapaKTep JBWKEHUS W B3aUMOJCHCTBHUS YacTHIl BEIIECTBA.
Mopnenu cTpoeHus ra3oB, KHUAKOCTEH U TBEPABIX TEJl U OOBSICHEHUE CBOMCTB BEIIIECTBA HA OCHOBE 3THUX
Mozenen. Macca u pazmepsl Mosiekys (aTtomoB). KonnuecTBo Bemectsa. [locrosaaas ABoraspo.

TennoBoe paBHOBecue. TemnepaTypa u criocoOsl €€ nzmepenus. Lllkana temnepatyp Llenbcus.

Mognens uaeanpHOro rasa B MOJEKYJISIPHO-KMHETUYECKOM TEOPHM: YaCTHUIBl raza JBHXKYTCS
XAOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

I"a30BbIe 3akoHBL. YpaBHeHHe MenneneeBa—Kuaneiipona. AbcomoTHas Temneparypa  (1Ikana
temneparyp KeneBuna). 3akon  JlanmpToHa.  M3ompoueccsl B M1€adbHOM I'a3e C MOCTOSHHBIM
KOJINYECTBOM BellecTBa. I paduueckoe nmpecTaBieHre H30MpoLEecCOB: U30TEpMa, H30X0pa, n3obapa.

CBs13p MeXZly JNaBICHUEM U CPEIHEH KHHETHMYECKOM JHEpPruel MOCTYNaTEeIbHOIO TEMJIOBOIO
JBUKEHHUSI MOJIEKYJI MJI€aIbHOTO ra3a (OCHOBHOE ypaBHEHHE MOJIEKYJISPHO- KHHETHYECKOW TEOopuu
WJIeaJIbHOTO Ta3a).

CBs3b aOCONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKOH CHUCTEMBI CO CpeaHEeH KHHETHYECKOU
SHEprueil MocTynaTeIbHOTO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuueckue ycTpoWcTBa M TEXHOJIOTHYECKHE MPOILECCHl: TEPMOMETpP, OapoMeTp, MOoJydeHue
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HaHOMATCPHUAJIOB.

Jlemoncmpayuu
Mopenu nBrKeHUs YacTHIl BerecTBa. Mojienb
OpOYHOBCKOTO JBUKCHHUS.
Buneoponuk ¢ 3anuchio peaibHOTO OpOyHOBCKOTO ABrKeHUS. [uddy3us
KUJKOCTEH.
Mogens onsita IlTepHa.

[IpuTsirkeHne MOJIEKYIL.
Mopenu kpucramueckux pemérok. Habmonenue u
HCCIIEI0OBaHKUE U30IIPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul, NpAKMUKym

HccnenoBanmne mporiecca YCTAaHOBJIEHHUS TEIUIOBOTO PAaBHOBECHSI MPU TEIUIOOOMEHE MEXIy
ropsiuei U X0JIOJAHON BOJOM.

N3ydyenne wu30TepMHUYECKOro mporecca (PEeKOMEHIIOBAHO  HCIONb30BaHHE  IH(PPOBOIL
nabopaTopun).

W3ydyeHnne HM30XOpHOro  Mmpoiiecca.

N3ydyenne wum30bapHOro  mpoiecca.

[TpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawunol

TepMmoanHamMuyeckas (TH) crucreMa. 3agaHue BHEIIIHUX YCIOBUM 1A
TEPMOJMHAMMYECKOM  cucTeMbl.  BHemmnue u  BHyTpeHHMe — mnapamerpsl.  [lapamerpsl
TEPMOJIMHAMUYECKON CHCTEMBl KaK CPEIHHME 3HAYEHHs BEIWYMH, ONUCBHIBAIOIIUX €€ COCTOSHHE Ha
MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nHauano tepmoauHamuku. CaMONpOM3BOJIbHAS peJlakcalus TEePMOAMHAMHUYECKON
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopens uaeanbHOro ra3a B TEpMOAMHAMUKE — CUCTEMa YPaBHEHUM: ypaBHeHHEe MenzeneeBa—
Kitanelipona u BeIpa)keHue JUIsl BHYTPEHHEH dHEPIUU. Y CIIOBHS IPUMEHUMOCTH 3TOM MOJEIIN: HU3Kas
KOHIICHTpAIlMs YaCTHULl, BBICOKHE TEMIIEpaTyphl. BelpakeHue 111 BHYTPEHHEW SHEPIrUU OJJHOATOMHOTO
UJCAIBHOTO rasa.

KBa3ucraTudeckne M HECTAaTHUECKUE MPOIIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl 1o rpaduky mpoiecca Ha pV-
Tuarpamme.

Tennmonepenaua kak croco0 U3MEHEHUsI BHYTPEHHEH YSHEPTHH TEPMOJIMHAMUYECKON CHCTEMBI 0e3
coepireHus paboTel. KoHBEKIHsI, TEIIOMPOBOAHOCTD, U3JIyUEHHUE.

KonnuectBo Temnorel. TermnoéMKocTh Tena. YenbHas W MOJSpHasl TEIIOEMKOCTH BEIIeCTBa.
VYpaBHenue Maiiepa. YjaenbHas TemoTa CropaHusi ToIUiMBa. Pacd€r koauyecTBa TEIUIOTHI MPHU
terutonepenaye. [lonstue 06 agradbaTHOM Mpoiiecce.

[TepBsiii 3aK0H TepMOAMHAMUKY. BHYTpeHHSss1 sHeprus. KoamdecTBo TEMIOTH U paboTa Kak Mephbl
W3MCHEHUS BHYTPEHHEH SHEPTUU TEPMOIMHAMHYECKON CHCTEMBI.

Bropoii 3akoH TEpMOIWHAMUKHU IS PABHOBECHBIX TMPOIECCOB: 4Yepe3 3aJaHHOE PaBHOBECHOE
COCTOSTHUE TEPMOJMHAMHYECKON CHUCTEMBI TIPOXOIUT €AWHCTBEHHas anauabata. AOcComOTHas
TeMIieparypa.

Bropoii 3ak0H TepMOIUHAMUKY /1711 HEPAaBHOBECHBIX MTPOIIECCOB: HEBO3MOXHO TIEpeaTh TEIIOTY
oT Oonee xosonHOro tena k Oosiee Harperomy Oe3 kommeHcanuu (Knaysmyc). HeobpaTtumoctsb
MIPUPOJTHBIX TTPOIECCOB.

[Tpunmuner  gedictBust  TemioBbix MamuH.  KII/I.

Makcumansnoe 3Hauenue KII1. [{ukn Kapno.
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DKOJIOTHYECKHUE AaCIEKTBhl HCIOIbL30BAHUSA TEIJIOBLIX HBHFaTeHeﬁ. Tennosoe 3arpsAA3HCHUC
OKPYXKAaroILEeH Cpebl.

TexHuuyeckue ycTpoiicTBa M TEXHOJIOTMYECKHE MPOLIECCHl: XOJOAMIBHUK, KOHAWUIUOHED,
JTU3eTIbHBIA U KapOIopaTOpHBIN ABUTaTeNH, apoBas TypOUHA, OMyYEeHUE CBEPXHHU3KHUX TeMIlepaTyp,
YTWIM3ALUSA «TEIJIOBBIX» OTXOJIOB C MCIOJIb30BAHUEM TEIIOBOTO Hacoca, YTUIIN3ALUS
OMOOpPraHNYecKOro TOIUIMBA [UIsl  BBIPAOOTKHU
«TETIOBON» U 3JIEKTPOIHEPTUH.

Llemoncmpayuu
W3meHenne TemnepaTypbl Ipy aaunadaTHuecKoM paciupeHun. Bo3ayHnoe oruuso.
CpaBHeHMe yIeTIbHbIX TeIUI0EMKOCTEHN BeiecTB. CriocoObl
M3MEHEHHUS BHYTPEHHEHN SHEPTUU.
HccnenoBanue agunabdarHoro npouecca. KommprorepHsie
MO/IETIN TETJIOBBIX JBUTATEICH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul, NpAKMUKYM

N3mepenune ynenpbHOU TemoéMKocTu. MccienoBanue

rpolecca ocTeiBaHMs BemiecTsa. Mccienopanue

aanabaTHOro IMmpolecca.

Nzyuenue B3aUMOCBSI3U SHEepruu MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHUS U
TEMIIEpaTypbl KUIICHUS JKHJIKOCTEH.

Tema 3. Aepecamnbie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpazoBanue u konaeHcanus. Miciapenue u kunenue. Y fiefibHas TeroTa mapooOpa3oBaHusl.

Hacepiiiennple 1 HeHachllleHHblE Mapbl. KauecTBeHHash 3aBUCMMOCTb IUIOTHOCTH U JIaBJICHUS
HACBILIEHHOTO Tapa OT TeMIIePaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJIEHUS B )KHUJIKOCTH.

BnaxnocTs Bo3iyxa. AGCOIIOTHAsA M OTHOCUTEIIbHAS BIaXKHOCTb.

Teépnoe Tteno. Kpucraminueckue u amMopdHble Tena. AHU30TPONHUS CBOWCTB KPUCTAIIIOB.
[TnaBrnenue u KpucTauu3anus. Y genbHas TerioTa miaBineHus. Cyonumanus.

Hedbopmarmu tBEpmoro tena. Pactsokenme u cxarwe. Cnur. Moayns FOwra.

[Tpenen ynpyrux aedopmaruii.

TeroBoe pacmmpeHue >XUIKOCTEH W TBEPABIX Tell, 00bEMHOE W JIMHEHHOE paclIupeHHe.
AHTrapMOHHM3M TEIUIOBBIX KOJIEOaHHMI 4acTHUIl BELIECTBA KaK MIPUUMHA TEIUIOBOTO PACIIMpPEHUs Tel (Ha
Ka4eCTBEHHOM YPOBHE).

IIpeoOpa3oBanue sHepruu B  (Ha30BBIX Iepexojax.

VYpaBHeHHE TEIIOBOro OanaHca.

IToBepxHocTHOEe HaTskeHHe. Koa(pUIMEHT MOBEpXHOCTHOrO HaTsbkeHus. KanuuispHble
saBieHUA. /[aBieHune o NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

Texuudeckue YCTpOfICTBa N TEXHOJOTMYCCKUC TMPOUCCCHI: XUIAKUC KPUCTAJLIbl, COBPECMCHHBIC
MaTCpHraJibl.

Jlemoncmpayuu
TennoBoe pacmmpenue. ColicTBa
HACBIILICHHBIX I1apOB.
Kunenne. Kunienre npu nOHMKEHHOM J1aBICHUH.
N3mepenne cuiibl HOBEPXHOCTHOTO HATsKeHUsl. ONBITHI €
MbUIBHBIMH TIJIEHKAMHU.
CmaunBaHme.
Kanunnsipuele siBneHus.

Moaen HEHbIOTOHOBCKOM KUIKOCTH. CIIOCOObI
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M3MEpEHUS BIAKHOCTH.
HccnenoBanme HarpeBaHus U TUTABIICHUS] KPUCTALUTUYECKOTO BEIIeCcTBA. BUIbI
nedopMaruii.

Hab6mronenne Manbix aedopmariuii.

Yuenuueckuii sxcnepumenm, nadopamopubvie pabomsi, npaKMuKym

N3yuenune 3akOHOMEPHOCTEN UCTIApEeHUs] )KUAKOCcTeN. M3mepenue

YAEIbHOU TEIUIOTHI IIJIaBJICHUS JIbJA.

N3ydyeHne CBOMCTB HACBILICHHBIX IIAPOB.

N3mepenne a0COIOTHOM BJIAKHOCTH BO3/yXa U OLEHKa  Maccel  IapoB
B IIOMEILCHUU.

N3mepenue ko3 unmenta noBepXxHOCTHOr0 HaTshKeHus. M3mepenue

moayins FOwnra.

HccnenoBanue 3aBUCUMOCTH JiehopManiuy pe3HHOBOTO 00pasla OT MPUII0KEHHOH K HEMY CHJIBI.

Pa3nen 4. DaexkTpoanHaMuka
Tema 1. Dnekmpuueckoe nosne

DnekTpu3aiys Tei 1 e€ IposABICHUs. DICKTPUUCCKU 3aps. [[Ba BUIa dJEKTPUUECKUX 3apsIOB.
[IpoBOAHMKH, IOUAJIEKTPUKU U TMOJIYHPOBOAHUKH. ODJIEMEHTApHBIM 3JIEKTpUUECKUH 3apsii. 3aKOH
COXpaHEHHUs JIEKTPUUYECKOTO 3aps/a.

B3aumopeiicteue  3apsimoB.  Toueunsle 3apsiapl.  3akoH — Kymona.

OnexTpuueckoe nosue. Ero nelicTBue Ha 37€KTPUUECKUE 3apsiIbl.

Hanpsokénnocts  anextpuueckoro mois.  [IpoOueiid  3apsn.  JluHuu — HanpspKEHHOCTH
3JIEKTPUYECKOTO 1oJIst. OJHOPOJHOE SIEKTPUUYECKOE TIOJIE.

[loTeHUManbHOCTh  3JEKTPOCTATUYECKOTO MOJiA. Pa3HOCTh  MOTEHUMAJTIOB U HAPSHKEHHE.
[ToTeHumanbHas 3HEPrus 3apsiia B JIEKTPOCTATHUECKOM Tosie. [loTeHman 31eKTpocTaTH4eCcKOro moisl.
CBsi3p HampsDKEHHOCTH TOJISI M PA3HOCTH MOTEHIIMANIOB JJISl AJIEKTPOCTATUYECKOro TMoisl (Kak
OJIHOPOJHOTI0, TAK U HEOTHOPOHOT0).

[TpyHIMI CyNEepno3UIIMN TIEKTPUUECKUX MOJIEH.

[Tone Ttouyeunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOUM cdepsl. [lojge paBHOMEpPHO
3apsbKEHHOTo Mo 00bhEMy miapa. [losie paBHOMEpPHO 3apsHKEHHON OECKOHEYHOW IUIOCKOCTH. KapTuHBI
JIMHUN HAPSKEHHOCTH 3TUX MOJIEH U SKBUMOTEHIIMAIBbHBIX TOBEPXHOCTEH.

[IpoBOIHUKY B 2JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHUS 3aPSIIOB.

JIMPNEKTpUKHA B 3JIEKTPOCTATUYECKOM moJie. [[uanexkTpudeckas MpOHHUIIAEMOCTh BEIIECTBA.

Konzencarop. DNEeKTPOEMKOCTh KOHJICHCATOPA. DNEeKTPOEMKOCTh IUIOCKOTO
KOHJICHCATOPA.

[MapannensHOE COCIMHEHHE  KOHJCHCATOPOB. [TocnenoBarensHOE COeTMHEHHE
KOH/IGHCAaTOPOB.

OHeprus 3apsKeHHOr0 KOHJICHCATopa.
JIBM>KeHHE 3apsKEHHON YacTUIBl B OTHOPOJHOM JIEKTPUYECKOM MoJie. TexHuueckue
yCTpOMCTBa U TEXHOJOTMYECKHe MIPOLIECCHI: IEKTPOCKOTI,
AIIEKTPOMETP, AIIEKTPOCTATUYECKAs 3alIMTa, 3a3eMJICHHE IIEKTPOIIPUOOPOB,
KOHJIeHcaTophl, reneparop Ban ne ['paada.

Jlemoncmpayuu
Y CTpoCTBO M MPUHIUIT IEHCTBHS JJIEKTPOMETPA. DIEKTPUIECKOE
T10JI€ 3apsKEHHBIX IIAPUKOB.
DneKTpUUEecKOoe MoJie IBYX 3apsKEHHBIX IJIACTHH.
Mognens anexkTpocraTrueckoro reneparopa (Baun ne ['paada). [lpoBogauku B
JIEKTPUYECKOM TIOJIE.
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DJIeKTpoCcTaTUYECKas 3alluTa.
VYeTpoilcTBO U IeHCTBHE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHOU EMKOCTH. 3aBUCUMOCTD
3IEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIONIAJM IUIACTHUH,

pacCTodHuA MCIKIY HUMHU U I[PIE)JICKTpI/I‘-ICCKOfI IIPOHUIIACMOCTHU.
DHeprust AIEKTPUIECKOTO OIS 3apsSHKEHHOTO KOHICHCATOpa. 3apsiika
U pa3psiKa KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul, NpAKMUKym

OneHka cuj1 B3aUMOJCHCTBHS 3apsyKEHHBIX TeJl.

Habmroienue mnpeBpailleHusi 3HEPIUU 3apsDKEHHOTO KOHJEHCATOpa B DHEPIHI0 U3IYYCHHUS
CBETOJINO/1A.

N3ydenue npoTekaHus TOKa B LIETIH, COAepxkKallleld KOHIEHCATOopP.
Pacnipenenenue pa3HOCTH MOTEHIMANIOB (HAMPSKEHUS) TPH MOCIEA0BATEILHOM COCTUHEHUH
KOHJICHCATOPOB.

Hccnenoanue paspsaa KOHIEHCATOPA Yepe3 Pe3UCTOP.

Tema 2. IlocmosanHblil 31eKMPUYECKUll MoK

Cuna toka. [TocTOSHHBIN TOK.

VYcnoBust CyIiecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA. McTOUHMKHM TOKa.
Hanpsoxkenue U u D/1C €.

3akon Oma J171s1 ydacTKa ILeTu.

DNEeKTPUYECKOE COMTPOTUBIICHHE. 3aBUCUMOCTh COTIPOTUBIICHUS OJTHOPOIHOTO ITPOBOIHHKA OT €0
JUTAHBI Y TJTOIIAM ONEPEUYHOr0 CeYEHHUs. Y IeJIbHOE CONPOTHBIICHUE BEIIECTBRA.

[TocnenoBarenbHOe,  MapauieibHOE, CMEIIAHHOE  COCAUMHEHHWE  MPOBOJAHUKOB.  Pacuér
pa3BEeTBIEHHBIX AMeKTprueckux menei. [IpaBuna Kupxroda.

PaGora snektpuueckoro Toka. 3akoH /[xoyns—Jlenua.

MoIHOCTh  AJEKTPUUECKOTO ToKa. TermoBasgs MOIIHOCTh, BBIACIsEMas Ha pEe3UCTOpE.

O/1C 1 BHYTpEHHEE CONPOTUBIICHHE MCTOYHMKA TOKa. 3akoH OMa JUisl TOJHOW (3aMKHYTOM)
ANEKTPUYECKON 1enu. MOIHOCTh HCTOYHKKA TOKA. KOpoTKkoe 3aMbIkaHue.

KonpaeHncarop B ienu noCTOSTHHOTO TOKaA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: aMIEpPMETp, BOJBTMETP, PEOCTarT,
CYETUHK DIIEKTPUUECKOU DHEPIUM.

Llemoncmpayuu

N3mepenne cuibl TOKa U HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA OT HAMPSDKEHHS IS PE3UCTOpPA, JIAMIThl HAKaJTMBAHUS
Y CBETOAMO/IA.

3aBHUCHUMOCTB COMTPOTUBIICHUS IMJTHHAPUYECKUX TPOBOTHUKOB OT IJTUHBI, TUIOIIA/IA MTOTIEPEIHOTO
CEUYCHHS U MaTepHaa.

HccnegoBanue 3aBUCUMOCTH CHUJIBI TOKA OT CONPOTHUBJIEHUS MPHU MOCTOSTHHOM HaNpsyKEHUU.

[Ipsmoe n3zmepenune DJIC. KopoTkoe 3aMblkaHUE TaJIbBAHMYECKOTO 3JIEMEHTA U OIEHKA
BHYTPEHHETO COTMPOTUBIICHUS.

Crioco6bI coeTMHEeHNsI UICTOYHUKOB Toka, DJ[C OaTapei.

HccnenoBanue pa3HOCTH MOTEHITMATIOB MEXKTY MTOJTFOCAMU HCTOYHHKA TOKA OT CHUJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul, NpAKMUKym
HccnenoBanue cMEIaHHOTO COEIMHEHUSI pe3UCTOpOB. M3Mepenue
YAETBHOTO COMTPOTUBIIEHUS TPOBOIHUKOB.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS [ JIAMIIbl HAKaIMBaHWsl. Y BETMUYEHNE
npezeia u3MEPEHHs aMnepMeTpa (BOJIbTMETPA).
N3mepenne DJIC 1 BHYTpEHHETO COMTPOTHBIICHUSI HCTOYHHKA TOKA.
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Uccnenosanue 3aBucumoctd IJIC raapBaHMYECKOrO 3JIEMEHTAa OT BpPEMEHU MPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH NOTEHLIUATIOB MEXKIY MOJIF0OCAMU HCTOYHHKA TOKA OT CHJIBI TOKA B LIETIH.

HccnegoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunblx cpeoax
DneKTpuueckas MPOBOJUMOCTh PA3IUYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJMMOCTb TBEPABIX
METaJUIOB. 3aBUCUMOCTh CONIPOTUBIICHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTbD.

OnexTpuueckuid TOK B Bakyyme. CBONICTBa AJIEKTPOHHBIX Iy4KOB. IlomynpoBoaHUKH.

CobcTBEeHHAs U IPUMECHAs TPOBOJUMOCTD I1OJIYIIPOBOIHUKOB.
CgoiictBa p—n-niepexona. IlonynpoBoHUKOBBIE TPUOOPHI.

DONEeKTpUUECKUH TOK B AJIEKTPOJIUTAX. OJIEKTPOJUTHYECKAs JIUCCOLMALIUS.
OnekTponn3. 3akoHbl Dapajest 17151 JJIEKTPOIU3a.

OnexTpuueckuid ToK B razax. CaMOCTOSTENIbHBII U HECAMOCTOSTEIbHBIA pa3psl.
PaznuuHble THIIBI CaMOCTOATENBHOTO paspsaa. Mosuus. [lna3ma.

TexHuueckue ycTpoMCTBa M MPAKTUUECKOE NMPUMEHEHHE: Ta30pa3psiAHbIE JIAMIIbI, JJIEKTPOHHO-
JdydyeBas TpyOKa, TOJTYIMPOBOIHUKOBBIE MPUOOPHI: AHMOA, TPAH3UCTOP, (OTOMMOJ, CBETOAMOM,
rajpBaHKa, paQMHUPOBAHNE ME/IH, BHITUIABKA AJTFIOMHHHUS, JICKTPOHHAS MUKPOCKOTIHSI.

Jlemoncmpayuu
3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TemnepaTypsl. [IpoBoaumocTs
JNEKTPOJIUTOB.
3akoHsbI A1eKkTposn3a Papanes.
HckpoBoli pa3psii ¥ MPOBOAMMOCTD BO3yXa.
CpaBHEeHHE IPOBOAUMOCTH METAJIJIOB U MOJIYIPOBOIHUKOB. OTHOCTOPOHHSA
MIPOBOJUMOCTb JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopHvlie pabomul, NpaKmMuKym
HaGmronenue snexrponmsa.
W3mepenue 3apsiia OTHOBAJICHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TemrepaTypbl. CHATHE BOJIBT-
aMIEepPHOI XapaKTepUCTUKU AUOA.

Du3nYecKU NPAKTUKYM

CriocoObl n3MepeHus: (U3NYECKUX BEJIUYMH C HCIOJIb30BAHHUEM AaHAJIOTOBBIX M LU(POBBIX
M3MEPUTENIbHBIX NMPUOOPOB U KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCUTEIbHbBIE
MOTPENIHOCTU U3MEpEeHUH Ppu3ndeckux BeanurH. OleHKa rpaHyI] TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIECIOBAHUNA 3aBUCUMOCTEH (DU3UYECKUX BEIIMYHWH,
IpOBEpPKa MPEUIOKEHHBIX Tumore3 (BbIOOp U3 paboOT, ONMCAHHBIX B TEMAaTHUYECKUX pa3ienax
«YYeHMUEeCKUI IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, PAKTUKYMY).

MexnpeamMeTHble CBA3H

Wzyuenmne kypca ¢usuku yriayonénnoro ypoHs B 10 kmacce ocymiecTBisercss ¢ yu€ToM
coJiepKaTeIbHbIX MEXIPEAMETHBIX CBS3el ¢ KypcaMu MaTeMaTHUKH, OMOJIOTUH, XUMUHU, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmuvle nonamus, ceA3AHHbLIE C U3YYEHUEM MEMO008 HAYYHO20 NOZHAHUA:
ABJICHHUE, HAY4YHbIH (akT, runoresa, (pu3ndeckas BeJIMUNHA, 3aKOH, TEOPHs, HAOII0IeHUE, SKCIIEPUMEHT,
MOJIEJTMPOBAaHUE, MO/JIENb, U3MEPEHHE, TIOTPELTHOCTH U3MEPEHUHN, U3MEepUTENIbHbIE TPUOOPHI, U pOoBas
nabopaTopusi.

Mamemamuxa: Pemienne cucrems! ypaBHeHuil. JIunelinas ¢yHkius, napadosna, rumnepbonia, ux
rpaduku u cBolicTBa. TpuroHoMeTpuueckrue QyHKIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE

TPUTOHOMETPHYICCKOE TOXKICCTBO. BGKTOpBI N UX NPOCKIUH HAa OCH KOOPAHWHAT, CJIOKCHUC BEKTOPOB.
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Buonozusa: MexaHndeckoe JBM>KEHUE B XKUBOU npupoae, 1uddys3us, o0cMocC, TemIo00MEeH KHBBIX
OpPraHU3MOB, TEIJIOBOE 3arps3HEHHE OKPYXKAIOWIEH Cpeibl, yTUIH3alus OMOOPraHUYECKOro TOIIMBA
JUIs BBIPAOOTKHU «TEIUIOBOW» U JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE U KaIWUISIPHBIE SBICHUS
B IIPUPOJE, JIEKTPUUYECKHE SBJICHUS B )KUBOM IPUPOJE.

Xumusn: JNUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJb BEIIECTBA,
MOJISIpHAs Macca, HoJy4eHHe HAaHOMAaTepUaloB, TEIUIOBbIE CBOMCTBA TBEPABIX TEI, XKHUIKOCTEH U ra30B,
KUJKUE KPUCTAIUIBI, DIIEKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTHYECKAsl JAUCCOLMALINA,
rajlbBaHUKa, JIEKTPOHHAsI MUKPOCKOIIHSL.

T'eozpaghus: BNaxxHOCTb BO3/yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozua: npeodpazoBaHuE IBUKEHUM C HCIOJB30BAHMEM MEXAHU3MOB, YUET CYXOro H
KUJKOTO TPEHUS B TE€XHUKE, CTATUYECKHE KOHCTPYKLMM (KPOHIUTEHH, penieTyaTbleé KOHCTPYKLHUN),
HCIIOJIb30BAHUEC 3aKOHOB COXPAHCHUA MCXAaHUKHU B TCXHUKC (I‘I/IpOCKOH, BOI[OMéT n ﬂpyrne), JABUTaTCIIb
BHYTPEHHEI0 CropaHusi, napoBas TypOuHa, OBITOBOM XOJIONWJIBHUK, KOHAMLMOHEDP, TEXHOJIOTUU
IOJy4eHUs COBPEMEHHBIX MAaTepUalioB, B TOM YHCJIE€ HAHOMATepUaloOB, M HAHOTEXHOJIOIHUHU,
JJIEKTpOCTaTUYeCKass  3aluTa,  3a3€MJIGHHE  JIEKTPOIpPUOOPOB,  ra3opaspsiAHble  JIaMIIBL,
IMOJIYITPOBOJHUKOBEBIC HpI/I60pI)I, raJlJbBaHHUKa.

11 KJIACC

Pa3nen 4. DaexkTpoamHaMmuka
Tema 4. Macnummnoe none
B3anMozeincTBre NOCTOSHHBIX MArHUTOB M NPOBOJHHUKOB C TOKOM. MarnuTHoe mnose. Bekrop
MarHuTHOM MHAYKIMU. [[pruHIMN cynepno3uumuy MarHUTHBIX 1ToJIel. JIMHUM MarHUTHOW MHTYKLIUH.
MaruutHoe T1oJe TPOBOJAHHMKA C TOKOM (IPSAMOTO TPOBOJHMKA, KATYIIKH U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amriepa, e€ HarpaBJICHUE U MOJTYJIb.

Cuna Jlopenna, e€ HampaBlieHHE W MOAYNb. JIB)KeHHE 3apsHKEHHON YaCTHIIBI B OAHOPOJIHOM
MarHuTHOM noJie. Pabora cumsl Jlopeniia.

MarnuTHOe nose B Benectse. @eppoMarHeTHKy, napa- U JMaMarHeTUKH.

Texanueckue YCTpOI;'ICTBa U TEXHOJIOTHUYCCKHUC MMPOUCCChI: TPUMECHCHUEC ITOCTOAHHBIX MAarHuTOB,
SJICKTPOMArduTOB, TCCTCP-MYJIBbTUMETP, OJCKTPOABUTATCIIb HKO6I/I, YCKOPUTEIN SJIEMCHTAPHBIX
YaCTHIL.

Llemoncmpayuu
Kaptuna nuHMI WHAYKIMM MarHUTHOTO TOJSI MOJIOCOBOTO M MOAKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB.

KapTuHa nuHHII MarHMTHOM MHIYKUHMH TOJISI JUNIMHHOTO MPSIMOTO MPOBOJHHMKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKU C TOKOM.

B3aunmMopeiicTBre 1ByX MPOBOJIHUKOB ¢ TOKOM. Cuila

Awmmepa.

JericrBue cuibl JIopeHa Ha HOHBI AJIEKTPOJINTA.

Habmtoienne qBuKeHwHs MydKa 2JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMI AEHCTBHUS IEKTPOU3MEPUTENHLHOTO MPUOOPA MAarHUTOAIEKTPUIECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomul, NPAKmMuKym
HccnenoBanne MarHUTHOTO TT0JIS TIOCTOSTHHBIX MarHUTOB. MccilefoBaHe CBOMCTB
(beppoMarHeTUKoB.
HccnenoBanue aeicTBUS MOCTOSHHOIO MarHUuTa Ha paMKy ¢ TOkoM. M3Mepenue
cwiibl Amrepa.
N3yuenune 3aBUCUMOCTH CUJIBI AMIIEpa OT CHJIBI TOKA.

OnpeﬂeneHHe MarHUTHOM WHAYKIOWH Ha OCHOBC U3MEPCHHNA CUJIbI AMnepa.
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Tema 5. dnekmpomazHumnan uHOyKuus

SIBnenue snmekTpoMarHuTHOM MHAYKIKH. [I0TOK BekTopa MarHuTHOM HHAYKIMU. DJ]C nHayKIuu.
3aKoH anekTpoMaruuTHo nHaykuuu dapanes. Buxpepoe anexrpuueckoe noiue. Toku Dyko.

O/1C uHAYKIUU B IPOBOJHMKE, JBUXKYIIEMCS B OJHOPOJHOM MarHUTHOM modje. [IpaBuio

Jlenna.

NunyktuBHOCTh. KaTymika HHIyKTUBHOCTH B IIEMHU MOCTOSIHHOTO TOKA. SIBIEHUE CAMOMHTYKIIUH.
OJIC caMOUHAYKIIWH.

DHeprus MarHUTHOTO TIOJI KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE IoJIe.

TexHuyeckue yCTpoilCTBA M TEXHOJOTMYECKHE MPOIECChl: HHAYKIMOHHASA I€Yb, COJICHOWU],
3alUTa OT SJEKTPU3ALUH TeJl MPU ABHXKEHUU B MAarHUTHOM I10J1€ 3eMJIH.

Jlemoncmpayuu
Hab6mronenue sBiieHus 371€KTPOMAarHUTHON HHTYKITUH.
Uccnenosanue 3aBucumoctu I1C HHAYKIIMHN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.
IIpaBuio Jlenna.
[Tagenue maruuTa B alfOMUHHUEBOH (MeqHOMN) TpyOe. SIBneHue
CaMOMHAYKIUU.
Uccnenosanue 3apucumoct I1C caMOMHAYKIIUU OT CKOPOCTH M3MEHEHHMS CHJIBI TOKA B IIEIH.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomul, NPAKMUKYM
WccnenoBanne  sBIEHUS  DJIEKTPOMAarHUTHONM  MHJIYKIUH.
OnpeneneHUe HMHIAYKUMA  BUXPEBOIO  MAarHUTHOTO  MOJIS.
UccnenoBanue siBIe€HUS CAMOMHIYKIUU.

COopka MOJIeH 3IEKTPOMAarHUTHOT'O T€HEPaTOopa.

Paszgen 5. KoJsied0auus v BOJIHBI
Tema 1. Mexanuueckue xonebanus

Konebarenbnas cucrema. CBoOOOAHBIE KOJIEOAHNUS.

INapmonnueckue konebanus. KuHemarnueckoe M JUHAMHYECKOE OIMCAHUE. DHEPreTH4ecKoe
onucaHue (3aKOH COXpAaHEHHMs MEXaHWYEeCKOH »HHepruu). BbIBOI JUHAMHUYECKOTO ONUCAHMS
rapMOHUYECKUX KOJeOaHUH U3 UX SHEPreTHUYEeCKOro U KUHEMATHYECKOTIO OIUCAHHUS.

Ammntyna u ¢dasza konebanui. CBsA3b aMIUIMTYJbl KOJE€OaHMH HCXOAHOM BEIUUYMHBI C
aMIUTUTYAaMHU KOJIeOaHU# e€ CKOPOCTH M YCKOPEHHUS.

Ilepuon u wacrora konebGanuil. Ilepnon Mamnbix CBOOOIHBIX KoJI€OaHMII MaTeMaTH4YECKOIO
MmasTHUKA. [leprnos cBOGOAHBIX KOJIEOAHUH NPYKUHHOTO MAasTHUKA.

[TonstTe o 3aryxaroomux kosieOaHusx. BbeiHyxkaeHHble koneOanusa. Pe3zonanc. PezonaHcHas
KpuBas. BiusiHue 3aTyxaHusi Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJIEOaHMS.

TexHnyeckue yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: METPOHOM, 4achl, KayelH,
MY3bIKaJlIbHblEe HHCTPYMEHTHI, ceiicMorpad.

Llemoncmpayuu
3amnuch Koj1e0aTeaILHOr0 NBHKEHHUS.
HaOmronenue HE3aBUCUMOCTU nepuoaa MaJbIX  KOJIEOaHUH rpy3a Ha HHTHU

OT aMIUIUTYABI.

HccnenoBanue 3aTyxamomuxX KoieOaHWH M 3aBUCHUMOCTH IEpPHOAAa CBOOOJHBIX KOeOaHMi OT
COINPOTUBIICHUS.

HccnenoBanue konebanuil rpy3a Ha MACCUBHOU TIPY>KUHE C LENbI0 (POPMUPOBAHUS
npeJicTaBlIeHU 00 naearbHON MOJeNI IPY>KUHHOTO MasiTHUKA.

3aKoH COXpaHEHUs PHEPTHH MTPH KosleOaHUsIX Tpy3a Ha npyxuHe. MccnenoBanue

BBIHY>KJICHHBIX KOJICOaHUH.

Habmoienue pe3onanca.

16



Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, NPAKMUKyM
W3mepenue neproia cBOOOIHBIX KOJIEOaHUH HUTSHOTO U TIPY>KUHHOTO MasiTHUKOB. M3yueHue
3aKOHOB JIB)KEHUS TeJa B X0Z€ KoyleOaHUi Ha yIIpyroM MOJBece.
N3yuenue nBM>XEeHUS HUTAHOTO MasiTHUKA. [IpeoOpa3oBanue
SHEPTrUU B IPYKUHHOM MasITHUKE.
HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXar0KX Konebanuil. MiccnenoBanue
BBIHY)KJICHHBIX KOJICOaHUH.

Tema 2. InekmpomazcHumHsle Ko1edanus

Konebarenbupiit  koHTyp. CBOOOAHBIE AIIEKTPOMArHUTHBIE KOJEOAaHMS B  HJICAUIBHOM
KosiebarenbHOM KoHType. @opmyina Tomcona. CBsi3b aMILTUTY I 3apsiia KOHIEHCATOPA C aMIUIUTY 10U
CHJIBI TOKA B KOJICOATEIILHOM KOHTYpE.

3aKOH COXpaHEHUs YHEPTHUHU B U/ICATBHOM K0JIeOATEIbHOM KOHTYPE.

3aTryxaronye 3JIeKTpOMarHiuTHbIE KosteOanus. BeIHYK1eHHbBIE 2JIEKTPOMarHUTHBIE KoJieOaHusl.

[Tepemennbiii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJHOE W JICHCTBYIOIEE 3HAYEHUE
CWJIBI TOKA ¥ HAMIPSDKCHHUS TIPU PA3ITUIHON opMe 3aBUCUMOCTH TIEPEMEHHOTO TOKa OT BPEMEHH.

CunyconaaJibHBINA TIEpEMEHHBIN TOK. Pe3ucTop, KoHACHCATOP M KaTyIIKa UHIYKTUBHOCTH B LIETIH
CHUHYCOMIAJILHOTO NTEPEMEHHOI0 TOKa. Pe3oHanc TokoB. Pe3oHaHC HanpsKeHUi.

Wneanbuslii Tpanchopmarop. [IponsBoacTBo, nepenaya u noTpediieHrne dJIeKTPUIECKON SHEPTUH.

DKOJIOTMYECKUE PHUCKU MpPU MPOU3BOJACTBE IIIEKTpo3Hepruu. KylbTypa HCIONB30BAHUS
AIIEKTPOIHEPTHH B TOBCEAHEBHOMN KHU3HHU.

TexHuyeckue yCTpONCTBA M TEXHOJOTHYECKHE MPOIIECCHI: SIEKTPUUECKU 3BOHOK, T€HEpaTop
MEPEMEHHOTO TOKa, TMHUU JJIEKTpornepeay.

Llemoncmpayuu

CB00OOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUSL.

3aBUCUMOCTbh YacTOThI CBOOOAHBIX KOJI€OAHUI OT MHAYKTMBHOCTH U EMKOCTH KOHTYpa.

OcuusuiorpaMMsl 3JIEKTPOMarHuTHBIX KosebaHuid. ['eneparop

HE3aTyXaoIMX 3JIEKTPOMAarHUTHBIX KojieObanuil. Mozens

9JIEKTPOMArHUTHOI'O T€HEPATOPA.

BrIHyX1€HHBIE CHHYCOH1aIbHbIE KOJIeOaHusl.

Pesucrop, karyika MHIYKTUBHOCTH U KOHJEHCATOP B LIENIH IIEPEMEHHOT0 TOKA.

Pe3onanc IIpH MIOCIIEI0BATEIBHOM COCIMHEHUH pesucropa, KaTyILKH
MHJIYKTUBHOCTH U KOHJEHCATOpa.

YcTpolicTBO M puHIMT AeicTBUS TpaHchopMaTopa. Mozens

JIMHUU 3JIEKTPOIIepEeIayH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsi, n(paKmuKym

Nzyuenune tpanchopmaropa.

HccnenoBanmue MIEPEMEHHOTO TOKa  Yepe3  MOCIeAOBATEIBHO COeTMHEHHBIC
KOHJEHCATOp, KaTyIIKy U PE3UCTOP.

Habmtoienune 21eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMaAzZHUNHbLE 60JIHbL

MexaHn4ecKkrue BOJHBI, YCIOBUSI MX pacnpocTpaHeHus. llomepeuHble W TPOJOIBHBIC BOJHEI.
[Tepuon, ckOpOCTh paclpoCTpaHeHHs M JUIMHA BOJNHBI. CBONCTBa MEXaHMUYECKUX BOJIH: OTpa)KeHHE,
npenomiieHue, UHTephepeHns U AUPpakius.

3Byk. CkopocTh 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa. [llymoBoe

3arpsi3HEHUE OKPY>KAIOLIEH Cpe/Ibl.

DJeKTPOMAarHUTHBIC BONHBI.  YCIIOBHS  W3JIy4eHHS  DJIEKTPOMArHUTHBIX BOJTH.
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CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH: OTPa)KEHHUE, MPEIOMIICHUE, MOJSIpU3aIns, HHTepEepeHITUS 1
TG paKIus.

[Ilkana 3JIEKTPOMArHUTHBIX BOJH. lIpUMeHeHue 3IIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyuHUMOBl  paguoCBA3M W TeleBUAEHUsA. Panmonoxanus.

DNEeKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHunueckue ycTpoiicTBa M NMPaKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE UHCTPYMEHTHI, pajaap,
panuonpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBU-neub, ynbTpa3BykoBas JUArHOCTHKA B TEXHUKE
U MEJULIMHE.

Jlemoncmpayuu
O06pa3oBaHue U pacrpoCTpaHEHHE MONEPEUHbIX U MPOJOIBHBIX BOJIH. Konebmomieecs Teno Kak
WCTOYHHUK 3BYKA.
3aBHCHUMOCTB JITTMHBI BOJIHBI OT YacTOTHI KojieOanuii. Habmonenne
OTpaKEHHSI U TIPEIOMIICHHS] MEXaHWYeCKHX BOJH. Halmronenue
uHTephEpeHIMK U TUPPAKITIUT MEXaHHUECKUX BOJIH. AKYCTHYCCKUN
pe30HaHC.
CBoiicTBa ynbpTpa3ByKa U €ro IpUMEHEHHE.
HaOmnroeHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTYIOH U YaCTOTOM KOJIEOaHUiA.
HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, NPEIOMIICHUE, MOJSpU3aLus,
nudpaknus, tHTepdepeHIus.
Oo6napyxenue nHpPaKpacHOTO U YIbTPa()HUOICTOBOTO U3TYICHUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, npAKMuKym
N3yueHnne napaMeTpoB 3BYKOBOM BOJIHBI.
N3yuyenune pacripocTpaHEeHMs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka

[IpsmonnHeiHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOW cpene. Jlyu cBera.
TodeuHblii HICTOYHUK CBETA.

OtpaxxeHne cBeTa. 3akoOHBI OTpakeHUsi cBera. llocTpoeHue u300paKeHUI B TIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCOJIOTHBIM TMOKA3aTellb MPEIOMIICHUSI.
OTHOCHUTETHHBIN TTOKA3aTeIb MPEIOMIICHHUS. [I0CTOSHCTBO YaCTOTHI CBeTa M COOTHOIIICHUE JJIMH BOJIH
IIPH [IePEX0/Ie MOHOXPOMATHUYECKOTO CBETA Uepe3 TPaHMILy pa3ieia IBYX ONTHUECKHUX CPE.

Xon nyueii B npusme. Jucnepcus ceera. CinoxHbIi coctaB Oenoro cseta. L{Ber.

[TostHOE BHYTpEeHHEE OTpakeHHe. [IpeebHBIN YToJl MOJTHOTO BHYTPEHHETO OTPKEHHUS.

Cobuparomue u paccenBaronme JUH3bI. ToHKas nauH3a. DOKYCHOE PACCTOSHUE W ONTHYECKAs
CHJIa TOHKOM JHUH3bI. 3aBUCUMOCTH (DOKYCHOTO PpACCTOSHUSA TOHKOU chpepudeckoii TUH3BI OT e
TEOMETPHUH U OTHOCUTENILHOTO MOKa3aTels MPeIOMIICHUSI.

®opmyJia TOHKOW JTUH3BL. Y BEJIMUECHUE, 1aBAEMOE JIMH30M.

Xoa Jiyda, IPOLIEAIIETO JIMH3Y M0 IPOU3BOJBHBIM YIVIOM K €€ IVIABHOW ONTHYECKOM OCH.
[Toctpoenne n3o00pakeHU TOUKU U OTpe3Ka MPSIMOIl B COOMPAIOIIUX U PACCEUBAIOIIMX JHH3aX U MX
CUCTEMAX.

Onrtuyeckue npudopsl. Paspemaromias cnocoOHoCTh. [71a3 kak onTUYyeckast cucremMa.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKOM ONTHKH.

Bonnosas ontuka. UnTepdepenius cera. KorepeHTHbIe HCTOUHUKH. YCIOBUSI HAOIIOIEHUS
MaKCHMyMOB M MHUHHUMYMOB B HHTEpP(EpPEHIIMOHHOW KapTHHE OT JIBYX KOT€PEHTHBIX HMCTOYHHUKOB.
[TpuMepsbl KJTacCCHYECKUX UHTEPPEPEHITMOHHBIX CXEM.
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Hudpakuus cera. JudpaxknronHas pemérka. Y ciaoBue HabM0JeHUs TTIaBHBIX MAKCUMYMOB IIpU
NaIECHU MOHOXPOMATHYECKOr0 CBETa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa U TEXHOJOTHYECKUE MPOLIECCHI: OYKH, JIyIa, IEPUCKO, (poToanmapar,
MHUKPOCKOII, TPOEKIMOHHBIN anmnapaT, MPOCBETIEHUE ONTHKH, BOJOKOHHAS ONTHKA, TU(PPAKIMOHHAS
peméTKa.

Llemoncmpayuu
3akoHbI OTpakeHus cBeta. MccnenoBanue
MIPEJIOMJICHHUS CBETA.
Habnronenue moaHOro BHYTPEHHET0 OTpakeHusl. MoJienlb CBETOBOIA.
HccnenoBanue xo/1a CBETOBBIX IIYYKOB U€PE3 MJIOCKONAPAIIIENbHYIO IUIACTUHY U NIPU3MY.
HccnenoBanue cBoiicTB 1300pakeHNH B IMH3aX. Mozenu
MHUKPOCKOIIa, TEJIECKONA.
HaGmonenne  wmHTepdepeHunn  cBera.
HaGnrogenne 1BETOB TOHKHX — IUIEHOK.
HaGmonenne nudpakmnmu cBera.
Nzyuenue nudpaknuonHoi pemérku. Habmonenue
nrQpakuuoHHOTO criekTpa. Habmonenune nucrnepcun
CBeTa.
Habnronenune nossipusanuu cBera.
[IpuMeHeHue NoIAPOUIOB ISl U3YUEHHUS] MEXaHUUECKUX HapPsyKEHUI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi, npaKMuKym

W3mMepeHue nokasaress IpeoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHUS OT BelecTBa (HA MPUMEPE KUAKHX
JIUH3).

W3mepenue GpoKycCHOTo paccTOsIHUS pacceuBaromux aun3. [lomyuenue

M300pakeHNs B CUCTEME U3 IUIOCKOTO 3epKaja U JuH3bL. [lonyuenue

M300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBanue TeecKonnYecKuX CUCTEM.

Hab6monenue nudpaxinum, uHTEpdEpEHINH U MOJIIPU3aLUHU CBETA.

N3yuenne nonsipu3anuy CBeTa, OTPAXKEHHOTO OT IOBEPXHOCTH JUNIEKTpHKa. M3yueHue

MHTEP(EPEHIINH JIa3epPHOT0 U3JIyUYEHHUS Ha IBYX ILIESIX.

Habmonenue qucnepcuu.

Habmtonenue u uccnenoBanue quppakiimoHHOro ciektpa. 3mepenue

JUIMHBI CBETOBOM BOJIHBI.

[lonyuenne  cnekTpa  W3IY4YeHHUs  CBETOAMOAA  IpPU TOMOIIM  JAU(PPaKIUOHHON
PELIETKH.

Pa3nen 6. OCHOBBI CIeNHAIBLHOM TEOPHH OTHOCUTETbHOCTH

['panuubl TPUMEHMMOCTH KJIaCCMYECKOW MexaHuku. [locTymarel crnenuanbHOW TEOpUH
OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHO# uHTepBal. [IpeoOpazoBanus JlopeHma. YcinoBue MpUUYUHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.

OHeprust U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJILCOM PENITUBUCTCKON YAaCTUIbI. DHEPIHs OKOSL.

TexHuueckue yCTpOWCTBA W TEXHOJOTMYECKUE TPOILECChl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPHUTEIIH 3apsSKEHHBIX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul, NpAKMUKym
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OmnpeneneHre MUMITYlIbCa M SHEPrUM  PENATUBUCTCKUX dYacTHIl (1o (oTorpagusiM TpeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3nes 7. KBanToBas pusuka
Tema 1. KopnycKyaapho-680110601i Oyanuzm

PaBHOBecHOE TEIIOBOE M3IydeHHUE (M3NydeHHe abCONOTHO YEPHOTO Tena). 3aKOH CMENICHHS
Buna. ['unotesa [1nanka o kBaHTax.

®DoTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®otordpdexr. Onbitel A.I'. CroneroBa. 3akonsl ¢orodddexra. YpaBHeHue DUHIITEHHA AT
dotoaddekra. «KpacHas rpanuia» Gorodddexra.

JlaBnenue cBeta (B 4aCTHOCTH, JIaBJICHHE CBETa Ha aOCOJIIOTHO IMOTJIOIIAIONIYI0 U abCOJIIOTHO
oTpakaromryro nmosepxHocts). OnbiTel [1.H. Jlebenena.

Bonnogeie cBolicTBa yactuil. Bonnsl ne bpoitns. yimuaa BonHb! Ae bpoiins u pa3Mepsl obiactu
JIOKaJIM3alu1 IBIXKYIIEcs yacTullbl. KopmyckynspHO-BOIHOBOM qyanu3M. [Iudpakius 31eKTpoOHOB Ha
KpUCTaJljax.

Crneuunduka u3mepenuit B Mukpomupe. CooTHoleHus Heonpeaenéunoctei ['eiizendepra.

TexHuyeckue yCTpOICTBA M TEXHOJOTHYECKHE IMPOLIECCHl: CHEKTPOMETp, (hOTO3IeMeHT,
¢doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Llemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE C IMHKOBOH IIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.

UccnenoBanue 3aBUCUMOCTH COIIPOTHUBIICHUS MOJYIIPOBOTHUKOB OT
OCBEILLIEHHOCTH.

Cseronunon. CoiHeuHas
Oarapes.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsi, n(pAKMuKym
Wccnenoanue gporope3ucropa.
W3mepenue nocrossHHoM [Inanka Ha ocHOBe uccnenoBanus Goroaddekra. Viccnenopanue
3aBHCHMOCTH CHJIbI TOKA YE€PE3 CBETOAMO/] OT HAIIPSHKEHHUS.

Tema 2. Dusuxa amoma

OneITel 110 HCCIIENOBAHHUIO CTPOEHHUS aroma. [lmanerapHas MOJIeNIb  aToMa
Pesepdopna.

[Toctynater bopa. M3znydenune u morjomieHne (HOTOHOB MPU TEPEXOAE aToMa C OJTHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunsl ciektpoB. CriekTp ypoBHEM sHEPruu aTroma BoAaopoaa. CoOHTaHHOE U

BBIHYKJICHHOE U3JIly4eHHe cBeTa. Jlazep.

TexHu4eckue ycTpoWcTBa U TEXHOJOTUYECKHE MPOLECCHI: CIEKTPAIbHbIN aHAIU3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Llemoncmpayuu
Mopens onbita Pezepdopna. Habmonenue
JINHENYaThIX CIEKTPOB.
VYeTpoiicTBO U IeHicTBHE CUETUMKA MOHU3BUPYIOLIUX YacTUll. OnpeneneHue AJIUHbI
BOJIHBI JIA3€pHOTO U3TY4YECHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, RPaAKMUKym

HabmtoneHue nuHeRvaToro cexkTpa.

Hccnenosanue CIEKTpPa  Pa3pekKEHHOIO aTOMapHOIO0  BOAOpPOJAa U H3MEpPEHHUe
nocTtostHHOM Pumbepra.
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Tema 3. Qu3zuka amomnozo A0pa u INeMeHmMaAPHBIX YACMUY

Hyknonnas mozens sinpa ['eiizen6epra—lBanenko. 3apan supa. MaccoBoe uncino sipa. M3oromnsl.

PagnoakTBHOCTB. Anbda-pacnaa. DISKTPOHHBI M MO3UTPOHHBIA OeTa-pacma.
[Mamma-uznydenue.

3aKOH PpPaJUMOAKTHBHOIO pacnaza. PanmoaktuBHble wu3oTOonmbel B npupozae. (CpoiicTBa
MOHU3UPYIOLIETO U3JlydeHHsl. BinsHue paguoakTUBHOCTH Ha >KHBbIe opraHu3msl. EcrecTBeHHbIH (oH
u3nydyenus. Jlosumerpus.

DHeprust CBsA3M HYKJIOHOB B sizipe. SlnepHbie cuibl. Jledekt maccs sapa.

SAnepusie peakiuu. Jlenenue u cuHTe3 snep. AnepHeie peaktopbl. [IpoOieMbl ympaBiseMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCTIEKThl Pa3BUTHUS SACPHOU SHEPrETUKH.

Meroasl perucTpanuy 1 UCCICI0BAaHUS JIEMEHTAPHBIX YaCTHULL.

@OyHIaMEHTAIbHBIE  B3aMMOJCHCTBHS.  bapuOHBI, ME30HBI W JICNTOHBI.
[Ipeacrasnenue o CranaaptHoit Mmojenu. KBapk-TiirooHHast MOJIENb aJpOHOB.

®usuka 3a npeaenamu CrangaptHoil monenu. TéMHas marepus U TéMHas sHeprus. EauHcTBO

(bu3NIecKoil KapTUHBI MHpA.

TexHnuyeckue ycTpolcTBa U TEXHOJIOTHYECKUE IIPOLECCH: TO3UMETP, Kamepa Buiibcona, suepHbiit
pEaKTop, TEPMOSZIEPHBIN peakTop, aToMHasi 00M0a, MAarHUTHO- Pe30HaHCHas ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, npaxmuxym ccnenoBanne
TpeKoB yacTull (1o rotroBeIM (poTorpadusim). MccnenoBanue pagnoakTMBHOTO hoHa
C UCIIOJIb30BaHUEM J03UMeTpa. M3ydeHune morioueHus 0eTa-4acTHIl ATFOMUHUEM.

Paznen 8. DiieMeHTHI ACTPOHOMMH M ACTPOPU3NKH

Otanbl pa3BUTUA acTpOHOMHUHU. lIpukinagHOE M MHPOBO33PEHUYECKOE 3HAUYEHHE ACTPOHOMHUH.
[TpruMeHNMOCTH 3aKOHOB (PU3HUKH JJ151 OOBSICHEHHUS IPUPOIBI KOCMUYECKHX OOBEKTOB.

Meroabl  acTpoHOMHYECKMX — ucciefoBaHuil.  COBpeMEHHbIE  ONTHYECKHE  TEJIECKOIbI,
paznoTenIecKomnsl, BHeaTMOCc(hepHast aCTPOHOMHSL.

Bun 3Bé3nH0ro Heba. Co3Be3aus, sipkue 3BE3/bl, INIAHETHI, UX BUAUMOE IBHXKeHHE. CoaHeuHas

cucTema.

Connue. ConHevHas akTUBHOCTB. MicTounuk sHeprun ComHLa U 3BE3 1.

3BE31pl, UX OCHOBHBIE XapaKTEPUCTHKHU. J[marpamma «CHEKTpaJbHBIM KJIACC — CBETUMOCTHY.
3BE3/bI IVIABHOM IMOCIIEAOBATEIBLHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3]l TJIaBHOM
NoCJIeA0BaTENbHOCTH. BHyTpeHHEe cTpoeHue 38€31. COBpEMEHHBIE IIPEJICTABICHUS O IIPOUCX0KIEHUN
u 3Bosronnu CoslHIa U 3BE3]1. DTambl )KU3HU 3BE3NL.

Muneunsiii [1yts — Hamma I'anaktuka. [Tonoxxenue u asmxenne ConHia B ['anaktuke.
Tunel ranakTuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmupenue Bceenennoi. 3akon Xa060ma. Pasz0eranue rajakTuk.
Teopus bonporo B3peiBa. PenukToBOE M3IIydeHHE.

Macmirabnass  ctpykrypa  Bcenmennoil.  Meraranakruka.

Hepeménnsie npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

Habnronenus 3BE31HOr0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHHEM KOMITBIOTEPHBIX
NPUIOKEHUN ISl OTPENEICHUsT TOJIOKEHUST HEOSCHBIX O0BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3auss CeBEpPHOTO MOTyHMIapus U SPKUE 3BE3IBI.

Hab6mronenus B Teneckon JIyHbl, mi1aHeT, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUH.

Du3n4ecKuil NPAKTUKYM

Crioco0bl m3MepeHus: (U3MYECKUX BEIMYUH C MCIIOJB30BAaHMEM AaHAJOTOBBIX M LU(PPOBBIX
U3MEPHUTENIbHBIX MPUOOPOB U KOMIIbIOTEPHBIX JAaTUUKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCUTENbHbBIE
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BeauunH. O1ieHKa rpaHuI] MOrPeIHOCTEN.
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[IpoBeneHne KOCBEHHBIX HM3MEPEHUH, HWCCICIOBAHHMIA 3aBHUCUMOCTEH (U3NYECKUX BEIMYUH,
MpOBEpKa TPEUIOKECHHBIX THUIOTe3 (BBIOOp W3 paboOT, OMHCAHHBIX

B TEMAaTHYECKUX pa3zenax «Y4eHUYEeCKUN SKCIIEPUMEHT, 1a00paTOpHbIe pabOThI, TPAKTUKYM)).

O0o0maroniee nOBTOpPeHne

OO0oOmeHne M cucTeMaTH3alus COJEpXKaHUs pas3fenoB Kypca «MexaHukay,
«MonexynsipHas (pu3rKa U TEpPMOJUHAMUKAY, « DIEKTpoIuHaAMUKay, «Konebanus u BoIHb, «OCHOBBI
CHeLMalIbHOM TEOpUH OTHOCUTENIBbHOCTHY, «KBaHTOBas (u3mKay,

«DJI€MEHThI aCTPOHOMMHU M aCTPOUIUKI.

Ponb ¢u3uku 1 acTpOHOMUU B HKOHOMUYECKOM, TEXHOJIOTUYECKOM, COLMATbHON U ATHUYECKOM
cepax IeATENTPHOCTH YEJIOBEKa, pOJb U MECTO (PM3MKM M acTPOHOMHHU B COBPEMEHHOW HAyYHOMH
KapTHHE MHUPA, 3HAUYCHHE ONMHUCATEIbHON, CHCTEMAaTU3UPYIOLIEeH, OOBSICHUTENIHOW U IPOTHOCTUYECKOM
bynkunii ¢puzndeckoil Teopuu, poib (UINUECKOH Teopud B (OPMHPOBAHWUU NPEACTABICHUN O
¢u3nueckoil KapTUHE MHUpPA, MECTO (U3NYECKOH KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX IIPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3ydyenne kypca ¢usuku yrayonénHoro ypoBHs B 11 kmacce ocymiecTBIsieTCs C y4ETOM
COJICPKATEIIBHBIX MEXKIIPEAMETHBIX CBS3CH C KypcaMH MaTeMAaTHUKH, OMOJIOTHH, XHMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnovie NOHAMUA, CEA3AHHbIE C UZYYEHUEM MEMmO0008 HAYYHO20 NO3ZHAHUS:
SBJICHHUE, HAy4YHbIH (akT, runoresa, puzndeckas BeIMUUHA, 3aKOH, TEOPUS, HAOIIOIEHHE, DKCIIEPUMEHT,
MOJIeJTUPOBAHUE, MO/JIENb, U3MEPEHHE, IOTPEITHOCTH U3MEPEHUH, U3MEpPUTENbHbIE TPUOOPHI, IIUPpPOBas
nabopaTopus.

Mamemamuxa: Pemenue cucrtembl ypaBHeHUH. TpuroHomerpudeckue GYHKIUH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIINU
Ha OCH KOOpPJIMHAT, ClI0’KeHUE BEKTOpoB. [IponsBoaubie snemenTapHbix GyHkimil. [Ipuznaku mogodus
TPEYroJIbHUKOB, OIpeIeIeHHE IIJIOAAN IUIOCKUX GUryp u o0béma Ted.

Buonozua: >nextpuueckue sBIEHUS B KUBOHM MpHpone, KojeOaTenbHbIE ABMKEHUS B JKHUBOM
IIPUPOJE, IKOJIOTHUECKHUE PUCKH ITPU MPOU3BOJICTBE AIEKTPOIHEPIUH, IJIEKTPOMATHUTHOE 3arpsi3HEHHE
OKpY’Kalolllel cpeibl, YJIbTPa3BYKOBas IUArHOCTHKA B MEJIUIIMHE, ONTUYECKUE SBICHHS B KUBOU
IIPUPOJE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsI CTPYKTYpa TBEPIBIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

T'eocpagpus: MarHuTHBIE MONMIOCA 3€MIIM, 3al€XKHM MArHUTHBIX pyHd, (OTOCBEMKA 3eMHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: npuMeHeHNe OCTOSIHHBIX MAarHUTOB, JIEKTPOMArHUTOB, AIEKTPOABUTaTENb SIKOOH,
reHepaTop IMEePEMEHHOI0 TOKa, MHIAYKIMOHHAs IIeYb, JIMHUM JJIEKTPOIEpenad, 3JI€KTPOJIBUIATENb,
panap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBY-nieub, ynpTpa3ByKoBasi AUAarHOCTHUKA B
TEXHHUKE, TPOEKIIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA, COJTHEUHas baTapesi, CIyTHUKOBbIE TPUEMHUKH,
AJIepHasl SHEPTeTHUKA U KOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNabTaTbl OCBOEHHUS YyueOHoro mpeamera «PHU3UKa» JODKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYy4aroluXcsi PYKOBOACTBOBATHCA CGHOPMUPOBAHHON BHYTpEHHEN
MO3UIMEN JMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpUEHTAIMM, MO3UTUBHBIX BHYTPEHHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM LEHHOCTSM POCCHICKOTO OOIIECTBa, pacUIMpEeHUE >KU3HEHHOIO
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ONbITa W OHbITa ACATCIIBHOCTHU B IPOLCCCC pCain3dalliii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCHIUTATEIIHLHOM
JACATCIIbHOCTH, B TOM YHCJIC B YaCTU:

1) rPa’kIaHCKOr0 BOCTIMTAHMS

c(OpPMUPOBAHHOCTD rpaXk1aHCKOU MO3UIMKA  O0YYaroIIerocs KaKk  aKTHBHOIO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

MIPUHATHE TPaIUILIMOHHBIX 00I11eYeTOBEUECKUX TYMaHUCTUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH  COBMECTHYIO JeSITeTbHOCTD B UHTEpecax  IPakJaHCKOIrO

00111ecTBa, y4acTBOBAaTh B CAMOYIIPABICHUH B 00Pa30BaTEILHOM OpraHU3aInu;

yYMEHHE B3aHMO/ICIICTBOBAThH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU € MX (QDYHKIUSAMU U
Ha3HAUYCHHUEM;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM 1€ TENIbHOCTH;

2) NaTPHOTHYECKOro BOCIHTAHHS:
c(hOPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKOH WICHTUIHOCTH, TATPUOTHU3MA; [IECHHOCTHOE
OTHOIICHUE K  TOCYJIapCTBEHHbBIM CHUMBOJIaM, JOCTHKEHUSIM
POCCUHCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHHKE;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:
C(bOpMI/IpOBaHHOCTL HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOT'O ITOBCACHUA, CIIOCOOHOCTh OLICHUBATDH
CUTyallluroO u IIPUHUMATh OCO3HAaHHBbIC PCUICHU,
OPHUCHTHUPYAICH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI N 1L CHHOCTH, B TOM qUCJIC
B JCATCIBbHOCTH y‘IéHOFO;
OCO3HAHHC JIMYHOI'O BKJIaZa B IOCTPOCHHUEC YCTOIZQHBOFO 6yﬂymero;

4) 3cTeTHyecKoro BOCHHTAHUS:
9CTECTUYCCKOC OTHOLICHUC K MHUPY, BKIIO4Yasd SCTCTHKY HAY4YHOI'O TBOPYCCTBA, IIPHUCYIICTO
¢buznueckoil Hayke;

5) Tpynosoro BocnuTanus:

MHTEpEC K pa3nuuHbIM cepaM MnpodeccuoHANIbHON JesITeNbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
(GU3UKON ¥ TEXHUKOM, YMEHUE COBEPIIIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccuu u peaaTn3oBhIBATh
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO U CAaMOOOPa30BaHMUIO B 00JIaCTH (PU3UKH Ha
MPOTSKEHUH BCEU KU3HU,

6) sKoJ0rHYeCcKOro BOCIHTAHUS:

c(OPMHPOBAHHOCTH IKOJIOTHUECKON KYJIBTYphl, OCO3HAHKE II100aJILHOIO XapaKkTrepa
HKOJIOTUYECKUX MPOOIIeM;

IJTAHUPOBAHUE W OCYILECTBICHHUE JICWCTBUIM B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHMS LEJeH
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

Pacuinpenue onbiTa AESTENBHOCTH SKOJOTMYECKOW HAIMPaBICHHOCTH HA OCHOBE UMEIOLUXCS
3HaHUU N0 (PU3HKE;

7) UEeHHOCTH HAYYHOTO MO3HAHMSI:

C(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
buznyeckoil HayKu;

OCO3HaHME IEHHOCTH HAy4YHOH JAeATENIbHOCTH, TOTOBHOCTh B THpollecce H3y4deHUs (U3UKH
OCYIIECTBIISITH MIPOCKTHYIO M UCCIIEOBATEIBCKYIO MEATETbHOCTh HHIMBHIYATBHO H B TPYIITIE.

METANPEAMETHBIE PE3YJIbTATbBI
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Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE y4eOHbIe HeHCTBHS
Ba3oBble 1ornyeckue aeiicTBus:

CaMOCTOSITENILHO (POPMYITUPOBATh U aKTyalIM3UpPOBATh MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OIIPCACIIATH LUCIIN ACATCIIbHOCTH, 3a/1aBaTh MapaMCTPhl U KPUTCPUHN UX JOCTUKCHU S, BLISBIIATH

3aKOHOMEPHOCTH M TPOTHUBOPEUYHUS B PaCCMATPUBAEMBIX (U3NYECKUX
SBJICHUSX

pa3pabarbIBaTh IUIAH  PeUICHHUs  TpOOIeMbl C YYyéTOM  aHalh3a  HMEIOUIUXCS
MaTepuaIbHBIX U HEMaTEepUAIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh, OILCHUBATh COOTBETCTBUE PE3YJIHTATOB IIENISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh U BBINOJIHATH PabOTy B YCIOBUSIX PEaIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICICTBHS;

Pa3sBUBAaTh KPEAaTUBHOC MBIINIJICHUE ITPU PCIICHNH ) KU3HCHHBIX Hp06JIeM.

ba3oBble ucciieqoBaTeibCKHe 1eiiCTBUSA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH IMMOHATUSIMU U METOJIaMU (DU3UYECKON HAYKU;

BJIQJICTh HABBIKAMH  y4e€OHO-MCCIIEIOBATEILCKOM W MPOEKTHOM JESITENIbHOCTU B 00JIaCTH
($U3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUs 3a]ad
bu3nYECKOro coiep:KaHus, MPUMEHEHUIO Pa3InYHBIX METOIOB MO3HAHUS;

BIQJIETh BUJAMHU JIEATEIBHOCTH 10 TMOJYYEHHIO HOBOTO 3HAHUS, €ro WHTepIpeTalnu,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTyallMsIX, B TOM YHCIE IPU CO3TAHHUH
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICJCTBEHHbIE CBSI3U M aKTYaJIU3UPOBAThH 33Jauy, BbIBUIATh FMIOTE3Y €€
pellIeHus, HaXOAUTh apryMEHTBhI AJI JOKa3aTeJIbCTBA CBOMX YTBEP)KICHMI, 3alaBaTh NapaMmeTpsl U
KPUTEPUHU PELICHMUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ PEIICHUS 3aJaud Pe3yJbTaThl, KPUTUYECKH OLIEHUBATH HUX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U GOPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeIbHON JEATEILHOCTH, B TOM YUCIIE
pU U3y4eHUU (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 PU3HUKE B IPAKTUUYECKYIO 00J1aCTh KU3HEAEATETLHOCTH;

yYMeTh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX PEAMETHBIX o0acTeil;

BBIIBUTATh HOBBIE HJI€W, IpeJylaraTh OPUTMHAJIbHBIE MOJIXOJbl U PEUICHHS; CTaBUTh

poOJIeMbl U 3a]1a4u, JIOMyCKaloIue aJbTepHATUBHbIE PELICHHUS.

Pabora ¢ nndopmanmeii:

BIIQJIETh HABBIKAMHU TOMy4YeHUS HHPOpMAIUK (PUIUYECKOTO COAEP KaHUS U3 HICTOYHHUKOB
pasHBIX TUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH IMOUCK, aHAJIM3, CUCTEMATU3ALMI0 U UHTEPIIPETALIUIO
MH(pOpMaLlUU Pa3IMYHBIX BUIOB U (JOPM MpEACTaBICHUS;

OILIEHUBATh JIOCTOBEPHOCTH HH(POPMAITHH;

HCIIOJIB30BAaTh CpCIACTBA I/IH(i)OpMaHI/IOHHBIX N KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B pPEICHUA
KOTHHUTHUBHBIX, KOMMYHHKAaTHUBHBIX )51 OpraHnu3alluOHHBIX 3a1a4d C CO6J'IIOJIGHI/IGM Tpe60BaHHﬁ
HPrOHOMHUKH, TEXHUKH 0€30MacCHOCTH, TUTUEHBI, PECypcocOepekeH s, MPABOBBIX U 3TUYECKUX HOPM,
HOpPM UH(POPMAIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PM3UYECKOTO COJIEpPKaHUS B Pa3IMYHBIX (opMarax ¢ y4€TOM Ha3zHAUYEHUS
nH(pOpMalMKU U LIeJIeBON ayTUTOPUH, BBIOMpast ONTUMaIbHYIO (hOPMY MPECTABIECHUS U BU3yaTU3allUH.

KoMMyHukaTuBHBIE YHHBepcaJbHble yueOHbIe JeiicTBUS:
OCYILIECTBIIATH OOIIEHNE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JNESATEIILHOCTH; PACIIO3HABATh
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MPEANOCHIIKY KOHMIMKTHBIX CUTYallMi U CMATYaTh KOH(MIMKTHI; Pa3BEPHYTO U JIOTUYHO U3JI1araThb

CBOIO TOUYKY 3PEHHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMATh U UCTOJIb30BaTh IPEUMYIIECTBA KOMAaHAHOW 1 MHIUBHUlyalbHON pabOThl; BEIOUpPATh

TEMATHKY ¥ METO/Ibl COBMECTHBIX JICUCTBUMN C YIETOM OOIITIX HHTEPECOB,

Y BO3MOYKHOCTEH Ka)10T0 WIEHA KOJUIEKTHBA;

IIPUHUMATH LIEJI COBMECTHON EATENbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JICHCTBHS 110
€€ JOCTMIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACHpPENEATh POJIU C Yy4ETOM MHEHMM Y4YaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJa M KAXKAOTO YYaCTHHKA KOMaHIbI B OOLIUI pe3yibTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OLECHMBATh HUIEHM C MO3WLMU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBJIATH ITO3UTUBHOE CTPATEIMYECKOE MOBEACHUE B PA3JIUYHBIX CUTYaALHUSIX, IPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble yHMBepcaJibHble YuyeOHbIe JeiCTBHS
Camoopranu3anusi:

CaMOCTOSITENTPHO OCYIIECTBJIATH IIO3HABATEIBHYIO JESATEIPHOCTh B 00MacTu (U3MKA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (JOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH pELIEHUS pacyETHBIX M KAuyeCTBEHHBIX 3ajady, IIJIaH
BBITIOJTHEHUS PAKTUUECKOI pabOoThI ¢ y4ETOM MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHU;

JlaBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMK{ y4e€OHOI 0 IPeMETa Ha OCHOBE JIMYHBIX IIPEAIIOYTEHU;

JeaTh OCO3HAHHBIN BRIOOP, apTYMEHTUPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh NPHOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHUIO M MPOSBICHUIO IPYAULHUU B 00sacTH (PU3HMKHU, MOCTOSIHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOIMOHAJIBHBII HHTELICKT:

JaBaTb  OLEHKY HOBBIM  CHUTYyallUsiM,  BHOCHUTb  KOPPEKTHBBI B JIEATEIIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIa/IETh HaBBIKAMH MO3HABATEIbHOW peQuIeKCHM KaK OCO3HAHHS COBEPIIAEMBIX AEUCTBUN U
MBICIIUTENIbHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

HCIOJIb30BaTh NPUEMBI peQuieKCHM Ji1 OLIEHKH CHUTYallud, BbIOOpa BEpPHOTO pEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATh PELIEHUS MO UX CHUKEHHUIO; MPUHUMATh

MOTUBBI U apryMEHTHI JAPYIMX NpU aHAJIM3€ PE3yJIbTaTOB JEATEIBHOCTH; MPUHUMATh cebs,

MTOHMMas CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX MPU AHAINU3€E PE3YJIbTATOB JEATEIBHOCTH; IIPU3HABATD

CBOE MPaBO U MPaBO JPYTUX HA OUIHOKH.

B mporecce MOCTMKEHHS JMYHOCTHBIX PE3YJIbTAaTOB OCBOEHHS MPOTPaMMBI O (pu3MKe s
YPOBHSI CPEIHETO O0ILETO 00pa30BaHMs y 00YyUAIOIUXCS COBEPIICHCTBYETCS 9IMOYUOHANbHBIN UHMEIIEKN,
IpenonararoInil cOpMUPOBAHHOCTb!

CaMOCO3HaHUs, BKJIFOYAIOILEr0 CIIOCOOHOCTh OHUMATh CBOE AIMOIMOHAJIBHOE COCTOSHUE, BUIETh
HaIpaBJIEHUS Pa3BUTHS COOCTBEHHOMN SMOIIMOHATILHON c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMsI, BKIHOYAIOIIEIO0 CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJIEHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K HSMOLMOHAIBHBIM HM3MEHEHHUSIM U IPOSIBIATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;
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BHYTpeHHeﬁ MOTHBAIIMH, BK.IIIO‘IB.IOH.[Qﬁ CTPCMJICHUC K JOCTHIKCHUIO LICIIN U YCIICXY, OIITUMU3M,
HHUIIUaTUBHOCTb, YMCHHC HeﬁCTBOBaTB, nCcxoasa u3 CBOUx BOSMO)KHOCTGﬁ;

OMIIAaTHUH, BKJ'II-O‘{aIOH_[eﬁ CIIOCOOHOCTB MIOHUMATh OMOIMOHAJIBHOC COCTOSAHUEC APYI'UX, YYUTBIBATh
€TI0 IIpU OCYHICCTBJIICHUUN 06H.[CHI/ISI, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKMBAHUIO,

COMaJIbHBIX HAaBBIKOB, BKJIIOYArOIIMNX CIIOCOOHOCTH BBICTpaMBATb OTHOLICHHA C APYTUMU
JIFOAbMU, 336OTI/ITBCH, IIPOABJIATb HHTCPEC U pa3pCUIaATh KOH(l)J'II/IKTBI.

INPEJAMETHBIE PE3YJIbTATbBI

K konmy oOyuenust B 10 ki1acce mpeaMeTHble pe3yabTaThl Ha YIIyOJEHHOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

IIOHUMATh POJib (PU3UKU B SKOHOMUYECKOH, TEXHOJIOIMUECKOH, IKOIOINYECKOH, COLIMANbHON |
THUYECKONW cdepax JesITeIbHOCTH 4YelloBeKa, pojlb M MeCcTO (PU3MKH B COBPEMEHHON Hay4HOM
KapTHUHE MHpA, 3HAYEHHE ONUCATENbHOM, CHCTEMaTU3UPYIOLIEH, OOBSICHUTEILHOM U IPOTHOCTUYECKOU
bynkunii  pusnyeckod TEOPUM — MEXAaHUKH, MOJEKYISIpHOW (HU3MKH U TEPMOJMHAMHKH, POJIb
¢du3nveckoit Teopun B GOPMUPOBAHUH MPECTABICHUN O (U3NIECKOI KapTHHE MHUPA;

pa3nuyath yCIOBHUS NPUMEHUMOCTH Mojelneld (U3HYECKHX Tell M TPOLECCOB (SIBICHUIN):
MHepLUaIbHas cucTeMa OTCcuYETa, aOCOIIOTHO TBEPAOE TENO, MaTepUabHas TOYKA, pABHOYCKOPEHHOE
JBUKEHHE, CBOOOIHOE TaJieHne, a0COIOTHO yrpyrast 1edopManus, abCOIOTHO yIIPYroe U aOCOTFOTHO
HEYIIPYroe CTOJKHOBEHUS, MOJEIH ra3a, )KUJIKOCTH U TBEPOro (KPUCTAIUIMUECKOI0) Tea, UACaIbHbIH
ra3, TO4e4HBIN 3apsAJl, OTHOPOJHOE IIEKTPUYECKOE T10JIE;

pa3nuyath yciaoBHs (IpaHMLbI, 00JacTH) NPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, IOHMMATh
BCEOOIM XapakTtep (yHIaMEHTATbHBIX 3aKOHOB M OTPAHWUYCHHOCTb WCIOJB30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBaTh M OOBACHATh MEXAHUYECKHE IIPOLECCHl U SBJICHUS, HCIOJIb3ys OCHOBHBIE
MIOJIOKEHHS M 3aKOHBI MEXaHUKH (OTHOCUTEILHOCTh MEXaHMYECKOTO JIBHKEHHS, (POPMYITBI KHHEMAaTHK!
PaBHOYCKOPEHHOTO JBW)KEHUS, MpeoOpa3oBanusi [ammies A CKOpPOCTH M TEPEMEUICHHUS, 3aKOHBI
HeroTOHa, NpUHIMI OTHOCUTENBHOCTH [ 'anuiies, 3aKOH BCEMUPHOIO TATOTEHUs, 3aKOHBI COXPaHEHUS
UMITYJIbCa U MEXaHUUYECKOW SHEPIuu, CBsI3b pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMUYEeCKOW SHEepruu,
YCIIOBHS paBHOBECHS TBEPJOIO TeJa), MPH 3TOM HMCIIOJIB30BaTh MATEMAaTHUECKOE BBIPAXKEHNUE 3aKOHOB,
yKa3blBaTh YCJIOBHSI MPUMEHMMOCTH (PU3MUECKMX 3aKOHOB: IpeoOpa3oBaHuil ['amuies, BToporo u
TPETbEro 3aKOHOB HpIOTOHA, 3aKOHOB COXPAHEHHUs HUMIyJIbCa M MEXAHMYECKOM DHEPIuH, 3aKOoHa
BCEMHUPHOI'O TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIIOBBIE MPOLIECCHI U SIBJICHUS, UCIIOJIb3Ys] OCHOBHBIE TOJOXKEHHUS
MKT u 3akoHBI MOJEKYJISIpHOM (U3MKU M TEPMOJMHAMUKU (CBSA3b JABJICHUS HJCAIbHOTO Traza co
CpeHEW KHMHETHYECKOW HSHEPruey TEIUIOBOTO IBMIKEHUS M KOHIICHTPALIMEW €ro MOJIEKYN, CBS3b
TEMIIEpaTyphl BEIIECTBA CO CPEAHEN KHHETUYECKON

SHEpPrueil TEIIOBOro JBM)KEHUS €ro YacTHUll, CBSA3b JABJICHUS WJEAIBbHOIO ra3a ¢ KOHLIEHTpauuen
MOJIEKYJI M €r0 TEMIIEpAaTypol, ypaBHeHnEe MeHeneeBa—Knaneipona, nepBblil 3aKOH TEPMOJAUHAMUKH,
3aKOH COXpPaHEHHUS SHEPruu B TEIUIOBBIX Ipolleccax), MPU 3TOM HCIOJIb30BaTh MaTEMaTHYECKOe
BbIpaXXCHHE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH ypaBHeHHsI MeHneneesa—Kianeipona;

aHAJIM3UPOBATh U OOBSACHATH AJIEKTPUUYECKUE SIBICHUS, HCIIOJb3ysS OCHOBHBIE IMOJIOKEHUS H
3aKOHBl  JJIEKTPOAMHAMMKM  (3aKOH COXpaHEHHUs DJEKTPUYECKOro 3apsana, 3akoH KyioHa,
MOTEHLNATBHOCTh AJIEKTPOCTATUYECKOTO MO, IPUHLHUIT CYNEPHO3UIUHN EKTPUUYECKUX MOJeH, npu
TOM YyKa3blBas YCJIOBUS MPUMEHHMMOCTH 3akoHa KyrnoHa, a Takke TNpaKkTUYECKH  Ba)KHBIE
COOTHOLIEHUS: 3akoHbl OMa I ydacTKa LEeNu | JUIS 3aMKHYTOH 3JIEKTPUYECKON LENH, 3aKOH
Jbxoyns—Jlenna, npasuna Kupxroda, 3axonst @apazaes 1Jis 2IEKTPOIIN3a);

OINUCHIBATh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCIOIb3YS BEIMUHHBI: MIEpEMEIIEHNE, CKOPOCTb,
YCKOpEHUE, UMITYJIbC Tejla U CUCTEMBI TeJl, CHJIa, MOMEHT CHJIbI, JaBJIeHHe, TOTEHIIUaIbHAs YHEPTHs,
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KHUHETHUYECKasi SHEPTHs, MEXaHUYECKasi SHEPTHsl, pab0Ta CHIIbI, ICHTPOCTPEMHUTEIFHOE YCKOPEHUE, CHUTa
TSKECTH, CUJIA YIIPYTOCTH, CUJIAa TPEHHUS, MOIIIHOCTh, SJHEPTUsI B3aUMOIEUCTBUA Tena ¢ 3eMIEl BOIM3U
e MOBEPXHOCTH, SHEPrus ymnpyrou nedopManuy HPYKHUHbBI, KOJIUYECTBO TEIUIOTHI, abCOIIOTHAS
TeMIeparypa Teia, paboTa B TEpMOAMHAMUKE, BHYTPEHHSSI SHEPTHS UACAIHHOIO OJHOATOMHOTO Ia3a,
paboTa uIeanbHOro ra3a, OTHOCUTEIbHAS BIAXKHOCTh Bo3ayxa, KIIJ[ naeansHOro TemioBoro 1BUraTess;
3JIEKTPUYECKOE T0JI€, HAIPSKEHHOCTD 3JIEKTPUUYECKOTO M0JIs1, HANPSHKEHHOCTD I0JIs1 TOUEYHOT0 3apsia
WJIM 3apsKEHHOTIO 111apa B BAKYYME U B IMBJIEKTPUKE, TOTEHIMAN 3IEKTPOCTATUYECKOr0 M0JIsA, pa3HOCTh
IIOTCHIMAJIOB, JIEKTPOJABMKYILAsS CHJIA, CHJIA TOKA, HAIPSIKEHHE, MOIIHOCTb TOKA, JJIEKTPUYECKas
€MKOCTb IUIOCKOIO KOHJIEHCATOpa, CONPOTUBIEHUE YYacTKa LENU C IIOCJIECI0BATEIbHBIM H
NapajuieIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPIHS JIEKTPUUECKOr0 MOJIsl KOHJAEHCATOPa;

OOBSICHATH OCOOCHHOCTH MPOTEKAHMSI PU3UIECKUX SIBICHUI: MEXaHUUECKOE IBUKECHHE, TETNIOBOE
JBUKEHHE YaCTHII BEIIeCTBa, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddy3us, ucnapeHue,
KUIIEHUE W KOHJICHCAlMsl, IUIABJICHHME M KPUCTAUIM3alMs, HAMPABICHHOCTh TEIUIONEpeaauH,
ANEKTPU3ALHUS TeJl, 3KBUIIOTEHLINAIBHOCTb [IOBEPXHOCTH 3aPsKEHHOTO IIPOBOAHUKA;

MPOBOAUTh HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKOW BETUYMHBI OT JPYrod ¢
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHUH, TMPU OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yNIbTAThl TOJYYCHHON 3aBUCUMOCTH (DU3WYECKHX BEIMYMH B BHUAC TpaduKoB ¢ y4ETOM
a0COJIOTHBIX TMOIPEUIHOCTEN HM3MEPEHUM, JeNaTh BBIBOJBI [10 pe3ysbTaTaM UCCIIEOBAHMUS;

MPOBOANTHh KOCBEHHBIE M3MEPEHUS (PU3UUYECKUX BEIUYUH, MPH 3TOM BBIOUpATh ONTHMAIbHBIH
METO/I U3MEPEHUsI, OLICHUBATh A0COIIOTHBIE U OTHOCHTEJIbHBIC MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
WU3MEPEHU;

MPOBOJUTH ONBITHI MO NPOBEPKE MPEIOKEHHON THUIOTE3bl: IUIAHUPOBATh SKCIIEPUMEHT,
C06I/IpaTI) SKCIICPUMCHTAJIbHYIO YCTAHOBKY, aHAJIU3UPOBATH NOJTYUCHHBIC PE3YJIbTAThl U ACJIaTh BBIBOJ
0 CTaryce MPeaIOKCHHOU TUTIOTE3bI;

coOroIaTh TpaBmUiia OE30MacHOTO TPyAa NPH MPOBEACHUH WCCICAOBAHUNA B paMKax y4eOHOTO
OKCIEPUMEHTa, TPAaKTUKyMa W Y4eOHO-HCCIEeNOBATEIbCKOW W MPOSKTHOW AEATENBHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPOUCTB U 1a00OPaTOPHOTO 000pYIOBaHHS;

pemars pacuéTHbIC 3a/ladydl C SBHO 33JaHHOM U HESIBHO 33JIaHHON (U3MYECKOW MOJENbl: Ha
OCHOBaHWU aHaJHN3a YCIOBUS OOOCHOBBIBATH BHIOOpP (DM3MUECKOI MOJIEIH, OTBEUAIOIIeH TpeOOBaHHIM
3a/1a4M, NMPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNAaThl (PU3MUYECKUX TEOPHH Npu
HCIIOJIb30OBAHMU MATECMATUYCCKHUX METOJ0OB PCHICHHA 3aaa4d, IMPOBOAWTH paCLIéTI)I Ha OCHOBAaHHUU
MMEIOLIUXCA JAHHBIX, aHAJIU3UPOBATH PE3YIbTATHl U KOPPEKTUPOBATH METOJBI PEUICHUS C Y4ETOM
MOJIYYEHHBIX PE3yJbTaTOB;

pemath KayecTBeHHbBIE 3a7aud, TpeOyrollne MPUMEHEHHUs 3HaHWW U3 Pa3HBIX pa3JesioB Kypca
bu3MKM, a TakXKe WHTeTrpali 3HAHWK W3 APYTUX MPEIMETOB E€CTECTBEHHO-HAyYHOTO  IIMKJIA:
BBICTPaWBaTh  JIOTMUECKYH)  LEMOYKY  PACCyKJIEHUM C ONOpOoM Ha M3YYCHHbIE 3aKOHBI,
3aKOHOMCPHOCTH U (1)PI31/I‘I€CKI/IC SIBJICHUS

HCIIOJIB30BATh TCOPCTUUCCKHUE 3HAHUA JIA OOBSICHEHHS OCHOBHBIX IMPUHIUIIOB pa6OTI)I
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;

MPUBOJIUTh TPUMEPHI BKJIAJa POCCUUCKUX | 3apyOekKHBIX YYEHBIX-(DU3UKOB B pPa3BUTHE
HAyKH, B 00BsCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUH;

aHAJIM3UPOBATh M OIEHUBATh TOCJIEICTBUS OBITOBOW W MPOU3BOJACTBEHHOW MAESITENHLHOCTU
YEJIOBEKa, CBS3aHHOW ¢ (DU3WYECKUMH TMPOIECCaMH, C TO3HMIMK HSKOJOTUUECKOW O€301acHOCTH,
HpeI[CTaBJ'IeHI/Iﬁ 0 panuoHaJIbHOM IIPpHUPOAOIIOJIB30BAHUH, a TaKXE PA3yMHOM HMCIIOJIB30BaHUN
JOCTYKCHHU I HAyKU U TEXHOJIOTHI IS TaTbHEUINEr0 Pa3BUTHS Y€IIOBEYECKOTO 00IIeCTBa;

MPUMEHSITh pPa3IMYHbIe CMOcoObl pPaboTel ¢ uHpopMaruell (Gu3mdeckoro cojepxaHus ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX HWH(MOPMAIMOHHBIX TEXHOJOTHH, TpPU ITOM HCIOJIb30BATh
coBpeMeHHbIe NHGOPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA, TIepepadOTKU U MPeIbsBICHUs y4eOHOH 1
HAYYHO-TIOMYJISIPHON MH(MOpMAaIIUU, CTPYKTYPUPOBAHMS U UHTEPIPETAINHA HHPOPMAIIH, TTOTyIeHHON
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U3 Pa3IMYHBIX UCTOYHUKOB, KpUTHUYECKH aHAJIM3UPOBATh MOJy4aeMyl MH(OPMAIMIO U OLCHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH, TaK U HA OCHOBE aHAJIN3a UCTOYHHUKA HHPOPMALIH;
IPOSBJISITh OPraHU3ALMOHHBIE M IO3HABATEIIbHBIE YMEHHUS CaMOCTOATENbHOIO NPHOOpETeHUs
HOBBIX 3HAHHH B MpOIlecce BHIOTHEHNUS MPOSKTHBIX U y4eOHO- HCCIIEeI0BATENbCKIX PadoT;
paboTaTe B Tpynme ¢ HCIOJHEHHEM pPa3IMYHBIX COIMAJIBHBIX PpOJICH, MIaHMpPOBaTh padoTy
IPyNIBbl, PalUOHAIBHO pPaCHpPENeNATh JACATEIBHOCTh B  HECTaHAAPTHBIX

CUTYalUsIX, aIeKBATHO OLIEHUBATh BKJIAJ Ka)KJOTO U3 YYaCTHUKOB I'PYIIIbI B PELLICHUE
paccmaTpuBaeMoi poOsIeMsl;

IIPOSABIIATH MOTHBALIUIO K Oynyiei npodeccuoHaIbHON JESTEIILHOCTH 110
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonmy oOyuenust B 11 kjacce mpeaMeTHbIe pe3yJabTaThl Ha YIiayOJIEHHOM YpPOBHE JOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y 00YYAIOLIUXCS YMEHUA:

IIOHUMATh POJIb (PU3UKHU B SKOHOMHUYECKON, TEXHOJIOTUYECKOH, COLIMATIBbHOM U 3THUYECKOH cepax
NeSITEIbHOCTH YEJIOBEKa, POJIb U MECTO (PM3MKH B COBPEMEHHOW HAy4YHOW KapTHHE MHpa, pPOIb
ACTPOHOMHUH B IPAKTUUECKOMN €ATEIbHOCTHU UEIOBEKA U JalbHENIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYEHUE OIUCATEIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSICHUTENBHOM M IPOrHOCTUYECKOM (GYHKUUH
¢u3nueckoil TeopuM — BIEKTPOAMHAMHUKH, CHEIMAIbHOM TEOPHUM OTHOCUTEIIBHOCTH, KBAHTOBOM
¢u3uky, ponas ¢puznyeckoil Teopuu B GOPMHUPOBAHUYU NPEACTABICHUN O (PU3NUECKON KapTHHE MUpA,
MeCTO (HU3UYECKOM KapTHHBI MHpa B OOIIEM psdy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPO/IE;

pa3nuyath yCIOBHUS NPUMEHUMOCTH MOJAENed (U3NYECKHX TEN M IPOLECCOB (SIBICHHM):
OJTHOPOJHOE 3JIEKTPUYECKOE U OJHOPOJAHOE MAarHUTHOE IO, TapMOHHMYECKHE KoseOaHwUs,
MaTEMaTUYECKUH MAaATHUK, WJCAJIbHBIA NPYKUHHBI MasTHUK, TAPMOHMYECKUE BOJIHBI, UICAIbHBIN
KoJieOaTeNbHbIM KOHTYp, TOHKas JIMH3a, MOJIEeJIel aToMa, aTOMHOTO sjpa U KBAHTOBOW MOJIENIU CBETA;

pa3nuyath yciaoBHs (IpaHMIbI, 00JacTH) NPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IIOHUMATh
BCEOOIM XapakTtep (yHIaMEHTATbHBIX 3aKOHOB M OTPAHMYCHHOCTb HWCIOJIB30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH JIEKTPOMArHUTHBIE MPOLIECCHl U SIBJIEHMSI, UCIOJB3Ysl OCHOBHBIE
MOJIOKEHUS U 3aKOHBI 3JICKTPOANHAMUKH U CIIEIUAIbHOM TEOPUU OTHOCUTEILHOCTH (3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsAa, cuia Amnepa, cuiia JIopeHa, 3aKkoH 3J€KTPOMarHUTHOM MHIYKIIUH, IPABUJIO
Jlenna, cBsa3p D/IC caMOMHAYKIMK B 3JIEMEHTE JIEKTPUUECKOMN L€ CO CKOPOCTBIO U3MEHEHUS CHIIBI
TOKA, MOCTYJaThl CEHATbHON TEOpUN OTHOCUTENBHOCTH DWHILTEIHA);

aHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE MPOIIECCHI U SBJIEHUS, UCTIOJIb3YsI OJI0KEHNS KBAaHTOBOM
¢usuku (ypaBHeHue DiHmITeNHA 11 poToaddexTa, mepBblii U BTOpoil moctynarsl bopa, mpuHIMI
COOTHOILLIEHUS HeompenenéHHocTel ['eizendepra, 3aKOHbI COXpaHEHMsI 3apsJ0OBOI0 U MAaCCOBOI'O YHCET
Y DHEPTHUH B AJIEPHBIX PEAKIMSIX, 3aKOH PaHO0aKTUBHOIO paciasa);

ONHUCHIBaTh (DU3UYECKHE TMPOLECChl W SBIEHHS, MCIOJIb3Ysl BEJIWYMHBL: HaNpsHKEHHOCTh
IIEKTPUYECKOTO  TOJIsS, IMOTEHLIMAI  BJEKTPOCTATHYECKOrO  IOJIA, PAa3HOCTh  IOTEHLHAJOB,
AIIEKTPOJBIIKYILAS CHUJIAa, MHAYKLUMS MArHUTHOTO TMOJsl, MarHUTHBIA TOTOK, cuja AMIepa,
WHAYKTUBHOCTbB, 3JIEKTPOJBIKYIAS CHUJIa CAMOMHAYKIIUU, SHEPTUs MarHUTHOTO MOJIsS MPOBOJHUKA C
TOKOM, PEJIATUBUCTCKUNA UMITYJIbC, TMOJHASI SHEPTHUsl, SHEPTHsl MOKOSI CBOOOIHOM YacCTHIIbl, SHEPTUS U
UMIYJbC (POTOHA, MACCOBOE YMCIIO U 3apsij Spa, SHEPTHs CBA3H A1pa;

OOBSICHATH OCOOCHHOCTH TIPOTEKaHUs! (DU3MUYECKUX SBICHWH: DIIEKTPOMArHUTHAS WHIIYKIIHS,
CaMOMHJYKIUS, PE30HAaHC, HWHTep(hEepeHIUs BOJH, IU(paKUus, AUCIEpCUs, IMOJHOE BHYTPEHHEE
oTpakeHue, ¢GorodnekTpuueckuil 3pdext (dporoaddekr), anvpa- u Oera-pacmaabl suep, ramma-
U3JIy4eHue sjep, GU3ndecKrue MPUHIMIIBI CIEKTPATbHOTO aHAIN3a U paboTHI Jla3epa;

OTIPEIeNIATh HAIpaBICHNUEe WHAYKIIMA MAarHUTHOTO TOJISl IIPOBOJAHHUKA C TOKOM, CHIJIBI AMIiepa |
cuiel JIopeHiia;

CTPOUTH M300pa)keHue, CO3/1aBaeMoe MJIOCKUM 3€pKajiOM, TOHKOW JIMH30M, U PacCUUTHIBATH €TI0
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XapaKTEPUCTUKHU;
MPUMEHATH OCHOBOIOJIATAIOIINE ACTPOHOMUYECKUE TTOHATHS, TEOPUH U 3aKOHBI JUISI aHAJIW3a U

00BsicHEHUST  (DU3MYECKUX TIPOIECCOB, MPOUCXOIANIMX B  3BE3/AX, B 3BE3NHBIX CHCTEMax, B

MEXTaJIaAKTHYECKOM CpeJie; IBHKCHUS HEOSCHBIX TEJI, IBOJIIOIMH 3BE3/] 1 BeeneHHoi;

MPOBOJIUTHh MCCIICIOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIMYMH C HCIIOJIB30BAHUEM IPSMBIX
W3MEPEHHI, TIPU DSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHPOBATh PE3YJbTAThl IOJTYyYECHHOMN
3aBUCHUMOCTH (PU3WYCCKUX BEIMYMH B BHUAC TPadUKOB C Y4ETOM aOCONIOTHBIX IOTPEIIHOCTEH
M3MEPEHHUI, J1€J1aTh BBIBOJBI 10 PE3YIbTATAM UCCIIEIOBAHMS;

MPOBOJNTHh KOCBEHHBIC M3MEPEHUS (PU3UUECKUX BEIMYWH, IPU 3TOM BBHIOMpATh ONTHMAIbHBINA
METOJ] U3MEPEHUsI, OIICHUBATh AOCONOTHBIC W OTHOCUTEIHHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX
W3MEPEHHUI;

MPOBOJUTH OIBITHI MO MPOBEPKE MNPEAJIOKEHHOW THUIOTE3bl: IUIAHUPOBATh JKCIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJIYYCHHBIC PE3YyJIbTaThl U JEIaTh BBIBOJ
0 CTaTyCe NPEIOKEHHON THIIOTE3bI;

OMMCBIBATh METO/bI IOJYUYECHUSI HAYYHBIX aCTPOHOMUYECKHUX 3HAHUI;

coOroaTh mpaBuiia OE30MacHOTO TpyAa MpU MPOBEACHUU HCCIEAOBaHUN B paMKax y4eOHOTro
OKCIIEPUMEHTA, TMPAKTUKyMa U Y4eOHO-HCCICIOBATEIIbCKOW ¥ TPOCKTHOW JEATEIBHOCTH C
HCIIOJIb30BaHNEM U3MEPHUTEILHBIX YCTPOKUCTB U JIA0OPATOPHOTO 000PYIOBAHNS,

pemniath pacuéTHBIC 3a/Jaud C SBHO 3aJIaHHOW M HESBHO 3a/IaHHOW (PM3MYECKON MOJCNBIO: Ha
OCHOBaHMU aHAJIM3a YCIOBHS BBIOMpATh (PU3MUECKHE MOJENM, OTBEYAIOIIME TPeOOBaHHAM 3a/ayH,
NPUMEHSTh (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJaThl (PH3UYECKHX TEOpUH TIpU
WCIIOJIb30BAHUM MATEMaTUYECKUX METOJOB PELICHHUS 3aJay, MPOBOAUTH PACUETHl HA OCHOBAHUU
MMEIOIIUXCA JAHHBIX, aHAIM3UPOBATH PE3YJbTAThl U KOPPEKTUPOBATh METOAbI PEUICHUS C Y4ETOM
MOJYYEHHBIX PE3YJIbTATOB;

peliaTh KayecTBEHHbIE 3a7aud, TpeOyrolue MPUMEHEHUsl 3HAHUM M3 pa3HbIX pa3lelioB Kypca
bu3nKy, a TaKkKe HWHTErpallMi 3HAHUN U3 APYTrUX MPEeIMETOB E€CTECTBEHHO-HAYYHOIO  IUKIIA!
BBICTPAMBaTh  JIOTMYECKYIO LEMOYKY  PacCyKIEHUW C ONOpOM Ha M3YyYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (DU3UYECKHUE SBIICHNUS,

WCIIONB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBACHEHHS OCHOBHBIX MPHUHIIUIIOB pPalbOTHI
WU3MEPUTEIIbHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

MPUBOJUTH TMPUMEPHI BKJIaJa POCCHICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHI;

aHAJIM3UPOBaTh M OIEHUBATh TIOCIEACTBUS OBITOBOM W TPOU3BOJCTBEHHOW AESITETHHOCTU
YeNOBEeKa, CBSI3aHHOW C (PU3MYECKUMH TMpolleccaMH, C TO3MIMM HKOJIOrMYecKoil 0e30macHOCTH,
NPEACTABICHUI O palMOHAJIBHOM NPHUPOAOINOIb30BAHUM, a TaKKe€ pa3yMHOM HCIOJIb30BAHUU
JTOCTHIKEHU I HAYKU U TEXHOJOTUH JJIs JANbHEHUIIIET0 pa3BUTHS YEJIOBEUECKOTO OOIIEeCTBA;

MPUMEHATHh pa3lInyHbIe CMOCOOBl PaboThl ¢ uHpOpMaIMel (U3HUUIECKOTO COJEpKaHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(POPMAIMOHHBIX  TEXHOJOTHM, TIPU ITOM HCIOIB30BaTh
COBpEeMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JUIsI TIOUCKA, TIEPEPa0OTKU U MPEAbIBICHUSI YUeOHOH U
Hay4YHO-TIOMYJISIPHOW WH(OpPMAINU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUN WHPOPMAIIUU, TIOTyISHHON
W3 Pa3IMIHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJydaeMyt0 WH(POPMAIIUIO U OI[CHUBAThH €&
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIINXCS 3HAHUM, TaK M HA OCHOBE aHAJIN3a UCTOYHHUKA WH(OPMAIINH;

MPOSIBJISITh OPTAaHU3AIMOHHBIE W TI03HABATEIbHBIE YMEHHsI CaMOCTOSITEILHOTO MPHOOpPETEHUS
HOBBIX 3HAHHUH B MPOIIECCE BHIMOTHEHUSI IPOCKTHBIX U yU4eOHO- UCCIEI0BATEIBCKUX padoT;

paboTaTth B TpyMINe C HCIOJHEHHWEM PAa3JIHYHBIX COIMATBHBIX POJICH, TUIAHMPOBATH pPaboOTy
TPYIIIBI, PalMOHAIBHO PACTIPEEsITh JACSITEIPHOCTh B HECTAHJAPTHBIX CHUTYAIUAX, aJIeKBAaTHO
OIICHUBAThH BKJIAJ KXKIOTO U3 YYaCTHUKOB I'PYIIIHI B PEIICHUE pacCMaTPUBaeMOM MTPOOIIEMBI,

MPOSIBIATH MOTHBALIUIO K Oymymieit npodeccnoHanbHOM JEeSATEIBbHOCTH IO
CIIENUATLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODHUIISL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumenoBanue K o
0 OJINYECTBO CHOBHBIE BUJIBI AEATEILHOCTH
pa3esioB U TeM [IporpammHoOe conepkanue ARLAL
/i 4acoB 00yJarOIIHXCSI

yueOHOro npeaMera

Pa3nen 1. HayuHnblii MeTOJ NO3HAHUSA NPUPOABI

1.1 Hayunsb1ii MeTox 6
MTO3HAHUS TPUPOJIbI

®usuka — pyHIaMeHTallbHAs HayKa

o mpupoe. Hayunblit MeTOI TO3HAHUS U
METOBI HCCIETOBAHUS (PU3NIECCKUX SIBICHUN.
DOKCHEPUMEHT U TEOpUsi B IMpoIecce
nmo3Hanusi npuponsl. HaOmonenue wu
HKCIEPUMEHT B (PU3UKE.

Crioco0bl u3MepeHus (pU3NIECKUX BETUUNH
(aHanoroBsle U U(PPOBBIE U3MEPUTEIbHBIE
puoOOPHI,

KOMIIBIOTEPHBIE  J1TaTYMKOBBIE
[TorpemnocTn  M3MepeHUH
BenM4UH (abCoNOTHAS U

CUCTEMBI).
(buzmIecKux

OTHOCHUTEJIbHAs).

MonenupoBanue GU3MUECKUX SBICHUNA U
IpoleccoB (MaTepHuagbHas TOYKa, a0COIIOTHO
TBEPIOE TEJIO, UICATBHAS KUIKOCTb,
HeadbHBIN a3, TOUeYHBIN

3apsan). ['unore3a. ®usnyeckuii 3aKoH,

VYyacTue B JUCKYCCHH O POJH (pru3muecKon
TeOopHH B (HOPMUPOBAHHUU NIPEICTABICHUN O
(bu3nyecKoil KapTUHE MUpa, MECTe
(¢u3nyecKoil KapTHHBI MHUpa B OOIIEM Py
COBPEMEHHBIX

€CTECTBEHHO-HAYYHBIX PEACTABIECHUHN O
IPUPOJIE.

N3yuyeHue NOHATUH «TUIIOTE3a»,
«(u3nUeCcKUil 3aK0H», «PU3NYECKaAsT TEOPUSD).
PaccmoTpenue rpanul] IpUMEHUMOCTH
(bu3NYECKUX 3aKOHOB.

CpaBHeHue U3MepeHUN (GPU3NUYECKUX BETUUUH
IIPY IOMOIIY aHAJIOTOBBIX M LIU(PPOBBIX
M3MEPUTENIbHBIX TPUOOPOB, HATIPUMED, TPU
M3MEpPEHUH CUJIbl TOKA U HAIIPSKEHUS B LIENH
MIOCTOSTHHOTO TOKa IIPU MOMOIIH aHAJOTOBBIX U
i (ppoBbIX

U3MEPUTETbHBIX TIPUOOPOB.
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TPaHMIIBI €r0 MpUMEHUMOCTU. Du3nueckas
TEOpHusl.

Ponw u mecTo ¢puszuku B popMupoBaHuu
COBPEMEHHOM HAYYHOU KapTUHBI MUpPa, B
MPAKTUYECKOU JAEATEIbHOCTH JIIOACH

OcBoenmue crroco00B OLIEHKH TOTPEIIHOCTEH
HU3MEpPEHU.

OcBoeHHEe OCHOBHBIX MTPUEMOB PadOTHI C
nudpoBoii taboparopueit o Gu3uKe,
HaIIpUMeEp, IPU H3MEPEHUHN (PU3NIECKIX
BEJIMYMH MIPH MTOMOIIN KOMITBIOTEPHBIX

JIaTYNKOB
Wroro no pazneny 6
Paznen 2. Mexanuka
2.1 Kunemaruka 10 Mexannyeckoe IBUKECHUE. IIpoBeneHnE KOCBEHHBIX U3MEPEHUI

OTHOCUTENBHOCTh MEXAHUUYECKOTO
nerkenna. Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a1a4M MEXaHHUKH.
Panuyc-BekTOp MarepralbHON TOUKH, €T0
IIPOEKIIMH HAa OCH CUCTEMBI KOOpJUHAT.
Tpaexropus.

Ilepemerienue, CKOpoCTh (CpesiHss CKOPOCTb,
MTHOBEHHAs CKOPOCTh) i YCKOPEHHUE
MaTepUaIbHOU TOUKH, UX MPOEKIIMH HA OCU
cucteMmbl KoopauHat. CliojkeHne nepeMerieHnit
U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
MPSIMOJIMHENTHOE IBUKEHUE.

3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS U IIyTH MaTEpUaIbHON TOUKH OT
BPEMEHU U UX I'paduKu.

MI'HOBEHHOI CKOPOCTHU U YCKOPEHHUs Tenla, B
TOM YHCJIE YCKOPEHHUSI CBOOOTHOTO MaICHUS,
IIPOBE/ICHUE UCCIIEJOBAHUS 3aBUCUMOCTEN
MeXy PU3NYECKUMU BEIMUNHAMU (TIyTH

OT BpEMEHU NPU PABHOYCKOPEHHOM
JBUKEHHUH, IepHoa 0OpalieHnss KOHHYeCKOTo
MasiTHUKA OT €ro MapamMeTpoB) U OMBITOB 110
IIPOBEPKE NPEI0KEHHON THIIOTE3bI

IIPU U3YYEHUU PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBUKEHHU S, IBUKEHUS Tela,
OpOLIEHHOT0 TOPU30HTAIBLHO, ABMKEHHS TeNa
10 OKPYXHOCTHU

C MTOCTOSIHHOM 110 MOJTYJTIO CKOPOCTBIO.
Omnpenenenre abCONMIOTHBIX U
OTHOCHUTEIIBHBIX MTOTPEIIHOCTEH
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CBobOoaHOe majzieHne. Y CKopeHrue CBOOOTHOTO
nagenus. J[Bukenue tena, OpoLeHHOro Mo
YIJI0M K TOPU30HTY. 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH U YCKOPEHUS MaTepualbHON TOUKU
OT BpeMeHH ¥ uX rpaduku. Kpupomuneiinoe
nBUKeHHe. JIBIKeHne MaTepuaibHONU TOUKU
10 OKPY>KHOCTHU. YTJIOBas U TUHEHHAS
ckopocTs. [lepruoa 1 yactota obparieHus.
[enTpocTpemMurenbHOe (HOPMAIBHOE),
KacaTenbHOe (TaHITeHIIMAILHOE) U TIOJTHOE
YCKOpPEHUE MaTepUAIbHON TOUKH.
TexHudeckue ycTpoucTBa u
TEXHOJOTHYECKHE MTPOLIECCHI:

CIHJIOMETD, ABIKECHHE CHAPSAOB, IIECTTHBIE,
LIeCTepEHYATHIEC U PEMEHHBIE IIEpelayun,
CKOPOCTHBIE JIN(PTHI

u3MepeHuit pusndeckux BenuurH. OueHka
IPaHMUI] IOIPEIIHOCTEMN.

N3ydenune Moaenu CUCTEMBI OTCUETA,
CpaBHEHUE MyTEH, TPACKTOPHIA,

CKOpOCTEW JBUYKEHHUS OJTHOTI'O U TOTO K€ TEJNA B
pa3HBIX CUCTEMAX OTCYETA.

AHanm3 pa3HbIX cI0cO00B UCCIIEIOBAHUS
JBWKeHU. PaccMoTpenue npenenbHoro
Iepexo]ia ¥ U3BMEpEHNE MIHOBEHHOMN
ckopocTi. MoaenupoBanue npeoOpa3zoBaHUs
JIBUJKEHHUM C UCIIOJIb30BAHUEM MEXaHU3MOB,
U3y4eHUE IpeoOpa3oBaHusl yrioBoi
CKOpOCTH

B PEIYKTOpE.

AHanu3 HanpaBJIeHUs] CKOPOCTHU MIPU
JBIKEHHUH 110 OKPYKHOCTH. Penienue
pacu€THBIX 3314 C IBHO 3aJJaHHON U
HESIBHO 33JJaHHOM (PU3MYECKON MOJAETIBIO

c

MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(bopMys1 KHHEMaTHUKH.

Pemenne kauecTBEHHBIX 33724,
TpeOyIOIINX MPUMEHEHNS 3HAHUI 110
KMHEMAaTHKe.

OObscHeHne yCTpoiicTBa U IPUHIIMIIA
JENCTBUS CIIUAOMETPA, LIETTHBIX,
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HIeCTepEHYATBIX U PEMEHHBIX IIepeaady,
CKOPOCTHBIX JIU(PTOB.

OOBbsicHeHHE IBUKEHMSI CHApsI0B.
Onpenenenue ycIoBHil IPUMEHUMOCTH
Mojeneit (PU3NYeCcKHX TeI U MPOLECCOB
(s1BJIeHU): MaTepHUalibHAs TOUKA,
PaBHOYCKOPEHHOE ABIMKEHHE, CBOOOTHOE
naJicHUE.

Beinonnenue yueOHBIX 3a1aHUM

Ha aHAJIM3 MEXaHUUYECKUX MPOLIECCOB
(s1BJIEHUI) C UCIIOJIB30BAaHMEM OCHOBHBIX
MOJIO)KEHUH U 3aKOHOB KUHEMATHKH:
OTHOCUTEJIBHOCTh MEXaHUYECKOIO
JBUKEHUS, POPMYIIbl KHHEMAaTUKU
PaBHOYCKOPEHHOTO JIBH)KEHUS,
npeoOpa3zoBanus ["anunes s CKOPOCTH U
nepeMenieHHs.

Hcnons3oBanue IT-TexHonorui npu
paboTe ¢ TOMOTHUTEIbHBIMU
MCTOYHUKAaMU UH(POPMAIUH 10 TEME,

UX KPUTUYECKUH aHaIN3 U OIICHKA
JIOCTOBEPHOCTH

2.2

JnHamrika

10

IIepsebiit 3akoH Hprorona. MHepunanbHbie
cuctemsbl orcuéra. [IpuHun
OTHOcHUTeNbHOCTH ["anues.
HewnnepuuanbHble CUCTEMBI OTCYETA
(ompenenenue, IpUMeEpHI).

IIpoBeneHne KOCBEHHBIX U3MEPEHUN
paBHOJIEHCTBYIOIIEN CHIT U KOd(duimeHTa
TPEHMSI CKOJIBKEHU S, IPOBEJICHUE
UCCIIEIOBaHMS

3aBUCUMOCTEH (PU3NUECKUX BETHYNH
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Macca tena. Cuna. [Ipuniun

CYIEPHO3ULIMU CUIIL.

Bropoii 3akon HetoToHa miis
MaTepuaibHON TOYKU. TpeTnit

3aKkoH HeroTona s

MaTEpHUAIbHBIX TOYCK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJICHTHOCTb T'PaBUTALIMOHHON U NHEPTHON
MAaccChl.

Cuna TspKkecTu. 3aBUCUMOCTh YCKOPEHUS
CBOOOJHOIO Na/IEHUs OT BBICOTHI

HaJ| IOBEPXHOCTbIO IJIAHETHI U OT
reorpaduyecKoi mupoTel. JBIKEHNE
HEOECHBIX TeN U UX CITyTHHUKOB.

3axonsl Kemnepa. Ileppas

KOCMHUYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec
Tena, ABMXKYIIErocs ¢ yckopenueM. Cuna
Ttpenus. Cyxoe Tpenue. Cuia TpeHHus
CKOJIbJKEHUS U CUJIA TPEHUS TOKOS.
Koaddunment tpenus. Cuna conpoTUBICHUS
NP IBUKEHUU Tela

B JKUJKOCTH WJIM Ta3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEIHHOTO

JBYOKEHUSL.

Hasnenue. I'ngpocraruueckoe

nasienune. Cuita Apxumena.

TexHuueckue ycTpoincTsaa

(cun ynpyrocTtH, BO3HUKAIOLIIX

B [IPY’KMHE U PE3UHOBOM 00paslie, OT UX
nedopmalumn) 1 OIbITOB

0 MMPOBEPKE MPEI0KEHHON TMITIOTE3bI IPU
W3YYEHUU JBUKEHUS OpycKa

10 HAaKJIOHHOM MJIOCKOCTH, JBHKCHUS
CUCTEMBI CBA3aHHBIX TeJl, AepOopMaIiH Tel.
Omnpenenenre aOCOMIOTHBIX U OTHOCUTEIBLHBIX
MOTPENIHOCTEH U3MEPEHHI (PU3NYECKUX
BennurH. OIleHKa IpaHmI] TOTPEIIHOCTEH.
HccnenoBanne JIBUXKEHUS CHCTEMBI  Ted,
CBSI3aHHBIX HUTBIO, [IEPEKUHYTOH Yepe3 JETKUn
OJIOK, IBMKEHUS Opycka

10 HAKJIOHHOM INIOCKOCTH

C TEpPEeMEHHbIM KOX(PQUIMEHTOM TpEHHUs,
JIBUJKEHHUSI Tpy3a Ha BaJLy C TPEHUEM.
HaGnroneHnue nBM>xeHUs e

B MHEPLMAJIBHBIX U HEMHEPLIUATIbHBIX
CUCTEMAaxX OTCUETA, HAIIPUMED, KAUEHHUS JBYX
UUJIUHAPOB UITU IIAPOB Pa3HOM MacChl €
OJINHAKOBBIM YCKOPEHHEM OTHOCUTEIILHO

HEUHEpLUaIbHOU
CHCTEMBI OTCYETA.
W3yueHnne  IEHTPOOEKHBIX  MEXaHHU3MOB.
CpaBHEHME CUJI TPEHMS IIOKOs, KayeHUs |

CKOJIBXKCHHA.
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U TEXHOJIOTHYCCKUEC ITPOUECCHI: IMOAIINITHUKH,
ABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

Pemenue pacu€THbIX 3a71a4 € SBHO 3a1aHHOU U
HESIBHO 3a/IaHHON (DU3UYECKOIN MOJICTIBIO

C HCITOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopMya KUHEMAaTHKU U AUHAMUKH. Pemenne
KaueCTBEHHBIX 3a]1a4, TPEOYIOMINX
IIPUMEHEHHUs 3HAaHUU

10 KHHEMATHKE U JUHAMHUKE.

OOBsSICHEHHE YCTPOICTBA U TPUHIIHAIIA
JIEUCTBUS MOAIIHUITHUKOB.

OOBsSICHEHHE IBUKCHHSI ICKYCCTBEHHBIX
CITyTHUKOB.

OrmpenernieHne  yCIOBHH  NPUMEHHUMOCTH
MoJene (U3MYECKUX TEl W IPOIECCOB
(sBJICHUN): MHEPIMAIbHASI CHCTEMA

oTcuéTa, MaTepuaabHasi TOYKa, a0COIOTHO
yrpyras nehopManus.

Brmmonnenune yueOHbIX 3a1aHU

Ha aHaJIN3 MEXaHUYECKUX MTPOIIECCOB
(sSBJICHUH) C HCTIOIB30BAaHMEM OCHOBHBIX
MTOJIOKEHUH U 3aKOHOB IMHAMUKU: TPH
3akoHa HproTOHA, mpUHIMI
OTHOCUTEIBHOCTH [ anmuiies:, 3aKoH
BCEMHUPHOTO TATOTCHHS.

PaGora B rpynmax npu o0CyKIeHHUH BOIIPOCOB
MEXITPEAMETHOTO XapakTepa (Harmpumep, 1o
Teme «/[BrmxeHue

B IIPUPO/IE»)
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2.3

Craruka TBEpOTO
Tea

AbcomotHo TBEpoE Teno. [ToctynatensHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPIOTO Tea.
MOMEHT CHIIBbI OTHOCUTEIIBHO OCH BPALCHUS.
IIneudo cunel. CnoskeHue CUIl, NPUIOKEHHBIX
K TBEPAOMY TENY.

enTp Ts3x€CTH TENA.

VYcioBus paBHOBECUS TBEPAOTO TENA.
YcroitunBoe, HEYCTOHYHMBOE, Oe3pa3TuIHOe
paBHOBECHE.

TexHudeckue ycTpoucTBa u
TEXHOJIOTMYECKHUE IIPOLIECCHI:

KPOHILUTENH, CTPOUTEIIbHBIN KpaH, pelIéTuaThie
KOHCTPYKLIUU

IIpoBenenue uccie0BaHus YCIOBHUM
paBHOBECHsI TBEPAOIO TENA, UMEIOLIETO OCh
BpAILCHUST; KOHCTPYUPOBAaHNE KPOHIUTEHHOB U
pacuéT CWII ypyrocTH; U3y4cHHe
YCTOMYMBOCTH TBEPAOIO TENA, UMEIOLIETO
IUIOUIAb OIOPBI.

Pemenne pacu€THbIX 3a7a4 C SIBHO 3aJaHHON U
HESIBHO 33JJaHHOM (hU3MUYECKON MOJEIIBIO C
HCII0JIb30BAaHNEM OCHOBHBIX 3aKOHOB U
bopMyIl CTaTUKH.

Penienue kauecTBEHHBIX 33724,

TpeOYIOIIMX IPUMEHEHNS 3HAHUI 110

CTaTHKE.

OObsicHeHHe ycTpoiicTBa W IPUHIMIIOB
JIEMCTBHSI KPOHIUTEHHA, CTPOMTEIBLHOTO KPaHa,
pemeTyaThIX KOHCTPYKLIUMI.

Omnpenenenne  yclnoBHM  IPUMEHHMOCTH
Mojenel  (u3MYecKHX ~Tesl:  aOCONIOTHO
TBEPAOE TEIIO.

Brmmonnenune yueOHbIX 3a1aHU

Ha aHAJIIU3 MEXaHUYECKUX IIPOLIECCOB
(sIBJIEHUI) C UCTIOJIB30BAaHUEM OCHOBHBIX
ITOJIOXKEHUH U 3aKOHOB

CTaTUKH: YCIIOBHS PABHOBECHSI TBEPAOTO

Tena
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2.4

3aKOHBI COXPAHEHNUS B
MEXaHUKe

10

NMnynbsc MaTepuaabHOM TOUKH,

CUCTEMBI MaTepuaibHbIX TOUEK. LleHTp mMace
CHUCTEMBI MaTepUaJIbHBIX TOYEK. Teopema o
JBVKCHUM LIEHTPA Macc.

WMityiibe cuibl 1 U3MEHEHHUE UMITYJIbCA TENa.
3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

MoMeHT uMIysibca MaTepUAIIBHON TOYKH.
[IpencraBnenue o COXpaHEHUU MOMEHTA
HMITyJIbCA B LICHTPAJIbHBIX MOJIAX.

Pabota cuiibl Ha MajIOM ¥ Ha KOHEYHOM
nepemereHuu. I'papuueckoe
IpeJcTaBiIeHUE paboThl CUiIbl. MOIITHOCTh
CHJIBL.

Kunernueckas sHeprus MaTepuaJIbHOU TOUKH.

Teopema 06 u3mMeHeHUH

KHUHETHYECKOM OHEPIrun MaTepHaﬂLHOﬁ TOYKH.

[ToreHmanbHbIe 1 HENOTEHIUAJIBHBIE CHIIBI.
[TorenmansHas 3HEPTHS.

[TorenimanpHast 3HEPTHS yIPYTO
ne(OpMUPOBAHHOM MPY>KUHBI.
[TorenimanpHas SHEprus Tena

B OJJHOPOJAHOM I'PaBUTALIHOHHOM IT0JIE.
[ToTrenumanpHas sHEPTUA TENA

IIpoBeneHnE KOCBEHHBIX U3MEPEHUM
UMITyJIbCa TeJIa, KHHETUYECKON U
IIOTEHLINAIbHON YHEPIHUH TEINA,

MOILHOCTH CWJIbI; TPOBEACHHUE OIBITOB IIO
IIPOBEPKE MPENJIOKEHHOW THUIOTE3bl IPHU
U3Y4YEHUH PaBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO IBUKEHUS U
B3aUMOJCHCTBUSA TEI.

Onpenenenne aOCOMOTHBIX U OTHOCUTENIBHBIX
MOTPEITHOCTEN U3MEPEHUI PU3NIECKUX
BennurH. O1leHKa IpaHmI] TOTPEIIHOCTEH.
IIpoBenenue skcriepuMeHTa 110 CPaBHEHHUIO
M3MEHEHHUS UMITYJIbCA Tela ¢ UMITYJIbCOM
CUJIbI, U3MEHEHUS

MOTEHLIMAIbHON SHEPTUU IPY>KUHBI C
paboTOM CUIIBI TPEHUSI.

HccnenoBanue cCOXpaHEHU UMITYJIbCa IIPU
YIPYTOM B3aUMOJIEHCTBUN, COXPAHEHUS
SHEPIUu MpU CBOOOIHOM MaACHUH.
Omnpenenenre pabOThl CUIIBI TPEHUS TPU
JBIOKEHUM ~ Tella 10  HAKJIOHHOMN
TJIOCKOCTH.

Ha6nronenue n 00bsICHEHNE peaKTHUBHOTO
JIBUKEHUSI.

Pemienue pacu€THbIX 3a/1a4 C IBHO
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B IPaBUTALIMOHHOM I10JI€ OJHOPOJHOTO 111apa
(BHYTpH U BHE IIapa).

Bropas kocMuueckas CkopocTb. TpeTbs
KOCMHYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXAHUYECKOU SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTHUU.

VYupyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBuenue bepHyium 1uist uaeanbHOU
KUJKOCTHU KaK CIIEJICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTHUU.

TexHnueckue ycTponucTBa 1
TEXHOJIOTMYECKHUE MPOLECCHI: IBU)KEHHUE PAKET,
BOJOMET, KONEP, NPY>KUHHBIN ITUCTOJIET,
TMPOCKOI, GUTypHOE KaTaHUEe Ha KOHbKaX

3aJJaHHOM ¥ HESIBHO 33aHHOM (PU3NIECKOI
MOJIEJbIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopMyT MEXaHUKH.

Pemenne kauecTBEHHBIX 33/a4,

TpeOYIOLMX MPUMEHEHHS 3HAHUH 110
MEXaHHKE.

OOBbscHEeHNE TPUHIIUIIOB ACHCTBUS BOJOMETA,
Konépa, Npy>KMHHOI'O IUCTOJIETa, THPOCKOIIA.
OObscHeHUE ABIKEHUS PaKeT, PUrypHOTo
KaTaHus Ha KOHbKax. Onpe/enenne yeaoBuit
MPUMEHUMOCTH MojieNiel pU3n4ecKux Tei U
MIPOLIECCOB (SIBIICHUIT): aOCOTIOTHO YIPYToe
abCOJIIOTHO HEYIIPYroe CTOJKHOBEHHUS.
BrinonHenne yueOHbIX 3aaHUiA

Ha aHaJIu3 MEXaHUUYECKUX MPOLIECCOB (SIBIECHUI)
C MCIOJIb30BaHUEM 3aKOHOB COXPAHEHUS B
MEXAaHHKE: 3aKOHBI COXPAHEHUS] UIMITYJIbCA U
MEXaHUYECKOM SHEpIruH, CBsI3b pabOTHI CUJIIBI C
MU3MEHEHNEM MEXAHUYECKOM dHEPTUn

Tena.

Hcnonws3oBanue IT-TexHonoruii npu

paboTe C TOTOIHUTEIbHBIMU HCTOYHUKAMHU
uH(pOpMaLInK [0 TEME,
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UX KPUTHUYECKUM aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

Uroro no pazgeny

35

Paznen 3. MosekyasipHasi pu3nKa M TEPMOAMHAMMKA

31

OcCHOBBI
MOJIEKYJISIPHO-
KUHETHUYECKOM
TEOPHUH

15

OCHOBHBIE II0JI0KEHUS MOJIEKYJISIPHO-
kuHetnyeckoit reopun (MKT), ux onsitHOE
obocunoBanue. uddyzus.

BbpoyHnoBckoe aBmxeHue. Xapaxkrep

JBUKEHMSI U B3aMMOJIEHCTBYSI YaCTUL BELIECTBA.
Mopenu cTpoeHus ra30B, )KUIKOCTEN U
TBEPBIX TEI U

00BsICHEHUE CBOICTB BEIIECTBA

Ha OCHOBE 3THX Mozeeil. Macca u pa3mepsl
MOJIEKYJI (ATOMOB).

KonunuecTtBo BemecTsa.

ITocrostHHas ABoragpo.

TennoBoe paBHOBecue. TemmnepaTypa 1 ciocoObl
e€ usmepenus. llkana

temriepatyp Llenscusi.

Monens naeanbHOro raza

B MOJIEKYJISIPHO-KUHETHYECKON TEOpUU:
YaCTHUIbI Ta3a IBUKYTCS XaOTUUECKH U HE
B3aUMOJCHCTBYIOT APYT C APYTOM.

l'a30BbIe 3aKkOHBI. YpaBHEHHE MeHeneeBa—
Kunaneiipona. AGcomoTtHas TemnepaTypa (Ikaisa
TeMIepaTyp

KensBuHa). 3akon JlanbToHA.

IIpoBenenune usmepeHuii napaMeTpoB rasa,
IIPOBEJICHUE UCCIIE0BAaHUIN 3aBUCHMOCTEN
(bu3MYECKUX BEJIMYUH U OIBITOB IO MPOBEPKE
MPEII0KEHHON

TUIOTE3bl MpPU  U3YYEHUU  YCTAaHOBJICHUS
TEIJIOBOTO PABHOBECUST M H3OIPOILIECCOB B
ra3ax.

Omnpenenenre abCOMIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEeH U3MEPEHHH (PUBNYECKUX
BennurH. O1leHKa IpaHmIl OTPEIIHOCTEH.
OKCIIepUMEHTANIbHAS IPOBEPKA YPaBHEHUS
COCTOSIHUS UJ€ANIbHOTO ra3a. M3ydyeHnne
MOJIEJIEN: IBUKEHUS YaCTHUL BEIIECTBA,
OpoyHOBCKOTro JBMXeHus. onbiTa LlITepHa,
KPUCTATTNYECKUX

PEETOK.

Pemienue pacy€THbIX 3a/1a4 C IBHO 3aJJaHHOU U
HESIBHO 33JJaHHOIN (U3NYECKON MOJIETBIO C
MCII0JIb30BAaHNEM OCHOBHBIX 3aKOHOB U
bopMyI MONIEKYISIPHON (PU3UKH.

Pemenne kauecTBEHHBIX 3aJa4,
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N3onponeccel B uACAIEHOM Iase
C IOCTOSIHHBIM KOJINYECTBOM BELIECTBA.

I'paduueckoe mpencraBiaeHe U30MPOLIECCOB:

u30TepMa, u30xopa, nzodapa.

CBs13b MEXy JaBJIEHUEM U CPEIHEN
KHHETUYECKOHN dHEepruen
MIOCTYIATEIbHOTO TEIJIOBOTO IBUKEHUS
MOJIEKYJI HJI€aIbHOTO Ta3a

(OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUU UAECATBHOIO
rasa).

CBs13b a0COIIOTHOM TEMITEpPATypPbl
TEPMOAMHAMHYECKON CUCTEMBI

CO CpeHEeN KMHETUYECKOU dHEpruein
MOCTYATEIbHOTO TETJIOBOTO IBUYKEHUS €€
YaCTHULI.

TexHuueckue ycTpoucTsa u
TEXHOJIOTMYECKHUE ITPOLIECCHI:
TEpPMOMETp, GapoMeTp, MOTyUEHHE
HaHOMAaTEepHAJIOB

TpeOYIOLMX MPUMEHEHHS 3HAHUH 110
MOJIEKYJISIpHOM (pu3uKe.

OOBsicHeHHE yCTPOHCTBA U IPUHIIUTIA
JeHCTBUS TepMOMETpa, OapoMeTpa.
OOBsicHeHHE IOTYYECHUS
HaHOMAaTepHaJIoB.

Omnpenenenue ycIoBHi TPUMEHUMOCTH
Moieneit (PU3MYEeCKHX TEI U MPOLECCOB
(s1B7IEHUI): MoIeTel Ta3a, )KUJAKOCTH U
TBEPAOro (KpUCTAJUIMYECKOT0) TENa,
UJ€aJIbHOTO rasa.

BrimonHenue ydeOHBIX 3aJaHMil Ha
aHaJIn3 TEIIOBBIX IIPOLIECCOB
(sBJICHUH) C UCTIOJIB30BAaHUEM
ocHOBHBIX TTonokeHut MKT u 3akoHOB
MOJIEKYJISIPHOM (DU3UKH: CBSI3b IaBICHUS
MJICABHOTO T'a3a CO CpeaHeEN
KMHETUYECKOUN HEprueil TEMIOBOTrO JBUKEHUS
Y KOHIICHTPALUEN €ero MOJIEKYJI, CBS3b
TEMIIEPATYPHI BEIIECTBA CO CPENHEN
KUHETUYECKON dHEPrUen

TEIJIOBOT'O JIBUKEHMSI €70 YaCTHULL, CBS3b
JIaBJICHUS UJI€aTTbHOTO Ta3a C
KOHIIEHTpALMEN MOJIEKYJI U €T0
TeMIIepaTypoi, ypaBHEHUE

Menneneea—Kuaneiipona
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3.2

TepmoauHamuka.
TemoBple MalIMHBI

20

Tepmonunamuueckas (T1) cucrema.

3ajiaHue BHEIIHUX YCIOBUM

JUIS. TEPMOJMHAMUYECKOW CUCTEMBI. BHEIIHUE 1
BHYTpeHHUE napameTpsl. [lapameTrpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHIE
3HAYCHUS

BEJINYUH, ONUCHIBAIOLIUX €€ COCTOSIHHE Ha
MHKPOCKOITMYECKOM YPOBHE.

HyneBoe Hayasio TepMOIMHAMUKH.
Camonpou3BoJIbHas penakcanus
TEPMOJIMHAMHYECKON CUCTEMBI K

TEIJIOBOMY PaBHOBECHUIO.

Mopeins uaeanbHOro raza

B TEPMOJMHAMUKE — CUCTEMA YPABHEHUM:
ypaBHeHue MenaeneeBa—Knaneiipona u
BBIpa)XCHUE /Il BHYTPEHHEHN SHEPTUU. Y CIOBHS
MIPUMEHUMOCTHU 3TOW MOJENH: HU3Kasi
KOHIICHTPAIIUsI YaCTHII, BEICOKHE TEMIIEPATYPHI.
Beipaxenue

JUTsl BHYTPEHHEHW SHEPTUH OJJHOATOMHOTO
uaeanbHoOro rasa. Ksasucratuueckue u
HECTAaTUYECKHE MPOLIECCHI.

DnemeHTapHas padora

B TepMOJMHaMUKe. Berunciaenue paboTsl 1o

rpaduky mporecca

N3mepenne yaenpHON TEMIOEMKOCTH Pa3HBIX
BEILECTB, UX CPAaBHEHUE, IPOBEJICHUE
UCCJIEIOBaHUM 3aBUCUMOCTEN (PU3NUECKHUX
BEJIMYMH U ONBITOB I10 IPOBEPKE
MIPEAJIOKEHHOM TUITOTE3bI IPU U3yYEHUN
IIPOLIECCOB

Ter1I000MeHa 1 aiuabdaTHOTO Mpolecca.
Omnpenenenne aOCOMIOTHBIX U OTHOCUTEITBLHBIX
MOTPEIIHOCTEeH U3MEPEHHI (PU3NYECKUX
BeNMYMH. OLeHKa rpaHuL] MOTPEIIHOCTEN.
N3yuenne B3anMOCBSI31 SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJCICTBUSA U
TEMIIEpaTypbl KUIIEHUS KUJIKOCTEH.
N3yuenue TEeIIOBbIX ABUTATEIEH

C UCTIOJIb30BaHNEM KOMIIBIOTEPHBIX MOJEIIEH.
UccnenoBanue pa3HbIX CiOCOOOB U3MEHEHUS
BHYTPEHHEH 3Hepruu. Pemenune pacyéTHbIX
3a/1a4 C SIBHO 33JJaHHOM U HESIBHO 33JIaHHOMN
(bu3nyecKoil MOJEINbIo

C UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
(bopMyI1 MOJIEKYISIPHON U3UKH

Y TEPMOJUHAMUKH.

Pemenne kauecTBEHHBIX 3aa4, TPEOYIOLINX

IIPUMEHEHHUS] 3HAaHUU
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Ha pV-auarpamme.

Temnonepenaua kak crnocod M3MEHEHUs
BHYTpPEHHEHN 3HEpPruu
TEPMOAMHAMHYECKON CUCTEMBI
06e3 coBepuIeHUsT PAOOTHI.
TEIIONPOBOJAHOCTb, U3JIyUEHHE.
KonnyectBo Teminotsl. TennoéMkocTs Tena.
VY nenbHas U MOJIsIpHast

TEIUIOEMKOCTH  BEIlECTBA.  YpaBHEHHUE
Maiiepa. VYpaenbHas TeuoTa  CropaHus
ToruBa. Pacuér konuyecTBa TEIUIOTHI IPH
temonepenaye. [lonarue

00 agnabaTHOM mpouecce. [lepBbiii

3aKOH T€PMOJUHAMUKHU.

Buyrpennss sneprus. Konnuectso

TEIUIOTHI U pab0Ta Kak Mepbl U3BMEHEHUS
BHYTPEHHEHN YHEPTUU

Konsexkmus,

TEPMOANHAMHYECKOMN CUCTEMBI.

Bropoii 3aKk0H TepMOIMHAMUKH

U1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE
TEPMOAMHAMHYECKON CUCTEMBI POXOAUT
eIMHCTBEHHas1 aanabara. AOCOIOTHAS
TEMIEpPATypa.

Bropoii 3aKk0H TepMOINHAMUKHI

U1 HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOKHO

nepeaaTb TCIIOTY

10 MOJICKYJISIPHOU (PH3UKE U TEPMOTUHAMUKE.
OOBsiCHEHHE YCTPOKCTBA M TPUHITUTIA
JIEUCTBUSI XOJIOIUIbHUKA, KOHIULIUOHEPA,
JTU3ETIbHOTO U

KapOIOPaTOPHOTO ABUTATENEH, TapOBOI

TypOUHBI.
OObsicHeHHE  TOJIYYEHUS  CBEPXHMU3KHUX
TEMIeparyp,  YTWIH3AIHH  «TEIJIOBBIX)»

OTXOJIOB C UCIIOJIL30BaHHEM TEIIIOBOI'O
Hacoca, yTUIN3aluy OM00praHu4ecKoro
TOIUIMBA JJIS BBIPAOOTKU «TETLJIOBON» U
AJIEKTPOIHEPIUH.

Breimonnenue ydeOHBIX 3aqaHUil Ha
aHaau3 TEIIOBBIX MPOIECCOB
(sIBJIEHUI) C UCIIOJIB30BAHUEM

ocHOBHBIX nonoxeHnH MKT u 3akoHOB
MOJIEKYJISIpHOUN PHU3UKU U

TEPMOJIMHAMUKU: MIEPBBIN 3aKOH
TEPMOJIMHAMUKHU, 3aKOH COXPaHEHHUS SHEPTUH
B TEIUIOBBIX MPOLECCAX.

Hcnons3oBanue IT-TexHonorui npu

paboTe ¢ AOMOIHUTETHHBIMU

HUCTOYHUKAMU HH(OPMAIIHH 110 TEME, UX
KPUTHYECKHI aHAIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 " olieHKa MOCIENCTBUI
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oT 60Jiee XOJIOAHOTO Teja K 00jiee HarpeToMy
0e3 kommnencanuu (Knaysuyc).
HeoOpatumocTh IpUpOIHBIX TPOIIECCOB.
[Tpunnume! nerictBus TernoBeix MamuH. KT/
MaxkcumanbsHoe 3HaueHue KIT/. [uki

Kapno.

DKOJIOTMYECKHUE aCIEKThl UCIIOJIb30BaHUS
TEIUIOBBIX JBHUrarelnei. Temnosoe
3arpsi3HEHUE OKPYXKAIOIIEH CPE/Ibl.
TexHu4ecKue yCTpoucTBa U TEXHOJIIOTHYECKUE
MIPOLIECCHL:

XOJIOAWJIBHUK, KOHAUIMOHEP, AU3EIbHBIN 1
KapOIOpaTOPHBIN ABUTaTENN, TApOBast
TypOuHa,

MOJTyYeHUE CBEPXHUBKUX TEMIIEPATYD,
YTHJIM3AIUS «TETUIOBBIX» OTXO0JI0B

C UCIOJIb30BAaHUEM TEIJIOBOTO HACOCa,
yTUIU3alKsg OMOOPTraHNYeCKOTr0 TOTLTUBA [T
BBIPAOOTKH TEIJIOBOM» U

ANIEKTPOIHEPTUU

WCIIOJIb30BaHUS TETUIOBBIX JABUTATENICH U
TEIJIOBOT'0 3arpsiI3HEHUS OKPY>KAIOILel Cpe/Ibl ¢
MO3UIUI 3KOJIOTHYECKON 0€30M1acCHOCTH;
MpeCTaBICHUI

0 paIMoOHAILHOM TPUPOJIONIOIH30BAHHH (B
MPOIIECCE MOATOTOBKU COOOIICHUH,
BBITIOJTHEHUM TPYIIOBBIX MPOEKTOB)

3.3

ArperaTHbIe COCTOSIHHS
BemiecTBa. Pa3oBLIEC
MepexXoabl

14

[Tapoobpa3oBanue u koHaeHcanus. Mcnapenue
U KUIEHKE. Y IeTbHas TerioTa
napooOpazoBaHMUsL.

HaCLIH_IeHHbIC 1 HCHACBIIICHHBIC ITapHhIL.

Habmtoienue cBOMCTB HACHIIIEHHBIX MTAPOB,
MaJIbIX edopMaliuii, mpoBeieHne KOCBEHHbBIX
U3MEPECHUIN

YAEIBHOU TEIUIOTHI IIJIaBICHUS JIbIA,
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KauecTBeHHas 3aBUCHMOCTb INIOTHOCTH U
JABJICHUS HACBIIIEHHOTO Mapa

OT TEMIIEPATYPBI, UX HE3aBUCUMOCTb OT
00BEMa HACKIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT
JTaBJICHUS B XKUJKOCTH.

BrnaxuocTs Bozayxa. AGcontoTHas U
OTHOCHUTEJIbHAS BIAKHOCTb.

Teépnoe teno. Kpucraminueckue u amoppHbie
Tena. AHU30TPONUS CBOMCTB KPUCTAILIOB.
[InaBnenue u

KpUCTaJlIu3anus. Y iejabHas TemioTa
rtapnenus. Cyonumarusi.

JHedopmaruu TBEPAOTO TeNa.
Pactsoxenne u cxxatue. Casur. Moyinb
IOnra. [Ipegen ynpyrux nedopmarui.
TemoBoe paciimpeHne KUAKOCTEN U
TBEPABIX TeN, 00bEMHOE U JTMHEWHOE
pacuimpenrie. AHFapMOHHU3M TEIJIOBBIX
KoJjeOaHui 4acTUIl BEIIeCTBA KaK MpUYNHA
TEIJIOBOTO pacIIMpeHus Tea (Ha
KaueCTBEHHOM YPOBHE).
[Ipeo6pa3oBanue sHEPTUH B (ha30BbIX
nepexoaax.

YpaBHeHHe TEIUIOBOTo OanaHca.
[ToBepXHOCTHOE HaATSKEHNE.
KosddunmenT noBepxHOCTHOTO

a0COIOTHOM BIa)KHOCTH BO3/1yXa,

KO3 QULIHEHTa TOBEPXHOCTHOTO HATSKEHUS,
monyiist FOnra.

W3ydeHne 3aKkOHOMEPHOCTEN ucnapeHus u
KMIIEHUS KUAKOCTEH, B TOM YHCJIE KUIICHUS
IIpY IOHM>KEHHOM J1aBJIEHUH, HarpEBaHUA U
IUIaBJICHUS

KPHCTAJUIMYECKOTO BEIIECTBA,

KaIWUISIPHBIX SIBJICHUH, CMauylBaHUSI.
IIpoBeneHNE ONBITOB C MBLIILHBIMU IUIEHKAMHU.
Hccenenoanue moaenu

HEHbIOTOHOBCKOH >KHU/IKOCTH.

Pemenune pacu€rHbIX 3a7a4 € IBHO 3aJJaHHOMW U
HESIBHO 3aJJaHHOM (PU3HYECKON MOJAEIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyI1 MOJIEKYISIPHON PU3UKU U
TEPMOJNHAMUKH.

Pemenne kauecTBEHHBIX 33724,

TpeOyIOLMX MPUMEHEHHS 3HAHUH 110
MOJIEKYJISIPHOH U3uKe u

TEPMO/IMHAMHUKE.

OObsicHeHNE OCHOBHBIX MPUHIUIIOB CTPOCHUS
KUAKUX KPUCTAJIOB, ITOJY4EHHUS
COBPEMEHHBIX MaTepUAJIOB.

Onpenenenne yciaoBUiA NPUMEHUMOCTH
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HarspkeHus. Kanvuisipaele siBnenus. /[aBnenue
MOJT UICKPUBJIEHHOU MOBEPXHOCTHIO KUJIKOCTH.

®opwmyia Jlamnaca.

TexHuueckue ycTpoicTBa u
TEXHOJIOTMYECKHUE MPOLECCHI: KUJIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MaTEPHAIIbI

MojiesIel (U3MUYECKUX Tell U MPOIIECCOB
(sBIEHUI): MoIeNel Ta3a, KUJIKOCTH
TBEPIOTO (KPUCTAILTMYECKOTO) Tea,
UJealbHOTO rasa.

Beimonnenue y4yeOHBIX 3aaHuUi Ha
aHaIn3 TETTOBBIX MIPOLIECCOB
(sBJICHUH) C UCTIOJIBL30BAaHUEM

ocHOBHBIX nojoxxennit MKT u 3akoHOB
MOJICKYJISIPHOU (PU3UKU U

TEPMOJMHAMUKHU: CBSI3b JIaBJICHUS
UJICATHHOTO Ta3a C KOHIICHTPALMEH MOJIEKYIT
U €ro TeMIlepaTypou, ypaBHEHHE
MenneneeBa—Kitaneitpona, nepBbii 3aKOH
TEPMOIUHAMHUKH.

PaGora B rpynnax npu o0CyXJ€HUH BOIPOCOB
MEXMPEAMETHOTO XapakTepa (Harmpumep, 1mo
teMe «TemnooOMeH

B )KMBOU TIPUPOJIE»)

Wroro no pazneny 49
Pa3nen 4. DaekTpoamHaMuka
41 DJIEKTPUUECKOE TOJIE 24 DneKkTpu3anus Tel U €€ MPOSIBICHUS. [IpoBeneHnE KOCBEHHBIX U3MEPEHH U OIBITOB

DnekTpuyecKkui 3apsia. /IBa Buma
3NEKTpUUECKUX 3apsa0B. [IpoBoHUKH,
JUAJIEKTPUKU U TTOJTYIIPOBOIHUKH.

DneMeHTapHbIN 2IEKTPUUECKUN 3aps.

3aKkoH COXPAHCHUS SJICKTPHUYCCKOI'0 3apsa.

0 MPOBEPKE MPETI0KESHHOM TUIIOTE3BI IPH
W3YYECHUU B3aMOJICHCTBUS 3apsKEHHBIX Tell,
3apsiia KOHJIEHCATopa,

MIOCTIeIOBATEHHOTO COCIMHEHUS
KOH/IEHCaTOpPOB.
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B3anmopencraue 3apanoB. Toueynsle
3apsel. 3akoH Kynona. DnekTpudeckoe
niosie. Ero aeiicTBue Ha 3JIEKTpUYECKUE
3apsibl.

Hanpssk€HHOCTB 371€KTPUYECKOTO ITOJIA.
[TpoOusbIi 3apsi. Jluaum

HaNpsLKEHHOCTH 3JIEKTPUYECKOTO TOJIS.
OAHOPOIHOE NEKTPUUYECKOE TT0JIE.
[ToreHuManbHOCTH

3JIEKTPOCTATHYECKOTO 10JIs1. Pa3HOCTH
MOTEHIMAJIOB U HANPSHKEHUE.
[loTeHunanpHas sHeprus 3apsaa B
3JIEKTPOCTATHYECKOM II0JIE.

[ToTenuuman snexkrpocraruueckoro nois. Cs3b
HaIpsHKEHHOCTH TOJISI M Pa3HOCTU MOTEHIIMAIOB
JUTSE DTIEKTPOCTATUYECKOTO MOJIA (Kak
OJTHOPOJIHOTO, TaK U HEOJHOPOJIHOTO).
[IpuHnun cynepno3uuuu

AIEKTPUUYECKUX TOJIEH.

[Tone Toueunoro 3apsina. [lone paBHOMEpPHO
3apsokeHHou ceprl. [Tosie paBHOMEPHO
3apsHKEHHOTo 1o 00bEéMy mapa. [Tone
PaBHOMEPHO 3apsKEHHOM OECKOHEUHOM
mI0cKOCTH. KapTuHBI TMHUN HApsHKEHHOCTH
JTUX TOJEN U

SKBUIIOTCHITMAJIBHBIX HOBerHOCTeﬁ.

Omnpenenenue aOCOMIOTHBIX U OTHOCUTEIbHBIX
MOTPEITHOCTEH H3MepeHui (PU3nIeCKux
BeMuMH. OEHKa IPaHUI] TOTPEIIHOCTEM.
Habntoienue npeBpalieHus SHEpPTuu
3apsyKEHHOI0 KOHAEHCATOpa B SHEPTHUIO
U3JIy4€HHS CBETO/IMO/1a, UCCIIEIOBAHNE
pa3psijia KOHJIEHCATOPa Yepe3 pe3ucTop.
N3yueHue 3aBUCUMOCTH 3JIEKTPOEMKOCTHU
IIJIOCKOTO KOHJEHCATOpa OT IIOLIaIN
IIJJACTUH, PACCTOSHUS MEXKy HUMHU U
JUBIEKTPUYECKON MPOHUIIAEMOCTH.
N3yuenune kapTHH JTUHUI

HaIpPSKEHHOCTH JIEKTPUUECKOTO MOJIS
TOYEUHOT'O 3aps/ia, PABHOMEPHO
3apsKeHHOM c(hepbl, pPABHOMEPHO
3apsHKEHHOTO M0 00bEMY 11apa,
PaBHOMEPHO 3apsHKEHHOM OECKOHEUHOU
MJIOCKOCTH M SKBUITOTEHIIUATBHBIX
ITOBEPXHOCTEHN.

Pemenue pacy€THbIX 3a/1a4 C IBHO 3aJaHHOU U
HESBHO 3a/IaHHON (PU3UYECKON MOJIEIIBIO C
WCIIOJIh30BaHNEM OCHOBHBIX 3aKOHOB H
(bopMyT 2JIEeKTPOCTATHUKH.

Pemenne kauecTBEHHBIX 3aJa4,
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[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.
YcnoBue paBHOBecHUs 3apsAaoB. [IdneKTpuKu
B 9JICKTPOCTATHYECKOM II0JI€.

I[I/IBJIGKTpI/I‘-IeCKaSI IMPOHUIACMOCTDb BCIICCTBA.

Konnencarop. DneKTPOEMKOCTh
KOHJIEHCATOopa. OneKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOopa.
[TapannensHOE coeAMHEHNE
KoHJieHcaTtopoB. [TocnenoBarensHoe
COEZIMHEHUE KOHJIEHCATOPOB.
DHeprus 3apsLKEHHOT0 KOHJIEHCATOopa.
JIBI>KeHME 3apsyKeHHOMN YaCTHILIbI

B OJTHOPOJITHOM 3JIEKTPUYECKOM IIOJIE.
TexHuueckue ycTpoicTBa u
TEXHOJIOTMYECKHE ITPOLIECCHI:
INEKTPOCKOI, IIEKTPOMETP,
JIEKTPOCTaTUYECKas 3alUTa,
3a3eMJIEHHUE AIEKTPONpUOOPOB,
KOHJIEHCATOPbI, TEHEPATOP

Ban ne I'paaga

TpeOYIOMIMX MPUMEHEHHS 3HAHUH 110
AIIEKTPOCTATHUKE.

OOBsiCHEHHE YCTPOICTBA U NTPUHITUTIA
JENCTBUS DIIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJICHCATOPOB,

reHeparopa Ban ae ['paada. O0bsicHeHne
paboThI ANEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS AIIEKTPOIPUOOPOB.
Ornpenenenue yciuoBHil TPUMEHUMOCTH
Mojiesie pU3nYecKux TeN: TOUeUHBIN 3apsij,
OJIHOPOAHOE IIEKTPUUECKOE TOJIE.
BrinonHenne yueOHbIX 3aaHUiA

Ha aHAJIU3 IEKTPUUYECKUX MPOLIECCOB
(SIBJIEHUI) C MCTIOJIB30BAaHUEM OCHOBHBIX
MOJIOKEHUHN U 3aKOHOB 3JIEKTPOIMHAMUKH:
3aKOH COXpaHEHMsI AJIEKTPUUYECKOT0 3apsia,
3akoH KyioHa, NOTeHIIMAIbHOCTh
AIEKTPOCTATUYECKOTO OIS, IPUHIIMIT
CYNEPIIO3UIUH FIEKTPUUECKUX MOJIEH.
Hcnons3oBanue IT-TexHonoruii npu
paboTe ¢ AOMOIHUTENHHBIMU
HUCTOYHUKAaMU UHPOPMAITUH 10 TEME,

MX KPUTUYECKUH aHAJIU3 U OLIEHKA

AOCTOBCPHOCTU
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4.2

IlocTogHHbII
AJIEKTPUICCKUN TOK

24

Cuuia Toka. [TocTosTHHBIHN TOK.

VYcnoBust cyiecTBOBaHUS OCTOSIHHOTO
3JEKTPUYECKOT0 TOKa. ICTOUYHMKH TOKa.
Hanpsixenue U u DJ1C &.

3akon Oma 111 y4acTKa LeTH.
DIEKTPUUYECKOE COMPOTUBIICHUE.
3aBUCHUMOCTbH CONPOTUBIICHUS OJHOPOIHOTO
MPOBOJIHUKA OT €r0 JIJTMHBI U TIJI0IIAIN
MONEPEYHOT0 CEUEHUs. Y IEbHOE
COTIPOTHUBJICHHE BEIIECTBA.
[TocnenoBarenvHOE, MapayieibHOE, CMEIIAHHOE
COEMHEHHE TPOBOAHUKOB. Pacuér
Pa3BETBIEHHBIX JIEKTPUUECKUX TETICH.
[TpaBwmia Kupxroda.

Pabora sanexTpuyeckoro Toka.

3akoH J[xoynsa-Jlenua.

MOMIHOCTD PEKTPUIECKOTO TOKA.

TenoBast MOILIHOCTb, BbIAENIsIEMas Ha
pe3ucrope.

O/1C u BHyTpEeHHEE CONPOTUBIIEHNE UCTOYHHUKA
ToKa. 3akoH Oma

JUTSI TIOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKON
uenu. MomHoCcTh UCTOYHMKA TOKa. KopoTkoe
3aMbIKaHUE.

Konnencarop B 11emu mocTossHHOTO

TOKa.

[IpoBeneHune NpsAMbIX U3MEPEHUI CHIIBI TOKA U
HaIpsKEHUs, KOCBEHHBIX U3MEPEHUN
yaenbHoro conporusienus, I1C u
BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA
TOKQ, IPOBEAECHUE UCCIIEI0BAHUN
3aBHCUMOCTEH (PU3NUECKUX BETUYMH U
OIBITOB

10 IIPOBEPKE MPEITI0KEHHON TUITOTE3bI IPU
M3Y4YEHUH LieNel TOCTOSIHHOTO

TOKA.

Omnpenenenre abCOMIOTHBIX U OTHOCUTENBHBIX
MOTPEITHOCTEN U3MEPEHUI PHU3NIECKUX
BennurH. O1leHKa IpaHmI] TOTPEIIHOCTEH.

M3y4yeHne KOpOTKOr0 3aMbIKAHUS
raJIbBAaHUYECKOT'O 2JIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBIICHUS.

Pemenue pacu€THbIX 33724 € IBHO 3aJJaHHOW U
HESIBHO 33JJaHHOM (PU3MYECKON MOJAETBIO

C UCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB H
(bopMyI1 TOCTOSIHHOTO TOKA.

Pemenue kauecTBEHHBIX 3a/1a4, TPEOYIOIINUX
IIPUMEHEHHNS] 3HAHUM ¥ 3aKOHOB ITOCTOSIHHOTO
TOKA.

OObscHeHne yCTpoiicTBa U IPUHIIMIIA
JIECTBHSI aMIIepMeTpa, BOJIBTMETPA,
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TexHudeckue ycTpoucTBa u
TE€XHOJIOTMYECKHE ITPOLIECCHI:

aMIIepMeTp, BOJIbTMETP, PEOCTAT, CUETUUK
INEKTPUYECKON SHEPTUN

peocrtara, CUéTUYMKA IEKTPUUECKON IHEPTUU.
Bremonnenue yueOHbIX 3a1aHui

Ha aHaJIU3 JIEKTPUUECKUX MPOIIECCOB
(sIBJIEHUH) C UCTIOIB30BAaHHUEM OCHOBHBIX
MTOJIOKEHUH U 3aKOHOB 3JIEKTPOIUHAMUKH:
3akoHbl OMa

JUISl y4acTKa LIeTH U 17151 3aMKHYTOMN
ANEKTPUYECKOM LenH, 3aKkoH J[xoymsa—Jlenna.
Pabora B rpynmnax npu o0Cy>KI€HHUH BOIIPOCOB
MEXIPEAMETHOTO XapakTepa (Harmpumep, 1o
TeMe «DJIEKTPUUYECKHE

SIBIICHUS B IPUPOJIE»)
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Toxu B pa3IMUHBIX
cpenax

DnexTpuyueckas MPOBOAUMOCTD PA3IUYHBIX
BELIECTB. DJIEKTPOHHASI IPOBOJUMOCTD
TBEPMBIX METAJIOB. 3aBUCUMOCTh
COIIPOTHBIIEHUS METAJJIOB OT TEMIIEPATYPHI.
CBepxnpoBOAUMOCTb. DIEKTPUUECKUN TOK B
BaKyyMe.

CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[onynpoBonnuku. CoOCTBEHHAs U MPUMECHAs
IIPOBOAMMOCTH TIOJYIIPOBOJHUKOB. CBOMCTBA

p-n-nepexona. [TonynpoBoJHUKOBEIE TPUOOPHI.

DIEKTPUYECKHUM TOK B DJIEKTPOJIUTAX.

[IpoBeneHne KOCBEHHBIX U3MEPEHUM 1
HCCIIETOBAHUI 3aBUCUMOCTEN

MEXy (U3NYECKMMHU BETUYMHAMU PU
M3Y4YEHUU MPOLIECCOB IPOTEKAHUS
ANEKTPUYECKOTO TOKA B METAJLIAX,
AIEKTPOJINTAX U MOJTYIPOBOJHUKAX.
Omnpenenenre abCONMIOTHBIX U
OTHOCHUTEJIBHBIX IOTPEMIHOCTEN
u3MepeHuil puzndyeckux BennynH. OueHka
IpaHul] IOIPEUIHOCTEN.

HaGnronenue snekTposin3a, u3yuyeHue u
00BsICHEHUE TPOBOIUMOCTHU
AIEKTPOJIUTOB, IKCIIEPUMEHTAIILHOE
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DNEKTPOIUTHUECKAS AUCCOILUAIMS.
Onexrponus. 3akonbl Dapanes s
ANEKTPOJIN3A.

DIEeKTPUYECKHUM TOK B ra3ax.
CamocTosiTenbHbIN 1

HECaMOCTOSITENIbHBIN pa3ps.

Pa3nuyHbie TUIIBI CAMOCTOSITENBHOTO Pa3psia.
Momnnus. 1lnasma.

TexHu4eckue ycTpoucTBa u

MIPaKTUYECKOE IPUMEHEHUE!

ra3zopaspsHbl€ JaMIIbl, 3JIEKTPOHHO- JTy4yeBast
TpyOKa, MOJTYIPOBOJHUKOBBIE TPUOOPHI:
JTMO/JI, TPAH3UCTOP, GOTOANO, CBETOAUO,
rajibBaHuKa, pauHUPOBAHUE MEJU, BBIIIJIABKa
QTIOMHUHHS, TIEKTPOHHAS MUKPOCKOTIHS

M3Y4EHHUE 3aKOHOB 3s1eKTposin3a Dapazest.
CHsATHE BOJIBT-aMIIEPHON

XapaKTePUCTUKU AUOAA.

CpaBHEeHHE IPOBOJIMMOCTH METAJIIOB U
I10JIYTIPOBOJHUKOB.

W3ydeHue nckpoBoro paspsia u
MPOBOAMMOCTH BO3yXa.

Pemennie pacuéTHbIX 3a7a4 C SIBHO 3aJIaHHOM U
HESIBHO 33JIaHHON (PU3NYECKON MOJIETIBIO C
UCIOJIb30BaHNEM 3aKOHOMEPHOCTEH
IIOCTOSIHHOT'O TOKA B Pa3IMUYHbIX Cpe/iax.
Penrenune kauecTBEHHBIX 3a/1a4, TPEOYIOMINX
IIPUMEHEHHUS 3aKOHOMEPHOCTEN MOCTOSHHOTO
TOKa

B Pa3JINYHBIX Cpeiax.

OObscHEeHne yCTpONCTBA U MPUHIUIIA
JIENCTBUS Ta30pa3psAHbIX JaMIl, JIEKTPOHHO-
JTy4eBOU TPYOKH, MTOTYNPOBOAHUKOBBIX
MpuOOPOB: 1M0/1a, TpAaH3UCTOPa, PoToaNoNa,
cBeroanoa. OObsICHEHNE CYTH MPOIECCOB:
raJbBaHHUKH, paQpUHUPOBAHMS MEH, BHITIIIABKU
AIFOMUHHSL, dJIEKTPOHHOU

MUKPOCKOITNH

Hroro no pazneny
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Pa3nes 5. @u3uvecKuil NPaKTHKYM

5.1 du3nuecKui 16 CriocoOb1 u3MepeHus (PU3NIECKUX BETHYUH C [IpoBeieHrE KOCBEHHBIX U3MEPEHHUI,
MPAKTUKYM HCIIOIb30BAaHUEM aHAJIOTOBBIX M IIU(PPOBBIX HCCJICI0BAHMI 3aBUCUMOCTEH (PU3NUECKHUX

HU3MEPHUTEIIBHBIX MPUOOPOB U BEJIMYMH, TIPOBEPKA MPEIOKEHHBIX THIIOTE3
KOMITHIOTEPHBIX JATYUKOBBIX CHCTEM. (BBIOOp U3 pabOT, OTIMCAHHBIX B
AOCOJIFOTHBIC U OTHOCUTEIIbHBIC TTOTPEITHOCTH | TEMAaTUYECKUX pa3jernax
n3MepeHui pru3ndeckux BenurH. OLeHKa «YYEHUYECKHI KCIIEPUMEHT, JITAOOPATOPHBIC
TPaHMI] paboThI, TPAKTUKYM))
MOTIPEUTHOCTEHN

Hroro no pazneny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOIT'PAMME
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11 KJIACC

MPOBOJIHUKOB ¢ TOKOM. MarHuTHOE ToJIe.
Bexrop MmarautHOM MHAYKIMU. [IpuHImn
CyNEpIIO3UIIMM MAarHUTHBIX NOJIeH. JInHun
MarHuTHON MHAYKLHUU.

MarauTHOE 10JI€ MPOBOJHUKA C TOKOM

(HpHMOFO IIPpOBOAHHKA, KATYIIKHU U KPYTIOBOI'O

BuTKa). OnbIT Dpcrena.

Cunia Amnepa, e€ HarpaBJIeHUE U MOTYJTb.
Cuna JlopeHnua, e€ HanpaBlI€HUE U MOJYJIb.
JIBr>keHue 3apsKEHHOM YaCTHULIbI B
OJIHOPOJHOM MarHUTHOM moJe. Pabota cumibl
Jlopenua.

MarauTHOE I0JIC B BEIIESCTBE.
deppomMarHeTuku, napa-

M TMaMarHeTUku. TeXHUYecKue
YCTPOMCTBA U TEXHOJIOTHUECKUE
MPOLIECCHI:

MIPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB,

Ne Hamvenosanne Komnuectso OCHOBHBIE BUJIBI JIESITEILHOCTH
o PA3IENOB 1 TeM 4aCOB [IporpamMmMHOe conepxaHue P a—
y4eOHOro npeamera
Pa3nes 1. Dnekrponmnamuxa
1.1 MarauTHoe oje 14 BzaumMoneiicTBre NOCTOSHHBIX MArHUTOB U [IpoBeneHME KOCBEHHBIX U3MEPEHUHN CHITBI

Awmriepa, IpOBe/ICHUE HCCIEIOBAHUS
3aBHCHUMOCTEHN MEXIy (HPU3NUeCKUMHU
BEJIMUYMHAMU U OIBITOB IO IPOBEPKE
MPeI0KEHHOM TUTIOTE3bl PU U3YYCHUU
JEHCTBUS TTOCTOSIHHOT'O MAarHUTa Ha PaMKYy C
TOKOM, B3aUMOJICHCTBUS MIPOBOJHHUKA

C MarHUTHBIM nojieM. OnpenenenHue
aOCOJIIOTHBIX 1 OTHOCUTEIIBHBIX
MOTPEIIHOCTEH U3MEPEHUH PU3NYECKUX
BenmurH. OT[eHKa TPpaHuIl
ITOTPELIHOCTEM.

HccnenoBanre MarHUTHOTO 1OJISA
MOCTOSTHHBIX MarHUTOB, CBOMCTB
(beppOMarHeTUKOB.

Omnpenenenre yCIoBHi TPUMEHUMOCTH
MO/JIEJIN OJJTHOPOAHOT'O MAarHUTHOTO TMOJIL.
Omnpenenenre HaMpaBJICHUs HHIYKIIUN
MarHUTHOTO I10JIsl IPOBOJAHUKA C TOKOM,
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AJEKTPOMAarHuTOB, TECTEP-MYJIbTUMETD,
ANEeKTpoABHUraTenb SIkoOu, yCKopUTeIu
3JIEMEHTaPHBIX YACTHUII

cuibl Amrnepa u cuibl Jlopenna. U3yuenue
KapTUHBI JIMHUN WHIYKIIMA MarHUTHOTO TIOJISI
MTOJIOCOBOTO U TTOJIKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB, JNIMHHOTO MPSMOTO
MPOBOJHUKA, 3aMKHYTOI'0 KOJIBLIEBOTO
MPOBOJHUKA, KATYIIKH C TOKOM.
OObscHeHnEe B3aUMOACHCTBUS IBYX
MIPOBOJIHUKOB C TOKOM, JICHCTBHSI CHJIBI
JlopeH1ia Ha HOHBI AJIEKTPOJIUTA.
Habntoienue nBHxeHus my4yka
3JIEKTPOHOB B MAarHUTHOM I10JIE.

N3ydenune npuHLMna AEHCTBUS
AIIEKTPOU3MEPUTEIHHOTO MpUdopa
MAarHUTOSJICKTPUYECKON CUCTEMBI.
Pemenue pacuérHbIx 3a7a4 ¢ IBHO
3aJJaHHOM U HESIBHO 3aJJaHHOM
bu3nveckoil MoseNnbIo

C UCIOJIb30BaHHEM OCHOBHBIX 3aKOHOB 1
dbopmy1 o TeMe «MarHuTHOE TOJIe.
Pemenne kauecTBEHHBIX 3aa4,
TpeOYIOMMX MPUMEHEHUS 3HAHUN 10

TeMe «MarauTHoe Iojey.

OOBbscHEHUE YyCTPOICTBA U MPUHITHIIA

}IeﬁCTBHH OJICKTPOMAarimuToB, TCCTECPA-

MYJIBTHMETPA, SJICKTPOABUTATCIIA
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Sxobu, yckopuTenen 3J1eMEHTapHbIX YaCTHIL.

OObscHEHUE MMPUMCHCHUSA ITOCTOAHHBIX
MAar"dmuTOB

1.2

DneKTpoMarHuTHast
WHTYKIIUS

13

SIBrieHuE HIEeKTPOMarHuTHOM MHAYKIMH. [ToToK
BEKTOpa MarHUTHOU uHayKuuu. 31C
WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOMN
naaykunu @apanes. BuxpeBoe 21eKTpuyecKoe
none. Tokn Dyko.

OJ1C uHAYKIINY B MPOBOAHUKE, ABUKYIIEMCS

B OJJHOPOJAHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NunykTtuBHOCTH. KaTynmka HHIYKTHBHOCTH B
eI IOCTOSIHHOI'O TOKA. SIBiIeHne
camonHAykiuu. JJ1C caMOMHIYyKIIUH.
DHEeprust MarHUTHOTO TOJISI KATYIIKHU C

TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoucTsa u

TEXHOJIOTHYECKHUE ITPOIIECCHI:

WHIYKIIUOHHAS M€Yb, COJICHOM/I, 3aIIUTa OT
3JEKTPU3ALNU TEJ IPU IBUKEHUU

B MarHUTHOM T0JI€ 3eMJIU

[IpoBeneHue uccaen0BaHus 3aBUCUMOCTEH
(U3NUECKUX BETMYMH U OIBITOB I10 IIPOBEPKE
IIPEJJI0KEHHON TMIIOTE3bI IPU U3yUYEHUU
SIBJICHUS DJIEKTPOMArHUTHOW MHIYKIIUH.
Omnpenenenre HHAYKIIUA BUXPEBOTO
MarHUTHOTO TOJIS.

Omnpenenenue aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEPEHUI (PU3NYECKUX
BennurH. OIeHKa TPaHHMIl TOTPEIIHOCTEH.
DKCIepuMeHTaIbHOE U3YUeHHE TTpaBuia JleHna.
WccnenoBanue siBIICeHNUS] CAMOMHAYKIINH,
3apucuMocTd DJIC caMOMHAYKIIMH OT CKOPOCTHU
W3MEHEHHUs CUJIbI TOKA B LIETIH.

W3ydeHue maieHusi MarHuTa

B aJTFOMUHUEBOH (MEHOI) TpyOe.

CO6opka Mo/IeNH AJIEKTPOMArHUTHOTO
reHeparopa.

Pemienue pacu€THbIX 33724 € IBHO 3aJJaHHOW U
HESIBHO 33JaHHON

bu3nveckoil MoaebIo
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C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi 1o Teme «NEeKTPOMarHuTHas
WHTyKLIUSD.

Pemienue kauecTBeHHBIX 337134,
TpeOYIOLMX MPUMEHEHHS 3HAHUH 110

TeMe «DIEeKTPOMArHuTHAsT HHIYKIIHSD.
OObsiCHEeHHE  OCHOBHBIX  IPUHIIUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKUX TPOIIECCOB, TAKUX KakK:
WHIYKIIHOHHAs 1I€Yb, COJICHOUI, 3aIUTa OT
ANIEKTPU3AINH TN

IPU IBUKEHUU B MArHUTHOM I10J1€ 3eMJIH.
Pabora B rpynmax npu o0cykaeHUU
BOIIPOCOB MEKIPEAMETHOTO XapaKkTepa
(HampuMmep, 1O TeMe

«ONEeKTPOMarHUTHBIE SIBICHUS

B IIPUPO/IE»)

Hroro no pazgeny 27
Pa3nen 2. Kojie0anus 1 BOJTHBI
21 MexaHnyeckue KoiueOaHus 10 KomnebarensHas cucrema. [TpoBeneHNE KOCBEHHBIX H3MEPEHUH,

CBoOoHBIE KOTIEOaHUS.
lMapmonnueckue koeOaHus.

Kunematuueckoe u fuHaMHUUIECKOE
omucaHue. DJHEPreTHIECKOE ONUCAHNE (3aKOH

COXpaHEHUs MEXaHUYECKOU

WCCIIEIOBAHUS 3aBUCUMOCTEN MEXKY
(1)I/I3I/I'-ICCKI/IMI/I BCIIMYMHAMMU U OIIBITOB 110
MPOBEPKE MPEI0KEHHON TUITOTE3BI MPU
M3y4YeHUHN KOJeOaHW HUTSHOTO 1

IMIPY>XUHHOI'O MasTHUKOB,
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sHepruu). BeiBoa qTMHAMUUECKOro ONMCaHUs
rapMOHUYECKUX KOJIeOaHUH U3 UX
JHEPreTUYECKOro U

KMHEMAaTUYECKOT0 ONMCaHMsl. AMILUIUTYAA U
¢a3za konebanmii. CBA3b aMILTUTYBI
KoJ1e0aHUi UCXOAHOMN BEIUNYUHBI C
aMIUINTYylaMU KoJieOaHui e€ CKopoCcTU U
YCKOpEHHUS.

[lepuon u yactora kosnebanuii. [lepuon
MaJIbIX CBOOOTHBIX KOJICOaHU I
MaTeMaTHYecKoro MasTHuka. [lepuon
CBOOOAHBIX KOJICOAHUN NIPYKMHHOT'O
MasiTHHKA.

[TonsaTune 0 3aTyXarUMXx KoJeOaHUsX.
Breinyxxnennslie konebanus. Pezonanc.
Pe3onancHas kpuBas. Bnusinue 3atyxanus Ha
BUJ] PE30HAHCHOM KpHUBOI. ABTOKOJICOAHMS.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTMUECKHE MTPOLIECCHI:

METPOHOM, Yachl, KaueJIl, My3bIKaJIbHbIE
MHCTPYMEHTBHI, ceiicMorpad

BBIHY/ICHHBIX U 3aTYXAIOIIUX MEXaHUYECKUX
Kose0aHuH.

Omnpenenenre abCONIOTHBIX U OTHOCUTENIBHBIX
MOTPEITHOCTEH u3MepeHui (PU3nIecKux
Benn4rH. OIleHKa IpaHmI] IOTPEIIHOCTEN.
Habntoienne He3aBUCHMOCTH MEpHO/ia MabIX
Kose0aHuil Tpy3a Ha HUTH

OT aMIUIUTY/IbL.

OKCHepuMEHTallbHasi ~ MpOBEpKa  3aKOHa
COXpaHEeHHMsI PHEPTHH MPU KoJeOaHUSIX Tpy3a
Ha IpYKUHE.

Habmronenue pesonanca. OmnpeneneHue
YCIIOBUIM IPUMEHUMOCTH MOJIEIU
MaTEMaTHUYECKOIr0 MasiTHUKA U UJI€aIbHOIO
MPY>KUHHOTO MAsTHHUKA.

Pemenue pacu€THbIX 3a7a4 € IBHO 3aJJaHHOU U
HESIBHO 33JJaHHOM (PU3MYECKON MOJAEIIBIO

C UCI0JIb30BAHNEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «MexaHU4YecKrue KojaeOaHus.
Pemenne kauecTBEHHBIX 3aa4, TPEOYIOLINX
IIPUMEHEHHUs] 3HAHUU

1o Teme «MexaHu4ecKue KoneOaHus».

OObscHeHne ycTpONCTBA U MPUHIUIIA

JIEUCTBUS METPOHOMA, YAaCOB, Ka4eJIe,
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MY3bIKaJIbHBIX HHCTPYMEHTOB, ceiicMorpada.
Hcnons3oBanue IT-TexHonoruii nmpu
paboTe ¢ JONOJHUTEIbHBIMU

UCTOYHHUKAMU UH(OPMALMHU 110 TEME, UX
KPUTHYECKHM aHAJIU3 U OLIEHKA
JIOCTOBEPHOCTH

2.2

DJIEKTPOMArHUTHBIC
KoJeOaHus

15

Konebarenbublit KoHTYp. CBOOOAHBIE
ANIEKTPOMArHUTHBIC KOJIeOaHus

B UJICaJIbHOM KOJICOATEIIbHOM KOHTYPE.
®opmyna Tomcona. CBsI3b aMILTUTY/IBI 3apsiaa
KOHJICHCATOpa C aMIUIUTYJIOW CHJIBI TOKA B
KoJieOaTeIbHOM KOHTYPE.

3aKOH COXPaHEHUs YHEPTUU

B UJICAJIbHOM KOJIe0aTeIbHOM KOHTYpE.
3aryxaromiue 3MeKTPOMarHUTHbIE KOJIeOaHMsl.

BLIHY)KIICHHBIG SJICKTPOMArHuTHBIC KoJIeOaHHSI.

[IepemeHHBII TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U AEUCTBYIOIIEE 3HaUCHHE
CWJIBI TOKA Y HAIIPSDKEHUS IIPU Pa3InuYHON
(dopMe 3aBUCHMOCTH IIEPEMEHHOTO TOKA

OT BpEMEHH.

CuHycounanbHbli nepeMeHHblN TOK. Pe3uctop,
KOHJIEHCATOP M KaTyIlKa

MHJYKTUBHOCTHU B LIEIIN

[IpoBeneHNe KOCBEHHBIX U3MEPEHUN U
MCCIICIOBAHMSI 3aBHCUMOCTEH (PH3MUECKUX
BEJIMYMH IIPU U3YYEHUHU JIEKTPOMArHUTHBIX
Kosie0aHuH U Lienel IepeMEeHHOro ToKa.
Omnpenenenue aOCOMIOTHBIX U OTHOCUTEIBLHBIX
MOTPEITHOCTEN U3MEPEHUI PU3NIECKUX
BennurH. O1leHKa TpaHuIl TOTPEIIHOCTEMH.
N3ydenue ycTpoicTBa U IPUHIUIIA IEUCTBUS
Tpanchopmaropa.

Hab6nronenue aneKTpoMarHuTHOTO

pe30HaHca.

N3ydeHne ociMuIorpaMM 3JIEKTPOMArHUTHBIX
KonebaHuil. Penienne pacu€THHIX 3a/1a4 C SIBHO
3aIaHHON W HESBHO 3aJIaHHON (HPU3UIECKOM
MOJIEbIO

C UCII0JIb30BAaHHEM OCHOBHBIX 3aKOHOB U
bopmyn o Teme «IEKTPOMarHUTHbIE
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CHUHYCOMJIAJIbHOTO IIEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onaHc

HaIpPsHKEHUN.

Wneansublii Tpanchopmatop. [Iponssoactso,
nepeaayda u noTpeOIeHue AMEKTPUIECKOM
SHEPIUH.

DKOJIOTUYECKUE PUCKU

MPY MMPOU3BOJICTBE AJIEKTPOIHEPTUH.
KynpTypa ncnonb3oBaHus 31€KTPOIHEPTUU B
MOBCEIHEBHOM JKHU3HH.

TexHuueckue yCTpoucTBa U
TEXHOJIOTUYECKHUE MPOLIECCHI:

3JIEKTPUYECKUM 3BOHOK, TeHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU AJIEKTpoIepeaayd

KOJICOQHUS».

Pemenne xauecTBEHHBIX 3a7a4,
TPeOYIOIMX MPUMEHECHUS 3HAaHUH 10
TeMe «DJEKTPOMArHUTHBIC KOJICOaHUS.
CpaBHEHHE MEXaHUYECKUX U
AJICKTPOMArHUTHBIX KoJieOaHuii. OObsicCHEHNE
YCTPOMCTBA U IPUHIUIIA JECUCTBUSA
AJIEKTPUYECKOIO 3BOHKA,

reHeparopa nepeMeHHOT 0 TOKa, TUHUM
AJIeKTpoIiepeaay.

Onpenenenue yciuoBHil TPUMEHUMOCTH
MOJICIIM HJICaJIbHOTI'0 KOJIe0aTeIbHOIO
KOHTYpa.

AHanun3 1 oleHKa OCJIEACTBUI
WCIIOJIH30BaHUS PA3JIMYHBIX CIIOCOOOB
MIPOU3BOJICTBA ANEKTPOIHEPT U

C TTO3UIIMI DKOJIOTHYSCKOM
0e30MacHOCTH; TPeACTaBICHU N

0 PaIMOHAILHOM TPUPOIOTIONH30BAHIH
(B TIpo1Iecce MOATOTOBKHU COOOIIEHUH,

BBITIOJTHEHUH IPYIIOBBIX TPOEKTOB)

2.3

MexaHnuyeckue 1
3JIEKTPOMArHUTHBIE BOJIHBI

10

MexaHquCKHe BOJIHBI, yCJ'IOBI/ISI nux
pacnipoctpanenus. [lonepednsie U TPOI0IbHBIC
BOJIHBIL. [lepros, CkopocTh paclipocTpaHeHHs U
JUJTMHA BOJTHEI.

CpoilicTBa MEXaHHYCCKHUX BOJIH:

Hab6mronenue obpazoBanus u
pacrpoCcTpaHeHUs NOMEPEYHBIX

Y TIPOJIOJIbHBIX BOJH, OTPAKEHUS U
MPEJIOMIICHUS, HHTePEPECHIINN

1 TU(paKIIU MEXaHUIECKHUX BOJIH,
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OTpakeHUe, IpeoMiIeHIe, HHTep(epeHIUsI U
TG paKIus.

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3ByKa.
BricoTa Tona. TemOp 3ByKka. LllymoBoe
3arpsiI3HEHUE OKPYKAIOILEH Cpeabl.
DNEeKTPOMarHuTHbIE  BOJHBL. Y CIIOBUS
W3Iy4eHUs.  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opueHTanus BEKTOPOB

B , E , U— B MIEKTPOMArHUTHOM BOJTHE.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH:
OTpakeHUe, IPeJOMIICHUE, MOJIAPU3ALIUS,
nHTepdepeHrs u TudpaKIus.

[Ixana >7E€KTPOMArHUTHBIX BOJIH.
[IpumeHeHue 371eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIB PAIUOCBSI3U U TETIEBUICHUS.
Paguonokamus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE
OKpY>KaroIleu Cpebl.

TexHu4eckue ycTpoucTsa u

MPaKTUYECKOE MPUMEHEHHUE:

MY3bIKaJIbHbIE HHCTPYMEHTHI, pajiap,

panuonpuéMHUK, TEIEBU30p, aHTEHHA, TeJIe(OH,

CBY-nieus, ynpTpa3ByKkoBast
JMAarHOCTHKA B TEXHUKE U MEMIIVHE

aKyCTHYECKOTr0  pEe30HaHCa,  CBA3U
I'POMKOCTH 3BYKa U BBICOTHI TOHA

C aMIUIMTYIOM W YacTOTOM KoJeOaHHH.
N3ydyeHnne CBOWCTB yibTpa3Byka U €ro
PUMEHEHHSL.

HccnenoBaHue CBOWCTB 3JIEKTPOMArHUTHBIX
BOJIH: OTPaKEHHE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, HHTepdepeHus.
OOHnapyxeHue HHppaKpacHOro u
ynpTpaduoneToBoro u3nydeHuii. CpaBHeHne
MEXaHUYECKUX U AJIEKTPOMArHUTHBIX BOJH.
Onpenenenue ycaoBUil IPUMEHUMOCTH
MOJIEJIY TaPMOHUYECKOW BOJIHBI.

Perienue kauecTBeHHBIX 3a/1a4,

TpeOyIOLMX MPUMEHEHHS 3HAHUH 110

TeMe «MexaHndeckue u

AIIEKTPOMArHUTHBIE BOJHBI.

N3yuenne mapamMeTpoB 3ByKOBOW BOJIHBI.
W3yuenne pactipocTpaHeHHs 3ByKOBBIX BOJIH B
3aMKHYTOM IIPOCTPAHCTBE.

OObsicHEHHE YCTPOICTBA U IPUHITUTIA JCHCTBUS
MY3bIKQTbHBIX HHCTPYMEHTOB, paaapa,
panuonpuéMHIKa, TeJIeBU30pa, AaHTEHHBI,
tenepona, CBU-neun.
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OOBbsicHEeHUE YIbTPA3BYKOBOW JHATHOCTUKH B
TEXHHUKE ¥ MEIHITNHE.

Hcnons3oBanue IT-TexHonorui nmpu
paboTe ¢ TOMOTHUTEIIbHBIMU
HUCTOYHUKAMU HH(OPMAIIHH 110 TEME, UX
KPUTHYECKHM aHAJIU3 U OLIEHKA
JIOCTOBEPHOCTH.

AHau3 U OlLIEHKa TOCJIEACTBUMI
IIYMOBOI'O U 3JI€KTPOMArHUTHOTO
3arpsi3HEHUS OKPYKAIOILEH CPEIbl C
HO3UIIMHA DKOJIOTHUYECKOH
0€301acHOCTH; TPEICTaBICHUN

0 PaIMOHAIBHOM TIPUPOIOTIOIH30BaHUHT

(B TIpo1Iecce MOATOTOBKHU COOOIIEHUH,
BBITIOJTHEHUH TPYIIOBBIX MPOEKTOB)

2.4

Ormruka

25

[IpssMonMHENHOE paclIpOCTPaHEHHUE CBETA B
oaHopoaHoM cpene. JIyu cBera. ToueuHsblit
HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTPAYKEHUS CBETA.
[TocTpoenue n3obpaxkeHuit

B IUIOCKOM 3epkasie. Cpepuueckue 3epkana.
[Ipenomiienne cBera. 3aKOHBI PETOMIICHHS

cBeTa. AOCONIIOTHBIN ITOKA3aTellb IpCIOMIICHUA.

OTHOCUTENBHEIN TOKa3aTeIb
MpCIOMIICHUH. ITocTOSIHCTBO YaCTOTHI

HaOmronenue onTHYecKuX sIBIICHUHA,
MIPOBEJICHUE KOCBEHHBIX U3MEPEHNU,
WCCJICTOBAHMSI 3aBUCUMOCTEN (PU3UUECKUX
BEJIUYMH U OIBITOB

I10 ITPOBEPKE MPEI0KEHHON TUITOTE3BI IIPU
M3yYECHUU SIBIICHUH MTPEJIOMIIEHUS CBETA HA
rpaHuLIE pa3jelia IByX Cpel, NIPEJIOMIICHUS
CBeTa B COOMpAlOIIEH 1 pacCenBaroIIe
JIMH3aX, BOJHOBELIX CBOMCTB CBETA.
Habmto1eHue moiHOro BHYTPEHHETO
OTpaXEHUs, U3yUYECHHUE MOJEIHN
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CBETa U COOTHOUICHUE JJIMH BOJIH IIPH
[epexo/1e MOHOXPOMATUYECKOTO CBETA

yepe3 TpaHully pas3zelia JByX ONTHYECKUX
cpen.

Xon yyen B mpusMe. Jlucnepcus cBera.
CnoxxHbIi cocTaB Oeioro cera. L[Ber.
[Tonnoe BHyTpeHHee oTpakenue. [IpenenbHblii
YTOJ1 IOJIHOTO BHYTPEHHETO OTPaKEHUSI.
CobOuparonue ¥ pacceuBarolIie  JMH3BI.
Tonkasg usmH3a. DOKyCHOE pPacCTOSAHME U
ONTHYECKasl CUJia TOHKOW JIMH3BI.
3aBUCUMOCTB (POKYCHOI'O pacCCTOSIHUSL TOHKOU
chepruecKoil INH3HI OT €

Ir€OMETPUH U OTHOCUTEBHOTO MOKa3aTeNs
MIPETOMIIEHUSL.

dopMyIia TOHKOM JIMH3BL. Y BETUYECHHUE,
JlaBaeMoe JIMH30M.

Xon ny4a, MpOIIEANIEro JIUH3Y O
IIPOU3BOJIBHBIM YIJIOM K €€ TIIaBHOU
ontudeckoit ocu. [loctpoenne nzo0paxkeHnit
TOYKH U OTpe3Ka MPsIMOil B COOMPAIOLINX U
paccenBarOLIMX JMH3aX U UX CUCTEMAX.
Ontuyeckue npubdopsl. Paspemarormas

CIOCOOHOCTE. I'J1a3 Kak onTHYECKast CHCTEMA.

CBETOBOJIA.
[TonyueHune n300paxeHus B CUCTEME U3
IIJIOCKOTO 3€pKaJla U JIMH3BI,

B CHCTEME U3 ABYX JIMH3. KOHCTpynpoBanue
TEJECKOMUYECKUX CHUCTEM.

N3yuenne mnoaspuszalvu  CBETa,
OTPaXXEHHOTO  OT  IOBEPXHOCTHU
JIUAJIEKTPUKA, U3yUEHUE

uHTEep(EePEHIINH JTA3ePHOT0 U3IYICHHS Ha
JIBYX LLIETISX.

[Tonyuyenue ciekTpa U3Iy4eHUs: CBETOAUOIA
MIPU TTOMOIIY AUGPAKIUOHHON PEIIETKHU.
Pemenne pacu€THpIX 3a7a4 € ABHO 3aJaHHOU U
HESIBHO 3aJaHHON (PU3NYCCKON MOJICIIBIO

C UCTIOJIB30BAHNEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «ONTUKAY.

Pemenne kauecTBEeHHBIX 3a/1a4,
TpeOYIONIMX MPUMEHEHHS 3HAHUH 110

teme «OnTuka.

[Toctpoenue u pacuér u300pa>keHu,
C03/1aBa€MbIX TUIOCKHM 3€PKajoM, TOHKOU
JIMH30M.

Ornpenenenue ycnoBUid NPUMEHUMOCTH
MOJIEJN TOHKOM JIMH3bI; TPAHMI]
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[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON
OITHKH.

BonroBas ontuka. UaTepdepenius ceera.
KorepeHTHbIE HCTOYHUKHU.

VYcnoBust HAOMIOIEHHUSI MAKCUMYMOB U
MUHHMYMOB B UHTE€P(EPEHIIMOHHOMH

KapTHHE OT JABYX KOI€PEHTHBIX HICTOYHUKOB.
[Tpumeps! K1accuueckux HHTEPHEPEHITUMOHHBIX
CXEM.

Hudpakius ceeta. [udpakiinonnas pemeTka.
VYcnoBue HabM01eHUS TIIaBHBIX MAKCHMYMOB
IIpY [1aJICHU MOHOXPOMAaTU4ECKOr0 CBETA

Ha 1udpakoHHyIo pemeTky. [lomspuzanus
CBETa.

TexHu4eckue yCTponucTBa u
TEXHOJIOTMYECKUE TIPOLIECCHI: OYKH, JIYIIa,
nepuckor, (oroanmnapar, MUKpPOCKOII,
IIPOEKLMOHHBIN anmnapar, IpOCBETICHUE
ONTUKHU, BOJIOKOHHAs

OITHKA, AU (PpaKIIMOHHAs PEHIETKA

IIPUMEHUMOCTH T€OMETPUUECKON

OITUKH.

OOBsicHeHne 0COOCHHOCTEN MPOTEKAHUS
ONTUYECKUX SIBIICHUN: HHTEpHEPEHIINH,
TU(PaKLInK, TUCTIEPCHH, TIOJTHOTO BHYTPEHHETO
OTpaXKEHMUSI.

OOBsicHEHUE YCTPONCTBA U MPUHITUTIA ICHCTBUS
OYKOB, JIYITbI, TIEPUCKOIIA, (poTOanmapara,
MHUKPOCKOIIa, IPOEKLIMOHHOI'O anmnapara,
TU(PPaKINOHHON PEIIETKH, BOJIOKOHHOM ONTHKH.
OOmBsicHeHne pocBeTIIeHus onTHKH. PaboTa B
rpynmnax npu o0cyxJ1I€HUU BOIIPOCOB
MEXIPEAMETHOIO XapakTepa (Halpumep, 1o
TeMe «CBETOBBIE SIBJICHUSI B IPUPOEH)

Hroro no pazneny
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Pa3nea 3. OCHOBBI CHeMAILHOM TEOPHHN OTHOCHTEJIbHOCTH (Hasee - CTO)

3.1

OCHOBBI CITEIUAIEHOM
TEOPHH
OTHOCHUTEJIBbHOCTH

5

I'panu1IBI IPUMEHUMOCTH KJIIACCUYECKOU
MexaHukH. [locTynarsl cnenuanbHOM
TEOPUU OTHOCUTEIBHOCTH.
IIpocTpaHCTBEHHO-BPEMEHHOM

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUI
HUMITYJIbCa M SHEPIUHU PEIIATUBHUCTCKUX YaCTHIL
(o ororpadusiMm TPEKOB 3apsHKEHHBIX
qaCTHUIl B MArHUTHOM
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untepsail. [IpeodbpazoBanus Jlopenua. ¥Ycnosue
IIPUYUHHOCTH.

OTHOCUTENBHOCTH OTHOBPEMEHHOCTH.
3aMezieHre BPEMEHU U COKPALCHUE JJIMHBL
DHeprus 1 UMITYJIbC PENSITUBUCTCKON YaCTUIIBL.
CBs13b Macchl C PHEPTUEN U UMITYJIBCOM
PENATUBUCTCKON 4aCTULIbL. DHEPIUS ITOKOSL.
TexHu4eckue ycTpoucTsa u

TEXHOJIOTUYECKHUE IPOLIECCHI:

CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIIN
3apsKEHHBIX YACTHULL

noJie).

AHaiu3 U onucanue GU3NIECKUX SIBICHUN C
UCIIOJIB30BaHUEM TIOCTYIIATOB CIICIIHAILHON
TEOPHH OTHOCUTETBHOCTH. OOBSICHEHNE
MPUHIUIA JCHCTBUS CITyTHUKOBBIX
NPUEMHHUKOB, YCKOPUTEIICH 3apsKCHHBIX
YaCTHII

Hroro no pazneny 5

Paznen 4. KBanroBas ¢pusuka

4.1 KopnyckyssipHo- 15 PaBHOBecHOe TertoBoe m3myueHue (n3nydenue | [IpoBegeHne  KOCBEHHBIX — M3MEpEHMI,
BOJIHOBOH J1yain3m a0CcoIIOTHO YEPHOTO Tea). 3aKOH CMEIICHUS UCCIIEIOBAHMSI  3aBHCUMOCTEH  Mexay

Buna. ['unoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.
®dorordpdext. OnbiTer A.I'. CToneToBa. 3aKOHBI
dbotorddekra. YpaBHeHne DUHIITEIHA 17151
dboTtorddekra.

«Kpacnas rpanuna» hotorddexra.

JlaBieHue cBeTa (B 4aCTHOCTH, 1aBIICHUE

cBeTa Ha a0COJIIOTHO

(U3UYECKUMU BETMYUHAMU

Mpu U3y4ueHuu siBlieHus hotorddekra.
Omnpenenenre abCONMIOTHBIX B OTHOCUTENBHBIX
MOTPEIIHOCTEH N3MEPEHHH PU3NUECKUX
BenuuuH. OTieHKa TPaHUI] TOTPEIITHOCTEH.
Pemenue pacuéTHbIX 3a/1a4 C SIBHO

3aJIaHHOW W HESIBHO 33JTaHHON (PU3UIECKOM

MOJIEINTBIO
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MOTJIOMIAOIIYIO U aDCOIIOTHO

OTpa)karolyro nosepxHocts). OnbiTe! [1.H.
JleGenena.

BoutHOBBIE CcBOMICTBA YacTUL. BOJIHBI

ne bpoins. /Inuna BoaHbl 1e bpoiis u pasmepsl
00JacTy JOKaIU3aluy ABMKYIIECHCS YaCTULIBI.
KopmyckynsipHO-BOJIHOBOM Tyalini3Mm.
Judpakius 2J1eKTPOHOB Ha KpUCTaILIaX.
Crieninuka U3MEpeHU B MUKPOMHUPE.
CoOTHOIIICHUS HEOTPEAEIEHHOCTEH
I'eitzenoepra.

TexHudeckue ycTpoucTBa u
TE€XHOJIOTMYECKHUE TPOLIECCHI:

CHEKTPOMETP, (POTOIIEMEHT,

($hoTOIATUNK, TYHHETBHBI MUKPOCKOTI,
CoOJIHEUHasi OaTapesi, CBETOIUO]]

C UCII0JIb30BAHNEM OCHOBHBIX 3aKOHOB U
bopmyi o Teme «KBaHTOBBIE SBICHUSY.
Pemenne kauecTBeHHBIX 3a/7a4,
TpeOYIOLMX MPUMEHEHHS 3HAHUH 110
TeMe «KBaHTOBBIE SBIICHUS.
Onpenenenue ycaoBHil IPUMEHUMOCTH
KBaHTOBOI MOJIETIN CBETA.

AHanM3 KBaHTOBBIX TIPOLIECCOB C
HCII0JIb30BaHUEM yYpaBHEHUS
OiHmrTeiitHa ans  gorodddexra,
MPUHIIMIA COOTHOIICHUI
HeonpeaenénHoctu ['elizendepra.
OOBsiCHEeHHE PUHIINIIA ICHCTBHS
CHEKTpOMETpa, POTO3TEeMEHTa, (HOTOAATIHKA,
TYHHEJIBHOTO MUKPOCKOIIA, COJTHEYHOU
Oatapeu, CBETOIMO/IA.

Hcnons3oBanue IT-TexHonorui npu
paboTe ¢ TOMOTHUTEIbHBIMU
MCTOYHUKAMU UH(QOPMAIIMH 110 TEME, UX
KPUTHUYECKUH aHAIU3 U OLIEHKa
JIOCTOBEPHOCTH

4.2

duzuka atroma

OIEBITEL IO HCCIICOJOBAHUIO CTPOCHUA aTOMaA.
[Tnanerapnas moaens atoma Pesepdopaa.
[Toctynatel bopa. U3nyuenue u

Onpenenenue JJIMHBI BOJIHBI JIA3€PHOTO
W3JIYyYEHUS.

Habmoienne TMHeYaThIX CIEKTPOB.
Uccnenosanue cnekrpa pa3pe:KeHHOro
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NorJIomeHue GOTOHOB MPH IEpeXo/ie aToMa ¢
OJIHOTO YPOBHSI 3HEPI U1

Ha Jpyrou.

Bunei ciektpoB. CriekTp ypoBHEH 3HEprun
aToma BOJIOPO/Ja.

CHoOHTaHHOE U BBIHYK/ICHHOE U3JIyYeHUE
cBera. Jlazep.

TexHuueckue yCTpoucTBa U
TEXHOJIOTUYECKHUE MPOLIECCHI:

CHEKTPaJbHBIN aHaIN3 (CIEKTPOCKOM), JTa3ep,
KBAaHTOBBIN KOMITBIOTEP

aTOMapHOT0 BOJIOPOIa U U3MEPEHHUE
nocTostHHOM Punbepra.

N3ydenue ycTpoiicTBa U IEUCTBUS CUETUHUKA
MOHM3UpYIOHIHMX YacTull. Onpeenenue
YCJIOBHI TPUMEHUMOCTH MOJIEIN aToMa
Pesepdopna.

OOBsicCHEeHWE TIPUHITUTIA TCHCTBUS
CIIEKTPOCKOIIa, J1a3epa, KBAaHTOBOTO
KOMITBIOTEpA.

AHann3 KBaHTOBBIX MTPOLIECCOB HA

OCHOBE TIEPBOTO U BTOPOTO

nocrysnaroB bopa

43

®du3nka aTOMHOT'O sApa 1
SJICMCHTAPHBIX YaCTHUILL

Hyxnonnas Monens siiipa ['eiizen6epra—
WBanenxko. 3apsia siapa. MaccoBoe 4ncio

sapa. M3oTomnsl.

PagunoakTuBHOCTB. Anbda-pacna.
DNeKTPOHHBIA 1 TO3UTPOHHBIN OeTa- pacmal.
l'amMmma-u3nydenue.

3aKkoH paJIMOAaKTHBHOTO pacraja.
PaguoakTtuBHBIE N30TONBI B Tpupoze. CBolicTBa
HOHU3UPYIOLIEro U3nyyeHus. Biusuue
PaAMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
EcrectBennslil Gpon uznyuenus. Jlozumerpusi.
OHeprus CBsA3U HYKJIOHOB B sJIpeE.

Snepusie cuinbl. Jledekt maccol sapa. SnepHbie

peakuuu. Jlenenue u CUHTE3

ITpoBenenune nsmepeHnii

paZoaKkTUBHOTO (OoHA

C MCTIOJIb30BaHUEM JIO3UMETPA U
UCCIIeIOBaHUE TPEKOB YacTHIL (110

roToBBIM (hoTOrpadusim).

N3yuenue normnomeHus 6era-4yacTuil
AITFOMHHUEM.

Onpenenenue ycaoBUi IPUMEHUMOCTH
MOJIEJIN aTOMHOTO Si/Ipa.

AHalM3 W OMNHUCaHME SJACPHBIX pEeaKIMi C
MCIOJIb30BaHNEM TIOHATHUN MacCOBOE UHCIIO U
3apsiz AApa, SHEPTHsl CBA3H

A7pa, 3aKOHOB COXPaHEHUS 3apsa, MacCOBOTO
YrcIia ¥ SHEPTHH B SIEPHBIX

peaxiusx, 3aKoHa pali0aKTHUBHOTO
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saep. Snepusie peaktopsl. [Ipobiembr
YIPaBIIIEMOI0 TEPMOSIEPHOIO CUHTE3A.
DKOJIOTUYECKHE ACTIEKTHI PA3BUTHUS SACPHOU
SHEPrETUKU.

Meroasl perucTpanyy U UCCIIEeI0BAHN
3JIEMEHTaPHBIX YACTHII.

@yHIaMeHTalIbHbIE B3aUMOJIEHCTBUA. bapnoHsl,
ME30HBI U JIENITOHBI.

[IpencraBnenue o CTaHAapTHON MOJEIH.
KBapk-riirooHHast MOJI€Ib aJpOHOB.

®uzuka 3a npeaenamu CTaHIapTHON MOJIEH.
TémHas Marepusi U TEMHas SHEPTUsl.

EnuncTBO puznueckoit kapTUHBI MUpA.
TexHnueckue ycTporucTBa 1

TEXHOJIOTMYECKHUE IIPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, simepHbIi peakTop,

TEPMOsIJIEPHBIN peakTop, aToMHast 6oM0a,
MarHuTHO-PE30HAHCHAs

ToMorpadus

pacraza.
OOBsiCHEeHME IPUHIINTIA ICHCTBHSI I03UMETPA,
Kamepsl Bunbscona,

SIEPHOTO PEAKTOPA, TEPMOSIIEPHOTO
peakTopa, aTOMHON OOMOBI, MATHUTHO-
PE30HAHCHOM TOMOTpa(uH.

AHanu3 ¥ OlleHKa BIUSHUS PaJl0aKTUBHOCTH
Ha )KUBBIC

OpPTaHU3MBI, a TAK)KE MTOCIICICTBUI Pa3BUTHS
SAJIEPHON YPHEPTETUKH

C MO3ULHUI SKOJIOTUYECKOM

0e30MacHOCTH; MPeACTaBICHUN

0 paIMOHAIILHOM TIPHUPOJIONIOIH30BaHIH (B
MIPOIIECCE MOATOTOBKU COOOIICHMIHA,
BBITIOJTHEHUS TPYIITIOBBIX MPOEKTOB)

Hroro no pazgeny 25
Pa3nes 5. J1eMeHTbI ACTPOHOMMH U ACTPOPUUKH
5.1 OJeMeHThl aCTPOHOMHH U 12 Ortansl pa3Butus actpoHoMuu. [Ipuknagnoe u | HaOmronenue 38€31H0r0 HeOa

acTpou3uKu

MHUPOBO33PEHYECKOE 3HAUCHHE ACTPOHOMHH.
[TprMeHUMOCTh 3aKOHOB (PH3HKH TSI
00BsACHEHUS

HEBOOPYKEHHBIM IJ1a30M
C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUN JJIs ONIPEACIICHUS
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MIPUPOIBI KOCMHUYECKHUX 00BEKTOB. MeToIbI
ACTPOHOMHUYECKUX MCCIIEIOBAHUM.
CoBpeMEeHHbIEC ONITUYECKUE TEIECKOIIBI,
PaIMOTENEeCKOIIBI, BHEATMOC(EpHAst
ACTPOHOMHMSI.

Bun 3Bé3nnoro neba. Co3Be3aust, spKue 3BE3bI,
IUIAHETHI, UX BUIUMOC

nBmkeHue. CoaHeuHast

cHCTEMA.

Coanne. CosHe4yHast akTUBHOCTh. ICTOYHHK
sHepruu CosiHIa ¥ 3BE3/1. 3BE3/1bI, X OCHOBHBIC
XapakTepUCTUKH. J[narpaMma «CeKTpaibHbII
KJIACC — CBETUMOCTBY». 3BE3IBI INIaBHOM
MOCJIEI0BATEILHOCTH. 3aBUCUMOCTD

«Macca — CBETUMOCTBY JJIS 3BE3]T TIaBHOM
MOCIIEJOBATEIIFHOCTH.

Bnytpennee crpoenue 3BE31.

CoBpeMeHHbIE TTPEICTaBICHUS

0 IIPOUCXOXKJIEHNHU 1 3BoMtoIMK CoNHIIA U
3BE31. DTaIbl )KU3HHU 3BE3I.

Mnuneunsiii [Tyts — Hama ["anakTuka.
Ilonoxenue u npukenue CoaHia B
T"anaktuke. THITBI TaTaKTHK.

Papuoranaktuku u xBazapsl. YEpHbIe
JBIPBI B iIpax rajgakTUK.

MOJIO’KEHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE

co3Be3usi CeBepHOTO MONyIIapUst U SIPKUE
3BE3IBL.

HaGmoienue B Teneckorn JIyHbl, ITaHET,
TYMAaHHOCTEH U 3BE3AHBIX CKOIUIEHUM.
VYuactre B JUCKYCCUU O POJIM aCTPOHOMUH B
COBPEMEHHOM KAPTUHE MUPA, B IPAKTUYECKON
JIEATENIbHOCTH YEJIOBEKA U JAJIbHENIIEM
Hay4HO-

TEXHUYECKOM Pa3BUTHUHU.

[TonroroBka cooOIIEHNH O METO/1aX MOTYYEHUS
Hay4HbIX aCTPOHOMUYECKUX 3HAHHUM, OTKPBITHSIX
B COBPEMEHHOMN aCTPOHOMHUMU.

[IpuMeHeHre 0CHOBOMOIATAFOIINX
ACTPOHOMHUYECKUX MOHATUH, 3aKOHOB U TEOPUI
JUTSL aHaJn3a U O0bsICHEHUS (PU3MYECKHUX
MIPOLECCOB, MPOUCXOIAIIMX B 3BE3/aX, B
3BE3/IHBIX CUCTEMaAX,

B MEKTaJIaKTUYECKOU cpelie, ABUKEHUS
HEOECHBIX TeJ, BOJIIOIHH 3BE3N U

Bcenennoi
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Bcenennas. Paciiupenue Beenennoit. 3akon
Xa06ua. Pazoeranne ranaktuk. Teopust
Bosbmmoro B3peiBa. PennkroBoe usinyueHue.
MacmtaGHas cTpykTypa Beenennoi.
MeraranakTuka.

Hepemménusie npo6iieMbl aCTPOHOMUN

Wroro no pazneny 12

Paznen 6. @u3nyeckuii NPaKTUKYM

6.1 DU3nUecKuil MPaKTUKYM 16 CrniocoObl u3mMepeHus pU3NIECKUX BEIUUUH C IIpoBeneHME KOCBEHHBIX U3MEPEHUH,
WCIIOJIb30BAHNUEM AHAIOTOBBIX U IIU(PPOBBIX MCCIICIOBAaHHI 3aBUCUMOCTEH (PU3UIECKIX
M3MEPUTENBbHBIX TPUOOPOB U BEJIMYMH, IIPOBEPKA MPEI0KEHHBIX THIIOTE3
KOMIIBIOTEPHBIX TATYUKOBBIX CUCTEM. (BBIOOD
AOCOIIOTHBIE U OTHOCUTEIbHBIE IOTPEIIHOCTH | U3 paboT, ONMCAHHBIX B TEMAaTHUYECKHUX pa3jeax
n3MepeHuil puznyeckux BenuyuH. OneHka «Y4eHNYECKUN SKCIIEPUMEHT, 1TabopaTOpHbIE
TPaHUI] paboThI, MPAKTUKYM)
MOIPELIHOCTEN

Hroro mo pazieny 16

Pa3nen 7. O0o0maroiiee noBTopeHue

7.1 Cucrematuzanus u 15 O06006111eH1Ee U CUCTEMATU3AIIHS COAECPHKAHUS VYyactue B AUCKyCCUU O posid GUBUKH U

000011IeHNE TPETMETHOTO
COJICpKaHUs U OTIbITa
NeATENLHOCTH,
pUOOPETEHHOTO

IpY U3y4YCHUH Kypca

pa3zennoB Kypca

«Mexanukay, «MonexynspHas puzuka u
TEPMOINHAMUKA,

«OnexTpoauHaMukay, «Konebanus u BOIHBI»,
«OCHOBBI CTIEIUATILHON TEOpUHU
OTHOCHUTEJIBHOCTUY, «KBaHTOBas

aCTPOHOMHU B Pa3IMUHBIX chepax
NesITeTLHOCTH YenoBeka. [loaroroska
co00IIeHNH 0 MecTe PU3NYECKON KapTHHBI
MUpa B psTy COBPEMEHHBIX
MpECTaBICHUI

0 TIpUpoJIe.
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¢u3uku 10-11 xiaccon

¢buznka», « IMeMEHTH aCTPOHOMHHU U
acTpOU3UKI.

Poinb ¢u3uku u acTpoHOMUH

B DKOHOMHUYECKOM, TEXHOJIOTHYSCKOM,
COIIMAIBHON M ATUYECKOH cdhepax
JESTEIbHOCTH YEJI0BEKA, POJIb U MECTO
(U3MKK ¥ ACTPOHOMHUH B COBPEMEHHOM
Hay4yHOU KapTUHE MUpA, 3HAYCHHE
OIMCATENIBHON, CUCTEMATU3UPYIOLLIEH,
OOBSCHUTENIBHOMN U TPOrHOCTUYECKON
GbyHKIMH GU3NIECKON TEOPHH, POIIb
¢buznveckoii Teopuu B GopMUpOBaHIH

MPECTAaBICHUN O PU3NUECKON KapTHHE MUPA,
MecTO (pU3UYECKOM KapTUHBI MUpPA B 00IIEM

psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTABICHHUH
0 Ipupoe

BremonHeHne y4eOHbIX 3aaHHH,
JIEMOHCTPUPYIOIINX OCBOCHUE OCHOBHBIX
MOHATUH, (PU3UYECKUX BEJIMYHUH U 3aKOHOB
Kypca ¢puzuku 10-11 kmaccos

Hroro no pazneny 15
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO 170
YACOB IIO ITPOT'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne i/t

HanmenoBanmne pasaciioB U TEM

KommuectBo yacos

DnekTpoHHbIe (IU(PPOBLIE)

IporpaMMbl Bceero ‘ KonTtposbHble paboThl [IpakTryeckne paboThI 00pa3oBaTeNbHbIC PECYPCHI

Pasnea 1. HAYUYHBIA METO/ ITIO3HAHUSI ITIPUPO/IbI

11 HayuHblil MeTO/1 TO3HAHUS PUPOIBI 6 bubmmoreka [IOK
https://m.edsoo.ru/f16b68d7

Wroro no pazneny 6

Pasznen 2. MEXAHUKA

2.1 Kunemaruka 10 1 bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

2.2 JluHamuka 10 bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

2.3 Cratuka TBEpIOTO TEa 5 1 bu6nuoreka [IOK
https://m.edsoo.ru/f16b68d7

24 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1 bubnnoreka HOK
https://m.edsoo.ru/f16b68d7

HToro no pazneny 35

Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKOMN 15 1 bubnmnorexka HOK

TEOpHHU https://m.edsoo.ru/f16b68d7

3.2 Tepmoannamuka. TeroBbie MalTMHBI 20 1 bubmmoreka [IOK
https://m.edsoo.ru/f16b68d7

3.3 ArperaTHble COCTOSIHUSI BEILIECTBA. 14 1 bubnmnorexka HOK

®da30BbIC IEPEXO/IBI https://m.edsoo.ru/f16b68d7

Wroro o pasneny 49

Pa3nen 4. JIEKTPOJANHAMUKA

4.1 DNEKTPUUECKOE MOJIE 24 1 bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7

4.2 IIoCTOSHHBIN 2IEKTPUUECKUI TOK 24 1 bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7

4.3 Toku B pa3nu4HbIX cpenax 6 bubmmoreka [JOK
https://m.edsoo.ru/f16b68d7

Wroro no pazpeny o4
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Pa3znen 5. PUBMYECKHUN TIPAKTUKYM

5.1 ®u3nyeckuil NPakTUKyM 16 16 bubmmoreka [IOK
https://m.edso0.ru/f16b68d7

HToro no pazneny 16

PesepBHOE Bpems 10 bubnmoreka [JOK
https://m.edso0.ru/f16b68d7

OBIIEE KOJIMYECTBO YACOB I1O 170 8 16

I[TPOI'PAMME

11 KJIACC
Ne i/ HanMeHoBaHMe pas3ienioB U T€M KomnuecTBo yacoB DnekTpoHHbIC (IU(PPOBHIE)
IIPOrpaMMbl Bceero ‘ KonTtposbHble paboThI [IpakTryeckne paboThI 00pazoBaTesbHbIC PECYPCHI

Pazgen 1. JIEKTPOJIMHAMUKA

1.1 MarsurtHoe 1oJje 14 bubnnoreka IIOK
https://m.edso0.ru/39859ef1

1.2 DJIEeKTpOMarHuTHask UHIYKIUS 13 1 bu6nuoreka [IOK
https://m.edso00.ru/39859ef1

Hroro no paszneny 27

Paznen 2. KOJJEBAHUS U BOJIHBI

2.1 MexaHn4eCKHe KOoJIeOaHus 10 bu6nuoreka [IOK
https://m.eds00.ru/39859ef1

2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 bubmuoreka [JOK
https://m.edso00.ru/39859ef1

2.3 MexaHn4yeckue 1 3J€KTPOMarHuTHbIE 10 1 bubmuoreka [JOK

BOJTHBI https://m.edso00.ru/39859ef1

2.4 OnTuka 25 1 bu6nuoreka [IOK
https://m.edso00.ru/39859ef1

HWroro no pazneny 60

Pa3znen 3. OCHOBBI CIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcuoBel CTO 5 1 bubnuotexa [JOK
https://m.edso00.ru/39859ef1

Wroro no pazneny 5

Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KoprnyckynsipHO-BOJIHOBOH Tyaliu3m 15 bubnuotexa [JOK

https://m.edso0.ru/39859ef1
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4.2 ®dusuka aToma 5 bu6nmoreka [IOK
https://m.eds00.ru/39859ef1
4.3 ®du3rKa aTOMHOTO SApa U AIEMEHTaPHBIX 5 bubmuorexa [JOK
YaCTHUII https://m.eds00.ru/39859ef1
Hroro no pazaeny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKU
5.1 DNEMEHTHI aCTPOHOMUU U acTpOhU3UKH 12 bubnmoreka [JOK
https://m.edso00.ru/39859ef1
Uroro no pazneny 12
Paznea 6. PUSHUECKHWIN MPAKTUKYM
6.1 ®u3nyecKuil NPakTUKYM 16 16 bubnnorexka HOK
https://m.eds00.ru/39859ef1
Hroro no pazneny 16
Pa3nen 7. OGOBIIAIOIIEE IOBTOPEHUE
7.1 Cucremaruzanus U 00001IeHne 15 bu6nunoreka [IOK
HPEJIMETHOTO COJICPIKAHMS U OIIbITa https://m.edso00.ru/39859ef1
JEeSTENIbHOCTH, IPHOOPETEHHOTO MPU
u3ydeHuu Kypea ¢pusuku 10 — 11
KJIACCOB
Wtoro no pazneny 15
PeszepBHOe Bpemst 10 bubnmnoreka [JOK
https://m.eds00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I1O 170 16
ITPOTPAMME

INOYPOUYHO-TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne ni/m Tema ypoka KonuuecTBo yacos DrekTpoHHbIE IH(POBBIE 0Opa3oOBaTEIbHbIE
pecypesl
1 dusnka — pyHIaMeHTaIbHAS HAYKa O MIPUPOJIe 1 bubaunoreka [JOK https://m.edsoo.ru/1beef346
2 Hay4HbIit METO/] TO3HAHKS K METO/IbI HCCIIEI0BAHUS 1 bu6mmoreka [IOK https://m.edsoo.ru/3a7fde29
(bU3HYECKUX SIBICHUN
3 DKCIIEPUMEHT U TCOPHS B IPOIIECCE MO3HAHMS TPUPO/IBI. 1 bub6muoreka LITOK https://m.edsoo.ru/34c49931

Habmroienne u S5KCepuMeHT B GU3HKe
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CrniocoObl u3mepenus: GU3NYECKUX BEIIMYMH

bu6nuoreka ITOK https://m.edsoo.ru/ca2def03

5 AOCONIOTHAS M OTHOCHUTENBHAS MTOTPEIIHOCTH U3MEPEHUI bubnunoreka LIOK https://m.edsoo.ru/7f18fda3
(HM3MYECKHUX BEINYUH

6 MogenupoBanue B pusuke. Posib 1 MecTo GU3UKH B bubnunoreka LIOK https://m.edsoo.ru/eabbdedl
(opMHpOBaHUY COBPEMEHHOI HAyYHOI KapTHHBI MUPA, B
PAKTUIECKON eI TEIBHOCTH JIFO/ICH

7 Mexanudeckoe aBmkenue. Cucrtema orcyera. bubmuoreka [ITOK https://m.edsoo.ru/e9a52f02
OTHOCHTEIIBHOCTh MEXaHUYECKOT0 ABMKeHHUs. [Ipsimast u
oOpaTHas 3a/1a4yu MEXaHUKU

8 Paanyc-BekTop MaTepraibHOW TOYKH, €ro MPOSKIIUU Ha OCH bubaunorexa LIOK https://m.edsoo.ru/30a108a5
koopaunar. Tpaekropus. [lepememenue. Cxkopocts. Ux
HPOCSKIMU HA OCH KOOPIHHAT

9 PaBHOMepHOE npsiMonnHeHOe nBMKeHHe. [ paduyeckoe bubnunorexa LIOK https://m.edsoo.ru/89ba7190
OIMCaHKNEe PABHOMEPHOT'O HPSIMOJIMHEIHOTO JIBIIKCHUSI

10 CroxeHne nepeMelieHuii U ckopocteid. Pemenue 3anau bubnunoreka [IOK https://m.edsoo.ru/761d18aa

11 HepaBHomMepHoe nBHkeHHE. MTHOBEHHAsI CKOPOCTb. bubaunorexa [IOK https://m.edsoo.ru/a99549a7
Yckopenue. [IpamonnHeiHOE ABUKEHUE C TOCTOSIHHBIM
YCKOpEHHEM

12 I'paduyeckoe onucanue MPSIMOTMHEHHOTO IBUKEHHUS C bubnunorexa LIOK https://m.edsoo.ru/b7560bbf
HIOCTOSIHHBIM YCKOPEHHEM

13 CBo0OoHOE MajieHue. Y CKOpeHne cBOOOTHOTO MaICHHS. bubnunoreka LIOK https://m.edsoo.ru/f738109c
3aBHCUMOCTh KOOPMHAT, CKOPOCTH, YCKOPEHHSI OT BPEMEHHU H
uX rpaduxu

14 JIBmxeHue Tenia, OpOIICHHOTO MOJT YIJIOM K TOPH30HTY bubanoreka [IOK https://m.edsoo.ru/71cbb4f5

15 Kpusonuneiinoe asmxenue. J[BxeHne 1o OKPY>KHOCTH. bubmmnoreka LIOK https://m.edsoo.ru/33196fbe
YrnoBas u IMHENHHas cKkopocTsh. [lepuoxa u wactora.
LIeHTPOCTPEMHUTENLHOE U MOJHOE YCKOPEHHE

16 KonTponbHas padbota no reme "Kunemarnka" bubanoreka [IOK https://m.edsoo.ru/1242f32e

17 [Tepsorif 3akon HetoToHa. HEpinanbHble CHCTEMBI OTCUETA. bubnmnoreka LIOK https://m.edsoo.ru/5a9e4a64
[Tpunnun otHOCcHTENnbHOCTH ['anunes. HemnepuuanbHabie
CUCTEMBI OTCUYETA

18 Cuuta. PaBHojelicTBytoImas cuia. Bropoii 3akon HeroToHa. bubnunorexa [IOK https://m.edsoo.ru/141d3837
Macca

19 BsaumoneiictBue Ten. Tperuii 3akon HeroTtoHa bu6muoreka L{TOK https://m.edsoo.ru/57dba505
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20 [TpuHIMI CyepIo3uIiuy Cril. PelreHue 3a1a4 Ha MPUMEHEHNE bu6muoreka LTOK https://m.edsoo.ru/bdf997fb
3ak0HOB Hpl0TOHA

21 3aKOH BCEMHUPHOI'O TATOTCHHS. DKBHBAJICHTHOCTD bub6muoreka IITOK https://m.edsoo.ru/9aba2b0a
IPABUTALIMOHHON U MHEPTHON MacCChI

22 Cuia TSOKECTH M YCKOPEHHE CBOOOIHOTO MaCHHUs bu6mmoreka IITOK https://m.edsoo.ru/22757f26

23 JIBrokeHne HeOECHBIX TEJI U MX HCKYCCTBEHHBIX CITYTHHKOB. bu6moreka IITOK https://m.edsoo.ru/11labfa0a
IMepBast kocMuUecKasi CKOpocTh. 3akonbl Kermiepa

24 Cua ynpyroctr. 3akoH ['yka. Bec tena bu6muoreka ITOK https://m.edsoo.ru/0Oae2cd84

25 Cwuua tpenus. [Ipupona u Bubl cuil Tpenusi. [IBiKeHUE B bubnunorexa LIOK https://m.edsoo.ru/1fa86499
YKHMJIKOCTH U Ta3e ¢ y4ETOM CHJIbI CONPOTHBIICHHUS CPEIIBI https://m.edsoo.ru/2cb29676

26 Hagnenue. ['mapocrarudeckoe naienue. Cuiia Apxumesa bubaunoreka [IOK https://m.edsoo.ru/a28aa7ad

27 AbGcomotHo TBepAoe Teno. [locTynaTenbHoe U BpanaTeabHoe bu6mmoreka [IOK bubaunoreka LJOK
JIBIDKCHUE TBEPJIOTO TeJa https://m.edsoo.ru/2b95d57e

28 MOMEHT CHJIBI OTHOCUTEIILHO OCH BparieHus. [1neuo cuitbl bubaunorexa [IOK https://m.edsoo.ru/653d3459

29 CrnoxeHue Cull, MPUIOKEHHBIX K TBEpAoMY Teiry. LleHTp bubaunoreka IIOK https://m.edsoo.ru/9aa79a7d
TSDKECTH TeJia. Y CIIOBUSI PABHOBECHUS TBEPOTO Teja. Bujibt
paBHOBeECHSI

30 Penrenue 3amau bu6mmorexa [{TOK https://m.edsoo.ru/dclcaacO

31 KontponbsHas padota no teme "/Iunamuka. Ctatuka TBEpIOro bubmumoreka LIOK https://m.edsoo.ru/9f5a574c
Tena”

32 Nmmynbc MaTepHanbHON TOUKH, CUCTEMBl MaTepUaIbHBIX bubmuoreka LIOK https://m.edsoo.ru/4bb8294b
touek. [[eHTp Macc crcTeMbl MaTepHalbHBIX Touek. Teopema o
JIBIDKCHUH [IEHTPa Macc

33 HMnysIbC CHITBI M U3MEHEHHE UMITYJIbCa Tena. 3aKOH bub6mmoreka [IOK https://m.edsoo.ru/13f0a221
COXpaHEHUs UMITyJIbca. P€aKTHBHOE JIBH)KEHHE

34 MoMeHT uMITyJIbca MaTepuanbHoil Touku. [IpeacraBnenue o bubnuorexa [IOK https://m.edsoo.ru/d6532eb9
COXpaHEHHUH MOMEHTA UMITYJIbCA B IICHTPAIBbHBIX MOJISX

35 Perrenue 3amau bu6mmorexa [{TOK https://m.edsoo.ru/f7706d63

36 PaboTa cusibl Ha MaJoOM U Ha KOHEYHOM TIePEMEIICHHH. bubnuorexa [IOK https://m.edsoo.ru/913974c7
I'pacduueckoe npeacraBieHne paboOThl CHIIb. MOITHOCTh CHITBI

37 Kunerudeckast sHeprus. Teopema 00 M3MEHEHUN KHHETHYECKOH bubnunoreka [IOK https://m.edsoo.ru/9a5e2e74
SHEPrUM MaTEePUATLHON TOUKH

38 [MoTeHuManbHBIE U HEMOTEHIUAIBHBIE CUJIbL. [loTeHIHAIBHAS bu6mmoreka [IOK https://m.edsoo.ru/554bafcc

sHeprus. Bropas kocMHuuyeckas CKOpOCTh
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39 TpeThst KocMuUecKas CKOpocTh. CBsi3b pabOTHI 1 bu6muoreka LIOK https://m.edsoo.ru/f57b4e01
HEMOTEHIMAIBHBIX CHIT C K3MCHEHHEM MEXaHUYECKOW SHEPIHH
CHCTEMBbI Tell. 3aKOH COXPAaHCHUSI MEXaHUYECKON SHEPTUU

40 Yupyrue u Heynpyrue CTOJIKHOBeHUs. Y paBHeHe bepHyuu 1 bubmuoreka [IOK https://m.edsoo.ru/f30f43b6
JUISL MCATIbHOM KUIKOCTH

41 KonTtponpsHast pabota o Teme "3aKOHbI COXpaHEHUS B 1 bubnunoreka LIOK https://m.edsoo.ru/474e7cda
MexaHuKe"

42 PasBuTHe mpeacTaBieHui 0 MPUpoIe TeIIOTh. OCHOBHBIC 1 bub6nuoreka LIOK https://m.edsoo.ru/b0a4445f
nonoxenns MKT. Jluddysus. BpoyHoBckoe npmxenne

43 CrpoeHue ra3000pa3HbIX, )KUIKUX U TBEPABIX Tel. XapakTep 1 bubaunotexa [IOK https://m.edsoo.ru/c44d02e2
JIBYDKCHHUS ¥ B3aUMOJIEHCTBHS YACTHUI] BEIIECTBA

44 Macca u pa3zmepsl MoJieKya (aromoB). KosmdecTBo BemecTsa. 1 bubaunotexa LIOK https://m.edsoo.ru/c5b72ab7
ITocrosnnas ABoraapo

45 Temneparypa. TemoBoe paBHoBecue. [llkana [enbcus 1 bubaunorexa [IOK https://m.edsoo.ru/0070d493

46 Penrenue 3amau 1 bub6mmoreka [{OK https://m.edsoo.ru/1531aba5

47 WneansHblil ra3. [a30Bble 3aKOHBI 1 bu6muoreka LITOK https://m.edsoo.ru/1deb2367

48 YpaBuenue MenneneeBa-Knaneiipona. Pemenue 3anau 1 bu6nuoreka ITOK https://m.edsoo.ru/8d12c328

49 AbcosoTHas TeMiieparypa. 3akoH Jlanbrona 1 bu6mmorexa [{TOK https://m.edsoo.ru/14e02d1f

50 W3omporiecchl B HIeaIbHOM T'a3€ C TIOCTOSHHBIM KOJUYECTBOM 1 bubGmuoreka [IOK https://m.edsoo.ru/68878d51
BEIECTBA

51 ['padmueckoe mpencTaBIeHNne U30MPOLIECCOB: U30TEPMA, 1 bubmuoreka LIOK https://m.edsoo.ru/1344327b
n30Xxopa, n3obapa

52 OcnoBHoe ypaBaeHne MKT 1 bubmmoreka [IOK https://m.edsoo.ru/c8094721

53 Perrenue 3amau 1 bub6mmoreka [{TOK https://m.edsoo.ru/10265a05

54 CBs13b a0COTIOTHOI TeMnepaTypbl TEPMOAMHAMUYECKOM 1 https://m.edsoo.ru/c38af875
CHUCTEMBI CO CPEAHEN KNHETUYECKOW SHEpPTrUen
MOCTYMATEILHOTO TEIIOBOTO JBMKCHHUS €€ YaCTHUI]

55 O06o0mIeHne u cucreMaru3anus 3HaHui 1o TeMe "OCHOBBI 1 bubmuoreka [{OK https://m.edsoo.ru/09d12fd8
MKT"

56 KonTtponbHas padora o teme "OcHosl MKT" 1 bubnmnoreka LIOK https://m.edsoo.ru/13adad59

57 TepmoauHaMudeckast CHCTEMA. 3aaHUe BHEITHUX YCIIOBUI ISt 1 bub6moreka [ITOK https://m.edsoo.ru/5f8d38a3

T/l cucremsl. BHelHre U BHyTpeHHUE nTapaMeTpshl. [lapamerpsl
TJI cucTemsl Kak cpeHNE 3HAYEHUS BEIMYUH, OITUCBHIBAIOIINX
€€ Ha MUKPOCKOIIMYECKOM YPOBHE
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58 HyneBoe Hayano tepmoaunHaMuki. CaMOIpOU3BOJIbHAS 1 bu6muoreka LIOK https://m.edsoo.ru/8ec512f0
penakcanusi TJ] cCHCTEMBI K TEIUIOBOMY PABHOBECHIO

59 Moeib HIealbHOro ra3a B TEpPMOJANHAMKKE. Y CITIOBHSI 1 bu6moreka LIOK https://m.edsoo.ru/29355001
IIPUMEHUMOCTH 3TOH MOJEIIN

60 VYpaBuenne Meneneesa-Kianeiipona u BeIpaKeHHE 1715 1 bu6muoreka LITOK https://m.edsoo.ru/bal178d0
BHYTPEHHEHN YHEPruu

61 BripaskeHue Juisi BHyTpEeHHEW 3HEPTHU OJHOATOMHOIO 1 bubnunoreka LIOK https://m.edsoo.ru/ac5cacl5
ueabHOro rasa. KBasucratiuueckue 1 HECTaTHYSCKUE
POIECCHI

62 DnemeHTapHas paboTa B TepMOJUHAMUKE. BrrurciieHre padoThl 1 bubaunorexa [IOK https://m.edsoo.ru/741d5738
110 rpaduKy mpoiecca Ha pV-auarpamMme

63 Temnonepenaya Kak crmocod U3MEHEHUS! BHYTPEHHEH YHEPTUU 1 bubaunotexa LIOK https://m.edsoo.ru/3d734561
TJ1 cucremsl 6e3 coBepiieHus: paboOThI

64 KoHBEeKIsI, TEIIONPOBOIHOCTD, H3ITyYCHHE 1 bub6muoreka ITOK https://m.edsoo.ru/157b54cd

65 KomnuuectBo TemnoTel. TermmoéMKoCTh Tena. Y ieibHas | 1 bubmmoreka LIOK https://m.edsoo.ru/7ba67355
MOJISIpHAsE TETUIOEMKOCTH BeIIeCcTBa. Y IeNIbHAasl TEIIoTa
CTrOpaHwus TOTIMBA

66 Pacuér KonmmuecTBa TEIUIOTHI TPU TEIUIONepeaye 1 bubmmoreka [IOK https://m.edsoo.ru/1db5ad4e

67 [MousTHe 00 aguadbatHOM mporiecce. [lepBbiit 3aK0H 1 bubnunoreka LIOK https://m.edsoo.ru/d8098824
TEPMOIMHAMHUKH

68 KonmuecTBo TemIoTh! 1 paboTa Kak Mepbl H3MEHEHHUS 1 bubmuorexa LIOK https://m.edsoo.ru/b047alcd
BHyTpeHHeH sHeprun T/l cucremsl

69 BTopoii 3aKk0H TepMOMHAMUKH JJIsl PABHOBECHBIX U 1 bubmuorexa LIOK https://m.edsoo.ru/c6f4f464
HEPaBHOBECHBIX TPOIieccoB. HeoOpaTuMOCTh PUPOIHBIX
HPOIIECCOB

70 [MTpuniune! geicTBust TermoBbix MarmmH. KITJ] 1 bu6mmorexa [{TOK https://m.edsoo.ru/2e945513

71 MaxkcumanbsHoe 3Hauenune KI1JI. [lukn Kapno 1 bubnrorexa LTOK https://m.edsoo.ru/fe3857b9

72 Pemrenue 3amau 1 bub6mmoreka [{TOK https://m.edsoo.ru/b3efal8b

73 DKOJOTUYECKHUE ACTIEKTHI UCIIOIh30BAHUS TETLIOBBIX 1 bubmumoreka [{OK https://m.edsoo.ru/9867aaa7
neurareneil. TermioBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEbI

74 Penrenue 3amau 1 bu6mmorexa [{TOK https://m.edsoo.ru/c8c70432

75 O06o01IeHre U cucTeMaTH3alys 3HaHUN TI0 TeMe 1 bubmmoreka [{OK https://m.edsoo.ru/28d62b3f

"TepmoauHamuka. TerioBbsie MaIuHb!"
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76 Konrpoasnas pabora o reme "Tepmoaunamuka. TeraoBbie 1 bub6mmoreka LIOK https://m.edsoo.ru/1b6e26c5
MalIuHb!"

77 [Tapoobpa3oBanue u KoHAeHcalus. VcriapeHue u KUIeHue. 1 bu6muoreka LIOK https://m.edsoo.ru/6f8e6777
VY ienpHas TemioTa napooopa3oBaHus

78 Hacelimennsle ¥ HeHaChIIEHHBIE maphl. KauecTBeHHas 1 bub6muoreka LIOK https://m.edsoo.ru/f5¢17d02
3aBUCHMOCTbH IUIOTHOCTHU M JAaBJICHUS HACBIIIICHHOTO Mapa OT
TEMITEPATYpPhl, KX HE3aBUCHMOCTh OT 00BhEMa HACBIIIIEHHOTO
napa. 3aBUCHMOCTh TEMIIEPATYPbI KHIICHHSI OT JIaBJICHUS B
KHJIKOCTH

79 BnaxxnocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS 1 bubnunoreka LIOK https://m.edsoo.ru/30ebbb79
BJI&)KHOCTh

80 Pemrenune 3amau 1 bubnunorexa L{TOK https://m.edsoo.ru/18e95ff3

81 Teépnoe Teno. Kpucraimnyeckue u amophHbIe Tena. 1 bubnunoreka LIOK https://m.edsoo.ru/20a88a03
AHHM30TPOIHUS CBOMCTB KPUCTAIIIOB

82 [TnaBnenue U KpucTaM3anus. Y aenbHas TEIIoTa MIaBICHUS. 1 bubnunoreka LIOK https://m.edsoo.ru/6ee91e9f
Cyb6numanus

83 Hedopmartuu TBEpIOTO Tena. Pactskenne u cxxarue. CaBwr. 1 bub6mmoreka LIOK https://m.edsoo.ru/dalaabl0
Monyns FOura. IIpenen ynpyrux nedpopmanmii

84 TennoBoe pacuMpeHue KUAKOCTEH U TBEPIBIX TEIl. 1 bub6mmoreka [ITOK https://m.edsoo.ru/7ba5edf2
AHrapMOHHU3M TEIUTOBBIX KOJeOaHUI YaCcTHIl BEIIECTBA

85 IIpeoOpa3oBanue sHEpruu B (pa30BbIX MEPExo0aax 1 bub6mmorexa [{TOK https://m.edsoo.ru/97a0672f

86 YpaBHEHHUE TEIUIOBOrO OagaHca 1 bub6mmorexa [ITOK https://m.edsoo.ru/ab1521fb

87 Pemenune 3amau 1 bubnrorexa I{TOK https://m.edsoo.ru/8ab7f40d

88 [ToBepxHOCTHOE HaTsDKeHHE. Kanwisipasie siBienus. /laBienue 1 bu6mmoreka [{TOK https://m.edsoo.ru/b42f1f97
10JT KICKPUBJICHHOM TOBEPXHOCTHIO KHIKOCTUH. Dopmyra
Jlannaca

89 O06o0011eHNe U cucTeMaTU3alus 3HaHu# 10 TeMe "ArperaTHbie 1 bubnmnoreka LIOK https://m.edsoo.ru/0b52575¢
coCcTOsTHUS BemecTBa. @a3oBbie MeEpPexo bl

90 KonTtponbHas pabota no Teme "ArperatHble COCTOSHUS 1 bubnmnorexa LIOK https://m.edsoo.ru/7dc2a739
BemecTsa. PazoBble NEPEXoapl"

91 DnekTpu3anus Tel U e€ MPOosBICHUS. DIEKTPUISCKUN 3apsi. 1 bubmuoreka [{OK https://m.edsoo.ru/1aff445f

JIBa BuIa »ieKTpuUecKux 3apsaoB. [IpoBOAHUKH, TUITEKTPUKHI
Y TTOJYTIPOBOIHUKH

77



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f

92 DJIeMeHTapHBIN JJICKTPHYECCKHIA 3apsi1. 3aKOH COXPaHEHUS 1 bub6muoreka IIOK https://m.edsoo.ru/f49afd24
SIICKTPUIECKOTO 3apsiaa

93 BsanmoneiictBue 3apsinoB. Toueunsie 3apsanl. 3akoH Kynona 1 bu6mmoreka LITOK https://m.edsoo.ru/445b7746

94 Pemenue 3amau 1 bu6muoreka [IOK https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 DnexkTpuueckoe moiie. Ero neficTBre Ha SJIEKTPUUECKUE 3apsIbl 1 bu6nuoreka ITOK https://m.edsoo.ru/05c6bfal

96 HanpsoxénaocTs anekTpuyeckoro nods. [IpoOHbIit 3apsi. 1 bubnunoreka LIOK https://m.edsoo.ru/3dac6957
JIuHu# HAMPSLKEHHOCTH AJIEKTPUIECKOro 1mosist. OHOpoIHOE
3JICKTPUIECKOE ITOJIe

97 [ToTeHIMaTBbHOCTD AIEKTPOCTATHYECKOTO 1011, Pa3sHOCTH 1 bubaunorexa LIOK https://m.edsoo.ru/80021447
MOTEHIIMAIOB M HATIPSKEHHE

98 [ToreHManbHAasE SHEPT U 3apsifia B JICKTPOCTATHUECKOM TIOJIE. 1 bubaunotexa [IOK https://m.edsoo.ru/af5fa389
TToTeHIman 3JeKTPOCTATHYECKOTO TIOJIS

99 CBsi3b HANTPSDKEHHOCTH TIOJISL M PA3HOCTH MOTEHINAJIOB IS 1 bubaunorexa [IOK https://m.edsoo.ru/df7a6838
3JICKTPOCTATHYECKOTO TIOJISI

100 [TpuHIMI CyNepro3uIK AIEKTPHUUECKUX TOJICH 1 bubaunorexa [TOK https://m.edsoo.ru/Ocfeda6c

101 Pemenne 3amau 1 bu6nuoreka ITOK https://m.edsoo.ru/5a582263

102 [Mone Toueunoro 3apsa. [lone paBHOMEPHO 3apsKEHHON 1 bubnunoreka LIOK https://m.edsoo.ru/b297b5c3
cdepsl

103 [Tosne paBHOMEPHO 3apsHKEHHOTO 110 00BEMY 1rapa. [Tose 1 bubnunoreka LIOK https://m.edsoo.ru/f7a665ee
PaBHOMEPHO 3apsHKEHHON OECKOHEYHOU TIOCKOCTH

104 [TpoBOAHUKY B AJIEKTPOCTATHYCCKOM TOJIC. Y CIIOBHE 1 bubnunoreka LIOK https://m.edsoo.ru/32405eab
PaBHOBECHSI 3apsI/I0B

105 JIMDJIEKTPUKHY M TIOJYTIPOBOTHUKH B DJICKTPOCTATHUECKOM I10JIE 1 bubnunoreka [IOK https://m.edsoo.ru/060ebab5

106 Konzencarop. D1eKTpo€MKOCTh KOHAEHCATOPA. 1 bubnmnorexa LIOK https://m.edsoo.ru/845b4f73
DIeKTPOEMKOCTH IIIOCKOTO KOHJIEHCATOpa

107 [TapannensHoe coeIMHEHNE KOHACHCATOPOB 1 bubnmrorexa LIOK https://m.edsoo.ru/d11e8ce7

108 [TocnenoBarenbHOE COETMHEHNE KOHICHCATOPOB 1 bubnrorexa LIOK https://m.edsoo.ru/1€992920

109 DHeprus 3apsHKEHHOT0 KOH/ICHCATOpa 1 bubaunorexa [IOK https://m.edsoo.ru/73a34f18

110 Pemenne 3amau 1 bubnurorexa LIOK https://m.edsoo.ru/5fb2ach5

https://m.edso0.ru/27434040

111 JIBukeHre 3apsHyKEHHON YaCTHUIIBI B OTHOPOTHOM 1 bubnmnorexa LIOK https://m.edsoo.ru/8341d6ac
JIEKTPUIECKOM TIOJIe

112 Pemenue 3amau 1
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113 O0001IeHrE U CUCTEMATU3ALAS 3HAHUU 10 TEME 1 bubmoreka LIOK https://m.edsoo.ru/5752603f
"JnekTpuueckoe mnoyie"
114 KonrposabHas pabora 1o reme "DaekTpudeckoe mose" 1 bub6muoreka IITOK https://m.edsoo.ru/cefe90e9
115 Cwuuta Toka. [TocTOsSHHBINA TOK. Y CIIOBHS CYIIECTBOBAHHUS 1 bubnunoreka LIOK https://m.edsoo.ru/233311b5
MOCTOSTHHOTO JIEKTPUYECKOT0 TOKa
116 Hcrounuku Toka. Hanpsokenue u DJ1C 1 bu6muoreka [TOK https://m.edsoo.ru/0839a115
117 3akoH OMa a5 yyacTKa [enu. DIEKTPHUECKOE COPOTUBICHUE 1 bubnunoreka LIOK https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTh COIPOTHBIICHHS OJHOPOIHOIO IPOBOJHHUKA OT 1 bub6muoreka [IOK https://m.edsoo.ru/95fcdf51
€ro JUTMHBI M TUIOMIA I} MOMIEPEYHOrO CEYEHHUS
119 VY aenbpHOe CONPOTUBIICHHE BellecTBa. PemeHue 3a1a4y 1 bu6muoreka IIOK https://m.edsoo.ru/437f8300
120 [MocnenoBaresnbpHOE, MApaLICIbHOE, CMEIIAHHOES COCTUHCHHE 1 bu6mmoreka LIOK https://m.edsoo.ru/236f7e07
POBOIHUKOB
121 Pacu€r pa3BeTBIEHHBIX dIEKTpHUCCKUX Henei. [IpaBua 1 bubnunorexa LIOK https://m.edsoo.ru/1794cf37
Kupxroda
122 Pemenne 3amay 1 bu6muoreka ITOK https://m.edsoo.ru/3881b469
123 Pabota snexrprueckoro Toka. 3akon Jxoyns —JleHna 1 bubaunoreka [IOK https://m.edsoo.ru/a3605c5¢
124 Pemenne 3amau 1 bu6muoreka ITOK https://m.edsoo.ru/6761bfOf
125 MOITHOCTh 3JEKTPUUECKOTO TOKa. TermoBas MOIHOCTD, 1 bub6mmoreka LIOK https://m.edsoo.ru/99750a6f
BBIJICISIEMas Ha PE3UCTOPE
126 Perrenue 3amau 1 bu6mmoreka [{TOK https://m.edsoo.ru/eb72fc24
127 3JIC u BHYTpeHHEE CONTPOTHUBIICHUE HCTOYHHUKA TOKA 1 bubmuoreka LIOK https://m.edsoo.ru/72d453af
128 3akon Oma sl TOJTHOM (3aMKHYTO#) DJICKTPHUESCKOM I 1 bubaunoreka [IOK https://m.edsoo.ru/221f40fb
129 Perrenue 3amau 1 bu6mmoreka [{TOK https://m.edsoo.ru/35800679
130 MOIIHOCTh UCTOYHHUKA TOKA 1 bu6muoreka ITOK https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikaHue 1 bubanorexa [IOK https://m.edsoo.ru/546f5632
132 KonneHcarop B 11eny mOCTOSIHHOTO TOKa 1 bubnrorexa I{TOK https://m.edsoo.ru/35368f3e
133 Pemrenue 3amau 1 bu6mmorexa [{TOK https://m.edsoo.ru/4410cef0
134 Pemenue 3amay no Teme "TlocToSHHBIN AIEKTpUYECKHil TOK" 1 bubnrorexa ITOK https://m.edsoo.ru/a7340a29
135 Pemenue 3aau no teme "TlocTosSHHBIN IeKTpUYeCcKuil TOK" 1 bubnrorexa LTOK https://m.edsoo.ru/744261b8
136 Pemenne 3amad o reme "T1OCTOSIHHBIN 3JIEKTPUUYECKUN TOK" 1 bubaunoreka [IOK https://m.edsoo.ru/eb5d4687
137 O0600611IeHNE U cucTeMaTU3anus 3Hanuil no teme "TloCTOSIHHBII 1 bubnunorexa LIOK https://m.edsoo.ru/bfd7a050
AIIEKTPUYECKUI TOK"
138 KonTtponbHas padora o Teme "[10CTOSIHHBIHN 31eKTpHUECKUi 1 bubnunoreka LIOK https://m.edsoo.ru/1885ddf1

TOK
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139

OneKkTpudeckas IpOBOJUMOCTb Pa3IMYHbIX BEIIECTB.
DNEKTpUYECKUN TOK B MeTaiuiax. CBEpXIIPOBOAMMOCTh

bub6nuoreka LIOK https://m.edsoo.ru/da794295

140

DJeKTpUYECKUil TOK B paCTBOpax M pacijiaBax 3JIeKTPOJIUTOB.
3axonbl Dapases 1U1sl 3JIEKTPOIN3a

bub6muoreka LIOK https://m.edsoo.ru/4b423491

141

DJIEKTpUYECKUH TOK B razax. [lnasma

bu6mmoreka ITOK https://m.edsoo.ru/92d92f76

142

DJIEKTPUYECKHI TOK B Bakyyme. BakyymHbIe puOOpbI

bub6nuoreka I{TOK https://m.edsoo.ru/2E+160

143

DIEKTPUUECKUH TOK B OJYIPOBOJHUKAX

bub6mmoreka [IOK https://m.edsoo.ru/ab61c660

144

[TorynpoBoTHUKOBBIE TPUOOPHI

bub6moreka [ITOK https://m.edsoo.ru/83622200

145

®uznyeckuil NpakTukyM o teme "M3mepenue cuiibl ToKa U
HaIpsDKEHUS B LIETIH IOCTOSHHOI'O TOKA IPU IOMOLIH
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB" HITH
"3HakoMcTBO ¢ U(poBoit maboparopueii o gusuke. [Ipumepsl
U3MepeHusT PU3NUECKUX BEITMYMH ITPH TOMOIIY KOMITBIOTEPHBIX
JATYMKOB"

S

bub6mmoreka LIOK https://m.edsoo.ru/5643ea56

146

®uznyeckuil NpakTUKyM 1o teMe "M3yueHne HepaBHOMEPHOTO
JIBIDKEHUS C LIEJIBIO ONpeJIeIeHns MTHOBEHHOM ckopoctn"

bubmmoreka [{TOK https://m.edsoo.ru/f6292f5f

147

®uznyeckuil NpakTUKyM 1o teme "M3mepenue ycKopeHus npu
OPSMOJIMHEHOM PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAaKJIOHHOU
wiockocTi" wnu "MccnenoBanye 3aBUCUMOCTH ITyTH OT
BpPEMEHU NPH PaBHOYCKOPEHHOM JIBH)KEHUU"

bub6mmoreka LIOK https://m.edsoo.ru/6960b6ef

148

®uznyeckuil NpakTUKyM 1o Teme "M3mepenue ycKopeHust
cBoOoiHOTO naseHus" win "M3yueHnue IBUKEHUS Tena,
OpPOIIEHHOTO TOPU30HTAIHHO"

bubmoreka [ITOK https://m.edsoo.ru/d1ea2402

149

®uznyeckuil NpakTUKyM 1o TeMe "M3yueHue IBHKEHUS Tena
10 OKPYXHOCTH C IIOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO" WIIN
"HccnenoBanue 3aBUCMMOCTH TIEpHoia 0OpalleHus
KOHMYECKOI0 MasiTHUKA OT €ro napaMeTpos”

bu6muoreka [IOK https://m.edsoo.ru/bcf53514

150

®usnueckuil NpakTuKkyM 1o teme "M3mepenue
PaBHOAEUCTBYIOIIEH CHIIBI TP IBUKEHUU OpyCKa 110
HakJIOHHOM miockocTu" win "[IpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHHUsI OpyCKa M0 HAKIOHHOH
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro Macchl'”

bubmuoreka IIOK https://m.edsoo.ru/0b34db84

151

®uznyeckuil NpakTuKyM 1o teme "MccnenoBanue 3aBUCUMOCTH
CHJI YIIPYTOCTH, BO3HUKAIOIUX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmarun win "M3ydeHne ABIKEHUS

bubnmnorexa LIOK https://m.edsoo.ru/b55b81al
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CUCTEMBI TeJl, CBI3aHHBIX HUTBIO, ICPEKHHYTON Yepe3 JETKHi
0J10K"

152

®dusndeckuit npakTUKyM 1o teme "M3mepenue koddpdunrerta
TPEHUs IO BEJIMYMHE YIIIOBOTO K03 puimenTa 3aBUCUMOCTH
Frp(N)" nim "UccnenoBanue ABMKEHUs OpycKa 1Mo HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KO (UITMEHTOM TpEeHUs" WIn
"N3ydyeHue IBH>KEHUS rpy3a Ha BaJly ¢ TpeHHEM"

bu6moreka LIOK https://m.edsoo.ru/b83b1607

153

®uznyeckuil npakTukyM 1o teme "HccnenoBanue ycioBuit
paBHOBECHsI TBEPJIOTO TeJIa, UMEIOLIETO OCh BPALICHUS" WU
"KoHCcTpynpoBaHuEe KPOHIITEHHOB U pacy€T CUJl yIpyroctu"
win "U3ydyenue ycToiunBoCTH TBEPAOIO Teja, UMEIOILEro
TJIOIIA]b OTIOPHI"

bubnmnorexa LIOK https://m.edsoo.ru/4a04f4f7

154

®uznyeckuil NpakTukyM no teme "M3mepenue ummysnbca Tena
10 TOpMO3HOMY IyTH" WK "M3MepeHne CUilbl TSAru, CKOPOCTH
MOJIEJIN 3JEKTPOMOOUJISE U MOIIIHOCTHU CHJIBI TATH'" UITH
"CpaBHeHUE U3MEHEHUS UMITYJIbCA T€JIa C UMITYJIbCOM CUJIbI"
win "VccnenoBanue coxpaHeHUs UMITYJIbCa IIPU YIPYTOM
B3auMozecTBun" win "M3MepeHne KHHETUYECKOW YHEPTUU
T€Ja 10 TOPMO3HOMY ITyTH"

bu6mmoreka LIOK https://m.edsoo.ru/856fb28e

155

®uznyeckuil NpakTUKyM 1o TeMe "M3ydeHne n30TepMUIECKOTO
nporecca (peKOMEHI0BaHO HCII0JIb30BaHKE IUPPOBOI
nabopatopun)" win "M3yuenne n30X0pHOro nporecca’ nin
"N3yuenune nzobapHoro nporecca” uiu "lIpoBepka ypaBHEeHUs
cocrosiHus"

bubmmoreka [{OK https://m.edsoo.ru/e0fe7e07

156

®usnueckuil NpakTUKyM 1o teme "M3mepenue yaenpHoi
TeroéMkocTh" min "Mccnenosanne nporecca OCThIBAHUS
BemecTBa" wim "HccnenoBanune annadbaTHoro mpoiecca’ uim
"N3y4eHne B3aMMOCBSA3U SHEPTUH MEXMOJIEKYISIPHOTO
B3aUMOJICVCTBUS U TEMIIEPATYPBI KUIIEHUS KUIKOCTEN"

bubmmoreka [{TOK https://m.edsoo.ru/2f2faa61

157

®uznyeckuil NpakTUKyM 1o Teme "M3ydeHne 3aKkOHOMEPHOCTEN
ucrnapenus xuakocten" ninm "M3Mepenne yieapHON TEMIOThI
riaBieHus Jabaa" uin "M3yueHre cBOMCTB HACHIIIEHHBIX
napoB" unu "M3Mepenne abCOMOTHON BIIAXXHOCTH BO3AyXa U
OLIEHKa Macchl apoB B nomelieHun". smepenue
Kod(uImeHTa NOBEPXHOCTHOTO HATSHKEHUS

bubmmoreka [{OK https://m.edsoo.ru/6b1a23b5
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158

®dusndeckuit IpakTUKyM 1o Teme "Halmroaenne nmpeBpaiieHust
SHEPTUU 3apSHKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO U3ITYYCHUS
ceeronuoa" win "M3yuenue npoTekaHus TOKa B LIETIH,
cojepxarnieil kougaeHcatop" uinu "Pacnpenenenue pazHOCTH
MOTEHLMAIOB (HaNpsHKEHUs ) IPU MOCIeI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB"

bub6muoreka LIOK https://m.edsoo.ru/ec424377

159

®dusznyeckuil mpakTukyM mno teme "MccnenoBanue cMenaHHOIO
coeiuHeHus pe3uctopoB” uinu "M3mepenue yaenbHOro
CONPOTHUBIICHUS TPOBOAHMKOB" Uiu "HccnenoBanue
3aBUCHUMOCTH CHUJIbI TOKA OT HAMPSKEHUS IJIS1 JTAMITBI
HakajguBaHus"

bub6muoreka LIOK https://m.edsoo.ru/2b179d98

160

Owusnueckuii mpakTKyM 1o Teme "Habmonenne snexrponmsa”
unu "M3mepenue 3apsja 0JHOBAJIEHTHOTO HOHA" WIIH
"UccnenoBanue 3aBUCUMOCTH COIIPOTHBIICHUS TEPMOPEZUCTOPA
oT Temneparypbl" win "CHITHE BOJIbT-aMIIEPHOI
XapaKTepUCTHKHU auoaa”

bub6mmoreka LIOK https://m.edsoo.ru/64b6e901

161

PeseprubIil ypok. O60011eHHE U CUCTEMATU3AIIMS 3HAHUM 110
teme "Kunematuka"

bub6moreka [{TOK https://m.edsoo.ru/ed017d93

162

PesepBubIit ypok. O60011eHHE U CUCTEMATH3AIIMS 3HAHUN 10
teme "/lunamuka"

bubmmoreka LIOK https://m.edsoo.ru/3149956b

163

PeseprubIil ypok. O60011eHHE U CUCTEMATH3AIIMs 3HAHUN 10
teMme "Craruka TBepaoro rena'"

bub6mmoreka LIOK https://m.edsoo.ru/0f9752ac

164

PesepBubIit ypok. O60011eHHE U CUCTEMATU3AIIMS 3HAHUM 10
TeMe "3aKOHBI COXPAHEHHUsS B MEXaHHKE"

bu6mmoreka [{TOK https://m.edsoo.ru/6c0df9cc

165

PesepBHbIil ypok. O000IIeHNE B CHCTeMaTH3allus 3HAHUH 110
teMe "OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOpUU"

bubmoreka [{TOK https://m.edsoo.ru/de148976

166

PesepBHbIil ypok. O000IIeHNE B CHCTeMaTH3allus 3HAHUH 110
teme "Tepmonunamuka. TemnoBbie MamvHb"

bub6moreka LITOK https://m.edsoo.ru/Obcc77cl

167

PesepBHbIil ypok. O000IIeHNE B CHCTeMaTH3allus 3HAHUH 110
TeMe "ArperaTHble cOCTOSIHUA BellecTBa. Da3oBbie mepexonl"”

bub6moreka LIOK https://m.edsoo.ru/59ca5c91

168

PesepBHeIil ypok. O000IIEHHE U CHCTeMAaTH3alus 3HAHUH 10
teMe "DnekTpudeckoe nosue"

bu6mmoreka [IOK https://m.edsoo.ru/f2381c0c

169

PesepBHeIil ypok. O000IIEHNE U CHCTeMAaTHU3alHs 3HAHUIA 10
teme "TloCTOSIHHBIN AIEeKTPUUECKUNA TOK"

bubmuoreka [IOK https://m.edsoo.ru/3cae6dal
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170 PesepHbiii ypok. O000IIEHHE U CHCTEMATH3AIMS 3HAHHUI 10 1 bub6muoreka IIOK https://m.edsoo.ru/cc7681d4
teMe "Toku B pa3inyHbIX cpepax”
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170
11 KJIACC
Ne /it Tema ypoka KonuuecTBo yacoB DneKkTpoHHBIE IHU(POBBIE 00pa30BaTEIHLHBIC
pecypcehl
1 B3anMopneiicTBiEe TOCTOSSHHBIX MATHUTOB U ITPOBOJAHUKOB C TOKOM. 1 bu6mmoreka IOK https://m.edsoo.ru/487a8593

MarnutHoe nosie. ['unoresa Amnepa

2 Bekrop marautHOM nHAYKIUH. [IpUHIMI Cyneprno3uiiun MarHuTHeIX | 1 bubaunoreka [1OK https://m.edsoo.ru/4clabccb
nosnei. JIMHuY MarHUTHOM UHAYKUIUH

3 MaruuTHO€ 10Jie MPOBOAHKKA C TOKOM. OmbIT Dpcrena 1 bu6moreka [IOK https://m.edsoo.ru/d35d5262

4 Cuna Ammnepa, e€ HarpaBJIeHHE U MOYITb 1 bubmuorexa L{OK https://m.edsoo.ru/26d9c5ba

5 Pemenue 3amaq 1 bubmuoreka [1OK https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amrepa. DIeKTPOU3MEPUTENbHbBIE PUOOPHI 1 bubmuotexa LIOK https://m.edsoo.ru/ad7718d7

7 Cuna Jlopenna, e€ HanpaBieHHuEe U MOY/Ib. JIBI)KeHHE 3apsHKEHHON 1 bubmuoteka I{OK https://m.edsoo.ru/c97afaal
YaCTUIIBI B OTHOPOJHOM MarHUTHOM TI0OJIe

8 Pemenne 3amaq 1 bu6moreka [{OK https://m.edsoo.ru/504e98c7

9 PaGora cunbl Jlopenna 1 bubmuotexa I{OK https://m.edsoo.ru/d518be4b

10 Pemenne 3amau 1 bu6mmoreka [OK https://m.eds00.ru/93617bd9

11 MaruutHoe nosne B Beniectse. @eppoMarHeTHky, napa- u 1 bubmuotexa LIOK https://m.edsoo.ru/30ff9608
JTMaMarHeTHKN

12 OcHoOBHBIE CBOHCTBA (heppoMarHeTHKOB. [IprmeHeHme 1 bubnuoreka L{OK https://m.edsoo.ru/0b58190a
(beppoMarHeTHKOB

13 Pemenue 3amau no reme "MarauTtHoe mone" 1 bu6mmoreka [1OK https://m.edsoo.ru/5b55¢307
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14 Pemenue 3amau no reme "MarauTtHoe mose" bu6mmoreka [OK https://m.edsoo.ru/41c4ac8a

15 SIBIIeHHE AIIEKTPOMArHUTHON MHIYKIIUHU. [I0TOK BEKTOpa MarHUTHOMN bubmoteka [TOK https://m.edsoo.ru/b3efalcl
HUHIYKIUH

16 OJ1C uHayKIIMH bu6mmoreka [OK https://m.edsoo.ru/48150bd8

17 3aKOH ANIEKTPOMAarHUTHON nHAYKIUN Dapazest bubnmuoreka LHOK https://m.edsoo.ru/a6dec188

18 Buxpesoe anekrpuueckoe noine. Toku Pyko bu6muotexa LIOK https://m.edsoo.ru/15abel140

19 O/1C MHAYKINY B IBHKYIIMXCS TPOBOJHUKAX bubmuoreka L{OK https://m.edsoo.ru/0235cc02

20 Pemenue 3amau bu6mmoreka IOK https://m.edsoo.ru/4dfda618

21 [TpaBuio Jlenna bubmuorexa L{OK https://m.edsoo.ru/bbc22726

22 NunyktuBHOCTh. Karymika THAYKTUBHOCTH B 1IEMTH TOCTOSTHHOTO bu6moreka [1OK https://m.edsoo.ru/621eac9d
TOKa

23 SABnenne camounaykuu. JJ{C caMOMHAYKIIMH bubmuotexa L{OK https://m.edsoo.ru/7ee60ca8

24 DHeprusi MAarHUTHOTO TOJIS KATYIIKK C TOKOM. DJIE€KTPOMAarHUTHOE bubmuotexa [{OK https://m.edsoo.ru/b3cOadl1
noJje

25 Pemenne 3amau bu6mmoreka [{OK https://m.edsoo.ru/88f69d2b

26 O06o011eHre 1 cucTeMaTu3anus 3HaHUH 1Mo Teme "DeKTpoanHaMHKa" bu6nuorexa L{OK https://m.edsoo.ru/76484025

27 KontponbsHhas padora o reme "DnekTpoguHamMuKa" bubmuotexa L{OK https://m.edsoo.ru/8ae09b98

28 Konebarenbnast cuctema. CBoOOmHBIE KONeObanus. ['apMoHnYecKue bu6moreka [1OK https://m.edsoo.ru/7c1db385
KoNeOaHus

29 Kunemarnueckoe u JUHAMHYECKOE OIMMMCAHKME KOJIEOATETbHBIX bu6moreka [OK https://m.edsoo.ru/87¢e9498

NBIDKCHUHU
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30

3HepFeTI/I‘IeCKO€ OIIMCaHuC. BBIBO,I[ JUHaAMHWYCCKOI'O OITMCaHMuA
TapMOHHNYCCKUX KojieOaHui U3 ux OHEPTETUYCCKOIO U
KHHEMAaTHU4YC€CKOI'O OITMCaHUuA

bu6mmoreka [OK https://m.edsoo.ru/e3¢99692

31 Awmruntyna u (asza koaeOaHmit bubnuorexa LHOK https://m.edsoo.ru/7a0c439a

32 [Tepuron u wacrora konedanuii. [lepron MabIx CBOOOIHBIX bu6mmoreka [IOK https://m.edsoo.ru/e0399319
KOJIeOaHUH MaTeMaTH4ecKoro MasaTHUKa. Ilepuon cBoOOIHBIX
KoJIeOaHMIA TPY)KUHHOTO MasiTHUKA

33 3aryxatoniue koyieOanus. BeiHyKneHHbIC KoeOanus. Pe3oHanc bubmoteka [{OK https://m.edsoo.ru/72¢93d09

34 ABTOKONICOaHUS bubnaunoreka [1OK https://m.edsoo.ru/6add2644

35 Pemenne 3amaq bu6mmoreka LIOK https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5

36 VYpok-koHdpepenus "MexaHn4YeCKrue KOJIeOaHUS B MY3bIKAJIbHBIX bubmuotexa I{OK https://m.edsoo.ru/8ef587be
MHCTpYMEHTax"

37 O06o001eHre 1 cucTeMaTu3alus 3HaHu| 1o TeMe "MexaHu4ecKue but6moreka [1OK https://m.edsoo.ru/eb84182f
konebanus"

38 OnekTpoMarHuTHbIE kojeOanus. KoneOarenbHbIN KOHTYp bubnmuoreka L{OK https://m.edsoo.ru/d4adabde

39 ®opmyna ToMmcona. CBsI3b aMIUIMTYABI 3apsiia KOHAEHCATOpa © bubmuotexa L{OK https://m.edsoo.ru/093{9af1
aAMIUTUTYION CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYpE

40 3aKOH COXpaHEHMs YHEPTUHU B HJI€ATbHOM KoJe0aTeIbHOM KOHTYpe bubnmuoreka LHOK https://m.edsoo.ru/d1e2d543

41 3aryxaromiye MeKTPOMarHuTHbIE KojieOaHus. BeIHYXIeHHbIE bubmuorexa [1OK https://m.edsoo.ru/5¢668619
ANIEKTPOMArHUTHBIC KOJICOaHHS

42 [lepemennsIit TOK. Pe3uctop u KOHIEHCATOP B IETH IEPEMEHHOTO bubnuoreka L{OK https://m.edso0.ru/84836152
TOKa

43 Karymika "HIYKTUBHOCTH B IIEMTH IEPEMEHHOTO TOKa bubmuoreka [IOK https://m.edsoo.ru/cfa307af
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44

3akoH OMa JiJ1s1 SIEKTPUYECKOM 1EeNH MePEMEHHOTO TOKa

bu6mmoreka ILIOK https://m.edsoo.ru/8bae38e6

45 MoITHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE M JICHCTBYIOIIEE bubaunoreka [1OK https://m.edsoo.ru/lcac6céc
3HAYCHHUE CUJIBI TOKA U HAMIPSHKCHUS

46 Pe3onanc B anekTpruuecKoi 1ienu bu6moreka [IOK https://m.edsoo.ru/087506df

47 Pemenue 3amau bubaunoreka [1OK https://m.edsoo.ru/al6836a4

48 Wneansubiil Tpancdopmarop. [Iponssoacteo, nepeaava u bubnuoreka LHOK https://m.edsoo.ru/f97418ae
noTpeOJICHUE AIEKTPHUCCKON SHEPTHH

49 DKOJIOTMYECKUE PUCKH TTPU TPOU3BOJICTBE FIEKTPOIHEPIUH. bu6moteka I{OK https://m.edsoo.ru/a6f74d93
Kynbrypa ucrosib30BaHus JIEKTPOIHEPTUN B TIOBCETHEBHOM JKU3HH

50 Pemenue 3amau bu6mmoreka [1OK https://m.edsoo.ru/ee6677ed

51 Pemenue 3amau bubanoreka IIOK https://m.edsoo.ru/7cab59{8

52 O06o00meHre U cucTeMaTU3aIis 3HAHUHA 110 TeME bubmunoreka [1OK https://m.edsoo.ru/401024a9
"OneKTpoMarHuTHbIE KoneOaHus"

53 MexaHnuueckue BOJIHbI. XapaKTePUCTUKU MEXaHUUECKUX BOJIH bubmuotexa L{OK https://m.edsoo.ru/a58e109f

54 CBoiicTBa MEXaHMYECKUX BOJIH bubaunoreka [1OK https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTEePUCTUKU 3BYKa bubnuoreka [IOK https://m.edsoo.ru/138b6f09

56 Wudpassyk u ynerpas3syk. lllymoBoe 3arpsisHEHHE OKpYXKarOIIei bubnuorexa L{OK https://m.edsoo.ru/7380038f
Cpensl

57 Pemenne 3amaga bu6moreka [1OK https://m.edsoo.ru/cfd918bf

58 DJEeKTPOMAarHUTHBIC BOJHBL. V3ydeHue 37eKTPOMarHuTHRIX BOJTH bubmoteka I{OK https://m.edsoo.ru/714e5dbl

59 DHeprus EeKTPOMarHUTHBIX BOJIH. CBOWCTBA 31€KTPOMAarHUTHBIX bubmmorexa [{OK https://m.edsoo.ru/d01b818¢c

BOJIH
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60

[IIxana 37MeKTPOMAarHUTHBIX BOJH. [IpuMeHeHNE 311EeKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY

bu6mmoreka [OK https://m.edsoo.ru/49belf9e

61 [TpuHIMITBI paTUOCBSI3U U TeleBUACHUS. Patnonokarms. bubaunoreka [1OK https://m.edsoo.ru/9196f118
DJEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl

62 KonTponsHnas pabota o reme "Konebanus u BoJHbI" bubmuoreka [1OK https://m.edsoo.ru/4t7985a0

63 CBer. 3aK0H MPSMOJIMHEHHOTO PaCIPOCTPAHEHUS CBETA bubmoteka I{OK https://m.edsoo.ru/f9566406

64 Pemenue 3a1au Ha NpUMEHEHUE 3aKOHA IPSIMOJIMHENHOTO bubnuoreka LIOK https://m.edsoo.ru/ea32d455
pacmpocTpaHeHHs CBETa

65 Otpaxenue cera. [Lnockoe 3epkano. Chepuyeckoe 3epKajo bu6moteka [{OK https://m.edsoo.ru/a005d2bb

66 [Ipenomnenue cBera. AOCOMIOTHBIM U OTHOCUTEIIBHBIH ITOKa3aTeb bubmuoreka LHOK https://m.edsoo.ru/be2e55¢cd
npenomienus. [lonmHoe BHyTpeHHee oTpaxenue. [IpenensHplil yroiu
MIOJTHOTO BHYTPEHHETO OTPAXKEHUS

67 Pemenue 3a1a4 Ha NPUMEHEHUE 3aKOHOB OTPAKEHUS U MPETIOMIICHHUS bubmuotexa L{OK https://m.edsoo.ru/49d830a9
cBeTa

68 Xon nydeit B npusMe. Jucnepcust ceera. CaoxHbINA cocTaB 0enoro bubnuoreka LHOK https://m.edsoo.ru/d8elc3be
cBera. [lger

69 JIunzpl. ®OKyCHOE pacCTOSHUE U ONTHYECKAs CUJla JIMH3BI bubnuorexa [{OK https://m.edsoo.ru/60441359

70 [TocTpoenne n300pakeHUi B TMH3aX M UX CUCTEMaX. YBEIHUCHHE bubnuorexa L{OK https://m.edsoo.ru/bb53b1d5
JIMH3BI

71 Pemenue 3a1au Ha MOCTPOEHUE U300pAXKEHUH, OTYyIaEMBIX C bubmuotexa LHOK https://m.edsoo.ru/5a868{09
MTOMOIIBIO JINH3

72 I'ma3 kak onTHUecKas CHCTEMa bu6moreka LIOK https://m.edsoo.ru/ecd480a2

73 Pemenue 3anau. [Ipenenbl npuMEeHUMOCTH F€OMETPUYECKON ONTUKHU bubmuotexa L{OK https://m.edsoo.ru/cd174al10

74 CKOpOCTh CBETa U METO/BI €€ U3MEPEHUS bu6moreka [{OK https://m.edsoo.ru/f32aab06
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75

Hucnepcus cera

bu6mmoreka IIOK https://m.edsoo.ru/lel6ccHe

76 WuTepdepennus ceeta bubnuorexa L{OK https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIE HCTOUHUKH. YCIIOBHSI HAOIIOICHUS MAKCUMYMOB H bubmunorexa L{OK https://m.edsoo.ru/c6416d48
MUHHUMYMOB
78 Pemenue 3amau bubaunoreka [IOK https://m.edsoo.ru/3061de2b
79 [Ipumenenue nnTepepeHun bu6muotexa L{OK https://m.edsoo.ru/668edbc8
80 Hudpakmus ceera bu6moteka [IOK https://m.edsoo.ru/12ed04b5
81 JudpakionHas pemeTka. YCIoBrue HaOIroIeHUs TIIaBHBIX bubmuotexa LHOK https://m.edsoo.ru/f998d964
MaKCHMYMOB
82 Pemenue 3amau bubaunoreka [1OK https://m.edsoo.ru/d58c411a
83 ITonepeunocTs cBETOBBIX BOJH. [lonspusanus ceera bubnuoreka L{OK https://m.edsoo.ru/e9890fe9
84 Pemenne 3amaqa bu6moreka [1OK https://m.edsoo.ru/c56c8158
85 CBeToBbI€ SIBJICHUS B IPUPOJIE bubmuotexa [{OK https://m.edsoo.ru/0b36363d
86 O06o06menre u cucTeMaTu3aIus 3HaHui o Teme "OnTuka" bu6mmoreka [{OK https://m.edsoo.ru/8a14748b
87 KonrtponpHas padora o reme «Ontuka» bubmuotexa L{OK https://m.edsoo.ru/82315dd4
88 ['paHUIIBI IPUMEHUMOCTH KIACCUIECKOW MEXaHUKH. 3aKOHBI bubmuoreka LHOK https://m.edsoo.ru/c9bd77cb
ANEKTPOJANHAMUKHY M TIPUHIIMIT OTHOCHTEILHOCTH
89 [TocTynarsl cienuaibHON TEOPUHU OTHOCUTENBHOCTH bubmuotexa L{OK https://m.edsoo.ru/c56f05¢cb
90 [TpocTpancTBeHHO-BpeMeHHOM nHTepBa. [IpeodpazoBanus JlopeHna. bubnuoreka L{OK https://m.edsoo.ru/d83742bb
YenoBue npuanHHOCTUA. OTHOCHTEIBHOCTH OTHOBPEMEHHOCTH.
3amMeieHre BPeMEHHU B COKpAIICHUE JTHHBI
91 DHeprusi ¥ UMIYJIbC PEIITUBUCTCKOM YaCTHUIIBI bubmmoreka [IOK https://m.edsoo.ru/853a64fc
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92

CBs13b MacChl C SHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTHIIBI.
DHeprusi NOKost

bu6mmoreka [IOK https://m.edsoo.ru/b6258ffa

93 PaBHOBECHOE TEIIOBOE U3ITyUYECHUE bubnmuoreka LHOK https://m.edsoo.ru/f54035a5

94 3akoH cMemeHuss Buna bu6mmoreka [{OK https://m.edsoo.ru/1¢5ft752

95 I'umore3a M. I1nanka o kBaHTax. @OTOHBI bubaunoreka IIOK https://m.edsoo.ru/a5ffa218

96 DHeprus U uMnynsc (oToHa bu6muotexa L{OK https://m.edsoo.ru/7fb307ec

97 ®otoaddext. OnbiTer A. I. Cronerosa. 3akonsl porodddexra bubmuorexa L{OK https://m.edsoo.ru/8c68e5b9

98 VYpasaenwne DitamreitHa st poroaddexra. "Kpacunas rpanuna’ bubmuotexa LHOK https://m.edsoo.ru/01ef4556
dhotorhdekra

99 Jasnenue ceera. Onwitel I1. H. JIeGenena bubaunoreka IIOK https://m.edsoo.ru/64b41966

100 BonnoBbIe cBOMCTBA YaCTHUII bu6moreka LIOK https://m.edsoo.ru/f59cfcec

101 Bonnsl ge bpoiins. lnuna BonHb! Ae bpoitns u pazmepsl obi1actu bubmuotexa LIOK https://m.edsoo.ru/5df8bafl
JIOKAJIM3aIMH ABMKYIEHCS YaCTUIIBI

102 KoprmyckynsspHO-BOJIHOBOM Tyaan3M bubnuoreka L{OK https://m.edsoo.ru/8ccab62a

103 Judpakius 3JeKTPOHOB Ha KpUCTaIax bubmuotexa L{OK https://m.edsoo.ru/30dbal8c

104 Crneunduka n3mepenuit B Mukpomupe. CooTHOIIEHUS bubnuoreka LHOK https://m.edsoo.ru/65783dec
HeomnpenenénHocreil ['eizendepra

105 Pemenune rpadpuueckux 3aaaq bubmuotexa L{OK https://m.edsoo.ru/e70195bd

106 Pemenue pacy€THbIX 3a1a4 bubnmuoreka L{OK https://m.edsoo.ru/ee9b3182

107 KonTponbeHas padota mo temam: "OcroBsl CTO", "KopiyckynspHo- bubnuoreka LHOK https://m.edsoo.ru/c3de891a
BOJIHOBOM Jyasin3m"

108 OMBITHI 110 UCCIIEIOBAHUIO CTpOEHUs aToMa. [ imanetapHast Mmozenb but6moreka [1OK https://m.edsoo.ru/312b750a

aroma Pezepdopna
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109

[Toctynarel bopa

bu6mmoreka [IOK https://m.edsoo.ru/404dfa9a

110 Bunsl ciektpoB. CriekTp ypoBHEH SHEPTUU aToMa BOIOpoa bubnuoreka L{OK https://m.edsoo.ru/cf74bll1a
111 CHoHTaHHOE W BBIHYKJIEHHOE U3JTyYCHHUE CBETA bubmunoreka [1OK https://m.edsoo.ru/f945d85¢
112 Jlazep bubnmuoreka L{OK https://m.edsoo.ru/2288a0c4
113 Hyxnonnas moznens siapa [eitzen6epra-lBanenko. 3apsa 1 MaccoBoe bubmuoreka LHOK https://m.edsoo.ru/34adaSde
gucio sapa. Mzoronsl. PaguoakTHBHOCTh
114 3aKoH paJAroaKTUBHOIO pacnazia. CBOMCTBA HOHU3UPYIOLIETO bubaunoreka [1OK https://m.edsoo.ru/aab98bef
W3Iy4YCHUs. BiMsHue painoakTUBHOCTH Ha KUBBIC OPTaHU3MBI.
Jlo3umerpus
115 DOHeprust CBs3M HYKIIOHOB B spe. SnepHbie cuibl. Jledext macch bubmuoreka LHOK https://m.edsoo.ru/ff1758d0
sapa. Snepusie peakunn. Aaepusie peaktopsl. [IpobreMbr
YIIPABIIEMOTO TEPMOSACPHOTO CHHTE3a. DKOJIOTUIECKHIE ACTIEKTHI
Pa3BUTHS AJIEPHON YHEPIETHUKU
116 MeToabl perucTpaii U UCCIEA0BaHUS HIEMEHTAPHBIX YaCTHULL. bu6mmoreka [{OK https://m.edsoo.ru/lac08a5b
dyHnaMeHTaIbHbIE B3aUMOECHCTBHS. baproHbI, ME30HBI U JICITOHBI.
IIpencrasnenue o CtannaptHoil Mogenu. KBapk-riitooHHas MofIeb
aJIpOHOB
117 ®usuka 3a npenenamu CrangaptHoit Monenu. TémHas marepus u bu6nuoreka L{OK https://m.edsoo.ru/c026fd37
TéMHas sHeprus. EqMHCTBO pu3nyueckoil KapTUHBI MUpa
118 Dransl pa3BUTUS aCTPOHOMUU. 3HAUEHUE aCTPOHOMUU bubmuotexa L{OK https://m.edsoo.ru/ad73e145
119 [TpumeHNMOCTh 3aKOHOB (DU3HUKH JTsT OOBSICHEHHSI TPUPOIBI bubnuorexa L{OK https://m.edsoo.ru/39c44028
KOCMUYECKHX 00bEKTOB. MeTOo/Ibl aCTPOHOMUYECKHUX HCCIIeIOBAHUI
120 CoBpeMEHHBIE ONITUYECKUE TEIECKOIIBI, PaAHOTEIECKOIIBI, bubmuotexa L{OK https://m.edsoo.ru/4877aale

BHCaTMOC(bCpHaSI ACTPOHOMHUA
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121 Bun 3Bé3nH0T0 HeOa. Co3Be3aus, ipKue 3BE3/bI, INTAHETHI, UX bu6mmoreka I{OK https://m.edsoo.ru/aac588eb
BUJIUMOE JIBUKCHHE

122 Conueunas cuctema. Conuue. ConHeuHas akTUBHOCTb. VICTOUHUK bubaunoreka [1OK https://m.edsoo.ru/22748eb4
sHepruu CoJiHIa U 3BE3]

123 3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKU. J(narpaMma "crieKTpanbHbIN bubnuoreka LHOK https://m.edsoo.ru/42169944
KJacc — CBETUMOCTD"

124 3Be3/1bl INIABHOM MTOCIIEA0BATEILHOCTH bubaunoreka [1OK https://m.edsoo.ru/b3cb766¢

125 Buytpennee ctpoenue 38€31. CoBpeMEHHBIE MTPEJICTABICHUS O bubnuoreka LHOK https://m.edsoo.ru/d09da494
MIPOUCXOXKICHUH U 3BOJIOIMU ConHIA U 3BE3/. DTallbl )KU3HU 3BE3]

126 Muteunsiii [Tyte — Hamia [Nanakrtuka. Tunbl ranaktuk. YEpHbIE IbIPHI bu6moteka [{OK https://m.edsoo.ru/7cd10a0a
B SiIpaxX TalakTHK

127 Bcenennas. Pacmpenne Beenennoii. 3akon Xab6ma. Teopust bubmuotexa [{OK https://m.edsoo.ru/3dbdf0d2
Bbonbioro B3peiBa. PennkroBoe usnyuenue

128 MacmrabHas crpykrypa Beenennoil. Meraranaktuka bubmuotexa L{OK https://m.edsoo.ru/ce234633

129 Hepeménnsie mpobieMbl aCTPOHOMHH bubmuotexa [{OK https://m.edsoo.ru/d37d9ffe

130 dusndeckuil NpakTUKyM 1o Teme "MccienoBanne MarHuTHOTO OIS bubmuotexa L{OK https://m.edsoo.ru/67361aef
MOCTOSIHHBIX MarHuToB" K "MccnenoBanne cBOKWCTB
tdeppomarnetrkoB" unu "HccienoBanue qeHCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131 dusnueckuii mpakTHKyM 1o TeMe "M3mepenne cuinbl AMmepa nin bubnuoreka L{OK https://m.edsoo.ru/fcae91e9
"N3yueHnne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA' WK
"OnpeneneHre MarHUTHON WHAYKITUN Ha OCHOBE U3MEPEHUS CHITBI
Ammnepa"

132 dusnueckuii mpakTHKyM 1o TeMe "MccnenoBanne siBIeHUsS https://m.edsoo.ru/c36658da

AIEKTPOMarHuTHOM UHAYKIMK'" i "OnpeaeneHue nHIyKIuu
BHUXPEBOI'0 MarHUTHOTO 1oJs"
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133

duznueckuil mpakTukym o teme "MccnenoBanue siBIeHUs
camouHaykiuu" win "COopka MOJENN AIEKTPOMArHUTHOTO
reneparopa"

bu6mmoreka [OK https://m.edsoo.ru/b8fb6391

134

dusnyeckuil mpakTUKyM 1o teme "M3mepenune nepuoaa CBOOOTHBIX
KOJICOAHUH HUTSHOTO U MPYXUHHOTO MasiTHUKOB"

bubaunoreka [1OK https://m.edsoo.ru/5d159d35

135

dusnueckuit mpakTukyM 1o teme "IIpeoOpasoBanue sHEPTHH B
MPYXUHHOM MasiTHUKE"

bu6mmoreka [OK https://m.edsoo.ru/a28026bd

136

duznyeckuit NpakTukyM 1o Teme "lccrnenoBanre nepeMeHHOro TOKa
yepes MoCIe0BaTeIbHO COeTMHEHHBIE KOHIEHCATOp, KaTYIIKy U
pesuctop" unu "VccrnenoBanue pabOThl HICTOYHUKOB CBETA B LIECTIH
MEepeMEeHHOTo ToKa"

bubaunoreka [IOK https://m.edsoo.ru/89dc2d90

137

®uznueckuil NpakTUKym 1o teme "M3ydueHue napameTpoB 3ByKOBOI
BOJIHBI"

bubaunoreka [1OK https://m.edsoo.ru/b100661a

138

duznyeckuil NpakTUKyM 1o Teme "M3mepenne nokazarens
npenomieHus crekia’ win "llomyduenne n3o0OpaxeHus: B CUCTEME U3
IJIOCKOTO 3€pKajla v JIMH3bI"

bu6mmoreka [OK https://m.edsoo.ru/42569eal

139

dusnueckuit npakTHKyM 1o teme "MccnenoBanue 3aBUCUMOCTH
(OKYCHOT0 paccTOsIHUS OT BELIECTBA (Ha MPUMEpPe KHUJIKUX JTH3)"
i "M3Mepenne poKycCHOro pacCTOSHUS pacCenBarOIUX JTUH3"

bu6mmoreka I{OK https://m.edsoo.ru/b879fb3f

140

Ouzndeckuil NpakTukyMm mno teme "Habmonenne audpakuuu,
uHTEep(EpEeHIINH U TONIIpU3alMy cBera”

bubmunoreka [1OK https://m.edsoo.ru/8b7ac737

141

dusnyeckuil NpakTUKyM 1o Teme "Onpenesnenrne uMnynbea u
SHEPI'UU PEISITUBUCTCKUX YacTHll (1o ¢ororpadusm TpekoB
3apsHKEHHBIX YaCTHI] B MArHUTHOM 1ose)"

bu6moreka [OK https://m.edsoo.ru/63756¢47

142

®usnueckuil npakTukym no teme "M3mepenne nocrossHaon [lmanka
Ha OCHOBe uccienoBanus poroaddexra" nnm "Uccnenopanme
3aBUCHMOCTH CHJIbI TOKA Y€PE3 CBETOAMO/ OT HalpspKkeHus"

bubmuoreka [1OK https://m.edsoo.ru/eb916182
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143

dusnyeckuil NpakTUKyM 1o teme "lccienosanue cnekrpa
pa3peKeHHOr0 aTOMapHOT0 BOAOPO/AA U U3MEPEHHE ITOCTOSTHHOM
PunGepra"

bu6moreka [OK https://m.edsoo.ru/ec651eb8

144

dusnyeckuil MpakTuKym 1o teMe "MccnenoBanne paiioakTUBHOTO
(dhoHa ¢ ucnosb30BaHKeM n03uMeTpa” WK "M3ydeHne norioneHus
OeTa-yacTull aJfoMuHIEM"

bubmoteka [{OK https://m.edsoo.ru/c3dabebe

145

duznyeckuil npakTukyMm no teme "Habmronenus 38€31Horo Heba
HEBOOPY>KEHHBIM IJ1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHHUH JIJTs ONIPE/ICIICHUS TTOJIOKEHNUSI HEOSCHBIX OOBEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/1usi CEBEPHOTO MOMYIIApUsS U
spkue 3BE3ab1" naK "Habmronenus B Teneckon JIyHbl, aHer,
TYMaHHOCTEH U 3BE3HBIX CKOTICHUN"

bubaunoreka [IOK https://m.edsoo.ru/1072021¢

146

O06o0mienne u cuctemMaru3anus 3HaHui. Ponb pusuku u acrponoMuu
B SKOHOMHYECKOM, TEXHOIOTHUCCKOM, COIMAIFHOM M STHYSCKOM
cdepax AesITeTbHOCTH YeIOBEKa

bubmunoreka [1OK https://m.edsoo.ru/ad6ddeed

147

O06o0uienne u cucteMarusanus 3HaHui. Poib u mecro pusuku n
aCTPOHOMHU B COBPEMEHHOMN HAay4HOW KapTUHE MUpa

bu6moreka [OK https://m.edsoo.ru/18f19f7¢c

148

O60061eHne u cucreMarusanus 3Hanuil. Ponp ¢usnueckoii Teopuu B
(hopMHpOBaHUHU TIPEACTABICHHH O (PU3NIECKON KApTUHE MUPA, MECTO
(u3nyeckoil KapTHUHBI MHUpa B OOIIEM PSAAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEICTABICHUI O IPUPOAE

bu6mmoreka IIOK https://m.edsoo.ru/e7d400f4

149

O0600mIeHre 1 cucreMaru3anysa 3Hagnii 1mo reme "Kuaemaruka"

bu6mmoreka I{OK https://m.edsoo.ru/b032fc4b

150

0O0001IeHre U cucTeMaru3anus 3Haduil mo reme "Kunemaruka"

bubanoreka [1OK https://m.edsoo.ru/4e31b507

151

O06o06menne 1 cucTemMaTu3anus 3HaHui 1mo Teme "/[naamuka"

bu6moreka I{OK https://m.edsoo.ru/2dfbafc5

152

O0600mmenure u cuctemarn3anus 3HaHu# 1o Teme "CraTtuka TBep0ro
Tena"

bubaunoreka [1OK https://m.edsoo.ru/3cca482¢e
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153 O00011IeH1E U CUCTEMATU3ALMA 3HAHUI 110 TeMe ""3aKOHEBI bu6mmoreka [OK https://m.edsoo.ru/32a4d1a0
COXpaHEHMS B MEXaHUKE"

154 O000611eHME U cUcTEMATU3alUsA 3HaHuil 110 TeMe "OCHOBBI bubaunoreka [1OK https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KMHETUYECKOU Teopun"

155 O06o061IeHre U cucTeMaru3aiys 3Hanuil mo Teme "TepMonrHaMuKa. bu6moreka [IOK https://m.edsoo.ru/c63f7¢10
TennoBble MauHBL"

156 O06o001eHre 1 cucTeMaTu3alus 3HaHUu| 1o TeMe "ArperaTrHbie bubaunoreka I1OK https://m.edsoo.ru/1d36b5b1
coctosiHus BelecTBa. da3oBble nepexossl”

157 O06o001IeHre ¥ cHCTeMaTH3aIus 3HAaHUH 110 TeMe "DIeKTPUIECKOe bu6mmoreka [OK https://m.edsoo.ru/3bf0def9
mone"

158 O000111eH1E U cUcTeEMAaTH3alMs 3HaHui 110 TeMe "T10CTOSHHBIN bubaunoreka [1OK https://m.edsoo.ru/71453ee6
ANEKTPUYECKUN TOK"

159 O060061eHre U cucteMaru3anus 3HaHui no teme ""Toku B pa3nuyHbIX bubnuoreka L{OK https://m.edsoo.ru/3d40077a
cpenax"

160 O06o0mmenre 1 cucTeMaTu3aIus 3HaHui 1o Teme "MarautHoe mose" bu6mmoreka [{OK https://m.edsoo.ru/3b4c06ae

161 PesepBubIil ypok. O60011IeHIE U CHCTeMaTH3aIus 3HAHHH 110 TeMe bu6mmoreka [OK https://m.edsoo.ru/053e¢2248
"DneKTpoMaraHuTHas UHAYKIuUs"

162 PesepBHbIit ypok. O6001IeHNE U CHCTeMaTH3aIusl 3HAHUH 110 TeMe bu6moreka [1OK https://m.edsoo.ru/d6310bfd
"MexaHnueckue KoiaeoaHus"

163 PesepBHbIil ypok. O000IIeHNE U CUCTEMaTH3aIUs 3HAHUN TI0 TEMe bubnuorexa L{OK https://m.edsoo.ru/5e2bb83d
"DneKTpoMarHuTHbBIE KoseOaHus"

164 PesepBHbIit ypok. O6001IeHNE U CHCTeMaTH3aIUs 3HAHUH 110 TeMe bu6moreka [1OK https://m.edsoo.ru/96a7a2dd
"MexaHn4eCcKHe 1 JIEKTPOMarHUTHbIE BOJIHBI"

165 PesepBHEI ypok. O000IICHHE U CHCTEMAaTH3aIUsl 3HAHUH 110 TEMe Bbu6mmoreka IOK https://m.edsoo.ru/52ad1603

"Onruka"
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166

PezepBHblil ypok. O0001IeHNE U CUCTEMAaTU3alUs 3HAHUN TI0 TEMe
"Ocnosl CTO"

bu6moreka [OK https://m.edsoo.ru/Sbeclc65

167 PesepBHEIi ypok. O000IICHNE U CHCTeMaTH3aIUsl 3HAHUH 110 TeMe 1 bubmoteka [IOK https://m.edsoo.ru/f7¢59d38
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168 PesepBHeIi ypok. O000IICHNE U CHCTeMAaTH3aIUsl 3HAHUH 110 TeMe 1 bu6mmoreka [OK https://m.edsoo.ru/1f511654
"du3uka aroma"

169 PesepBHblitl ypok. O600111€HNE U cCCTeMaTH3aIsl 3HAHUH 110 TeMe 1 bubaunoreka IIOK https://m.edsoo.ru/905¢5¢ce0
"®u3uKa aTOMHOTO SApa U AIEMEHTapHBIX YacTuil”

170 PesepBHEIil ypok. O000IICHNE U CHCTEMAaTH3aIUsl 3HAHUH 110 TeMe 1 bu6mmoreka [OK https://m.edsoo.ru/2bffb94c
"DnemMeHTHl acTpohu3UKu"

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170
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