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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE CpeJHEro oOuiero oopasoBaHusi pa3padoTaHa
HA OCHOBE TMIOJIO)KEHUA U TpeOOBaHMM K pe3ylibTaTaM OCBOEHUS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeacraBieHHbix B GI'OC COO, a takxe ¢ yu€ToMm
benepanpHOi paboueit mporpammbl BocmuTaHus W KoHuenmuu mpernoaaBaHus
yueOHoro mpeamera «®duszmka» B o00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
®denepanuu, peali3yolKX OCHOBHbIE 00pa30BaTelIbHbIEC TPOrPAMMBI.

[IporpamMma 1o ¢u3uke ompenenser o0s3aTeNbHOE MPEAMETHOE COJEp>KaHuE,
YCTaHaBIMBAET PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh HM3yUEHUSI TeM U Pa3/elioB
y4eOHOro mpeaMeTa ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTOTHKU
y4eOHOTO Tpoliecca, BO3pAaCTHBIX OcoOeHHocTed oOywaromuxcs. Ilporpamma 1o
¢usuke Ma€t mpelcTaBleHHWE O IENsIX, COAEp)KaHWUU, OOIIell cTpareruu OOydeHHs,
BOCIIUTAHUS M Pa3BUTHUS 00YUAIOIINXCs CpeACcTBaMH yueOHoro nmpeameta «Dusukay Ha
yIiyOJIEHHOM YpOBHE.

N3yuenue kypca ¢u3nku yriyOoJEHHOTO YPOBHS IMO3BOJISIET peaju30BaTh 3a/1auu
poQeCCUOHATILHON OPUEHTAIIMM, HAMPABIEHO HA CO3J]aHUE YCJIOBHUM JIJIsi MPOSIBICHUS
CBOMX WHTEJUICKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OO0y4YarolmuMcs,
KOTOphIE  HEOOXOAMMBI  JUJISi  MPOJOJDKEHHS  00pa3oBaHUS B OpraHU3aIUsIX
npodeCCUOHAIBHOTO ~ O00pa3oBaHUs MO  Pa3IMYHBIM  (PUBUKO-TEXHUYECKUM U
WHXEHEPHBIM CIIEIIUATLHOCTSIM.

B nporpammMe mo Qu3uke ONpeAensioTcs IUIAHUPYEMBIE PEe3yIbTaThl OCBOCHHS
Kypca (U3MKM Ha YpPOBHE CpeAaHero oOmero o0pa3oBaHUs: JUYHOCTHBHIE,
METaIpeIMETHBIE, MPEIMETHBIE (Ha yII1yOIEHHOM YpOBHE). Hayuno-
METOJIOJIOTUYECKOM  OCHOBOM  yisi  pa3paboTku  TpeOOBaHUN K  JUYHOCTHBIM,
MeTaIpeAMETHBIM U MIPEAMETHBIM pe3yiIbTaTaM 00yJarOIINXCsI, OCBOUBIIUX MPOTPAMMY
no (¢u3MKe Ha YPOBHE CpeIHero oOmero oOpa3oBaHus Ha YriayOJIEHHOM YpPOBHE,
SBIISIETCSI CUCTEMHO-/IEITETbHOCTHBIN MOAXO/I.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUTAaHUPYEMBIE PE3YNIbTaThl OCBOCHUS Kypca (U3MKHU Ha yriyOJIEHHOM YpPOBHE, B
TOM YHCJIE TIPEAMETHBIE PE3YJIbTATHI 0 T0JIaM 00YUYEHUS;

coJiepkaHue yuyeoHoro npeamera « @u3uka» 1mo rogam o0ydeHwusl.

[Iporpamma 10 (Qu3uke wUMeEeT TPUMEPHBIA XapakTep W MOXKET OBITh
MCIIOJIb30BaHa YUUTENSIMU (DU3HUKH TSI COCTABJICHHSI CBOMX PaO0YHX IIPOTpamMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBA€T TBOPYECKYIO HHUIIMATUBY YUHUTEICH U
MPEIOCTABIISACT BOZMOXHOCTH JUIsl peaTN3allii Pa3IMIHBIX METOAUYECKUX MOIXOI0B K
npernofaBaHui0 (QU3UKA Ha YrayOJIEHHOM YpPOBHE TIPU YCJIOBHHM COXpPaHEHUS
00s13aTeTbHON YacTH COJIepPKaHus Kypca.

dwu3uka KaKk Hayka O HanOoJiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAS B KA4eCTBE
y4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYUIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAHUU 00



okpyxatomieM Mupe. IIKonpHBII Kypc (QU3MKM — CHCTEMOOOpa3yIOIMid s
€CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHbI JIEXKAT B
OCHOBE TMPOIIECCOB M SIBICHUM, H3ydyaeMbIX XUMHUEU, OHoJoruen, (HU3NIECKOM
reorpadueii u actpoHomuer. Vcnonb30BaHNEe W aKTUBHOE MPUMEHEHUE (DU3UICCKUX
3HaHUU ONpEeNeNNIo XapakTep U OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTUH B
chepe PHEpreTUKu, TPAaHCIIOPTa, OCBOCHHSI KOCMOCA, MOJTYYEHHUsI HOBBIX MAaTEepUaJioB C
3a/laHHbIMU cBoMcTBamMu. M3yyeHue pu3uku BHOCUT OCHOBHOU BKJIAJ] B (pOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa oOydyaromierocs, B (OpMHUPOBAHHWE YMEHHU
MIPUMEHSTh HayYHBII METO/1 MO3HAHUS MPU BBIMOJHEHUN UMU YY€OHBIX UCCIICTOBAHUM.

B ocHoBy kypca (u3uku Ha ypoBHE CpeaHEero o0miero o0pa3oBaHus MOJIOXKEH Psif
UJEeN, KOTOPbIE MOKHO PACCMATPUBATh KAK MIPUHLIHIIBI €70 MOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEUW KypC SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3leioB (U3MKH, BKIHOYAET Kak
BOITPOCHI KJITACCUYECKOM, TAK U COBPEMEHHOM (DU3UKHU.

Hoen czenepanuszayuu. B CcOOTBETCTBUM C HEH Marepuand Kypca (QU3MKU
0o0BbeIMHEH BOKPYT ¢u3nueckux teopuil. Benymum B kypce siBisieTcs: popMupoBaHue
MPEACTABIICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pUHU, BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peamusanuss nOpeanonaracT MCIOJIb30BAHUE
T'YMaHUTAPHOTO MOTEHIMaa (PU3NUECKO HAYKH, OCMBICIICHUE CBSI3H PA3BUTHSA (PUZHKHU
C pa3BUTHEM OOIIECTBA, a TaKKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoesa npuknaonoun wnanpaenennocmu. Kypc ¢Gusuku yriayOn€HHOTO YpPOBHSA
MPEANOJaraeT 3HaAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJIOTHYECKUX
MIPUJIOKEHUN W3YyYECHHBIX TEOPUH U 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs Ha YpOBHE
oOIIUX MPEeJCTAaBICHUN U COBPEMEHHbBIE TEXHHUECKHE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3Konozuzayuu  peanusyercss IOCPEACTBOM  BBEICHHS  DIIEMEHTOB
collepKaHMsl, MOCBSIIEHHBIX 3KOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHbl C pa3BUTHEM TEXHUKM W TEXHOJOTMH, a Takxke O0OCYyKIeHus MpoliemM
paloHaIbHOIO PUPOIONOIB30BAHMUS U SKOJIOTMUYECKON O€30MaCHOCTH.

OcBoeHHe coaepKaHUsl MPOrpaMMbl MO (PU3HKE JOJKHO OBITh MOCTPOEHO Ha
MPUHITUIIAX CHCTEMHO-AESATEIbHOCTHOTO ToaxoAa. s ¢usuku peanusamust 3THX
MPUHIUIIOB 0a3upyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSITEBHOTO JKCIEPUMEHTa Kak
MOCTOSTHHO JIeUCTBYIoIIEro (pakropa yueoHoro nporecca. s yriyoJI€HHOrO ypoBHS —
3TO CHUCTEMA CaMOCTOSTEIBHOTO YYEHUYECKOTO 3KCHEPHUMEHTA, BKIHOYAIOLIETO
(bpOoHTANIbHBIE YUEHUYECKHUE OIBITHI MPU W3YYCHUU HOBOTO MaTepHalia, JabopaTopHBIC
paboTel ¥ paboThl MpakTUKyma. [Ipu STOM BO3MOXKHBI JIBa CIIOCO0a peanu3aluu
¢u3nUecKoro NpakTukyMa. B mepBom ciiyyae mpakTUKyM MpoBoAUTCS JInOO B KoHue 10
u 11 kmaccoB, 1100 MOcye MepBOro U BTOPOro MOJTYTOJUNA B KaXJAOM U3 ATHUX KIIACCOB.
Brtopoii cioco6 — 310 mHTErpaIys padoT MpakTUKyMa B CUCTEMY J1abOpaTOPHBIX pabdoT,



KOTOpBIE MPOBOJATCS B Ipoliecce u3ydeHus pasnaena (temsl). [Ipu atom nox paboramu
IPAaKTUKyMa TOHHMAEeTCsl CaMOCTOATEIbHOE HCCIEA0BAHNE, KOTOPOE IMPOBOAUTCS IO
PYKOBOJICTBY CBEPHYTOT'0, 0000IIEHHOTO BU1a O€3 MOLIArOBOM NHCTPYKIIUH.

B mporpamme no ¢gusuke cucreMa yueHHYECKOTO 3KCIEPUMEHTA, J1a00paTOPHBIX
paboT M MpakTUKyMa MpeJCTaBlICHAa €IUHBIM IepeuHeM. BbiOop TeMaTuku Uit 3TUX
BUJOB  YUYEHHYECKHMX MPAKTUUECKUX  pabOT  OCYLIECTBISETCS  y4aCTHUKAMHU
00pa30BaTeNbHOrO MpOoLEcca UCXOJS U3 OCOOEHHOCTEH MOYPOYHOTO IJIaHUPOBAHUS U
ocHamieHus kabuneta pusuku. [Ipu s3ToM obecrieunBaeTcst OB eHUE 00YUIAIOIIUMUCS
YMEHUSMH NPOBOJAUTH MPSAMBIE U KOCBEHHbIE U3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEN
(bu3MYECKUX BEIMYMH U MMOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHNE yEISETCS pEUICHUIO paCYETHBIX U KaUYECTBEHHBIX 3a1a4. [Ipu
ATOM JUIsl paCYETHBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 33J1a4M C SIBHO 33/1aHHOM U HESIBHO
3alaHHOM (PU3WYECKON MOJENbI0, MO3BOJIAIONIME MPUMEHATh H3YyYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jeia Kypca, Tak U MHTErpUpysl IpUMEHEHUE 3HaHUI
W3 pa3HbIX pasnenoB. /[ KadyecTBEHHBIX 3a/ad NPUOPUTETOM SIBIIAFOTCS 3aJaHUs Ha
OOBsICHEHHE/IPEICKAa3aHue TPOTEKAaHUSI (PU3NYECKUX SBICHUM M TPOLECCOB B
OKpYyXarollled >KHU3HH, Tpedyromue BblOOpa (U3MUECKOM MOAENU Uil CUTYyalluu
MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecnieyeHn0 y4eOHOro mporecca Kypc (U3MKH yriayOnEHHOrO ypOBHS Ha YPOBHE
cpenHero o6miero oOpa3oBaHMs [JOJDKEH HW3Yy4aTbCs B YCIOBHUSX IPEIMETHOTO
kabuHeta. B kaOuHere GU3MKU JOJDKHO OBITH HEOOXOAMMOE J1abopaTopHOE
000OpyZ0OBaHUE [JIs1 BBIMIOJIHEHHSI YKa3aHHBIX B MpOrpaMme Mo (U3MKe YUYEHUUECKUX
OMBITOB, Ja0OPATOPHBIX PabOT W PpabOT MPAKTHUKyMa, a TaKXKe JEMOHCTPALMOHHOE
obopymoBaHue.

JlemoHCTpannoHHoe o0opyaoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAaeT TMOCTAHOBKY TIEPEYUCICHHBIX B
nporpamMme Mo (U3MKE KIIIOYEBBIX JAEMOHCTpAalMil JUIsl UCCIENOBAHUS HM3y4aeMbIX
SBJICHUH U MPOLIECCOB, SMIUPUUECKUX U (PyHAAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHECHUM.

JlabopaTopHoe oOopydoBaHME I YYCHHUYECKUX TMPAKTHYECKUX  paldOT
(dbopmupyeTcst B BUI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIIEYMBAETCSA B pacy€Te OJHOTO
KOMILJIEKTa Ha JBYX oOOydalommxca. TeMarndeckue KOMILUIEKThl JabopaTOPHOTO
0o0OpylOBaHUsl JOJKHBI OBITh TOCTPOEHBI Ha KOMILJIEKCHOM  HCIIOJIb30BAaHUU
aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, @ TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BHJI€ LU(PPOBBIX JabOpaTOpuUil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUsI PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

(dopMHpOBaHKE MHTEpPECa M CTPEMJICHUS OOYYalolMXCs K HayYHOMY H3YYEHHIO
MPUPOJIbI, Pa3BUTHE UX MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJIe NO3HaHUs M (QOopMUpOBaHUE
UCCJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOLIUM SIBJIICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJbTaTa H3yYeHUS OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(dopMupoBaHne yMEHHI OOBACHATH SIBICHUS C HCIOIb30BAaHUEM (PUINUECKUX
3HAHUI ¥ HAYYHBIX JOKa3aTEIbCTB;

dbopMHpoBaHHE TMPEACTABICHUM O poid (PU3MKK [ Pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cdepax Oynymend mpodeccHoHaIbHON
JESITeIbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOJTOTOBKA K JalbHEHIIEMYy O0YYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHrue STUX 1ejedl o0ecreunBaeTcsl PEelIeHUEM CIEAYIoIMX 3a7ad B
mpoIiecce u3ydeHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

MpUOOPETEHUE CUCTEMBl 3HAHMK 00 OO0mMX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOPHUSX, BKIIOYAas MEXaHHKY, MOJEKYJSAPHYIO (DU3HUKY, 3JIEKTPOJIUHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI acCTPO(PU3UKH;

(opMupoBaHHE YMEHHH NPUMEHSATh TEOPETUUECKHE 3HAHUS U1 OOBSICHEHUS
bu3nyecKkux SBIEHUN B TPUPOJNE W I TPUHATHS TPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HH;

OCBOEHHUE CIOCOOOB PEIICHUs Pa3iIMuYHBIX 33Ja4 C SIBHO 3a/JlaHHOM (u3ndecKoiu
MOJIETIBIO, 3a/]a4, OJIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3JaHle (PU3NUECKON MOJIENH,
a/JICKBATHOW yCIIOBHUSM 3aJ1a4, B TOM YHCIIE 3a7a4 HH)XCHEPHOTO XapaKTepa;

MOHMMaHNEe (PU3HUECKUX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHUSHUS HA OKPY)KAIOIIYIO CPELy;

OBJIAJICHUE METOJlaMU  CAMOCTOSITEJIbHOTO  IUIAHUPOBAHUS U MPOBEACHUS
(bu3nyeCKnX SKCIEPUMEHTOB, aHaJIU3a M WHTEpIpeTaluu MHPOpMaIH, ONpPEeIICHUs
JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

CO3/IaHMEe YCIOBUH Il Pa3BUTUS yMEHHHA MPOEKTHO-MCCIIEI0BATENLCKOMH,
TBOPUYECKOU JIESITEITBHOCTH;

pa3BUTHE HMHTEpeca K cdepaM NpoecCHOHATbHON JEesSTENIbHOCTH, CBS3aHHOM ¢
(bU3UKOM.

B cootBerctBuu ¢ TpedoBanuamu OI'OC COO yrinyOnéHHbIN ypOBEHb U3yUEHHUS
y4ueOHoro npeaMera «Du3nka» Ha ypOBHE CpeHEro o0iero 0opa3oBaHus BHIOUpaETCs
0Oy4arolUMuUCs, TUIAHUPYIOIIUMU TPOAOKEHHE O00pa3oBaHUs MO CIENHUATbHOCTM
(hU3UKO-TEXHUUECKOTO TTPOQHIISL.

Ha wuzyudenne ¢usuku (yriiyOs€HHbI YpOBEHb) Ha YPOBHE CPEAHEro OOIIEro
oOpazoBanus orBoautcs 340 yacos: B 10 kimacce — 170 vacoB (5 yacoB B Henento), B 11
kimacce — 170 gacoB (5 4acoB B HECIIO).



[Ipennaraempiii B mporpamMe 10 (¢U3MKE TepedeHb JabopaTOpHBIX U
NPaKTUYECKUX pPabOT SBISETCA PEKOMEHIOBAaHHBIM, YYHTENIb JeJaeT BbIOOp
NpOBENEHUS JIADOpPAaTOPHBIX PabOT W OMBITOB C YYETOM HMHIWBUAYAIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COJEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. Hay4ynblid MeTO MO3HAHMS TPUPOBI.

®dwuszuka — (yHIaMeHTalbHas Hayka O mpupoje. HayuHblii MeTon MO3HAHUA U
METO/IbI UCCIIeIOBAaHUS GU3NYECKUX SIBIICHUH.

DKCHepUMEHT W Teopus B IIpoliecce IMOo3HaHus mpupoabl. HaOmonenue u
HKCIIEPUMEHT B (pU3HKE.

CrmocoObl  m3MepeHuss (PU3NYECKHX BEIWYMH (aHAJIOTOBBIE U ITU(POBBIC
MU3MEPUTEIIbHBIE MPUOOPBI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NIECKUX BETUUHH (AOCOTIOTHAS U OTHOCUTENIbHAS).

MonennpoBanue (QU3NYECKUX SBJIECHUHM M TNPOLECCOB (MaTepuaibHas TOYKa,
abCONIOTHO TBEPAOE TENO, UJealbHAsl KUJIKOCTb, UJCANbHBIN Ta3, TOUEUHBIM 3apsn).
I'mnore3a. ®U3NYECKUI 3aKOH, TPAHULIBI €M0 NPUMEHUMOCTH. PHU3nyeckas TeOpHsl.

Ponb u Mecto pusuku B GOpMUPOBAHNH COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B
IIPAKTUYECKOM JAESATEIBHOCTHU JTHOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPaKMUKym.

N3mepeHne CUilbl TOKa M HaNpPsDKEHHS B LIENH MOCTOSHHOTO TOKa IPU IOMOIIU
aHAJIOrOBBIX U IIU(MPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMCTBO ¢ 1u(poBoil saboparopueir mno ¢usuke. Ilpumepsl u3MepeHus
(bu3NYECKUX BEJIMYMH MPU MOMOIIU KOMIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe JBHKEeHHE. (OTHOCUTENBHOCTh MEXAHUYECKOTO  JBHIKEHHUS.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHast 3a1a4u MEXaHUKHU.

Pannyc-BekTop MaTepHaIbHOM TOYKH, €r0 MPOEKIMHA HAa OCH CUCTEMBI KOOPJIMHAT.
Tpaexropusi.

[lepemenienne, CcKOpocTh (CpelHssl CKOpPOCTb, MI'HOBEHHass CKOpPOCTh) U
YCKOPEHUE MAaTEpUAIBHOW TOYKH, KX HPOEKIUM HA OCH CHUCTEMBl KOOpPIMHAT.
CroxeHue nepeMenieHnil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJUHEWHOE [BH)KEHHE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHMS] M IyTH MaTepUalbHOW TOYKM OT BPEMEHHM U HUX
rpaduku.

CBobOomHOe TMmajeHWe. YCKOpEHHE CBOOOJHOro TajeHus. JIBMKeHHe Tena,
OpOILIEHHOTO TOJ YIJAOM K TOPU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTU U
YCKOPEHUS] MaTEpUAIbHON TOYKH OT BPEMEHU U UX IpaPUKU.

KpuBonuneitHoe nBrmxeHue. [[BUKEHHE MaTepHalbHOM TOYKH MO OKPY>KHOCTH.
VYrioBas u nuHelHas ckopocTb. [lepuoa u yacrtota oopaienus. LleHTpocTpemutensHoe



(HOpMaJIbHOE), KacaTelIbHOE (TaHT€HUMAIbHOE) U TOJHOE YCKOPEHHE MaTepHabHOU
TOYKH.

TexHnyeckue ycTporucTBa U TEXHOJOTMYECKUE IPOLECCHI: CIIMIOMETP, JBUKECHUE
CHapAIO0B, LICTIHBIC, IIECTePEHYATHIC U PEMEHHBIE NTEPEeAaud, CKOPOCTHBIE TUQTHI.

Jemoncmpayuu.

Mopene cucTteMbl OTCYETA, WILIIOCTPALUSA KHUHEMATUYECKUX XapaKTEpUCTHUK
JIBHKCHUS.

CnocoObl uccien0BaHusl IBUKEHUM.

Nnmoctpanys npeaenbHOro nepexo1a U n3MepeHrne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmtonenne nBwxeHus Tena, OpOLIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

Hanpasnenue ckOpoCcTH Ipu ABMKEHNUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME NyTEW, TPAEKTOPHUIl, CKOPOCTEN JBUKEHHSI OJTHOTO U TOTO K€ TEJa B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydyeHne HEpaBHOMEPHOTO [BWXXEHUSA C LEJIbK OINPEIEICHUS] MITHOBEHHOU
CKOpOCTH.

N3mepeHne yCKOpeHHs NPU INPAMOJIMHEWHOM PAaBHOYCKOPEHHOM JBUKEHUU I10
HaKJIOHHOW IUIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH ITyTH OT BPEMEHH IPHU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepeHne yckopeHHs CBOOOJHOTO MajeHusi (PEKOMEHJO0BAaHO HCIOJIb30BAaHUE
1 poBoii 1abopatopun).

N3ydyeHue ABMKEHUS Tena, OPOIIEHHOTO ropu30HTaNbHO. [IpoBepka runoressl o
MPSIMOU TPOIMOPILIMOHANBHON 3aBUCUMOCTH MEXAY NATBHOCTBIO MOJETA M HAYAIBHOU
CKOPOCTBIO TeJa.

N3ydenune nBUKEHHUs Tella 110 OKPYKHOCTH C TIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Neproa oOpallleHns: KOHUYECKOTO MasgTHUKA OT €ro
[1apaMeTPOB.

Tema 2. /lunamuxa.

IlepBeii  3akoH HeroroHa. HMHepumanbHble cucteMsl otrcu€ra. [lpuHiun
oTHocuTenbHOCTH [anmwiies. HeuwHepumanbHble CHCTEMBI OTCUETA (ONpENETIEHUE,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu Cui.

Bropoii 3akoH HeroToHa 111 MatepuaibHON TOYKH.

Tpernii 3akoH HproTOHA 11 MaTepUAIBHBIX TOYEK.



3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh T'PABUTALMOHHOW M MHEPTHOMU
MAaccCBhl.

Cuna TsokecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOIO MaJIeHUs OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI M OT Teorpaduyeckoil MUpoThl. J[BrkeHne HEOECHBIX TEN U
uX cnyTHUKOB. 3akoHbl Kemepa. [IepBas kocMuueckast CKOPOCTb.

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

Cuna tpenusa. Cyxoe tpenue. Cuna TPEHHSI CKOJIBKEHUS U CWJIA TPEHHUS MOKOS.
Koaddumment tpenus. Cuna cOnpoOTHBIICHUS MPH JBIKEHUU Tella B KUAKOCTU WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHS.

Hasnenue. 'mapocratuyeckoe nasienue. Cuiia Apxumena.

TexHuyeckne yCTpOWCTBA W TEXHOJOTMYECKUE IMPOLECCH: MOAIIMITHUKH,
JNBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBWKEHHS Te€l B HMHEPUUAIBHBIX M HEMHEPLUUAIBHBIX CHUCTEMax
OTCYETA.

[IpyHIMI OTHOCUTEIBHOCTH.

Kauenue n1Byx HWJIMHIPOB WM IIAPOB Pa3HOM MAacChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHUE PABHOACHCTBYIONIEH TMPHIOKEHHBIX K TEIy CHUJI C NPOU3BEACHHUEM
MAaccChl TeJIa Ha €ro YCKOPEHHE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwJI, BOZHUKAIOIIUX B PE3YyJIbTaTE B3AMMOICHCTBHS TEIL.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM MOIBEME U TTAJICHUH.

LeHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHUJI TPEHHSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepeHne paBHOACUCTBYIOIIEH CUJI TpPU JBUKEHUM OpycKa IO HAKIOHHON
IIJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JBUKEHMsI OpyCKa 10 HaKJIOHHON
IIJIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €r0 MAacCCHhI.

HccnegoBanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIMX B MPYXKHUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

N3yuyeHue NBMXKEHHMSI CHUCTEMBI Te€Jl, CBSI3aHHBIX HUTBIO, NEPEKUHYTOW depes
NErKuit OJIOK.

N3mepenne koddduiimeHTa TpeHUs IO BEIUYUHE YTI0BOro KoddduimeHTa
3aBUCHUMOCTH Frp(N).

WccnenoBanue ABMKEHUST Opycka MO HAKJIOHHOW IUIOCKOCTH C IMEPEMEHHBIM
Kod(hPUIMEeHTOM TpEHU.



N3ydenune nBMKEHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomoTHo TBEpmoe Teno. IlocTymarenbHoe U BpallaTeIbHOE JABUKEHUE
TBEPAOro Tesa. MOMEHT CUJIbl OTHOCUTEIBHO OCH BpaieHus. Ilnedo cuibl. Cnoxenue
CHUJI, IPWJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOWUYMBOE, O€3pa3TuYHOe paBHOBECHE.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI:  KPOHILUTEWH,
CTPOMTENBHBIM KPaH, peIIETUYAThIE KOHCTPYKIIUH.

JHemoncmpayuu.

YcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

Hccnenosanue yciioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PAaCU€T CUJI YIIPYTOCTH.

N3ydenne ycTOMYUBOCTU TBEPAOTO TENA, UMEIOLIETO TUIOIAb OIIOPBI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

NmMnynec MaTrepranbHOW TOYKH, CHCTEMBI MAaTepHANbHBIX TO4YeK. LleHTp macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

Nmiynbe cUiibl U N'3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

MoMeHT wumIynbca MaTepualibHOW TOYkH. llpencraBneHue o coxpaHeHUH
MOMEHTA UMITYJIbCA B HEHTPAIBHBIX MOJIAX.

Pabora cunael Ha MajoM W Ha KOHEYHOM IepemenieHuu. ['paduueckoe
npecTaBieHre paboThl CUITBI.

MOIIHOCTH CHUJIBI.

Kunetnueckass 5sHeprusi MaTepHaJbHOM TOYKH. Teopema 00 HW3MEHEHUU
KUHETUYECKOU YHEPTUU MATEPUAIIBHON TOUKHU.

[loreHunanbHple W HENOTEHUMAJIbHBIE Cuibl. lloTeHnumanbHas  SHeEprus.
[loTenmuanpHas sHeprus ynpyro aedopMHUpOBaHHOW mpykuHbl. [loTeHIManbHas
DHEPrus Tejla B OJHOPOJHOM TPaBUTAUMOHHOM MoJje. [loTeHnnanbHas sHeprus Tena B
I'PaBUTAIMOHHOM I10JI€ OJJHOPOAHOTO 11apa (BHYTpHY U BHE m1apa). Bropas kocmuueckas
CKOpOCTb. TpeThsl KOCMUYECKAsI CKOPOCTb.

CBsi3p paOOTHl HEMOTEHIHUAIBHBIX CHUJ C U3MEHEHHMEM MEXaHHUYECKON HSHEpPrHH
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

YpaBHenne bepHyM i UACAIBHOW KUJIKOCTH KakK CIEACTBHME 3aKOHa
COXPAaHEHUS MEXaHUYECKON YHEPTUH.



TexHuyeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHI: JBHKCHUE PAaKeT,
BOJOMET, KOTIEP, MPY>KMHHBIA MTUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIIHOCTY CHJTBI.

W3meHeHune sHepruu Tena Mpu COBEPILICHUU PabOTHI.

B3anmHbpIe TmpeBpallleHWs]T KWHETHUYECKOM W TOTEHUMAJIBbHOM DJHEPIrUU IIpH
JEMCTBUM Ha TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHEHHE SHEPTHH MPU CBOOOTHOM TIaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3Mmepenne nmnyiibca Teja o TOpMO3HOMY ITYTH.

N3mepeHne Cuibl TATH, CKOPOCTH MOJENH 3JEKTPOMOOWISI U MOIIHOCTH CHIIBI
TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanue COXpaHEHNs MMITYJIbCA IIPU YIIPYTOM B3aMMOJICHCTBHH.

N3MmepeHne KHHETUYECKON YHEPTUU TeJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHHUS IOTEHUMAIbHON 3HEPrUM NPYXKUHBI C pabOTON CHIIBI
TPEHUS.

Omnpenenenve pabOThl CHJIBI TPEHUS MpPH JBUKEHUM Telda 10 HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJgiekyisipaasi pu3nMka 1 TEpMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcCHOBHBIE TTOJIOKEHUSI MOJIEKYIsIpHO-KHHeTHUeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. Juddysusa. bpoyHoBckoe nBmkeHHe. XapakTep JABHXKEHUS U
B3aMMOJEHUCTBUS YaCTULl BelIeCTBA. MOJEIN CTPOSHHUS Ta30B, KUJIKOCTEU U TBEPABIX
TEeI U OOBSICHEHHE CBOMICTB BellleCTBAa HAa OCHOBE 3THX Mojenei. Macca u pazmepsl
Mouiekyl (atomoB). KonmuectBo BemectBa. [locTostHHas ABoranapo.

TeroBoe paBHoBecue. Temmeparypa u cmocoosl e€ wusmepenus. Illkana
temreparyp Llenbcus.

Mopnenb UaeabHOTO ra3a B MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH: YacTHUIbI Ta3a
IBWKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble  3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona.  AOGcoroTHas
temneparypa (mkana temneparyp KenbBuHa). 3akon [lanbrona. M3ompoiiecchl B
UJeaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHue
M30IPOIIECCOB: U30TEpPMa, U30X0pa, 300apa.

CB43b MEXIy HABICHUEM U CPEIHEW KMHETMYECKOW SHEPrHeil MOCTYyNaTelIbHOTO
TEIJIOBOTO JIBMXKEHMSI MOJIEKYJ MJEATbHOrO ra3a (OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-
KMHETUYECKOW TEOPHH HJI€aJIbHOTO Ia3a).



CBsi3b a0COJIIOTHOM TeMIlepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpEeAaHei
KMHETUYECKOW SHEPrUei MOCTYyNaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHrueckue ycTpocTBa U TEXHOJIOTHUECKHUE MPOIECCHl: TEPMOMETP, OapoMeTp,
ITOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BEILIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUS.

Huddysust KUIKOCTEH.

Mopens onbita llTepHa.

[IputskeHne MOJIEKYII.

Moaenu KpucTauInuyeCKuX PEMETOK.

HaGnronenue u vicciiefoBaHUE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, NPAKMUKYM.

HccnenoBanue  mporecca  yCTAaHOBJIEHUsS — TEIUIOBOTO — PAaBHOBECHUS  IIPHU
TEIJI000MEHE MEXIy Tropsueit U XOJI0JHOM BOJIOM.

N3ydyeHne HM30TEpMHUUYECKOTO mporecca (PEKOMEHJOBAaHO  HCIOJIb30BAaHUE
uudpoBoii 1adbopaTopun).

N3ydyeHnne n30XopHOTo mpoiecca.

N3yuenue nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUs COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (TJ[) cucrema. 3agaHue BHEIIHUX  YCIOBUH  JUIs
TEPMOJMHAMUYECKOM CHUCTEMBI. BHemHume u BHYTpeHHHME mnapameTpsl. llapamerpsr
TEPMOJMHAMUYECKON CHUCTEMBI KaK CpPEJHUE 3HAYCHUs BEIMYMH, ONMUCBHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hawano  TEpMOIWHAMMKH. Camonpon3BoJbpHasE  peJlaKcanus
TEPMOJMHAMUYECKON CUCTEMBI K TEMIOBOMY PAaBHOBECHIO.

Mogenp naeanbHOro ra3a B TEpMOJAMHAMHUKE — CUCTEMa YPABHECHUM: YPaBHEHUE
MenpneneeBa—KianelipoHa ¥ BBIp@&XXEHUE [UI1 BHYTPEHHEHM JHEPIUM. Y CIOBUSA
IIPUMEHUMOCTH 3TOW MOJEIU: HU3KAs KOHLUEHTPAUMs 4YacCTHUlLl, BBICOKUE TEMIIEPATYPHL.
BripakeHne 1 BHyTPEHHEN YJHEPTUHM OJJHOATOMHOTI'O UJICAJIbHOTO rasa.

KBa3ucrarnueckue u HeCTaTHYECKUE MPOLECCHI.

OneMeHTapHasi paboTa B TepMoAWHAMHUKe. Breramcienune paboTel mo Tpaduxy
npoiiecca Ha pV-auarpamme.

Tennonepenaua Kak croco0 VU3MEHEHHUS BHYTPEHHEN SHEpPrUu
TEPMOJIMHAMUYECKOM  CUCTEeMbl ~ 0e3  coBepuieHUs  paOoThI. KonBeknus,
TEIUIONPOBOAHOCTD, U3JTyUYCHHUE.



KonnuectBo Temnotsl. TermmoéMKoCTh Tena. Y aenpHast 1 MOJISIpHas TEIUIOEMKOCTH
BEIIECTBA. YpaBHEHUME Maitepa. YaenbHas TeEIIIOTa CropaHus TOIUIMBA. Pacdér
KOJIMYECTBa TEIUIOTHI TpH Terionepenaye. [lonstue 06 annadbaTHOM mpolecce.

IlepBbIii 3aKOH TepMOAMHAMUKU. BHyTpeHHss 3Heprus. KonndecTBo TEmoTsl U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEHW SHEPTHH TEPMOANHAMUICCKON CHCTEMBI.

BTopo#i 3aKOH TEpMOAMHAMHKHU JJIsI PABHOBECHBIX IPOLIECCOB: YEpE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT E€IUHCTBEHHAs
agnabara. AGCOIIOTHAS TeMIEpaTypa.

BTopo#i 3akOH TEpMOIMHAMUKM IS HEPABHOBECHBIX NPOLIECCOB: HEBO3MOXKHO
nepeaarh TEIIOTy OT 0oJiee XOJIOJAHOTO Tella K Oosiee HarpeToMy 0e3 KOMIICHCAITUU
(Knay3uyc). Heo6paTuMOCTh IPHUPOIHBIX MTPOIIECCOB.

[Tpununs! gecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTUYECKUE AaCIEKThl HCIOJB30BAaHMUS TEIUIOBBIX JBUTaTener. TermoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuueckrue yCTPOMCTBA M TEXHOJOIMYECKHME MPOLECCH:  XOJIOJWIbHUK,
KOHJUIIMOHEpP, JU3CIbHBIA M KapOIOpaTOpPHBIN JBUTATENIM, TMapoBas TypOuWHa,
MOJyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3AIUA «TEIUIOBBIX» OTXOJOB C
HCIIOJB30BaHUEM TEIUIOBOTO HAacoca, YTWIM3alus OMOOPTaHMYECKOro TOILIMBA s
BBIPAOOTKH «TEIUIOBOM» U DJIEKTPOIHEPTUU.

Jlemoncmpayuu.

N3MmeHenune TeMiiepatypsl py ainadaTUueCKoOM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHEHUE YAETBHBIX TETUIOEMKOCTEN BEIIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUH.

HccnenoBanune agmabaTHOTO TIpoIiecca.

KomrbroTepHabie MOAEIHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanue mmpouecca OCTHIBAHUS BELIECTBA.

HccnenoBanue aguadaTHOTO TIpoIiecca.

N3yyeHne B3aMMOCBS3M DSHEPIHUM  MEXKMOJICKYJSIPHOTO  B3aUMOJACHCTBUA U
TeMIepaTypbl KUTICHUS KUJTKOCTEH.

Tema 3. Acpecamuvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u kKoHaeHcarus. Vcnmapenne u kumneHue. YenbHas TEIuioTa
napooOpa3zoBaHUs.

Haceimiennbsie n HeHachIeHHBIE Tapbl. KauecTBeHHAs! 3aBUCUMOCTD TNIOTHOCTH U
JABJICHUS] HACBHIIIEHHOTO Tlapa OT TeMIepaTypbl, WX HE3aBUCUMOCTh OT O0BEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbI KUIICHUSI OT JJABJICHUS B dKUJKOCTH.



BnaxxnocTs Bo3ayxa. AOCONIOTHASE U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmueckue u amopduble Tena. AHU30TPOIMS CBOWCTB
KpuctayyioB. [lnaBrmeHne W KpucTauM3alnMs. YJAelbHas TEIJIOTa IUIABJICHUS.
CyO6numarnusi.

Hedbopmarnmu TBEpHOTO Tenma. Pactsokenme m ckarme. Casur. Monyns HOmra.
[Ipenen ynpyrux nedopmarui.

TenmoBoe pacumiipeHue KUIAKOCTEH W TBEPABIX Tell, OOBEMHOE W JIMHEHHOE
pacumimpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHMN YacTHIl BEHIECTBA KaK MPUYUHA
TEIJIOBOTO pacIIUPEHUsl Tl (Ha KAYECTBEHHOM YPOBHE).

[Ipeobpa3oBanue >HEPrUH B Pa30BBIX Mepexoax.

VYpaBHeHue TerioBoro danaHca.

[ToBepxHoctHoe HatspkeHue. KoadUIMEeHT MOBEPXHOCTHOTO — HATSHKEHHUS.
Kamnapusie gBneHus. JlaBiaeHHEe MO WCKPUBIEHHONW NOBEPXHOCTBIO KHUJIKOCTH.
®opmyna Jlamnaca.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: JKUIAKUE KPUCTAJLIBI,
COBPEMEHHBIE MAaTEPUAJIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBoliCTBa HACBIIICHHBIX APOB.

Kunenue. Kunenne npu noHM>KEHHOM JIaBJICHUMU.

N3mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OMNBITHI C MBUIBHBIMY TUIEHKAMM.

CmauuBaHue.

Kanunnsapusie siBiieHUsI.

Moenn HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABIEHUS KPUCTAININYECKOTO BEILIECTBA.

Bunbl gedopmanmii.

Habmonenune Mansix aedopmarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3ydyeHne 3aKkOHOMEPHOCTEN MCTIAPEHUSI )KUIKOCTEN.

N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydyeHne CBOMCTB HACBILIEHHBIX [1APOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa UM OIIEHKa MacChl TapoB B
ITOMEIICHUH.

N3mepenne koddduiimeHTa moBepXHOCTHOTO HATSHKEHUS.

Nzmepenune monyns FOura.

HccnenoBanue 3aBUCUMOCTH JeopMaliii pe3uHOBOI0 o0pa3lia OT MPUII0KEHHON
K HEMY CHJIBL.



Pa3znen 4. JiaekTpoauHaMHKa.

Tema 1. Inekmpuueckoe noJe.

OneKkTpu3alus Tel W €€ TPOSIBICHUA. OJIEKTpUYecKHil 3apsn. /JBa Buzaa
ANEKTPUYECKUX  3apsaoB.  [IpOBOOHWMKM,  IHMDJIEKTPUKA W HOJYIPOBOJHUKH.
DneMeHTapHbIN 3JEKTPUUECKUI 3apsl. 3aKOH COXPaHEHHUS dJIEKTPUUECKOTO 3apsa.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero neiicTere Ha 3JIEKTPUUYECKHUE 3aPSIbI.

HanpsoxkéanocTs anektpudeckoro noist. [Ipo6nslit 3apsan. Jlnnun HanpsEHHOCTH
ANEKTPUYECKOro nojsi. OMHOPOIHOE IIIEKTPUUYECKOE MOJIE.

[IoTeHIMaNBHOCTh  3JEKTPOCTATUYECKOTO TMOJA. Pa3HOCTH ITOTEHIHAIOB U
HanpspbkeHue. [loTeHnmanbHass »HEpPrust 3apsAna B BJIEKTPOCTATUYECKOM  TOJIE.
[ToTeHnMan >aeKTpOCTaTHUECKOrO MOoJsA. CBA3b HANPSHKEHHOCTH TOJISL M Pa3HOCTH
MOTEHIMANIOB  JUIA  DJIEKTPOCTATUYECKOro 1mosisi (Kak  OJHOPOJHOTO, Tak |
HEOTHOPOJTHOTO).

[IpuHIMIT CyNEPIIO3UIIMH dTIEKTPUUYECKUX TOJIEH.

[lone Toueunoro 3apsna. Ilone paBHOMepHO 3apstkeHHOU cdepnl. [lome
pPaBHOMEpPHO 3apshKEHHOro 1o o00béMy mapa. I[lome paBHOMEpPHO 3apsHKEHHOM
OeCKOHEYHOM IIOCKOCTH. KapThHbl JNHHUI HaOpsDKEHHOCTM ATHUX MOJEH |
DKBUIIOTCHIIMAIBHBIX TOBEPXHOCTEN.

IIpOBOJHUKH B 2IEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PABHOBECUS 3aPsI0B.

JIMDIEKTPUKU B DJIEKTPOCTATUYECKOM IIoJie. JIMdieKTpudecKkas MPOHULIAEMOCTh
BEILIECTBA.

Konnpencatop. OIEeKTpOEMKOCTh KOHAEHCATOPA. OIEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe coenuHeHUEe KOoHAeHcAaTopoB. llocienoBarenbHOE COEIMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

JIBMKEHME 3apsSyKEHHOW YaCTHLIBI B OJJHOPOIHOM JJIEKTPUYECKOM TIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME IPOLECCHI:  JIEKTPOCKOIL,
AIIEKTPOMETP,  DJIEKTPOCTATUYECKas  3allliTa, 3a3eMJIEHHE  3JIEKTpONpuOOpoOB,
KOHJIeHCaTOphl, renepaTop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX [IAPUKOB.

DNEeKTpUYECKOE NO0JIE ABYX 3APSKEHHBIX ITACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOIHUKM B DIIEKTPUYECKOM II0JIE.

DIJIEKTPOCTATUYECKAS 3aUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOAHHOM U MEPEMEHHON EMKOCTH.



3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUION[AA IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3IEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psjika KOHJIeHCaTopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmMuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpallleHuss SHEPTUM 3apsKEHHOrO KOHJEHCATOpa B OHEPTHUIO
W3JIy4YCHUS CBETOIUOMA.

N3ydenune npoTekaHus TOKa B LIETH, COAEPKAIIel KOHJEHCATOP.

Pacnpenenenrie pasHOCTH MOTEHIMATOB (HANPSKEHHUS) MPU MOCIEI0BATEILHOM
COEMHEHNH KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus CylecTBOBaHUSI MOCTOSHHOTO 3JIEKTPUUECKOTO TOKa. VICTOUHMKHM TOKa.
Hamnpsixenue U u SJ1C é.

3akoH Oma [J1s1 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTb COMPOTUBJICHUS OJIHOPOJIHOTO
MPOBOAHUKA OT €ro JUIMHBI U IUIONIAAM TMONEPEYHOTO CEYCHUs. Y IeJIbHOE
CONIPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenpbHOE, MapaJUIEIbHOE, CMEIIAHHOE COEIWHEHUE IPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOUTHOCTh DJIEKTPUYECKOrO0 TOKa. TergoBas MOIIHOCTh, BbIAENsIeMas Ha
pesucrope.

OJIC u BHyTpEHHEE COINPOTHUBJICHHUE HMCTOYHMKA TOKa. 3akoH Oma IJig MOJHOM
(3aMKHYTOM) 2JIEKTpUYECKOM 11enH. MOIHOCTh UCTOYHMKA TOKa. KOpoTKOe 3aMbIKaHUE.

Konnencarop B 1ienu mMoCTOSTHHOTO TOKA.

TexHuYeckre ycTporUCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: AMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUUK IEKTPUUECKON IHEPTUH.

Jlemoncmpayuu.

N3mepeHue cuiibl TOKa U HAPSHKEHUS.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS ISl PE3UCTOPA, JaMIIbI
HaKaJMBaHUS U CBETOJMOJA.

3aBUCHUMOCTh CONPOTUBJICHUA UIMHAPUYECKUX TMPOBOJHUKOB OT JIJIUHBI,
TIJTOIIA/IA TIOTIEPEYHOT0 CEUCHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHBIICHHS MPU TMOCTOSHHOM
HaIpsOKCHUH.



IIpssmoe m3mepenne DJIC. KopoTkoe 3aMblKkaHME TaJIbBAHUYECKOTO JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CnocoObl coeMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3sHOCTH MOTEHUMAIOB MEXKAY IOJIOCAMU HMCTOYHHMKA TOKA OT
CUJIBI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccenenoBanue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIICHUS TPOBOJIHHUKOB.

HccnegoBanue 3aBUCUMOCTH CHJIBI  TOKA OT HANpsOKEHUS I JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npezesa n3MepeHus amrnepmeTpa (BoJIbTMETPaA).

N3mepenne 3/1C 1 BHYyTPEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Nccnenosanne 3aBucumoctr DJ[C raJibBaHUYECKOTO JIEMEHTA OT BPEMEHU ITPU
KOPOTKOM 3aMbIKaHHUU.

HccenenoBanue pasHOCTH MOTEHLHAIOB MEXAY ITOJKOCAMH HMCTOYHHMKA TOKA OT
CHJIBI TOKA B LIEIIN.

HccenenoBanue 3aBUCUMOCTH TIOJIE3HOW MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

OnekTpuyeckas  NPOBOAMMOCTb  pa3IMYHBIX  BEIIECTB. DNeKTpOHHAas
IIPOBOJIMMOCTE TBEPJBIX METAUIOB. 3aBHCUMOCTh COIPOTUBIEHUS METALUIOB OT
TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BaKyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: U MPUMECHAs MPOBOAMMOCTD MOJTYNPOBOJIHHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

ONEeKTpUYECKUA TOK B DJJIEKTPOJMUTAX. OJIEKTPOJMTHYECKAs JUCCOLIMALIMSL.
OnekTponus. 3akoHsl Dapajes A 3JIEKTPOIU3A.

DJIEKTPUYECKUNA TOK B Tra3zax. CaMOCTOATENBbHBIA U HECAMOCTOSATEIBbHBIA PA3PsI.
Paznuunbie THIIBI caMOCTOSITENBLHOTO pa3psaa. Monnus. [Lnazma.

TexHHUecKue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: ra30pa3psaHble JIAMIIbI,
AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJYHIPOBOJHUKOBBIE MPHOOPHI: JUON, TPaH3UCTOP,
dboToanoa, CBETOAMO[, TajdbBaHUKA, paQUHUpPOBAHUE MENU, BbIMJIABKA AJIIOMHHMUI,
ANEKTPOHHASE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI anekTposnza Papazes.

HckpoBoii pa3psax U IpOBOAUMOCTH BO3/1yXa.

CpaBHeHMEe TPOBOAUMOCTH METAJUIOB U MOJIYIIPOBOHUKOB.

OaHOCTOPOHHSISI NPOBOAMMOCTbD TUOAA.



Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Habutoienue snexrpomnunsa.

W3mepenue 3apsiia OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COMIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJIA.

DU3NYeCKUI NPAKTUKYM.

CriocoObl m3MepeHust (pU3NUECKUX BEIMYMH C HCIHOJB30BAHUEM AHAJIOTOBBIX U
U(QPOBBIX H3MEPUTENBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH H3MEPEHHH (PU3NYECKUX BEIHUUH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHMM, MUCCIEIOBAHUNA 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH, NPOBEpKa MPEUIOKEHHBIX TUIOTe3 (BbIOOp M3 padoT, ONHCAHHBIX B
TEMAaTHUYECKUX pa3feiax «YUYEeHWYECKUd HKCIIEPUMEHT, JIabopaTopHble paboThI,
MPAKTUKYM» ).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca pusuku yriayOnaéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C
y4€TOM COJIEpKaTENbHBIX MEXKIIPEAMETHBIX CBSI3€d ¢ KypcaMu MaTeMaTHKHU, OMOJIOTUH,
XUMUH, reorpaduu U TEXHOJIOTHH.

MesicnpeOmemnvie NOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SABIICHUE, HAYYHBIN (aKT, runoresa, Gpu3nueckas BEIMUMHA, 3aKOH, TEOPHS,
HaAOJIIOJICHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIE€Ib, W3MEPEHHUE, MOTPEIIHOCTU
U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, LIUBPOBas 1a00paTOPHSI.

Mamemamuka: peumieHue cUCTEMbl ypaBHeHUM. JluHeliHas QyHkus, napadona,
runepOoa, ux rpaguku 1 cBoiicTBa. TpUroHomeTpuyeckne PyHKIUU: CHHYC, KOCUHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpPHI M HX
IIPOEKIMU HA OCH KOOPJHUHAT, CII0KEHNE BEKTOPOB.

Buonozua: MexaHnndeckoe JBHXKEHUE B JKUBOM mpupone, aAuddysus, ocmoc,
TEMJIOOOMEH JKHUBBIX OpPraHMW3MOB, TEIUJIOBOE 3arpsi3HEHUE OKpYKarolehd Cpefsl,
yTUIU3alusg ~ OMOOPraHMYEecCKOro  TOIUIMBA  JUISL  BBIPAOOTKM  «TEIUIOBOI» U
AJIEKTPO3HEPIHH, MOBEPXHOCTHOE HATSIKEHHWE M KallWJULSIPHBIE SIBIICHHSI B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumua: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIpHAas Macca, MOJIyuYeHHEe HaHOMAaTepualioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, XUAKOCTEHM M Ta3oB, XKUAKUE KPUCTAJUIbI, 3JIEKTPUYECKHUE CBOMCTBA
METaJUIOB, AIEKTPOIUTHUECKAS JUCCOLMALINS, FaJbBaHNUKA, JIEKTPOHHAS MUKPOCKOIHSI.

TI'eocpagpua: Bnaxxnocth Bo3ayxa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHUE JBUKEHUN C MCIOJb30BAaHUEM MEXAaHU3MOB, YUET
CyXOTO M J>KHUJKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIITEH,
pemeéTyarbie KOHCTPYKIIMH ), UCITOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHHUKE



(rupockomn, BOJIOMET U APYTUE), ABUTATENIb BHYTPEHHEI0 CropaHus, napoBas TypOuHa,
OBITOBOM  XOJIOAWJIBHUK, KOHJIMIMOHEP, TEXHOJOTUU TMOJYYEHUS COBPEMEHHBIX
MaTepuajioB, B TOM YHUCJIE HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTUH, JIEKTPOCTaTUYECKas
3aIllMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra30pa3psAHbIE JIAMIIbI, TOJIYIPOBOJHUKOBBIE
npuOOpHI, raIbBaHUKA.

11 KUIIACC

Pa3znen 4. JiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3auMoenicTBrEe MTOCTOSAHHBIX MAarHUTOB M MPOBOJHHUKOB C TOKOM. MarnurtHoe
none. Bexkrop MarHuTHOM WHAYKUWHA. [IpvHIMIT Cyneprno3uiMM MarHUTHBIX IIOJIEH.
JIMHUY MarHUTHOW UHYKIIHAH.

MarnuTHoe T1O0Jie MPOBOJAHMKA C TOKOM (IIPSAMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenna, e€ HampaBi€HUE U MOAYJb. J[BUKEHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJTHOM MarHuTHOM ToJie. PaGora cumnel JlopeHia.

MarnautHoe nosie B Bemectse. DeppoMarHeTvky, rapa- U 1MaMarHeTUKHU.

TexHudeckre YCTpOWCTBA H  TEXHOJOTMYECKHUE TMPOLECChl: TMPUMEHEHUE
MOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbBTHUMETP, 3JIEKTPOJBUTATEIIb
SIkoOu, yCKOPUTENH JI€MEHTAPHBIX YaCTHII.

Jlemoncmpayuu.

KapTtuna nuHMil MHAYKIIMM MArHUTHOTO TOJIS MOJIOCOBOTO M MOJAKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHMNA MarHUTHOM WHIYKIWU MOJS JJIMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO POBOJHUKA, KATYIIKH C TOKOM.

B3aumogericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

Hab6nronenue nBmkeHus Myyka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHiUn nelCTBUS SIEKTPOU3MEPUTEIHLHOTO TPHOOpa MArHUTORJIEKTPUUYECKOM
CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnegoBanre MarHMTHOTO MOJIS HOCTOSTHHBIX MATHUTOB.

HccnenoBanue cBOMCTB heppOMarHeTUKOB.

UccnenoBanue nelcTBUs NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

N3mepenne cuiibl Ammnepa.

N3ydenne 3aBUCUMOCTH CHJIbI AMITEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJIbI AMIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.



SIBneHHE AIEKTPOMArHUTHOW MHAYKIUHU. [IOTOK BEKTOpa MArHUTHOW WHIYKIIMH.
OJIC wuHaykuuu. 3aKOH DJJEKTpOMarHuTHoW wuHAyKuuu @Dapanes. Buxpesoe
anekTpudeckoe mnoie. Toku Pyko.

OJ1C uHayKUMKU B TPOBOIHUKE, JABUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. Karymika MHIYKTHBHOCTH B LIENU MOCTOSIHHOTO TOKA. SIBIEHUE
camonHAyKIuu. DJIC caMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpOWCTBA M TEXHOJOTUUYECKUE MPOLECCHl: MHAYKIMOHHAS TMEYb,
COJICHOM /I, 3aIlIUTa OT 3JEKTPU3ALNHU TEJI IPU JBUKEHUU B MATHUTHOM I10JI€ 3EMIIH.

Jlemoncmpayuu.

HaOnronenue siBieHUst 3JIEKTPOMarHUTHOM MHIAYKITUHN.

Uccnenoanne 3aBucumoctd OJIC  HMHAYKOMHA OT CKOPOCTHM HW3MEHEHHS
MarHuTHOTO MOTOKA.

[Ipasuio Jlenua.

[Tagenne MarouTa B alFOMUHUEBOM (MEIHON) TpyOe.

SBneHune caMOUMHAYKIUH.

Nccnenosanne 3aucumocty J/C caMOMHIAYKIMHM OT CKOPOCTH U3MEHEHUS CHIIbI
TOKAa B EIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

UccnenoBanue sSiBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

OnpeneneHre MHIYKIIMU BUXPEBOIO MArHUTHOTO TIOJISL.

Uccnenosanue siBIeHUS] CAMOUHIYKIIUH.

COopka Mo1enu JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znesn 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cuctema. CBOOOIHBIC KOJICOAHMUS.

'apmonunyeckue konebanus. KunemaTndueckoe U JAUHAMHUYECKOE OIHMCAHUE.
DHepreTUueckoe OINUCaHuE (3aKOH COXpPaHEHUsS MEXaHW4YeCKOoW »sHepruu). BriBoj
JTUHAMUYECKOTO OIMUCAHUS TAPMOHUYECKUX KOJEOAHMM M3 HMX DHEPreTHUYECKOro |
KMHEMAaTUYE€CKOTO OMTMCAHMUS.

Avmumutyna u ¢asza kosjebanui. CBsA3b aMIUIMTYIbl KOJeOaHUN HCXOTHOM
BEJIMYMHBI C aMITTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUHI.

[leppuon wm wyactora koneGanmii. Ilepmonm wmanbix CBOOOAHBIX KoJieOaHUI
MaTeMaTH4ecKoro MasTHUKa. [lepros cBOOOIHBIX KOJIeOaHU MPYKMHHOTO MasiTHUKA.

[Tonsatue o 3aryxarommx KosieOaHusix. BbIHyXAeHHbIE KojieOaHus. Pe3oHaHc.
Pe3onancHas kpusas. BimsgHue 3aryxaHuss Ha BUJI PE30HAHCHOM  KPUBOW.
ABTOKOJICOaHUSI.



TexHuyeckne yCTpOWCTBA M TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, Yachl,
Kauyesu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMmorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHKECHHS.

HaGmoienne HE3aBUCHMMOCTH TEpPHOJA MajbIX KOJeOaHWW Trpy3a Ha HHUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoJieOaHWNW M 3aBUCHUMOCTH TEepHoja CBOOOIHBIX
KOJICOaHHI OT COMPOTUBIIEHHUS.

HccnegoBanne koneOaHWii TIpy3a Ha MAacCUBHOM IPYKHHE C  IEINbBIO
dbopMupoBaHUS MIPEACTABICHUIN 00 UCaNIbHON MOJEIH MPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs PHEPTUU MPU KOJIeOaHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHUM.

Habmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne mnepuoga CBOOOJHBIX KOJEOAHMM HUTSHOTO W MPY>XKHUHHOTO
MasITHUKOB.

N3yuenune 3aK0HOB JIBKEHUS TeJla B X0/ KOJIeOaHUil Ha yIIpyroM MmojBece.

N3ydenune ABMKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUSI aMILTUTY/IbI 3aTYXAOIIUX KOJIEOAHUIA.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHUIA.

Tema 2. dnekmpomaznummnuvle Koaebanus.

Konebarenbupiii  kOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHbIE KOJICOAHUS B
uaeanbHOM KoisiebaTenbHOM KoHType. dopmyna Tomcona. CBsi3b aMILTUTYIbI 3apsia
KOHJIEHCATOpa C aMIUIUTY/I0M CHJIBI TOKa B KOJie0aTeTbHOM KOHTYPE.

3aK0H COXpaHEHHs PHEPTUH B UICATHHOM KOJe0aTeIbHOM KOHTYPE.

3aryxarouue 3JeKTPOMarHuTHbIE KoJieOaHusl. BeIHY X €HHbIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHusl.

[TepemenHBI TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIITUTYAHOE U AEHCTBYIOIIEE
3HAUYCHUE CUJIBI TOKA U HAMPSDKEHUS MPHU PA3IHUIHON (HOpMe 3aBUCUMOCTH MTEPEMEHHOTO
TOKa OT BPEMEHU.

CunyconmanbHbld NEPEMEHHBIA TOK. Pe3ncTop, KOHAEHCATOp W KaTylkKa
MHIYKTUBHOCTU B LIENMH CHUHYCOUJAIBHOIO TEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikxeHui.

Uneanpubiii  Tpanchopmatop. IlpomsBoactBo, mepemadya u  mOTpeOIeHUE
AJIEKTPUYECKON IHEPIUU.

OKOJIOTUUECKHE PUCKM TpU  TPOU3BOACTBE  3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.



TexHuyeckre ycTporucTBa U TEXHOJIOTMYECKHUE TIPOLIECCHL: DIIEKTPUUECKHUM 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKA, JUHUHU DJIEKTPOIIepeaay.

Jlemoncmpayuu.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

3aBHUCHUMOCTh YacTOThl CBOOOJHBIX KOJ€OaHWN OT MHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuusuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHUI.

['enepaTop He3aTyXarOMIMX IEKTPOMATHUTHBIX KOJICOAHU.

Mopenp 3JIEKTPOMarHuTHOTO TeHepaTopa.

BbIHYX/1I€HHbIE CUHYCOUIATIbHBIE KOJICOAHUS.

Pe3ucrop, kaTtynika MHIYKTUBHOCTH U KOHAEHCATOP B LEMU IEPEMEHHOTO TOKA.

Pe3onanc mpu  1moCHEnOBAaTENBHOM  COCAMHEHWH  PE3UCTOpPA,  KATYIIKH
MHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

VY cTpoiicTBO U IPUHLIKMN IEUCTBUS TpaHcPopmaTopa.

Mogens TMHUY JIEKTpOonepEaaUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

Nzyuenue Tpancdopmaropa.

Hccnenopanne mNEpEMEHHOTO TOKa Yepe3 IMOCIENOBATENBHO COCIMHEHHBIE
KOHJIEHCATOp, KATYILIKY U PE3UCTOP.

HabitoieHue 31eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanue padOThl HCTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaZHUNHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHeHus. llonmepeunsle u
IIPOJOJIbHBIE BOJIHEL. [lepron, CKOpOCTh pacnpocTpaHeHus U JAJiMHA BOJIHBI. CBOMCTBa
MEXaHUYECKUX BOJIH: OTpaKeHUeE, MpeoMiIeHne, HHTepdepeHus u qudpaKius.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHUSI M3JIy4EHUS JJIEKTPOMATHUTHBIX BOJH.
B3auMHas opueHTaius BEKTOPOB B AJIEKTPOMAarHUTHOU BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHUE, NPEJIOMIIEHUE, MOJIpU3ALIMS,
uHTephepeHus u nudpaxiusi.

[IIxkana SJEKTPOMATHUTHBIX BOJIH. lIpMMEHEeHHE »IEKTPOMAarHWTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3U U TeeBUAcHUA. Pannonokanms.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckne ycTpoHWCTBA M NPAKTHUYECKOE TIPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, pajiap, pPaAuONpUEMHUK, TEJIEBU30p, aHTeHHA, TenepoH, CBY-mneusb,
yJIBTPa3BYKOBasl TMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Jemoncmpayuu.



O0pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6momieecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue otpaskeHus U IpeoMIICHUS] MEXaHUYECKIX BOJIH.

Habmonenue uarepdepeHnnu u nudpakium MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYAOW U 4aCTOTOM
KOJIeOaHU.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJH: OTPaXEHUE, IMPEIOMIICHUE,
noJisspu3anus, 1udpakius, tHTepPepeHIus.

Oo6HapyxeHue nHOPaAKPaCHOTO U YIAbTPA(PUOIETOBOIO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMonMHEHOE pacIpOCTpaHEHUE CBE€Ta B OAHOPOAHOM cpene. Jlyuy cBera.
To4euyHbIN ICTOYHHK CBETA.

OtpaxkeHre cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHune u300pakeHHl B
I10cKOM 3epkane. Cepuyeckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI MpeIOMIEHHsI cBeTa. AOCONIOTHBIN IOKa3aTelb
npenomiieHus. OTHOCHUTENBHBIA IOKa3aTeslb NpesoMIICHHs. [IOCTOSIHCTBO YacTOTHI
CBETA M COOTHOIIEHHE JUIMH BOJIH MPH MEPEXOAE MOHOXPOMATHYECKOTO CBETA YEPE3
IPaHUILly pas3zena AByX ONTUYECKUX CPE.

Xon mydeii B mpusme. J{ucniepcust cBera. CroxkHbIN cocTaB 6enoro ceera. L[Ber.

ITomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroa IOJHOTO BHYTPEHHETO
OTPAKEHMUS.

Cobuparonye u paccenBarouiue JUH3bl. ToHKas 1uH3a. DOKycHOE paccTosHUE U
ONTHUYECKas Cuja TOHKOM JIMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSHUS TOHKOMU
cepuueckoil IMH3bI OT €€ T€OMETPUHN U OTHOCUTENILHOTO MOKa3aTelsl IPeIOMIICHHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUECHUE, JABAEMOE JIMH30M.

Xon nyda, NPOWEIIIETO JIMH3Y MOJ NPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckon ocu. [Toctpoenne n3o0pakeHUil TOUKK U OTpe3Ka MPSIMON B COOMpPArOLINX
Y PaCCEHBAIOINX JIUH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['7a3 kak onTuyeckas
cUcCTEMA.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.



BonnoBas ontuka. MuTepdepenuns cBera. KorepeHTHbIE MCTOUHUKH. Y CIOBHS
HAOJIIOICHUS] MAKCUMYMOB M MHUHMMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMepbl KilacCHYeCKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus ceera. Judpakumonnas pemérka. YcnoBUe HaOMIONEHUS TIaBHBIX
MaKCUMYMOB TP TaJICHUU MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCcTpoWCTBa U TEXHOJOTUYECKHE MPOLIECCHI: OUKH, JyIa, IEPUCKOTI,
doToammapaT, MHKPOCKOII, TMPOCKIIMOHHBIN  ammapaT, NPOCBETICHHUE OITHKH,
BOJIOKOHHAsI ONTHKA, AU(PAKIIMOHHAS PEUIETKA.

JHemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

WccnegoBanue npeaoMIieHUs CBETA.

HaOnronenue moiHOro BHYTPEHHET0 OTpakeHus. Mojieinb CBETOBOIA.

UccnenoBanue xo/1a CBETOBBIX MYYKOB Y€pe3 IMJIOCKOMAPAUICIbHYIO TJIACTUHY U
MIpU3MY.

NccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

Mopenu MUKpOCKoma, TEJIECKOIA.

Habnronenue natepdepeHnu crera.

HaOmronenne 1iBeTOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

Habmronenune nudpakiilmiOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HaOnronenue nossipuzanuu CBeTa.

[IprmeHeHue MoNSIPOUIOB JIJIsl U3YUEHHS] MEXaHUYECKUX HAMPSHKECHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenue nokazaresns npeoMIeHUs CTeKIIa.

Uccnenosanue 3aBUCUMOCTH (DOKYCHOTO PAacCTOSIHUSI OT BellecTBa (Ha mpumepe
KUJIKUX JIMH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI PACCEUBAIOIITUX JIMH3.

[Tomy4yenue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKaJia U JIMH3BI.

[Tonyuenne n300paxkeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpEeHIINN U TTOISIPU3AIUN CBETA.

N3ydenue nosisipu3aliiy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenune naTepdepeHIny JIa3epHOTO U3JIYyYCHHUS Ha JIBYX IIECNX.

Habmronenue aucnepcum.

Habmronenue u ucciegoBanue U pakiiuOHHOTO CIEKTPA.

N3mepenue UMHBI CBETOBOM BOJIHBI.



[lonydyenue cnekTpa HU3JIy4YEHHs CBETOAMOJA MpPU TOMOLM AUGPAKIUOHHOM
PELIETKMU.

Paznen 6. OCHOBBI CIeUAIBHON TEOPHUH OTHOCHUTEILHOCTH.

I'paanipl MpUMEHMMOCTH KiacCM4YecKor MexaHuku. [locTynaTel cnenuanbHOR
TEOPUU OTHOCUTEIHHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBal. [IpeoOpazoBanusi Jlopenmna. Ycinosue
OPUYUHHOCTU. OTHOCHUTENIBHOCTh OAHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHU U
COKpAIIICHUE JITTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C PHEPrUE U UMITYJIbLCOM PEIISITABUCTCKON YaCTHUIlbl. DHEPrus
MOKOSI.

TexHuyeckne yCTpPOMCTBA M  TEXHOJOTHYECKHE MPOLECCHI: CIYTHUKOBBIC
MPUEMHUKU, YCKOPUTEHU 3apsKEHHBIX YACTHII.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOThI, MPAKTUKYM.

OnpeneneHre UMITYJIbCa M SHEPTHHM PEISTUBUCTCKUX 4acTull (mo dortorpadusam
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaaphno-60ian060ii oyaausm.

PaBHOBecHOE TerIoBoe U3IydeHHE (M3JIydeHUEe a0COIIOTHO YEPHOTO TeJa). 3aKOH
cMmemieHus Buna. ['unoresa [limanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®otoaddext. Omnbitel A. I'. CroneroBa. 3akonsl (orodddexra. YpaBHEHHE
OitamreitHa s poTodrddexra. «KpacHas rpanuiiay porosrddekra.

JlaBneHue cBeta (B YaCTHOCTH, JaBJICHUE CBETa Ha aOCOJIOTHO IMOTJIOMIAOIIYI0 U
a0COIOTHO OoTpaxaroiyro noBepxHocts). OnbiTel [1. H. Jlebenena.

BonnoBble cBoiicTBa yactuu. Bomnel ne bpounsa. [nuHa BosHbl ne bpouns u
pa3Mepbl 00JIaCTH JIOKaJIM3alMu JIBHKyHIeiicss dactuubl. KopmyckynspHO-BOIHOBOU
nyanusM. Jludpakius s7eKTpOHOB Ha KpUCTaJUIaX.

Cneunduka wusMmepenuit B Mukpomupe. COOTHOIICHUS HEONpPenenEHHOCTEH
I'eiizenbepra.

TexHuuecknue YCTPOWCTBA UM TEXHOJOTMYECKHE MPOLECCHI:  CIEKTPOMETP,
dhoToanemeHT, (OTOAATUHK, TYHHETBHBI MUKPOCKOTI, COJTHEUHast 0aTtapesi, CBETOANO/I.

Jemoncmpayuu.

®otorh(hexT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo (poTodddekra.

UccnenoBanne  3aBUCUMOCTH  CONPOTUBJICHUS  TMOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

Uccnenosanue gporopesucropa.

N3mepenne nocrosinHoi [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOANO/ OT HANIPSKCHUSL.

Tema 2. @u3zuka amoma.

OnbeITel IO UCCIENOBAaHUIO CTpoeHUs aroma. llnaHerapHas Monenbp aroma
Pesepdopna.

[Toctynatet bopa. M3nyuenue m moriomieHne (OTOHOB IMPHU IMEPEXOe aroma ¢
OJHOTO YPOBHSI JHEPTUU HA IPYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEW 3HEPTUH aToOMa BOJAOPO/IA.

CnoHTaHHOE U BBIHYKJIEHHOE U3y4deHHe cBeta. Jlazep.

TexHuyeckre ycTporucTBa U TEXHOJOTHYECKUE MPOLECCHI: CIIEKTPaIbHbIN aHAN3
(cmekTpockor), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopra.

HabGnronenue muHeHYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOLINX YACTULL.

Onpenenenue JIMHBI BOJHBI JIA3EPHOTO U3ITYUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Hab6nronenue nuHeiyaToro cnekrpa.

HccnenoBanue crnekrpa pa3peKEHHOrO aTOMapHOTO BOAOPOJA U HU3MEPEHUE
nocrosinHon Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u I1EMEHMAPHBLIX YACHIUY.

Hyxknonnas monens sapa I'eiizenoepra—MBanenko. 3apsa sapa. MaccoBoe 4nciio
sanapa. M3oromsl.

PannoaktuBHOCTh. Anb(da-pacnaj. IJIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacmaj.
['amma-usnyuenue.

3aKOH paauOaKTUBHOTO pacraaa. PagnoaktuBHbie U30TONBI B pupoje. CBoicTBa
MOHM3UPYIOLIEr0 M3JIydyeHUs. BriusHuE paJuOaKTUBHOCTH HA JKHUBBIC OPraHU3MBL.
EctecTBennsbiit hon uznydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jleext maccsr sapa.

SAnepubie peakuuu. Jlenenue u cunre3 saep. AnepHeie peaktopsl. IIpoGiembl
YIIPaBJISIEMOr0 TEPMOSICPHOTO CHUHTE3a. JKOJOTHUUYECKHUE ACIEKThl Pa3BUTHUS SIICPHOMU
SHEPIeTHUKH.

MeTtoapbl perucTpanuy U UCCIAEIOBAHUS SJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAJIBHBIE  B3aUMOJCWUCTBUA.  bapvOHB, ME30HBI U  JICNITOHBI.
IIpencrasnenune o CrangaptHoi Moaenu. KBapk-riatooHHas MOAEb aJpOHOB.

O®uszuka 3a npeaenamu CraHmapTHol Mojenu. TéMHass matepuss U TEMHas
SHEPTUA.



EanncTBO pmznueckoi KapTUHBI MUpA.

TexHuyeckre yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHL: JTO3UMETpP, Kamepa
Buiibcona, siepHbIl peakTop, TEPMOSACPHBIN peakTop, aTroMHas OomO0a, MarHUTHO-
pe30HaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA € UCIOJIB30BAHUEM JO3UMETPA.

N3yuenue noriomieHrs 0eTa-4acThll ATFOMUHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMMH M ACTPO(PU3HKH.

Otamnbl pa3BUTHA acTpOHOMHH. [IpuKiiagHOE M MHPOBO33PEHUYECKOE 3HAUYECHHUE
actpoHomuu. [IpuMeHUMOCTh 3aKOHOB (U3HKK JUJIi  OOBSICHEHUS  MPUPOJIBI
KOCMUYECKUX O0BEKTOB.

Metonpl  aCTpOHOMHUYECKHX  HcciaeqoBaHUM. COBPEMEHHBIE  ONTHYECKHUE
TEJIECKOIIbI, PaANOTEIECKOIIbI, BHEATMOC(EPHAsT aCTPOHOMHMS.

Bun 3Bé3gHoro Heba. Cos3Be3nus, spkue 3BE3IbI, IJIAHETHl, UX BHUIUMOE
IBHKCHUE.

Connedynas cucrema.

Counne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3/.

3BE3BI, UX OCHOBHBIE XapaKTEPUCTHKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIAcC —
CBETUMOCTBbY». 3BE3AbI IJVIABHOW IIOCJIENOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] IVIABHOM II0CIEI0BATEIBHOCTH. BHYTpeHHEee cTpoeHue 3BE3N.
CoBpeMeHHBIE TPEACTABICHUS O MIPOUCXO0XKACHUH U 3BOIOIMU ConHIA U 3BE31. DTanbl
YKA3HU 3BE3 .

Mnineunsii Ilyte — Hama I'amaktuka. Ilonoxkenne wm nBuxenue ConHua B
lNanaktuke. Tunel ranaktuk. Pagmoranaktuku u kBaszapel. UEpHBIE ABIPBI B sapax
rajakTHK.

Bcenennas. Pacmiupenne Bceenennoit. 3akon Xa0O0ma. Pasz0Oeranue rajaakTHK.
Teopus bonpmoro B3psiBa. PenmkToBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.

Yuenuueckue navnooenus.

HaGnrogenust 3BE3gHOro Heba HEBOOPYKEHHBIM TJIA30M C MCIHOJb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH ISl ONpEAeNICHHUs] TOJI0KEHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3Be3/1is CEBEPHOro MOJyIIapus U IPKUE 3BE3/BI.

HaGmonenus B Teneckon JIyHbl, MiIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUH.

Du3HYecKUuil MPAKTUKYM.

CnocoObl u3MepeHusi (U3NYECKUX BEJIMYMH C MCIOJIb30BAHUEM aHAJIOTOBBIX U
IUPPOBBIX H3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM.



AOCOJIIOTHBIE M OTHOCHUTEJIbHBIE TOTPEIIHOCTH H3MEPEHUM (U3UUYECKUX BEJIUYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUMN, MCCIIEIOBAHUN 3aBUCUMOCTENH (DU3NYECKUX
BEJIMUMH, TPOBEPKA MPEJIOKEHHBIX TUNoTe3 (BbIOOp M3 pabOT, OMHCAHHBIX B
TEMaTHYECKHX pasfenax «YUYeHHYECKUH OSKCIEPUMEHT, JadopaTopHble paloTHI,
MPAKTHKYM).

O06o01maronee NOBTOPEHHUE.

OO6o0menrne W cucTeMaTH3alus COJCpX)aHUS pa3leNoB Kypca «MexaHUKay,
«MonekynspHass Qu3uka U TEPMOAMHAMUKA», «NeKTpoanHamuka», «Konebanus u
BOJIHBD, «OCHOBBI CIEIUAIBHON TEOPUU OTHOCHTENbHOCTHY», «KBaHTOBas (Qu3mkay,
«DNeMEeHThI aCTPOHOMUU U aCTPODUIUKI.

Ponb ¢uzmku 1 acTpOHOMUHU B 9KOHOMUYECKOU, TEXHOJIOTMUECKON, COIMATBLHOU U
ATUYECKON cdepax AesATENbHOCTH YEJIOBEKa, pOoJib U MECTO (PM3HKU U aCTPOHOMHUHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, 3HAYEHNUE ONHUCATENBHON, CUCTEMATU3NPYIOLIEH,
OOBSCHUTENFHON M  TMPOTHOCTHUYECKOW (PYHKIMN  (PuU3HUEeCKOM Teopuu, pPoib
¢uznueckoil Teopur B (pOpMUPOBAHUM NPEACTaBICHUNA O (PU3MUECKON KapTUHE MUPA,
MeCTO (pU3MUECKON KapTHUHBI MUPA B 00ILIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHble CBS3M.

N3yuenne kypca pusuku yriyOia€HHoro ypoBHs B 11 kiacce ocyliecTBIsieTcs ¢
y4ETOM COJIEpKaTENbHBIX MEXIIPEAMETHBIX CBSI3ed ¢ KypcaMu MaTeMaTHKHU, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEA3ZAHHbBIE C U3YUEHUEM MEMO0008 HAYUHO20
no3HaHuA: SBIICHUE, HAYYHBIN (PakT, runote3a, puznueckas BEIMUYMHA, 3aKOH, TEOPUS,
HaOJIIOJIEHUE, SKCIIEPUMEHT, MOJEIMPOBAaHUE, MOJIETb, W3MEpPEHHUE, MOTPEIIHOCTH
M3MEPEHUM, U3MEPUTENbHBIE MPUOOPHI, IIU(PPOBas 1abopaTopHsl.

Mamemamuka: pelieHue CUCTEMbl ypaBHeHH. Tpuronomerpuueckue GyHKUIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO.
BekTopbl M HMX NPOEKIMH HAa OCH KOOPJAMHAT, CJIOKEHHE BEKTOPOB. lIpon3BomHble
aneMeHTapHbIX (yHKIui. [Ipu3Haku nono0us TpeyroJbHUKOB, ONpeAeIeHUE MO
I0CKuX Guryp u oobéma Ted.

buonozcua: snextpudeckue IBIEHUS B )KUBOU IPUPOAE, KOJIeOaTENbHbIEC JBUKEHUS
B JKMBOM NIPUPOJE, HKOJOTMYECKHE PHUCKU IMPU MPOU3BOJACTBE IJIEKTPOIHEPTHH,
AIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPY’KAOIIEH Cpenbl, yIbTPa3ByKOBasl JUATHOCTUKA B
MEJULMHE, ONITHYECKHE SIBJICHUS B KUBOI MPUPOJIE.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsA CTPYKTypa TBEPABIX TEl,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTAITMYECKON pEeIETKU, CIEKTPAIbHBIN aHAN3.

TI'eocpagpua: maruuTHble TONIOCA 3€MIIM, 3QJIEKM MAarHUTHBIX PyI, (HOTOChEMKA
3eMHOM MMOBEPXHOCTH, cericMorpad.



Texnonocusn: TPUMEHEHHE  TOCTOSIHHBIX ~ MAarHUTOB,  DJIEKTPOMArHUTOB,
ANEKTPOJBUTATEND IKOOM, reHEepaTop MEPEMEHHOI0 TOKa, MHIIYKIUOHHAS TI€4b, TUHUU
ANEKTpoNepeaay, 3JIEKTPOJBUIaTENb, pajlap, PaAUONPUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBY-meub, ynbTpa3ByKoBas IWAarHOCTHKA B TEXHHUKE, MPOCKITMOHHBIN
amrapar, BOJIOKOHHAsI ONITUKA, COJIHEUHAasi OaTapes, CHyTHUKOBBIC MPUEMHUKH, siepHAas
DHEPreTUKA U SKOJIOTUYECKHUE aCIIEKThI €€ Pa3BUTHS.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA
YPOBHE CPEIHEIO OBLIET'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIBTATHI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS ydyeOHOro npeamera «DU3MKa» TOIKHBI
OoTpaxxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chOPMUPOBAHHONW BHYTpPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTaLUH, ITO3UTUBHBIX BHYTPEHHHUX yOe)KIeHUH, COOTBETCTBYIOIINX
TPAJAULIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACUIMPEHHUE KU3HEHHOIO OIbITa
U OmbITa JEATENBHOCTM B IPOLECCE peAM3aldyd OCHOBHBIX HANpaBJICHUU
BOCIIUTATEIBHON IESITEIBHOCTH, B TOM YHCIIE B YACTH:
rPaskIAHCKOT0 BOCIIUTAHMSA:

e Cc(OPMUPOBAHHOCTh IPAXKIAHCKOW MO3ULMU OOyYaroUIerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

e TIMPUHATHE  TPAJULUUOHHBIX  OOLICUETIOBEUECKUX  TyMAHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO IEATECIBHOCTH B HMHTEPECaX TI'PaKIaHCKOTO
o011ecTBa, y4acCTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTEIbHON OpraHU3aluy;

e YMEHHE B3aMMOJICVCTBOBATH C COUUAIBHBIMU MHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIUSMU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMaHUTaPHOU U BOJIOHTEPCKOU EATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUSA:

e cOPMUPOBAHHOCTH POCCUICKOM TPaXAAHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO IMOBE/ICHNUS;

e CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE pEUICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B
NEATENbHOCTU YYEHOTO;

e OCO3HAHME JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OyAyIIEro.

3CTETHYECKOI0 BOCTIMTAHMSA

e DCTETHYECKOE OTHOLICHHE K MUPY, BKJIKOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCyIIero pu3nyeckoit HayKe.

TPYAOBOI'0 BOCIIUTAHMSA:

e HHTEpEC K pa3iuyHbIM chepaM NpoPpecCuoHaIbHON AESTENBHOCTH, B TOM YHCIIE
CBA3aHHBIM C (PU3MKOW M TEXHHMKOM, YMEHHE COBEpILATh OCO3HAHHBIN BBHIOOP
Oynymieit mpodeccun 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TLJIAHBL;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTu
(bU3UKY HA TPOTSXKEHUU BCEH KU3HH.

IKOJOTNYECCKOI0 BOCIIMTAHHUA

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYpbl, OCO3HaHHE TIJIOOATBHOTO
XapakTepa 3KOJOTHUYECKHUX PooIIieM;

IUTAHUPOBAHUE U OCYIIECTBJICHHUE JICMCTBUI B OKpY)KarolIel cpesie Ha OCHOBE
3HAHMS 1IeJIeH YCTOMYHUBOrO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEHre OMbITa ESITEILHOCTH SKOJOTUUECKON HAMPABICHHOCTH HA OCHOBE
HMMEIOLIUXCS 3HAaHUM 110 (hU3UKeE.

HEHHOCTN HAYYHOI'O MO3HAHUA

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAYYHOW [€ATEebHOCTH, TOTOBHOCTb B IIpOLECCE
u3ydeHus: (U3MKH OCYLIECTBISATh MPOEKTHYID UM  HMCCIE0BATEIbCKYIO
NEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
Ba3oBble Jjornyeckue aeiicTBUA:

CaMOCTOATENbHO  (OpPMYIUpPOBaTh M AKTyaJlU3upoBaThb  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEIU JEATCIBHOCTH, 3aJaBaTh I[apamMeTpbl U KPUTEPUH HX
JNOCTHKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B PACCMATPUBAEMBIX (PU3UUECKUX
ABJICHUSAX;

pa3palaThiBaTh IJIaH pEIIEHUs MNpoOJeMbl C Y4ETOM aHajdu3a HMEIOIIMXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIILHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJIIM, OLIEHUBATh PUCKU NOCJIENCTBUN AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH padOTy B YCIOBUSAX PEATbHOI0, BUPTYAIBHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBrbIe uccienoBarebCKHe AeHCTBUSA.

BJaJIeTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBHIMH TOHSATHUSMH W METOIaMH
(du3nuecKoil HayKu;
BJIa/IETh HABbIKAMHU Yy4EOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM NE€ATEILHOCTH B
o0nacTu pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY
METOJIOB pEIIeHus 3a7a4 GU3NIECKOTO COEP KaHUs, MPUMEHEHHUIO Pa3TUIHbBIX
METOJIOB TTO3HAHUS;



BIaJETh BUIAMU JEATENIBHOCTH 10 TMOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETaliU, MPeoOpa3OBaHUIO U NPUMEHEHHIO B DPA3JIMUHBIX Y4eOHBIX
CUTYyallUsX, B TOM YHCJIE [IPH CO3/IaHUHU YU€OHBIX TPOEKTOB B 007acTH (PU3UKU;
BBISIBJISITh NPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyallu3UpOBaTh 3ajadvy,
BBIIBUTATh TUTIOTE3Y €€ pEelICHHs, HaXOAUTh apryMEHTHI Ui J0Ka3aTelbCTBa
CBOUX YTBEpXKJIEHUI1, 3a]1aBaTh apaMeTPhbl U KPUTEPUU PELICHHUS;
aHAJTM3UPOBATH MOIYYEHHBIC B XOZ€ PEIICHUS 3a/1a4ll Pe3yIbTaThl, KPUTHUECKU
OLICHMBAaTh WX JIOCTOBEPHOCTb, MPOTHO3MPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (OpPMyIHpPOBaTH COOCTBEHHBbIE 3a7aud B 00pa30BaTENIbHOM
AESITeILHOCTH, B TOM YHUCIIE TIPU U3yYCHUH (DUBHUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HAHUS 1O (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTrHHAIbHBIE TOAXO0/IbI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 337a4H, I0IYCKAIOIIKE albTepHATUBHBIC PEILEHUS.

Pabora ¢ undpopmanmeii:

BJIQJICTh HAaBBIKAMH TOJy4YeHHUS HWH(POpMaIuu (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATH TMOWCK, aHAIIU3,
CUCTEMATHU3AIMI0 U MHTEPIpETAui0 HHGOPMAIIMK PA3IUYHBIX BUJIOB U (HopM
MIPEICTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITHH;

HCIIONIB30BaTh  CpPeACTBA  WH(MOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B PEIICHWH  KOTHUTHUBHBIX, = KOMMYHUKATUBHBIX |
OpraHU3alMOHHBIX 337a4 C COOJIIOJICHHEM TPEOOBAHUM IPTrOHOMHKH, TEXHUKU
0€30MacHOCTH, THTUEHBI, PECYpCOCOEpEKEHUS, MPABOBBIX U ITHUYCCKUX HOPM,
HOPM UH(OPMaLIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJIEPKAHMS B PA3IMUHBIX (popMaTax ¢ y4€Tom
Ha3HaueHUsd HMHPOPMAIUM W IICJICBOW ayJUTOPUHU, BHIOMpPAS ONTUMAJIBHYIO
dbopMy TIpecTaBlICHUs U BU3yaJIU3aliu.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYIIECTBIISTH OOIICHNE HA YpOKax (PM3UKH M BO BHEYPOUHOU JIEATEIBHOCTH,
pacrno3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYaI[Mil U CMATYaTh KOH(IUKTHL;
pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

NMOHUMAaTh W HWCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYAIbHOM
paboThI;



BbIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX JEHUCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaKJIOTO YJIEHA KOJUJIEKTUBA;

OPUHUMATh  [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJUHUPOBATh JCHUCTBUSA MO €€ NOCTHMIKECHHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacupenensaTb poiau ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYKIAaTh pPE3yJIbTaThl
COBMECTHO paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOTO YYaCTHUKAa KOMaHJbl B OOIIUIA
pe3ynbTaT 1o pazpadOTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLIEHUWBATh MAECH C IIO3WIMU HOBHU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISTh TMO3UTUBHOE CTPATETMUYECKOE IIOBEICHHE B  Pa3JIMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIBHO OCYLIECTBJISTh IMO3HABATEIBHYIO JEATEIBHOCTh B 00JACTH
(U3MKM U aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBAThH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSATENIbHO COCTaBIIATh IUIAH PEIICHHUS PACYETHBIX M KAaYECTBEHHBIX
3a/la4, IUIAH BBINOJHEHUS MPAKTUYECKOHM padOoThl € Y4YETOM HMEIOIIMXCA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI;
JienaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cedd
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO dPYAUIIMH B 00J1aCTH (DU3UKH,
MTOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JABaThb OLIEHKY HOBBIM CHUTYyalMsM, BHOCUTb KOPPEKTHUBBI B IEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIa/IeTh HaBbIKAMHU ITO3HABATEIbHON pedIeKCHUU KaK OCO3HAHMSI COBEpLIAeMbIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI pedieKCHH JUIsl OLEHKU CUTYallMH, BHIOOpa BEPHOIO
peleHns;

YMETh OLEHMBaTh PUCKH M CBOEBPEMEHHO IPUHHUMATh pELIEHUS IO HUX
CHIKEHHUIO;

OPUHMMATh MOTHMBBI M apPryMEHThl JPYTMX NPU aHaJIW3€ pPE3YJIbTAaTOB
NEATEIIbHOCTH;

MPUHUMATD Ce0sl, MOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;



OpUHUMATh MOTHBbI M apryMEHThl JIpYyTUX TpPU aHaIu3€ pPe3yJIbTaToOB
NEeSTENbHOCTH;
PU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B nponiecce mocTukeHUsT TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS TIPOTPAMMBI TIO (PHU3HKE
Ui ypOBHSI CpeAHEero oOIero oOpa3oBaHHs y OOYYArOMIMXCS COBEPIICHCTBYETCS
AMOIIMOHAJIbHBIN UHTEIJIEKT, IPEANoaralommuii copMupoBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIONIETO CHOCOOHOCTh NMOHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSTHME, BHJIETh HANpaBlCHUS Pa3BUTHS COOCTBEHHONW 3MOLIMOHAIBHOM
cdepsl, ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIUPOBAaHMsI, BKJIIOYAIOIMIETO CaMOKOHTPOJIb, YMEHHE TNPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJEHHE, CIIOCOOHOCTh aJalTHPOBATHCS K
OMOILMOHAIBHBIM HW3MEHEHHUSIM U TPOSIBISATH THUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTpEMJICHHE K JOCTIIKEHHUIO LETH U
yclexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JI€HCTBOBATh, UCXO/ U3 CBOUX
BO3MO>KHOCTEH;

SMIATHM, BKIIOYAIOMIEH CHOCOOHOCTh MOHUMAaTh YMOLIMOHAIBHOE COCTOSHUE
ApYTUX, YYUTBIBATH €T0 TPU OCYIIECTBICHUHU OOINEHHUs, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaUBAaTh OTHOLIEHHUS C
APYTUMHU JHOABMU, 3a00TUTHCA, IPOSABISATh HHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHDBIE PE3VYJIbTATEI

K xonny oOyuenust B 10 knacce nipeiMeTHble pe3yJbTaThl Ha YriIyOJIEHHOM YpOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

MMOHUMATh POJIb (U3UKHU B SKOHOMUYECKON, TEXHOJIOTUUECKOM, IKOJIOTUUECKOM,
COLIMAJIBHOM M 3TUYECKON cdepax [eATeTbHOCTH YEJIOBEKa, pOJib U MECTO
Gu3NKKM B COBPEMEHHOM HAy4YHOW KapTWHE MHpA, 3HAYEHUE OMUCATEIHHOM,
CUCTEMATU3UPYIONIEH, OOBSCHUTEIBHOM U MPOTHOCTUYECKON  (YHKIUN
bu3UYECKON TEOPUU — MEXaHUKH, MOJICKYJISIPHOW (DU3UKH U TEPMOJIUHAMUKU,
posib uznueckor Teopur B (HOPMUPOBAHUU MPEACTABICHUN O (Puznueckoit
KapTHHE MUPAa;

pasznuyaTh YCJIOBHS MPUMEHUMOCTH MOJENeH (U3MYECKUX T U IMPOIECCOB
(sBNEHUI): WHEpIMAIbHAS CUCTEMa OTCY€Ta, aOCONIOTHO TBEPAOE TEJO,
MaTepualibHasi TOYKAa, PABHOYCKOPEHHOE JABWKEHHE, CBOOOJHOE MaJieHue,
aOcoJIIoTHO  yripyrast  jedopmariusi, aOCOJIOTHO yOpyroe # aOCOJIIOTHO
HEYIpyroe CTOJIKHOBEHHMS, MOJEIM ras3a, JKUJIAKOCTH H  TBEPJIOro



(KpUCTaJLIMYECKOT0) Tela, WACAIbHBbIA ra3, TOYEUHBIH 3apsiji, OJHOPOJHOE
ANEKTPUUYECKOE MOJIE;

pasnuyaTh yCcJIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTUA (PU3NUYECKUX 3aKOHOB,
MOHMMATH BCEOOIIU XapakTep (yHIaMEHTATbHBIX 3aKOHOB M OTPaHUYCHHOCTh
WCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHIATH MEXaHUYECKUE MPOLIECCHl U SBJICHUS, UCTIONIb3YS
OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKU (OTHOCUTEIILHOCTh MEXaHUYECKOIO
ABWOKEHUS,  (QOpMysnbl ~ KUHEMaTUKA  PaBHOYCKOPEHHOTO  JIBIDKEHUS,
npeoOpa3zoBanusa ["anunes A1l CKOPOCTH U NEepeMeNIeHus], 3akoHbl HproToHa,
MPUHIUI OTHOCUTEIBHOCTH [ anuiies, 3aKOH BCEMHUPHOTO TATOTEHHUS, 3aKOHBI
COXpaHEHUsI MMIYJbCa U MEXAHMYECKOW DHEPruH, CBA3b pPabOThI CHIBI C
U3MEHEHHEM MEXaHUYECKOW PHEpruu, YCJIOBHsS paBHOBECHUS TBEPAOro Teia),
IIPpU 3TOM HCIIOJIb30BAaTh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh
YCJIOBUSI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpazoBanuii ["amues,
BTOPOI'O M TPETHhEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUs HMILYJbCa U
MEXaHUYECKOW SHEPIHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBaTh M OOBSICHATH TEIUIOBBIE IPOLIECCH M SIBJICHMS, HCIONb3Ys
ocHOBHble ToJokeHUsT MKT ©  3aKkoHBI MOJEKYJSpHOM  (QU3UKH U
TEPMOJIMHAMUKH (CBS3b JABJICHUS HACAIBHOIO Ira3a co CpeHEd KHHETUYECKON
DHEPIrUeHd TEIUIOBOIO JIBJKEHHMSI M KOHLIEHTpaUWed €ro MOJIEKYJ, CBS3b
TEMIIEpaTypbl BEUIECTBA CO CpPEIHEH KUHETHYECKOM 3HEPrued TEmIOBOIro
JIBWKECHUS €T0 YACTHUL, CBSA3b JABJICHUS HACAIBHOTO ra3a C KOHIEHTpauueu
MOJIEKYJI M €T0 TeMIepaTrypol, ypaBHeHue MenaeneeBa—KnaneripoHna, nepBblit
3aKOH TE€PMOJIMHAMHKH, 3aKOH COXPAHEHHUs SHEPrUU B TEIUIOBBIX IMPOILIECCAX),
OpU 3TOM HCIIOJIB30BaTh MAaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTb
yCJIOBHUSI TPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knanenpona;
aHAJIM3UPOBATh U OOBSCHATH SJEKTPUUYECKUE SIBICHHS, UCIOJIb3Ys] OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI 3JIEKTPOJAMHAMUKHU (3aKOH COXPAHEHMS 3JIEKTPHUUECKOTO
3apsana, 3akoH KysoHa, NOTEHUMAIbHOCTh 3JIEKTPOCTATUYECKOTO  IOJI,
IOPUHLIUI CYTIEPIIO3UIIMH 3JIEKTPUYECKHUX IOJIEH, MPU 3TOM YKa3bIBasl yCIOBUS
IPUMEHUMOCTH 3aKkoHa KynoHa, a Takke MPaKTUYECKH BaKHbIE COOTHOIICHUS:
3aKoHbl OMa U y4acTKa UENH U JJIsl 3aMKHYTOW 3JIEKTPUYECKOM LIETH, 3aKOH
Jlxoyns—Jlenna, npaBuiia Kupxroda, 3akonsr @apajes AJ1s1 3JIEKTPOIIn3a);
ONMHUCHIBaTh (PU3MUECKHE TPOIECCHl U SIBICHUSA, HCIONb3ySd BEIMUYUHBI:
IepeEMELIEHUE, CKOPOCTh, YCKOPEHWE, UMIIYJbC TE€lIa U CHUCTEMBI TEJ, CHJIA,
MOMEHT CHJIbI, JABJICHHE, MOTEHIHUAJIbHAs SHEPrus, KUHETHYeCKash SHEprus,
MEeXaHU4ecKasi SHEpTHUsl, padoTa CHUIIbI, [IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, CHUIIa
TSYKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHUS, MOIITHOCTb, SJHEPTUsl B3aUMOJEHCTBUSA
Tena ¢ 3eMnéii BOMM3M €€ TMOBEPXHOCTU, DHEPTUs YIpyroi nedopmaruu



NMPY>KUHBI, KOJUYECTBO TEIUIOTHI, aOCOJIIOTHAs TeMIieparypa Tena, padoTa B
TEpPMOJIMHAMMKE, BHYTPEHHSISI SHEPrusi MACATbHOTO OJHOATOMHOIO Ta3a,
paboTa wWACaIBLHOTO Ta3a, OTHOCUTEIbHAs BIAXKHOCTH Bo3ayxa, KIIJ
WJICAUTBHOTO TEIUIOBOTO JIBUTATENA;, 3JEKTPUUYECKOE TMOJIE, HaNpPsHKEHHOCTh
AJIEKTPUYECKOTO TOJsA, HANPSOHKEHHOCTh IO TOYEYHOIO 3apsja WIH
3apsSHKCHHOTO  IIapa B BakKyymM€é H© B JUDJIEKTPUKE, MOTEHIHAI
3JIEKTPOCTATAYECKOIO MOJIs, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBUKYIIAs CHUIIa,
CHJIa TOKA, HaMpSHKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAsT EMKOCTh IJIOCKOIO
KOHJEHCATOpA, COMPOTUBIICHUE YYaCTKa LENU C I[OCJIEI0BATEIbHBIM U
MMApAJUICIIBHBIM  COCIMHEHUEM PE3UCTOPOB, SHEPTUSl BJICKTPUUYECKOTO IOJIA
KOHJICHCATOPA;

OOBSICHATh OCOOCHHOCTH TMpOTeKaHUs (U3UUYCCKUX SIBJICHHI: MEXaHUYECKOE
JIBWKEHHUE, TEIUIOBOE JBHMKEHHE YACTHI[ BEIIECTBA, TEIUIOBOE PaBHOBECHE,
OpoyHOBCKOe JBIKEeHUE, nuddy3us, ucnapeHue, KUIMECHHE U KOHJCHcalus,
TIJIABJICHHUE u KpUCTaJIU3aIus, HanpaBJICHHOCTh TETUIONEepEeaauu,
DJICKTpU3AIMs  TE€J, SKBUIIOTECHIHUAJIBHOCTh IOBEPXHOCTH  3apsSyKEHHOTO
MIPOBO/THUKA;

MPOBOAUTL HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKOW BEIUYUHBI OT
IPYTO C HWCMOJIb30BAHUEM MPSIMBIX HU3MEPEHUN, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATh PE3yJbTAaThl MOJYYCHHON 3aBUCUMOCTH (DU3NUSCKHUX
BEJIMYMH B BHJIE TPadUKOB C YIETOM aOCOIOTHBIX MOTPEIIHOCTEH M3MEPEHUH,
JIeTIaTh BBIBO/JIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS,

MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PM3UUECKUX BEJIMYWH, IIPU ITOM BHIOUPATH
ONTUMAJILHBIA METOJI U3MEPEHUSI, OIIEHUBATh a0COJIIOTHBIE M OTHOCUTEIIbHbBIC
MOTPENTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHUN;

MPOBOJUTh OMNBITHI MO MPOBEPKE MPEITOKEHHOW THUIOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, COOUpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJTYYEHHBIC PE3YJITATHI U JEJIaTh BBIBOJI O CTATYCE MPEAJIOKEHHON TUIIOTE3bI;
cobyroaTh TMpaBuiia 0E30MMacHOTO TpyJa IMPH IMPOBEJASHUM HCCIICIOBAHUN B
paMKax y4eOHOT0 dKCIIEpUMEHTA, TPAKTUKyMa U y4eOHO-UCCIIE0BATEILCKON 1
MIPOCKTHOM JIESATEIIBHOCTH C MCIIOJIb30BAHUEM HW3MEPHUTEIIBHBIX YCTPOMCTB H
1ab0paTOpHOTO 000PYOBAHUS;

peniath pacu€THbIE 3a/1a4d C SIBHO 3a/IaHHOM M HESBHO 3aJaHHON (DU3HuecKoit
MOJICJIbIO: HA OCHOBAaHWHW aHAJIM3a YCJIOBHUS 0OOCHOBBIBAThH BHIOODP (przmueckoit
MOJICNIA, OTBEUAIoIIel TpeOOBaHUAM 33Jla4, MPUMEHSATH (HOPMYIbI, 3aKOHHI,
3aKOHOMEPHOCTH M TOCTYJAaThl (DU3UUECKUX TEOpPUH TMPH HCMHOJb30BAHUU
MAaTE€MaTHYECKUX METOJIOB PEIICHUS 3a/1a4, IPOBOJUTH PACUE€Thl HA OCHOBAHUU
MMEIOIINXCS JTAaHHBIX, aHAJIM3UPOBAThH PE3YJIbTAaThl U KOPPEKTUPOBATH METOMBI
pEeLICHUs C YYETOM MOJIYYEHHBIX PE3YJIbTATOB;



e pemaTh KauyeCTBEHHbIE 3a/laud, TpeOylolue MPUMEHEHHUs 3HAaHUN U3 pa3HbIX
paszesnoB Kypca (GU3UKH, a TaK)KE€ MHTETpallMy 3HAHUN U3 JAPYTUX MNPEAMETOB
€CTECTBEHHO-HAYYHOTO  LMKJIA:  BBICTPAMBATh  JIOTMUECKYIO  IEMOYKY
pacCyXKJI€eHMAd C OIOpPOM HAa M3YyYECHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
busndecKue SBICHUS;

e HCIOJb30BATh TEOPETHUECKUE 3HAHUS JJIs1 OOBSICHEHUS! OCHOBHBIX MPHUHIIUIIOB
paboThl  U3MEpPUTEIBHBIX  MPUOOPOB,  TEXHMYECKUX  YCTPOWCTB  H
TEXHOJIOTHYECKHUX MPOLIECCOB;

e TPHUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apYOC)KHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTUH;

e AHANM3HUPOBATH U OIEHUBATH IOCIEACTBUS OBITOBOM U IMPOU3BOACTBEHHOMU
NEeSATEIbHOCTH YEJIOBEKA, CBA3AHHOW C (DM3MYECKMMHU MPOLECCaMU, C MO3UIUI
AKOJOTMYECKOM  O€30MacHOCTH,  MPEACTaBICHUA O  palnuOHAIbHOM
OPUPOJIONOIB30BAHUM, a TAKKE PAa3yMHOM HCIOJIb30BaHUU JOCTHKEHUIN HayKH
Y TEXHOJIOTUH JIJIsl JaJIbHEHIIET0 pa3BUTHUS YEIOBEUYECKOTI0 OOLIECTBA;

e TMPUMEHATH pa3JIMYHBIE CMOCOOBI PadOThl ¢ uHPOpManuen (HUINIECKOTO
CoJiep KaHMsl C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOT UM,
IIpU 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH()OPMAIMOHHBIE TEXHOJIOTHH IS
[IOHUCKa, NEepepabOTKW M TMpEeabsABICHUS Y4eOHON U HayYHO-TIOMYJISIPHOM
uHdopMaIlui,  CTPYKTYPUPOBAHMS W HUHTEpHpeTanuu  UHOOpMaIH,
MOJIyYeHHOM W3 pa3JIMYHBIX HCTOYHHUKOB, KPUTHYECKH AHAIU3UPOBATH
MoJIy4aeMyr0 MH(POpPMALUI0 U OLIEHMBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HAHUM, TaK U HA OCHOBE aHAJIN3a UICTOYHUKA HH(POpPMALIUH;

e TIPOSABIISATH OPraHU3AIIMOHHBIE U MO3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIbHOIO
NpUOOpETEHHs] HOBBIX 3HAHUI B MPOLECCE BHINOJHEHUS MPOEKTHBIX U Y4eOHO-
HCCIIEI0BATENbCKUX padoT;

e paboTarb B Tpynmne ¢ MCHOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBaTh PabOTy TIPYMIBI, PAlMOHAIBHO PACIpPEAEATh ACSITENbHOCTh B
HECTAaHJAPTHBIX CHUTYyallMsX, aJCKBAaTHO OIEHWBATh BKJIAJ KaXJAOTO U3
YYaCTHUKOB TPYIIIBI B pELICHUE pacCMaTpUBAEMON TPOOIIEMBl;

e TMpPOSBIATH MOTHUBALMIO K Oyaymied NpopecCHOHATBHON NEATEIbHOCTH IO
CIIEIHUATBHOCTIM (PU3UKO-TEXHUUECKOTO TTPOQHIISL.

K xonmy obyuenus B 11 knacce npeaMeTHbIC pe3yabTaThl Ha YIIyOJEHHOM ypOBHE
JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

e TIOHUMATh POJb (PU3MKHU B DIKOHOMUYECKOM, TEXHOJIOTMYECKON, COLIMAIIBHOU U
ATUYECKON cdepax MEsITEIbHOCTH 4YENOBEKa, pPOJIb U MECTO (PU3UKH B
COBPEMEHHOW HAYYHOW KapTUHE MHPA, POJIb ACTPOHOMUM B IMPAKTHYECKOU
NEATEIbHOCTH YEJOBEKAa W JAJIbHEWIIEM HayYHO-TEXHUYECKOM pPa3BUTHH,



3HAUYEHHUE  OIHUCATEIbHOM,  CHCTEeMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
NPOTrHOCTUYECKOW (DYHKIMI (PU3MUECKOW TEOpUh — AIEKTPOJUHAMUKH,
CHEeIUaIbHOM  TEOpPUM  OTHOCHUTEIBHOCTH, KBAaHTOBOM  (QU3UKH, PpOJIb
¢dusngeckoil Teopur B (HOPMUPOBAHHUH TIPEACTABICHUA O (PU3UIESCKON KapTHHE
MHpa, MeCTO (PH3NYECKON KapTUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;

paznuyaTh YCJIOBHSI MPUMEHUMOCTH Mojelied (U3MUEeCKUX Tl U IMPOIECCOB
(ssBIEHUI): OJHOPOJHOE SJIEKTPUUYECKOE M OJHOPOJHOE MAarHUTHOE IOJIA,
rapMOHUYECKHE  KOJeOaHUs, MATeMATHYEeCKUM  MAATHUK,  HJCAIbHBIN
MPY>KUHHBIA MasTHUK, TaPMOHHYECKHE BOJHBI, UACATBHBIA KOJICOATEITHHBIN
KOHTYp, TOHKasl JIMH3a, MOJIEJIE aTOMa, aTOMHOIO si/I[pa U KBAaHTOBOW MOJIEIIN
CBETAa;

paszinyath yclioBHs (IpaHUIlbl, 00J1acTH) MPUMEHUMOCTU (U3UUECKUX 3aKOHOB,
MMOHUMAaTh BCEOOIHIT XapakTep (PyHIaMEHTaIbHbIX 3aKOHOB U OTPAaHUYEHHOCTh
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSCHATH JJIEKTPOMAarHUTHBIE TIPOIECCHl U SIBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHUS Y 3aKOHBI AJIEKTPOANHAMUKYU U CTIEHUAIIbEHON
TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHMs AJIEKTPHUUECKOro 3apsja, cuia
Awmrepa, ciiia JIopeHiia, 3aK0H 3JIEKTPOMAarHUTHOM MHIYKIMH, paBuiio JleHna,
cBa3p DJIC caMOMHAYKIIMHU B 3JEMEHTE NIEKTPUYECKOW LIEMH CO CKOPOCTBIO
U3MEHEHHUSI CUJIbl TOKA, IMOCTYJAThl CHENUAJIbHOW TEOPUU OTHOCUTEIBHOCTU
OUHIITEITHA);

aHAJIM3UPOBaTh U OOBSACHATH KBAHTOBBIE MPOLECCHl U SIBICHUS, HCHOJb3YS
MOJIOKEHUSI KBAHTOBOM (pu3uku (ypaBHeHue OWHmITEHa Ui Pororddekra,
IEepBBIM W BTOPOM  moOCTyjarsl  bopa, THpUHIMII ~ COOTHOLIEHUSA
HeonpenenéHHocte ['eitzenOepra, 3akoHBI COXpaHEHHUsS 3apsOBOTO U
MacCOBOT'O YMCEJl M JHEPIHMH B SJIEPHBIX PEAKLUSAX, 3aKOH pPaTUOAKTUBHOIO
pacrana);

OMHCHIBATh (PU3UYECKHE TIPOIECCHl W SBICHUS, WCIONb3YS BEIMYHUHBL:
HaIpPsHKEHHOCTh  AJIEKTPUYECKOTO TMOJS,, MOTEHIMAT 3JIEKTPOCTATUYECKOTO
MOJIsI, PA3HOCTh MOTEHIINAJIOB, 3JIEKTPOIBUKYILAS CUila, MHAYKIHUS MArHUTHOTO
MOJIsi, MarHUTHBIA MOTOK, cwiia AMIiepa, UHAYKTUBHOCTb, DJICKTPOJBIKYILAS
CUla CaMOMHAYKIIMU, HSHEPTHUsT MArHUTHOTO IOJISI MPOBOJHUKA C TOKOM,
PENSATUBUCTCKUN WMMITYJIbC, TIOJHAS DHEPTUs, HHEPTUsl TOKOS CBOOOIHOM
YaCTHI[bI, SHEPTHS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsl S/ipa, YHEPTHUs
CBS3U S7PA;

OOBSACHATD O0COOEHHOCTH MPOTEKaHUS bu3uIeCKuX SIBJICHU:
AJIEKTPOMArHuTHasT WHAYKIWS, CAMOWHAYKIIUS, PE30HAHC, UHTEpQepeHIus
BOJH, Audpakius, JIUCIEpPCHsi, TOJHOE€  BHYTPEHHEE  OTpPakKeHHE,



dotoanektpuueckuii r3dpdext (bororddext), anbda- u OeTa-pacnaabl sAaEp,
ramMmma-usiaydeHue sjaep, (pU3M4YecKue MPUHIUIBI CHEKTPAIbHOTO aHaliu3a u
paboTHI J1a3epa;

ONpPENIEIIATh HAMPABJICHUE WHIYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA C TOKOM,
cuiibl AMriepa u cuiibl JIopeHna;

CTpPOUTh H300paKeHUE, CO37aBaeMOE IJIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUUTHIBATH €70 XapaKTEPUCTHUKU;

MIPUMEHSTh OCHOBOIIOJIArarole aCTPOHOMUYECKUE MOHSITHS, TEOPUU U 3aKOHBI
TUTS aHAJTA3a ¥ O0BSICHEHUS (PU3UYECKUX TIPOIIECCOB, MTPOUCXOIIINX B 3BE3IAX,
B 3BE3MIHBIX CHCTEMaX, B MEKTAJIAKTUUECKOU CpeJie; MBIKCHUS HEOSCHBIX Te,
IBOJIIOLNH 3BE3 U BeelneHHOM;

OPOBOJUTh  HUCCJEJOBAHME  3aBUCUMOCTEH  (DU3MYECKUX  BEIMYUH  C
HCTIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
buKCHUpOBaTh PE3yIbTaThl MOJYYEHHOW 3aBUCUMOCTH (DM3UYECKUX BEJIUYMH B
BUJIe Tpa@uKOB ¢ y4ETOM aOCONIOTHBIX IMOTPEUTHOCTEH H3MEpEHUH, aenaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEITUYHH, TP 3TOM BbIOMpATH
ONTUMAJILHBIA METOJ] U3MEPEHUSI, OIICHUBATh aOCOJIIOTHBIE M OTHOCUTEJIHHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOJNTH OMBITHl IO MPOBEPKE MPEII0KEHHON THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HSKCHEPUMEHTAIBHYIO YCTAHOBKY, AaHAJIU3UPOBATH
MOJTYYEHHBIC PE3YJIbTAThI U JeaTh BHIBOJ] O CTATYCE MPEJI0KEHHON TUIIOTE3HI;
OTUCBHIBATh METO/IbI TTOJTYYEHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUH;
coOJiroaTh MpaBWia 0E30MacHOrO TpyJa MpU MPOBEIECHUM HCCIICIOBAHUN B
paMKax y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIeIOBATEIHCKON U
MPOEKTHON JEATEIIbBHOCTH C HUCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOWMCTB U
1abopaTOpHOTrO 000PYIOBAHUS;

peniath pacu€THhIE 33/1a4d C SIBHO 3aJIaHHOM M HESBHO 3aJaHHON (pU3nuecKoit
MOJIETIbIO: Ha OCHOBAaHUM aHAJIM3a YCJIOBHS BBIOMpaTh (PU3UUECKHE MOJICIIH,
OTBEHArONIMEe TpeOOBAaHUAM  3aJa4yd, MPUMEHATh (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJaThl (PU3MUYECKUX TEOPUN MPH HCIOJIb30BAaHUU
MaTeMaTUYECKUX METOJIOB PEIICHUs 3a7a4, TPOBOJAUThL PACUEThl HA OCHOBAHUU
UMEIONTUXCS TAHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOJbI
pelIeHus ¢ Y4ETOM MOIYYEHHBIX Pe3yJIbTaTOB;

peraTh KauyeCTBEHHbIE 3a/lauu, TpeOyronue MPUMEHEHUsT 3HAHUN W3 Pa3HBIX
pasziesioB Kypca pU3MKU, a TaKK€ WHTETpallid 3HAHUN U3 JPYTUX MPEIMETOB
€CTeCTBEHHO-HAyYHOr0  IMKJA:  BBICTpAWBATh  JIOTHYECKYIO  IIETIOYKY
pACCYX IEHU C ONOPOM Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYecKre ABICHHUS,



UCIOJIb30BaTh TEOPETHUUECKNUE 3HAHUA ISl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB
paboOThl  M3MEPUTENBHBIX  NPUOOPOB,  TEXHUYECKHX  YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLIECCOB;

MPUBOJIUTH MPUMEPHI BKIIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBaTh M OLEHUBATh IOCIEACTBUS OBITOBOM M INPOU3BOJICTBEHHOM
JEATEIbHOCTH YEJIOBEKA, CBA3AHHOW C (PM3MYECKUMU IPOILIECCAMU, C MO3HUIIHMA
JKOJOTMYECKOM  0O€30MacHOCTH,  MPEACTaBICHU O  palrdOHAIbHOM
MPUPOJONOIb30BAHNH, a TAKKE Pa3yMHOM HMCHOJIb30BAHUM JOCTHKEHH HAyKU
Y TEXHOJIOTUH JJIsl JAJIbHEHMIIIETO Pa3BUTHUS YETIOBEUYECKOTIO OOLIECTBA;
OPUMEHATh PA3JIMYHbIE CHOCOOBI paboThl ¢ uH(poOpMauuend Q(U3NYECKOrO
CoJiep KaHMsl C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOT UM,
P 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH()OPMAIMOHHBIE TEXHOJIOTHHU IS
[IOHUCKa, NEepepabOTKW M TMpEeabsABICHUS Y4eOHON U HayYHO-TIOMYJISIPHOM
UHpOpMalMU,  CTPYKTYPUPOBAaHUS M  MHTEpOpeTaluud  HHPOpMaIuH,
NOJIyYEHHOM W3 pPa3jM4HbIX HCTOYHUKOB, KPUTHYECKH aHAJIU3HPOBATH
MoJIy4aeMyr0 MH(POpPMALIMIO W OIIEHUBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE
MMEIOIINXCS 3HAHUM, TaK M HA OCHOBE aHAJIN3a UICTOYHUKA HH(POPMALIUH;
IPOSBIIATh OPIaHU3ALMOHHBIE W ITO3HABATEIIBHBIE YMEHUS CaMOCTOSITEIIBHOIO
IpUOOpPETEHHsS] HOBBIX 3HAHUI B IIPOLIECCE BHIIOJHEHUS MPOEKTHBIX U Y4eOHO-
HCCIIEI0BaTENbCKUX padoT;

paboTatb B TIpyINIe C MCHOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IJIaHUPOBATH PabOTy TPYIIIbI, PALUOHAIBHO PACHPEACNATh NEATEIbHOCTh B
HECTAaHAAPTHBIX CUTYyalMsX, aJEKBaTHO OLEHUBATH BKJIAJL KaXJAOro U3
YYaCTHUKOB TPYIIIbI B pELICHUE pacCMaTpUBAEMON TPOOIIEMB;

MPOSIBJISITh MOTUBALIMIO K Oyaymied mnpo(ecCHOHaIbHOM NEATETbHOCTH I10
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.
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33 ArperaTHble cocTosiHUA BelecTBa. da3oBbie 14 1 bubnuorexa [JOK

epexobl

https://m.edsoo.ru/f16b68d7



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

Wroro mo pazneny 49
Paznen 4. DJIEKTPOJJMHAMUKA
bubmuoreka [JOK
41 DEKTpHICCKOE N0se 24 https://m.eds00.ru/f16b68d7
. . bu6mmoreka [JOK
4.2 IToCTOSIHHBIN TEKTPUUECKUNA TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [JOK
4.3 ToKH B pasinHHpIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 54
Paznen 5. DUBUNUYECKUU IPAKTUKYM
. bubmuorexa [JOK
> PH3HCCKHH NpaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Utoro no pazneny 16
bu6mmoreka [IOK
PeszepBHOe Bpemst 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (undposbie)
MPOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsl
Pazpen 1. JIEKTPOAUHAMUKA
bu6mmoreka [JOK
11 Maruntioe nose 14 https://m.edso00.ru/39859ef1
bubmuoreka [JOK
1.2 DJICKTPOMATHHTHAA HHYKI 13 1 https://m.edso0.ru/39859ef1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bubmuorexa [JOK
2.1 M 1
CXAHHHCCKHE KONCOaNHA 0 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
2.2 1
DNIeKTpOMarHuTHBIE KoJieOaHus 5 https://m.edso0.ru/39859f1
53 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 10 1 bubnunoreka [JOK
' BOJIHEI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
2.4 2 1
Ok > https://m.edso0.ru/39859ef1
Hroro no pasneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

3.1

OcuHoBel CTO

5 1

bubmuorexa [JOK
https://m.edso00.ru/39859ef1

Hroro no pazneny

Pa3znea 4. KBAHTOBAS ®U3UKA



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

bubmuoreka [JOK

4.1 Kopryckya1pHO-BOTHOBOH fyanusm 15 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
4.2 PuszuKa aroma > https://m.edsoo.ru/39859ef1
43 ®u3nKa aTOMHOIO SApa U AJIEMEHTaPHbBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.eds00.ru/39859¢f1
Utoro mo pazneny 25

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12

Uroro no pazueny 12

Pazgen 6. PU3SHUECKHA IPAKTUKYM

6.1 Ou3nyecKuil MPakTUKyM 16 16

Hroro no pasneny 16

bubmuoreka [JOK
https://m.edso0o0.ru/39859ef1

bubmuoreka [JOK
https://m.edso0.ru/39859ef1

Paznesn 7. OBOBIAIOIIEE TIOBTOPEHUE

Cucremarusanys U 00001eHne
NPEIMETHOTO COJICPYKAHHS U OTIbITa

7.1 ; 15
NeSITeIbHOCTH, IPUOOPETEHHOTO TPU
u3yueHuu Kypca ¢usuku 10 — 11 kimaccon
Uroro mo pazneny 15
PesepBHOE Bpemst 10

bu6mmoreka [IOK
https://m.edso0.ru/39859ef1

bubmuoreka [JOK
https://m.eds00.ru/39859f1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jlara P
Tema ypoka Konrpoabubie IIpakTuyeckue uugposbIe
n/n Bcero U3YYeHUS
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypcsl
®dusnka — pyHaaMeHTaIbHas HayKa O 1 bubnuoreka [JOK
npupoie https://m.edsoo.ru/1beef346
Hayunblii MeTO MO3HAHUS U METO/bI 1 bubnuoreka [IOK
WCCIICIOBAHUS (PU3NICCKUX SBIICHUN https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpHs B IIpoIecce
r[o3HaIEI/I>1 IIPUPOIBI pHa6JH(iLeHI/Ie u 1 bubmorexa [JOK
PHPOJBL. https://m.eds00.ru/34c49931
9KCIIEPUMEHT B (pusmKe
CrniocoOs1 u3mMepeHus: GU3NYECKUX BETUUHH 1 bromorexa LIOK
p https://m.edsoo.ru/ca2def03
AOCOIIOTHAS M OTHOCUTENIbHAS
MOTPEIIHOCTH U3MEPEHUN (PUZNIECKUX 1 bubnxoreka LTOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYMH
MopenupoBanue B pusuke. Ponas u mecto
¢u3UKN B JOPMUPOBAHUU COBPEMEHHOM 1 bubmmnoreka HOK
HAY4YHOU KapTHUHBI MUPA, B TPAKTUYECKOU https://m.edsoo.ru/eabbded1
NEeSATEIbHOCTH JIF0eH
Mexanunueckoe aBuxeHue. Cucrema oTcuera.
OTHOCUTENBHOCTh MEXAHUYECKOTO 1 but6mmorekxa [IOK
neuxenus. [Ipsmas u obpaTHas 3agaun https://m.edsoo.ru/e9a52f02
MEXaHHUKH
Panuyc-BekTop MaTepuanbHOM TOUKH, €r0 1 bubmuoteka [IOK
MPOEKIIUU Ha OCU KOOpAUHAT. TpaeKkTopusl. https://m.edsoo.ru/30a108a5



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
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https://m.edsoo.ru/30a108a5

[Tepememenue. Ckopocts. VX nmpoexiuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.

bu6nmorexa [IOK

9 Fpa(buqecmie OTMCAaHNE PABHOMEPHOTO https://m.edsoo.ru/89ba7190
MPSIMOJIMHEHHOTO ABUKECHUS
10 CiioxkeHne nepeMeeHnil 1 CKOPOCTEH. bubmuorexa [IOK
Penrenue 3anau https://m.edsoo.ru/761d18aa
HepaBnomepHnoe aukeHue. MrooBeHHas
11 cKopocTh. Yckopenue. [Ipsmonuneitnoe bubmorexa LIOK
https://m.eds00.ru/a99549a7
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanue MPsIMOIMHEHHOTO Bbu6motreka [JOK
JBU>KEHUS C TIOCTOSTHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHoe najeHue. Y cKopeHue
13 CBOOOIHOTO Ta/IcHUs. 3aBUCUMOCTh bubmuoreka [IOK
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX rpapuKu
14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K bubnuoreka [{OK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmHeliHoe aBuxkenue. J[BH>keHUeE Mo
15 OKPY>KHOCTH. YTJIOBas U JIMHEWHAas bubmuoreka [IOK
ckopocts. [lepuon u yacrora. https://m.edso0.ru/33196fbe
LlenTpocTpeMUTENBHOE U IOJTHOE YCKOPEHUE
" " bubmuoreka [IOK
16 KonrponsHas padora no reme "Kunematuka https://m.edsoo.ru/1242f3%
[TepssIii 3ak0oH HproTOHA. IHEpuHanbHbie
17 cucreMsl orcuéra. [Ipunnun bu6muoreka [JOK

OTHOCUTEIbHOCTH [ anmunes.
HeI/IHepHI/IaJ'ILHBIC CHCTEMEI OTCUETA

https://m.edsoo.ru/5a9e4a64



https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
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18 Cuia. PaBHojelicTByo1as cuiia. Bropoit bubnmoreka [JOK
3akoH Herotona. Macca https://m.eds00.ru/141d3837
19 B3aumoneiicteue ten. Tperuil 3aKk0H bubnmnoreka HOK
Herorona https://m.edsoo.ru/57dba505
20 [Tpunnun cyneprno3uiuu cui. Pemenue bubmmoreka [JOK
3a7a4 Ha MpUMEHEeHHue 3aKkoHOB HproToHa https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBHUBAJICHTHOCTh I'PABUTAIIMOHHON 1 bubmmorexa [JOK
. P . https://m.edsoo.ru/9aba2b0a
WHEPTHOIN Macchl
99 Cuna TSDKeCTH B YCKOpEHHE CBOOOTHOTO bubnnoreka [JOK
1aJICHUs https://m.eds00.ru/22757f26
JIBu>keHre HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmorexa HOK
Y yt $ P https://m.edsoo.ru/11abfa0a
KOCMHUEecKasi CKOpocTh. 3akoHbl Keriepa
bubmuoreka [IOK
24 ) I'yka. B
Cuna ynpyroctu. 3akor I'yka. Bec Teia https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BUIBI cUl TpEHUS. bubnmnoreka HOK
25 JIBr>KEeHUE B )KUJIKOCTH U ra3e ¢ Y4ETOM https://m.edso0.ru/1fa86499
CHJIBI COIIPOTUBJICHUS CPEIbI https://m.eds00.ru/2cb29676
26 JaBiienue. I'napocratnueckoe 1aBjaeHUE. bubmmoreka IIOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bubmmoteka IIOK
AbcomotHo TBepaoe Teno. [locTynaTenbHoe
21 Y BpallaTelbHOE JBUKEHUE TBEPAOTrO Tela brbmmorexa [TOK
patit A pA https://m.edsoo.ru/2b95d57e
08 MOMEHT CUJIbl OTHOCHUTEIIBHO OCH BPAIllCHUS. bubnuotexa [JOK
[1neqo cumsl https://m.eds00.ru/653d3459
29 CrnoxxeHue CuI, PIIOKEHHBIX K TBEPIOMY bubnmnorexa [JOK

teny. LleHTp TsbkecTH Tena. Y cinoBus

https://m.edsoo0.ru/9aa79a7d
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paBHOBECHS TBEPAOTO Tena. Buasl

paBHOBECHs
bubnunorexa LIOK
30 Pemenue 3amau
A https://m.edsoo.ru/dclcaacO
31 KonrponsHas pabora no teme "/lunamuka. bubnuoreka [JOK
Craruka TBepaoro tena" https://m.edsoo.ru/9f5a574c
Nmiynbc MaTepralbHONW TOYKHU, CUCTEMBI
39 MaTepHalibHbIX TO4YeK. LIeHTp Macc cuctembl bubnmnoreka HOK
MarepuaibHbIX TOUEK. Teopema o0 JBHKEHUH https://m.edsoo.ru/4bb8294b
IIEHTpa Macc
NMmynbe cuitbl 1 UI3MEHEHHE UMITYJIbCa Tela.
33 3aKoH coXpaHEHHUs UMITyJIbca. PeakTuBHOE bubmorexa HOK
P Y ’ https://m.edso00.ru/13f0a221
JIBIKCHUC
MoMeHT uMITylIbca MaTepUuaIbHON TOYKH.
34 [IpencraBieHue 0 COXpaHEHHH MOMEHTA bubmmorexa [JOK
el P https://m.edsoo.ru/d6532eb9
HUMITYJIBCA B IICHTPATBHBIX MOJISIX
bubmmoteka IIOK
35 Pemenue 3agau
A https://m.edso00.ru/f7706d63
PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM
36 nepemenieHuu. ['paduueckoe npeacrapneHue bubnmorexa [IOK
P P P https://m.eds00.ru/913974c7
paboThI cuiIbl. MOIITHOCTE CHITBI
Kunernueckas sneprus. Teopema 00
37 M3MCHEHUN KMHETHYECKOM SHEPT U bubmmorexa [IOK
N P https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOW TOUKH
[ToTeHIMaabHbIe ¥ HEMIOTEHIIUATBHBIC CHIIBI.
38 ITorennmanbHas sHeprud. Bropas bubnnorexa [JOK
prits. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
39 Tpetbs kKocMuueckast ckopocTb. CBs3b bubmuoteka [IOK
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paGOTBI HCIIOTCHIMAJIBHBIX CHUJI C
H3MEHEHHEM MEeXaHHMYSCKOM OHEpIrun
CHCTEMBI Tell. 3aKOH COXpPAaHCHUA
MEXaHUYeCKOM SHEpIrun

https://m.edsoo.ru/f57b4e01

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

bu6nunorexa LIOK

4 b i
0 ¥/PABHCHHE bepHyI it U Heab HON https://m.eds00.ru/f30f43b6
KHUJIKOCTH
41 KonrtponsHas pabora mo teme "3aKoHbI bubmunoreka [JOK
COXpaHEHHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacTaBaCHU 0 IPUPOIE
ped PHPOA bubnuoreka [{OK
42 TemnoTbl. OcHOBHBIE nosioxkeHust MKT.
https://m.edsoo.ru/b0a4445f
Huddys3us. bpoyHoBckoe ABMKEHUE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBep bIX TeJ. Xa paKTe BI/I)KILCHI/I}I u bubmmorexa [IOK
PABRE 7L, SAPAKTEp A https://m.eds00.ru/c44d02e2
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
44 Konuuectro BemecTra. [TocTosiHHas bubmorexa [IOK
m ' https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TemnaoBoe paBHOBecHE. bubmuoreka [IOK
[Ikana Henbcus https://m.edsoo.ru/0070d493
bu6nmorexa LIOK
4 P
6 CHieHAe sajad https://m.edsoo.ru/1531aba5
bubnmorexa LIOK
47 4 iras. I’
AACIDHBIH 143, £ a30BBIC 3AKOHbL https://m.edsoo.ru/1deb2367
48 VYpasuenue Menneneera-Kiamneipona. bubmmoreka [JOK
Pemenne 3amau https://m.edso0.ru/8d12c328
49 AbcomoTHas Temiieparypa. 3akoH JlanbToHa bubmmorexa LIOK

https://m.edsoo.ru/14e02d1f
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50 N3omporueccsl B uaeaabHOM rase ¢ Bu6muotexa [JOK
HOCTOSIHHEIM KOJIMUECTBOM BEIIECTBA https://m.edso00.ru/68878d51
I'paduueckoe npeacTaBiIeHHE N30MPOLIECCOB! bubmunoreka [JOK

ol
M30TepMa, U30X0pa, u306apa https://m.edso0.ru/1344327b

bub6nmoreka [IOK

52 Ocuosroe ypasrenne MKT https://m.edsoo.ru/c8094721

bub6nmoreka [IOK

>3 Penterrte sazat https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl

54 TepMozmHaMI/iqecxoﬁ CI/\IJCTGMI)I CO cpenHen https://m.edsoo.ru/c38af875
KHHETUYCCKOM SHEPTUEH MOCTYATEIIFHOTO
TEIJIOBOTO JABM)KCHHUS €€ 4aCTHI]

55 O00011IeH1E U CUCTEMATU3aIMsl 3HAHUN 110 bu6nunorexa LIOK
teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8

56 KonTponbHas padota no teme "OCHOBBI bubmmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmoauHamMuueckasi cuctTemMa. 3a1aHue
BHEIIHUX ycsoBui uist T/ cucreMsl.

57 BHemHne 1 BHyTpeHHUE TapaMeTphI. bubmmnoreka HOK
ITapamerpsl T/I cucTeMBl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 Camomnpou3sBosbHast pemakcammst TJ] bubmorexa [TOK

https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETIOBOMY PaBHOBECHIO

59 Mopaenb ueaabHOTO Ta3a B TEPMOIUHAMUKE. bubnunorexa LIOK
VYcnoBus TPUMEHUMOCTH 3TON MOJEITH https://m.eds00.ru/29355001

60 VYpaBaenune Menpeneesa-Knaneiipona u bubmuoteka [IOK



https://m.edsoo.ru/68878d51
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https://m.edsoo.ru/c38af875
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BBIPA)KCHUE JUJI1 BHYTPEHHEN SHEPTUU

https://m.edsoo.ru/bal178d0

Bripaxkenue 1151 BHyTpEeHHEW SHEPT UM
OJIHOATOMHOT'0 UJICAJIbHOI'O Ta3a.

bub6nmoreka [IOK

61
KBasucrarnueckue u HECTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOILIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMHUKE.
62 Brruucnenue pabotsl o rpaduky mnporecca bubmorexa LOK
P P y pot https://m.edsoo.ru/741d5738
Ha pV-nuarpamme
Tennonepenada kak crocod U3MEHEHUS
63 BHyTpeHHel sHepruun T]I cucremsl 6e3 bubmorexa HOK
yip P https://m.edsoo.ru/3d734561
COBEPIICHUS pabOTHI
64 KoHBek1us, TerIonpoBOAHOCTb, U3ITYICHUE bubmmorexa [IOK
Hi POBOA > IR https://m.eds00.ru/157b54cd
KomuuecTBo TemioTel. TemmoéMKOCTh Tena.
65 VY enpHas U MOJISIpHAs TEIUIOEMKOCTHU bubmmoreka [JOK
BEILECTBA. Y Ie/IbHAs TEII0TA CrOPaHUs https://m.edsoo.ru/7ba67355
TOILTMBA
66 Pacuér konmyecTBa TEMIOTHI IPU bubmuoreka [IOK
Teronepeaye https://m.edsoo.ru/1db5ad4e
[Tonsitue 06 anuabaTHOM mporecce. [lepBriii bubnnorexa [JOK
67
3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KomnnuecTBo TemnoTel u paboTa Kak Mepbl
68 W3MEHEHUsl BHyTpeHHel sHepruu T/] bubmorexa HOK
yIp P https://m.edsoo.ru/b047alcd
CUCTEMBI
BTtopoii 3ak0H TepMOJIMHAMUKY JJIST
69 aBI—II)OBeCHLIX u HIZ: ABHOBECHBIX MPOIIECCOB Bubmmorexa [IOK
P P pott ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTs IpUPOTHBIX MPOIIECCOB
70 [TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH. but6mmoreka [IOK



https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464

KIIg https://m.edso0.ru/2e945513
71 Makcumansnoe 3Hagenue KII/I. Iuxn Kapro bubmmorexa LJOK
https://m.edsoo.ru/fe3857b9
72 Pemenue 3agau bubmorexa [JOK
https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE ACTIEKTHI HCIIOTh30BAHUS Eubs OK
73 TEIIOBbIX JBUrartesneil. TemnoBoe htPtI SH/I//I&T:;Z& 10867aaa7
/. Iu
3arpsi3HEHUE OKPYKAIOILIEH CpeIbl D
74 Pemenue 3agau bubmorexa [IOK
https://m.edsoo.ru/c8c70432
75 O06001IeHrEe U CUCTEMATU3aIMs 3HAHUH 110 bubmuoreka [IOK
teme "Tepmoaunamuka. TemioBbie MamHb" https://m.edso00.ru/28d62b3f
76 KontponbHas paboTa o teme bubnnoreka [JOK
"Tepmonunamuka. TenaoBbie MalIuHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3oBaHue 1 KOHJCHCAIIHSL. Eus OK
77 Hcnapenue u xunenue. Y aenbHas TEIUioTa nosmorexa [
HapooBpasoBanus https://m.eds00.ru/6f8e6777
HacwimmenHbie ¥ HEHACHIIICHHBIC MTapPhI.
KauecTBeHHas 3aBUCHMOCTD IJIOTHOCTH U
JIABJICHUS HACBIIIIEHHOTO T1apa OT Eubs OK
78 TeMIepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa htl'/[I SJ?/I//IrzTeecjcsi):)lru 15617402
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh . '
TEeMIIEpPaTyphl KUTICHUS OT JaBIICHUS B
KHUJIKOCTH
79 Brnaxxnocts Bo3nyxa. AGCONIOTHAS U bu6muoreka [JOK
OTHOCHUTENbHAS BIAXHOCTh https://m.edsoo.ru/30ebbb79
80 Pemienue 3anau BrbmroTexa [IOK

https://m.edsoo.ru/18e95ff3
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TBépnoe Teno. Kpucrammueckue u

81 amopdHsbIe Teaa. AHU30TPOIHS CBOMCTB bubmmorexa [JOK
P ' P https://m.eds00.ru/20a88a03
KpHUCTAJIJIOB
82 [InaBnenue u kpuctamm3auus. Y qenbHas bubnmnoreka HOK
TerioTa miasiienus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
edopmaruu TBEpIOTO Tena. Pactskenue u
83 i[mg)nfe Cu BUT I\/II)CI)[ nb FOnra. [penen bubmorexa LOK
- BT H}: - bed https://m.edsoo.ru/dalaabl10
ynpyrux aegopmanuit
TernnoBoe paciupenne KUAKoCcTel u
84 TBEPABIX TeJ. AHTAPMOHHU3M TETUIOBBIX bubmorexa LIOK
P o P https://m.edsoo.ru/7ba5edf2
KoJe0aHuil 4acTuIl BEIIeCTBa
85 [IpeoOpaszoBanue sHeprun B (Ha30BBIX Bbu6mmotreka [JOK
nepexoaax https://m.edso0.ru/97a0672f
bubnunoreka LIOK
86 v 0
PABHEHHE TEILIOBOTO banatica https://m.edsoo.ru/ab1521fb
bubmmoteka IIOK
87 P
CHICHHC sanad https://m.edso0.ru/8ab7f40d
[ToBepxHOcTHOE HaTsKeHUE. KanumsipHbie
88 siBJIEHUs. J{aBieHue 1Mo UCKPUBJIEHHON bubmuoreka [IOK
MIOBEPXHOCTBIO KUAKOCTH. Dopmyra https://m.edsoo.ru/b42f1f97
Jlamutaca
O06001IeHre U cCUCTEMATU3AIHs 3HAaHUN 110
89 TeMe "ArperaTHele COCTOSIHUS BEIIECTBA bubmorexa HOK
P B ' https://m.edso0.ru/0b52575¢
da30BbIE IEPEXOABI
KonTponbnas pabora no Teme "ArperatrHoie bubmuoreka [IOK
90
cocrossHus BenlecTBa. @a3oBbie nepexoas” https://m.edsoo.ru/7dc2a739
o1 DnekTpu3anus Tel U €€ MpOosIBICHUSI. bubnuotexa [JOK

Dnektpuueckuii 3apsia. [[Ba Buna

https://m.edsoo.ru/laff445f
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ANeKTpruYecKux 3apsaaoB. [IpoBogHuKy,
IURJIEKTPUKU U ITOTYITPOBOJAHUKN

DneMeHTapHbIN AEKTPUIECKUN 3apsil. 3aKOH

bub6nmoreka [IOK

92
COXPAHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/f49afd24

03 B3aunmoneiictBue 3apsioB. Toueunbie bubnunorexa LIOK
3apsbl. 3akoH Kynona https://m.edsoo.ru/445b7746

bubnunoreka LIOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ecba

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

95 Onektpuueckoe nose. Ero neiictBue Ha bubnmnorexa [JOK
BJIEKTPUYECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanps:k€HHOCTD 3J€KTPUYECKOTO MOJIS.

96 [TpoOHpIii 3aps. JInHUKM HaNPsHKEHHOCTH bubnnorexa [JOK
anekTpuyeckoro nosst. OqHOpoHOE https://m.edsoo.ru/3dac6957
ANEKTPUYECKOE I10JIe

97 IToTeHIManbHOCTD JJIEKTPOCTATUYECKOTO bubmmnoreka HOK
nosist. Pa3HOCTE OTEHIIMANIOB U HAIIPSKEHUE https://m.eds00.ru/80021447
[ToTennuanpHas YHEPTUS 3apsiia B

98 ANIEKTpOCTaTUYecKOM rose. [loTernman brbmmorexa LIOK

p ' https://m.edsoo.ru/af5fa389
3IEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TIOJIS I PA3HOCTH
99 MOTEHINAJIOB IS DJIEKTPOCTATHIECKOTO bubmmorexa LIOK
H A p https://m.edsoo.ru/df7a6838
TIOJIst

100 [TpuHIM Cyneprno3UIIUH dJIEKTPHUSCKUX bubmmoreka [JOK
roseun https://m.edsoo.ru/Ocfe4a6c

bubnmnorexa LIOK

101 P

CHICHHC saad https://m.eds00.ru/5a582263

102 ITone Toueunoro 3apsaa. [Tone paBHOMEpHO Bbubmuoteka [IOK
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3apsHKEHHON cepsl

https://m.edsoo.ru/b297b5c3

[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

103 mapa. ITone paBHOMEpHO 3apsiKEHHOM bubmmorexa [IOK
pa. P p P https://m.edsoo.ru/f7a665ee
OCCKOHEYHOM IIOCKOCTHU
104 [IpoBOHUKY B 3JIEKTPOCTATUYECKOM TOJIE. bubnunorexa LIOK
VYcnoBue paBHOBECHS 3apsiiOB https://m.edso0o.ru/32405eab
JIM3IEeKTPUKY U TTOITYIPOBOJIHUKH B Bu6muotexa [JOK
105
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Konnencarop. OnekTpoéMKOCTh
106 KOH, I[eHcaTo pa 3neKTp 0EMKOCTb IIJIOCKOI0 bubmorexa [JOK
A pa- P https://m.eds00.ru/845b4f73
KOHJIEHCaTopa
107 ITapannensHOE COeAUHEHUE KOHICHCATOPOB bubmorexa [JOK
P s s P https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenrHOE COeTMHEHNE bu6nmorexa LIOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/1e992920
109 OHeprus 3apsHKEHHOTO KOHACHCAaTopa bubmorexa [JOK
P P A P https://m.edso0.ru/73a34f18
bu6nmorexa LIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBro>keHue 3apsKEHHOM YacTULIBI B bubmmoteka IIOK
OJTHOPOZHOM JJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o011ieHre 1 cucTeMaTu3ays 3HaHu# 10 bu6muoreka [JOK
Teme "DnekTpuyeckoe nose" https://m.edso00.ru/5752603f
114 KonTponbhas pabota no teme bubmuoreka [IOK
"DnexTpuueckoe mose" https://m.edsoo.ru/cefe90e9
115 Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHSI bubnuorexa [JOK
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CYIICCTBOBAHUS MOCTOSAHHOI'O
SJICKTPHUYCCKOI'0 TOKa

https://m.eds00.ru/233311b5

116 Wcrtounuku Toka. Hanpsixenne u 3/1C ]r?tPtI[iH/P/IrZTee(;(:)(I)lr(S}é 8394115
117 3akon OMa Juist y4acTKa LETH. bubnmnoreka HOK
DIEeKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTD CONIPOTUBIICHUS! OJTHOPOJIHOTO
118 MIPOBOJIHHUKA OT €0 JIJTMHBI U TIJIOIIA TN Bubmaorexa ITOK
https://m.edsoo.ru/95fcdf51
MONIEPEUYHOT0 CEYCHUS
119 VY aenbHOE CONPOTUBIICHUE BEIIECTBRA. bubmmorexa [JOK
Permrenue 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarenvHOE, MapaIebHOE, bubnunoreka LIOK
CMEIIAHHOE COECIMHEHNE MMPOBOJHUKOB https://m.edso00.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 3IEKTPUUECCKUX bubnnoreka [JOK
neneit. [Ipasuna Kupxroda https://m.eds00.ru/1794cf37
bubnnorexa [JOK
122 Pemterite aza https://m.edSO(])_.[ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubmuoreka [IOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605c5¢
bubmuoreka [JOK
124 Pemterme sanat https://m.edSO(])_.Iru/6761bf0f
195 MOMHOCTB 2IEKTPUYECKOr0 TOKa. TeruioBas bubmmnoreka HOK
MOIIHOCTb, BBIJIEIIIEMAsl HA PE3UCTOPE https://m.eds00.ru/99750a6f
bubnuotexa [JOK
126 Pemterrte saza https://m.edsogru/eb72f024
197 OJIC u BHyTpEeHHEE CONPOTUBIIEHUE bubnuotexa [JOK
HMCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma 115 TOJTHOH (3aMKHYTOI) bubmuoreka [IOK
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https://m.edsoo.ru/1794cf37
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BJIEKTPUYECKON LIETTH

https://m.edsoo0.ru/221f40fb

bu6nuoreka [IOK
12 P
o clieHie sanat https://m.eds00.ru/35800679
bu6nunorexa LIOK
1 M
30 OHIHOCTD HCTORHHIA Toka https://m.edsoo.ru/a0ae51d8
bu6nunoreka LIOK
131 Koporkoe sambixaiie https://m.eds00.ru/5465632
132 KonneHcaTop B ienu MOCTOSSHHOTO TOKa bubmmorexa [JOK
A pri https://m.edso0.ru/35368f3e
bubnuoreka [IOK
133 P
CHICHACE sakad https://m.edso0.ru/4410cef0
134 Pemenue 3amau mo teme "IlocTOSTHHBII bubnunoreka LIOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "llocTostHHBIN bubnnorexa [JOK
AIEKTPUUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agaa mo teme "IlocTostHHBIN bubnuoreka [{OK
AIEKTPUIECKUN TOK" https://m.edsoo.ru/eb5d4687
137 O06o011eHne U cucTeMaTu3alys 3HaHuH 110 bubmmnoreka HOK
teMe "[1oCTOSHHBIN 2IEKTpUUECKU TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbHas padota no teme "IlocTostHHBIN bubmmnoreka HOK
AIEKTPUIECKUN TOK" https://m.edso00.ru/1885ddf1
DneKkTpruyecKasi MPOBOAUMOCTh Pa3IMUHbIX
139 BE eciB Drek IE‘IGCKHI/Iﬁ TOK BpMeTaJ'IJ'IaX bubmorexa HOK
o ) P ’ https://m.edsoo.ru/da794295
CBepXIpoBOANMOCTh
DNEeKTPUUECKUN TOK B pacTBOpax U
140 acryiaBax 3JIeKTpoJUTOB. 3akoHbl Dapanes bubmorexa HOK
P P ’ past https://m.eds00.ru/4b423491
JUTSL DIIEKTPOIIH3a
141 DnexTpuuecKuil ToK B razax. [lmazma bubmuoteka [IOK
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https://m.eds00.ru/92d92f76

DNeKTpUYECKUil TOK B Bakyyme. BakyymHbie bubmmoreka [JOK
142
PUOOPHI https://m.edsoo.ru/2E+160
143 DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX bubmorexa LIOK
https://m.edsoo.ru/ab61c660
bu6nunoreka LIOK
144 TomynpoBoHioBbie MpHOOpE! https://m.eds00.1u/83622200
@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKA U HAMIPSKEHUS B
LMY MOCTOSITHHOT'O TOKA MPU MOMOIIU
145 aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX bubnnoreka [JOK
pubopoB" unu "3HaKOMCTBO ¢ IUPPOBOIt https://m.edso0o.ru/5643ea56
nabopartopueii o ¢puzuke. [Tpumepsl
M3MepeHus: PU3NIECKUX BEITHIUH MPH
MTOMOIIM KOMIIBIOTEPHBIX JaTYHUKOB"
®uznueckuil NpakTUKyM 1o teme "M3yuenue
146 HepaBHOMepHOl;“)O L[BI/I;I;{HI/IH C L[ENBI0 a bubnmorexa [JOK
. " https://m.edso0.ru/f6292f5f
oTpesieNIeHUs] MTHOBEHHOW CKOPOCTH
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenune yCKOpeHHUs IpU
147 MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM bubmuoteka [IOK
JBUKEHUH 110 HAKJIOHHOW MJIOCKOCTH" WU https://m.edsoo.ru/6960b6ef
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH IIPH PAaBHOYCKOPEHHOM JBUKEHUN"
Pu3NYECKUl IPAKTUKYM 110 TEME
148 "N3mepeHune yCKOpEeHHsI CBOOOTHOTO bubmmoreka [JOK
najgeHusa" win "M3yueHue ABUKEHUS Tena, https://m.edsoo.ru/d1ea2402
OpOILIEHHOT0 TOPU30HTAIBHO"
149 dusnyeckuil npakTukyM no teme "M3ydyenue bubmuoteka [IOK
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151

JBIKEHUS TeJa TI0 OKPY>KHOCTHU C
MOCTOSIHHOM MO MOJIYJIFO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCMMOCTH MEPUOJIA
oOpallleHus KOHMYECKOr0 MasiTHUKA OT €ro
napameTpoB"

@uU3NYECKUM IPAKTUKYM 110 TEME
"M3mepeHune paBHOJACHCTBYIOLICH CUIIBI TTPH
IBUKEHUH OpyCKa MO HAKJIOHHOMN
mwrockoctu" uiu "IIpoBepka runoTe3sl O
HE3aBHCUMOCTH BPEMEHHU JIBIKEHUS Opycka
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTositHue OT ero Macch”

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
yIPYTrOCTH, BOZHUKAIOMIUX B MPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanuu’
unu "M3ydeHue TBUKEHUS CUCTEMBI TET,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIETKUi OJ10K"

https://m.edsoo.ru/bcf53514

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

bubmuoreka [{OK
https://m.edsoo.ru/b55b81al

152

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYUHE YTII0BOTO KOY(PPUIIUEHTA
3aBucumoct Frp(N)" min "MccnenoBanue
JBUKEHMs OpyCKa 110 HaKJIOHHOM TIOCKOCTH
C MepeMeHHbIM K03((HUIIMeHTOM TpeHus"
niu "M3ydeHne ABMKEHUS Ipy3a Ha Bally C
TpeHuem"

bubmmoteka IIOK
https://m.edsoo.ru/b83b1607

153

@uU3NYECKUI NPAKTUKYM IO TEME
"HccnenoBanue ycioBUid paBHOBECHS

bubmmoreka [IOK
https://m.edsoo.ru/4a04f4f7
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TBEPOI0 TeJa, UMEIOIIETO OCh BPALICHUS"
uinu "KoHCTpyrnpoBaHWE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOWYMBOCTHU TBEPJIOTO TeJla, UMEIOIIErO
Ionaas onops"

@uU3NYECKUM IPAKTUKYM 110 TEME
"M3MmepeHue uMiysabca Teljia o TOpMO3HOMY
nytu" wim "M3mepeHue Cuiibl TIrU, CKOPOCTH
MOJIEJIN 3JIEKTPOMOOMIISE M MOIIIHOCTH CHUJIBI
Taru" nin "CpaBHEHUE U3MEHEHMS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" HIIH
"HccnenoBanue coxpaHeHus: UMIyJbca Ipu
ynpyrom B3aumoaenctsun" unu "Msmepenue
KMHETUYECKOW SHEPTUu Teja 10 TOPMO3HOMY

yTH

bubmuoreka [IOK
https://m.edsoo.ru/856fh28e

155

duznyeckuil npakTukyMm no teme "M3ydyenue
M30TEPMHUUYECKOTO MpoIiecca
(pexoMeH10BaHO MCTIONIb30BaHue HU(POBOH
naboparopun)" win "M3ydeHue n30X0pHOTO
nporuecca" wim "M3ydenne n306apHoro
npouecca” wm "lIpoBepka ypaBHEHUS
COCTOSIHUSA"

bubmmoteka IIOK
https://m.edsoo.ru/e0fe7e07

156

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue yaenbHoi TenaoéMKocTu" niu
"HccnenoBanue nporecca OCTbIBAHUS
Bemectsa" wim "HcciaenoBanue agnabaTHOroO
npouecca” nim "M3ydyeHne B3auMocBA3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATYpPbl KUTIEHUS

but6mmorexa [IOK
https://m.edsoo.ru/2f2faa61
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JKUIKocTen"

157

®u3nYecKuil mpakTUKyM 1o Teme "M3yuenue
3aKOHOMEPHOCTEN HCIIapeHUsl JKUAKOCTENH"
unu "M3mepeHue yaenbHOM TemIOThI
I1aByieHus Jabpaa" win "M3yuenue cBONCTB
HachlIEHHBIX NapoB" wiu "M3Mepenue
abCOIOTHOM BJIQKHOCTH BO3/lyXa M OLIEHKA
Macchl mapoB B nomenienun". Mamepenue
Kod((dulMeHTa MOBEPXHOCTHOTO HATSKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/6bl1a23b5

158
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@uU3NYECKU IPAKTUKYM 110 TEME
"HaOtoieHne peBpalieHust SHEPTUU
3apsOKEHHOT0 KOHJIGHCATOPa B SHEPTHIO
n3iydeHus ceeroanona’ wiu "Mzydenue
MPOTEKAHHUS TOKA B IIETIH, COACPIKAIICH
koHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHLMATIOB (HAIIPSLKEHUS) TIpU
IOCJIEJOBATEIILbHOM COECIUHEHUN
KOHJIEHCAaTOPOB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue cMEMIaHHOTO COEIMHEHUS
pesuctopoB" unu "M3mepenue ynenbpHOro
COIIPOTHBIIEHUS IPOBOIHUKOB'" WK
"HccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPsDKEHUS TS JIAaMIThl HaKaJTuBaHUs "

bubnunoreka LIOK
https://m.edsoo.ru/ec424377

bu6nmorexa LIOK
https://m.edso0.ru/2b179d98

160

Pu3NYECKU IPAKTUKYM I10 TEME
"HaGmronenune snextponusa" uim
"N3mepenue 3apsaa 0JTHOBAJIEHTHOTO HOHA"
nin "UccienoBanye 3aBUCUMOCTH
COTIPOTHUBIIEHUS TEPMOPE3UCTOPA OT

bubnunorexa LIOK
https://m.edsoo.ru/64b6e901
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temneparypbl” win "CHATHE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

PesepBHelit ypok. O000IICHHE 1

161 cucTeMaTu3alus 3HaHU 10 TeMe Bubmorexa IIOK
: o https://m.edso0.ru/ed017d93
Kunematuka
PesepsHEIil ypok. O0001IIEHNE U
162 CHCTI;MaTHBZp W 3HAHUU 110 TEME Bubmmoreka HOK
' B https://m.eds00.ru/3149956b
'NTunamuka"
PesepBusblii ypok. O0001IEHNE 1
163 CI/ICTI;)MaTI/IL’»Zp vt 3HaHUU 110 Teme "CraTtuka Bubmorexa LIOK
B " https://m.edso00.ru/0f9752ac
TBEPAOIo Tella
PesepBusblil ypok. O000IMIEHNE 1
164 CI/ICTEM&TI/ISZP WS 3HAHUH 110 TeMe "3aKOHBI Bubmzorexa LIOK
" " https://m.edso0.ru/6¢c0df9cc
COXPAHEHHUS B MEXaHHUKE
PesepBusblil ypok. O000IMIEHNE 1
165 CI/ICTEM&TI/ISZP ¥ 3HaHui 1o TeMe "OCHOBBI Bubmorexa IIOK
R . " https://m.edsoo.ru/de148976
MOJICKYJSIPHOKHUHETUIECKOU TEOPUH
PesepBusblil ypok. O000IIEHNE 1
166 CI/ICTI;MaTI/I?;Zp W 3HAHWI 110 TEME Bubmorexa LIOK
1 https://m.edsoo.ru/Obcc77cl
"TepmoanHamuka. TernaoBsie MalIuHbI"
PesepBHelit ypok. O600111eHNE 1
167 cUcTeMaTHu3als 3HaHUM o TemMe bubmuorexa [{OK
"ArperarHble cocTosiHus BemecTBa. Da3zoBbie https://m.edsoo.ru/59ca5c91
nepexoanr”
PesepBHsblil ypok. O0001IIEHNE 1
168 CI/ICTI;MaTmZp W 3HAHUU 110 TEME BrbmroTexa [IOK
" 8 " https://m.edso00.ru/f2381c0c
DNeKTpruYecKoe mosie
169 PesepBHEIit ypok. O000IICHHE 1 bu6mmoreka [JOK
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CHUCTEMaTHU3allis 3HAHUM 110 TEME
"ITocTOSHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/3cae6dal

PesepBHelit ypok. O000IICHHE 1
170 cucreMaTtu3aius 3Hanuit no teme "Toku B 1
pa3nuyuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 170

16

bu6nmorexa [IOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KojauuecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara
Tema ypoka Kourpoabsuble IIpakTuyeckue undposbie
n/n Bcero H3yYeHUs
padoTsI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
BzauMoneiicTBre MOCTOSIHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE 1oJie 1 bubmmorexa [JOK
pOBOL ' ' https://m.eds00.ru/487a8593
['unore3a Amnepa
BexTop marauTHON nHAyKIMU. [TpuHnun
2 cyIe 13031/1 1 M&FHI/ITfIiI)? noneﬁp JII:IHI/H/I 1 bubmorexa LHOK
yrep vu ' https://m.edsoo.ru/4clabcch
MarHUTHON WHITYKITUU
3 MarsnuTHoOe 1oJjie IPOBOTHUKA C TOKOM. 1 bubnunoreka LIOK
OnbIT OpcTena https://m.edsoo.ru/d35d5262
) bubnnorexa [IOK
4 A 1
Cuna Ammiepa, 6 HATIPABIICHHE H MO T https://m.edsoo.ru/26d9c5ba
bubmmoteka IIOK
5 P 1
CILICHHE 3anat https://m.edsoo.ru/a37a0c21
5 IIpumenenue 3akoHa Amnepa. 1 bubmmnoreka HOK
DeKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuta JlopeHniia, e€ HanpaBieHHE H MOIYJIb.
7 )leKeHIfe 3a ;DKeHHog YaCTHUIIbI B ’ 1 brbmmorexa LTOK
P H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JI€
bubmmoteka IIOK
8 Pemrenue 3aga 1
HICHUE 3a1ad https://m.edso0.ru/504e98c7
but6mmorekxa [IOK
9 Pa6ora ¢ Jlopenma 1
Ta CHIIBT JIOpeHl https://m.edsoo.ru/d518be4b
b K
10 Pemenue 3amau 1 nommorexa O

https://m.eds00.ru/93617bd9
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1 MarsuTtHoe 110J1¢ B BEIICCTBE. bubnunoreka LIOK
deppoMarHeTuky, napa- U JuaMarHeTUKU https://m.edso00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppOMArHETUKOB. bubnmnoreka HOK
[Tpumenenue GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
13 Pemenue 3agaud nmo reme "MarautHoe bubnuorexa [{OK
nosne" https://m.edsoo.ru/5b55c307
14 Pemenue 3anau mo reme "MarautHoe bubnunoreka LIOK
nosne" https://m.edsoo.ru/41c4ae8a
15 SIBneHue IEKTPOMArHUTHON UHAYKIIUH. bubnuorexa [IOK
[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU https://m.edsoo.ru/b3efalcl
bubnuoreka [{OK
16 OAC nanyKimn https://m.edso0.ru/48150bd8
17 3aKOH JIEKTPOMATHUTHON MHAYKIIMHU bubnnoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe noiie. Toku bubmmorexa [JOK
dyko https://m.edsoo.ru/15abel40
19 OJ1C uHAYKINY B ABUKYIAXCS bubnmnorexa [JOK
MPOBOJHUKAX https://m.edso0.ru/0235¢c02
bu6nmorexa LIOK
20 Pemenne 3axas https://m.edsoo.ru/4dfda618
bubnmorexa LIOK
21 Hpasuno Jletua https://m.edsoo.ru/bbc22726
WNunykruBHocTh. KaTylika MHAYKTHBHOCTH bubmuoreka [IOK
22
B IIETIU MOCTOSIHHOT'O TOKa https://m.edso0.ru/621eae9d
SAsnenue camonnaykuu. IC bubnunorexa LIOK
23
CaMOMHIYKLIHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TIOJIST KaTYIITKU C bubnuotexa [JOK

TOKOM. QHCKTpOMaFHI/ITHOC II0JIC

https://m.edsoo.ru/b3cOad1l
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bubnunorexa LIOK

25 Peuterne sazat https://m.edso0.ru/88f69d2b
26 O06001IeHre U cCUcTEMaTU3aIKs 3HAaHUH 110 bubnuorexa [{OK
Teme "DIeKTpoJuHaMuKa" https://m.eds00.ru/76484025
97 KonrponsHas pabora o Teme bubnuoreka [JOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
08 KonebarenbHas cucrema. CBOOOIHBIC bubmuorexa [IOK
KoJiebanus1. ['apMoHnYecKre KojeOaHus https://m.edsoo.ru/7¢c1db385
29 KunemaTtnueckoe v iTMHaMHU4YECKOE bubnnorexa [IOK
oIMcaHue KoiedaTenbHbIX IBIKECHUNA https://m.edsoo.ru/87ce9498
DHepreTuieckoe onucanue. BeiBos
JTUHAMHAYECKOTO OMUCAHUS TAPMOHHYECKUX bubnunoreka LIOK
30 .
KOJIeOaHUM U3 UX IHEPTreTUUYECKOTO U https://m.edso00.ru/e3c99692
KMHEMATHYECKOTO OTTUCAHUS
. bubnnorexa [JOK
31 AMIIMTY 1A 1 (asa Konebarmi https://m.edsoo.ru/7a0c439a
Ilepuon u yactora xonedaunuii. [lepros
MaJIbIX CBOOOHBIX KOJICOaHUH
32 MareMaTtudeckoro MastTHuka. [lepuon bubmorexa HOK
. https://m.eds00.ru/e0399319
CBOOOHBIX KOJI€0aHUH NPY>KUHHOTO
MasTHHKA
33 3aryxatomue kojiebanusi. BeiHyk1eHHbIE bubmuoreka [IOK
KoJniebanusi. Pesonanc https://m.edsoo.ru/72e93d09
bubnunorexa LIOK
34 ABrokonebana https://m.edsoo.ru/6add2644
but6mmorekxa [IOK
35 Pemienue 3amau https://m.edsoo.ru/addeec71

https://m.edso0.ru/756123c5
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Ypok-koHpepeHus "MexaHndeckue

36 KoJIeOaHUsI B MY3bIKQJIbHBIX bubmmorexa [JOK
'}'I https://m.edso0.ru/8ef587be
WHCTPYMEHTaX
37 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110 bubmuorexa [IOK
teMe "MexaHundeckue KoneOanus" https://m.edsoo.ru/eb84182f
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnmnoreka HOK
38 .
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTATYbI
39 3a E)I ;, KOHJIGHCATOpa C aMILIUAT O};IHCI/IJ'IBI bubmmorexa [JOK
DA A P yA https://m.eds00.ru/093f9afl
TOKa B KOJIe0aTeIbHOM KOHTYpe
3aKOH COXpaHEHMsI SHEPTUU B UACATLHOM Bbu6motreka [JOK
40
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue JIeKTPOMarHuTHbIC
41 Kon}:éaﬂpllljl Bein peHHme bubmorexa HOK
' THA https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJIeOaHus
42 IlepemeHnHsbIl TOK. Pesucrop u bubmmnoreka HOK
KOH/JIEHCATOP B LIETIH IIEPEMEHHOI0 TOKA https://m.eds00.ru/84836152
43 Karymka HHIyKTHBHOCTH B LIETTH bubmmnoreka HOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1st SJIEKTPUYECKOH TIenu bubnmnorexa [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MomHOCTh EPEMEHHOTO TOKA.
45 AMII'IL;II/IT Hoepn €HCTBYIOIIIEE 3HAUCHHE brbmmorexa LTOK
a A yrom https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HATPSHKEHUS
46 Pe3onaHc B 351eKTpHUECKON LIeTIH Bubmmorexa [IOK
P t https://m.eds00.ru/087506df
47 Pemenue 3agau bubmmorexa [JOK

https://m.edso0.ru/al16836a4
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WneanbHbrif Tpanchopmatop.

48 [IpousBocTBO, NEepenaya u noTpediieHue bubmorexa LIOK
POTSBOACTEO, TIEPEA P https://m.edsoo.ru/fo7418ae
ANEKTPUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
49 anekTposneprun. Kynerypa bubmmoreka [JOK
HCIIOJIb30BAaHHUs DJIEKTPO3HEPIUU B https://m.edsoo.ru/a6f74d93
[TOBCEIHEBHOM JKU3HU
bubnunoreka LIOK
P
50 cHicHme salat https://m.edsoo.ru/ee6677ed
bubnunoreka LIOK
°1 Pemterrte aza https://m.edsoo.ru/7cab59f8
59 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 110 bubnnorexa [JOK
TeMe "DIeKTpOMarHuTHBIE KoseOaHus" https://m.edso0.ru/401024a9
MexaHn4eckre BOJHbIL. XapaKTEPUCTUKH bubnnoreka [JOK
53
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHHUYECKUX BOJTH bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bu6nmorexa LIOK
. X
= 3BYK. XapaKTCpHCTHIH 3ByKa https://m.eds00.ru/138b6f09
Wudpa3syk u yiabrpa3Byk. LllymoBoe bubmuoreka [IOK
56 N
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://m.edsoo.ru/7380038f
bu6nmorexa LIOK
57 P
CHICHHC sanad https://m.edsoo.ru/cfd918bf
58 DneKTpOMarHuTHbIE BOJIHBL. M3nydueHue bubmuoreka [IOK
DIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHEpPrust JJIEKTPOMArHUTHBIX BOJIH. bubnuotexa [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [Ixana >7E€KTPOMArHUTHBIX BOJIH. bubnuotexa [JOK
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[TpuMeHeHHE IEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY

https://m.edso0.ru/49belf9e

HpI/IHI_[I/IHLI PaaruoCBA3U U TCICBUACHUS.

bu6nmorexa [IOK

61 Pamuonoxarusi. 3JI€KTpOMj:1FHI/ITHOG https://m.edsoo.ru/9f96FLE8
3arpsi3HEHUE OKPYKAIOLIEN cpebl
62 Kontponbnas padota nmo teme "Konebanus bubnmnoreka HOK
Y BOJIHBI" https://m.edso0o.ru/4f7985a0
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubmmoreka [JOK
pacnpocTpaHeHUs CBeTa https://m.eds00.ru/f9566406
64 Pemenue 3aga4 Ha npUMEHEHUE 3aKOHA bubnnoreka [JOK
MIPSMOJIMHENHOTO paclpOCTPAHEHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue ceta. [Liiockoe 3epkaiio. bubanorexa [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipemomitenne cBeTa. AGCOTIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeNb MPEIOMICHHUS.
66 ITosHOE BHYTpEHHEE OTpAKEHHUE. buomorexa LIOK
. https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN yroa NOTHOTO BHYTPEHHETO
OTpaKeHHUS
67 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubmuoreka [IOK
OTpaXEHUs U MPEIIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon nydeil B nmpusme. Jlucnepcust cBera. bubmuoreka [IOK
CnoxHbIl coctaB 6emoro csera. [[Bet https://m.edsoo.ru/d8elc3be
69 JInn3zpl. @OKyCcHOE pacCTOSHUE U bubmuoreka [IOK
OINITUYECKAs CUJIA JIUH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n300pakeHuil B TMH3aX U UX bu6muoreka [JOK
cucTeMax. YBEJIUYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
71 Pemenue 3amau Ha moctpoeHue bubnmnorexa [JOK

M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO

https://m.edso0.ru/5a868f09
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JINH3

72 ['a3 xak ontuyeckas cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3amau. [Ipenensr npuMeHUMOCTH bubnmnoreka HOK
Ir€OMETPUYECKON ONTUKU https://m.edsoo.ru/cd174al0
74 CKOpOoCTh CBETA U METO/IbI €€ U3MEPEHUs bubnxorexa LIOK
p a P https://m.edsoo.ru/f32aab06
bu6nmorexa [IOK
;
> Jlucniepens ceera https://m.edsoo.ru/lel6ccée
bubnunoreka LIOK
76 Hurepgepenmua caera https://m.edsoo.ru/5fc0c638
77 KorepenTHble HCTOUHUKH. Y CIIOBUS bubnuorexa [IOK
HaOJI0IEHUST MAKCUMYMOB 1 MUHUMYMOB https://m.edso0.ru/c6416d48
bubmuoreka [IOK
8 Pemenne sanas https://m.edsoo.ru/3061de2b
bubmmoreka IIOK
7 IT
9 PHMEHEHHE MHTEp(EpeHIIn https://m.edso0o.ru/668edbc8
bubmmoteka IIOK
80 Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
81 JudpakionHas pemeTka. Y cioBue bubmmnoreka HOK
HaOJII0/IEHUS TJIaBHBIX MAaKCHMYMOB https://m.eds00.ru/f998d964
bubmuorexa [{OK
2 P
8 Clietme sajad https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonsapwuzanus ceera https://m.edso0.ru/e9890fe9
bubmuoreka [{OK
4 P
8 clierme sanat https://m.eds00.ru/c56c8158
85 CBeToBBbI€ ABJIEHUS B IPUPOJIE bubmuoteka [IOK
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https://m.edsoo.ru/0b36363d

86 O06o001IeHre U cucTeMaTU3alus 3HaHUH 110 bubmmoreka [JOK
Teme "Onrtuka" https://m.edsoo.ru/8a14748b
bu6nunorexa LIOK
87 K 5 O
OHTpOJIbHAs paboTa 1o TeMe «ONTHKa» https://m.edsoo.ru/82315ddA
['paHuUIBI MPUMEHUMOCTH KJIACCUYIECKOM
88 MEXAHUKH. 3aKOHBI DJIEKTPOJNHAMUKHI U bubmorexa LIOK
’ p https://m.edsoo.ru/c9bd77ch
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 [TocTynatel cienuanbHON TEOPUU bubnuoreka [IOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJ.
IIpeoOpazoBanusg JlopeHna. YcioBue
90 bi§ pI/I‘II/III-:HOCTI/I OTHO(I))I/IT;ILHOCTL bubmorexa LHOK
p ' https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHEe BPEMEHHU U
COKpAIIIEHHUE JITTUHBI
o1 DHeprusi ¥ UMNYJIbC PENSTUBUCTCKON bubmuoreka [IOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b MacChl € PHEPTUEH U UMITYJIHCOM bubmuoreka [JOK
PENSATUBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TEILIOBOE M3IYUEHUE bubmorexa [OK
ya https://m.edso0.ru/f54035a5
bubmmoteka IIOK
94 3 B
AKOH CMeTeHHA BuHa https://m.edso0.ru/1c5ff752
but6mmorekxa [IOK
95 r M. II . D
HAIO0TE3a J1aHKa 0 kBaHTax. OTOHEI https://m.edsoo.ru/a5fa218
but6mmorekxa [IOK
96
IHEprus M UMITYILC OTOHA https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnpiTel A. I'. Cronerosa. bubmuoteka [IOK
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https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
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3akoHsl hoTordexTa

https://m.edso0.ru/8c68e5b9

08 VYpaBuenue DitHmreiHa 115 hoTodPdekra. bubmuorexa [IOK
"Kpacnas rpanuna” pororddexra https://m.edsoo.ru/01ef4556
bub6nmoreka [IOK
99 JaBnenue cera. Onwitel [1. H. JIeOenera https://m.edsoo.ru/64bAf966
. bu6nmorexa [IOK
100 BosHoBEIE CROKCTRA HaCTHIL https://m.edsoo.ru/f59cfcec
Boumnsr ne bpoind. J{jmHa BOIHBI A€
101 b 01?11191;1[/1 aI;Me Bl §6J1acm noxanzlldsa 15071 bubmorexa LOK
P P p . https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOIHOBOH Ayaln3M bubnmorexa [JOK
PHyCRYIp Y https://m.edsoo.ru/8ccab62a
bubmuoreka [IOK
103 Judpakius 3JeKTPOHOB HA KPUCTAILIAX https://m.edsoo.ru/30dbalec
Crnenudrka I3MepPEHUN B MUKPOMHUPE.
104 COOI”;“IHz)bHICHI/IH Hezn e eJIéHH(f)CTepr bubmorexa LHOK
. pedt https://m.edso0.ru/65783dec
I'eitzenbepra
bubnmorexa LIOK
105 Pemenne rpagueckux sanas https://m.edsoo.ru/e70195bd
N bubmuorexa [{OK
1 P
06 CHICHHE PACHETHRIX 3a/at https://m.edsoo.ru/ee9b3182
Kontponbnas pabota mo temam: "OCHOBBI
107 CTO", "KopryCKyIsspHO-BOJIHOBOK bubnnorexa [JOK
. PHYCKYAP https://m.edsoo.ru/c3de891a
Tyaau3M
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS
108 aroMa. IImanerapHas MOJ€elnL aTOMa bubnnorexa [JOK
) p g https://m.edso00.ru/312b750a
Pezepdopna
109 ITocrynartel bopa bubmuoteka [IOK
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https://m.edsoo.ru/404dfa9a

110 Buasl cnektpoB. CriekTp ypoBHEM HEpruun bubmmoreka [JOK
aToMa BOJIOpoJia https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJEHHOE U3TyUEHHE bubnuoreka [JOK
cBeTa https://m.eds00.ru/f945d85¢c
112 Tasep bu6nmorexa [IOK
https://m.edsoo.ru/2288a0c4
Hyxkinonuas monens sapa [elizenbepra-
113 I/I}B]aHeHKO. 3apsin u MaECOBoe tn/lcn(l)) snpa. bubmmorexa [JOK
https://m.edsoo.ru/34ada5de
N3oTonbl. PagnoakTMBHOCTH
3aKkoH paguoakTUBHOIO pacnaaa. CBoicTBa
114 WOHU3UPYIOLIEro u3iyueHus. Bnusuue bubnuoreka [IOK
PaaO0aKTUBHOCTH Ha KUBBIC OPTaHU3MBbI. https://m.edsoo.ru/aab98bef
Jlosumerpus
DHeprus CBA3U HYKJIOHOB B sAlipe. SnepHbie
cuibl. [ledekt maccel sapa. SAnepHbie
115 peakuuu. Snepusie peakTopsl. [IpobnemMsr bubnnorexa [JOK
YIPaBIIEMOT0 TEPMOSAEPHOIO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTHYECKHUE aCIIEKThI Pa3BUTHSI
SIIEPHOM DHEPTETUKH
Mertoabl perucTpaiuuu U UCCIET0BAHUS
3JeMEHTapHbIX YacTull. ODyH/IaMEeHTAIbHbIE
116 B3auUMOJEICTBUSA. bapnoHbl, ME30HBI U bubmmorexa [TOK
. https://m.edsoo.ru/l1ac08a5b
nentoHsl. [Ipeacrasinenue o CtangapTHON
Mozenu. KBapk-TirooHHast MOJIENb aIpOHOB
®usuka 3a npenenamu CTaHiapTHON
117 Mozenu. TéMHas Matepusi U TEMHas bubnmnorexa [JOK

sHeprus. EnuHCTBO Gpu3nueckoi KapTUHBI
Mupa

https://m.edsoo.ru/c026fd37
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Oransl pa3BUTUS ACTPOHOMHUHU. 3HAYECHUE

bubnunoreka LIOK

118
aACTPOHOMUHU https://m.edsoo.ru/ad73e145
[TpuMEeHMOCTh 3aKOHOB (PU3UKH IS

119 00BSICHEHUS TPUPOJIBI KOCMUYECKHIX bubmunoreka [JOK
00BEKTOB. MeTO/IbI ACTPOHOMUYECKIX https://m.edso0.ru/39¢44028
HCCIICIOBAHNH
CoBpeMeHHBIE ONITHYECKUE TEIECKOTIBI,

120 aIMOTEJIECKOITbI, BHEaTMOC(epHast bubnxorexa LTOK
p ’ p https://m.edsoo.ru/4877aale
aACTPOHOMHUS

121 Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUE bubnunoreka LIOK
3BE3/bI, IJTAHETHI, UX BUINMOE JIBH)KCHHUE https://m.edsoo.ru/aac588eb
Conneuynas cucrema. Connue. ConHeunast

122 akTUBHOCTE. MicTrounuk sHeprun CoyHIa 1 bubmorexa OK

) ’ P t https://m.eds00.ru/22748eb4
3BE3]
3BE3/1bI, UX OCHOBHBIC XapaKTCPUCTHKH.
123 Juarpamma "crieKTpaabHBIN KJIacc — bubmroreia LIOK
P . P https://m.edso0.ru/42169944
CBETHMOCTD
124 3Be31bI II1aBHOM ITOCIIEA0BATEILHOCTH bubmorexa HOK
A A https://m.edsoo.ru/b3cb766¢
Buytpennee crpoeHue 3BE3/1.

125 CoBpeMeHHbIE TTPEICTABIICHUS O bu6nmorexa LIOK
MPOUCXOXKACHUH | BoJtonnu CoJHIa U https://m.edsoo.ru/d09da494
3BE3/1. DTalbl )KU3HHU 3BE3]T

126 Mneunslii [1yts — Hama "anaktuka. Tumnst bubmuoreka [IOK
rajJlakTuK. YEpHBIE ABIPBI B S/Ipax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacmmpenue BeeneHHOM. Bu6 OK

HOJIMOTEKA

127 3akon Xa06mna. Teopust bonbuioro B3peiBa. 1

PenukToBoe H3JIYUCHUC

https://m.edsoo.ru/3dbdf0d2
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128

MacmraGHast ctpykTypa Beenennoii.
MeraranakTuka

bubnunoreka LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOiieMbl aCTPOHOMUU

bubnunorexa LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

134

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmemoBaHue MAarHUTHOT'O ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"UccaenoBaHue CBOMCTB
dheppomarnerukoB" wian "Mccnenoranue
JENCTBUS OCTOSSHHOTO MarHUTa Ha paMKy
¢ TOKOM"

@uU3NYECKUN IPAKTUKYM 110 TEME
"U3mepenue cuibl Amrepa" niu
"N3yueHne 3aBUCUMOCTH CUJIbl AMIIepa OT
cuibl Toka" win "OnpeneseHne MarHuTHOM
MHJYKIUUA Ha OCHOBE U3MEPEHUS CUJIBI
Awmmnepa"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JE€KTPOMArHUTHON MHAYKUIUU'" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 1oasa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue sBIEHUS CAaMOMHIYKIIUN"
i "COopka MOJENN SIEKTPOMArHUTHOTO
resepartopa"

Pu3HYECKUil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bubnunoreka LIOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

but6mmorekxa [IOK
https://m.edsoo.ru/b8fb6391

bubmmoreka [IOK
https://m.edso00.ru/5d159d35
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MasITHUKOB"

DU3NYECKUN TPAKTUKYM I10 TEME

bu6nmorexa [IOK

135 "IIpeoOpa3oBanue SHEPTUH B IPYKUHHOM https://m.edsoo.ru/a28026bd
MasTHHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBaHue nepeMEeHHOr0 TOKa 4epes

136 OCJIEN0BATEIILHO COEINHEHHEBIE bu6nmoreka IIOK
KOHJIEHCATOP, KaTYIIKY U Pe3ucTop" uimn https://m.edsoo.ru/89dc2d90
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIH TIEPEMEHHOT0 TOKa"

137 ®u3nuecKuil NPAKTUKYM IO TEME bubnuorexa [IOK
"N3yueHue napameTpoB 3BYKOBOW BOJIHBI" https://m.edsoo.ru/b100661a
Ou3nyeckuil MpakTUKyM IO TeMe

138 "N3mepenue nokasaresis npeaoMIIeHus bubmmoreka [JOK
crexna" win "[lonydyenue n3o0pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IIJIOCKOTO 3€pKajia U JIUH3bI"

@uU3NYECKU IPAKTUKYM II0 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO

139 paccTosiHUs OT BeleCTBa (Ha IpUMepe bubmuoreka [IOK
KuAkux auH3)" win "M3mepenue https://m.edsoo.ru/b879fb3f
(OKYCHOT'O PaCCTOSHUS PACCEUBAIOLINX
uH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME BuGmorexa LIOK

140 "Habmonenue mudpaxin, https://m.edsoo.ru/8b7ac737

uHTEepEpEeHIINH U TOISIpU3aIy cBeTa"
Pu3nYeCKUil NPAKTUKYM IO TEME
141 "OnpeneneHne UMIyabCa U YHEPTUN bubnuotexa [JOK

PENATUBUCTCKUX YacTULl (1o poTtorpadpusm
TPEKOB 3apsKEHHBIX YacTUI] B MATHUTHOM

https://m.eds00.ru/63756¢c47
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nose)"

142

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1nanka Ha
OCHOBe uccienoBanus Gporordpdexra” wim
"HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA
4yepe3 CBETOAMO/] OT HaIpsKeHus"

bu6nmorexa [IOK
https://m.edsoo.ru/eb916f82

143

144

145

146

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue crekTpa pa3pekeHHOTo
aTOMapHOI'0 BOAOPOJa U U3MEpPEHUE
noctostHHOM Punbepra"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue paanoakTUBHOTO (OHA C
WCIIOJIB30BaHUEM JIO3UMETpa' WIin
"N3yueHue noraomeHus: 6era-4yacTuil
amroMuHueM"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habnronenus 3BE€31HOr0 HebOa
HEBOOPYKEHHBIM I'JIa30M C
HCI0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIOXKEHUH JJIs OTIpeieNIeHUs TI0JI0KEHUS
HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s CeBEpPHOTO
MIOJIyLIApHs U ApKHE 3BE3ABI" NN
"HaOmronenus B Teneckon JIyHbl, TU1aHeT,
TYMaHHOCTEH ¥ 3BE3HBIX CKOILJICHUI"

O060011eHre U cucTeMaTu3alrs 3HaHUH.
Ponb ¢pu3uKu 1 acTpOHOMHHU B
SKOHOMMYECKOM, TEXHOJIOTMYECKOH,
COLIMAJILHOW U 3THYECKOM chepax

bu6nmoreka IIOK
https://m.edsoo.ru/ec651eb8

bubnuoreka [{OK
https://m.edsoo.ru/c3dabe6e

bubmmoreka IIOK
https://m.edsoo0.ru/1072021e

but6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed
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ACATCIIBHOCTH 4YCJIOBCKA

O06001IeHre ¥ cUcTeEMaTH3alus 3HAHUI.

bu6nmorexa [IOK

147 Pousib 1 MecTO (DU3UKHM U ACTPOHOMUU B
. b . p https://m.edsoo.ru/18f19f7c
COBPEMEHHOW Hay4YHOU KapTUHE MHpa
O06o00meHre U CHCTEMAaTH3alNs 3HAHUH.
Ponw dusmndeckoii Teopun B
OPMHPOBAaHUH MPEICTABICHUHN O
148 inznq:woﬁ Ka TiHe MHpa, MECTO bubmmorexa [JOK
. P pa, https://m.edsoo.ru/e7d400f4
(bu3nvecKoil KapTHHBI MUpa B 00IIEM PSTy
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE
149 O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110 bu6nmorexa LIOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHIE U CUCTEMATHU3aIMs 3HAHUN 110 bubnunoreka LIOK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U cUcTEMaTU3aIHs 3HAaHUN 110 bubmuoteka [IOK
teme "JIlmHamuka" https://m.edsoo.ru/2dfbafc5
152 O06o0mIeHre u cucTeMaTH3aIs 3HaHUH 110 bubnuoreka [{OK
teme "Craruka TBEpAOro tena' https://m.edsoo.ru/3cca482e
153 O060061IeHre U cucTeMaTu3alus 3HaHu#| 110 bubmuoreka [IOK
TeMe "3aKOHBI COXPAaHEHHsI B MEXaHUKeE" https://m.edso0o.ru/32a4d1a0
O06o00menre 1 cucTeMaTH3alns 3HAaHUH 110
154 Teme "OCHOBBI MOJICKYJISIPHO- bubmorexa HOK
. y" P https://m.edsoo.ru/ed440ca8
KHHETUYECKON Teopuu
O06o0meHre 1 cHCTeMaTH3alus 3HAHUH 110
155 teme "Tepmonnaamuka. TenmoBbie bubmorexa LIOK
F A ’ https://m.edso0.ru/c63f7c10
MaIIuHbI
156 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110 bubnmnorexa [JOK
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TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexoib"

https://m.edsoo.ru/1d36b5bl

O0001IeHYE ¥ cCUCTEMATU3aLMU 3HAHUI 1O

bub6nmoreka [IOK

157
Teme "DnekTpuyeckoe noie" https://m.edsoo.ru/3bf0def9

158 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 bubnunorexa LIOK
teme "[loCTOsITHHBIN 3IeKTpUYEeCKUd TOK" https://m.edso0o.ru/71453ee6

159 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 110 bubnuorexa [{OK
teme "Toku B pa3nuuHbIX cpeax” https://m.eds00.ru/3d40077a

160 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 110 bubnuoreka [{OK
teme "MarauTHoe mnose" https://m.edsoo.ru/3b4c06ae
PesepBusblii ypok. O0001IEHNE 1

P P . bubnuoreka [{OK
161 cHUCTeMaTHu3alys 3HaHUH 110 TeME
" " https://m.eds00.ru/053e2248
DneKTpoMarHuTHask WHIYKITUS
P y
PesepBHbiil ypok. O000IICHHE 1
162 CI/ICTEM&TI/ISZEI/IH 3HAHUH 10 TEME bubmorexa [JOK
" " https://m.eds00.ru/d6310bfd
MexaHn4eckue KojieOaHus
PesepBHbIil ypok. O6001IeHHE 1
P P . bubmuoreka [IOK

163 CHCTEMATH3aIMs 3HAHUI 110 TEME

" " https://m.edso0.ru/5e2bb83d
DneKTpOMarHUTHBIE KoJIeOaHus
Pesepubiil ypok. O6006111eHIE 1

164 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe bubmuorexa [{OK
"MexaHU4YeCKHUe U PJIEKTPOMArHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 PezepBHblit ypok. O6o011eHNE 1 bubnuorexa [IOK
cucTeMaTu3anus 3Hagui mo treme "Ontuka" https://m.edsoo.ru/52ad1603
PesepBHbIil ypok. O6001ICHHE 1

P P . " but6mmoreka [IOK

166 cucTteMaTusalus 3HaHui mo teme "OCHOBBI

CTO"

https://m.edsoo.ru/5beclc65
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PesepBHelil ypok. O000IICHHE 1

167 CHUCTEMATHU3ALN 3HAHUH I10 TEME 1 Bubmorexa HOK
; B g . https://m.eds00.ru/f7c59d38
KopnyckysipHO-BOJTHOBOM JTyaIu3M
PesepBusblil ypok. O000IIEHNE 1
168 CI/ICTI;MaTI/BZp us 3HaHHfIHl o teMe "duzuka 1 Bubmorexa LIOK
nATHEAR https://m.eds00.ru/1f511654
aroma
PesepsHEIil ypok. O0001IIEHNE U
169 CHCTEM?HI/BZP us 3HaHHfIHl o teMe "duzuka 1 Bubmorexa IIOK
R " https://m.eds00.ru/905c5ce0
aATOMHOTO SIJIpa ¥ 3JICMCHTAPHBIX YaCTHI]
PesepsHElil ypok. O0001IEHNE U
170 CI/ICTI;)MaTI/IL’»Zp Ust 3HaHPII>'IHl 10 TEME 1 Bubmorexa IIOK
" B " https://m.edsoo.ru/2bffb94c
DJIEeMEHTBI aCTPOPHUIUKH
OBLIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI10 KJIACC

Kox
NPOBEPsSIEMOT0
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero o01ero odopa3oBanus

10.1

JleMOHCTpHpOBaTh HA TpHMEpax poiib U MecTo (Gu3uku B (HOPMHPOBAHHUH
COBPEMEHHON HAyYHOW KapTHHBI MHpA, B PA3BUTHH COBPEMEHHOW TEXHHKU W
TEXHOJIOTH, B TPAKTUYECKON JIEATECIIbHOCTH JIFOICH

10.2

YuuThIBaTh TpaHWIBl TMPUMEHEHUS M3YYCHHBIX  (DU3MYECKHX  MOJCICH:
MaTepuaibHas TOYKa, HHePIIUAIbHAS CUCTEMA OTCUYETa, aOCOFOTHO TBEPAOE TEIIO,
WJICaJIbHBINA ra3; MOAEIN CTPOCHUS ra30B, JKUIAKOCTENH U TBEPABIX TEJI, TOUYCUHBIN
AJICKTPUUCCKUHN 3aps]l — IPU PEIICHUH (PU3HYECKUX 3a/1a4

10.3

104

Pacno3naBare (usnyeckue sBieHHs (MIPOLECCH) W OOBACHATH MX HA OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KHHETUYECKOH TEOpPUU CTPOCHHUS BEIIECTBA U
QJIEKTPOJIMHAMUKH:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  IPSIMOJUHEIHOE
JBWD)KEHUE, CBOOOJHOE TMAZeHWE TeN, JBWKCHHE IO OKPYKHOCTH, WHEpPLUS,
B3auMoJieiictBue ten; quddy3us, OpOyHOBCKOE JIBUXKEHHUE, CTPOCHHUE JKUAKOCTEH
U TBEPABIX TeJd, HM3MEHEHHe o0bEéMa Tel NpU HarpeBaHuU (OXJIAXKIEHHH),
TEIUIOBOE paBHOBECHE, MCIIAPEHUE, KOHJAEHCAlMs, IUIaBJICHUE, KpUCTAJUIM3aLus,
KUIIEHHE, BJIAXKHOCTh BO3/1yXa, MIOBBIIICHUE JaBJICHUS I'a3a IIPU €ro HarpeBaHUU B
3aKpBITOM COCYJZI€, CBSI3b MEXK/y ITapaMeTpaMH COCTOSIHMSI ra3a B M30IIpoleccax;
JIEKTpU3aLKs Tell, B3aUMOACHCTBUE 3aps10B

OnuceiBaTh MEXaHMYECKOE [BM)KEHUE, HCIONb3Yys (U3NYECKHE BEITUYMHBIL:
KOOpJAMHATA, IIyTh, IEpEMELICHUE, CKOPOCTb, YCKOpEHHE, Macca Tela, CHIIa,
UMIIYJIbC TeJla, KUHETHYECKas: SHEPIUs, NOTCHIMAIbHAS JHEPIUsl, MEXaHU4eCKas
paboTa, MexaHWYecKas MOIIHOCTb; IPU OINHUCAHUU TPABUIBHO TPAKTOBATh
(¢u3nyecKuil CMBICI HUCIHOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS U EIUHUIIbI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEITUYMHY C JAPYTUMU
BEJIMYMHAMU

10.5

OnuchIBaTh U3yYEHHBIE TEIJIOBbIE CBOWCTBA TEJl U TEIUIOBHIE SIBJICHUS, UCTIONb3YS
¢u3nYecKkue BETWYHMHBI: JIaBJIEHWE Ta3a, TeMIlepaTypa, CPEIHssl KUHETUYecKas
SHEPrusi XAOTHYECKOIO JABMIKEHHS MOJIEKYJ, CpPEIHEKBaApATH4YHAs CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSAs DJHeprus, pabora rasa,
KOO PUITMEHT TIOJIE3HOTO JEUCTBHUS TEIJIOBOTO JBUTATEINSA, MPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3UYECKUI CMBICI HCHOIB3YEMBIX BEIMYUH, WX
0003HAYECHHUs] W EOUHUIBI, HAXOAUTb (OPMYINBI, CBS3BIBAIOIIUE JIAHHYIO
(bU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAM

10.6

OnunceiBaTh M3y4EHHBIE AJIEKTPUYECKUE CBOMCTBA BEIIECTBA M JIIEKTPUYECKHE
ABJIEHUS (TPOLIECCHI), UCIONB3YS (U3MUYECKHE BEIMUMHBI: 3JEKTPUUECKUN 3apsi,
EKTPUYECKOE I10JIE, HAPSKEHHOCTD I10JIs, [IOTEHLAAJl, Pa3HOCTh IIOTEHLUAJIOB;
OpY OMHMCAaHUM TPABHWIIBHO TPAKTOBATh (DU3UYECKUHA CMBICH HCIIOJIB3YEMbIX




BEJIMYMH, WX OOO3HAYCHHS M EIMHHUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3NYECKYIO BETUUYHUHY C JPYTMMH BETUYUMHAMU

10.7

10.8

10.9

10.10

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SBICHUS, HCHONB3yd (hu3HyecKue
3aKOHBI U IIPUHLMIIBL: 3aKOH BceMupHoro tsrotenus, |, Il u 1l 3axonsr HeloToHa,
3aKOH COXpaHEHHS MEXAHWYECKOM HHEpPruu, 3aKOH COXPAaHEHUs UMILYJbCa,
IPUHLNII CYNEPIO3ULUU CUJ, HMPUHLUI PaBHONpPABUS HMHEPLHUAIBHBIX CHCTEM
0TCY€Ta; MOJIEKYJISIPHO-KMHETHUYECKYIO TEOPHIO CTPOCHMs BEIIECTBA, Ia30BbIE
3aKOHBI, CBA3b Cpe/IHEN KHHETUUYECKON SHEPIHH TEIUIOBOTO JIBUKEHUS MOJIEKYII C
a0COJIIOTHON TeMIlepaTypoi, MEepBbIii 3aKOH TEPMOJUHAMUKH; 3aKOH COXPaHEHMS
JJIEKTPUUECKOro 3apsaja, 3akoH KysnoHa; mpu 3TOM pasiavyaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE M YCIOBHUS (TPaHULIBL,
00J1aCTH) TPUMEHUMOCTH

OOBSICHATE OCHOBHEIE IMPUHIUIIBL I[CﬁCTBHfI MallluH, HpI/I60p0B N TCXHHUYCCKUX
YCTpOﬁCTB; pa3ian4aThb yCJIOBUS UX 0€30I1aCHOI0 UCIIOJIb30BaHU B MMOBCEIHEBHOM
KHU3HHU

BBITIONHATE  AKCIIEPUMEHTHI  TI0  HWCCIEAOBAaHUI0 (PU3NYCCKUX SIBJICHUW U
NPOIIECCOB C KCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHIA; MPH 3TOM
dbopmynupoBate mpobiemMy (3aady) M THIOTE3y Y4eOHOro OJKCIEPHUMEHTa,
CcOOMpaTh YCTAHOBKY W3 TPEIIOKEHHOTO O0OpYJOBaHUsS, MPOBOIUTH OIBIT H
(bOpMyITHPOBATH BHIBOJIBI

OCyIecTBISATh MPSMBIE M KOCBCHHBIC W3MEPCHHSI (PU3NYCCKUX BEIWYHUH; TPU
9TOM BBIOMPATh ONTUMAIILHBIA CIOCOO M3MEPEHUS W UCIOJIb30BATh W3BECTHHIC
METO/IbI OI[CHKH IOTPEITHOCTEH N3MEPEHUI

10.11

HccnenoBath  3aBUCUMOCTH  MeXAY  (PU3MYECKMMHM  BEIMYMHAMU €
UCIIOJIb30BaHUEM MPSAMBIX HW3MEPEHHH; NMPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
¢uKcHpoBaTh pPe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKHX BEJIUYMH B
BUjie TabaMIl U rpadUKOB, 1e1aTh BBIBO/BI 110 pe3ybTaTaM HCCieI0BaHUs

10.12

ColOmromaTe mpaBuia 0€30MacHOrO TpyAa NpPHU TMPOBEIECHUU HCCICAOBAaHUN B
paMKax y4eOHOTO SKCIEpHUMEHTa, y4eOHO-HCCIIEeNOBATENbCKON M IMPOSKTHOU
NESATETLHOCTH C MCTOJIB30BaHUEM HM3MEPHUTEIIBHBIX YCTPOUCTB U JIaOOPaTOPHOTO
o0opymoBaHus

10.13

Pemats pacu€THble 3aauM ¢ SBHO 3aJjaHHON (PU3MYECKON MOJEIBIO, UCIOJb3YS
(u3nyecKue 3aKOHbI ¥ MPUHIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 33Ja4u BbIOUpATh
¢u3nyecKyr0 MOJENb, BBLACHATh (PU3MYECKHE BEIMYMHBI U (OpPMYIHI,
HeoOXoauMbIe Ui €€ peleHus, MPOBOJUTh PacyE€Thl M OLIEHUBATh PEAJTbHOCTH
MOJYYEHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBI

10.14

10.15

Pemarh kadecTBeHHbIE 3aJauyu: BHICTpPAWBATh JIOTMYECKH HENPOTHBOPEUUBYIO
LETIOYKY PAaCCYKJIECHHN C ONMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nIecKue IBICHUS

Hcnonp3oBaTe mpu pemieHUH yueOHBIX 3ajjad COBPEMEHHbIE MH(pOpMaIMOHHbIE
TEXHOJIOTHH JAJIS NTOMCKA, CTPYKTYpUPOBAHUs, UHTEPIPETALIMM U IIPEICTABICHUS
yueOHOM M Hay4dyHO-TIONMYJSPHOM HH(GOpMalUU, MOJYyYEHHOW U3 pa3IHMYHbIX




HCTOYHHUKOB, KPUTHUYCCKU aHAJIU3UPOBATH MOJIYIaCMYIO I/IH(bOpMaL[I/IIO

10.16

10.17

10.18

[IpuBoaMTE TpUMEpHI BKJIaJa POCCHUHUCKHX W 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHCHHE TIPOIECCOB OKPYKAIOIIETO MHpAa, B Pa3BUTHE
TEXHUKUA U TEXHOJIOTUH

Hcnonp30BaTh TEOpETUYECKUE 3HAHHS MO (U3UKE B MOBCEAHEBHOM JKU3HU IS
obecrieueHnss OE30MAaCHOCTH TIPU OOpAIIEHUH C TPUOOpaAaMU M TEXHHUYCCKUMU
YCTPONCTBAMH, JUISI COXPAHEHHSI 3/IOPOBbSI M COOTIOJICHHSI HOPM IKOJIOTUIECKOTO
MOBEJICHUS B OKPYXAIOUIEN cpeae

Tpylrne ¢ BbIIOJHEHUEM pPa3IMYHBIX COLUANBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PALMOHAIBHO pACIpEeAesTh O0O0SI3aHHOCTU U
IUTAHUPOBATh JESATENIbHOCTh B HECTAHJIAPTHBIX CUTYAIUsIX, a/JIeKBaTHO OLIEHUBATh
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB IPYIIIBI B PEILIEHUE pacCMaTpUBaeMOM POOIEeMBbI

PabGorate B

11 KUIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
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JleMoHCTpHUpOBaTh Ha MpHUMeEpax poilb M MecTo (Gu3uku B (GOPMUPOBAHUU
COBPEMEHHOM Hay4HOl KapTUHBI MHpa, B PAa3BUTUU COBPEMEHHOW TEXHUKH WU
TEXHOJIOTHI, B MPAKTUYECKON IEeSATENbHOCTH JIIOJIEH, LEIOCTHOCTh U €IUHCTBO
buznuecKoil KapTUHBI MHUpa

11.2

VYuuThIBaTh TPaHULbl IPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJEICH: TOUeUHBIN
JNEKTPUYECKUIM 3apsill, sACpHas MOJENb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO
A]pa Ipy perIeHnd pU3NIECcKuX 3a1au

11.3

11.4

PacnioznaBate (Qusnueckue sBiaeHHs (Mpolecchl) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJANHAMUKH U KBAHTOBOM (PU3UKHU: AJIEKTpUYECKasi IPOBOJIUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJEHCTBHE
MarHuros, JEMCTBME MAarHUTHOIO IIOJS Ha
NPOBOJHUK C TOKOM W JIBUXKYIIMHCS 3apsi, 3JIEKTPOMAarHUTHbIE KoJeOaHUs U

OJICKTPOMArHuTHAsA UWHAYKIUA,

BOJIHBI, TPSMOJIMHEHHOE paCHpOCTpAaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHHE,
uHTepdepeHysa, aUGPaKIUsS U TOJISPHU3ALUL UcTepcus
doToanexkrpuueckuii 3pdext (hoTodddhexT), cBeToBOE AaBiICHNE, BOSHUKHOBEHUE

CBeETa, CBeETa,

JIMHENYaToro CIICKTpa aroMa BOAOpOJa, €CTCCTBCHHAsd W MHCKYCCTBCHHAasd

PAAOAKTUBHOCTD

OnuceIBaTh HU3YUCHHBIC CBOICTBa BeIIIECTBA (SHCKTpI/I‘-ICCKI/Ie,
QJICKTPHUYCCKYIO MMpOBOAUMOCTD PA3JINIHBIX

MarHuTHEIE,
cpen) wu
OJICKTPOMAarHuTHBIC SABJICHUA (Hpoueccm), HCIIOJIB3YA (i)I/ISI/I‘ICCKI/Ie BCIIMYNHBI:

OIITUYCCKUC,

JNEKTPUUYESCKUHN 3apsil, CHJIa TOKA, JIEKTPHUUECKOE HAIMPSIKCHHE, DJICKTPUICCKOE
OJIC, pabora TOKa, WHIYKITUS
MAardfuTHOrO IIOJIsA, CHJIAa AMnepa, cujia HopeHua, I/IH)IYKTI/IBHOCTI) KaTYIHKI/I,

COIIPOTUBJICHUE, Pa3HOCTh IMOTCHIMUAJIOB,

SHEPTHUA JJICKTPUICCKOTO U MAHUTHOTO HOHCP'I, nepuoa 1 4aCtora KoJieOaHHWi B
KoJIe0aTeIbHOM KOHTYPC, 3apsAd W CHJIa TOKa B HIPOHCCCC TAaPpMOHUUYCCKHX




AIIEKTPOMArHUTHBIX KoyiebaHu#, (okycHOe paccTOsSHHE M ONTHYEecKas CHuila
JUH3bI, TPU  ONUCAHUM TPABUIBLHO TPAKTOBaTh  (DU3MUECKHI  CMBICIH
UCIIOJIb3YEMBIX BEJIMYUH, UX OOO3HAUYEHHUSA W E€AMHHUILIBI; YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME IAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMU BEIMUYUHAMU

115

11.6

OnuchIBaTh U3YUYCHHBIC KBAHTOBBIC SBJICHUS U MPOIIECCHI, UCIOIb3Ys (PU3HUCCKHEC
BCJIMYMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETa,
SHEPrusi U UMIYJIbC (DOTOHA, MEPHOJ TOJypachana, SHEPrUs CBSI3H ATOMHBIX
s7iep; MPU OMKMCAHUU MPABUIBHO TPAKTOBATh (M3MUCCKHUN CMBICI HCIIOIb3yEMbIX
BCJIMYMH, MX O0O3HAUCHUS W CIUHHMIIBI, YKa3bIBaTh (HOPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (DU3UYECKYIO BEJIUYUHY C JAPYTMMHU BEIMYMHAMHU, BBIYHUCIIATH 3HAUCHHE
(bU3HYECKON BETUIMHBI

AHanu3upoBaTh (HU3MYECKHE IPOLECCHl W SBICHUS, HCHONB3YS (U3MUECKHE
3aKOHBI ¥ TIPUHIUIBL: 3aKOH OMa, 3aKOHBI ITOCIIEJ0BATEIBHOTO M MapalIeIbHOTO
COE/IMHEHUs TPOBOTHHUKOB, 3aKoH Jlkoyns — JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
UHTYKIUY, 3aKOH MPSIMOJIMHEHHOTO paclpoCTpaHeHHs CBETa, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NPEJIOMIICHUSI CBETa, ypaBHEHHE DWHIITEHHa s poTorddexTa,
3aKOH COXPaHEHHsI DHEPruH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXpPaHCHHS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHsS MAacCOBOTO YHCIa, MOCTynaTsl bopa,
3aKOH  paJIMOAKTHBHOTO  pacmaja; TMpHd  OTOM  pa3iuyarh  CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €T0 MaTeMaTH4YeCKOE BBIPAKEHHE W YCIOBHS (TPaHHUIB,
00J1aCTH) TPUMEHUMOCTH

11.7

11.8

11.9

11.10

Onpeaens{TL HaIrpaBJICHUEC BCKTOpa MHAYKIHWKU MArHuTHOI'O IIOJIA IIPOBOJHHKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopeniia

CTpouTh U ONMKCHIBATh M300paKEHHUE, CO3JaBaeMOE IUIOCKUM 3€pKaJIOM, TOHKOH
JINH301

BBITIONHATE  AKCIIEPUMEHTHI  TI0  HWCCIEAOBAaHUI0 (PU3NYCCKUX SIBICHUU U
MPOIIECCOB C MCMOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX HM3MEpPEHUH; MPH ITOM
dbopmynupoBath mpobdremMy (3a7ady) M THUIOTE3y Y4eOHOro OJKCIEPHUMEHTa,
coOupaTh yCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpYyIOBaHUS, MPOBOAHUTH OIBIT U
bopMyITHUPOBATH BHIBOIBI

OCYH_IGCTBJ'ISITB IIpAMbIC W KOCBCHHBLIC U3MCPCHUA (bI/I3I/I"IeCKI/IX BCJIMYNH, IIpU
9TOM BLI6I/IpaTB ONTHMAIIBHBIN CII0CO0 HU3MCPCHUA U UCIIOJIB30BATh U3BCCTHLIC
MCTOABI OICHKHU l'IOl"peH_IHOCTeI\/’I I/ISMCpCHI/Iﬁ

11.11

HccnenoBath 3aBUCMMOCTH (DPU3MYECKUX BEJIMYMH C HUCIOJIb30BAHUEM IPSAMBIX
U3MEpPEHUI; MpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHUPOBATH PE3YJbTATh
MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHI M TpadHKOB,
JleaTh BBIBOJBI 10 PE3yIbTaTaM UCCIIEI0BaHUS

11.12

CoOmromaTe TpaBuia 0€30MacHOrO TpyAa TpPH TMPOBEIECHWU HCCISAOBaHUN B
paMKax y4eOHOTO »SKCIEpUMEHTa, y4eOHO-HMCCIIEOBATEILCKOM M TMPOSKTHON
NESATETLHOCTH C MCIOJb30BaHUEM H3MEPHUTEIBHBIX YCTPOHUCTB U J1TAOOPATOPHOTO
o0opymoBaHus

11.13

Pemate pacu€THbie 33724 C SBHO 33J]aHHON (PU3WYECKON MOJENBIO, UCTIONB3YS




q)HSH‘-IGCKI/Ie 3aKOHBI U IIPUHIUIIBI; HAa OCHOBC aHaJIn3a YCJIOBUA 3ala4n BI:IGI/IpaTB
(GUBMYECKYI0 MOJeb, BBIACHATh (U3HUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOaUMBIC /ISl €€ PElICHHUs, TPOBOJAUTh PACUYEThl U OLICHUBATH PEaIbHOCTD
MOJYYCHHOTO 3HaYCHUS (PU3NICCKOI BETMUNHBI

11.14

Pemate kayecTBEHHBIE 3a/layd: BBICTPAUBATH JIOTMUYECKU HEMPOTHUBOPECUUBYIO
LEMOYKY PaCCYXICHHM C OMOpOoil HAa M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buznueckue BICHU

11.15

Hcnonb3oBaTh mpu pemieHUH y4eOHBIX 3a/ad COBPEMEHHBbIC MH(DOPMAIIMOHHBIC
TEXHOJIOTHM [JISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U MPEACTABICHUS
yueOHOM M HaydyHO-TIOMYJSPHOW WH(GOpMALUK, TOTYyYEHHOW W3 Pa3IUYHBIX
WCTOYHUKOB; KPUTHYECKH aHATM3UPOBATH TOTy4aeMyto HH()OPMAIIHUIO

11.16

11.17

OOBSCHATH MPUHIUIBI ACUCTBUS MAIllMH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3nu4aTh YCIOBUS X OE30MMACHOTO MCIOIH30BAHUS B TIOBCETHEBHOM KU3HU

[TpuBOIUTH TMpUMEPHI BKJIa/Ja POCCHICKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUpPa, B pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOT U

11.18

Hcnonb30BaTh TEOpEeTUYECKHE 3HAHWS MO (U3UKE B IMOBCEAHCBHOW XU3HU IS
obecrieueHuss OE30MACHOCTH TIPU OOpAIlEHUH C TPUOOpaAaMU M TEXHHUYCCKUMU
YCTPOMCTBaMH, AJIi COXPAaHEHUs 37J0POBbS U COOIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOIIeH cpene

11.19

PabGorare B rpynme ¢ BBINOJIHEHHWEM pa3UYHbIX COLMAJIbHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYIIIBL, PANMOHAIBHO PACHPENENsATh OOS3aHHOCTH |
IJIAHUPOBATH JIESITEINBHOCTh B HECTAHAAPTHBIX CUTYaLUsIX, aICKBATHO OLICHUBATh
BKJIa/1 KaX/I0T'0 U3 YYACTHUKOB I'PYIIIBI B pEIIEHUE pacCMaTpUBaeMOi poOIeMbl




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
pa3niena

Koxa npoBepsiemoro
3jeMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[TIO3HAHW A
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1.2

®duszuka — Hayka o mnpuponxe. Hayunele MeTonbI
MO3HAHUSL OKpYXKaromero mupa. Ponp skcnepumenta u
TEOPHH B MPOIECcCe TO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B
¢busnke

MogenupoBanue (U3NYECKUX SIBICHUH U IPOLECCOB.
Hayunble runoressl. du3nyeckne 3aKOHBI U TEOPHH.
I'panuubl  npUMEHHMOCTH  (PU3MYECKUX  3aKOHOB.
[Mpunmun coorBercTBus. Ponb u Mecto ¢usukm B
(hOopMHUPOBAaHUN COBPEMEHHOIN HAyYHOW KapTHHBI MHpA,
B IIPAKTUYECKOU JIEATEIBbHOCTH JIFOAEH

2.1

MEXAHHWKA
KMHEMATHKA

2.1.1

2.1.2

2.1.3

2.14

Mexanuueckoe JIBUKECHHUE. OTHOCUTENBHOCTh
MexaHuueckoro  jaBwxkeHus.  Cucrema  oTcuéra.
Tpaexropus

Ilepememienne,  ckOpocTb  (CpeoHssi  CKOpOCTb,
MIHOBEHHas CKOPOCTb) M YCKOPEHHE MaTepuaIbHON
TOYKH, HUX TIPOCKIHMU HA OCH CHUCTEMbBI KOOpIAWHAT.
CrnosxeHue nepeMenieHnii u ClIoKeHne CKOpocTei

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE
nBwkeHue.  ['paduku  3aBUCUMOCTM  KOOPJMHAT,
CKOPOCTH, YCKOpEHHs, IIyTM U  IEPEMEILECHUs
MaTepualbHON TOYKHA OT BPEMEHHU

CBoboaHoe nazieHne. Y cKkopeHrne CBOOOIHOTO MaIeHus

2.15

KpuBonnHueliHoe nBuxeHue. PaBHOMEpHOE ABMXKEHUE
MaTepualbHOM TOYKH [0 OKPYXHOCTH. YTJOBas
CKOpOCTbh, JIMHEWHas CcKopocTh. llepuon m yacrora.
[leHTpOCTpEMUTEIIBHOE YCKOPEHUE

2.1.6

2.1.7

TexHuueckue yCTpOMCTBA: CIHAOMETpP, JBUKCHHE
CHapsJIOB, LIEMTHBIE M PEMEHHBIE NTepeIaun

[Ipaktuyeckne pabGoTbl. M3MmepeHHe  MIHOBEHHOMH
ckopoctu. MccnenoBanue COOTHOLICHUS MEXAY IIyTSAMHU,
MIPOMICHHBIMUA TEJIOM 3a IIOCJIEIOBATEIbHBIE paBHbIE
MIPOMEXYTKM  BPEMEHM  INpPU  PaBHOYCKOPEHHOM
JBWKEHUH C HA4aJIbHOW CKOpPOCTBIO, PABHOM HYIIIO.




N3yueHue nBMKECHHUS IIApUKA B BA3KOM JKUIKOCTH.
N3yuenune nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO

2.2

2.3

2.2.1

TMHAMUKA

[Tpunmun otHocuTenbHOcTU [Manmumnes. IlepBbiii 3aKkoH
Herotona. MHeprmanbHble cUCTEMBI OTCUETA

2.2.2

2.2.3

2.24

Macca tena. Cuia. [IpuHnun cynepno3unuu cui

Bropo#i 3akon HproToHa 111 MarepHalbHONM TOYKU B
nHeprmanbHoi cucteme orcuéra (MCO). Tpernii 3akoH
HrroTona st MaTepuanbHBIX TOUEK

3akoH BceMupHoro tsarorenus. Cuna tspkectu. I[lepBas
KOCMHYecKasi CKOpocTh. Bec Tena

2.2.5

2.2.6

2.2.7

Cuiia ynpyroctu. 3akoH ['yka

Cuia tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJIbKEHHS
u cuna tpeHus nokos. Kosdduument tpenus. Cuia
COTPOTHUBIICHUS TPU JBWKEHUU TENa B KUIKOCTH WIIH
rase

HOCTyrIaTeJ'IBHOG n BpalaTCJIbHOC JABHXXCHUC
a0COJIFOTHO TBépI[Ol"O TCJla

2.2.8

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHus. llmedo
cuibl. YcnoBust paBHoBecHs TBEpaoro tena B MCO

2.2.9

2.2.10

23.1

TexHuueckue yCTpOfICTBaZ INOAIIMITHUKHK, ABUKCHHC
HNCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuueckue padotel. M3yuenue ABmkeHus Opycka mo
HaKJIOHHOM MJIOCKOCTH MOJ AEHCTBUEM HECKOJIBKUX CHIL.
UccnenoBanue 3aBUCUMOCTH CuiI YIPYTOCTH,
BO3HUKAIOMIUX B  AeQopMUpyeMON  MpYXKHHE U
pPE3MHOBOM 00paslie, OT BEIUYMHBI UX JepopMaiuu.
HccnenoBanue ycinoBuid paBHOBECHsS TBEPAOrO Tena,
HMEIOIIETO OCh BpallleHus

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmmynsc MaTepHaIbHOU TOYKH, CUCTEMBI
MaTepuaibHbIX TOYeK. MMIynbc cuUlbl U HU3MEHEHUE
HMITYJIbCa TeJIa

2.3.2

2.3.3

3akoH coxpaHenuss ummnyinbca B HMCO. PeaktuBHOE
JIBHOKEHUE

PaGora cuibt

2.34

MomHoCTh CHITEI

2.3.5

2.3.6

Kunernueckass  oHeprus  MaTepUaJIbHOM  TOYKH.
TeopeMao KMHETHYECKOW SHEPTUH

[lorenumaneHas oSHeprus. IloTeHumanbHas >Heprus
yrpyro naegopMupoBaHHON MpyXuHBL [loTeHImanbHas




OHCPIUAd TCJia BOJIM3U MMOBCPXHOCTHU Seman

HOTCHHI/I&]’IBHBIC N HCIIOTCHLIHUAJIBHBIC CHIIBI. CBs13b
pa6OTBI HCIIOTCHIIMAJIbHBIX CHII C N3MCHCHHUECM

231 MEXaHUYECKOW  JHEPTHH  CHCTEMbl  TEJI.  3aKOH
COXpaHEHHS MEXaHUYECKON SHEPrun
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHudeckue yCTpOWCTBA: IBUKEHHME DPAaKeT, BOJIOMET,
o KOIIED, ITPYKMHHBIHA HCTONIET
[IpakTuyeckue padboThl. V3ydeHue cBsA3U CKOPOCTEH Tem
2.3.10 npu HeynpyroMm yaape. MccienoBanue CBsi3U paOOTHI

CHJIBI C U3MEHECHHEM MEXaHHYCCKOM OHCPIUM TCJia

3 MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OcHOBHbBIE TOJOXEHUS MOJEKYISIPHO-KUHETUYECKOU
3.1.1 teopuu. bpoyHoBckoe aBmxkenue. uddys3us. Xapakrep
JBUKCHHSI M B3aMMOJICHCTBUS YaCTHI] BEIIECTBA

Mopenu CTpoeHUs ra3oB, KUJIKOCTCH M TBEPABIX TEN U
3.1.2 00BsICHEHHE CBOICTB BELIECTBA HAa OCHOBE JTHUX
Moneen

313 Macca monekyn. KonumyectBo BemectBa. IlocrosHHas
o ABorazpo

314 TenmoBoe paBHOBecue. TemmnepaTypa U €€ U3MEpPEHHUE.
o [Ikana remneparyp Lenbcus

315 Mopnens wuneanbHoro rasa. (OCHOBHOE YypaBHEHHE
3.1 o MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HIEAIIBHOTO Ta3a

AOcomoTHasE  Temmeparypa Kak ~Mepa  cpeaHei
3.1.6 KMHETUYECKOW DHEPIMM TEIJIOBOIO JIBM)KEHUS YacCTHIL
rasza. [IIkana remneparyp Kenbuna

317 VpaBuenne Kianeiipona — MengeneeBa. 3akoH
o JansToHa

I"azoBbie 3akoHbI. M3omporecchl B HAEaTLHOM rasze ¢
3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM  BEILIECTBA:  HU30TEpMa,
n30x0pa, n3obapa

3.1.9 TexHuueckue ycTporcTBa: TepMOMETp, OapOMeETp

[IpakTuueckue paboTsl. M3mMepeHune macchl BO3ayxa B
3.1.10 KJIacCHOM KoMHare. McceoBaHue 3aBUCHMOCTH MEXKITY
rapaMeTpamu COCTOSIHUS pa3pe’KeHHOro rasa

OCHOBbI TEPMOJIMHAMUMKN

3.2 TepmoauHamMuueckass cucreMa. BHYTpeHHsIsT sHeprus
3.2.1 TEPMOJIMHAMUYECKOH  CHUCTEMBl W CIOCOOBI €&
W3MEHEHHUS




3.2.2

KomnuyectBo Temnotel u pabora. BHyTpeHHSsS 3HEprus
OJIHOATOMHOT'O HEAJILHOIO ra3a

3.2.3

Bunel Termonepenauun: TEmIONpOBOIHOCTb, KOHBEKIIMSA,
H3JIy4CHHE. TennoéMkocTsb Tena. VY nenbHas
TEINIOEMKOCTh BelecTBa. PacuéT KoIWYecTBa TEMIOTHI
MpU TeIuIonepeaaye

3.24

3.25

3.2.6

[TepBriit 3akoH TepMoauHaMUKU. [IpuMeHeHue nepBoro
3aKOHA TEPMOJMHAMUKH K H3omporeccam. I'paduueckas
MHTepHpeTanus padoThl ra3a

TennoBble MamuHbl. [IpUHIUIIBI AEHCTBUS TEIJIOBBIX
MamuH. [IpeoOpa3oBaHusi SHEPrUM B  TEIUIOBBIX
MamuHax. Koadduiment nonesnoro aeicTBus (nanee —
KIIM) rermoBoit mamunsl. [{ukn Kapuo u ero KI1/]

Bropoit 3akon TepmomuHamuku. HeoOpaTtumocTthb
mpoleccoB B mpupoje. TeruioBble  JABUTATENH.
DKoJoru4eckue npoOIeMbl TEIIOIHEPTETUKH

3.2.7

TexHudeckue yCTpOMCTBA: JBUraTeilb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOAMIBHUK, KOHAULIMOHED

3.2.8

[Ipaktnyeckne  paboTel.  M3mepeHwe  yaeiabHOMH
TENI0EMKOCTH

ATPET'ATHBIE COCTOSAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

[MapooOpazoBanue u KoHjaeHcauus. Vcmapenue u

3.3.1 KUIIEHUEe.  YJenbHas  TEIioTa  MapooOpa3oBaHUs.
3aBUCHMOCTh TEMITEPATYPHI KUIIEHHsSI OT JTaBICHUS
332 AOcomoTHasT W OTHOCUTENIbHAS BIIAKHOCTH BO3yXa.
o Hacprmmennsiii map
Teépmoe Temo. Kpucrammmdeckue u amopgHble Teia.
3.3.3 AHnzorponus CBOICTB KpHUCTAJIJIOB. Kunnxne
3.3 KkpucTayuibl. CoBpeMEeHHbBIE MaTepHaIIbI
334 [lnaBnerne W KpucTAUIM3amMsA. YAeTbHAas TEIUIOTa
e riasnenus. CyoauManus
3.35 YpaBHEHHE TEIIOBOTO OaaHca
TexHndeckue yCTpoiicTBa: TUTPOMETP M TICUXPOMET,
336 KaJIOpUMETpP, TEXHOJOTUU TIONYYSHHS COBPEMEHHBIX
o MaTepualioB, B TOM YHCIIE HAHOMATEPHAJIOB, W
HAHOTEXHOJIOTHU
3.3.7 [IpakTuyeckue paboTel. M3Mepenue BIa)XxHOCTH BO3/1yXa
4 SJIEKTPOANMHAMUKA
DJIEKTPOCTATUKA
4.1 i1l DnekTpu3anus Tel. DIeKTpUUecKuid 3apsja. JlBa Buma

OJICKTPHUYCCKUX 3aps/10B




4.2

4.1.2

[IpoBOIHMKY, AUBIIEKTPUKH U MOJIYIIPOBOAHUKH

4.1.3 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kynona
Dnekrpuueckoe nosie. Hanpspk€HHOCTD 31EKTPUYECKOTo
4.1.5 nosst. [IpuHnun cyneprio3unyy. JINHUKA HaNPs>)KEHHOCTH
AJIEKTPHUUYECKOTO OIS
416 PaGora cun snextpocratndeckoro mois. Ilorenuuman.
o Pa3HOCTh MOTEHIINAJIOB
[IpoBOmHUKKM W  AMPJIEKTPUKH B IMTOCTOSITHHOM
4.1.7 AIEKTPUIECKOM ToJie. Jusnexrpudeckas
MIPOHUIIAEMOCTh
Onexkrpoémkocts.  KonpeHcatop.  DneKTpo€MKOCTh
4.1.8 IJIOCKOTO  KOHJIGHCATOpa. JHEpPrus  3apsHKEHHOTO
KOHJIEHCATOpa
TexHuuecKkue yCTpOMCTBA: AIEKTPOCKOM, AIEKTPOMETP,
419 AJIEKTPOCTATHYECKAs 3aImTa, 3a3eMJICHHE
o 3JIEKTPOIIPHUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTEP
4.1.10 [Ipaktuueckue paboTel. M3mepeHue HIEKTPOEMKOCTH

KOHJICHCATOpa

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

VYcaopus CYIICCTBOBAHUSA MMOCTOAHHOI'O SJICKTPUUCCKOI'O

4.2.1 toka. Mcrounuku Toka. Cuina Toka. [I0CTOSHHEIN TOK
4.2.2 Hanpspkenne. 3akon Oma 17151 yyacTka ey
423 DNeKTpuIecKoe COIIPOTHBIICHHE. VY nenpHOE
o CONPOTHBJIEHHE BENIECTBA
4924 ITocnenoBarenbHoOe, napaiesbHOe, CMeIlIaHHOE
o COEIMHEHME MTPOBOJHUKOB
4.2.5 Pabota snexrpuueckoro Toka. 3akon J[xoynsa — Jlenna
4.2.6 MOMIHOCTD PJEKTPUIECKOTO TOKA
anekTpoABIKymas cuia (nanee — 3J1C) U BHyTpeHHee
427 CONIPOTHBIIEHUE MCTOYHMKA ToKa. 3akoH Owma s
o MOJIHOM (3aMKHYTOM) anekTpuyeckoit nenu. Kopotkoe
3aMbIKaHHE
DJNEeKTpOHHAs MPOBOJUMOCTh  TBEPIBIX  METAJUIOB.
4.2.8 3aBUCUMOCTh CONMPOTHUBIICHUS METaJIOB oT
temrneparypbl. CBepXIIpOBOIUMOCTh
429 ONeKTpUYeCcKuii  TOK B BakKkyyMe. CaoiicTBa
o 3JIEKTPOHHBIX TTyYKOB
4210 [MonynpoBomauku.  CoOCTBEHHass W TpPUMECHas

MPOBOAMMOCTh  IONYNpPOBOAHUKOB. (CBoiicTBa  p-n




nepexoza. [loaynpoBogHIKOBBIE TPHOOPEI

4211

4.2.12

DIIEKTPUUYECKUI TOK B 3JIEKTPOJIUTAX.
DIEKTPONUTHYECKAs! AUCCOLMALIHS. DIESKTPOIIU3

DJIeKTpuYeckuid TOK B razax. CaMOCTOATENbHBIM |

HECaMOCTOSTEILHBIN paspAaua. Pazanunnie THIIBI
CaMOCTOATCIIBHOI'O paspsaa. Momnuawus. I1na3zma

4.2.13

4.2.14

11 KITACC

TexHuueckue YCTpOMCTBA: amIEepMETp, BOJBTMETP,
peocTtar, HUCTOYHHUKM TOKa, HIIEKTPOHATPEBATEIIbHBIC
puoopHI, 3JIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTUBIEHUS,  BaKyyMHBIM  JHOI,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYINPOBOTHUKOBBIM
JIM0J1, TaJIbBaHUKA

[Ipaktuueckne  paboTel. M3ydyeHwe  cMeIIaHHOTO
COETMHEHUS PE3UCTOPOB.

N3mepenue D3/IC ucTOUHMKA TOKAa U €0 BHYTPEHHETO
conpotunenus. Habmonenue snexTponnsa

Kox
pa3nena

Koanposepsiemoro
3j1eMeHTa

IIpoBepsiemMble 3JIeMeHTHI CO/IeP:KAHUS

4

4.3

OJIEKTPOAMMTHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA A MHAYKIWA

43.1

IlocTositHHBIE MarHuThbl. B3auMoelcTBUE MOCTOSHHBIX
MAarduToOB

4.3.2

MaruutHoe mnoJsie. BekTop MarHuTHOW WHIYKIIUU.
[Ipunnun  cynepnosuuuu.  JIMuHMM ~ MarHUTHOM
nHAykuun. KapTuHa JMHAA MarHUTHOM WHIYKIUU
IIOJISI IOCTOSIHHBIX MArHUTOB

4.3.3

MarnutHoe 10J€ TPOBOJHMKA C TOKOM. KaprTuHa
JIUHUN  TIOJIA JJIMHHOT'O  IPAMOTO MPOBOJHHUKA U
3aMKHYTOI'O KOJBLOCBOI'0 IMPOBOJHHUKA, KaTYIIKU C
TOKOM. OmnbIT Opcrena. Bzaumoneiicteue
IMPOBOAHUKOB C TOKOM

4.3.4

4.3.5

Cuna Amnepa, €€ MOyNb U HallpaBJIEHNE

Cuna Jlopenua, e€ Mmonynp U HanpasiieHHue. [[BrkeHue
3apSOKEHHOM YacTUILbl B OJHOPOJHOM MArHUTHOM
nonie. Pabota cunst Jloperia

4.3.6
4.3.7

SIBneHue 3JIEeKTPOMAarHUTHON MHAYKIIMHU

IToTok BCKTOpa Mar HUTHOM HHAYKIIUHU

4.3.8

OJC uHayKIMHU. 3aKOH AJIEKTPOMArHUTHOW MHIYKIIMH
Qdapazes




BuxpeBoe anexrpuueckoe nose. O/JIC uHaykuuu B

4.3.9 MPOBOJIHUKE,  JBIDKYIIEMCS  IOCTYyNaTeJbHO B
OJIHOPOJHOM MarHUTHOM I10JIe

4.3.10 [IpaBuno Jlenua

4311 NunyktuBHOCTh.  SIBnenue camounaykiuu. JI/C

e CaMOUHIYKIUH

4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyIIKHU ¢ TOKOM

4.3.13 DIIeKTPOMAarHuTHOE IOJIe
TexHuueckue YCTPOMCTBA: IOCTOSAHHBIE MArHUTBHI,

4.3.14 AJIEKTPOMArHUTHI,  AJIEKTPOJBUTATENb, YCKOPHUTEIU
AJIEMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS TeYb
[TpakTuyeckne paboOThl. V3ydeHHe MarHUTHOTO MOJIS

4315 KaTyllku ¢ TOKoM. MccinepoBanue — AedcTBUSA

IHOCTOAHHOI'O Marsura Ha paMKy C TOKOM.
HCCJ’ICI{OB&HI/IS SABJICHUA 3HeKTp0MaFHHTHOﬁ HWHAYKIOUU

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U OSJIEKTPOMAI'HUTHBIE KOJIEBAHU S

Konebarenbuas cucrema. CBoOomHble KoneOaHUS.

51.1 I'apmonunueckue  konebanusa. Ilepuon, yacroTa,
aMIuMTya u ¢gasa KoneOaHui
5.1.2 [TpyxuHHBIA MasSsTHUK. MaTeMaTH4eCKHI MasgTHUK
YpaBHeHHE rapMOHUYECKUX KoJIeOaHuH.
5.1.3 Kunemarnyeckoeu JTUHAMHUYECKOe OTHCaHue
K0J1e0aTeIbHOT O IBUKEHHUS
[lpeBpamenre  PHEPrUM  TPU  TAPMOHHUYECKHX
514 koneOanusx. CBsi3b aMIUTUTY/ABI KOJIEOAHUN HMCXOIHOU
o BEJIMYMHBI C aMIUTUTYAaMU KojeOaHui e€ CKOpocTH U
YCKOpEHHUs
KoneGaTenbHblit KOHTYP. CBob6oHBIE
DIIEKTPOMArHUTHBIE ~ KOJieOaHWUsT B HJCATbHOM
5.15 Kos1e0aTeIbHOM KOHTYDE. AHanorus MEXy
MEXaHUYECKUMHU u JIEKTPOMarHUTHBIMU
konebanusamu. @opmyna TomcoHa
516 3aKOH  COXpaHEHHs  DHEpruH B  HJICATBHOM
o KOJIcOATETBHOM KOHTYpE
BeiHyX1eHHbIE MeXaHUuecKkue KosebaHus. Pe3oHaHc.
5.1.7 Pe3onancHas KpHUBasl. BreinykneHHbIE
AIIEKTPOMArHUTHBIE KOJICOaHMs.
518 ITlepemenHbIil TOK. CHHYCOMIAIbHBIA NEPEMEHHBIN
o TOK.
519 MOIHOCTE MEPEMEHHOI0 TOKAa. AMIUIUTYIHOE U




HeﬁCTBYIOHICG 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHUA

5.1.10

Tpanchopmarop.  IlpousBoactBo, mepemaya U
notpedienue ANEKTPUYECKON SHEPIUH.
OKoJorn4ecKkue pUCKHU pu IIPOU3BOJICTBE
anekTpudeckoi sHepruu. KynpTypa wucnosab3oBaHus
AJIEKTPO3HEPIUHU B [TOBCEIHEBHOM )KU3HU

5.1.11

5.1.12

TexHnuueckue YCTPOMCTBA: cericmorpad,
ANEKTPUUECKUN 3BOHOK, IMHUU AJIEKTpoIepead

[Mpaktuyeckue paboTel. MccnemoBaHue 3aBHCHMOCTH
nepuoJia MaJIbIX KoJjeOaHHid rpy3a Ha HUTH OT JJIMHBI
HUTH W Maccel Tpy3a. MccinemoBaHue nepeMEeHHOTO
TOKa B UMM W3 TOCIEA0BAaTEIIbHO COCIMHEHHBIX
KOHJICHCATOPA, KaTYIIKH U Pe3UCTOpa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHudecKkue BOJHBI, YCIOBUS PacIpOCTpPaHEHUS.

521 [Tepuon. CxopocTh pacnpoCTpaHEHUsI U JJIMHA BOJHBI.
[Toriepeynbie U POIOIBEHBIC BOTHBI
592 HHHPar# Hutepdepennus u mudpakims
o MEXaHUYECKUX BOJIH
523 3Byk. CkopocThb 3ByKa. ['poMkocTh 3Byka. BricoTa
o toHa. TeMOp 3ByKa
DJEeKTPOMAarHUTHBIE BOJIHBL.  YCIOBHS W3IYYCHHUS
524 DIIEKTPOMArHUTHBIX BOJH. B3anmMmHas opueHTanus
o BekTOpoB E, B M v B snekTpoMarHUTHON BOJHE B
59 BaKyyMme
CBoiicTBa  JJEKTPOMAarHUTHBIX BOJH: OTPaKEHHE,
525 MIpeIOMIIEHUE, MoJIIpU3aLus, Tudpaxus,
uHTepdepeHst. CKOPOCTh AIMEKTPOMArHUTHBIX BOJIH
596 [[lkanma SIEKTPOMAarHUTHBIX BONH. [IpumeHeHHe
o AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
[TpuHIMIIBI paanoCBs3H u TEJIEBUICHUS.
5.2.7 Panuonokamus.  DJIEKTPOMarHUTHOE  3arpsi3HEHUE
OKpY’KaroIien cpesibl
TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
508 WHCTPYMEHTHI,  YJIbTpPa3ByKOBas  JHArHOCTHKA B
o TeXHHUKE W MEIUIMHE, pajgap, paauoNpUEMHIK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neup
###Par#H#OIITUKA
53 531 [TpsamonuHeitHOe pacrpocTpaHeHue CBETa B
' o OZHOPOIHOM cpene. JIyd cBeTa
532 OtpaxkeHue cBeTra. 3aKOHbBl OTPaKEHUS  CBETa.




[TocTpoenne n300pa>keHHii B TUIOCKOM 3epKaiie

5.3.3

5.34

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUSI CBETA.
AOCONIOTHBIN MOKa3aTesb MPETOMIICHUS

[Tonnoe BHyTpeHHee oTpaxkeHue. [lpenenbHbld yroma
MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Mucnepcust cBera. CnoxHbIi cocTaB 0eloro caerta.

[BeT

5.3.6

Cobuparolue 1 paccenBaroiye JMH3bL. TOHKas JTHH3A.
@DOKyCHOE pacCCTOSHHE W ONTHYECKas CHJIA TOHKOM
nuH3bl. [locTpoeHne n300pakeHHil B COOUPAOIINUX U
paccenBarommx JuH3aX. DOpMyra TOHKOW JIMH3BL
YBenuuenue, 1aBacMoe JTHH30M

5.3.7

5.3.8

Hpenenm IIPUMCHUMOCTH FCOMeTqueCKOﬁ OIITUKH

Wnrtepdepenius  cBera. KorepeHTHblE HMCTOYHUKH.
YcnoBust HaONIOJEHUST MAaKCUMYMOB M MMHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHUHE OT JABYX CHH(a3HBIX
KOI'€pEHTHBIX NCTOYHHUKOB

5.3.9

Hudpakmuss  cera.  Judpakuumonnas  peméTka.
YcnoBue HAOMIONEHUS TJIABHBIX MaKCUMyMOB IIPH
MaJeHUU MOHOXpPOMaTH4ECKOT0 cBeTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

5.3.11

5.3.12

ITonsipusanus ceera

TexHuueckue ycTpoWcTBa: OYKH, JIyma, ¢oToamnmapar,
MIPOCKLMOHHBIM  ammapar, MHUKPOCKOI,  TEJIECKOIL,
BOJIOKOHHAsl ~ ONTHKa, Ju(pakUUOHHAs  penérka,
MOJISIPOU ]

[Tpaktnyeckue pabotrel. M3mepeHue moxazatens

MMPECIOMJIICHUS. HccnegoBaHue CBOMCTB I/1306pa)KeHI/II71 B
JINH3aX. Ha6J’IIOI[eHI/Ie AUCTICPCUU CBETA

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnnBI IPUMEHMMOCTH KJIACCUYECKOM MEXaHUKH.

6.1 [Toctynatet TEOpUH OTHOCUTEIBHOCTH:
WHBAapUAHTHOCTh MOAYJS CKOPOCTH CBETa B BaKyyMme,
MPUHITATT OTHOCUTEILHOCTH DUHINITEHHA
0 6.2 OTHOCUTENBHOCTh  OJHOBPEMEHHOCTU. 3aMeJJIEHUE
BPEMEHU U COKPAILCHUE JJTHHBI
6.3 DHeprus U UMIyJIbC CBOOOTHOMN YaCTHUIIBI
6.4 CBs13p Macchl ¢ SHEprued U UMIYIbCOM CBOOOJHOM
YACTHUIIbl. DHEPTHUS IMOKOSI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3MKA
7.1 SJIEMEHTBI KBAHTOBOM OIITHKU




711

®otonsl. Dopmyna [Tnanka cBs3u sHeprun (HOTOHA C
€ro 4acTOTON. DHEPTHs ¥ UMIYJIbC (POTOHA

7.1.2

7.1.3

OtkpeiTe U uccnenoBanue ¢orodddexra. ONBITH
A.T'. CtoneroBa. 3akoHbl (hoTOdIPdeKTa

VYpaBuenue DuHmTelHa 11 poroaddexra. «KpacHas
rpanuna» ¢potodddexra

714

Hasnenue cBera. OnwiTel [1.H. JIeObenera

7.15

7.1.6

XUMHAYECKOE IEUCTBUE CBETA

TexHuueckue ycTpoicTBa: GOTO3JIEMEHT, (OTONATIHUK,
CoJIHe4Has Oarapesi, CBEeTOANO.

7.2

721

71.2.2

CTPOEHUE ATOMA

Mopenb aroma Tomcona. OmnbiTel Pezepdopna mo
UCCIIeIOBaHMIO CTpoeHust aTroma. [1manerapHas Moaenb
aToma

[Tocrymnarer bopa. M3nydenue u noryiomnienne GOTOHOB
IpU TEepexoie aromMa ¢ OAHOIO YpPOBHS DHEPrUM Ha
apyroil. Bunel criektpoB. CHeKTp YpOBHEH 3HEpruu
aToMa BOJOpoza

7.2.3

BosHoBbIe cBoiicTBa wactull. BosiHbl ne  bpors.
KopmyckymnspHo-BomHOBOM — nyanmu3m.  Judpakuus
3JIEKTPOHOB HA KpHUCTAJIIaX

724

7.25

CHoHTaHHOE W BBIHYKJICHHOE U3JIy4eHUE. Y CTPOUCTBO
Y IPUHLUI paboTHI Jiazepa

TexHuueckue yCTPOWCTBA: CIIEKTPAJbHBIA  aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIBIOTEP

7.2.6

[TpakTueckue pabotel. Habmionenue muHeituaToro
CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Metoapl Ha6J'IIO,I[eHI/ISI U perucTpanuu 3JEMCHTAPHBIX
qacTuI

7.3.2

OtkpeiTue paguoaktuBHOCTU. OmbiThl Pesepdopna mo
ONpPEENIEHUIO COCTaBa PaJUOAKTHUBHOTO U3ITyYEHHUS.
CaoiicTBa anb(da-, Oera-, ramma-u3nydeHus. BrausHue
PaANOAKTUBHOCTHU HA )KUBbIE OPTaHU3MBbI

7.3.3

OTkpbITHE NTPOTOHA W HeWTpoHa. HykinoHHas monens
snpa ['eitzen0epra — Banenko. 3apsn sapa. MaccoBoe
yucio sapa. M3orornsl

7.34

7.3.5

Anbda-pacnian. DJIEKTPOHHBIM U MO3UTPOHHBIN Oera-
pacnaa. ['amma-uznydeHue. 3aKOH pPaguOaKTHBHOIO
pacmajna

3Heprm{ CBJ3HW HYKJIIOHOB B A4pPC. ﬂﬂepHLIe CHIJIBI.




JedexT macchl siapa

7.3.6

7.3.7

Anepubie peakuuu. JleneHue u CUHTE3 Alep

Snepusiii peakrop. Tepmosinepusiit cuntes. [IpobGiaemsr
U NEPCHEKTUBBI SJIEPHON SHEPreTUKH. DKOJIOTUYECKUE
aCIIEKThI SIAEPHON SHEPTETUKHU

7.3.8

OnemeHTapHble 4acTULbl. OTKpBITHE IO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

7.3.10

TexHudeckne  yCcTpOMCTBa:  JIO3UMETp,  Kamepa
Bunbcona, siaepHblii peakTop, aToMHas 6omba
[TpakTuyeckue padboTel. McciaenoBanrue TPEKOB YaCTHIL
(o rotoBBIM (hoTOTpadusim)

8.1

8.2

OJIEMEHTBI ACTPOD®U3UKU
Bun 3B&3gHoro Heba. Co3Be3ams, SpKHUE 3BE3IBI,
IUIAHETHI, UX BUJIUMOE JBHKEHUE

Conneunas cucrema. [lnaHeTsl 3eMHON TpymIibl.
[InaHeTbI-TUraHTBl M MX CIYTHHUKH, KapJUKOBBIC
11aHeTsl. Masble Tesa ColHEYHOM CUCTEMBI

8.3

8.4

Coname, d¢ortochepa u armochepa. CosHeuHas
AKTUBHOCTbH

Uctounuk sueprun CosHiia v 3BE311

8.5

8.6

3BE3/1bI, WX OCHOBHBIE XAapaKTEPUCTHUKHU: Macca,
CBETUMOCTb, paguyC, TEMIIEpaTypa, UX B3aUMOCBA3b.
JunarpaMMa «CHEKTpaJIbHBIM KJIACC — CBETUMOCTbBY.
3BE3ABI TJIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCHMOCTD
«Macca — CBETHUMOCTBb» JJIs  3BE3J  TJIaBHOM
MOCJIEA0BATEIbHOCTH

HH#HPar###BuyTtpenHee crpoenue 3837 CoBpeMeHHbIE
MPEJCTaBICHUSI O TIPOUCXOXKIECHUHU U  SBOJIOIHH
CoiHia ¥ 3B€31. DTallbl >KU3HU 3BE3]

8.7

Mneunsiii Ilyte — nHama Tamaktuka. CnmpanbHas
CTpyKTypa l'amakTuku, pacnpenesieHue 3BE3[, rasa u
nbeuty. [lonoxenune n neuxenne ConHua B ["amakTuke.
[Tnockas u chepudeckas mojacucTeMsl I anakTUKH

8.8

8.9

8.10

Tunbl ranakTuk. PaguorasakTuku U kBazapel. YEpHbie
JIBIPBI B sipax rajJjakTHK

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ua.
Paz6eranue ramaktuk. Bospact u paguyc Bcenennoid,
teopusd bonpmoro B3pbiBa.  Mogens  «ropsuen
Bcenennoi». PennkToBoe n3nyyeHue

MacmrabHast cTpykTypa Bcenennoil. MeraranakTuka.
Hepeménnsie npo0i1eMbl aCTpOHOMUHI




HHPOBEPAEMBIE HA EI'D 10 PU3UKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

1

ChopmupoBaHHOCTE ~ yMEHUW  paclo3HaBaTh  (UINYCCKUE  SIBJICHUS

(mporecchbl) U OOBSICHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

BJIa[[eHI/Ie OCHOBOIIOJIararommumMun (1)I/I3I/I‘-IGCKI/IMI/I INOHATUAMHU U BCIWYHUHAMU,

XapaKTepU3YIOIUMH (pU3HUECKIE MTPOIECCHI

CdopmupoBaHHOCTh YMEHUI NPUMEHATH 3aKOHBI KIACCUYECKOM MEXaHUKH,
MOJICKYJISIPHOM (PU3MKK U TEpPMOJMHAMMKH, JIEKTPOAMHAMUKHU, KBAaHTOBOU
¢bu3ukn Ui aHanu3a U OObSACHEHMs SIBICHUH MHUKpOMHpA, MAaKpoOMHUpa U
Merammpa, pasjidyaTb yciaoBHs (TpaHMLIb, 00JacTH) NPUMEHUMOCTH
(Gu3NYEeCKUX 3aKOHOB, NMOHMMATh BCEOOLIMH xapakTep (yHIaMEHTaIbHBIX
3aKOHOB M  OrPAaHUYEHHOCTh  HCIOJb30BAHUS  YACTHBIX  3aKOHOB;
aHAJIM3UPOBaTh (PU3MUECKUE INPOLECCHI, UCIOJb3Ys OCHOBHBIE NOJOXKEHHUS,

3aKOHBI 1 3aKOHOMCPHOCTHU

C(bOpMI/IpOBaHHOCTB YMCHHSA pasjindaTh YCJIOBUS HNPHUMCHUMOCTH MOI[GJ'IG?I

(U3NIECKUX TN U TPOLIECCOB (SIBICHUI)

CdopMUpOBaHHOCTh YMEHHUSI pelIaTh pacyETHBIC 3a/1a4u C SBHO 3a/IaHHOU U
HESBHO 33JaHHON (PU3NYECKOW MOJIEbI0: HA OCHOBAaHMM aHalIM3a YCJIOBUS
BBIOMpaTh (U3NYECKHUE MOJENH, OTBeyarolue TpeOOBaHUAM 3a/adH,
MPUMEHSITh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYAThl (PU3UUECKUX
TEOpU TMPU HCMOJBb30BAHMM MATEMATHYECKUX METOJOB PEUICHHUs 3ajad,
MPOBOJUTh PACUYEThl HA OCHOBAHMM HMMEIOIIMXCS JaHHBIX, AHAJIU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOJBI PEIIEHUS C YYETOM IOJYYEHHBIX

pe3yIabTaTOB

Pemarp xauecTBeHHBIE 3a/1a4M, TPEOYIOIINE MPUMEHEHHS 3HAHUN U3 Pa3HBIX
pa3aenoB IMIKONBHOTO Kypca (U3MKH, a TaKKe HHTETpallid 3HaHWA W3
JIPYTUX TMPEIMETOB €CTECTBEHHOHAYYHOTO ITMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIETIOYKY PACCYXKJIEHUH C OMOPON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U

q)HSI/IquKI/Ie SABJICHUA

Brnanenue OCHOBHBIMM METOJaMH HAay4YHOTO IIO3HAHMS, MCIIOJIb3YEMBIMU B
¢u3MKe: TPOBOAWTH TMPSAMbIE U KOCBEHHBIE W3MEPEHUs (PUINIECKUX
BEJIMYWH, BBIOMpas ONTHUMAIBHBIA CIOCOO W3MEPEHHS H  HCIOJb3YS

W3BECTHBIE METOJbl OLEHKH MOrPEIIHOCTEd HW3MEPEHHH, IPOBOJIUTH




UCCIICIOBAaHUE 3aBUCUMOCTEH (PHU3MUECKUX BEIMYUH C HCIOJIb30BaHUEM
NPSAMBIX HW3MEPEHUH, OOBICHITh TOMYyYCHHBIC PE3YNbTaThl, HCIIOIb3YS
¢bu3nuecKkue TEOpPUH, 3aKOHBI M TOHSATHS, W JIeNaTh BBIBOJBI; COONIOAATH
nmpaBmwia 0€30MacHOr0 Tpyda IMpH IPOBEIECHUU HCCIEIOBAaHUN B paMKax
y4eOHOr0 H3KCIEPHUMEHTa M Y4eOHO-MCCIEIOBATEIbCKOW MESTEIBHOCTH C
UCTOJIb30BaHUEM LU(POBBIX M3MEPUTEIBHBIX YCTPOHCTB U J1aOOPATOPHOTO

o0opynoBaHUs

ChopmupoBaHHOCTE YMEHHWI aHAIM3UPOBATh W OICHUBATH IOCIEICTBUS
OBITOBOM ¥ TPOM3BOJICTBEHHOW JCATEIBHOCTH YEJIOBEKAa, CBSI3aHHOW C
(U3UYECKUMH TIPOIIECCaMH, C TIO3MIMK SKOJOTHUYECKOW OEe30MacHOCTH;
MPEJCTABICHUI O PAlMOHAIBHOM IIPUPOAOIIOIb30BAHUH, & TAKIKE PA3yMHOM
WCMOJIb30BAHUM JIOCTH)KECHUW HAYKHM M TEXHOJIOTMW Ui JaJlbHEUILEro

Pa3BUTHUA YCIOBCUCCKOI'O O6IJ_IGCTB8.

OBnanenue pa3nuYHbBIMU crioco0aMu paboThl ¢ uHGopMauen PU3NIECKOro
CONIEp’)KaHUsl C  HUCIOJb30BAaHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJIOTHH; pa3BUTHE YMEHUW KPUTHUUYECKOTO aHaliu3a U  OICHKHU

JOCTOBEPHOCTH MOIyYaeMOoi HH(pOopMaIuu

10

CdopmupoBaHHOCTH YMEHUI MIPUMEHSATD OCHOBOIIOJIArarolne
ACTPOHOMUYECKUE TOHATHUS, TEOPUU M 3aKOHBI JIJIS aHAIW3a U OOBSICHEHUS
(bu3MYECKUX MPOLIECCOB, MPOUCXOAIINX Ha 3BE3AaX, B 3BE3HBIX CHUCTEMAX,
B MEXTaJIaKTUUECKOHN cpejie; ABIKEHUS HEOECHBIX TeJ, ABOJIOLUU 3BE3N U

Bcenennon




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O

OU3UKE
Kon Kon
pa3nesa/Tem 3JIEMEHT IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
bl a
1 MEXAHHWKA
1.1 KMHEMATHUKA
111 MexaHndeckoe JABHXXCHUC. OTHOCHUTENBLHOCT MEXAHUYECKOTO
o nBmkeHus. Cucrema oTcuéra
MarepuanbHas TOUKa.
7} TpasKTOpPHa
Eé& pammyc-BeKTop:
7(r)= (xle) ¥le ) =(2)). nf Ar
TpaeKTopIIs, r
TIepeMelIeHIe: o b
112 AF =7(ty)—7(t,) =7y — 7, = x
= (Ax,Av.A2),
ITyTE.
CroxeHle NepeMelleHHIT:
CxopocTb MaTepUaIbHOW TOUKHU:
. AF .,
U=—o =T, =[U1_.U1_.U_].
At |0 T
Ax , . .
v.=—| =X/, aHaNloTU4HO U, =Y, v.=Z/.
At o :
1.1.3

CroeHIe CKOpPOCTell: 0, =0, + 0, -

Berunciienue nepeMeleHus U IyTH MaTepUAIbHON TOUKH IIPH
MPSIMOJIMHEHHOM JABM>KEHUHU BIIOJIb OCU X 110 TpapuKy

3aBUCUMOCTH V(1)




. . _AD ,
VekopeHHe MaTepHalIBHOI TOUKH: d = — =y’ = [”;— .a_.a ]
AL i s '
114 Au. o, :
a =—2= =(u,)’". agamormaHo a, =(v,)’, a.=(v.)".
) Af g o - B o
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:
1.15 X(t) = Xy + voxt
Uy (t) — vg, = const
PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:
ats
x(t)=x,+u,t +—
v (t)=u, +at
1.1.6 a, = const
214 R
Uy, —Y,=<a, [""’2 ""’1]
v, + U,
IIpm OBIDKEHINI B OHOM HAIPABICHHI IIYTE S = %.;
CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaCHUSI.
Vi 13 ﬁo
1.1.7
Yo o
o X0 {-

JIBuxkeHue tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:




[.‘r{f} =X, +U,f=x +tU,cosa-f

vit)=uv,, +gt=v,sina— g

{U;- (t)=v, =v,cosa

=0

=—g=const

o
o X
[
L=
KpuBonuneiinoe npmxenue. [[BrokeHue MaTrepualibHOM TOUKH
10 OKPYKHOCTH.

VYrii0Bas U TMHENHHas CKOPOCTh TOUYKH:

v = wR

HpI/I PaBHOMCEPHOM JABHUIKCHUU TOYKH 110 OKPYKHOCTH

1.1.8 27 )
w=—= 27V
T
LleHTpoCTpEMUTENBHOE YCKOPEHHUE TOUKU:
v? 5
aye = E = w*R
[TonHOE yckOpeHre MaTepuaibHOM TOYKH
119 Teépnoe Teno. [locTtynarensHoe U BpalaTeIbHOE ABUKEHUE
TBEPAOIO Tena
1.2 JANHAMUKA
191 Nuepumnansubie cucteMbl oTcuérta. IlepBbiil 3akoH HproToHA.
[TpuHMn otHOCUTENBHOCTH ["anunes
Macca Tema. IImoTHOCTD BellleCTBA:
2.2 =
1.2. ==
P=y
Cuna. [TpuHuun cyneprno3uiuuu CUI:
123 FpaBHOAeﬁCTB = Fl + F2+' "
Bropoii 3akon HetoTona: muist MatepuansHoit Touku B MCO
1.2.4 > -

F, = maq




Ap = FAt
npu

F = const

-— 89—

—_— —_

Fl}l Fj!l

195 Tpetuii 3akoH HploTOHA i1 MaTepUaIbHbIX TOUEK:

-

Fi; = —Fp

3aKkoH BCEMHPHOI'0 TATOTCHHA: CHJIBI MNPUTAKCHUA MCKIAY

TOYEYHBIMUA MAaCCaMU PABHBI
mim;

F=6—p

1.2.6 Cuna Ttspkectu. lleHTp TsKecTH Tena. 3aBUCUMOCTH  CHIIBI
TAXKCCTHU OT BBICOTHI h HaJl TOBCPXHOCTHIO IIJIAHCTHI paI[I/IYCOM
RO:

_ GMm
M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:
1.2.7 E, = —kx

Cuna tpenus. Cyxoe TpeHHE.
Cuita TpeHUsl CKOJIbKEHUS:
Fp = uN
1.2.8

Cuna TpeHus MoKosi:

p =

Koadduument tpenus

[aBnenue:
1.2.9 F,




1.3

CTATHUKA

—

F
MOMEHT CUJIBI OTHOCUTEIBHO OCH BpaluCHUA:

1.3.1 M| = FI, tae | — meyo cubr

1

OTHOCHUTEIIEHO OCH, POoXosiieii uepe3 Touky O meprneHIuKyIspHO
PHUCYHKY
enTp macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHbBIX TOYEK:

- -

mr; + myr+...

T,

my + m, +...
1.3.2
B ogHOpoaHOM nose TshkecTu
(g = const)
LIEHTP MAacc Teja COBIAAET C €ro UEHTPOM TKECTH
VYcnosus paBHoBecust TBEpAoro tena B UCO:
[M,+M, +...=0
1.3.3 .
|E+F,+...=0
1.34 3akoHn [lackans
JaBnenue B xuakoctu, nokosimeiics 8 UCO:
P =Po t pgh
1.35
3akoH Apxumena:
FApx = —Byprrecn
1.3.6 , €CIIM TEeJO M KUAKOCTh mokostca B 1CO, To

FApx = ngBbITeCH

YcaoBue miaBaHus Tel




1.4

3AKOHBI COXPAHEHNA B MEXAHUKE

NMiynsc MmaTeprabHON TOYKU:

14.1 - -
p=mv
HMirynsc cuctemsl Tei:
1.4.2 p = p1 + p2+---
3aKOH U3MEHEHHS M COXPAHCHUS UMITYJIbCA:
B ICO
Ap = A(pl + p2+' . ) = FlBHe].LIHAt + FZBHemHAt+' .-
B UCO , ecitu
143 Ap :A(p1+p2+.--) = 0
, €CIIn
FlBHeLuH + FZBHemH+' =0
PeakTuBHOE NBMKEHNE
F
144 4—
A7 x
Pabota cuiibl Ha MajIoOM MEepeMEeIIeHHUH:
A=|}?'|-|.-j.f'|-c05 a=F, -Ax
{;
)
MOIIHOCTE CUJIBI:
145

€CJIU 3a BpEMA

At pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIIHOCTD CHJIBI

A4

p=-=
At

=F-p-cosa
Ar—




1.5

Kunerndeckas sHeprus MaTepuaibHOM TOYKHU:

p

EKHH = =

146 2 2m

3aK0H U3MEHEHNSI KHHETHYCSCKOU OHEPIUH CUCTEMBL

mv

MatepuanbHbix Todek: B MCO AExun = Al + A2 + ...

HOTCHHI/IELTIBHEU[ OHECPIu-i:

JUIA MOTCHIUAJIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTEHu

[ToTeHMaIbHAS SHEPT U MATEPUATBLHOM TOUYKH B OJHOPOTHOM
1.4.7 MIOJIE TSKECTH:

EHOTeHu = mgh

[ToreHuuanbHas SHEPrUs ynpyro 1ehopMUPOBAHHOTO Tela:

kx?
EHOTeHu = T

3aKOH N3MCHCHHUS U COXpaHeHI/Iﬂ MexaHquCKOﬁ 3HeprI/II/I:
Eiex = B + Emre:—m-.
1438 B IICO AEex = Ascex HEMOTEHIL CHIT
B IICO AE,ex = 0. eCMI Agcex memoresn cax = 0

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

["apmoHnueckue koneOaHusi MaTepUaIbHOW TOYKH. AMILIUTYAA
u Qasa konebanuii. Kunematnueckoe onucanue:
x(f) = Asin| @t +o, ).
v =x'.
151 a(H=(v,), =—e'x() =a +0'x=0,
o IJIe X - CMEIIEHUE U3 PAaBHOBECHS.
JlnHamnueckoe ONnMcaHue:

ma, = —kx,
X

rac




9TO 3HAYUT, UYTO

E, = —kx.

BHCPFCTI/I‘ICCKoe OIIMCaHHuEC (SaKOH COXpPAaHCHUA MEXaHU4JeCKOM

SHEPIHUH):

-

”H+£_”“{m_m _

2 2 2 2

CBsi3b aMIUIUTY/BI KOJIEOAHU CMEICHUsI MaTePUATBHON TOYKH

C aMIIINTyAaMU KoyieOaHuii eé CKOPOCTH U YCKOPCHMUL:

U =04, a_ =04

1.5.2

153

[Tepuon 1 yactoTa KoseOaHU:

2n 1
T —_—— e —
® v
[Tepron Manbix CBOOOMHBIX KOJEOAHWH MATEMATHYECKOTO

MasiTHHKA.

T=2IF
g

[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!

m
T =2m]—

l's

Breinyxaennsie konebanus. Pesonanc. PezonancHas kpupas

154

ITonepeunsie u IIPOJIOJIbHBIE BOJIHBI. CkopocTb

pacnpocCTpaHCHUs U JJIMHA BOJIHBI:

v
A=vl =—
v

WnTepdepenius u qudpaxus BOJIH

155

3ByK. CKOpOCTh 3ByKa

MOJIEKVYJISAPHAS ®U3UKA. TEPMOANHAMUKA

2.1

MOJIEKVYJISIPHAS ©U3UKA

2.1.1

Mopenu cTpoeHMs ra3oB, KUAKOCTEW M TBEpAbIX Tel. Ilycth




TepMoAMHaMu4eckass cucrema (teno) coctour u3 N

OJIMHAKOBBIX MOJICKYJI. TOT/1a KOJTMYECTBO BEIIEeCTBA

N m
vV==—=—
Ny u

rac

N, —umucio ABorajapo, M — macca CUCTEMBI (Tena),

U — MOJIsIpHad Macca BCIICCTBA

2.1.2 TennoBoe IBM)KEHHUE aTOMOB M MOJICKYJT BEIIIECTBA
2.1.3 BsaumMozeiicTBie yacTuIl BeecTsa

2.1.4 Huddysus. bpoyHOBCKOE IBUKEHHE

2.15 Mozxens uneanpaoro raza 8 MKT

CBsi3p MEXIly JaBICHMEM U CPEIHEN KMHETUYECKOM sHeprueit
IIOCTYNATEJIbHOI0 TEIUIOBOIO JABM)KEHUS MOJIEKYJ HICAIbHOTO

raza (ocHoBHoe ypaBHeHue MKT):

p= Lmno?=2n {-m“ﬂ: in:
3 31 2 300
2.1.6
rae MmO — macca OTHOM MOJIEKYJIHI,
N
n=—
%4
- KOHIICHTPALUsI MOJIEKYIT
2.1.7 AbcomoTtHas Temmieparypa: T =t +273K
CBsi3b TEMIIEpaTyphl T'a3a co CpeHel KMHETHYECKOW »Heprueit
MOCTYMATEFHOTO TETIOBOTO JIBUKECHHUS €T0 MOJICKYII:
2.1.8 _
/ 2
— |myw 3
& =| —— | == kT
L2 2
2.19 VYpasuenue p = nkT

2110 Mopenp uaeaibHOIO raza B TCPMOANHAMUKE!




2.1.11

| VpaBrerse Merreeesa — Kianeiipora
| BEIpauKeHHE 19 BHYTPEHHEH SHEPTHH

VpaeHeHHe MeHzeneeBa — KnaneilpoHa (IpHMeHHMBIE (QopM

3amHcH):

oV =""RT =vRT =Nk, p=PRL

K K

BripaskeHIle 1111 BHYTPeHHell 3HepIinl OJHOATOMHOIO IlealbHo!
ra3a (IpIMeHIMEBle (QOPMET 3aIIICH):
-3 3 Im 3
U==VRT == NkT ==—RT =ve ,T==pV
2 2 2 u 2
3akoH JlanbToHA JJ1s IaBJICHUSI CMECH Pa3pEKEHHBIX T'a30B:

p=p +p2t..

2.1.12

2.1.13

JJIA TOCTOAHHOI'O KOJIMYECTBA BCIIICCTBA V.

W3omporeccsl B pa3peKEHHOM Tra3e C IMOCTOSHHBIM YHCIOM
Moutekyst N (C HOCTOSIHHBIM KOJTHMYECTBOM BEILIECTBA V):
uzorepma (T = const): pV = const ,

nzoxopa (V = const):

|4
== t
T cons

I'paduuaeckoe mpencrasnenue uzonpoieccos Ha pV-, pT-u VT-
JarpaMMax.

OO0BbeaMHEHHBIA ra30BbIi 3aKOH:

pV _ "
7 = cons

HaCBIIJ_[eHHLIe n HCHACBIIICHHBIC Maphl. KauectBennas
3aBUCUMOCTDL IIJIOTHOCTU W JOABJICHHUA HACBIIICHHOTO ITIapa OT
TEMIICPATypPhbl, UX HE3aBUCHUMOCTH OT 00BEMa HaChIIICHHOI'O

napa

2.1.14

BraxxnocTs BO31yXa.
OTtHOcHTEIbHAS BIIAXKHOCTB!

d’ _ Pruapa (T) _ Prapa (T)
Puaceimnapa (T) Puaceimnapa (T)




N3MeHeHue arperatHbIX COCTOSIHUM BEIIECTBA: HCHApPEHUE U

2.1.15
KOHJICHCALIUS, KUTIEHUE KUIKOCTH
V3MeHeHne arperaTHBIX COCTOSHUM BeEIECTBA: IUIABJICHHE U
2116 KPHUCTATN3AIUS
2.1.17 [TpeoOpaszoBanue 3HEPTUH B (PA30BBIX MEPEX0Oaax
2.2 TEPMOJNHAMUKA
2.2.1 TennoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BryTpeHHss sHeprus
Temonepenaya kak crnoco0d M3MEHEHUs! BHYTPEHHEH SHEpruu
2.2.3 6e3 cosepuieHusi paboThl. KoOHBEKIHMS, TEMIONPOBOIHOCTH,
U3ITy4YeHUe
KonnuecTBo TEmIoThL.
224 VY nenpHast TEMIOEMKOCTD BEIIECTBA C:
Q = cmAT
Y nenbHas TenuoTa napoodpaszosanusa L: Q = Lm.
2.2.5 VnenapHas TermoTa miasiacHus A Q = Am.
Y aenpHas TemIoTa cropanus Tormaa (: Q = gm
DnemeHTapHas paboTa B TEpMOJAMHAMUKE:
2.2.6 A = pAV
Brruucnenne pabotsl o rpaduky npoiiecca Ha PV-auarpamme
IIepBbIil 3aKOH TEPMOIMHAMUKH:
Q12 =AUz + A1, = (U —Uy) + A,
2.2.7
Anunabara:
Q12 =0= A1, = (U; — Up) =AUy,
2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumsle nporeccs
[Ipunnune! aeiictBus Temnossix MamuH. KITI:
2.2.9 nzAﬂm =~mp—|~m| 1Ossl
Orarp Orarp Quarp
MakcumanbHoe 3Hauenue KIT/. Iukn Kapno:
2.2.10 max N =Ny, = Tmr—fm =1- ;:"““‘
marp marp




3.1

YpaBHeHHEe TEIIOBOTO OanaHca:

2.2.11
Q1 +QZ +Q3+: 0
SJIEKTPOAMHAMUKA
OJIEKTPUYECKOE ITIOJIE
DJieKTpu3anusa Tel U €€ MPOSABICHUA. DJICKTPUUYCCKUN 3apsil.
3.1.1 JBa Buja 3apsaa. DIeMEHTapHbBIN 3JIEKTPUUSCKUN 3apsii. 3aKOH
COXpaHEHHUs AJICKTPUUYECKOTO 3apsiia
B3aumoneiictBue 3apsanoB. Toyeunsie 3apsapl. 3akoH Kynona:
B OJHOPO/JIHOM BEILIECTBE C JTUAIEKTPUUECKON MPOHUIIAEMOCTHIO
€
3.1.2
e, 1 g,
poplallel_ 1 lale
1" 4meg, 17
3.1.3 Dnekrpudeckoe noje. Ero aeiicTBre Ha 3JIEKTPUICCKHE 3aPs bl
Harnpsix€HHOCTB 3JIEKTPUUECKOTO TOJIS:
” F
qnpo61—1b1171
[Tone ToueuHoro 3apsija:
3.1.4 _ . 4
E, = kr—2
OJIHOPOJIHOE TIOJIE:
E = const.
KapTuns! 1MHMNA HaNPSHKEHHOCTH ATHX ITOJIEN
[ToTeHIManbHOCTH 3JIEKTPOCTATUYECKOTO MOJIS.
Pa3HoCTh MOTEHIIMATIOB U HATIPSKEHUE:
A1z = q(¢1 — ¢2) = —qAp = qU.
[ToTennmanpHas YHEPTUS 3apsiia B SJIEKTPOCTATUHIECKOM TIOJIE:
3.1.5
W =q¢
A=—-AW

IloTenuuan QJICKTPOCTATUYCCKOI'O T10JIA:

¢_K
T q




CBs13b HaHpﬂ}KéHHOCTI/I moJiIA W PasHOCTH IOTCHUHUAJIOB JIA

OJTHOPOJTHOTO 3JieKTpocTaThueckoro mossi: U = Ed

3.1.6

3.1.7

HpI/IHHI/IH CYIIEPIIO3UIHHU SJICKTPHUICCKUX TIOJIEH:
E = E1 +E2+...,¢ = (I)l + (I)z‘l‘...

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
YcinoBue paBHOBeCHS 3aps0B: BHYTPU IPOBOJAHHKA

ELt=0

, BHYTPHU U Ha MOBEPXHOCTH NMPOBOJHUKA (¢ = CONSt

3.18

3.1.9

JMANeKTpUKUA B 3JEKTPOCTATHUYECKOM MoJje. Judiaexkrpudeckas
MIPOHUIIAEMOCTh BEIIECTBA €

Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA:

q
C=—=
U

DeKTPOEMKOCTh TNIOCKOTO KOHICHCATOPA!

3.1.10

HapaJIJIGJH)HOC COCIMHCHNEC KOHACHCATOPOB:

q :q1+q2+...,U1 = U2 :"')Cl'[apajlﬂ_cl-l_cz-l_'"

IlocnemoBareabHOE COCAUHCHHE KOHACHCATOPOB:

3.1.11

OHeprus 3apsKEHHOr0 KOH/AEHcaTopa:

_qU_CUZ_q2

Y 2 2C

3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

3.21

3.2.2

Cua Toka:
7=2q
At |, 0

IMocrosaHEIHA TOK: | = const

Jlist mocTosiHHOTO TOKa ( = It

YcaoBus CYIICCTBOBAHUSA SJICKTPUICCKOTO TOKA.




Hanpspoxkenne U u OJIC E

3.2.3

3.24

3.25

3.2.6

3.2.7

3.2.8

3akon OMa 1Ji yyacTKa Lenu:

I_U
"R

:‘)J'ICKTpI/ILIeCKOG COIMIPOTHUBJICHUC. 3aBHCHUMOCTh COIIPOTUBJICHUA
OIHOPOJAHOI'0 MPOBOAHUKA OT €0 AJIMHBI U CCUCHUS. VYaenpHOE

COIIPOTUBJICHUEC BEIICCTBA.

R:pg

Hctounuku Toka. DJ1C ucTrouyHuka ToKa:

ACTOpOHHI/IXCI/IJI

q

E =

BHYTpeHHee COIIPOTUBJICHHUEC HCTOYHHKA TOKA

3akon Oma [ TOJIHOM (3aMKHYTOM) 31eKTpuyeckoil nenu: E =

IR + Ir, oTkyna

[TapatenpHOE COEAUHEHNE TPOBOIHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapajm Rl R2

HOCHCHOBaTCHBHOC COCAUHCHUC ITPOBOJHUKOB:
U=Ul+U2+.,11=12=.,
Rl‘[OCJI = R1 + R2+

PaboTa snexkrpuueckoro toka: A = UL,
3akoH Jlxxoynsa — Jlenna:
Q = IRt




Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

MOUHOCTB 3JIEKTPUYECKOTO TOKA!

Ad )
P=—0 =1IU
TemuioBast MOILITHOCTD, BIJIEIsIEMasi HA PE3UCTOPE:

-
e

L."

320 j.ﬂ=ﬁ}a=E =IU
MonIHOCTh HCTOYHHKA TOKA!
Ad
B = ;“’" =ErI
Ar—d]
CB0OOHBIC HOCUTEIN DJIEKTPUUCCKUX 3apSJIOB B IIPOBOTHHKAX.
3210 MexaHu3Mbl MPOBOJAMMOCTH TBEPJBIX METAIJIOB, PACTBOPOB U
o pacIuiaBoB 3JIEKTPOJIUTOB, ra3os. [ToxynpoBoHUKWU.
[TonynpOBOIHUKOBBIN THOT
3.3 MAT'HUTHOE I10OJIE
MexaHndeckoe B3aMMOJCHCTBHE MAarHuTOB. MarHuTHOE ITOJIE.
Bektop wmarautHOM wuHAYKIMU. [lpuHuun cynepno3uuuu
MarHUTHBIX TTOJICH:
331 B = B; + By+...
JlvHMM  WHAYKOUM ~ MarHuTHOro mnons. KaprtuHa JmHUA
WHAYKIIMA MarHUTHOTO TIOJISI TTOJIOCOBOTO M MOAKOBOOOPA3HOTO
MOCTOSSHHBIX MarHUTOB
OneiT Opcrena. MarHuTHoe TOJie TMPOBOJHHMKA C  TOKOM.
332 Kaptuna nuHMI WHAYKIMA MarHUTHOTO TOJ JUJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOTO TMPOBOIHUKA,
KaTYIIKHA C TOKOM
Cunia Amnepa, e€ HalpaBJIeHUE U BEJIMYMHA:
3.3.3 F, = IBlsina

, [A€ O — YroJI MCXKYy HallpaBJICHUCM MMPOBOAHHUKA 1 BEKTOPOM




3.4

3.34

34.1

-

B

Cuna JlopeHua, e€ HallpaBJIeHNE U BEJIMYUHA!
Fnop =1 q | vBsina

IJie 0. — Yol MEXy BEKTOpaMu

N -

vu B. JIBuKeHUE 3apsHKEHHON YaCTHIIBI B OJHOPOIHOM
MarduTHOM IOJIE

OJIEKTPOMATHUTHA A MH/YKINA

IToTox BEKTOpa MarHUTHOM HHIAYKIHHA:

® =B, S = BScosa

3.4.2

SIBnenue anexrpomarnuTHOM UHAYKIUU. DJ1C uHayKIIMn

343

3aKOoH AEeKTpOMarHuTHOM nHaykuuu dapajes:

AD

E = =@

Af—0

34.4

O/IC uHAYKIMK B TIPSIMOM IPOBOIHHUKE JUTHHOM |, IBHXKYyIIIEMCs

CO CKOPOCTBIO

v
(wll)

B OJTHOPOJHOM MarHUTHOM ToJie B:
| E; |I= Blvcosa

, TJIe 0. — YTOJI MeXIy BeKTopoM B 1 HopMainbio




1

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI

-
-

lnv
; €CIn
l1B,u v TO
| E; |I= Blv
345 [TpaBumo Jlenma
NHIyKTUBHOCTS:
)
L=—

346 >wm®d=LIL
Camounnykuus. IC caMOMHAYKIUU:

AT
E =— EL, =—LI'
—

9HepFI/I}I MArgamuTHOTI'O ITOJIA KaTyIHKI/I C TOKOM.:
3.4.7 LI?

W, =
L=

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHUA 1 BOJIHbI

KonebGartenbubiit  koHTYp. CBOOOIHBIE DIEKTPOMArHUTHBIE

351 KoJieOaHus B U€ATbHOM K0JIeOaTeTbHOM KOHTYpE:
[ q(1) =G 5in( ot + )
L’f t)=q, =g, cos(ot+@,) =1 cos(wt +q)
®opmyna Tomcona:

T =2nVLC

, OTKyJa




CBs3b AMIUIMTYbI 3apsda KOHACHCATOpa C aMHHHTYﬂOﬁ CHIJIbI
TOKa IIpH CBO6OI[HBIX SJICKTPOMAarduTHBIX KoJeOaHUsIX B

nacaJibHOM KoJ1e0aTeIbHOM KOHTYpC:

Qonax = —

LE))

3aKOH COXpaHEHUs DSHEPrUM B UACATBLHOM KOJIEOATEILHOM

3.5.2 KOHTYpE:

353 BoiHyxaeHHbIE 3JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc
[Tepemennbiii Tok. IIpomsBoxacTBo, nepenaya u norpelieHue
AIEKTPUYECKON SJHEPTUU

. cut Lr* cut LI’

+ = mE = M= — const.
2 2 2 2
CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTtanus
355 BEKTOPOB B JIEKTPOMAarHuTHOM BOJIHE B BaAKyyMe:
E1lB1 Z‘
358 Ikana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
- AIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
36.1 [IpssMonMHENHOE PACIIPOCTPAHEHHUE CBETA B OJTHOPOJIHOM Cpee.
- Toueunslit uctoyHuk. JIyd ceera
3aKOHBI OTPAKEHMS CBETA.
a=p
3.6.2
alp
TT7777777777
3.6.3 [TocTpoeHre N300paKeHHI B IIIOCKOM 3epKaje
3.6.4 3aKOHbI PEJTOMIICHHS CBETA.




[Ipenomnenue cpera:

nysina = n,sinf.

AOCOIIOTHEIN ITOKA3aTelIb IIPECIOMIICHUA:
c

n =
abc v
OTHOCUTEIBHBIN ITOKA3aTENb IpCIOMIICHUA:
n, Vi

n, v

nOTH

Xox J1y4eil B Ipu3Me.

\"1 = \'2 . ;?1}.1 = I?2}'2
COOTHOIIIEHHE YacTOT M COOTHOIIECHHE OJIMH  BOJIH IIpHU
nepexoac MOHOXPOMATUUCCKOI'0O CBCTA UCPE3 I'paHULly pa3aciia

JABYX OINTHYCCKUX CPCI:

nH,<mn )
oy E
3.6.5
[TonmHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHBIi yroJ IMOJIHOIO BHYTPEHHETO OTPAKEHHUS:
. 1 ny
Sinay, = =—
Norn ng
CobOuparoniue ¥ paccewBaroOlIe JIMH3BL. TOHKas JUH3a.
366 DOKYCHOE PACCTOSIHUE U ONTUYECKAs CHUJIa TOHKOW JIMH3BI:
6. L
D=—
F
Popmyiia TOHKOH JTUH3BI:
1 N 1 1
3.6.7 a f F

VYBennuenue, JaBacMoe JIMH30M:




h 111
e

d T~

f )
H F
F\ h
f
R
B ciryuae paccenBaronieit JIMH3bI:
D0 = F =—0,
3.6.8 _h If

= 7= 74 1

Xona jyda, MpOIIEIIIEro JUH3Y MO IPOU3BOJIBHBIM YIJIOM K €&
rIaBHOM onrtuyeckoil ocu. IlocTpoenne nzobpaxeHuii TOUKU U

OTpe3Ka MPSIMOM B COOMPAIOIINX M PACCEHBAIOIINUX JTMH3AX U MX

cucTreMax
36.9 doroanmapaT kak ontudeckuil mpubop. ['na3 kak ontuyeckas
o cucrema
WNurepdepentius cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIOBUS
HaOI0IeHUS MaKCUMYyMOB u MHUHHUMYMOB B
UHTEeP(EPEHIIMOHHON  KapTUHE  OT  JBYX  CHH(]a3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB:
3.6. )
MAKCIIMYMBEI — A=2m—, m=0,£1,£2,+3,.,
MITHIMYMBET — i*-.={2m+l:]’—,;, m=0,+1,+2+3
36.11 Hudpaxknus cBera. JludpakuuonHas pemérka. YcioBue

H&6J'IIO}1€HI/I5[ TJIaBHBIX MAaKCUMYMOB IIPpU HOPMAJIBHOM IMaACHHUN




MOHOXPOMAaTHYECKOTO CBETa C JJIMHON BOJIHBI A Ha PEIIETKY C

nepuoaoMm d:

dsingg,, =mA,m=0,+/-1,+/-2,4+/-3,..

3.6.12 Hucniepcus cBera
4 KBAHTOBAS ©®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
41.1 ['unoresza M. [Tnanka o kBantax. @opmyna [Inanka: E = hv
®otonbl. DHeprus (HoToHa:
419 Nmmynbe ¢oToHa:
E hv h
P T
4.1.3 ®otoaddext. OnbiTel A.I'. CroneroBa. 3akonsl hoTtoddpderra
Ypasuenue DiiHinTeiHa g potosddexra:
4.1.4
Egorona = ABBIXOMA + Eyyumax
JlaBlieHHE cBeTAa.
4.1.5 JlaBiieHME CcBeTa Ha MOJIHOCTBHIO OTPAXKAIOLIYI0 MOBEPXHOCTh U
HAa TOJHOCTHIO MOTJIOMAKIIYI0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
421 [TnanerapHas Mozens aToma
[Toctynatel bopa. Uznydenwe u moriomieHue (GpOTOHOB Mpu
499 IIEPEX0/Ie aTOMa C OJHOTO YPOBHS YHEPIMH Ha APYTOi:
hv, = h—c =|E,-E,
Y
JInHelyaTeie CIIEKTPBI.
CrnekTp ypOBHEN dHEPruu aTOMa BOAOPOAa:
42 E,r=ﬂ, n=12.3, .
n
4.3 OU3MKA ATOMHOI'O A1IPA
431 Hyknonnas mozens siipa [eiisenOepra — lBanenko. 3apsin

sapa. MaccoBoe unciio sjapa. M3oTonsl




PannoakTUBHOCTE.

Aunbda-pacnan;
A A4 4
7 X—7,Y+,He

bera-pacnan.

DIIeKTPOHHBIN B-pacnan;

4.3.2 N N 0
TX—o Y+ je+v,

[To3utponHsI B-pacnan:
AX-AY+ Je+v,
I'amma-n3nyuenue

3aKkoH paarOaKTHUBHOI'O pacliaaa:

-t
N(t) = Ny % 2T

4.3.3
ITycth M — Macca paaAMOaKTUBHOIO BellecTa. Toraa

-t
m(t) =mgy*2T

434 Snepuble peakuuu. JleneHue u CHHTE3 Sep
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