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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no gu3rke Ha ypOBHE CpeJIHEro 0011Iero oopazoBaHus pa3padboraHa Ha
OCHOBE T0JIOKEHHH U TpeOOBaHMM K pe3yJIbTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTebHON
nporpammsl, ipeactaBieHHbIx B DI'OC COO, a takxe ¢ yu€toM (enepanbHoit paboueit
nporpamMmbl Bocniutanus 1 Konuenuuu npenojiaBanus yaeoHoro npeamera «duzuka» B
oOpasoBarenbHbIX opraHuzanusx Poccuiickoit ®denepannu, peanus3yromux OCHOBHBIC
o0pazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢Qusuke ompenenser o0g3aTeNbHOE MNPEIMETHOE COJEpKAHUE,
YCTAHABJIMBAECT PEKOMEHAYEMYIO MOCIEAOBATEILHOCTh H3YyUYCHUSI TEM U Pa3/eiioB
y4eOHOro mpeMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH
y4eOHOTO TIpoliiecca, BO3PACTHRIX 0COOEHHOCTEH oOyuatomuxcs. [Iporpamma mo dusnke
AT MpeCTaBIEHUE O LETAX, COACPIKAHUH, OOIIEH cTpaTeruy 00ydeHNs, BOCTUTAHUS U
pa3BUTUS O0YYAIOIIUXCS CPEACTBAMU yueOHOro npeaMera «Pu3uka» Ha yriyoJIEéHHOM
YpOBHE.

N3yuyenue kypca Gu3uKu yriayOiaEHHOTO YpOBHSI MO3BOJSIET peaju30BaTh 3aJlayu
npoecCUOHANIbHON OpUEHTAIlUU, HAMPABIECHO HAa CO3J[aHUE YCIIOBUM ISl MIPOSIBICHUS
CBOMX MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH KaKIbIM OOyYaromuMmces,
KOTOpbIE  HEOOXOMWMMBI  JJiIi  TPOJOJDKEHHs  00pa3oBaHHMs B OpPraHHU3aIUsAX
npoecCHOHaNbHOTO  00pa3oBaHUA MO  Pa3IMYHBIM  (PU3UKO-TEXHUYECKUM U
WHXEHEPHBIM CIIEIIUAIBHOCTSIM.

B nporpamme mo Qusnke omnpenensiorcs IUIaHUPYEMbIE pe3yJIbTaThl OCBOCHUS
Kypca (U3MKM Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHUs: JUYHOCTHBIC,
MeTalpeIMETHbIE, PEeAMETHBIE (Ha yriy0JIEHHOM ypoBHE). HayuHOo-MeToq010THYecKon
OCHOBOM 17151 pa3pabOTKH TPEOOBAHUM K JIMUHOCTHBIM, METANIPEAMETHBIM U ITPEIMETHBIM
pe3ysibTataM 00y4aroluXcsi, OCBOUBIIUX MPOrpaMmy 1Mo (U3UKE HA YPOBHE CPEIHETO
o011ero o0pazoBaHusl Ha yriIyOJIEHHOM YpPOBHE, SIBJISIETCSI CUCTEMHO-/ESITEIbHOCTHBIM
MOJXO/I.

[Iporpamma no gu3rke BKIFOUYALT:

TUIAaHUPYEMBIE PEe3yJIbTaThl OCBOCHUS Kypca (PU3UKU HA YIITYOJIEHHOM YPOBHE, B TOM
YHUCJIe MPEMETHBIE PE3yIbTaThI M0 ToAaM O0yUeHHUS,;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam o0yueHus.

[Iporpamma no ¢pu3uke UMEET MPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BaHA
YUUTEISIMUA (PU3UKH JIJIS1 COCTABJICHHS CBOMX PaOOUYMX MPOTPaAMM.

[Iporpamma mo (u3uke HE CKOBBIBAET TBOPUYECKYH) WHUIIMATUBY Y4YUTENEH U
MPEAOCTaBISECT BO3MOKHOCTH JIJIsl PeaTu3alii pa3IndHbIX METOAUYECKUX MOIAXOI0B K
npenofaBaHui0 (UMUMKW Ha yriayOJEHHOM YpPOBHE TMIpU YCJIOBUU COXPAaHEHUS
00s13aTeJIbHOM YacTH COJIepKaHUs Kypca.

dusnka Kak Hayka 0 HauboJjee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIIAasl B KaueCTBE
y4eOHOro MmpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJl B CHUCTEMY 3HaHUU 00
okpyxatomeMm wmupe. IIkonbHBIM Kypc (U3MKHM — CHCTEMOOOpPa3yIOmUM 1Jis
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3UUYECKUE 3aKOHBI JIekKAT B
OCHOBE TMPOIIECCOB W SIBJICHUHM, H3y4aeMbIX XHUMHEH, Ouosiorueut, Qusndeckoi
reorpadueii m actpoHomueit. Mcnonb30BaHHe W aKTUBHOE NpPHMEHCHHE (DU3MISCKHUX



3HaHUU OTNPENETUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B cdepe
HHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TOJYYEHHsS] HOBBIX MAaTEpPHAIOB C
3a/IaHHBIMU cBoMcTBamMu. M3yueHue Gpu3uku BHOCUT OCHOBHOM BKJIaJ B OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOyuaromierocsi, B (opMupoBaHHE YMEHHI
IPUMEHSTh HAYYHBIA METO]I MO3HAHUS TIPY BHITIOJIHEHUU UMU YUEOHBIX MCCIIEIOBAHUN.

B ocHOBY Kypca pu3MKu Ha YpOBHE CpeAHEro 0011ero o0pa3oBaHusl MOJIOKEH P
ujeil, KOTOpble MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 MOCTPOSHUSI.

Hoea uenocmunocmu. B COOTBETCTBUM C HEHW KypC SBISIETCA JIOTUYECKH
3aBEpUICHHBIM, OH COJEPKHT MaTepHall W3 BCEX pa3leioB (PU3MKM, BKIIOYAET Kak
BOMPOCHI KJTACCUYECKOMN, TAK U COBPEMEHHOMN (PU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUU C HEM MaTepual Kypca GU3NKH 00beTUHEH
BOKpYr (Qu3nyeckux Teopuidl. Bemymmum B Kypce sBisercs (HopMHUpPOBaHHE
MPEJCTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanusanus NpearonaracT HMCIOJIb30BAHNE
IYMaHUTApHOTO NMOTEHLMaNa (PU3NIECKON HAYKU, OCMBICIICHHUE CBSI3U PAa3BUTUS (PU3UKU
C pa3BUTHEM OOIIECTBA, a TaKK€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TPoOIeMaMHu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢usuku yriyOon€HHOTO ypOBHS
IPENoaraeT 3HAKOMCTBO C IIUPOKUM KPYroM TEXHHUYECKMX M TEXHOJOTHYECKHX
NPUJIOKEHUN M3YYEHHBIX TeOpuil U 3aKoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha ypOBHE
OOIINX MPECTaBICHUA U COBPEMEHHBIE TEXHUUECKHUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoesa skonozuzayuu peannsyercs NOCPEICTBOM BBEICHHS DIIEMEHTOB COJIEP KaHMS,
MOCBSIIEHHBIX HSKOJIOTHYECKUM TMpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHHKU W TEXHOJOTHH, a Takke OOCYXIEHHUS MpoOJeM palmOHAIBLHOTO
IPUPOAOIIOIB30BAHUS U SKOJOTUYECKON O€30MacHOCTH.

OcBoeHME coJiepKaHUs MPOrpaMMbl MO (U3UKE JIOHKHO OBITh TMOCTPOCHO Ha
OPUHLMIIAX CHCTEMHO-JESATENIbHOCTHOrO noaxona. g ¢u3uku peanuszanust 3TUX
OPUHLMIIOB Oa3upyeTcsi Ha MCMIOJIb30BAaHUM CAMOCTOSITEIBHOTO 3KCIIEpUMEHTa Kak
MOCTOSIHHO JIeHicTBYtoMIero (hakTopa yuebHoro mporecca. st yriyOonéHHOro ypoBHS —
3TO CHCTEMa CaMOCTOSITEIbHOIO YYEHMUYECKOTO SKCIEPUMEHTa, BKJIIOYAIOIIETO
(poHTaIbHBIE YYEHUUECKHUE ONBITHI MPU U3yYEHUU HOBOI'O Marepuasa, JlabopaTopHbIe
paboTel W paboThl TpakTukyMma. [Ipm 3TOM BO3MOXHBI JBa Croco0a peanu3anuu
¢uznyeckoro npakTukyma. B nepBom ciydae npakTUKyM MPOBOAUTCS JIMOO B KoHIe 10
u 11 xnaccoB, 1100 MOCHE MEPBOr0 U BTOPOTO MOJYTOJUNM B KXKJIOM U3 3TUX KJIACCOB.
BTtopoii crioco6 — 310 uHTErpanus padoT NpakTUKyMa B CUCTEMY JIaDOpaTOPHBIX padoT,
KOTOpbIE MPOBOJASTCS B Mpollecce u3yueHus pasaena (remsl). [Ipu 3ToM nox padotamu
NPAKTUKyMa TOHUMAETCS CaMOCTOSTEThHOE HCCIEOBAaHNUE, KOTOPOE IMPOBOIUTCS IO
PYKOBOJICTBY CBEPHYTOTO, 000OIIEHHOTO BIIa O€3 TOMIAroBO HHCTPYKIIHH.

B mporpamme mo ¢u3MKe cucTeMa yUYEHHYECKOTO IKCIEPUMEHTA, J1a00paTOpHBIX
pa®oOT W MpakTUKyMa IpeJCTaBieHa €IWHBIM MepeuHeM. BbiOop TemMaTtuku JJIsi 3TUX
BUJOB  YUYEHHYECKHMX  MPAKTUUYECKHX  pabdOT  OCYIIECTBISETCS  YYaCTHUKAMH
00pa30BaTeNbHOTO MpoLiecca UCXO0JIs U3 0COOEHHOCTEH MOYPOYHOTO IJIAHUPOBAHUS U
ocHarenust kabunera ¢usuku. [Ipu s3ToM oOecnieunBaeTCsl OBIaJeHUE 00YJIAOIITUMUCS



YMEHUSMH TPOBOJUTH MPSIMbIE U KOCBEHHBIC M3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN
(bU3MYEeCKUX BEJIMYMH U TOCTAHOBKY OMBITOB 10 MIPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bosbiioe BHUMaHUE yIEIsSETCs PEIICHUIO PACUETHBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu
ATOM JIJIs1 pacYETHBIX 3a/1ad MPUOPUTETOM SIBIIIOTCS 3a/1a4y C SIBHO 33JJaHHOUM M HESBHO
3aIaHHON (PU3UYECKON MOJIEJIbIO, MO3BOJIAIONINE MPUMEHSATh HM3YyUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jena Kypca, Tak U MHTErpupysi IpUMEHEHHE 3HAaHUN
U3 pasHbIX pasnesnoB. s kayecTBEHHBIX 3ajlay MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
oOBsICHEHUE/TIPE/ICKa3aHue TPOTEKAaHUS (PU3NYECKUX SBICHUM M TPOIECCOB B
OKpYXKaIomIel >KU3HU, TpeOyronue BBIOOpa (HU3UYECKON MOJEHH JUIsl CUTyalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ tpedoBanusiMu PI'OC COO k maTepHaIbHO-TEXHUYECKOMY
o0ecrnieyeHnI0 y4eOHOro mporecca Kypc (QU3MKH YrayOnIEHHOrO ypOBHS Ha YPOBHE
cpeaHero odmiero 06pa3oBaHus JOJDKEH U3y4aThCs B YCIOBHUSIX IPEIMETHOTO KaOMHETA.
B kabunere Qusuku AOMHKHO OBITH HEOOXOAMMOE JTabopaTopHOE 000pYIOBaHUE IS
BBITIOJIHEHUS YKA3aHHBIX B IIporpaMMe Mo GU3NKE YYCHUYECKUX OMBITOB, JIA0OPATOPHBIX
paboT 1 paboT MPaKTUKyMa, a TAKKE JEMOHCTPAIIMOHHOE 000PY/I0BaHKE.

JleMOoHCTpallMOHHOE 000pyI0BaHHE (POPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHHUMAJIbHOM JIOCTaTOYHOCTH M OOECHeYMBAET IIOCTAHOBKY TMEPEYUCIICHHBIX B
nporpamMme Mo (U3UKE KITIOYEBBIX JIEMOHCTpAIMil JUIsl UCCIEOBAHUS H3Yy4aeMbIX
SIBJICHUI U MPOIIECCOB, IMIUPHUUECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlaGopatopHoe oOoOpynoBaHME I YUYEHUUECKUX  MPAKTUYECKUX  padoT
dbopMupyeTcsi B BUJE TEMAaTHIECKIX KOMIUIEKTOB M 00eCreYnBaeTCs B pacu€éTe OJHOTO
KOMIUIEKTa Ha JBYX OOydarommxcsa. TeMaTHYeCKHe KOMIUIEKTHI J1abopaTOPHOTO
000pyI0BaHUs TOKHBI OBITH TOCTPOSHBI HA KOMIIEKCHOM MCIIOJIb30BaHNHN aHAJIOTOBBIX
U 1U(POBEIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHUIC
U pOBBIX JabopaTOpuUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

dbopMHpoBaHUE MHTEpPECa W CTPEMJICHUS OOYyYarolmuxcs K HAYYHOMY H3y4YEHUIO
MPUPOBI, PA3BUTHE WX UHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUN O HAay4YHOM METOJAE TMO3HaHus U (OPMHUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjabTaTa H3yYeHUS OCHOB
CTPOCHHUS MaTepu U QyHIAMCHTAIBHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUEe yMEHUN OOBSCHATH SIBJICHUS C MCIOJIb30BAHUEM (PUBHUYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHWE TPEACTABIACHUH O pPOAM  (OU3UKHA IS Pa3BUTHSA  JIPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BHUTHE TPEICTABICHUNA O BO3MOXKHBIX chepax Oymymiedt mpodeccuoHaIbHOU
NeSATEeITLHOCTH, CBSA3aHHBIX C (PU3UKOM, TOATOTOBKA K JaJIbHEHUIIIEMY OOYYCHHIO B 3TOM
HaIpaBJICHUH.

JloctmxeHne 5TUX Iieseld 00ecreyuBaeTcsl pEelIeHUEM CIEeIyIoIMUX 3axad B
npornecce u3ydeHus Kypca GU3NKU Ha ypOBHE CpEHEro o01ero oopa3oBaHus:



npuoOpeTeHrne CUCTeMbl 3HaHHM 00 o00muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSX, BKJIIOYAS MEXAHHUKY, MOJIEKYJIAPHYIO (U3HUKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPUBUKHY;

dbopMHpOBaHUE YMEHHM MPUMEHSATh TEOPETUUYECKUE 3HAHUA I OOBICHEHHUS
bu3nUecKkuxX SBJICHUW B TPUPOAEC U JJIA NPUHATUS TNPAKTUYECKUX PEHICHU B
MOBCEHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PEIICHMs PA3IMYHbIX 3aJad C SBHO 3aJaHHOUN (hHU3MUEeCcKOM
MOJIEJIbIO, 3aa4, TIOPa3yMEBAIOIINX CAMOCTOSITEIFHOE CO37jaHne (PU3NIECKON MOJIEIH,
aJICKBaTHOM yCIIOBUSM 3a/1a4, B TOM YHCJIE 33]1a4 HHKEHEPHOT'O XapaKTepa;

MOHMMaHKe (PU3MUECKUX OCHOB U MPHUHIIUIIOB JCHCTBHS TEXHUUECKUX YCTPOMCTB U
TE€XHOJIOTHYECKHX MTPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSATEJbHOTO IUJIAHUPOBAHUS U IPOBENCHHUS
bu3nYECKUX IKCIIEPUMEHTOB, aHaIN3a M WHTEPIpEeTaluu WHPOPMAIUHU, OMPEICICHUS
JOCTOBEPHOCTH MOJIYYEHHOT'O pPe3yibTaTa;

CO3/IaHUE€ YCIIOBUM JUIsl Ppa3BUTHS yMEHHMH MPOEKTHO-HUCCIIEN0BATEIbCKOH,
TBOPYECKOM J1€ATENbHOCTH;

pa3BuTHE HHTEpeca K cdepam MpodeccHOHAIBbHON JesSTENIbHOCTH, CBA3aHHON C
bu3HUKOiA.

B cootBerctBuu ¢ tpeboBanusmu GI'OC COO yrinyOnEHHBIN YPOBEHb U3YUCHUS
yuebHoro npeameta «Pu3nkay Ha YPOBHE CpeJHET0 oO1ero o0pa3oBaHus BEIOMpAETCs
00yJarouMMucs, MIAHUPYIOUIUMU TPOJOJDKEHUE O00pa3oBaHUs MO CIEUUATBHOCTIM
(U3UKO-TEXHUYECKOTO TPOQUIISL.

Ha wuzydenne ¢usuku (yriayOna€HHBIM ypOBEHb) Ha YPOBHE CPEAHEro OOIIEero
obpazoBanust orBoauTcs 340 vacos: B 10 knacce — 170 yacoB (5 yacoB B Henento), B 11
kiacce — 170 yacoB (5 4acoB B HEJEIIO).

[Ipennaraemelii B mporpaMmme o (pu3uke nepevyeHb 1ad0paTOPHbIX U MPAKTUYECKHUX
paboT sABIIsIETCS PEKOMEHI0BAaHHBIM, YUUTENb JIeJaeT BEIOOp MPOBEACHUS J1a0OPAaTOPHBIX
paboT 1 OMBITOB C YUYETOM UHANBUIYATBHBIX OCOOCHHOCTEN 00YJarOIINXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOIBI.

®duzuka — (dyHAamMeHTaNbHas Hayka o mpupozae. HayuHwlii Meron MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

OKCnepUMEeHT U Teopus B IIpoliecce IMOo3HaHus mnpuponbl. Halmtonenue wu
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MmepeHust (GU3MYECKUX BEIMYMH (QHAJIOTOBblE U IU(MPOBBIC
WU3MEPUTETBHBIC PUOOPHI, KOMITBIOTEPHBIC TATYNKOBBIE CHCTEMBI).

[Torpemnoctu n3mMepeHuit Pu3ndecKux BeIMUrH (a0COMIOTHAS U OTHOCUTENbHAS).

MonenupoBanne (GU3NYECKUX SBICHUA M TPOLECCOB (MaTepuanbHas TOYKa,
a0COJIFOTHO TBEPJOE TEJO0, HACabHAsI KUJIKOCTh, UICATbHBINA a3, TOUCUHBIN 3apsin).
['unote3a. PU3NYECKN 3aKOH, TPAHULIBI €0 MPUMEHUMOCTH. DHU3nyecKas TeOpusl.

Ponb u Mecto pu3nku B GOpMHPOBAHUN COBPEMEHHON HAYYHOU KapTUHBI MUpPa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIOJIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

N3mepeHne CUIlbl TOKAa U HANPSHKEHUS B LIEMU MOCTOSIHHOTO TOKA MPU MOMOIIU
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ m1M(ppoBoi nabopatopuer mo ¢usuke. [Ipumepsl uzMepeHUs
(bU3MYECKUX BEJIMYUH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3pen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanunueckoe 1BuxeHre. OTHOCUTEIIBHOCTh MEXaHUYECKOT0 IBMKEHUS. CrucTteMa
OTCYETA.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BeKTOp MarepHalbHOW TOYKH, €T0 MPOEKIIMU HA OCU CUCTEMBI KOOPIAUHAT.
Tpaekropusi.

[lepemenienue, CkOpocTh (CpeHsIss CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaibHOW TOYKH, WX MPOEKIUMH Ha OCH CHUCTEeMbl KoopauHar. CloxeHue
IIEPEMELIECHNUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSAMOJMHENHOE MBUXKEHUE. 3aBHCUMOCTH
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUSI W MYyTH MATEPUAIBHOM TOYKH OT BPEMEHU U HX
rpaduky.

CBobOogHoe maneHWe. YCKOpeHHE CBOOOJHOrO mnajeHus. JIBWKeHHWe Tera,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH U YCKOPEHUS
MaTepUabHOM TOYKU OT BPEMEHH U UX rpadUKHu.

KpuBonmHeiHOe ABMXKEHHE. [[BHKEHME MATEpPUAIIBHOW TOYKH MO OKPYKHOCTH.
VYrioBas u nuHeHas ckopocTk. [leproa u wactora oOpanienus. LleHTpocTpeMuTenbHOE
(HOpMasbHOE), KacaTeabHOE (TaHICHIMANIbHOE) U TMOJHOE YCKOPEHHE MaTepuaIbHOM
TOYKH.

TexHn4eckue yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: CIIMAOMETD, ABUKEHUE
CHapS/IOB, LICTIHEIE, MeCTepEHYAThIC U PEMEHHBIC TIepeaaun, CKOPOCTHBIE JTU(THI.



Hemoncmpauyuu.

Mopens cucTeMbl OTCUETA, WIUIIOCTPALMS KHUHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

CriocoObl uccie10BaHus TBUKEHUN.

Nnnroctpanus npeaebHOrO NEPEX01a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnrogenue pABwKeHUs Tena, OpOIIEHHOIO IMOJ YIJIOM K TOpPU30HTY U
TOPU30HTAJIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTIIOBO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTeW, TPaeKTOPUM, CKOPOCTEH ABUKEHHSI OJHOTO M TOTO K€ Teja B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3ydyeHne HEPAaBHOMEPHOI'O [BMKEHHMSA C LEJIbI0 OIPEACIICHUS MIHOBEHHOU
CKOpOCTH.

W3mepeHne yCKOpeHMs IPU NPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBH)KCHUU I10
HAKJIOHHOU IIJIOCKOCTH.

HccenenoBanye 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKCHUMU.

W3mepenne yckopeHusi CBOOOJHOTO NaJeHUs (PEKOMEHJOBAHO HCIOJb30BaHUE
urdpoBoii 1abopaTopun).

N3yyeHnue nBM>XEHHS Tena, OpOIIEHHOI0 TOpU30HTaNbHO. [IpoBepka runoressl o
PSAMOM MPONOPIUOHAIBHON 3aBUCHMOCTH MEXAY NAIBHOCTBIO MOJETA M HAYAIBHOU
CKOPOCTBIO TeIa.

N3ydeHne nBUKEHHUS TeJa 10 OKPY>KHOCTH C TOCTOSITHHOM MO MOJYJIFO CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH Meproaa 0OpalieHusi KOHHYECKOTO MasiTHUKA OT €ro
[1apaMeTpoB.

Tema 2. /lunamuxa.

IlepBpii  3akoH Hbrorona. HWHepuuanbHbeie cuctemsbl orcuéra. [IpuHnun
otHocuTenbHocTH [anmunes. HewnepumanbHble cucTeMbl oOTCUéTa (OmpezesieHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIUI CyTIepHO3ULIMU CHUJL.

Bropoii 3akoH HproTOHa 1151 MatepraibHOM TOYKH.

Tperuit 3axkoH HproTOHA 7151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHMS. DKBUBAJEHTHOCTH TPAaBUTALMOHHOM M WHEPTHOM
MAacCBhl.

Cunia TsDKecTH. 3aBUCHMOCTh YCKOPEHHUSI CBOOOJHOTO MajJCHUsI OT BBICOTHI HaJ
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckoi upoThl. [[BUkeHre HeOECHBIX TEN U UX
cryTHUKOB. 3akoHbl Kertepa. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABHXKYIIErocs ¢ yCKOPEHUEM.

Cuna tpenusa. Cyxoe tpenue. Cusia TpeHUsI CKOJIBKEHHUSI M CUJia TPEHHS MOKOSI.
Koadpdunuent tpenus. Cuiia COnpoTUBICHUS PU IBUKEHUH TeJla B )KUJIKOCTH WM Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO IBUKECHUS.



Jasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuyeckue ycTpocTBa U TEXHOJIOTUYECKHUE MPOLECCHI: MOIIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGmrogenue NOBWXKEHHS Tell B WHEPIHUAIbHBIX M HEMHEPUHUAIBHBIX CHUCTEMax
OTCYETA.

[IpyHIMTO OTHOCUTENIBHOCTH.

Kauenue nByX MWIMHAPOB WJIM IIAPOB Pa3HON MAcCChl C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEUHEPIUAIIBHON CUCTEMBI OTCUETA.

CpaBHEHUE PAaBHOJACUCTBYIONIEH MPUIOKEHHBIX K TEIy CHJI C IPOU3BEICHUEM
Macchl T€Jla Ha €ro YCKOPEHHE B MHEPLUUAIBHON CHCTEME OTCUETA.

PaBeHCTBO CcHII, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macc 1o B3anMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAICHUU.

[{eHTpOOEkKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKmuKym.

W3mepenrie paBHOACUCTBYIONIEH CHUJ TPU JBMXKCHHH Opycka 10 HAaKJIOHHOMN
IJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTU BPEMEHHU JBMKEHUS OpycKa MO HAKJIIOHHOU
IJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €70 MACCHI.

HccnenoBanre 3aBUCUMOCTH CHUJI  YIPYTOCTH, BO3HUKAIOIIMX B TMPYXKUHE U
pE3MHOBOM 00pa3siie, OT X JeopmMariuu.

N3yueHne NBUKEHUS CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKui
OJIOK.

N3smepenne koddduimenta TpeHHS MO BEIWYUHE YIJIOBOro Kod(duimenra
3aBUCUMOCTHU Frp(N).

HccnenoBanne ABMKEHUST OpycKa IO HAKJIOHHOW IIJIOCKOCTH C TEPEMEHHBIM
Kod(pUIeHTOM TpEHUSI.

N3yueHne NBUKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoGcomoTHO TBEp0€ Teno. [locTynaTenbHOE U BpalaTeIbHOE JBUKEHUE TBEPIOTO
Tena. MOMEHT CHJIbI OTHOCUTENBHO OCH BpameHus. [lmedo cuibl. CroxeHue cui,
MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEINA.

VYcroiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCH:  KPOHIUTEHH,
CTPOMUTEIIBHBIN KPaH, peIETYaThIC KOHCTPYKLIMHU.

Hemoncmpayuu.

VY cIl10BUSL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.



HccenenoBanue yCciioBU paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLIEHUS.

KoHcTpynpoBaHue KpOHIITEWHOB U PaC4€T CHUIl YIIPYTOCTH.

N3yyeHue ycTONYMBOCTH TBEPIOTO TENA, UMEIOIIETO IUIOIIA1b ONIOPHI.

Tema 4. 3akonvt coxpaneHus 6 mexaHuxe.

MMiynbC MaTepuaibHOM TOYKHM, CHUCTEMbl MaTepUalbHBIX TOYeK. LleHTp macc
CHUCTEMBbI MaTEpHUAIIBHBIX TOYEK. Teopema 0 IBHKEHNHU LIEHTpa Macc.

VIMITyIbC CHIIBI M ©3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktrnBHOE BMXEHUE.

MomeHT nmnysibca MaTepuaibHOM TOUku. [IpeacraBinenne o CoxpaHEHMM MOMEHTA
UMITYJIbCA B LICHTPAJIbHBIX MOJISIX.

PabGora cunpl Ha MaJoM W Ha KOHEYHOM THiepeMenieHud. [ 'paduueckoe
npeacTaBiIeHUEe PabOThI CHIIBI.

MonHOCTb CUIIBI.

Kunernyeckass »sHeprus MarepuaipbHOW Toukd. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTUH MATEPUATIbHON TOUKHU.

[loTeHnManbHble W HENOTEHLUMANbHbIE CHibl. [loTeHnuManbHas  SHEprus.
[ToreHuunanbHast sHeprus ynpyro aedopMUPOBaHHON mpykuHbl. lloTeHIManbHas
JHEPrus Tejla B OJHOPOJHOM I'PABUTAUMOHHOM MoJje. [loTeHnnanbHas 3Heprus Tena B
I'PaBUTALMOHHOM II0JI€ OJJHOPOJIHOTO 1Iapa (BHYTpHU U BHE 11apa). Bropas kocmuueckas
CKOpOCTb. TpeThs KOCMUYECKAs! CKOPOCTb.

CBs3b palOOTHl HEMOTEHUMAIBHBIX CHJI C MU3MEHEHMEM MEXaHWYECKOW SHEPIHH
CHCTEMBI TeJI. 3aKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTUH.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBuenne bepHymm s UACaTbHOW KUJIKOCTH Kak CIICICTBUE 3aKOHA
COXpaHEHUsI MEXaHUYECKON SHEPrUHu.

TexHU4ecKue yCTPOMCTBA M TEXHOJOTMYECKUE TIPOLECCHL: JBUKEHHE PAakKer,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE BHXKEHUE.

HN3mepeHune MOITHOCTH CHUJTBI.

W3MeHeHne sHepruu Teja MpU COBEPIICHUN PadOTHI.

B3anmubie npeBpalieHuss KHHETUYECKOW M TOTEHIUAIBHOW SHEPTUM IIPU IEUCTBUN
Ha TEJIO CUJIbI TSKECTH U CHJIbI YIIPYTOCTH.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPaKmMuKym.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY ITYTH.

N3mepenue cuibl TITH, CKOPOCTUA MOJIENH SJIEKTPOMOOUIISE 1 MOIITHOCTU CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA ITPU YIIPYTOM B3aMMOJIEHCTBHH.

M3mepeHne KHHETUYECKOW S3HEPTUHU TeJIa 110 TOPMO3HOMY ITYTH.



CpaBHEHHE W3MEHEHUS TIOTCHIIMAIBHOW HSHEPTUHM TPYXUHBI C PaOOTONW CHIIBI
TPEHUS.

Omnpenenenue padoThl CUIIbI TPEHUS TIPU ABMXKEHUH Teja 0 HAKJIOHHOU MIIOCKOCTH.

Paznen 3. Mosiekyasipuasi Gu3snka u TEpMOJAMHAMUKA.

Tema 1. Ocrosvt MONEKYAAPHO-KUHEMUUECKOT meopull.

OcCHOBHBIE MOJNOXKEHUSI MOJIeKYJsipHO-KuHeTH4Yeckoil Teopunt (MKT), ux ombiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe aBuxKeHUE. XapakTep JIBIXKCHUS U
B3aNMOJICHUCTBUSA YaCTHUI] BellecTBa. MoJies CTpOEHHUsI Ta30B, ) KUAKOCTEN U TBEPJIBIX TEII
U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojieseil. Macca 1 pa3Mepsl MOJIEKY
(atomoB). KonnuectBo BemectBa. [locrossHHass ABorajpo.

TenmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ wusMmepenus. Illkana
temmneparyp Llenscust.

Mogenp naeanbHOro ra3a B MOJEKYJSIPHO-KMHETHYECKOW TEOPHUH: YACTULBI Ta3a
JBHXKYTCSI XaOTUYECKH M HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['azoBeie  3akoHbl.  YpaBHeHue MenneneeBa—Knanelipona.  AOcomtoTHas
temriepatypa (mkamna Ttemrepatyp KenbBuna). 3akon J[lansTona. M3omporeccsl B
UJICAIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. I'paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MEXAYy HABICHUEM U CPEOHEH KMHETUYECKOW AHEPIHeil MOCTYIAaTEIbHOTO
TEIUIOBOTO JIBMXKEHUSI MOJIEKYJ HICAIBHOTO Ta3a (OCHOBHOE YPAaBHEHUE MOJEKYISIPHO-
KUHETUYECKOU TEOPUHU UJICaTTbHOTO rasa).

CBsi3b  a0COJIIOTHOM TeMMepaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO CpeaHen
KMHETHUYECKOW SHEPTUEN MOCTYIATEILHOTO TEIJIOBOTO ABUKECHUS €€ YACTHII.

TexHuyeckue yCTpoucTBa U TEXHOJIOTUYECKHUE MPOIIECCHI: TEPMOMETP, OapoMeTp,
MOJy4€HNE HAHOMATEPHUATIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyIJI.

Mopenu KpucTamIn4ecKux peueTox.

HabGnrongenue u rcciieoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HccnenoBanue npouecca yCTaHOBJICHUS TEIJIOBOTO PAaBHOBECHS NP TEMIO0OMEHE
MEXKIY TOPSYEH U XOJIOAHOM BOIOM.

N3yuenne M30TEPMUYECKOrO0  Mpolrecca (PEeKOMEHJIOBAHO  HCIIOJIb30BaHUE
rdpoBoii 1adopaTopun).

M3ydeHne n30X0pHOro nporecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.



Tepmoaunamuueckas (T/]) cucrema. 3amaHvie BHEMIHUX  YCIOBUH ISt
TEPMOJMHAMHYECKON CcHUCTEMBbl. BHemHue M BHYTpeHHHE mnapameTpsl. llapamerpsr
TEPMOJUHAMHYECKON CHUCTEMBI KaK CPEIHUE 3HAUYECHUS BEJIMYMH, OMMUCHIBAIOIIMX €€
COCTOSTHME Ha MHUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hauamo  TEepMOAMHAMHUKHU. Camonpoun3BoibHas  peJlaKcauus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mogenbs uaeanbHOTO ra3a B TEPMOJUHAMUKE — CHCTEMA YPABHEHHI: ypaBHEHUE
MenneneeBa—KianeipoHa H  BBIPAKEHUE ISl BHYTPEHHEW DHEPrUU. Y CIOBHUSA
MPUMEHUMOCTH ATOM MOJENMN: HU3Kasl KOHIICHTPAIUsl YaCTUI], BEHICOKUE TEMIIEPATYyPHl.
Bripaykenue g BHyTpEHHEN YHEPTUM OJJHOATOMHOTO UICaJIbHOIO rasa.

KBa3zucratnueckue u HECTaTUUECKUE MTPOIIECCHI.

OnemeHtapHas paboTra B TepMOAMHAMUKe. Bwrumcienue paboTbl mo Tpaduky
npoiiecca Ha pV-auarpamme.

Temonepeaaya Kak cCiocod M3MEHEHUS! BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKON
cucteMbl 0e3 coBepiieHus: padboThl. KOHBEKIHA, TEMIIONPOBOIHOCTD, U3TyUEHUE.

KomnuectBo Tenmnorel. TemnoéMKoCTh Tena. Y aenbHas U MOJISIpHas TEIII0EMKOCTH
BellleCTBa. YpaBHeHHEe Maiiepa. YaenpHas TEIUIOTa CrOpaHus TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI MpH Teruionepenaye. [lonstue 06 angunadbatHoMm mporecce.

[lepBblii 3aKOH TepMOJMHAMUKH. BHyTpeHHss 3Heprusg. KonudecTBO TEMIOTHI U
paboTa KaKk Mepbl U3MEHEHUSI BHYTPEHHEHN SHEPTUH TEPMOAMHAMUYECKON CHCTEMBI.

BTopoil 3aKOH TEpMOIMHAMHUKH [JII PABHOBECHBIX NPOLIECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMBbI MPOXOJIUT E€IUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTOpoil 3aKOH TEpPMOAMHAMHUKHM i1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT OoJjiee XOJIOJHOTO Tejia K 0oJjiee HarperoMy 0e3 KOMIICHCAIluu
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX TPOIIECCOB.

[TpuHUMIB! HecTBUA TEITOBbIX MammuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJ. [uki Kapno.

OKOJIOTUYECKHE AaCMHEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUrareneil. TermioBoe
3arpsi3HEHHUE OKPYKAOIIEH CPebl.

TexHuueckue yCTpPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl:  XOJOAHIIbHUK,
KOHJTUITMOHED, TU3EIbHBINA U KapOIOPaTOPHBIN ABUTATENH, TAPOBas TYpOUHA, MOTYyYCHUE
CBEpXHU3KHX TEeMIEpaTyp, YTUIU3AIUS «TEIJIOBBIX» OTXOAOB C HCIOJIb30BaHUEM
TEIUIOBOIO HACOCa, YTWIW3alusg OWMOOPraHWYECKOro TOIUIMBA JUIsi  BBIPAOOTKH
«TETUIOBOI» U 3JIEKTPOIHEPTHH.

Hemoncmpauuu.

N3meHeHne TemiiepaTypsl Mpy a1uadaTUueCcKoM pacIIupEeHUH.

Bo3aymHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl M3MEHEHHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanne agunabaTHOTO Iporiecca.

KomrbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.



N3mepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Mpolecca.

N3ydeHne B3aWMMOCBSA3M DJHEPTHM MEXKMOJIEKYJISIPHOTO  B3aWMMOJCUCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjeHcauus. VcnapeHue u KumneHue. YJeiabHas TeruioTa
napooOpa3oBaHUsl.

HacepliieHHble U HEHACHIIIEHHBIE napbl. KauecTBeHHAast 3aBUCUMOCTh TUIOTHOCTU U
JABJICHUSI HACHIIIEHHOTO Tlapa OT TEMIEpaTypbl, WX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATypPbl KUTICHUSI OT JABJICHUS B AKUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

Teépmoe Ttemo. Kpucrammmyeckue u amopdHbie Tena. AHM30TPOINHUS CBOWCTB
KpuctaiuioB. IlnmaBieHwe W KpucTalUM3alus. YAenbHas TEIUIOTa IUJIABJICHUS.
CyOnumarus.

Hedbopmaruu TBEpAOro Tena. Pactsxkenue u cxarue. Casur. Mopynbs HOwnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue >KUIKOCTEH M TBEPABIX Tel, O00bEMHOE W JIMHEWHOE
pacuimpenre. AHrapMOHHM3M TEIUIOBBIX KOJICOAHUM YacTHI] BEIIECTBAa KaK MpPUYMHA
TEIJIOBOTO pacUIupeHHs Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpa3zoBanue 3HEpPTrun B Pa30BbIX MEPEX0IAX.

VYpaBHeHUE TEIIOBOTO OajiaHca.

[ToBepxHocTHOE HarskeHHE. Koda(phUIMEHT MOBEPXHOCTHOTO  HATSHKEHUS.
Kanumisipasie siBnenus. JlaBieHue MOJ HUCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE MPOIECCHI: KUAKUE KPUCTAILIBI,
COBPEMEHHbBIE MaTEPHUAIIBI.

Jemoncmpayuu.

TermioBoe pacliupeHue.

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenune. Kurienue nmpy noHM>KEHHOM JIaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TVIEHKAMH.

CwmaunBaHue.

Kanumisipasie sBiaeHUs.

Mopenu HEeHbFOTOHOBCKOM KUJIKOCTH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTANTIMYECKOTO BEIECTBRA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEN.

N3mepenue yaenpHON TENIOTHI IUIABJICHHUS JbA.



M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

W3mepenne aOCONMIOTHOM BIIAXXHOCTU BO3JyXa M OLEHKa Macchl MapoB B
IIOMEIIICHNH.

N3mepenune ko3 puirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenne monyis FOnra.

HccnenoBaHue 3aBUCUMOCTH Je(OpMallii pe3UHOBOr0 00paslia OT MPUIIOKEHHON
K HEMY CHJIBL.

Paznea 4. JaekTpoanHamMmmuka.

Tema 1. dnekmpuueckoe noJe.

OnexTpuzanuss Tel W €€ MposIBICHUS. OJEeKTpuueckuil 3apsa. JlBa Buna
DNEKTPUYECKUX  3apsaoB.  [IpOBOOHWMKHM,  JHAJIEKTPUKM UM IOJYIPOBOJHHKHU.
DNIeMEHTapHBIN JEKTPUUECKUN 3apsA/l. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3apsa.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsabl. 3akoH Kymona.

OnexTpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsibl.

Hanpsox€aHocTh anektpudeckoro nodst. [IpoOusiit 3apsa. JIuaun HanpsxEHHOCTU
IEKTPUYECKOro nojst. OMHOPOIHOE IIEKTPUUYECKOE TIOJIE.

[IoTeHIMAIBHOCTL  DJIEKTPOCTATHYECKOrO Ioyisl. Pa3HOCTH MOTEHLMAIOB U
HanpsbkeHue. [loreHnmnanbpHas 3Heprus 3apsaa B 2JIEKTpocTaTuYecKoM rose. [lorennuan
IIEKTPOCTATUYECKOTO MOJIsl. CBSA3b HAPSHKEHHOCTH IOJISI M Pa3HOCTH MTOTEHIUAIOB JUIS
3JIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOIHOTO).

[IpyHIMT CyNIEpIO3ULINN dIEKTPUUECKUX TTOJIEH.

[lone Ttoueunoro 3apsina. Ilone paBHOMepHO 3apsikeHHOM cdepol. [lone
PaBHOMEpPHO 3apsDKEHHOro 1o oObéMy 1mapa. Ilome paBHOMEpHO 3apsHKEHHOU
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JNHHMA HaOpsHKEHHOCTH ATHX  MOJNEH |
SKBUIIOTEHIMAIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPSI/IOB.

JIMDNEKTpUKU B DJIEKTPOCTATUYECKOM ToJie. JIMdiIeKTpudecKass IPOHUIAEMOCTh
BEILIECTBA.

Kongencatop. OneKTpOEMKOCTh KOHJIEHCATOPA. JIEKTPOEMKOCTH IUIOCKOTO
KOH/JIEHCATOopa.

[TapannensHoe coenuHeHue KoHAeHcaTopoB. llocnenoBarenbHOE coenuHEHUE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>keHME 3apsyKEHHOM YaCTHUIIBI B OTHOPOIHOM JJIEKTPHUECKOM ITOJIE.

TexHuyeckue yCTpoWCTBA M TEXHOJIOTMYECKHE MPOLECCHI:  AJIEKTPOCKOI,
AIIEKTPOMETP,  AJEKTpOCTaTUYECKas  3alluTa,  3a3eMJICHHE  3JIEKTPONpUOOpOB,
KOHJIeHCcaTophbl, reHeparop Ban ne I'paada.

Hemoncmpauuu.

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTUH.

Monens anekTpoctatnyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.



DneKkTpocTaTuueckas 3amnuTa.

YCTpOUCTBO U ACUCTBUE KOHAECHCATOPA IIOCTOSHHONW U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOLIAAY IUIACTHH,
pPacCTOAHUS MEXKIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

O1eHKa cujl B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HaOnronenune mpeBpalieHusi 3HEPTUM 3apsHKEHHOTO KOHJIEHCATOpa B DHEPTUIO
W3JIyYCHUS CBETONO/A.

N3ydenne npoTekaHus TOKa B LIETH, COAEpKaIleil KOHJEHCATOP.

Pacnpenenenre pa3HOCTH MOTEHUHAIOB (HAMPSDKEHUs) MPU MOCIEAOBATEILHOM
COEJIMHEHUH KOHJECHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuia toka. [TocTOsIHHBIN TOK.

VYcnoBus cymecTBOBaHUS MOCTOSTHHOTO 3JEKTPUYECKOTO TOKa. MICTOUHMKH TOKA.
Hamnpsoxenue U u D/1C é.

3akoH Oma i yyacTka IeMu.

DIEKTPUYECKOE COMPOTHUBJIIEHUE. 3aBUCUMOCTb COIMPOTHUBIICHHUS OJHOPOJHOTO
MPOBOJAHMKA OT €ro JUIMHBI MW IUIOHIAQAM T[OMEPEYHOTO CEUCHUS. Y IeJIbHOE
COIPOTHBJIEHNE BEIIECTBA.

[TocnenoBaTenpHOE, TapaUIENIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOAHUKOB. Pacuér
pa3BEeTBIEHHBIX AeKTpuueckux uemnei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.

MOITHOCTh  2JIEKTPUYECKOrO0 Toka. TerioBas MOIIHOCTh, BbIAENsSEMas Ha
pes3ucrope.

OJIC u BHyYTpEHHEE CONPOTUBJICHHME MCTOYHHKA TOKA. 3akoH Oma i TOJHOM
(3aMKHYTOM) 3JIEKTpUYECKOM 11eru. MOITHOCTh HCTOYHUKA ToKa. KopoTkoe 3amMbIKaHUeE.

KonzeHncaTop B 1ienu NOCTOSIHHOTO TOKA.

TexHuuyeckue yCcTpoucTBa U TEXHOJOTHUECKHE MPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTat, CYETUUK IIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA OT HANPSKEHUS JJIsl pE3UCTOpa, JIAMITbI
HaKaJMBaHUS U CBETOUO/A.

3aBUCUMOCTH CONPOTUBIICHUSI IUJIMHIPUYECKUX TPOBOTHUKOB OT JJTMHBI, TIJIOIA N
MOINEPEYHOr0 CEYCHUS U MaTepuara.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT COINPOTHUBIICHUS] MPU TOCTOSHHOM
HaIpPsKEHUH.

[Ipssimoe uzmepenue DJIC. KopoTkoe 3aMblKaHUE TaIbBAHUYECKOTO 3JIEMEHTa U
OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

Crioco6bl coennHeHuss UICTOYHUKOB Toka, JJ1C GaTapeil.



HccenenoBanne pa3HOCTH MOTEHIMAIOB MEXKY ITOJI0CAMU UCTOYHHUKA TOKA OT CUIIBI
TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre CMEMAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIIEHUS IPOBOJHUKOB.

HccenenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS 1S J1aMITbl HAKAJIMBAHUS.

YBenuueHue npejena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne D/IC 1 BHyTPEHHETO CONTPOTHUBIICHHS] HCTOYHUKA TOKA.

HccnenoBanne 3aBucumoctd DJC raapBaHMYECKOro 3JEMEHTa OT BPEMEHH IpPHU
KOPOTKOM 3aMBIKAHUH.

HccenenoBanre pa3HOCTH MOTEHIMAIOB MEXKY ITOJI0CAMU HCTOYHHUKA TOKA OT CUJIBI
TOKa B LICTIH.

HccenenoBanne 3aBUCUMOCTH MTOJIE3HONW MOITHOCTY UCTOYHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu 6 paznuunbix cpeoax.

DneKkTpudecKas MPOBOIMMOCTD PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS IPOBOJUMOCTD
TBEPIBIX METAJUIOB. 3aBUCHUMOCTh CONPOTHUBJIICHUS METAUIOB OT TEMIEPaTyphl.
CBepXIpOBOAUMOCTb.

DIEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBoguuku. CoOCTBEHHAs! U IPUMECHASI IPOBOAUMOCTH IOJIYTIPOBOJHUKOB.
CpoiicTBa p—N-niepexona. IlomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOJUTAX. OJNEKTPOJUTHYECKAS JAUCCOLHAIA.
DnekTponus. 3akoHbl Dapanes 11 AIEKTPOIIN3a.

DIEKTpUYECKUA TOK B razax. CaMOCTOSITEIbHBIM U HECAMOCTOSATEIBHBIA pa3psl.
PaznuuHbie TUIIBI CAMOCTOSTENBHOTO pa3psaa. Monnus. [lnazma.

TexHuyeckne yCcTpoMCTBa M MPAKTHYECKOE NMPUMEHEHUE: Ta30PA3PAAHBIE JIAMIIBI,
ANEKTPOHHO-Ty4YeBasg TpyOKa, MOJYyNPOBOJHUKOBBIE MPUOOPHI: JHOA, TPAH3UCTOP,
dboTOIMOA, CBETOMMOM, TajdbBaHWKA, PAPUHUPOBAHHE MEIM, BBHITUIABKA ATFOMHHHUS,
JIEKTPOHHAsE MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCHUMOCTh CONIPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHsl 3nekTposinza dapazes.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

HaGmronenue amexTposusza.

N3mepeHnne 3apsaa OJHOBAIEHTHOTO MOHA.

HccnenoBanre 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMITEPATYPBL.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

Pu3nyecKuil MPaKTUKYM.

CriocoObl M3MepeHus: (PU3NYECKUX BEIUYMH C HCIOJb30BAaHHUEM AaHAJOTOBBIX U
U(POBBIX HU3MEPUTETBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.



AOCOIOTHBIE W OTHOCHUTEIIbHBIE TMOTPEIIHOCTH H3MEPEHUH (DU3NYECKUX BEIMUYMH.
OneHka rpaHuil MOrpeiHOCTeH.

[IpoBeneHre KOCBEHHBIX M3MEPEHU, UCCIEAOBAHUI 3aBUCUMOCTEN (DU3NYECKUX
BEJIMYMH, TMPOBEPKA MPEJIOKEHHBIX TUMOTe3 (BBIOOp U3 paboT, ONMUCAHHBIX B
TEMaTUYECKUX pazfesiax «YUYEHUYECKUd HKCIEPUMEHT, JlabopaTopHble paldoThI,
MPAKTHKYM).

MexnpeaMeTHbIE CBS3H.

Nzydenne xypca pusuku yriyoaéaHoro ypoBHs B 10 kiacce OCYHIECTBISIETCS C
y9E€TOM COJIEPIKATEIbHBIX MEKIIPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMAaTHUKH, OMOJIOTHH,
XUMUH, Teorpauul ¥ TEXHOJIOTHH.

Mesicnpeomemusie NOHAMUA, CEA3AHHBIE C U3YUCHUEM MEMO0008 HAYUHO20
nOo3HaHUA: SBIICHUE, HAYYHBIN (PakT, TMIIOTE3a, GU3NUecKasi BEIHMYUHA, 3aKOH, TEOPH,
HAOIOICHNE, SKCIEPUMEHT, MOJCIUPOBAHHUE, MOJIEIb, W3MEpPEHHE, MOTPEIIHOCTH
U3MEpPEHU, U3MEpUTENbHBIE MPUOOPHI, IU(PPOBaAs 1abopaTOpHsL.

Mamemamuka: peiieHue CUCTEMbl ypaBHeHHU. JluHelHas QyHkius, napaboda,
runepOosia, ux rpa@uku u cBoicTBa. TpuroHomerpuyeckue GyHKIUU: CUHYC, KOCUHYC,
TAHT'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKACCTBO. BeKTOpbl M HX
MPOEKIIMU Ha OCU KOOPJIUHAT, CIIOKEHUE BEKTOPOB.

Bbuonozcusa: mexaHuueckoe MBIDKCHHE B KUBOM mpupoje, auddysusi, ocMmoc,
TEIJIOOOMEH J>KUBBIX OpPraHW3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAroIehH cpepl,
yTHIIM3AIMs ~ OMOOPTaHWMYECKOTO0  TOIUIMBA IS BBIPAOOTKH  «TEIJIOBOM» U
AJIEKTPOIHEPTHUH, TOBEPXHOCTHOE HATSHKCHHWE W KalWJULIPHBIC SBJICHHUS B TPUPOJIE,
IICKTPUUCCKHUE SBJICHUS B )KUBOM TPUPOJIC.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJIAPHAs Macca, MOJydeHne HaHOMATePHUAJIOB, TETIOBBIC CBOKMCTBA TBEPIBIX
TeJ, XUIKOCTEH W Ta30B, JKUIKHE KPUCTALIBI, JJICKTPUUYCCKHE CBONCTBA METAJLIOB,
AIEKTPOIUTHUIECKAS JUCCOIMAIINS, TaJlbBAHUKA, dJICKTPOHHAS MUKPOCKOTIHSI.

T'eocpagpua: Bna>xxHoCcTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeobpa3oBaHUE JBIKCHUI C MCIOIH30BAHUEM MEXAaHU3MOB, yU&T
CyXOTO M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUMHU (KPOHIITEHH,
peméTdarbie KOHCTPYKIIMH ), UCTIOIh30BAHNE 3aKOHOB COXPAHEHHSI MEXAHUKHU B TEXHUKE
(rupockomn, BOJOMET U JAPYyTUE), ABUTATENIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa,
OBITOBOM  XOJIOMUJIBHUK, KOHIUIIMOHEDP, TEXHOJOTHH TOJYYCHHUS COBPEMEHHBIX
MaTepHayioB, B TOM YHCJIC HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUCCKAs
3alIUTa, 3a3eMJICHHE DJICKTPOIPHOOPOB, Ta30pa3psSAHbIE JaMIIbI, TTOTYTPOBOHUKOBBIC
npuOOpPHI, raJIbBAaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa.

Tema 4. Maznummnoe noane.

B3aumopencTBie NMOCTOSHHBIX MArHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe
noje. BekTop MarHMTHOW WHAYKIMU. [IpuHIMI Cynepno3WiMi MarHUTHBIX MOJIEH.
JIvHMY MarHUTHOW MHAYKLIHH.



MaruutHoe ToJie MPOBOJHHMKA C TOKOM (MPSMOrO MPOBOJHWKA, KATYIIKU U
KpyroBoro Butka). OmneIT Dpcrena.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuina Jlopenna, e€ HampaBlIEHHE U MOJYJb. J[BHKEHUE 3apsDKEHHOM 4acTULbI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiiel JlopeHiia.

MarnuTtHoe nose B BeuecTBe. PeppOMarHeTHKY, Mapa- U AJUaMarHeTUKH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE TIPOLIECCHI:  MPUMEHEHUE
MMOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIBTHUMETP, 3JIEKTPOIBUTATEIb
SAxo0u, yCKOPUTEIH dJIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

KaptrHa nuHUI UHAYKIUM MarHUTHOTO TOJISI MOJIOCOBOTO M MOJAKOBOOOPA3HOTO
MMOCTOSIHHBIX MAarHUTOB.

KaptuHa muHMNA MAarHUTHOM MHAYKUHUH MOJISI JJIMHHOIO MPSIMOTO MPOBOJAHUKA U
3aMKHYTOI'0 KOJIBLIEBOTI'O IPOBOJAHUKA, KATYIIKH C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[evictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBmKeHus My4yka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIUN EUCTBUS AIEKTPOUIMEPUTEIILHOTO NPHOOpa MarHUTORIEKTPUUECKON
CHUCTEMBL.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanre MarHuTHOTO TMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Onpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue 3JIEKTPOMArHUTHOM MHAYKUHUU. [IOTOK BEKTOpa MArHUTHOM WHAYKLIHH.
OJC wHayknuu. 3aKkoH JJEKTpoMarHuTHoW wuHAykuuu Papanes. Buxpesoe
anexkTpudeckoe nose. Toku Dyko.

O/JC nHayKUUK B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJJTHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenua.

NupyktuBHOCTh. KaTymika MHAYKTUBHOCTH B IIEMH MOCTOSIHHOTO TOKa. fIBieHue
camounaykiuu. 9J1C caMOMHIYKIIWH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4ecknue yCTpOWCTBA M TEXHOJIOTUYECKHE MPOLECCHl: UHAYKIIMOHHAS TEYb,
COJICHOW/I, 3al[UTa OT AJEKTPU3AIMHU TEJI PU IBUKCHUU B MArHUTHOM T10JI€ 3€MJIU.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanue 3aprucuMoctd J/]C HHAYKIIUU OT CKOPOCTU U3MEHEHHSI MAarHUTHOTO
IIOTOKA.



IIpaBuiio Jlenna.

[Tamenre MarauTa B aTlOMUHHUEBOM (MEIHOM) TpyOe.

SIBreHNE CaMOMHIAYKIIAH.

Hccnenoranne 3apucumoctu DJIC caMOMHAYKIMU OT CKOPOCTH U3MEHEHHUS CHIIbI
TOKAa B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OrnpeneneHue MHIYKIUY BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIUH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koyebdanus.

Konebatenbhas cuctema. CBoOOAHBIE KOJIEOAHNUS.

[MapMonunyeckue kosjebanus. KunHemMaTuyeckoe M JMHAMHYECKOE OIMCAHUE.
DHEpPreTUYEeCcKoe OINMHUCAHWE (3aKOH COXpPAaHEHUsS MEXaHW4YecKoW »sHepruu). BuiBoj
JTUHAMUYECKOTO OIKCAaHUS TAPMOHUYECKUX KOJEOAHWM U3 HMX DHEPreTHUYECKOro u
KMHEMAaTUYECKOTO OTTMCAHUS.

Amvmutyna u ¢asza kosnebaHuil. CBsA3b aMIUTUTYIbI KOJ€OaHW HMCXOIAHOU
BEJTMYMHBI C aMILTUTYJIaMU KoJieOaHU# €€ CKOPOCTH U YCKOPEHUSI.

[leppon wu wuyacrora kosebanuid. Ilepuon wmanbix CBOOOAHBIX —KoJieOaHUM
MaTeMaTH4ecKoro MasiTHUKa. [leprnosa cBOOOIHBIX KOeOaHUM MPYKMHHOTO MasiTHUKA.

[lonarue o 3aTyxawmmx KoJjieOaHusix. BbeiHyXAeHHBbIE KoyieOanus. Pe3oHaHc.
PesonancHass kpuBas. BimsHue 3aTyxaHWss Ha BHJA PE30HAHCHOM  KPHBOM.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTHYECKHE TMPOIECChl: METPOHOM, YacChl,
Kaudelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

HabGmronenne HE3aBUCHUMOCTH TEpHOJa MalblX KoJieOaHWW Tpy3a Ha HHUTH OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHW U 3aBUCMMOCTH Tepuoia CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

HccnenoBanue koyebaHuii rpy3a Ha MACCUBHOM MPYKUHE C 1EJIbI0 (POPMUPOBAHUS
npeACTaBlIeHU 00 uaeaIbHON MOICNIH MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs SHEPIUU NIPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUIM.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

N3mepenue neproja CBOOOIHBIX KOJCOAHUN HUTSIHOTO U TIPY>KUHHOTO MasiTHUKOB.

N3y4yenune 3aKOHOB JBKEHUS TeJla B XOJI€ KOJIeOaHU HA yIIPYTOM IOIBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B IPYKUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IBI 3aTYXAIOMNUX KOJIEOAHUIA.



HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHblil KOHTYp. CBOOOAHBIE 2JIEKTPOMAarHUTHBIE KOJIE0aHUs B UJ1€aIbHOM
KosiebaTesibHOM KOHTYype. PopMyiia TomcoHa. CBsI3b aMIUIUTYIbI 3apsiia KOHAEHCATOpa
C aMIUIUTYJI0M CHUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHMs SHEPTUU B UJI€aTTbHOM KOJIE0ATEIIbHOM KOHTYpE.

3aryxawllue 3JIEKTPOMArHUTHbIE KoJieOaHus. BbIHYK€HHBIE 3JIEKTPOMAarHUTHbBIE
KOJIeOaHusI.

[lepemeHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYAHOE U IEUCTBYIOLIEE
3HAYCHHE CUJIBI TOKA M HAMIPSKEHUSI IPU Pa3IUIHON (OpMe 3aBUCUMOCTH IEPEMEHHOTO
TOKa OT BPEMEHH.

CHHyCOMJAJIbHBIA TEpEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
WHAYKTUBHOCTH B LENH CHHYCOMJAIBHOIO IMEPEMEHHOIO TOKAa. PEe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Wneanvupiit  Tpancpopmatop. IlpomsBoactBo, mepenadya u  noTpebieHue
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PUCKM TPH  NPOU3BOJCTBE  3JeKTpo3Hepruu. Kynbrypa
VCITOJIB30BAHUS MIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHu4ecKne yCTpONUCTBA U TEXHOJIOTMYECKUE MTPOLIECCHI: JIEKTPUUECKNAN 3BOHOK,
TeHEPaTop NMEPEMEHHOI0 TOKA, JIMHUM 3JIEKTPOIIepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YacCTOTbl CBOOOJHBIX KOJIEOAHMH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOLIMX JIEKTPOMArHUTHBIX KOJIEOAHUI.

Mopenp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pesucrop, kaTymka THAYKTUBHOCTH M KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHanc mpu  1NOCIENOBAaTENbHOM  COCAUMHEHUM  PE3UCTOPA,  KaTYIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHChOopMaTopa.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyM.

N3yuenne tpanchopmaropa.

HccnenoBanne TMEPEMEHHOTO TOKA 4Yepe3 IOCIENOBATENbHO COEAUHEHHBIC
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.

HabGntonenue 351eKTpoMarHiTHOTO pe30HaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE GOJIHDL.

MexaHu4eckue BOJIHBI, YCIOBHS UX pacnpocTpaneHus. [lonepeunsie 1 mpoa0JIbHbIE
BOJIHBL. [lepuos, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJIHBI. CBOMCTBA MEXaHUYECKUX
BOJIH: OTpakKeHHE, MpeioMIIeHrne, MHTepPepeHIus U qudpakiius.



3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DNEKTPOMArHUTHBIE BOJIHBL. YCIOBHUSl H3JIYYEHHS] DJIEKTPOMATrHUTHBIX BOJH.
B3anmuast oprieHTalMs BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBOIICTBAa AJEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MNPEIOMIICHUE, MOJSpU3als,
uHTepdepeHus u qudpakiusi.

[[Ixana 5JIEKTPOMAarHUTHBIX BOJH. I[IpUMeEHEHHWE »IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Paqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYecKue YCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbBIE
MHCTPYMEHTHI, pajap, pajuONpUEMHUK, TEIEBU30p, aHTEeHHa, TenepoH, CBY-meus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmroienue oTpakeHus U NpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Habmonenue nareppepeHunu u 1udpakiud MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiiCTBa yNbTpa3ByKa U €ro NPUMEHEHNE.

HabGnrogenue cBs3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U 4acCTOTOMN
KOJICOAHMIA.

HccnenoBanre CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPa)XE€HUE, MPEIOMIICHUE,
noJisipu3anys, 1uppakius, THTepPepeHLus.

O6HapyxeHue nHPpakpacHOTO U yJIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMoJIMHEHOE pPACIPOCTPAHEHHE CBETa B OJHOPOJIHON cpene. Jlyd csera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBera. 3akoHbl OTpaxeHMsl cBera. llocTpoeHue wuzo0pakeHU B
1ockoM 3epkane. Chepuueckue 3epkaa.

[IpenomieHnue cBeTa. 3aKOHBI TPEJIOMIICHHS CBeTa. AOCOJIIOTHBIN TOKa3aTelb
npesnomieHusi. OTHOCUTENBHBIN TOKa3aTelb npeaomiieHus. [IocTosHCTBO 4acTOThI CBETa
Y COOTHOILIEHUE JIJTUH BOJIH MPHU MEePEX0/ie MOHOXPOMATUYECKOTO CBETA Yepe3 TPaHUILy
pazzena AByX ONTHYECKHUX CPEJ.

Xop nyueii B npusme. Jucnepcus cBera. CnoxxkHbli cocTaB 6enoro ceera. L{Ber.

[TomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIM yrojl MOJHOrO BHYTPEHHETO
OTpPaKEHUSI.



Cobwuparomue u paccenBaronye JTuH3bI. ToHkas nuH3a. DOKycHOE pacCcTOsHUE U
ONTHYECKasi CUJla TOHKOM JIMH3bL. 3aBUCUMOCTb (POKYCHOTO PACCTOSHHUSI TOHKOM
chepuyecKkoi JIMH3BI OT €€ TeOMETPUHN U OTHOCUTEIILHOTO MOKA3aTeNsl MPEeTOMIICHHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa Jyda, TPOLIECAIIEr0 JWH3Y MOJ MPOWU3BOJBHBIM YIJIOM K €€ TJaBHOU
onTuueckoit ocu. [loctpoenne n300pakeHnit TOUKHU U OTpe3Ka MPSIMON B COOUPAIOIINX U
paccenBaOIIMX JUH3aX U UX CUCTEMaX.

Ontuueckue npubopsl. Pazpematomas cnocoOHOCTh. [1a3 kak onTuyeckas
cucTeMa.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBast ontuka. MuTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOIOICHUST MAaKCUMyMOB M MHHHMYMOB B WHTEP(EPEHIIMOHHONW KapTHUHE OT JBYX
KOTEPEHTHBIX HCTOYHUKOB. [IprMephl KitaccudecKux MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cera. Judpakiuonnas pemérka. YciaoBue HaOMIOJIEHUS TIaBHBIX
MaKCUMYMOB TP MaJeHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4eckue yCTpOMCTBa U TEXHOJOTMYECKUE MPOLECCHI: OUKH, JIyIla, IEPUCKOII,
doToamnmapaT, MHKPOCKOI, MPOEKIIMOHHBIN amnmapaT, MPOCBETICHUE OITHKH,
BOJIOKOHHAsI OTITHKA, TU(PAKIIMOHHAS pEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccnenoBanne mpeaomMiIeHUs CBETA.

HaOmnronenue noJiHoro BHyTpeHHEro oTpaxeHus. Mojienb CBETOBOIA.

HccnenoBanne xoja CBETOBBIX MYYKOB UEpPE3 IMIOCKOMAPAILICIBHYIO TIACTUHY U
pU3My.

HccnenoBanue CBOMCTB M300paK€HUH B JIMH3AX.

Moaenu MUKpPOCKOITA, TEJIECKOIIA.

Habmronenune natepdepeHInm cBera.

Hab6nronenue BeTOB TOHKUX IJIEHOK.

Hab6mronenue nudpakximm crera.

N3yuenue nudpakiinoHHON pErETKY.

Hab6mronenue nudpakiimoHHOTO CIIEKTpA.

HaGmronenne nucnepcuu cBera.

HaOmronenue nosisipuzaliiuu CBeTa.

[IpumeHeHune noasApoOUI0B 1 N3YUEHHUS] MEXAHUYECKUX HANPSKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3Mepenue nokasaress NpesioMIICHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTUA (DOKYCHOTO PacCTOSIHUS OT BellecTBa (Ha MpuMepe
KUJKUX JIUH3).

N3mepenne PoKyCHOTO PaCCTOSIHUS pacCEUBAIONTUX JINH3.

[Tomy4yenune n300pakeHUsI B CUCTEME U3 INIOCKOTO 3€pKajia U JIMH3BI.

[Tomy4yenune n300pakeHUsI B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TEIECKOIMUYECKUX CUCTEM.



Hab6nronenune nudpaxiuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

N3ydeHne noyisipu3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue naTEpPEepeHIINM JIa3epHOTO U3ITyUYEeHUS Ha IBYX IIEIISX.

HabGmronenue nucnepcum.

HabGmronenue u uccnenoBanue AMQPPaKIUuOHHOTO CIIEKTpA.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[lonydyeHue crekTpa H3ITY4YEHUS CBETOJIMOAA TPU TOMOUIM AUGPAKIHOHHOM
PELIETKU.

Pa3znes 6. OcHOBBI cieIHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHuIpl IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocTymarsl cnenuanbHOM
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBan. [IpeoOpazoBanusi Jlopenmna. VYcnoBue
NPpUYUHHOCTU. OTHOCHUTENIBHOCTh OAHOBPEMEHHOCTHU. 3aMEIJICHUE BpPEMEHU U
COKpAILEHUE JITTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MacChl C 3HEPTUEHN U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbl. DHEPTUs TOKOSI.

TexHuueckue yCTpOHMCTBA M TEXHOJOTHYECKUE IIPOLIECCHI:  CIIyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.

YyeHn4yeckui SKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

OnpeneneHne UMITYJIbCa M IHEPTUU PEISITUBUCTCKUX dYacTHll (1Mo (ororpadusim
TPEKOB 3aPsKEHHBIX YaCTHUIl B MATHUTHOM TIOJIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3NTydeHUE (M3TydeHUE aOCOMIOTHO YEPHOTO Tena). 3aKOH
cmenienust Buna. ['unoresa [1manka o kBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®ororpdext. Ombitel A. I'. CroneroBa. 3akoHwsl (orodddekra. YpaBHeHue
OunmTenHa 11a poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B 4aCTHOCTHU, JaBJICHUE CBETa Ha aOCOIIOTHO MOTJIOMIAIOIIYIO U
abCOIOTHO OoTpaxkaronryro nosepxHocts). OnbiTel [1. H. Jlebenena.

BosiHOoBBIE cBoMCTBa uactul. BomHbel ne bpoins. Jlnuna BosiHBL ne bpouns u
pa3Mepbl 00JIaCTH JIOKAIM3AIMU JBIDKYIIEHCsS dYacTuilbl. KoprycKymsipHO-BOTHOBOM
nyanusMm. J{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka wusmepennii B Mukpomupe. COOTHOLIEHUS HEONpeneaEéHHOCTeN
['eitzendepra.

TexHuuecknue yCTPOWCTBA W TEXHOJOTHYECKHUE IIPOLECCHI:  CIEKTPOMETD,
boTOR7EMEHT, POTOAATUMK, TYHHETbHBII MUKPOCKOII, COJTHEUHas OaTapesi, CBETOJIUO.

Hemoncmpauuu.

®oTod(PpdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHETO (poTodddekTa.

HccnenoBanrie  3aBUCUMOCTH CONPOTHUBIICHUS MOJIYIIPOBOAHUKOB oT
OCBELICHHOCTH.

Ceeroauon.



Conneunas Oatapes.

Yuenuueckuii 3kcnepumenm, nabopamopusie padomol, NPAKMUKYM.

Hccnenosanue Goropesucropa.

N3mepenne nocrosiHHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOINO]] OT HAIIPSIKEHUS.

Tema 2. Quzuka amoma.

OneITEl 1O HKCCIEIOBAHUIO CTpoeHHsl aroMma. llmanerapHas wmonenbp artoma
Pezepdopna.

[Toctynater bopa. M3nydenne u moromnieHne (HOTOHOB MPH TMEpexoje aroma ¢
OJHOTO YPOBHSI SHEPTUHU HA APYTOM.

Bunel cnexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BRIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHn4eCcKre yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: CIIEKTPAIbHBIN aHAIU3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopaa.

HaGronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HabGnronenue TMHEHYaToro CuekTpa.

HccnepoBanne crnekTpa pa3pekeHHOr0 AaTOMAapHOrO BOJOPOAAa M HM3MEPEHUE
noctosiHHoi PunOepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas mozens siapa ['eitzen0epra—Banenko. 3apsa sapa. MaccoBoe 4ucio
anpa. M30Tomsl.

PanunoaktuBHOCTh. Anb(da-pacnaj. DIEKTPOHHBIA M TO3UTPOHHBIN OeTa-pacmal.
["'amMmma-uziyuenue.

3aKkOoH paJIMOAKTUBHOrO pacnaaa. PannoaktuBHbie M30TOMBI B pupoje. CBoiicTBa
MOHU3HUPYIOIIETO HW3Iy4YeHUs. BiusHHE pagMOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.
EctecTBennslit ¢pon uznydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepubie cuibl. Jledext maccer sapa.

Anepubie peakuuu. [enenwe u cunte3 sjaep. Snepusie peaktophl. [IpoGiemsl
YIPAaBJISIEMOTO TEPMOSJIEPHOTO CHUHTE3a. DKOJIOTUYECKUE ACIEKThl Pa3BUTHUS SACPHOU
SHEPreTUKH.

MeTtonbl perucTpaiuy U UCCICAOBAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIBHBIE  B3aUMOJCUCTBUA.  bapuOHBI, ME30HBI MW  JICNTOHBI.
[IpencraBnenne o CrangaptHoi Mojenu. KBapk-riatooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CtanaapTHON Mojenu. TéMHas MaTtepusi 1 TEMHAsi SHEPTHUsl.

EnuHCcTBO pmznueckol KapTUHBI MUpA.

TexHH4eCcKrue YCTPOWCTBA M TEXHOJOIMYECKUE ITPOLECCHL: JIO3UMETP, Kamepa
Bunbcona, simepHbI peakTop, TEPMOSIIEPHBIN peakTop, aToMHas O0MO0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.



Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pasznen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.

Otanbl pa3BUTHS acTpoHOMUHU. lIpHKIagHOE W MHPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHOMUU. [[pUMEHUMOCTb 3aKOHOB (PU3UKHU ISl OOBSICHEHUS PUPOJIbI KOCMUYECKUX
00BEKTOB.

MeTobl aCTPOHOMHYECKUX UcclieioBaHUi. COBpEeMEHHBIE ONITUYECKUE TENECKOIbI,
paaNOTENIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bup 38€3qH0T0 HeOa. Co3Be3us, IpKUeE 3BE3/bI, INIAHETHI, KX BUIUMOE JIBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CosiHIa U 3BE3.

3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKU. J(MarpaMma «CHEKTpaJIbHBIM KiIacc —
CBETUMOCTBY». 3BE3bl TIJIaBHOM IMOCIEAOBATEIbHOCTA. 3aBHUCUMOCTh «Macca —
CBETUMOCTb» JIJIsl 3BE3]l TJIABHOM MOCIIEIOBATEIILHOCTH. BHYTpeHHEE cTpoeHue 3BE3N.
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXO0XKICHUU U 3BOToNMN CoNHIA U 3BE31. DTarbl
YKU3HHU 3BE3I.

Muneunsiii [TyTh — Hama "anaktuka. [Tonoxxenue u nukenue ComHia B ['anakTuke.
Turnel raakTuk. PaguoranakTuku v kBa3apbl. YEpHBIE ABIPHI B sIpax rajlaKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa00mna. PaszOeranue ranakTuk.
Teopus bonpmoro B3peiBa. PETuKTOBOE H3TydEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaOmronenust 3BE3mHOr0 HebGa HEBOOPYKEHHBIM TJIA30M C  HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPWIOKEHUN JJI1 ONpeAesieHUus MOJOKEeHUsI HEOeCHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3/1Ms CEeBEepHOro MOJIyIIapHs U IPKUE 3BE3bI.

Hab6mronenus B Teneckon JIyHbI, IaHET, TYMAHHOCTEH U 3BE3HBIX CKOTUICHHIA.

Du3nYeCcKui MPAKTHKYM.

CrnocoObl m3MepeHus (PU3NYECKUX BETUYHH C HMCIOJIH30BAHMEM AHAJIOTOBBIX H
UAPOBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE W OTHOCHUTENIbHBIE TMOTPEIIHOCTH H3MEPEHUN (DU3NYECKUX BEIMYMH.
OrneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrEe KOCBEHHBIX M3MEPEHUMN, UCCIIECIOBAHUN 3aBUCUMOCTEH (PU3MYECKUX
BEJIMUMH, TPOBEpPKa TMPEIJIOKEHHBIX TUMOTe3 (BBIOOp M3 pabOT, OMUCAHHBIX B
TeMaTUYECKUX pazfenax «YUCHHUYECKUH OKCIEPUMEHT, JabopaTopHble paloTHI,
MPAKTUKYM» ).

Oo6o0marouiee NOBTOPEHUE.

OO6o0meHne U cuUcTeMaTU3alMs COJIEpPXKAHUS pa3lesioB Kypca «MexaHuKay,
«MonexynsipHasi ¢pu3MKa U TEPMOJMHAMUKAY, «IDIEKTpoauHamuka», «KomneOanus u
BOJTHBI», «OCHOBBI CHEIHAIBHON TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBas (usmkay,
«DJeMEHTBI aCTPOHOMUU U aCTPODUIUKIY.



Ponb ¢u3uku 1 acTpOHOMUU B SKOHOMUYECKOH, TEXHOJIOTHYECKON, COITMATBLHON U
ITUYECKON cdepax AesITeNbHOCTU YelOBeKa, POJib U MECTO (PM3UKU M ACTPOHOMHH B
COBPEMEHHOM HAyYHOW KapTUHE MHUPA, 3HAYECHHUE ONMKUCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
00BSICHUTEILHON 1 MTPOTHOCTUYECKON (QyHKIMI (hU3NUECKON TEOPUH, POJIb (HDU3NUECKOM
Teopur B (OPMHUPOBAHUU TMPEACTABICHUM O (U3UUYECKON KapTUHE MUpPA, MECTO
bu3nUeckoil KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H.

N3yuenne xypca gusuku yriyoaéHHoro ypoBHs B 11 kiacce ocymiecTBIsieTCs €
y4ETOM COJEPKATEIbHBIX MEXITPEAMETHBIX CBSI3EH ¢ KypcaMu MaTeMaTUKU, OUOJIOTUH,
XUMUH, TeOrpa(uul ¥ TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUA, CEA3AHHBLIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBIICHUE, HAYYHBIN (PakT, rumoTe3a, pusnueckas BEIMYUHA, 3aKOH, TEOPHS,
HAOJIOZICHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIeNb, H3MEpPEHUE, MOTPEIIHOCTH
U3MEpPEHU, U3MEpUTEIbHBIE MPUOOPHI, IUPPOBaAsT TaOOpaATOPHUSL.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHUN. TpuroHomeTpuueckue (HyHKIIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO.
BekTopsl M MX NpPOEKUMH HAa OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB. IIpom3BoaHbIE
aneMeHTapHbIX QyHKui. [Ipu3Haku nogo0ust TPEyroIbHUKOB, ONPEETICHUE III0A U
II0CKUX puryp u oobéma Ted.

buonozusa: >nexrpuueckue SBICHUS B )KUBOM MPUPOJIE, KOJIEOATEIbHBIC IBUKCHUS
B JKMBOW TIPUPOJE, IKOJOTMYECKHUE PHUCKH TPU MPOU3BOJCTBE SICKTPOIHEPIUU,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOUIEH CPEe/lbl, YIbTPAa3BYKOBAS IHMArHOCTHKA B
MEIUIMHE, ONITUYECKUE SBJICHUS B dKUBOU IPUPOJIE.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAS] CTPYKTYypa TBEPABIX TEJL,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMUECKOMN PEIIETKH, CIEKTPAIbHBIN aHAJIH3.

T'eocpagpua: mMarauTHBIC TOMIOCA 3€MITH, 3aJIeKU MAarHUTHBIX pyl, GoTochEMKa
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[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE
HA  YPOBHE CPEAHEI'O OBIIEI'O  OBPA3OBAHUMAIIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS y4ueOHOro npeamera «®DU3UKa» JTOJKHBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOy4aroluxcs  PYKOBOACTBOBATHCS
cOpPMUPOBAHHON BHYTPEHHEH MO3MLIMENH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpHUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YO€XKIEHUN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM
LEHHOCTSIM POCCUHCKOro OOIlEeCTBa, pAaCIIMPEHHUE KU3HEHHOI'O OMNbITa MW OIbITa
JEATEIbHOCTH B TMPOIECCE pEeaJU3allMd OCHOBHBIX HAIPAaBJICHUI BOCIHMTATEIbHON
NEeSATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JaaHCKOr0 BOCIIUTAHUA:

c(OPMHPOBAHHOCTh TPAKIAHCKOM MO3ULKU OOYYalolIEerocss Kak akTUBHOIO H
OTBETCTBEHHOT'O WJIEHA POCCUICKOT0 OOLIECTBA;

OPUHATUHE  TPAAUIUOHHBIX  OOIIEYETIOBEYECKUX  TIyMAHUCTHYECKUX U
JEMOKPaTHYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYHO JEATEIBHOCTh B HHTEpPECax TIPa¥IaHCKOIO
oO11ecTBa, yuacTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTEIbHON OpraHU3aliy;

YMEHUE B3aUMOJICHCTBOBATh C COLMAIIBHBIMA MHCTUTYTaMU B COOTBETCTBHUU C HX
(GYHKIUSAMU U Ha3HAUCHUEM;

TOTOBHOCTbh K TYMaHUTAPHON U BOJIOHTEPCKOM JIEATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON UACHTUYHOCTH, MAaTPUOTU3MA;

LEHHOCTHOE OTHOILIEHWE K TOCYJapCTBEHHbIM CHUMBOJAM, JIOCTHIKEHHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CHUTYyallMi0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M LEHHOCTH, B TOM 4YHUCIE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMBOTO OyayIIEro.

3CTETHYECKOI0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npuCyIero GU3nIecKoil HayKe.

TPYA0BOI0 BOCIIMTAHUS:

WHTEpEC K pa3MyHbIM cepaM MpoecCHOHATbHON NeATebHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOW M TEXHUKOM, yMEHUE COBEpILIATh OCO3HAHHBIA BBIOOP Oyayuiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTbH U CITOCOOHOCTB K 00pa30BaHUIO U CaMOOOpPa30BaHMIO B 001aCTH GUBUKHU
Ha IPOTSKEHUU BCEH KU3HH.

IKOJIOTHYECKOr0 BOCIIUTAHMA:

c(OPMUPOBAHHOCTH IKOJIOTUYECKOM KyJIbTYphI, 0CO3HAHUE TTI00ATBHOIO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;



IJIAHUPOBAHUE M OCYLIECTBJIICHUE JCHUCTBUU B OKPYXAKOLIECH CpEeAe HAa OCHOBE
3HAHMS 1eJIeH YCTOMYUBOTO pa3BUTHS YEJIOBEUECTBA;

pacUIMpeHre OMbITa JACSITEIBHOCTH IKOJOTMYECKOM HAINpaBJICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3HKE.

HEeHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NUECKON HAYKH;

OCO3HAHUE I[EHHOCTU HAYYHOU AESATEIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUCHUS
GU3UKKA  OCYIIECTBIISITH ~ NMPOCKTHYID M HCCIEAOBATEIIbCKYIO  JIEATEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble JiorH4ecKue JAeiicTBUs:

CaMOCTOSITENTFHO (OPMYIUPOBATh M aKTyaJU3WPOBATH MPOOJIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE;

OTIPEIEIISTH LEH ACSITEIIbHOCTH, 3a/1aBaTh apaMETPhl U KPUTEPUHU UX JTOCTHKECHHUS,

BBISIBJIAITh 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKUX
SIBJICHUSIX;

pa3pabaThiBaTh IUIaH pEIICHHUsS MPOOJeMbl C YYETOM aHadu3a HMEIOIINXCA
MaTepHaIbHBIX U HEMAaTEpUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh, OIICHHBATh COOTBETCTBHE pE3YJIhTAaTOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEACTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATh M BBITIOJHITH PA0OTy B YCIOBHSX PEATbHOTO, BUPTYAJTLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBareibckue 1eiCTBUSL:

BIAJCTh HAyYHOW TEPMHHOJOTHEH, KIIOYCBBIMH TMOHATHSAMH UM METOJaMH
(bu3nYecKoil HayKH;

BJIAJICTh HABBIKAMHM Yy4e€OHO-HCCIIEIOBATEIHCKON W TMPOEKTHON IEATEILHOCTH B
00JyacTu pU3MNKHU, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOATEILHOMY TTOUCKY METOJIOB
pemieHuss 3a7a4  (PU3MYECKOTO COMAEPXKAHUSA, NPUMEHEHHUIO PAa3JIMYHBIX METOJI0B
MO3HAHUS,

BIAJCTh BUJAMU JCATEIBHOCTH 10 TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETalUU, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX CUTYAIUSIX, B
TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBIIATH MIPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 33]1a4yy, BBIJIBUTATh
TUIOTE3y €€ pelIeHus, HaX0IUTh apr'YMEHTHI JUTsl JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MApaMETPhl K KPUTEPUHN PEIIICHHUSI,

aHAM3UPOBaTh TOJYYCHHBIC B XOJC PCIICHUS 3aa4d Pe3yibTaThl, KPUTHUCCKH
OIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh H3MECHECHHUE B HOBBIX YCIIOBHSX;

CTaBUTh ®  (HOPMYIUpOBaThH COOCTBEHHBIE 3aJadyd B  00pa3oBaTEIbHOMN
NEeSATEeTLHOCTH, B TOM YHCIIC TIPU U3y4eHUH (DU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;



yMETh MEPEeHOCUTh 3HaHUs 10 (u3MKe B  MPAKTUYECKYIO  00JacThb
KU3HEAECATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIBHBIE MOJXO0IbI U PELICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJCTh HAaBBIKAMHU TIOJy4YEeHHMs] HMHPOpMaluud (HUIUYECKOTO COJCpKAHUS U3
VCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSTEJIBHO OCYIIECTBIATH IIOWCK, aAHAJU3,
CHUCTEeMATHU3AlMI0 W MHTEPOPETAUI0 HHPOPMAIMU pa3INYHbIX BHUAOB H (opM
IIPECTABIICHHUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(POpMAIIHH;

UCITI0JI30BaTh CPEJICTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pelIeHU KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX W  OpraHM3allMOHHBIX 3aJad C
coOnroaeHueM  TpeOOBaHMI  SPrOHOMUKHM, TEXHHUKM O€30MacHOCTH, T'MTUEHBI,
pecypcocOepekeHusi, MNPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMaLMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpPN aHHUS B pa3iIMuHbIX (opMaTax ¢ y4ETOM
Ha3HaYeHUs MH(pOpPMALMM U LEJNEBOM ayJUTOPUH, BBIOMpas ONTUMAJIbHYIO (Qopmy
IIPEICTABIICHUS U BU3yAJIN3al[1H.

KoMMyHHKATHBHBIE YHHMBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3HKU U BO BHEYPOUHOU AESATEIBHOCTH;

pacno3HaBaTh NPEANOCHUIKMA KOH(MDIMKTHBIX CUTYalUMd U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO MU3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTI0Ib30BATh MPEUMYIIIECTBA KOMAaHHON U MHANBUYAJIbHON pabOThI;

BBIOMPATH TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI C yUETOM OOIIMX UHTEPECOB,
Y BO3MOXHOCTEW Ka)KJI0r0 WIEHA KOJUIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM AEATENBHOCTH, OPraHU30BbIBATh U KOOPIANHUPOBAThH
JEUCTBHS 110 €€ TOCTUKEHHIO: COCTABJIATH IJIaH JEUCTBUN, PACIIPEIEIIAT POJIU C YYETOM
MHEHHUI Y4aCTHHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHOU padOThI;

OLICHMBATh KaueCTBO CBOETO BKJAJa M Ka)XJOro y4aCTHHKA KOMAaHIbl B OOLIMii
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemjlaraTh  HOBBIE  ITPOEKTHI, OLIEHUMBAaTh HJEM C TO3ULUUU  HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3IMYHBIX CUTyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBIISATh O3HABATEIBHYIO JIEATEIbHOCTh B 00J1aCTH (PUBUKHU
U aCTPOHOMUH, BBIABIISATH IPOOJIEMBI, CTABUTH U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTAaBIIATh IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3ajad,
IUIaH BBIMOJHEHUSI MPaKTUYECKOW paboThl € yuy€TOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUTEHHI;

JaBaTh OLEHKY HOBBIM CUTYallUsIM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;



JienaTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh Ha C€0s1 OTBETCTBEHHOCTh
3a pelleHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMHUPOBAHUIO U IPOSBICHUIO SPYAMLMUA B o0nacTu (puU3MKH,
IOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/IETh HABBIKAMH I1O3HABATEIbHOU pedrieKCMM KaK OCO3HAHHs COBEPIIAaEMbIX
JEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM;

UCIIONB30BaTh MPUEMBI pedIeKCUU ISl OICHKH CUTYyalluH, BBIOOpAa BEPHOTO
penieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUIEHUS TI0 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI M apIYMEHTHI JPYTUX [IPY AHAJIA3€E PE3YJIbTATOB IEATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI M apTYMEHTHI APYTUX [IPY AHAJIA3€E PE3YJIbTATOB IEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mnponecce NOCTHKEHHs JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHS NPOrPAMMBI 10
(du3uKe A1 ypOBHS CPEAHETO 00IIET0 00pa30BaHUsl y 00yHaroINXCsl COBEPILIEHCTBYETCS
HMOLIMOHAJIBHBIN UHTEIUIEKT, IPEANOoaralomuil choOpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIOCOOHOCTh IOHMMATh CBOE AMOIMOHAIIBHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS PAa3BUTUSI COOCTBEHHOM SMOLMOHAIBHOU c(pepbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJallTUPOBATHCS K AMOI[MOHAIBHBIM
U3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHMBALlU{, BKJIOYAIOIIEH CTPEMJIEHHE K JOCTHIKEHHUIO LENH U
yCcHexy, ONTUMHU3M, HWHUIUATUBHOCTb, YMEHUE JI€WCTBOBAaTh, HCXOAS M3 CBOUX
BO3MOKHOCTEH;

AMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IOHHMMATh SMOIMOHAJIBHOE COCTOSIHHE
JOPYTUX, YIUTHIBATh €r0 IPHU OCYIIECTBIEHUHU OOIEHUS, CIIOCOOHOCTh K COYYBCTBHIO U
CONEPEKNBAHMIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH BBICTPAUBATH OTHOIIEHUS C
JIPYTUMU JIOAbMU, 3200TUTHCSI, MPOSIBIISITE MHTEPEC U pa3peniaTb KOHPIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K xonity o0yuenus B 10 knacce npeaMeTHbIC PE3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MOHUMATh POJIb (PUBHKU B APKOHOMHMUYECKOHM, TEXHOJOTUUECKOM, IKOJIOTHYECKOM,
COIIMAJILHOM W ATHYECKOM cdepax AesATeTbHOCTU 4YeoBeKa, POjb U MECTO (PU3HMKHU B
COBPEMEHHOW HAyYHOW KapTUHE MHUPA, 3HAYECHHUE ONMUCATEIbHOM, CUCTEMaTU3UPYIOLLIEH,
OOBSICHUTEILHOM M MPOTHOCTUYECKOW (YHKIMNA (HU3NUECKOM TEOpUU — MEXaHUKH,



MOJIEKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3MUECKON TeOpHH B (HOPMHUPOBAHUU
IpeICTaBICHUN O (PU3NUECKON KapTUHE MUPa;

pasnuyarh YCJIOBUS NPHUMEHUMOCTH MOJENEeH (PU3NYECKUX TeJl U IMPOIECCOB
(s1BJIEHMI): MHEpLUAJIbHAsA CUCTEMA OTCUETa, A0COJIIOTHO TBEPJOE TENO, MaTepUAJIbHAS
TOUKA, PAaBHOYCKOPEHHOE JBWKEHHME, CBOOOJHOE MaJeHue, aOCONIOTHO YyIpyras
nepopmanusi, abCONMIOTHO YHPYroe M aOCOIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJEIH
rasa, >KMJIKOCTH U TBEPAOT0 (KpUCTAIIIMYECKOI0) TeNa, UIealbHbIN a3, TOUCYHbIHN 3apsi,
OJIHOPOJHOE JIEKTPUYECKOE TOJIE;

pasznuyaTh yCIoOBHs (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHMMAaTh BceOOIMN xapakTep (yHIAMEHTaJbHBIX 3aKOHOB U OTPaHHUYEHHOCTH
VCIIOJIb30BaHUs YAaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHITH MEXAaHUYECKUE MPOLIECCHl U SIBICHUS, UCHOJIb3YS
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHbl MEXAHUKU (OTHOCUTENBHOCTh MEXaHHUYECKOrO
JOBUKEHUSI, (POPMYJIbI KUHEMATHKH PAaBHOYCKOPEHHOI'O JBIKEHUS, MpeoOpa3zoBaHUs
["annitest 1i1g CKOPOCTH U NepeMENIEHUs, 3aKOHbI HbI0TOHA, IPUHIIUII OTHOCUTEIIBHOCTH
['anuiiest, 3aKkOH BCEMHUPHOIO TATOTEHUs, 3aKOHBl COXPAaHEHUs MMIyJIbCa U
MEXaHUYECKON AHEPrUH, CBSI3b pabOTHI CHIIBI C U3MEHEHHMEM MEXaHWYECKON SHEpruw,
yCIOBUSI PAaBHOBECHs TBEPAOIrO Teja), MPU 3ITOM HCIHOJIb30BaTh MaTEMaTHYECKOE
BBIPQXCHUE 3aKOHOB, YKa3bIBaThb YCIOBUS TNPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB:
npeobpazoBanuil ["anues, BToporo u TpeThero 3akoHoB Hbl0TOHA, 3aKOHOB COXpaHEHHUS
VMMITYJIbCA U MEXAHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATh U OOBIICHATH TEIUIOBBIE TPOLIECCHI U SIBJICHUS, UCIIOIb3Ys] OCHOBHBIE
nosioxkeHust MKT 1 3aKkoHbI MONEKYJIAPHON (PU3UKU U TEPMOJIMHAMUKY (CBSI3b JaBICHUS
UJCAJBHOIO Ta3a CO CPENHENM KUHETUYECKOM OJHEpPrued TEIUIOBOrO JBWKECHUS U
KOHIIEHTPALIMEN €T0 MOJIEKYJI, CBSA3b TEMIIEPATYPHI BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEpPruer TEIUIOBOIO JBW)XXEHUS €r0 4YacCTHULl, CBS3b JABJICHUS MICAIBHOIO Ta3a ¢
KOHIICHTpALIMEN MOJIEKYJI U €T0 TeMIleparypoH, ypaBHeHue MenneneeBa—Knanelipona,
NIEPBBIM 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHS YHEPTUU B TEILIOBBIX MPOLECCAX),
IIPU OTOM HCIIOJIb30BATh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—KnaneiipoHna;

aHAJIM3UPOBaTh U OOBSCHATH JJIEKTPUUYECKUE SBJICHUS, MCIONb3ys OCHOBHBIC
MIOJIOXKEHUS Y 3aKOHBI IEKTPOJNHAMUKH (3aKOH COXPAHEHUs 3JIEKTPHUUYECKOIO 3apsja,
3aKkoH KyJioHa, MOTEeHIHAIBHOCTB JIEKTPOCTATUYECKOTO MOJISA, IPUHIUI CYIIEPIO3ULIAN
ANEKTPUYECKUX ITOJIEH, ITPU 3TOM YKa3bIBas YCIOBHS MPUMEHUMOCTH 3akoHa KysoHa, a
TaKXe TMPAKTUYECKU BaKHBIE COOTHOLIEHMS: 3aKOHbI OMa Ui y4yacTka LEeNu U JJIs
3aMKHYTOM 3JIeKTpuyeckoi 1enu, 3akoH [xoyns—Jlenua, npaBuna Kupxroda, 3aKoHbl
dapajes A1 DIEKTPOIIN3a);

ONMKCHIBATh  (PU3UYECKHE TMPOLECChl U  SIBICHUS, MCHOJb3YsS BEJIUYUHBIL:
IIEPEMEILICHUE, CKOPOCTh, YCKOPEHHUE, UMITYJbC TE€JNA U CUCTEMBI TEJ, CHUJId, MOMEHT
CUJIbI, JABJICHUE, IOTCHIMAIbHAs DHEPIUsl, KUHETUYECKAs DJHEPIrus, MEXaHUYeCKas
3Heprusi, paboTa CUJIBl, LIEHTPOCTPEMUTEIHHOE YCKOPEHHE, Cujia TSDKECTH, Cuila
yIPYTrOCTH, CHJIa TPEHUS, MOIIIHOCTb, YJHEPTHs B3aUMOJEHCTBHS Tena ¢ 3eMiéi BOIN3H
e€ MOBEPXHOCTH, SHEPrusl ympyrow naedopManuu MPYKUHBI, KOJUYECTBO TEIUIOTHI,
abcomoTHasE TemrepaTypa Tena, padoTa B TEPMOJAMHAMHKE, BHYTPEHHSS SHEPTUs
UJCaTBbHOr0 OJHOATOMHOTO Ta3a, padoTa MAealbHOTO ra3a, OTHOCUTENIbHAS BIaXKHOCTD



Bo3ayxa, KIIJ[ wumeasbHOrO  TEMmIOBOrO  ABUTATENS;  BJIEKTPUUYECKOE  TMOJIE,
HaIpsHKEHHOCTh JIEKTPUYECKOTO MOJIs, HAMPSHKEHHOCTh IMOJIS TOYEYHOIrO 3apsia WIH
3apsHKEHHOTO 11apa B BAKYYME U B IUDJIEKTPUKE, TOTEHINAN JJIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHUIUAJIOB, JIEKTPOABIKYIIAsl CHJIA, CHJIA TOKA, HAMPSKEHHE, MOIIHOCTD
TOKQ, AJIEKTpUYECcKasi EMKOCTbh INIOCKOTO KOHJIEHCATOPAa, CONPOTHUBJIEHUE YUaCTKA LENU C
MOCJEAOBATENBHBIM M HapaJUICIbHBIM  COEAUHEHHEM  PE3UCTOPOB,  JHEPrus
AIEKTPUYECKOTO NOJII KOHAEHCATOPA;

OOBSCHATH OCOOCHHOCTH TPOTEKaHUS (U3MUECKUX SBICHUN: MEXaHHYECKOEe
JBIDKEHWE, TETUIOBOE IBMYKCHHE YaCTHI] BEIIECTBA, TETUIOBOE paBHOBECHE, OPOYHOBCKOE
nBwkenne, mauddys3us, HUCHApeHHWe, KUMCHUE W KOHJCHCAIUs, TIUIABIICHUE U
KpHCTaJUIu3alus, HANpPaBICHHOCTh TEIIoNEpeaauH, AIEKTPU3ALUA Tell,
HKBUIIOTEHIIUAIBHOCTh MOBEPXHOCTH 3aPSIAKEHHOTO MPOBO/THUKA;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOU (PM3UUECKON BETUUHMHBI OT APYron
C HCHOJIb30BAHHEM TPSMBIX H3MEPEHUW, NpPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh Pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUYECKHX BEJIUYUH B BHUJIC
rpa@ukoB ¢ y4€TOM aOCOJIIOTHBIX MOTPEUTHOCTEN H3MEPEHHM, JenaTh BBIBOJBI IO
pe3yJibTaTam UCCIEIOBaHNUS;

MPOBOJIUTh KOCBEHHbIE M3MEpEHUs (DU3UUECKUX BEJIMYMH, MPU STOM BBIOMpATh
ONTUMAJIbHBIA METOJ HM3MEpPEHHUs, OIICHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIE
MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUI;

MPOBOAUTL ONBITHI 10 TMPOBEPKE MPEIJI0KEHHON THUMOTE3bl: IJIaHUPOBATH
HKCIEPUMEHT, COOMpPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJTYyYCHHBIC
pEe3yJbTATHI U JI€JIaTh BBIBOJI O CTATYCE MPEAJIOKEHHON TUIIOTE3bI;

co0Jiro1aTh MpaBuia 6€30MacHOro TPyAa MPU MPOBECHUN UCCIICIOBAHUI B paMKax
y4eOHOr0 HSKCIEPUMEHTa, MPAKTUKyMa W Yy4eOHO-HUCCIIEIOBATEILCKON M MPOEKTHOM
NEATeIBHOCTH C KCIOJIb30BAHHEM HW3MEPUTEIbHBIX YCTPONCTB U J1aOOPaTOPHOIO
000pyI0BaHUS,

pemaTrh pacdyéTHBIC 3aJa4M C SBHO 3aJIaHHOM W HESBHO 3aJaHHON (H3MYECKOU
MOJIEJIbIO: HA OCHOBAaHWH aHAJIKM3a YCIOBUS 0OOOCHOBBIBAThH BIOOP (DM3UUECKON MOJIEIH,
OTBEYArOIIel TpeOOBAHUAM 3aa4M, TIPUMEHSITH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTyJaThl (PU3UYECKUX TEOPUH MPU UCIOJIB30BAHUU MATEMATHYECKUX METOJIOB
peleHust 3ajady, NPOBOAWTH Pacuy€Tbl HA OCHOBAaHUM HWMEIOLIUXCSA JIaHHBIX,
aHAJIM3UPOBATh PE3YIbTATHl U KOPPEKTUPOBATH METO/IbI PELIECHUS C YUYETOM IMOTYYEHHBIX
pe3yJIbTaTOB;

pelath KauyeCTBEHHBIE 3ajauM, TpeOyrollre MPUMEHEHHUS 3HAHUM U3 Pa3HbIX
pazienoB Kypca (U3WMKH, a TakKe HWHTEeTrpalud 3HAaHUW U3 JPYTrUxX MPeIMETOB
€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTMYECKYHO IETOYKY PACCYXKICHUN C
OTIOpOM Ha W3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKUE SBJICHUS;

WCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS IS OOBSICHEHUS] OCHOBHBIX MPHUHITUIIOB
paboThl M3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJOTHYECKUX
IIPOLIECCOB;

MPUBOJUTHh TPUMEPHI BKIJIAJa POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, B 00OBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;



aHAJIM3UpPOBaTh M OIICHUBATh TIOCIEACTBUA OBITOBOM W MPOU3BOJICTBEHHOM
NESATEIbBHOCTH 4YEJIOBEKAa, CBS3aHHOW C (PU3MYECKMMM NpoLEeccaMH, C IO3ULUN
HKOJIOTUYECKOM O€30M1aCHOCTH, IPEACTABIECHUH O palliOHAILHOM IIPUPOIONOIb30BaHUH,
a TaKXKe pa3yMHOM HCIT0JIb30BAHUU IOCTHKEHUHN HAYKU U TEXHOJIOTUH U1 JalIbHEHMIIIEro
Pa3BUTHS YEJIOBEYECKOTO OOIIECTBA;

OPUMEHATHh pa3IU4Hble CHOcoObl padoThl ¢ HH(popManuend (QU3NIECKOro
COJIEp’KaHUsl C HCIOJb30BAaHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJIOTHM, IpU
3TOM HCIOJIb30BaTh COBPEMEHHBIE HMH()OPMAIIMOHHBIE TEXHOJIOTUU [IJIsl TIOMCKAa,
nepepaboTKi U TMPEAbABICHUS Y4eOHOM H HAYYHO-TIOMYJISIpHON uHOpMaIu,
CTPYKTYpUPOBAaHHUA M HMHTEpIpeTallud HH(OpMalMM, TOITYYCHHON U3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyYaeMyt0 HH(OPMALIUIO U OI[CHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLIUXCSI 3HAHU, TaK U HA OCHOBE aHAJIN3a NCTOYHHKA
uH(popmanuu;

IPOSIBIIATE OPraHM3ALMOHHBIE U TI03HABATEIbHBIE YMEHHUS CaMOCTOATEIBHOIO
OpUOOpEeTEeHUs] HOBBIX 3HAHUM B TMPOLIECCE BBINOJHEHUS NPOEKTHBIX U y4eOHO-
UCCIIEI0BATENBLCKUX padoT;

paboTaTh B IpyIIie ¢ UCIOIHEHUEM Pa3JIMUHbIX COLIMAIBHBIX POJIE, IUIaHUPOBAThH
paboTy TpyIIbl, paNUOHAJIBHO pACHPENENsITh JEATEIbHOCTh B HECTAaHAAPTHBIX
CUTyallUsX, alEKBATHO OLIEHUBATh BKJIAJ KaXI0TO U3 YYACTHUKOB I'PYIIIbI B PELICHHUE
paccmMaTpuBaeMoi poOIeMbl;

NPOSBJISITh MOTHUBALIMIO K Oyaymied mnpopecCHuoHaNIbHOW AEATENbHOCTH 110
CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPUIIS.

K xonity oOyuenus B 11 knacce npeIMeTHbIC PE3yIbTaThl Ha YT1yOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb (PU3UKK B IKOHOMHUYECKOM, TEXHOJIOTMYECKOW, COLMATIBHOU U
ATUYECKON cepax NeATEeTbHOCTH YelOBEKa, POJb U MECTO (DU3UKU B COBPEMEHHOM
HAy4YHOM KapTHUHE MHUpPA, POJIb ACTPOHOMHUU B MPAKTHUECKOU AESITEIBHOCTH YEJIOBEKa U
JalbHENIIEM HAy4YHO-TEXHHUYECKOM pa3BUTHH, 3HaYEHUe ONMCATEJIHOM,
CHUCTEMATU3HPYIOIEH, OOBSICHUTEIBHOW M TMPOTHOCTUYECKON (yHKIMI (usndeckoi
TEOPUH — DJIEKTPOJUHAMUKH, CHELUUATBbHOW TEOPHUHM OTHOCUTEIBHOCTH, KBAHTOBOM
busuky, poab GuU3NUecKo Teopuu B (GOPMHUPOBAHUU TPEACTABICHUA O (PU3UUECKOU
KapTHHE MHpa, MeCTO (PU3UUYECKOW KapTHUHBI MHUpa B OOILIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE;

pasziuyaTh YCJIOBHMS NMPUMEHHUMOCTH MoOJelell (PU3MYEeCKUXx Tea U MPOLECCOB
(sABJE€HUI): OJHOPOJHOE AJIEKTPUUECKOE M  OJHOPOJHOE MAarHUTHOE  TOJIS,
rapMOHUYECKUE KoJieOaHUsl, MaTEMaTUYECKUA MASTHUK, WACAIbHBIA MPY>KUHHBIN
MasITHUK, TaPMOHUYECKUE BOJIHBI, UCANbHBIA KOJEOATeNbHbI KOHTYp, TOHKAS JIMH3A,
MOJENEN aToOMa, aTOMHOTO siIpa U KBAHTOBOM MOJEIIH CBETA;

pasznuyaTh YCIOBHUS (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (U3MUECKUX 3aKOHOB,
NOHUMAaTh BceoOUMil xapakTep (yHAAMEHTANIbHBIX 3aKOHOB W OrPAHMYEHHOCTH
VICITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSCHATH 3JEKTPOMArHUTHBIE TPOLIECCHI U SIBJIEHUS, UCIIOJIb3YSI
OCHOBHBIE TIOJIOKEHUS M 3aKOHbl JJEKTPOJMHAMHKM M CIELHHAIBHOM TEOpUU
OTHOCHUTEIBHOCTH (3aKOH COXpaHEHHUs JJIEKTPUYECKOro 3apsjaa, cuia Amnepa, cuia



JlopeHua, 3aKkOH AJIEKTPOMAarHUTHOM WHAYKIMM, npaBwio Jlenna, cBsazp OC
CaMOWHIYKIIMU B 3JIEMEHTE AJIEKTPUUYECKON LIEMU CO CKOPOCTHIO M3MEHEHHUSI CUJIbI TOKAQ,
MOCTYJIaThl CIIEIUATILHON TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBaTh U OOBSACHATH KBAHTOBBIE MPOILIECCHI M SBJICHUS, HCIOJIb3YS
MOJIOKEHUSI KBAHTOBOM (u3MKu (ypaBHEHUE DWHIITEHHA 7151 poTorddexTa, mepBuiid U
BTOpOM TocTyJsaThl bopa, mpuHIMII COOTHOIIEHUS HeompeaenéHHocTel I eizendepra,
3aKOHBI COXPAaHEHHMS 3apsAI0BOrO M MAaCCOBOTO YUCEJ M DHEPTUU B SACPHBIX PEAKLMIX,
3aKOH PaJUOAKTUBHOIO pacnaaa);

ONMMCHIBATh (PU3UUYECKHE TPOIECChI W  SIBICHHS, WCIONIB3YS BEIUYWHBI:
HaIpPsHDKEHHOCTh  3JIEKTPUYECKOIO MMOJS, MHOTEHIHAI 3JIEKTPOCTATUYECKOTO  IOJIA,
Pa3HOCTh TMOTEHUMANOB, >JEKTPOABWKYIIAS CHJIA, HWHIYKUHAS MArHUTHOIO IOJS,
MarHuTHBIA TOTOK, cwia AwmIiepa, HWHIYKTUBHOCTb, JJICKTPOABIIKYIIAsS CUJIa
CaMOUHJIYKIIMU, HHEPTUsi MAarHUTHOTO TOJISI MPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN
UMITYJIbC, TIOJIHAS DHEPTHsl, SHEPTUS MOKOsS CBOOOJHOW YACTUIIBI, SHEPTHUSI U UMITYJIbC
¢dboTOHA, MACCOBOE YUCIIO U 3apsi]l A7Ipa, SHEPT U CBS3H sI/IPa;

OOBSCHATh OCOOCHHOCTH MPOTEKAHMs (HU3UUECKUX SIBICHUN: DJIEKTPOMArHUTHAS
WHIYKIUS, CAMOUMHYKIMS, pe30HaHC, UHTepdepeHus BOJH, Tu(pakius, JTucrnepcus,
MOJIHOE BHYTpPEHHEE oTpaxeHue, poTtodnekrpudeckuit 3pdext (hotoaddekr), anbda- u
Oeta-pacnajbl sfep, raMMa-u3JIydeHue sijiep, GU3NUecKrue MPUHIUIBI CIEKTPATbLHOTO
aHanu3a u paboThI Ja3epa;

OMPENIENATh HAMPABICHUE UHAYKIIMA MAarHUTHOTO TIOJISI POBOJHUKA C TOKOM, CHJIBI
Ammnepa u cunsl Jlopenna;

CTPOUTH H300paKEHHE, CO3/IaBa€MOE IUIOCKMM 3€pKaJioM, TOHKOW JIMH30M, M
PaCCUUTHIBATH €T0 XapaKTEPUCTUKU;

MPUMEHSATH OCHOBONOJIAralol1e ACTPOHOMHYECKHE MOHATHUS, TEOPUH U 3aKOHBI JIJIS
aHanu3a u 00bSICHEHUS (PU3MUECKUX MPOLECCOB, MTPOUCXOASIINX B 3BE3/1aX, B 3BE3AHBIX
CHUCTEMax, B MEKTaJaKTUYECKON cpefie; ABUKEHUsT HEOECHBIX TeJI, SBOJIOIMUU 3BE3M U
Bcenennoir;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEHN (PU3NUECKUX BETUYHH C UCIIOJIH30BAHUEM
NPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThHI
MOJIYYCHHOW 3aBUCHUMOCTA (PU3MYECKUX BEJIMYMH B BUIE TpaduKOB C Yy4ETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEH W3MEpPEeHMd, JleJlaTh BBIBOABI 10  pE3yJibTaTam
UCCIIEIOBAHUS;

MPOBOAUTL KOCBEHHBIE M3MEPEHUS (U3UYECKUX BEJIMYMH, NMPU ITOM BBHIOHMpATh
ONTUMAJIbHBIA METOJI M3MEpPEHHMs, OIICHUBATh aOCOJIIOTHBIE W OTHOCUTEIIHHBIC
MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOAUTL ONBITBI 110 TMPOBEPKE MPEIJI0KEHHON THUIMOTE3bl: IIJIAaHUPOBATH
HKCIIEPUMEHT, COOMPATh KCIEPUMEHTAIBHYIO YCTAHOBKY, AHAJIM3UPOBATH MOJyUYEHHbIE
pe3ynbTaThl U JAENaTh BHIBOJ O CTATyCe MPEI0KEHHON TUIIOTE3bI;

OMMUCHIBATH METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;

COOJTI0IaTh TpaBMIIa OE30MACHOTO TPY/Ia MPHU MPOBEICHUN UCCIICIOBAHNN B PaMKax
y4eOHOTO JKCIMEPUMEHTA, MPAKTUKyMa W Y4eOHO-HCCIIEOBATEIBCKON U TIPOCKTHOU
JESTENIbHOCTH C MCIOJb30BAaHUEM M3MEPUTEIBHBIX YCTPOMCTB U 1a00OPaTOpPHOTO
000opyI0BaHUS;



pemarh pacuy€THBIC 3a7a4d C SIBHO 33JlaHHOW M HESBHO 3aJIaHHOW (PU3MUYECKOU
MO/IEJIbIO: Ha OCHOBAHMH aHaJIM3a yCIOBUS BEIOUPAaTh GPU3NYECKUE MOJIEIIH, OTBEYAIOIINE
TpeOOBaHUAM 3aJauu, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IMOCTYJIATHI
(¢u3nyeCKuX TEOpUH MPHU UCIIOJIB30BAHUM MATEMATHUYECKUX METOJIOB pEIICHHs 3ajad,
IIPOBOJUTH PACUYETHI HA OCHOBAHUM MMEIOIIUXCSl TaHHBIX, AaHAJIM3UPOBATh PE3YJIBTATHI U
KOPPEKTUPOBATH METO/BI PELICHUS C YYETOM IOJTYUYEHHBIX PE3YJIBTATOB;

pelaTh KauyecTBEHHBbIE 3a/ayd, TPeOYIOLIUME NPUMEHEHUS 3HAaHUU W3 pa3HbIX
pa3zenoB Kypca (HU3MKH, a TaKKe HWHTErpallMd 3HAHUA U3 JAPYTHX MPEeIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJIA: BBICTPAWBATh JIOTMYECKYIO LIENOYKY PACCYKICHHUU C
OTOpOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3HUECKUE SBICHUS;

UCITIOJIb30BaTh TEOPETHUYECKUE 3HAHUS sl OOBSCHEHHS OCHOBHBIX INPUHLHUIIOB
paboThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPOMCTB M TEXHOJOTMYECKHX
IPOLIECCOB;

IPUBOJUTH MPUMEPHl BKJIaJa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00bSICHEHNE NIPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHaJIM3UpOBaThb M OILICHUBATh IIOCJIEACTBUSA OBITOBOM U IPOU3BOJICTBEHHOU
NESATEIbBHOCTH 4YEJIOBEKa, CBA3aHHOW C (PU3MUECKUMU MPOIECCaMM, C MO3UIMMA
HKOJIOTUYECKOM O€30M1aCHOCTH, IPEACTABICHUH O palliOHAILHOM IPUPOIONOIb30BaHUH,
a TaK)K€ pa3yMHOM MCIIOJIb30BaHUU JOCTH)KEHUM HAyKU U TEXHOJIOTUH JUIS JaIbHENIIIETO
Pa3BUTHUSI UEJIOBEUECKOTO OOIIIECTBA;

OPUMEHATh pa3lIMyHble CHOCOOBI paboThl ¢ HHpOpMaLKe (U3UIECKOro
COZIepaHUsl C MCIOJIb30BAHHEM COBPEMEHHBIX WMH(OPMAIMOHHBIX TEXHOJIOTHH, MpHU
3TOM HCIOJb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOIMU JUIsl TIOMCKA,
nepepabOTKM M TOPEeabsABICHUS Yy4yeOHOM W Hay4dHO-TIOMYJIApHOM HH(OpManuu,
CTPYKTYPUPOBAHUSI W MHTEpIpeTauud HHPOpMalUU, TMOJYYEHHOH W3 Pa3Iu4HbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyl0 HH(OPMALIMIO U OLCHUBATh €€
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIMXCS 3HAHWI, TaK 1 HA OCHOBE aHAJIN3a NCTOYHHKA
uHdopmaIuu;

IPOSIBJSITH  OPTaHU3ALMOHHBIE W ITO3HABATEJIBHBIE YMEHMS CAMOCTOSTEIBHOIO
npuoOpeTeHUs] HOBBIX 3HAHUM B TMPOLIECCE BBINOJHEHUS NPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATENLCKUX padoT;

paboTaTh B rpyIlIe ¢ UCTIOJHEHUEM Pa3JIMYHbIX COLIMAIBHBIX POJIe, TUIaHUPOBATh
paboTy TpyNIbl, pPALMOHAIBHO pacHpelessaTh JeATeIbHOCTh B HECTaHAAPTHBIX
CUTYalUsIX, aJIEKBaTHO OLIEHMWBATH BKJIAJ Ka)XJOr0 M3 YYACTHUKOB IPYIIbI B PEIICHUE
paccMmaTpuBaeMon MpoOJIeMBI;

HOPOSIBJISITh MOTHUBAIMIO K Oynymied npodecCuOHanbHOM JIeATeIbHOCTH 1O
CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnbsie IIpakruuyeckue
n/m NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcesbl
Pa3znen 1. HAYYHBIA METO/JI IO3HAHUSI ITPUPO/IbI
1.1 HayuHrblii MeTOI TO3HAHMS IIPUPOIBI 6 bubmorexa LHOK
' v A PHPOA https://m.eds00.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bubnuoreka [{OK
2.1 Kunevaruia 10 . https://m.edso00.ru/f16b68d7
bu6nmorexa LIOK
22 Hunamika 10 https://m.edso00.ru/f16b68d7
N bubnuoreka [{OK
23 Cratnka TBEpAOTO TENA > . https://m.eds00.ru/f16b68d7
bubmmoteka IIOK
2.4 1 1
3aKOHBI COXPAHEHHS B MEXAHHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 35

Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA

3.1 OCHOBBI MOJIEKYIIIPHOKHMHETHYECKOI TEOPHUU 15 1 buGmuoreia [OK
: ymsip p https://m.edsoo.ru/f16b68d7
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20 1 bubmmorexa LOK

https://m.edsoo.ru/f16b68d7
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33 ArperartHble cocTosiHUs BemecTBa. Da3oBeie 14 bubmmoreka [JOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Utoro mo pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
bubnunoreka LIOK
41 Onmextpirieckoe moe 24 https://m.eds00.ru/f16b68d7
. . bubnuorexa [IOK
4.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 24 https://m.edsoo.ru/f16b68d7
bubnunoreka LIOK
43 Toxi B pasIHBIX cpefiax 0 https://m.edsoo.ru/f16b68d7
Utoro no pazneny 54
Pasnen 5. PUSHUYECKHM TIPAKTUKYM
N bubmuoreka [{OK
>1 usHHeCKHit HPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 16
bubmmoteka IIOK
PesepBHoe Bpems 10 https://m.edso00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
11 KJIACC
Konu4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaesioB U TeM
Ne n/m Konrpoabubie Ilpakruueckne (uupposbie)
NPOorpamMMbl Bcero
padoThI o0pa3oBaTejibHbIE

pecypcbl
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Pazpen 1. JIEKTPOIUHAMUKA

bub6nmoreka [IOK
11 Marmutioe o 14 https://m.eds00.ru/39859ef1
bu6nmoreka [IOK
12 DUICKTPOMArHHTHAS HHAYKLUHS 13 L https://m.eds00.ru/39859%f1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bubnunoreka LIOK
2.1 MexaHuuecKue KojaeOaHust 10 https://m.eds00.ru/39859¢f1
bubnunoreka LIOK
2.2 DNeKTpOMarHuTHbIE KoJieOaHus 15 https://m.edso0.ru/39859¢f1
53 MexaHU4YecKHe U 3JIEKTPOMArHUTHbBIE 10 1 bubmmoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bubmmoreka IIOK
2.4 2 1
Onriia > https://m.eds00.ru/39859f1
Hroro mo pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCUTEJBHOCTH

3 Octoret CTO > ! ngﬁﬁfﬁfﬁg%s%ﬂ
Uroro mo pazneny 5
Pazgen 4 KBAHTOBAS ®U3UKA

4.1 KopnyckynspHO-BOITHOBOM Ayalln3m 15 bubmorexa [TOK

https://m.edso0.ru/39859ef1
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bub6nmoreka [IOK

4.2 Dusiika atoma > https://m.eds00.ru/39859ef1
43 ®u3nka aTOMHOTO S1/Ipa U JIEMEHTAPHBIX 5 bubnmoreka [JOK
' YaCTHI] https://m.eds00.ru/39859¢f1
Utoro mo pazneny 25

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubnunoreka LIOK
5.1 DeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 https://m.eds00.ru/39859¢f1
Hroro no pazneny 12
Pazgen 6. PUSHUECKHA IPAKTUKYM
. bubnuorexa [JOK
01 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo.ru/39859ef1
Hroro no pasneny 16
Pazgen 7. OBOBIIAIOHIEE IIOBTOPEHHUE
Cuctemaru3zanus u o0o01eHne
71 MIPEAMETHOTO COAEPKAHMS U OIIbITa 15 bubmmnoreka HOK
' JesITeIbHOCTH, IPUOOPETEHHOTO TPU https://m.eds00.ru/39859ef1
n3yuenuu kypca ¢usuku 10 — 11 knaccon
Uroro no pazneny 15
bubnmnorexa LIOK
PesepBHOe Bpems 10 https://m.eds00.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
1 Owusuka — pyHAaMEHTATFHAS HayKa O 1 bubnuoreka [IOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHS B MPOIIecce
3 n03Ha§m{ IIPUPOJIBI pHa6JH(I)) CHHUE U 1 bubmorexa LIOK
PHPOZBL. A https://m.edso0.ru/34c49931
9KCIIEPUMEHT B (pH3uKe
bubmmoteka IIOK
4 Cnioco0bI n3MepeHust GU3NISCKUX BETUINH 1
p ¢ https://m.edsoo.ru/ca2def03
AOcomoTHAsS U OTHOCHUTEIIbHAS
) MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmorexa LOK
p p https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenupoBanue B pusuke. Ponas u mecto
5 ¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN 1 bubmuoteka [IOK
HAay4YHON KapTUHBI MUPA, B TPAKTHYECKON https://m.edsoo.ru/eabbded1
NeATeIFHOCTH JIFOAeH
Mexanudeckoe nBmxenne. Cucrema
7 otcyeTa. OTHOCHTEIIFHOCTh MEXaHHIECKOTO 1 bubmuorexa [{OK

newkeHust. [Ipsmast u oOpaTHast 3a1a9n
MEXaHUKU

https://m.edso0.ru/e9a52f02
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Panuyc-BekTop MaTepuanbHOM TOUKH, €r0
MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus.

bubnunoreka LIOK

8
ITepememienue. CxkopocTh. X mpoekuuu Ha https://m.edsoo.ru/30a108a5
OCH KOOpJIUHAT
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKECHHUE.
9 ['padpuaeckoe onrcanue paBHOMEPHOTO bubmmorexa [JOK
P g P P https://m.eds00.ru/89ba7190
IPSIMOJIMHEHHOTO JBUKCHUS
10 CroxeHue nepeMenieHnii 1 CKOpoCTei. bubnnoreka [JOK
Pemenue 3anay https://m.edsoo.ru/761d18aa
HepaBaomepHoe aBuxkeHrue. MrooBeHHast
11 cKopocTb. Yckopenue. [Ipsmonuneitnoe bubmmorexa [JOK
P ' P P https://m.eds00.ru/a99549a7
JIBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 ['padmyeckoe onrcanue NPsIMOIUHEHHOTO bubmmoreka [JOK
JBUKEHHUS C IOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobOosiHOe najieHne. Y ckopeHue
13 ¢BOOOIHOTO IMaJeHNA. 3aBUCUMOCTD bubmmoteka IIOK
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edso0.ru/f738109c
BpPEMEHH U UX rpaduku
14 JIBr>xeHue Tesa, OpOIIeHHOTO MO/ YIJIOM K bubnmnorexa [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneitnoe numxenue. JBmkeHne mo
OKPYXKHOCTH. YTJIOBasl U JINHENHHAs bubnuoreka [IOK
15
ckopocts. [lepron u yacrora. https://m.edso00.ru/33196fbe
LleHTpOCTpEMUTETHHOE | TTOJTHOE YCKOPEHHUE
16 KonTtponbHas pabora o Teme bubmuoteka [IOK

"Kunemaruka"

https://m.edsoo.ru/1242f32e
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ITepsboiif 3akoH HetoToHA. THEpUMaibHBIE
cuctembl orcuéra. [Tpunuun

bubnunoreka LIOK

17
OTHOCUTENbHOCTH [ anuies. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuita. PaBHojielicTByo1as cuia. Bropoi bubmmoreka [JOK
3akoH Herotona. Macca https://m.eds00.ru/141d3837
19 Bzaumopeiicteue ten. Tpernitl 3aKkoH bubnnorexa [JOK
Herorona https://m.edsoo.ru/57dba505
20 IIpuHumMn cynepno3uuuu cui. Pemenue bubnnoreka [JOK
3aj71a4 Ha MpUMeHeHue 3akoHoB HproToHa https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN 1 bubmmorexa [IOK
. P B https://m.edsoo.ru/9aba2b0a
WHEPTHOI MacChl
29 Cuia TSKeCTH U YCKOPEeHHE CBOOOHOTO bubnnorexa [JOK
HaJcHUs https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 MCKYCCTBEHHBIX CIyTHUKOB. [lepBas brbmmorexa [TOK
Y yr F P https://m.edsoo.ru/11abfa0a
KOCMHYEecKasi CKOpocTh. 3akoHbl Keruepa
bubnmorexa LIOK
24 C .3 I'yka. B
H1a YIPYTOCTH. JAROM 1 yxa. Bee 1end https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona v BUIbI CU TPEHUS. bubmmnoreka HOK
25 JIBH>KEHUE B )KUIKOCTHU U ra3e C YYETOM https://m.edso0.ru/1fa86499
CHJIBI COIPOTHBIICHHUSI CPEBI https://m.edsoo.ru/2ch29676
26 JaBnenue. [ 'napocrarnueckoe AaBieHHUE. but6mmorekxa [IOK

Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AbGcomotHo TBepaoe Teno. [loctynaTensHoe

bu6nmoreka IIOK

21 Y BpaliaTeJIbHOE JBMKEHHUE TBEPOTO Telia bubmorexa LOK
https://m.edsoo.ru/2b95d57e
28 MOMEHT CujIbl OTHOCUTEILHO OCH bubmuorexa [JOK
BpauieHus. [1nedo cunsl https://m.edso0.ru/653d3459
CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsxecTu Tena. Y cinoBus Bu6moteka [JOK
paBHOBECHSI TBEPAOTO Tena. Buapl https://m.edsoo.ru/9aa79a7d
paBHOBECHS
bubnunoreka LIOK
30 Pemterite aga https://m.edsoo.ru/dclcaac0
KonTponbnas pabota nmo teme "J[uHamuka. bubmmorexa [JOK
31
Craruxka TBepaoro rena' https://m.edso00.ru/9f5a574c
HNMnynec MmaTepualbHON TOUYKH, CUCTEMBI
32 MaTepHaIbHBIX TOYEK. LIeHTp Macc cuctembl bubmuoreka [IOK
MaTepHaIbHBIX TOYEK. Teopema 0 IBHKEHUU https://m.edsoo.ru/4bb8294b
LEHTpa Macc
NmMnynbe cuiibl 1 M3BMEHEHUE UMITYIIbCa
33 Tena. 3aKOH COXPaHCHHS HMITYJIbCA. brbmmorexa [JOK
https://m.edso0o.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMIynbca MaTepUaIbHON TOUKH.
34 [IpencraBienue o COXpaHEHUH MOMEHTA bubmmorexa [JOK
https://m.edso0.ru/d6532eb9
HUMITYJIbCA B IIEHTPAIBHBIX TTOJISX
bubnunorexa LIOK
35 Pemterie 3aza https://m.eds00.ru/f7706d63
36 Pabota cuiibl Ha MajIOM M Ha KOHEUHOM bubmuoreka [{OK

nepemeniennn. [ paduueckoe

https://m.eds00.ru/913974c7
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MMpEaACTaBICHUC pa6OTBI CHIJIBI. MOH_[HOCTB
CHJIBI

Kunernueckas sneprusi. Teopema o6

bubnunorexa LIOK

37 M3MEHEHUU KMHETHYECKON YHEPTHH
. p https://m.edsoo.ru/9a5e2e74
MaTepualbHOM TOUKU
IToTeHIMaIbHBIC U HEIIOTCHIINAILHBIC CUJIBI.
38 TTorenuunansuas sHeEpPrust. Bropas bubnnorexa [JOK
prits. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBS3b
paboThl HEMOTEHITMAIBHBIX CHII C
39 M3MEHEHHUEM MEXaHUYECKOU SHEPTUn bubmorexa [JOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPIUn
VYupyrue u He 1€ CTOJIKHOBCHHS.
40 N E}dem/le Bey?f }J;rnn IUIST aeanbHON bubnuorexa [JOK
P pHy https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KonrtpomnsHas padota no Teme "3aKoHbl bubmmnoreka HOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PaszBuTHe npeacTaBiIeHUN 0 IpUPOAe
P PP bubmmoteka IIOK
42 ternoThl. OcHOBHBIE nooxkenuss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TeJ. XapaKTep JBWKCHUS 1 bubmorexa HOK
P L P p https://m.edsoo.ru/c44d02e2
B3aMMOJICCTBHS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYJ (aATOMOB).
P P ya ) bubmuorexa [{OK
44 KomuuecTtBo Bemectna. [locrosinHas

ABoraapo

https://m.edsoo.ru/c5b72ab7
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45 Temneparypa. TemnoBoe paBHOBeCHE. bubmmoreka [JOK
IlIkana Lenbcust https://m.edso0.ru/0070d493
bubnunoreka LIOK
40 Pemerme a/i2 https://m.eds00.ru/1531abas
. bubnuorexa [{OK
47 U neanpuslii ra3. 'a3oBble 3aKOHBI https://m.edso0.ru/Ldeb2367
48 VYpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12c328
bubnunoreka LIOK
4 A .
9 OcomoTHas Temneparypa. 3akoH [lanpToHa https://m.edsoo.ru/14e02d1f
50 W3omporuieccel B naeanibHOM rase ¢ Bbu6motreka [JOK
MTOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
51 I'padpuueckoe npencraBiaeHue bubnnoreka [JOK
M30IIPOLECCOB: U30TEPMa, U30X0pa, n300apa https://m.eds00.ru/1344327b
bu6nmorexa LIOK
52 MKT
OctosHoe ypasHerue https://m.edsoo.ru/c8094721
bubnmorexa LIOK
P
53 CHICHHE 33/t https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
54 TepMonHHaMpiquKon CIiI'CTCMBI CO cpemHen https://m.edsoo.ru/c38af875
KHHETUYICCKOU dHEPTUEH IMOCTYMaTEIHhHOTO
TEIIOBOTO JIBMDKCHUS €€ YacTHI]
55 O06o0mIeHre 1 cucTeMaTr3aIis 3HaH|H 110 bubmuoreka [{OK
teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8
56 KonTponbnas pabota no teme "OCHOBBI bu6muoreka [JOK

MKT"

https://m.edsoo.ru/13adad59
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TepMoauHamMuyeckasi cuctema. 3ajianue
BHeIIHUX ycyoBuil 1t TJ[ cuctemsl.
BHemHue v BHYTpeHHHUE TTapaMeTpPhI.

bub6nmoreka [IOK

57
[TapameTpsl T/] cuctemsbl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYCHMS BEJIMYMH, OIMCHIBAIOIINX ¢ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUKH.
58 Camonpoun3sBoiibHas penakcarus T/] bubmorexa HOK
P P t https://m.edso0.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mopaens ujiealbHOTO Tasa B
59 TEPMOJMHAMUKE. Y CJIOBUS TPUMEHUMOCTH bubmmorexa [IOK
phoa ' P https://m.eds00.ru/20355001
9TOM MOJIETH
60 VYpaBuenue Menneneesa-Knamneiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SHEPrUu https://m.edsoo.ru/bal178d0
Bripaxkenue anst BHyTpeHHEH dHepruu
61 OJTHOATOMHOT'O HIEAJILHOIO ra3a. bu6nmorexa LIOK
KBazucrarnueckne u HecTaTU4ECKUE https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
DOnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
62 Brruucnenue pabotsl no rpaduky npoiecca bubmmorexa LIOK
P P Y 1pott https://m.edso0.ru/741d5738
Ha pV-auarpamMmme
Temnonepeaada Kak crnoco0 N3MEHEHUs
63 BHyTpeHHeH 3Heprun TJI cucremsl 6e3 bubmorexa [TOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KonBek1iusi, TEmI0MpOBOIHOCTD, U3Ty4YCHHUE bubmorexa [IOK
e, POBOA > H3IYH https://m.eds00.ru/157b54cd
65 KonunuectBo Temnorel. TenmaoéMKocTh Tena. but6mmoreka [IOK

VYaenpHas u MOJIIpHas TEIJIOEMKOCTH

https://m.edsoo.ru/7ba67355
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BEIICCTBA. yI[GJ'IBHaH TEIJIOTA CrOpaHusAa
TOIIJIMBaA

Pacuér xonmyecTBa TEMIOTHI ITPU bubnmnoreka HOK
66
TeIIoneperaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 amuabaTHOM mporecce. [1epBrrii bubmuorexa [IOK
3aKOH TE€PMOJIUHAMUKHI https://m.edsoo.ru/d8098824
KonndecTBO TEIoTh U paboTa Kak Mepbl
68 W3MEHEHUS BHYTpeHHeH sHeprun T /1 bubmorexa OK
yIp p https://m.edsoo.ru/b047alcd
CHUCTEMBI
BTopoii 3aKOH TepMOIMHAMMKH IS
69 aBIfOBeCHBIX u HI:: ABHOBECHBIX MPOIIECCOB bubmorexa OK
P P pott ' https://m.edsoo.ru/c6f4f464
HeobpatumocTh MpUPOIHBIX MPOIIECCOB
70 [IprHIAIIBI AEUCTBUSA TEIJIOBBIX MALIUH. bubnuorexa [IOK
KIIA https://m.edsoo.ru/2e945513
71 MakcumanbsHoe 3HadeHue KITM,. Iukn bubmmoteka IIOK
Kapno https://m.edso0.ru/fe3857b9
bubmmoteka IIOK
72 P
CHICHHE 3aAak https://m.edsoo.ru/b3efal8b
DKOJIOTMYECKUE aCTIEKThI UCIIOJIb30BaHUS
73 TEIUIOBBIX JABHUTrarenen. Temnosoe bubmorexa LOK
A T https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPY>KaloIel cpebl
but6mmorekxa [IOK
74 P
CHICHHE 3aAak https://m.edso00.ru/c8c70432
O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
" bubnuotexa [JOK
75 teme "Tepmoannamuka. TernoBbie

MAaIIHb"

https://m.edso0.ru/28d62b3f
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KonTponbhas pabota no teme

bubnunoreka LIOK

76
"Tepmoaunamuka. TernnoBbie MalIuHb!" https://m.edsoo.ru/1b6e26¢5
[TapooOpazoBanue u KOHICHCALIMSL.
77 Hcnapenue u xkumenue. Y aenbHas TEILUIOTA Bubmorexa HOK
P ' https://m.eds00.ru/6f8e6777
napooopa3zoBaHus
HacpiieHHbIe ¥ HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO I1apa OT
78 TEMIIEPATYPEL, UX HE3ABUCUMOCTh OT 00BEMA Bubmiorexa HOK
paTypbl, https://m.edsoo.ru/f5¢17d02
HACBIIICHHOTO TIapa. 3aBUCHMOCTh
TEMIEPaTyphbl KUTICHUS OT JAaBJICHUS B
SKHUJKOCTH
79 Bnaxxnocts Bo3yxa. AGcooTHas U bubnnoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edso0.ru/30ebbb79
bu6nmorexa LIOK
80 Pemrenne 3amau
A https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucranmnmueckue u
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa [TOK
P ' P https://m.eds00.ru/20a88a03
KPUCTALJIOB
82 [InaBrnenue u KpucTau3anus. Y aenbHas bubnmorexa LIOK
TerutoTa masneHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpAOTO Tena. PacTsikenue u
83 cxarue. Casur. Moayias FOunra. IIpenen bubnmorexa LOK
' ) }: P https://m.edsoo.ru/dalaab10
yrnpyrux aedopmaruii
TennoBoe pacmIMpeHne KUIKOCTEN U
N bubnuotexa [JOK
84 TBEPABIX TeI. AHTAPMOHHM3M TETUIOBBIX

KOoJIEOAHMH YacTHI] BEIeCTBa

https://m.edsoo.ru/7ba5edf2
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85 [IpeoOpa3zoBanue 3Heprun B PazoBbIX bubmmoreka [JOK
nepexogax https://m.eds00.ru/97a0672f

bubnunoreka LIOK

86 0% 0

PABHEHHE TEILIOBOTO basatca https://m.edsoo.ru/ab1521fb
bubnunorexa LIOK

87 P

clieHie sajad https://m.edsoo.ru/8ab7f40d
IToBepxHocTHOE HaTsKeHHE. KanmsspHbie
siBJieHUd. [laBieHue noj UCKpUBJICHHON bubnuorexa [{OK

88
MOBEPXHOCTBIO KUJKOCTU. PopMyna https://m.edsoo.ru/b42f1f97
Jlannaca
OO0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110

89 TeMme "ArperatHble COCTOSIHUS BEIIECTBA bubmmorexa [JOK

P B B ) https://m.edso0.ru/0b52575¢
®Da30BbIC IEPEXOIbI

90 KonTtponbsHast pabora o Teme "ArperarHsie bubnuoreka [IOK
coctosiHus BenecTBa. @a3oBbie epexoas” https://m.edsoo.ru/7dc2a739
DJneKTpu3anus Tel U €€ MpOosIBICHUS.

o1 OnekTpuueckuii 3apsia. /[Ba Buna bubnnorexa [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBoiHUKH, https://m.edsoo.ru/laff445f
JUAJICKTPUKU U TTOTYIIPOBOTHUKHI

92 DJIEMEHTApHBIN JIEKTPUUECKUI 3apsi. bubmuoreka [IOK
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/f49afd24

93 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorekxa [IOK
3apsanel. 3akoH Kynona https://m.edso0.ru/445b7746

but6mmorekxa [IOK

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

https://m.edso0.ru/08fc19bc

95 Onektpuueckoe none. Ero neiictBue Ha bubnmnorexa [JOK

SJICKTPUYCCKUC 3aps/1bl

https://m.edsoo.ru/05c6bfal
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Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
[TpoOHebIi 3apsa. JInHUKM HaNPSHKEHHOCTH

bubnunoreka LIOK

96
3JIeKTpUYecKoro nojig. OMHOpoOgHOE https://m.edsoo.ru/3dac6957
ANEKTPUUYECKOE T10JIe
97 [ToTeHUHanbHOCTh IEKTPOCTATUYECKOTO bubmmoreka [JOK
1oJjsi. Pa3HOCTh MOTEHIMAIOB U HAIPSKEHUE https://m.eds00.ru/80021447
ITorennumanbHas 3HEprUs 3apsaa B
98 JJIEKT Ij)CTaTI/IquKOI\I/I) noJie I;_I(I)[TGH nan bubmmorexa [JOK
P ’ t https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTH TOJISL U Pa3HOCTH
99 MOTEHIIUAJIOB JUISI AJIEKTPOCTATUYECKOTO bubmmorexa [JOK
t A P https://m.edsoo.ru/df7a6838
OJIS
100 [TpuHIMI CyTIEPIIO3UIIUH SIEKTPUUECKUX bubmmoreka [JOK
noJsieu https://m.edsoo.ru/Ocfe4a6c
bubmmoteka IIOK
101 P
cHicHie saat https://m.edso0.ru/5a582263
102 ITone Toueunoro 3apsiaa. [lone paBHoMepHO bubmuoreka [IOK
3apshKEHHON chepsl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO O0BEM
103 nrapa pHone aII;HOMepHO 3apsSKCHHON ’ bubmmorexa [IOK
be- P pHo3ap https://m.edsoo.ru/f7a665ee
OECKOHEYHOM TIOCKOCTH
104 [IpoBOJHUKY B BJIEKTPOCTATUYECKOM IIOJIE. bubnuoreka [IOK
VYcnoBue paBHOBECUS 3aps/I0B https://m.edso00.ru/32405eab
105 JIMDIEKTPUKHY U ITOJIYIIPOBOJHUKY B bu6muoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5
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Konaencarop. 21eKTpoEMKOCTh

106 KOHJeHCATOpa. DIEKTPOEMKOCTD INIOCKOrO buGnuorexa [IOK
A pa. p https://m.eds00.ru/845b4f73
KOHJIEHCATOpa
107 [NapamiensHOE COeTMHEHNE KOHIEHCATOPOB buGnuorexa [IOK
p a g p https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunorexa LIOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKeHHOT0 KOHAEHCaTOpa buGnuorexa [IOK
p P a p https://m.edso0.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3amay https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/27434040
111 JIBrKeHHe 3apsyKEHHON YacTULBI B bubnuorexa [IOK
OJHOPOJIHOM BJIEKTPUUECKOM IT0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 bu6nmorexa LIOK
teMe "DnexkTpuyeckoe nosue" https://m.edso00.ru/5752603f
114 KonrponbHas pabora no reme bubmuoteka [IOK
"DnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuna toka. ITocToSHHBIN TOK. Y CIIOBUSI
115 CYIIECTBOBAHUS TOCTOSHHOTO bubnmorexa [IOK
ym https://m.edso0o0.ru/233311b5
AIIEKTPUIECKOTO TOKA
but6mmorekxa [IOK
116 nu .H
croumnic Toka. Hanpsierme n 3J1C https://m.edsoo0.ru/0839al115
117 3akon OMa 1 y9acTKa IEeTH. but6mmoreka [IOK

SJ'ICKTpI/ILICCKOC CONMIPOTUBJICHUC

https://m.edsoo.ru/f14f251e
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3aBUCHUMOCTh COIMPOTUBJICHUA OAHOPOJIHOT'O

118 MIPOBOJIHUKA OT €0 JIJTMHBI U TIIOIIA TN buGnuorexa [IOK
https://m.edsoo.ru/95fcdf51
MOTIEPEYHOT0 CEUCHUS
119 VenpHO€ CONMPOTUBIICHHUE BEIIECTBA. bubmmoreka [JOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 [TocnenoBarenbHOE, MApATIEIBLHOE, bub6nmoreka [IOK
CMEILIAHHOE COEIMHEHNE MPOBOIHUKOB https://m.eds00.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX MIEKTPUUECKUX bubmmoreka [JOK
nenei. [IpaBuna Kupxroga https://m.edso0.ru/1794cf37
bubmmoreka [JOK
122 Pemterite aga https://m.edso:)_.lru/3881b469
123 Pabora snexTpruyeckoro Toka. 3aKoH Bbu6moteka [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubmuoreka [IOK
124 Penterme saa https://m.edso:)_.lru/6761bf0f
125 MOonTHOCTh IEKTPUYECKOTo ToKa. TermoBas bubnnorexa [JOK
MOUIHOCTb, BBIJIETIIEMAasi Ha PE3UCTOPE https://m.edso0.ru/99750a6f
bubnuoreka [{OK
126 Penterme saza https://m.edso:)_.[ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubnnorexa [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
198 3akoH OMa 1J1s TOJTHOM (3aMKHYTOM ) bubnuotexa [JOK
AIEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
bubnuotexa [JOK
129 Pemterie 3aza https://m.edsogru/3580b679
130 MOoIIHOCTh UICTOYHUKA TOKA bubmorexa HOK

https://m.edso0.ru/a0ae51d8
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bu6nmoreka IIOK

131 K
OPOTKOE 3aMbliatie https://m.edso0.ru/546f5632
132 Konpgencarop B LielX NOCTOSIHHOI'O TOKa bubnnorexa LHOK
A pB I https://m.edsoo0.ru/35368f3e
bub6nmmoreka [IOK
1 P
33 CHietme sajat https://m.edsoo.ru/4410cef0
Pemenne 3agau o teme "IlocTosSHHBIN bubnuoreka [IOK
134 . .
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau nmo teme "IlocTOSTHHBIHI bubnunoreka LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "llocTostHHBIN bubnuorexa [IOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
137 O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bu6nmorexa LIOK
teMme "[loCcTOsHHBIN 21eKTpUUecKuid ToK" https://m.edsoo.ru/bfd7a050
138 Konrponsnas padora no reme "[locTostHHBIIHI bubnmnoreka HOK
3JIEKTPUYECKUN TOK" https://m.eds00.ru/1885ddf1
DneKTpuyecKasi IpOBOJUMOCTh Pa3IMUHbIX
139 BEIIECTB. DIIEKTPUYECKNAN TOK B MeTaJlJIaxX bubmorexa HOK
) P ) https://m.edsoo.ru/da794295
CBepXnpoBOAUMOCTh
DIIEKTPUUYECKHI TOK B pacTBOpax M
140 acIjiaBax dJIEKTPOINUTOB. 3akoHEI Dapajest bubmorexa LHOK
p p ’ past https://m.edso00.ru/4b423491
JUTSL DJIEKTPOIIN3a
bubnunorexa LIOK
141 I I
DMEKTPHICCIHH TOK B rasax. [Lasma https://m.eds00.ru/92d92f76
142 DNeKTpUYeCKUii TOK B BakyyMe. BakyymHbie bubnunorexa LIOK

npuOopbI

https://m.edsoo.ru/2E+160
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bu6nmoreka IIOK

143 DIIEKTPUYECKHUI TOK B TIOTYIPOBOAHUKAX https://m.edsoo.ru/ab61c660
bu6nmmoreka [IOK

144 HonynposozuHKoBeie MpHGOpL! https://m.eds00.ru/83622200
DuU3nYECKU MPAKTUKYM 10 TEME
"N3MepeHue Cuiibl TOKa U HApsHKEHUS B
LENU OCTOSIHHOTO TOKa IPY IOMOILHU

145 AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIHEHBIX bubnuoreka [IOK
npuOopoB" uian "3HaKOMCTBO ¢ HUPPOBOI https://m.edsoo.ru/5643ea56
naboparopueii o ¢usuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETUYUH IIPU
MOMOIIM KOMITBIOTEPHBIX J1aTYUKOB"
Pu3n4ecKuil IPAKTUKYM 110 TEME

146 "N3y4yeHre HepaBHOMEPHOTO JBUKEHHUS C Bbu6moteka [JOK
LEJbI0 ONIPEACIICHUS MTHOBEHHOMN https://m.edsoo.ru/f6292f5f
ckopocTH"
Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus Mpu

147 MIPSAMOJIMHETHOM PaBHOYCKOPEHHOM bubmmnoreka HOK
JIBHKEHUHU M0 HAKJIOHHOW IJIOCKOCTH' MK https://m.edso00.ru/6960b6ef
"HccnenoBaHue 3aBUCUMOCTH ITyTH OT
BPEMEHHU IIPH PABHOYCKOPEHHOM JBUKECHHUN"
Pu3NYeCKuil TPAKTUKYM 110 TEME

148 "N3mepeHue yCKOpeHus CBOOOIHOTO bubmuoreka [JOK
najnenus” win "M3ydeHue qBUKEHUs Tena, https://m.edsoo.ru/d1ea2402
OpOIIEHHOTO TOPU30HTAIBHO"

149 Ou3nyeckuil NpakTUKyM IO TeEME bubmuoteka [IOK

"N3yueHne qBMKEHUS TeJa TI0 OKPY>KHOCTH

https://m.edsoo.ru/bcf53514
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150

151

C ITOCTOSIHHOM 1O MOJIYJIFO CKOPOCThIO" MITH
"HccnenoBanue 3aBUCUMOCTH TIEpUOJIa
oOpallleHuss KOHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3Mepenne paBHOJACHCTBYIONIEH CUJIBI TTPU
JBUKEHUH OpyCKa M0 HaKIIOHHON
mockoctu" unu "IIpoBepka runoTesbl o
HE3aBHCUMOCTH BPEMEHHU JIBHKEHUS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH HA 3aJaHHOE
paccTosiHue OT €ro Macchl"

Ou3nyecKuil MPakTUKYM IO TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pasiie, oT ux aepopmanun"
win "M3yuenue nBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTON Yepe3
JIErKkum 0JIoK"

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

bubnunorexa LIOK
https://m.edsoo.ru/b55b81al

152

Du3nUeCKu IPAKTUKYM I10 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJTMYMHE YTJIOBOTO Kod(pduiinenrta
3aBucumoct Frp(N)" mnu "Mccnenosanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOW TIOCKOCTH
C TepeMeHHbIM K03 unmeHTom TpeHus"
M "M3ydeHune nBMKEHNU Ipy3a Ha Bally €
TpeHueM"

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

153

®u3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue ycioBUi paBHOBECHS

but6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7
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154

TBEPOrO Tella, UMEIOIIETo OCh BpalleHus "
nunu "KoHCTpyupoBaHHe KPOHIITEHHOB U
pacu€t cun ynpyroctu" unm "M3yuenue
YCTOMYMBOCTHU TBEPIOTO TeJa, UMEIOIETO
TJI0IA/b OTIOPHI"

DuU3nYeCKu MPAKTUKYM 10 TEME
"HM3mepenue uMirysabca Tesna o TOpMO3HOMY
nytu" unm "M3mepenue cuibl TATH,
CKOpPOCTH MOJEIH 3JEKTPOMOOUIIS U
MOIIIHOCTH cuiibl TAru" win "CpaBHeHHE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" nin "HccnenoBanue coxpaHeHUs
UMITyJIbCa MPU yIIPYroMm B3aumoiencTsun"
unu "M3mMepenre KHHETUYECKON SHEPruu
TeNa 10 TOPMO3HOMY ITyTH"

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

155

156

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3yueHnne n30TepMUUYECKOTO MpoIecca
(pexoMeH/10BaHO UCIIONIb30BaHKUE HU(POBOI
naboparopun)" win "M3yueHne n30X0pHOTo
nporecca” win "M3ydenue u3obapHoro
npouecca" win "l[IpoBepka ypaBHEHUS
cocrosiHusA"

Pu3NYecKuil NPAKTUKYM 110 TEME
"N3mepenue yaeapHON TenIoEMKOCTH" NN
"UccnenoBanue mpoliecca OCThIBaHUS
Bemectsa" win "McciaeqoBanue
aauabaTtHoro npouecca” uinn "M3ydenue
B3aUMOCBSI3M DPHEPTUU MEKMOJICKYISIPHOTO

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

but6mmorekxa [IOK
https://m.edsoo.ru/2f2faa61
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B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKAIKOoCTENR"

157

158

Pu3n4eCKui IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN HCTIapeHUs
*kuakocrei" win "M3mepenue yaenbHOU
TEIUIOTHI TIaBJIeHUs JibAa" uinu "M3ydenue
CBOMCTB HACBHIIIEHHBIX MApOB" WIN
"N3mepenue abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
nomemeHun". 3smepenue kodddummenrta
MOBEPXHOCTHOTO HATSKEHUS

dusnueckuil NpakKTUKYM 10 TEMe
"HaO:xroienue npeBpalieHus 3Hepruu
3apsHKEHHOTO KOH/IEHCATOpa B 3HEPTHUI0
u3nydeHus ceeronnona’ uiu "M3ydenne
IIPOTEKaHUs TOKA B LIEIIH, COJIEepKalleH
KoHAeHcarop" unu "Pacnipenenenue
PA3HOCTH MOTEHIMATIOB (HAPSLKEHUS) IpU
MIOCJIEI0BATEIBHOM COEINHEHUN
KOHJIEHCAaTOpoB"

bubnunorexa LIOK
https://m.edsoo.ru/6bla23b5

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

159

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue CMEIIAHHOTO COCTHHEHUS
pe3ucropoB' win "M3Mepenne yenbHoro
CONPOTHUBIICHUS MPOBOJIHUKOB" UK
"UccnemoBaHue 3aBUCHUMOCTH CHIIBI TOKA OT
HaIpPsKEHUs ISl JIAMITbl HAaKaJTuBaHUs "

but6mmorekxa [IOK
https://m.edsoo.ru/2b179d98

160

®u3NYeCcKuil TPAKTUKYM 110 TEME
"HaGnronenue anmektponuza’ wim

but6mmoreka [IOK
https://m.edso0.ru/64b6e901
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"U3mepenue 3apsiia OJJHOBAICHTHOTO HOHA"
nin "UcciaenoBanue 3aBUCUMOCTU
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHsTUE BOJBT-
aMIIEPHOI XapaKkTEepUCTUKU Auoaa"

PesepBHbIil ypok. O0001ICHNE U

bubnunorexa LIOK

161 cUCTEMATH3alHA 3HAHUH 110 TEME
" u,, https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHrlil ypok. O0001IEHIE U
162 CI/ICTIe)MaTI/I?,ZII;I/I?I 3HAHUH 110 TEME Bubmorexa OK
" " https://m.eds00.ru/3149956b
JlnHamMuka
PesepBHrlil ypok. O0001IEHIE U
163 CI/ICTI;MaTI/I?;ZII;I/I?I 3HaHui 1o teme "Craruka Bubmorexa IIOK
. https://m.edsoo.ru/0f9752ac
TBEPIOTO Tella
PesepBusblii ypok. O0001IEHIE U
164 CI/ICTEMaTI/I?,Zp U 3HAHWUH 110 TeME ""3aKOHBI Bubmorexa IIOK
B " https://m.edso00.ru/6¢0df9cc
COXPAHCHHS B MEXaHHUKE
PesepBurblii ypok. O0001IEHIE U
165 CI/ICTEM&TI/BZP i 3HaHu# 110 TeMe "OCHOBEI Bubmaorexa IIOK
R . " https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKUHETHYECKON TEOPHH
PesepBHEbIil ypok. O000IIIEHE U
166 CI/ICTI;)MaTI/BE}l’Il_:[)I/IS{ 3HAHUH 110 TEME Bubmoreika HOK
" " https://m.edsoo.ru/Obcc77cl
Tepmoanaamuka. TermnoBbIe MATUHBI
Peseprubrit ypok. O6001eHuE U
167 CHCTEMaTH3alMsI 3HAaHUH 10 TeMe but6mmoreka [IOK

"ArperaTHble COCTOSIHHSI BEILIECTBA.
®da30Bble IEPEXOBI"

https://m.edsoo.ru/59ca5c91
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PesepBHbIil ypok. O0001ICHNE U

168 CHCTEMATHU3aIMS 3HAHUH 10 TEME 1 bubmorexa LIOK
: B ! https://m.eds00.ru/f2381c0c
DJIEKTPUYECKOE MOJIE
PesepBueiil ypok. O000IIEHNE U
P P 111 bubnuorexa [JOK
169 cUCTEMATH3aIMs 3HAaHUH 110 TEME 1
Y B . https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN TEKTPUUECKUNA TOK
PesepBurrii ypok. O000111€HIE U
170 CI/ICTI;MaTI/I?,Zp s 3HaHI/H;1H o teMe "Toxku B 1 bubnnorexa [IOK
" | https://m.edso0.ru/cc7681d4
Pa3IUYHBIX CpeIax
OBIIEE KOJIMYECTBO YACOB I10 170 8 16
I[TPOI'PAMME
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kourpoabubie IIpakTnyeckue
n/n Bceero u3ydeHusi oOpa3zoBaTesibHbIE
padoTshI padoThI
pecypcsl
BzaumMoneiicTBre HOCTOSHHBIX MATHUTOB U
1 IIPOBOJHUKOB C TOKOM. MarHuTHOE I10JI€ 1 bubmorexa LOK
POBOA ’ ' https://m.eds00.ru/487a8593
I'mmote3a Amrmepa
BekTop MarHuTHoOM UH un. [TpuHnun
2 cyme 11;)0314 15071 MaPHI/ITf{Zf; noneﬁp JII/LIIHI/H/I 1 bubnmorexa OK
yrep UIl ) https://m.edsoo.ru/4clabcch
MarHUTHON WHIIYKIIUU
3 MarauTHO€E 1oJie MPOBOIHUKA C TOKOM. 1 but6mmorekxa [IOK
OnbIT OpcTena https://m.edso0.ru/d35d5262
4 Cwia Ammepa, e€ HanpaBICHUE U MOJTYJIb 1 bubmorexa [TOK

https://m.edsoo.ru/26d9c5ba
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bu6nmoreka IIOK

> Pemuterme sagas https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amiepa. bubmmoreka [JOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuua JlopeHiia, e€ HanpaBJIEeHUE U MOAYIIb.
7 I[BI/I)KGHI/II)G 3:p;1>KeHHOII7: YaCTHIIbI B a bubmorexa HOK
https://m.edsoo.ru/c97afaal
OJIHOPOJTHOM MarHUTHOM I10JI€
8 Pemenue 3agau bubmorexa [IOK
https://m.edso00.ru/504e98c7
bubnuorexa [{OK
d Pabora cuer Jloperua https://m.edsocl)_.lru/d518be4b
bubnuorexa [{OK
10 Pemerre sana< https://m.edsoc])_.[ru/93617bd9
1 MarsuTtHoe 110Jie B BEIlIECTBE. bubnunoreka LIOK
DeppoMarHeTUKH, rapa- U 1MaMarHeTUKU https://m.eds00.ru/30ff9608
12 OcHoOBHBIE CBOICTBA (heppPOMATrHETUKOB. bubnnorexa [JOK
[Ipumenenue heppomMarHeTukoB https://m.edsoo.ru/0b58190a
13 Pemenue 3amau nmo teme "MaruutHoe bubnmorexa LIOK
nosie" https://m.edso0.ru/5b55¢307
14 Pemenue 3agau no reme "MarautHoe bubmmoteka IIOK
nosie" https://m.edsoo.ru/41c4ae8a
15 SIBneHre ANeKTPOMarHUTHON WHIYKITUH. bubnunorexa LIOK
IToTok BEKTOpa MArHUTHON UHIYKIIUHA https://m.edsoo.ru/b3efaOcl
bubnunorexa LIOK
16 IAC uHnyKuH https://m.edsol_.[ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnmnoreka [JOK

®dapanes

https://m.edso0.ru/a6dec188
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18 Buxpesoe aniekrpuueckoe nozie. Toku bubmmoreka [JOK
dyko https://m.edsoo.ru/15abe140

19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnmnoreka HOK
MIPOBOJHUKAX https://m.edso00.ru/0235cc02

bubmuorexa [IOK
20 Pemerre sanas https://m.edSO(I)l.ru/4dfda618

bubmmoreka [JOK
21 Hpasio Jlerua https://m.edsogru/bb022726

99 NunykruBHOCTH. KaTymka MHIYKTHBHOCTH bubnuoreka [IOK
B LICNIH ITOCTOSTHHOTO TOKa https://m.edsoo.ru/621eaedd

93 SABnenne camonnaykuuu. IC bubnuoreka [IOK
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8

24 DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHuTHOE I0JIe https://m.edsoo.ru/b3cOad11

bubmuoreka [JOK
25 Pemerre 3a1as https://m.edso:)_.lru/88f69d2b

26 0O0001eHne U cUCTEMAaTU3ALMS 3HAHUI 110 bubmmoteka IIOK
Teme "DnekTpoarnHaMuKa" https://m.edsoo.ru/76484025

97 Konrtponbnas pabora no reme bubmuoteka [IOK
"DnekTpoauHaMuKka" https://m.edso0o.ru/8ae09b98

08 Konebarenbnas cuctema. CBOOO HBIE bubmuoreka [IOK
konebanus. ['apMoHndeckue KoneOaHus https://m.edsoo.ru/7c1db385

29 Kuuemarnyeckoe U TMHAMHYECKOE bubnunorexa LIOK
OIMCaHue Koje0aTeIbHbIX ABIKEHUN https://m.edsoo.ru/87ce9498

30 DHepreTuyeckoe onvcanue. BeiBo bubnmnorexa [JOK

JUHAMHUYCCKOI'0 OnrcaHus rapMOHHUYCCKUX

https://m.edso0.ru/e3c¢99692
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KoJIEOaHHH U3 UX SHEPICTUUCCKOI'O U
KHMHEMAaTHYCCKOI'O OITMCaHMUA

. bubnuorexa [JOK
31 AmmTyza u $asa Koeoanmii https://m.edsoo.ru/7a0c439a
[lepuon u yacrora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIEOAHUH
32 MaTreMaTuyeckoro mastHuka. [lepuo buGnuorexa [IOK
N - ePHoA https://m.edso0.ru/e0399319
CBOOOIHBIX KOJICOAHUN MTPYKHHHOTO
MasiTHUKA
33 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubmmoreka [JOK
konebanus. Pe3onanc https://m.edso0.ru/72e93d09
bubnunoreka LIOK
4 A
3 BTOKONICOaNNA https://m.edsoo.ru/6add2644
bubnunoreka LIOK
35 Perenue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koH(pepeHmus "MexaHUUeCKHe
36 K(f)ne6aHm(1b BpM LLIKaJ'II)HI)IX Bubmiorexa ITOK
3’3 https://m.edso0.ru/8ef587be
HHCTPYMEHTAX
37 O06o0011eHNe U cuCTeMaTU3alMs 3HaHUH 110 bubmmnoreka HOK
teMme "MexaHuueckue Kojieoanusa" https://m.edsoo.ru/eb84182f
DNIeKTpOMarHuTHBIE KOJICOaHUsI. bubnuotexa [JOK
38 "
KonebaTenbHbIN KOHTYD https://m.edsoo.ru/d4adabde
Dopmyna TomcoHa. CBSI3b aMIUIUTYIBI
39 33 I; 'Z KOHJIEHCATOPA C aMIUIAT o};llcnnm bubnnorexa [JOK
P a p e https://m.edsoo.ru/093f9afl
TOKa B KOJIEOATETbHOM KOHTYpE
40 3aKOH COXpaHEeHHsI SHEPTUU B UI€ATHHOM bu6nunorexa LIOK

KoJIe0aTeIbHOM KOHTYpC

https://m.edsoo.ru/d1e2d543



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543

3aTyxa}omI/Ie SJICKTPOMArHMTHBLIC

41 5 B . . bubnunorexa LIOK
KOICOAMIL, BRIHYHICHHIET https://m.eds00.ru/5e668619
3JICKTPOMArHUTHBIC KOJICOaHUS

42 [lepemennsiii Tok. Pe3ucrop u Bu6muotexa [JOK
KOHJICHCATOP B LEIH IIEPEMEHHOTO TOKa https://m.eds00.ru/84836152
Kary1iika nHIyKTUBHOCTH B IICTIH bubnmnoreka HOK

43
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
3akon Oma 1Sl JICKTPUYECKOM 1enu bubnunoreka LIOK

44
MIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MoniHocTh IEpeMeHHOI0 TOKa.

45 A . Hoepn eHCTBYIOIIECE 3HAUCHNE bubmiorexa HOK

MITHTY R A yrom https://m.edsoo.ru/lcac6c4c
CHJIBI TOKA U HAIPSKEHUS
46 P C B DJIIEKTPUUYECKOH IIEITN buGnuorexa [IOK
esoHan HIeKTP H https://m.edso0.ru/087506df
bubmmoteka IIOK

47 Pemenue sanas https://m.edsoo.ru/a16836a4
W neanpHbIf TpanchopMaTop.

48 HHOI/ISBO CTBI; ne(be paqa I/IpHOT eOnenne bubnmorexa IOK

P a e pesL p https://m.eds00.ru/f97418ae
ANEKTPUUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE
anektposHepruu. Kynerypa bubmuorexa [IOK

49
WCTIOJIb30BaHMUS JIEKTPOIHEPTHH B https://m.edso0.ru/a6f74d93
MOBCEIHEBHOM XKU3HU

but6mmorekxa [IOK

50 Pemenue sanas https://m.edsoo0.ru/ee6677ed

buo OK

51 Pemenue 3agau nonmotexa I1

https://m.edsoo.ru/7cab59f8
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59 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 bubnunoreka LIOK
TeMe "DJIeKTpOMarHuTHbIC KojaeoaHus" https://m.edso0.ru/401024a9
Mexannyeckue BOIHbI. XapaKTePUCTHKH bubnmnoreka HOK
53
MEXaHUYECKHUX BOJIH https://m.edso0.ru/a58e109f
o4 CBoiicTBa MEXaHMYECKUX BOJIH bubamorera LIOK
https://m.edsoo.ru/d9ae1000
bubnunoreka LIOK
. X
> 3ByK. XapakTCpHCTHIH 3ByKa https://m.eds00.ru/138b6f09
Wudpassyk u ynprpassyk. LllymoBoe bubnuoreka [IOK
56 .
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edso00.ru/7380038f
bubnuoreka [{OK
S Pemterre 3azat https://m.edsoo.ru/cfd918bf
ONEeKTpOMarHuTHbIE BOJHBL. M3myuenue bubnuorexa [IOK
58
ANEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus MeKTPOMarHUTHBIX BOJIH. bubnmnoreka HOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ixana >MeKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHHEe AIEKTPOMArHUTHBIX BOJIH B bubmorexa LOK
P p https://m.edsoo.ru/49be1fe
TEXHUKE U OBITY
[TpuHIMITBI PaTUOCBSI3U M TEJICBUICHHUS.
61 Pell) I/IOIj'IOKa II)/Isi1 Dnex 0MarHHTHI([)e bubmmorexa LIOK
a HHA- P N https://m.eds00.ru/9f96f1f8
3arpsi3HEHNE OKpY Karolei cpebl
62 KonTtponbHas padora no teme "Konebanus bubnuoreka [IOK
Y BOJIHBI" https://m.edso0o.ru/4f7985a0
63 Caer. 3aKOH MPSIMOJIUHEIHOTO bu6muoreka [JOK

pacinpoCTpaHCHUA CBCTa

https://m.edso00.ru/f9566406
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64 Pemenue 3a1ay Ha IpUMEHEHUE 3aKOHA bubmmoreka [JOK
MPSAMOJIMHEITHOTO PAaCpPOCTPAaHEHHS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmnoreka HOK
Cdepudeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTesb MPETOMICHHUS.
66 [TostHOE BHYTpPEHHEE OTPAKCHHE bubmmorexa [JOK
yVTp P ’ https://m.edsoo.ru/bc2e55cd
[IpenenbHbBINA yroa MOTHOTO BHYTPEHHETO
OTpaXKEHUS
67 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB bubnnorexa [JOK
OTpaXEHUS U MPEJIOMJICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xop nydeit B mpusMe. lucnepcus cera. bubmmoreka [JOK
CnoxHbIi cocTaB Oenoro cBera. L{pet https://m.edsoo.ru/d8elc3be
69 JIunzel. @OKYCHOE PacCTOSIHUE U bubnnorexa [JOK
ONTHUYECKask CUJIA JTUH3bI https://m.eds00.ru/60441359
70 [TocTpoeHne n300pa>keHHi B IMH3aX U UX bubmuoteka [IOK
cucTtemax. Y BEeJIMYEHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paXKeHH, TOTY4aEMBIX C IIOMOIIIBIO brbmmorexa LTOK
p ’ yi B https://m.edsoo.ru/5a868f09
JVH3
72 ['na3 xak ontuyeckas cucrema brbmmorexa [TOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3agau. [Ipenensr npuMeHUMOCTH but6mmorekxa [IOK
TeOMETPUUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
but6mmoreka [IOK
74 CxopocTb cBeTa U METO/IbI €€ U3MEpPEHUs

https://m.edsoo.ru/f32aab06
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bu6nmoreka IIOK

7 Jluctiepens caera https://m.edsoo.ru/lel6cc6e
bu6nmmoreka [IOK

70 Hurepepenuus caera https://m.edsoo.ru/5fc0c638
77 KorepeHntHble HICTOUHUKHU. Y CIIOBUS bubnmnoreka HOK

HaOJIIOJICHUS MAKCUMYMOB 1 MUHIMYMOB https://m.edsoo.ru/c6416d48
bubnunoreka LIOK

8 Pemterite aga https://m.edsoo.ru/3061de2b
bubnuoreka [IOK

7 Hpunenerne HHTep(epeHmn https://m.edsoo.ru/668edbc8
bubnuoreka [{OK

80 Jladpaxiuis ceta https://m.edsoo.ru/12ed04b5
81 JudpaxkiuonHas pemeéTrka. Y cloBue bubnnoreka [JOK

HaOJII0/IEHUS TJIaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bubnmorexa LIOK

82 Pemterte aza https://m.edsoo.ru/d58c411a
83 ITonepedyHOCTh CBETOBBIX BOJIH. bubmmnoreka HOK

ITonspusanus csera https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK

84 Pemerite aga https://m.eds00.ru/c56¢8158
85 CBeTOBBIE ABJICHUS B IPUPOJE bubmmorexa [TOK

PHpo https://m.eds00.ru/0b36363d
86 O06o0011eHe U cUCTeMaTU3alMs 3HAHUH 110 bu6muoreka [IOK

teme "OnTtuka" https://m.edsoo0.ru/8a14748b
87 KontponbHas padota no teme «OnTuKa» bubnmorexa LHOK

https://m.edso0.ru/82315dd4
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FpaHI/IHBI IIPUMEHUMOCTHU KJ1aCCUYeCKOM

88 MEXaHHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U bubmorexa LIOK
https://m.edsoo.ru/c9bd77ch
MPUHIIUIT OTHOCUTEJILHOCTH
89 [locTynars!l cnennanbHOM TeOpun Bu6muotexa [JOK
OTHOCHUTEIIBHOCTH https://m.edso00.ru/c56f05ch
[TpocTpaHCTBEHHO-BpPEMEHHOM HHTEPBAJL.
IT .
0 mpeammon. Omoomensoons Bubmrorers LIOK
OJJHOBPEMEHHOCTH. 3aMe IIEHHE BPEMEHU https:/m.ds00.1L/dG3742bb
Y COKpAIICHHUE IJTUHBI
o1 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubnnorexa [JOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
92 CBs13b MacChl ¢ SHEPTUEN U UMITYIIBCOM bubmmoreka [JOK
PENSATUBUCTCKON YaCTULbl. DHEPIUs MOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIIOBOE U3TYUEHHE bubmorexa LOK
https://m.edsoo.ru/f54035a5
bubmuoreka [IOK
o4 Jaxon eMetenit Buna https://m.edSO(])_.[rullc5ff752
bubnmnorexa [JOK
95 I'mnoresza M. Ilnanka o kBaHTax. ®OTOHBI https://m.e dSO(].;[ru Ja5ffa21s
bubnnorexa [JOK
% DHEpTHS H UMITYITLC (OTOHA https://m.edsol_.[ru/7fb307ec
97 ®otoadppexr. Onpitol A. I'. CTonerosa. bubnuoreka [IOK
3akonsl pororddexra https://m.edso00.ru/8c68e5b9
08 VYpasHenue DitamteitHa 11t porodrddexra. bubnuotexa [JOK
"Kpacnas rpanuna" goroaddexra https://m.eds00.ru/01ef4556
99 Jasnenue cera. OnbiTel [1. H. JIeOenena bubmorexa TIOK

https://m.edso00.ru/64b4f966
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bu6nmoreka IIOK

100 BonHoBLIE CBOHCTRA HaCTHIL https://m.edsoo.ru/f59cfcec
Boanus! ne bpoiins. JIanHa BOIHBI 1€
101 b OI‘/'IJ'ISIII[/I aI;Me bl §6naCTH HOKaJII;Ba 15071 bubmorexa HOK
p P p 8 https://m.edsoo.ru/5df8bafl
JBIDKYIICHCS 9aCTUIIBI
. bubnuorexa [JOK
102 Kopryckya1pHO-BOHOBOH fyanusm https://m.edsoo.ru/8ccab62a
bubnuoreka [IOK
103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax https://m.edsoo.ru/30dbalsc
Crnennduka n3MEpeHUH B MUKPOMHPE.
104 COO?HS)I_HGHI/I}I He]:)n e eHéHH(I;)CTepr bubmorexa LOK
N pe https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnuoreka [IOK
105 Pemenne rpaduueciax sanas https://m.edsoo.ru/e70195bd
" bubnuoreka [{OK
106 Peruenne pacuCripix sanas https://m.edsoo.ru/ee9b3182
KonrtponbHas pabora no remam: "OCHOBBI
107 CTO", "KopnycKyJIsIpHO-BOTHOBOMH bubmorexa LIOK
o PHYCEYIP https://m.edsoo.ru/c3de891a
JTyaJii3m
OMBITHI 110 UCCIIENOBAHUIO CTPOEHHS
108 aroma. Ilmanera iaﬂ MOJEIb I:).TOMa bubmorexa HOK
: P a https://m.edso00.ru/312b750a
Pezepdopna
but6mmorekxa [IOK
109 IT b
OCTYaTHl bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CeKTp ypoBHEN 3HEPTUH bu6muoreka [JOK
aToMa BOJI0OpoJa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE W BBIHYKJIEHHOE U3ITyUYCHUE bubnmnoreka [JOK

CBCTa

https://m.edsoo.ru/f945d85c
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bu6nmoreka IIOK

112 Jasep https://m.edsoo.ru/2288a0c4
Hyxknonuas monens saapa ['elizendOepra-

113 I/Il}?s,:HeHKO. 3apsn u MaSCOBOC qI/ICJIcI)) sIpa. bubmorexa LOK

https://m.edsoo.ru/34ada5de

N3oronel. PagnoakTuBHOCTH
3aKoH pasMoaKkTUBHOTrO pacnazaa. CBoicTBa

114 MOHHM3UPYIOIIETO U3IydeHus. Brnusuaue bubmmoreka [JOK
PaIOaKTUBHOCTH Ha KUBBIC OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Ho3zumerpus
DHeprusi CBSI31 HYKJIOHOB B sifipe. SlnepHbie
cwibl. Jledext maccel siapa. SnepHbie

115 peakuu. Snepusie peakTopsl. [Ipodnemsr bubmmoreka [JOK
YIPABJISIEMOT0 TEPMOSAIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
AJIEPHOM DHEPreTUKH
Mertoasl perucTpalvu U UCCaeI0BaHM
3JeMEHTapHbIX YacTull. yHaaMeHTalIbHbIE

116 B3aUMOJIeUCTBUs. bapnoHbl, ME3OHBI U bubmmoteka IIOK
nentoHsl. [IpeacraBnenune o CtanaapTHOM https://m.edsoo.ru/1ac08a5h
Mozenu. KBapk-TiiroOHHast MOJIEb
aJIpOHOB
®usnka 3a npeaenamu CtannapTHOU

117 Mozenu. TéMHas Matepusi U TEMHas bubnmnoreka [JOK
sHeprus. EMuHCTBO Qpu3nueckoil KapTHHBI https://m.edso00.ru/c026fd37
MUpa

118 Orarnsl pa3BUTHS aCTPOHOMMH. 3HAUEHUE bu6muoreka [JOK

ACTPOHOMHHU

https://m.edsoo.ru/ad73e145
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[TprMeHUMOCTh 3aKOHOB (PU3UKU AJIs
00BsACHEHUS PUPOJIBI KOCMUYECKHUX

bubnunoreka LIOK

119
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edso0.ru/39c44028
HUCCIEeN0BaHUN
CoBpeMeHHbIE ONITHYECKUE TEIECKOIIBI,

120 aJIMOTEJICCKOIIbI, BHEaTMOC(hepHas bubmmorexa [JOK
paz ’ P https://m.edsoo.ru/4877aale
aACTPOHOMUS

121 Bup 3Bé31H0T0 HEOa. Co3Be3nus, ApKue bubnnoreka [JOK
3BE3JIBI, INIAHETHI, UX BHANMOE JBH)KCHHE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Comnnue. CosiHeuHas

122 aKTUBHOCTL. McTouHuK 3Heprun CoJHIa U bubnnorexa [JOK

B ' p https://m.edso0.ru/22748eb4
3BE3NT
3BE3/1bI, KX OCHOBHBIC XapPaKTEPUCTUKH.
123 Jnarpamma "crekt aJILHl:Jﬁ Knl;cc - bubmorexa OK
P Y P https://m.eds00.ru/42169944
CBETUMOCTh
124 3Be31bI IJIABHOM MOCIIE10BATEILHOCTH bubmorexa LOK
A A https://m.edsoo.ru/b3ch766¢
BnytpenHee cTpoeHue 3BE3 1.

195 CoBpeMeHHbIE NPEICTABICHUS O bubmmnoreka HOK
MPOUCXO0KICHUH U BoTtounU CoJHIA U https://m.edsoo.ru/d09da494
3BE37]. DTaIbl )KU3HU 3BE3]]

126 Muneunsiii [Iyte — Hama ["amaktrka. Tunsl bu6muoreka [JOK
rajakTuk. YEpHbIE ABIPBI B A1pax rajJakTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacmimpenne Beenennoil. Bu6 110K

noIMoTeKa

127 3akon Xa66ma. Teopus bonbioro B3peiBa.

PenukroBoe nuznydyeHue

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

Macmrabnas ctpykrypa BeeneHnoii.
MeraranakTuka

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

129

Hepeménnsie npo6ieMbl aCTpOHOMUH

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

130

131

132

133

134

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBaHue MAarHUTHOTO I10JIS
IMOCTOSTHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOVCTB
dbeppomarnetukoB" wim "Uccnenopanue
JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy
¢ TokoM"

dusnueckuil NpakKTUKYM 10 TeMe
"NU3mepenue cuibsl Ammiepa" wim
"N3yueHne 3aBUCUMOCTH CUJIbI AMIlepa OT
cuibl Toka" win "OnpeneneHne MarHuTHOM
MHAYKIIMYA HA OCHOBE U3MEPEHHUS CUIIbI
Awmrmepa"

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMAarHUTHOM MHIYKIUH" WIH
"OnpeneneHre HHIYKIIMY BUXPEBOTO
MarHUTHOTO MO

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue siBIE€HUS CaMOMHAYKIUN"
i "COopKa MOJENHN 3JIEKTPOMArHUTHOTO
reseparopa"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue nepuojia CBOOOTHBIX

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

bubnuoreka [IOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

but6mmoreka [IOK
https://m.edso0.ru/5d159d35
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KOJICOaHWI HUTSHOTO U TPY>KMHHOTO
MAasITHUKOB"

Pu3n4eCKui IPAKTUKYM 110 TEME

bubnunorexa LIOK

135 "IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM https://m.eds0o.ru/a28026bd
MasiTHUKE"

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes

136 MOCJIEIOBATEIILHO COSIMHEHHBIC bubnuoreka [IOK
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ win https://m.edsoo.ru/89dc2d90
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIETIU [IEPEMEHHOr0 TOoKa"

137 Pu3n4eCcKuil NPAKTUKYM 110 TEME bubnuoreka [IOK
"N3y4yeHue napameTpoB 3ByKOBOW BOJIHbI" https://m.edsoo.ru/b100661a
dusnueckuil NpakKTUKYM 10 TEMe

138 "M3MepeHue nokasaresns nIpeaoMIIeHUs] bubmuoreka [IOK
crekna" win "llonyyenue usoOpaxxkeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IJIOCKOTO 3epKajia ¥ JIUH3bI"

Du3nUeCKu IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO

139 paccTosiHUS OT BellecTBa (Ha MpuMepe bubnnorexa [JOK
xKuakux auH3)" wim "M3mepenue https://m.edsoo.ru/b879fb3f
(OKYCHOTO pacCTOSIHUS paCCeHBAIOIINX
H3"

Pu3nYeCcKuil IPAKTUKYM I10 TEME BuGmorexa LIOK

140 "Habmonerne udppaxuym, https://m.edsoo.ru/8b7ac737
uHTep(EepeHINH U MOJIIpU3aLUU cBeTa"

141 Du3nUeCcKuil IPAKTUKYM 110 TEME bu6muoreka [JOK

"OnpeneneHyre UMITyJIbCa U SHEPTUN

https://m.eds00.ru/63756¢47
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PEISITUBUCTCKUX YacTull (1o pororpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nosie)"

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHo# 1 lnanka Ha
OCHOBe HcciienoBanus Gorordpdexra’ nmm
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HAMpsKEHH "

bubnunorexa LIOK
https://m.edsoo.ru/eb916f82

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHUE
nocTossHHOM Punbepra”

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue paarnoakTUBHOTO (OHA ¢
WCIIOJIb30BaHUEM JIO3UMETpa' UiTn
"H3yueHue nornomeHus 0eTa-4acTury
aTrOMUHHEM"

bubmmoreka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOronenus 3B€34H0r0 Heba
HEBOOPYKEHHBIM I'J1a30M C
MCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
IIPWIOKEHUN AJIs ONIPEACIICHUS
MOJIOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noaymapus u ssipkue 3BE31b1"
nnn "Habmonenus B Teneckorn JIyH#I,
MJIAHET, TYMAHHOCTEMN U 3BE3THBIX
cKorieHnn"

bubnunorexa LIOK
https://m.edso0.ru/1072021e
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O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Pouib pu3MKu 1 acCTpOHOMUH B

bubnunorexa LIOK

146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N N https://m.edsoo.ru/ad6ddeed
COITMATbHOM U ATHYECKOM chepax
JICATEILHOCTH YeIOBEKA
O0001eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
147 Ponb u MecTo pu3MKM ¥ aCTPOHOMHH B bubmmorexa [JOK
. N P https://m.edso00.ru/18f19f7c
COBPEMEHHOU Hay4yHOU KapTUHE MUpa
O0o001IeHNEe U CHCTeMAaTH3alNs 3HAHUH.
Poub pusndeckoii Teopun B
OPMHPOBAHUHU MPEACTABICHUH O
148 iniuqelzmoﬁ Ka TEIHC MHpa, MECTO bubmmorexa [JOK
N p pa, https://m.edsoo.ru/e7d400f4
bu3znyecKoil KapTUHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJE
149 O06o0011eHNe U cuCTeMaTU3alMs 3HaHUH 110 bubmmnoreka HOK
teme "Kunematuka" https://m.edsoo.ru/b032fc4b
150 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 bubnmorexa LIOK
teme "KunemaTtuka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre U cucTeMaTr3aIs 3HaH|H 110 bubnuoreka [{OK
teme "JIluramuka" https://m.edsoo.ru/2dfbafcs
152 O06o0011eHe U cUCTeMaTH3aIMs 3HAHUH 110 bubmuoreka [JOK
teMe "Cratuka TBEpAOro tena' https://m.edsoo.ru/3cca482e
153 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 bubnunorexa LIOK
TeMe "3aKOHBI COXpAaHEHUS B MEXaHHKE" https://m.edsoo.ru/32a4d1a0
O06o0mIeHrne 1 cucTeMaTr3aIs 3HaH|H 110
| bubnunorexa LIOK
154 teMe "OCHOBBI MOJIEKYIISIPHO-

KMHETH4YecKoi Teopun"

https://m.edsoo.ru/ed440ca8
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O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110

bubnunorexa LIOK

155 teme "Tepmoannamuka. TemnoBbie
,I,) 8 https://m.edso0o.ru/c63f7c10
MaITuHbI
O06o001IeHre U CUCTEMaTH3alisl 3HAaHUH 110
156 TeMme "ArperaTHple COCTOSIHUS BEIIIECTBA buGnuorexa [IOK
P g Hecrsa. https://m.eds00.ru/1d36b5b1
®dazoBbIe IEPEXOIbI
O06o001IeHe U CUCTEMAaTH3alisl 3HAHUH 110 bubnuoreka [IOK
157 |
TeMe "DIeKTPUYECKoe ToJie https://m.edsoo.ru/3bf0def9
158 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 110 bu6nmorexa LIOK
teme "TlocTOSIHHBIN AIeKTpUUECKUA TOK" https://m.edso0o.ru/71453ee6
159 O06o001IeHNEe U CUCTEMAaTH3alUsl 3HAHUH 110 bubnuorexa [{OK
teme "Toku B pa3inuHbIX cpegax” https://m.eds00.ru/3d40077a
160 O06o001IeHEe U CUCTEMAaTH3alisl 3HAHUH 110 bubnuoreka [IOK
teme "MarauTtHoe mnose" https://m.edsoo.ru/3b4c06ae
PesepBHbIit ypok. O600mIeHNe 1
161 CI/ICTEMaTI/BZp WSl 3HaHWH 0 TeMe bubnnorexa [JOK
" B " https://m.edsoo.ru/053e2248
DNeKTpOMarHUTHAS UHYKIIHS
Pesepenbriit ypok. O6001eHre 1
162 CI/ICTEMaTI/BZp WSl 3HaHWH 0 TeMe bubnmorexa IOK
" B " https://m.edsoo.ru/d6310bfd
MexaHn4yeckue KoJieOaHus
Pesepenbriit ypok. O6001meHne u
163 CI/ICTEMaTmZEHsI 3HAHHUH 110 TeMe bubnmorexa LOK
" " https://m.edsoo.ru/5e2bb83d
DNEeKTPOMAarHUTHBIE KOJICOaHHs
Peseprubrit ypok. O6001eHNE U
164 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuoreka [{OK

"MexaHn4yecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

https://m.edsoo.ru/96a7a2dd
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PesepBHbIil ypok. O60011IeHIE 1

165 CUCTEMATH3ALNA 3HAHUH 110 TEME 1 Bubmorexa HOK
: At https://m.eds00.ru/52ad1603
Ontuka
PesepBHrblii ypok. O0001IEHIE U
P P 111 " bubnunoreka LIOK
166 cucreMarusanus 3HaHui 1o reme "OCHOBEI 1
https://m.edsoo.ru/5beclc65
cTO"
PesepBHrlil ypok. O0001IEHIE U
167 CI/ICTI;MaTI/I?,Zp us 3HaHI/H;1H o TEME 1 Bubmorexa LIOK
" B . ; https://m.edsoo.ru/f7c59d38
KopmyckynsipHO-BOTHOBOU AyaTn3mM
PesepBHeblil ypok. O0001IIEHHE U
168 CI/ICTEM&TI/ISZP 150:1 3HaHI/II7IIlI o teMe "duzuka 1 Bubmorexa IIOK
" B https://m.edso00.ru/1f511654
aroMa
PesepBHeblil ypok. O0001IIEHHE U
169 CI/ICTEM&TI/ISZP 150:1 3HaHI/II7IIlI o teMe "duzuka 1 Bubmuorexa LIOK
B " https://m.edso0.ru/905c5ce0
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YaCTHUI]
PesepBHEbIil ypok. O000IIIEHNE U
170 CI/ICTEMaTI/BZp 1554 3HaHI/II;IH o TeEME 1 Bubmaorexa IIOK
1t https://m.edsoo.ru/2bffb94c
"JneMeHTh! acTpodu3uku”
OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha IPUMEPaxX PoJib U MECTO PU3UKH B (HOPMHUPOBAHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4YuUTBIBaTh TPaHUIBI NPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJETICH:
MaTepuaibHas TOYKa, WHEpUUAIbHAs CUCTeMa oTcuéra, abCOIIOTHO
TBEPAOE TEJIO, UJICANbHBIN Ia3; MOJEIM CTPOCHHUS ra3oB, >KUJIKOCTEN U
TBEPABIX TEJ, TOYEUHBIA DSJIEKTPUUECKUN 3apsii — IpU PpPELICHUU
buznyeckux 3ama4y

10.3

Pacno3naBare (Qusmueckue siBieHUs (IMPOIECCH) W OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOpHuH
CTPOCHHMSI  BEIIeCTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE IMPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE IMaJieHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpILMs, B3auMmozeicTBue teir; aupdysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHHUE XKUIKOCTEN U TBEPABIX TEJ, U3SMEHEHHE
o0bEMa TeJl MpH HarpeBaHUM (OXJAKICHUHU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJACHCalus, IUIABJIEHUE, KPUCTAJUIM3ALMs, KUIICHHE,
BJIQ)KHOCTb BO3/yXa, IOBBIIICHUE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXJy IapaMeTpaMH COCTOSHUSI Ta3a B
U30IIPOLIECCAX; DIEKTPU3ALUS TeJ, B3aUMOIEHCTBUE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHIKCHHC, HCIIOJIb3YA (I)I/I3I/ILIGCKI/IC
BCJIMYMHBI: KOOpAWHATA, IIYyTh, MNCPEMCIICHUC, CKOPOCTb, YCKOPCHMHC,
Macca Teja, Cuijia, UMITyJIbC TCjla, KWHCTUUCCKAasA SOHCPIrus, NIOTCHIUAaJIbHaA
SHEPTHUid, MEXaHUYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHN
IMPaBUJIbHO TPAKTOBATH (1)H3Hq€CKHﬁ CMBICJT UCITOJIB3YEMBIX BCIIMYHWH, UX
0003HAYCHHS U CAVHUIIBI, HAXOIUTH (bOpMYJ'IBI, CBA3BIBAIONIUC JTaHHYHO
(1)I/I3I/IIIGCKYIO BCJIIMYUHY C APYTUMU BCIIMYNHAMU

10.5

OnuceiBaTh U3y4YEHHbIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBHIE SIBJICHMS,
UCIOJIB3YS (pU3MUECKHe BEIMUMHBIL: aBJIEHUE ra3a, TEMIepaTypa, CpeIHss
KMHETUYecKasi  JHEeprusi  XaoTUYECKOTo  JBMKEHHMS  MOJIEKYIL,
CpPEIHEKBAJpaTUYHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSIS dHEprus, paboTa rasa, KOdQQUIHMEHT MOJE3HOTO IEHCTBHA
TEIIOBOTO IBUTATEIS; IPU ONTMCAHUY IPABUIIBHO TPAKTOBAThH (PU3HUECKHIA
CMBICJI UCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €MHUILIbI, HAXOIUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3yYEHHBIE JJIEKTPUYECKHE CBOICTBAa BeELIECTBA U
AJICKTPUYECKHUE SIBICHUS (TIPOIIECCHI), UCTIONB3Ys (PM3UYECKUE BETUUNHBI:
ANEKTPUYUCCKUIN 3apsijl, DJIEKTPHUYECKOE II0JIe, HANpsHKEHHOCTh OIS,
NOTEHIMAJ, pa3HOCTh TIOTCHIMAIOB;, TPHU OIHMCAHUHM IPABHIBLHO
TPAaKTOBaTh  (PM3UYECKUH CMBICI  HUCIOJB3yeMBIX  BEIWYHMH, UX
0003HAUCHHS U €AMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO
($u3nUeCKyI0 BETUUNHY C IPYTUMHU BEIIMYMHAMU

AHAIM3UPOBATh  (DU3MYECKHE TPOIECCCHl W SIBJICHHUS, HCIIOJIB3YS
(dbu3HYecKue 3aKOHBI M MPUHIIMIIBI: 3aKOH BCEMUpPHOTO TaroteHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPIHH, 3aKOH
COXpPAHCHHSI HMITYJIbCA, MPHHIMII CYMEPHO3UIUU  CHJI, TPHHIIUII
paBHOMpABUs  HMHEPIHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KMHETUYECKYIO TEOPHI0 CTPOSHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBSI3b
CpemHel KHHETHYECKOH JHEPruu TEIIOBOTO JIBIDKEHUS MOJCKYT C
a0COJIIOTHOW TEeMIIepaTypoid, TEpBbIA 3aKOH TEPMOJWHAMHKH; 3aKOH
COXpaHEHHsI DJIEKTPHUYECKOTO 3apsijia, 3akoH KyioHa; npu 3ToM pa3inyarhb
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHHE H
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TMPHUHIMUIIBI JIEUCTBHUS MAIllMH, TPHOOPOB U
TEXHHUYECKUX YCTPOWMCTB; pa3inyaThb yCIOBUS UX 0O€30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

Brimonaare OKCIICPUMCHTBI IO HCCJIICOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJIEHUU U
IIPOLIECCOB C MCIIOJB30BAaHUEM IIPSAMBIX M KOCBEHHBIX M3MEPEHMU; IIPH
aToM (opmynupoBarh mnpobiemy (3amady) W THUIOTE3Y Yy4eOHOTO
DKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYAOBaHUSA,
MPOBOAMTH OMBIT U POPMYTUPOBATEH BHIBOIBI

10.10

Ocy1ecTBITh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMsI U HCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (M3HMUECKMMH BEIWYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH; TPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3YJIbTaThl TOJYYCHHOW 3aBUCUMOCTH
(Gu3NYEeCKUX BEIMYMH B BUAE TAOMUIl U TpadHKOB, JAeNaTh BBHIBOIKI IO
pe3yabTaTaM UCCIeI0BaHUS

10.12

10.13

Cobmronate npaBuiia 6€30MacCHOrO TPYyAa IpU MPOBEICHUH UCCIIEA0BAHHM
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOGKTHOfI ACATCIIBHOCTU C UCITIOJB30BAHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB
1 J1abopaTOpPHOTO 000PYIOBAHUS

Pemats pacu€THble 3amauu ¢ SIBHO 3aJaHHOW (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHATIN3a YCIOBUS
3a/1auy BBIOUPATh PU3NUECKYIO MOJIEITb, BBIIETATh (PU3UYECKUE BEIIMUNHBI
u (QopMyIbl, HEOOXOAUMBIE sl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHUS (PU3MUECKOU BEIIMUNHBI




10.14

Pemats KaueCTBEHHbIE 3a/1auu: BBICTpPanBaTh JIOTUYECKU
HENPOTUBOPEUHBYIO IIETIOYKY PACCYXJIEHUN C ONOpON Ha H3yuyEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Hcnonp3oBath mpu  pemieHud  y4yeOHBIX  3a7ad  COBPEMEHHBIC
UHPOPMALIMOHHBIE TEXHOJOTMM JJs IOHMCKA, CTPYKTYpHUPOBAHHMS,
UHTEpPHpETallid M TpPEJICTaBICHUs Y4eOHOH M HAyYHO-TIOMYJSPHOM
UHpOpPMaLUY, NOJYYEHHOM M3 pa3iMYHBIX HCTOUYHUKOB; KPUTHUYECKH
aHaAJIM3UPOBATh MOJy4yaeMyro HH(pOpMaIuio

10.16

[IpuBoauTh TpUMEpPHl BKIAAa POCCHUCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

HMcnonb30BaTh TEOPETUUECKHE 3HAHUS 110 (DH3HKE B TIOBCEAHEBHOM JKH3HU
s obecnieueHust Oe30mMacHOCTH MpH oOpamieHuH ¢ npudopamu H
TEXHUYSCKHMHU YCTPOUCTBAMHU, JUISI COXPAHECHUS 370POBbS U COOJIIOICHUS
HOPM 9KOJIOTUYECKOTO OBECHUS B OKPYKaroLIel cpeze

PaGortath B rpynme ¢ BBIIOJHCHHUEM DPAa3JIMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO PACIPEILIATh 00s3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTH B HECCTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLCHMBATb BKJIaJ KaXIOro M3 YYAaCTHHUKOB TIpPYIIIbI B PCHICHUC
paccMmaTpuBaeMoi mpooOIeMbI

11 KITACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

111

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMOHCTpHpOBaTh HAa MPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4HO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOU TEXHUKH
U TEXHOJOTHM, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEIOCTHOCTh H
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

Y4uuThIBaTh I'PAHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJENEH:
TOYEUHBIN JJIEKTPUYECKUHN 3apsAl, sAAepHas MOJEIb aToMa, HYKJIOHHas
MO/IeJIb aTOMHOT'0 si/ipa MPH peleHnH Gu3nyeckux 3aaay

11.3

PacnioznaBate ¢usnyeckue sBieHUs (MpoLECChl) U OOBACHATH HX Ha
OCHOBE 3aKOHOB DJIEKTPOJIMHAMUKH U KBAaHTOBOU (PM3UKU: dJIEKTpUUYECKas
MIPOBOAMMOCTbH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJIEKTPOMArHUTHAs MHIYKIMS,
JEMCTBME MarHUTHOTO 10JI1 HA TPOBOAHMK C TOKOM U IBUXKYILUICS 3apa,
JIIEKTPOMAarHuTHbIE ~ KojeOaHWss U BOJHBHI, IPSIMOJIMHEWHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHUE, NpeoMiIeHHe, HHTepdepeHuus,
T paKus U NoJIIpu3alus CBeTa, AUCIEPCHsl CBETa, OTOIIEKTPUUECKHMA




addekr (poroaddexT), cBeToBOE AaBlIeHNE, BOSBHUKHOBEHUE TMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJAa, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaarOaKTHBHOCTh

11.4

OnuceIBaTh U3y4EeHHBIC CBOMCTBA BENIECTBA (JIEKTPUIECKIE, MATHUTHBIC,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJMMOCTh pPa3jIMYHBIX Cpelo) U
DJIGKTPOMATrHUTHBIC SBJICHHS (TIPOIECCHI), MCMONB3ysd (hu3mveckue
BEIIMYMHBI:  DJICKTPUUECKHH  3apsl, Cuila TOKa, DJIEKTPHUYECKOE
HaIpsOKEHUE, AJICKTPUYECKOE COMPOTUBIICHUE, PAa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHAYKIMS MarHUTHOTO MOJs, cuja Amrepa, cuia
JlopeHiia, WHAYKTUBHOCTh KAaTYyIIKH, OHEPIHS OSJIECKTPUYECKOTO U
MarHUTHOTO TMOJIEH, MepUoa M YacToTa KojeOaHWi B KoOJeOaTeIbHOM
KOHTYype, 3apsJl M CWIa TOKa B TIPOLECCEe TapMOHUYECKHUX
DJIEKTPOMATrHUTHBIX KoJeOaHui, (POKYCHOE pacCTOSHHE W ONTHYECKas
CWJIa JIMH3BI, IPU ONMCAHUU TPABHIBLHO TPAKTOBATH (PH3UYECKUI CMBICI
UCIIONB3YEMBIX BEIUYMH, HMX O0O3HAueHUs M EAMHHUIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3UYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMUMHAMU

115

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHUS M IPOIECCHI, HCIOJB3Ys
(GU3HYECKHUE BEIUYHHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETA, OSHEPrusl M MMIYJIbC (OTOHA, TMEPHOJ
NOJTypaciiajia, SHEPTusl CBSA3M aTOMHBIX SJIEP; NPH OMHCAHUU MPABUILHO
TPAaKTOBaTh  (PM3UYECKUH  CMBICI  HUCIOJB3yEMBIX  BEJIWYHMH, UX
0003HAauCHHs U CAMHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(GU3NYECKYIO BEIIMYMHY C IPYTMMH BEJIMYMHAMH, BBIYHCISITH 3HAYCHHE
(U3UYECKON BETMYUHBI

AHanu3upoBaTh  (pU3MUYECKHE TPOLECChl M SBJICHUS, MHCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMma,  3aKOHBI
NIOCJIE0BATENBHOIO U NApauIEIbHOTO COENMHEHNS TPOBOAHUKOB, 3aKOH
[xoyns — JleHma, 3aKOH DSJEKTPOMarHUTHOM MWHIYKIUH, 3aKOH
IPSIMOJIMHEMHOTO PacHpOCTpPAaHEHUS! CBETAa, 3aKOHbI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHHE DUMHIITENHHA U1 poTodPdeKTa,
3aKOH COXpPaHEHUS HHEPruH, 3aKOH COXPaHEHMUsI HMIYJbCa, 3aKOH
COXPaHEHMsI DJIEKTPHUYECKOro 3apsAa, 3aKOH COXPAaHEHHsS MacCOBOIO
quciia, NocTysnarel bopa, 3ak0OH paJnOakTUBHOIO pacnaja; MpH 3TOM
pa3inyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BbIpa)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeJIeJISITI) HampaBJICHUEC BCKTOpPAa HWHAYKOUHW MArHuTHOTO I10JIA
IMPOBOAHUKA C TOKOM, CHJIbI AMHCpa 1 CHJIbI HopeHua

11.8

11.9

CTpouTh ¥ ONMHUCHIBATh M300paKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKajioM,
TOHKOM TUH30U

BBINONHATE SKCHEPUMEHTHI 10 MCCIEJOBAHUIO (PU3NYECKUX SIBICHUH U
IPOIIECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX M3MEPEHUH; IMpH
3ToM (opMmynupoBaTh MpoOieMy (3ahady) M THUIOTE3Y Y4eOHOro




HKCIEPUMEHTA, COOMpATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHUS,
IPOBOJUTH ONBIT U (POPMYITUPOBATH BBIBOABI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMBbIE U KOCBEHHBIE U3MEpPEHHs (PU3MUYECKUX BEIWYMH;
IpU 3TOM BBIOMpATh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS M HCIIOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTU (DU3MUECKUX BEJIMYUH C MCIOJIB30BAHHEM
MPSIMBIX U3MEPEHUI; TPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNIbTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3UYECKHX BEIIMYMH B BHUIC
TaOJIUI ¥ TPaPUKOB, IeTaTh BRIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHUS

ColuroiaTh npaBuIia 6€30IIaCHOrO TPY/IA IIPU MPOBEICHUH HCCIIeIOBAHUI
B paMKax Y4eOHOro OSKCHEPHMEHTa, Yy4eOHO-HUCCICIOBATEIBLCKOH U
IPOSKTHOM JICSATENFHOCTH C UCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOHCTB
U 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacu€THbie 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETIBIO,
UCTIONB3YS (PU3MUeCKHe 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHaJIN3a YCIOBUS
3aJ1a4uM BRIOUPATh (PU3UYECKYIO MOJIETb, BEIICTISATH (PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXoquMBble NIl €€ pelleHUs, MPOBOAUTH PACUETHl U
OIICHUBATH PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PHU3UIECKON BEITMUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BbBICTPAUBATDb JJOTN4YCCKHU
HCIIPOTHUBOPCUUBYHO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U q)HSquCKI/IC SIBJICHHUA

Ucnonp3oBarh 1pu  peumieHUMM — y4yeOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOIMHM JJs IOMCKA, CTPYKTYpUpPOBaHMS,
UHTEpHpeTallud M TpeJCTaBleHUs] y4eOHOH M Hay4YHO-TIOMYJSPHOI
UHpOpPMalLlMY, MOJYYEHHOM M3 pa3IMYHbIX HMCTOYHHKOB; KPUTUYECKU
aHaAJTM3UPOBATh MOJIy4yaeMyro HH(POpMaIuio

OOBSACHATh NPUHLUIBI JEWCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuuaTh YCIOBUS HX O€30MacHOr0 HCIHOJIb30BaHUS B
MOBCEIHEBHOMN KU3HU

11.17

[IpuBonuTh, TpHUMEpHl BKJIAJa POCCHUMCKUX M 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOLIETO
MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOTHH

11.18

11.19

Hcnonb30BaTh TEOpETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist obecrniedueHusi 0Oe30macHOCTH MpH oOpalleHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPONUCTBAMH, TSI COXPAaHEHHSI 37I0POBbSI U COOITFOICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpere

PaGorate B Tpymme ¢ BBITOJHEHHEM pPA3IHMYHBIX COIHMAIBHBIX POJEH,
MJIAaHUPOBATh PA0dOTy TPYMIIBI, PAIIMOHAIBHO PACTIPENEISITh 00sI3aHHOCTH
W TUIaHUPOBATh ACATCIBbHOCTh B HECCTAHAAPTHBIX CHUTyallUAX, aJICKBATHO
OLCHMBATh BKJIaJ KaXJI0ro #H3 YYaCTHHKOB TPYIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonnl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
JKCIIEPUMEHTA W TEOpUU B IMPOLECCE NO3HAHUSA
IPUPOBL. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanne  (QU3MYECKHX  SBJICHUH U
nporieccoB. Hayunele rumote3sl. Dusnyueckue
3aKOHBl W Teopuu. ['paHHMIBI NPUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHS.
Porp um wMecro ¢usuku B (dopmMHpOBaHHU
COBPEMEHHOW HAaydyHOH KapTUHBI MHpa, B
NPaKTHYECKOH IEeSITeNbHOCTH JIIOeH

MEXAHHUKA

211

#H##Par#t##KNUHEMATUKA
Mexanuyeckoe  nBHKeHHE. (OTHOCUTENBHOCTD
MexXaHu4yeckoro JBmwxkeHus. Cucrema OTCUéTa.
Tpaexropus

212

[lepemenienne, CcKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpPEHHUE
MaTepualbHOM TOYKM, HMX IMPOCKIUMU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJIOKEHHE CKOPOCTEMN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS,
IyTU U NEPEMEILIECHUS MATepUaIbHON TOYKU OT
BpEMEHU

2.14

CBobomHoe majienne. Y CKopeHue CBOOOTHOTO
nageHus

2.15

2.16

Kpusonnneiinoe JBUKECHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepHaHBHOﬁ TOYKH 10 OKPYKHOCTH.
VYrioBast CKOpOCTb, TUHENHAsA CKOPOCTh. [lepnon n
yacroTa. LleHTpocTpemMuTeNnbHOE YCKOPEHHE

TexHuuyeckue yCTpOﬁCTBaZ CIIUAOMCTpP, ABUKCHUC
CHapsAaA0B, HEIIHBIC U pEMCHHBIC IIEPCAAYN




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccnenoBaHue COOTHOLIEHUS MEKIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUM C HAa4daJbHOMN
CKOpPOCTBIO, paBHOM HyN0. M3yueHue IBUKEHUS
HIapHKa B BA3KOM KUIAKOCTHU. M3ydeHue nBUKEHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

IIpunnun otHocurensHOCTH ['amunes. Ilepsiid
3akoH HprotoHa. HEpIIManbHbIE CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. [IpuHuun cyneprno3uiuu Cuil

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoi cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOUYEK

2.2.4

3aKkoH BceMHUpPHOTO TAroTeHus. Cuma TSKECTH.
[lepBas kocMuueckasi CKopocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyrocru. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIbKEHHMS U cuila TpeHus nokos. Koaddurment
TpeHus. Cuiia COnpoTUBIICHNUS NP IBU)KEHUH Tea
B JKUJIKOCTH HJIH ra3e

2.2.7

[locTymarenpHOe ©  BpalIaTeNbHOE JBIKCHHE
abCoIIIOTHO TBEPOTO Tea

2.2.8

2.2.9

2.2.10

MoOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalicHU.
[Tmeyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tela
B ICO

TexHuueckue yCTpOI\/’ICTBaI MNOAIIHUITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue BUKEHUSA
Opycka Mo HaKJIOHHOW IMIOCKOCTH MO JEHCTBUEM
HECKOJIBKUX CWII. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUPYEMOI
MPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILEHUS

###Par###3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsCc ~ mMaTepUalIbHOW  TOYKH,  CHUCTEMBI

2.3.1 MaTepuaibHBIX  To4ek. Mmmynabc cuinsl U
U3MEHEHHE UMITYJIbCa Teja
932 3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE

JIBIOKEHNE




2.3.3

Pabora cuiiet

2.34 MomHOoCTb CHIIBI
935 Kunernueckass »Heprus MaTepuUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. llorennuanbHas sHeprus
236 yhpyro nepopMupoBaHHON IPYKHUHBI.
o [MoTeHumanpHas SHEPrust Tena BOIM3H
HOBEPXHOCTH 3eMJIn
[ToreHnmanbHBIE U HEMOTEHIUATBHBIE CUIIBL. CBSI3b
937 paboThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHHUYCCKOW DHEPrHH CHCTEMBI TEI. 3aKOH
COXpaHEHHsI MEXaHUYEeCKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckne yCTpOMCTBA: JBHUKECHHE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  W3ydyenuwe  cBsi3u
5310 CKOpPOCTEHl  Tel  IpH  HEYNpPyroM  yaape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUU. BpOYHOBCKOE IBHIKECHHE.
Hudbdyzus. Xapaxrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.14

Mopenu cTpoeHus ra3oB, KUIKOCTEHM U TBEPIABIX
Tell U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTBOo — BemiecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mogens uaeanpHOro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KHHETHYECKOW TEOPUU HIeaTHbHOTO
rasa

AOcomoTHas TemmepaTypa Kak Mepa CpeaHen

KMHETUYECKOM DJHEPIUMHM TEIUIOBOTO  JBUYKEHUS
yactul rasza. [llkama remneparyp KenbBuna

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JlanbToHa




3.2

3.3

3.1.8

I"a30BbI€ 3aKk0HBI. M30Mmponecchl B UACaIbHOM rasze
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
H30x0pa, n3obapa

3.1.9

3.1.10

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMeETp

[IpakTueckue paboTel. M3mepeHue  macchl
BO3[lyXxa B KJIaccHOM komHare. MccnengoBaHue
3aBHCHUMOCTH MEXJIy I[apaMeTpamMu COCTOSHUS
pa3peKeHHOTro raza

OCHOBbI TEPMOJINMHAMMKU

321

TepmonuHamuueckas  cucreMa.  BHyTpeHHsA
SHEPTHUs TEPMOAMHAMHUYECKON CHCTEMBI U CTIOCOOBI
¢ U3MCHEHHUS

3.2.2

3.2.3

3.2.4

KonunuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusi OJHOATOMHOIO UJIEAIbHOTO Ta3a

Bungr TeIIoNepeiayun: TETUIONPOBOHOCTb,
KOHBEKLHUA, U3JIy4eHHe. TermnoéMKOCTh Tena.
VnaenpHasd TEMIOEMKOCTH BemlecTBa. Pacdér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMuKu. [IpuMeHeHue

MEPBOr0 3aKOHA TEPMOAMHAMUKH K U30IPOIECCAM.
['padmyeckas uHTEepIperanus padboThl raza

3.25

TermoBele  MammHbl.  [IpuHIMIBL  HEUCTBUS
TeryioBbIX MamuH. [IpeoOpazoBanusi »HEepruu B
TeIUIOBbIX MammnHax. Koadduiment mone3Horo
nevictBust (manmee — KIIJ[) TemiaoBoit MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon Tepmomunamuku. HeoOGpatumocTthb
IIPOLIECCOB B IpUpoAe. TeruioBble JBUTATENH.
Dkonoruyeckue npoOIeMbl TETI0OIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JIBUTaTellb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktudyeckue paboTsl. M3MmepeHue yaenbHOH
TEIJIOEMKOCTH

###Par### AT PEI’ ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI

[TapooGpa3oBanue u KoHaeHcanusi. Vcmapenue u

3.3.1 KUTIEHUE. YelbHas TEIUIoTa MapooOpa30BaHMUS.
3aBUCHUMOCTE TEMIICPATYPBI KUIICHUA OT JaBJICHUA
332 AOcomoTHasT W OTHOCHUTETbHAs  BJIAXKHOCTH

BO3Ayxa. HachlleHHbI nap




3.3.3

Teépnoe Tenmo. Kpucramimdeckue u amopdHbie
TeJla. AHU30TPONUS CBOMCTB KpUCTAILIOB. JKukue
kpucrtawuibl. COBpeMEHHbIE MaTEPHUAIIbI

3.34

3.35

[InaBiieHne u KpucTauM3aus. Y IeJbHas TEIioTa
riaBnenus. CyOnumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepualioB, B TOM  4YHCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[Ipaktudyeckue paboTsl. M3MepeHue BIaKHOCTH
BO3yXa

4.1

4.2

SJIEKTPOAMHAMUKA
###Par#H#IJIEKTPOCTATUKA

41.1

412

Onektpuzanust Teia. DJEKTpUueckui 3apsa. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.1.3
4.1.4

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

B3aumogeiictBue 3apsaaoB. 3akoH Kynona

4.1.5

DneKTpuueckoe ToJIe. HanpsokéHHOCTb
ANEKTPUYECKOro mnoiid. IIpuHumn cynepno3unum.
JIuHUM HaNPSKEHHOCTH AIEKTPUYECKOTO TOJIS

4.1.6

4.1.7

4.1.8

Pabora CHUII BJIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HocTh NOTEHIINATIOB

[TpoBOJHMKM UM JHUAJIEKTPUKHM B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexkTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHcaTop. DeKTpoEMKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEprusi 3apsuKeHHOIo
KOHJIeHcaTopa

4.1.9

TexHuueckue YCTPOUCTBA: JIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJCKTPOCTATHYECKas  3alluTa,
3a3eMJICHHE  AJIEKTPONPUOOPOB,  KOHJEHCATop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJEHCATOpa

###Par#t##TIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

421

PA3JIMYHBIX CPEJJAX

YcnoBusa CYIIECTBOBAHUSA HOCTOSHHOTO
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIoCTOAHHBIN TOK




4.2.2

Hanpspkenue. 3akon Oma 1 yyacTka Lenu

4.2.3

4.2.4

DJIEKTPUYECKOE CONIPOTHUBJICHHUE. VYnenbHoE
COIPOTUBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jibHOC, CMCIIAaHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH JDxoyms —
Jlenua

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTpoiaBkymas cuia (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE WMCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
aneKkTprueckoi neru. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAIOB  OT
teMriepaTypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

4211

Onektpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHas
MIPOBOJIUMOCTh IOJYNPOBOJAHUKOB. CBoOICTBa P-N
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI

BJIGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAx.
BJ'ICKTpOJ'II/ITI/I‘leCKaH Jucconuanmus. :‘)J'IGKTpOJ'II/IB

4.2.12

DNeKTpUUeCKHil TOK B razax. CaMoCTOATENbHBIN U
HECAMOCTOSTENIbHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBbHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHHuueCcKue ycTpocTBa: aMIEpMETp, BOJIBTMETP,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATENBHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
COIPOTHUBIICHHUS, BAKYYMHBIN JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA  JTHO,
rajbBaHHUKa

11 KIIACC

4.2.14

[TpakTueckue paboThl. V3yueHue cMeEIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncToYHMKAa TOKa UM €ro
BHYTpPEHHEro  compotuBieHus.  HabOmonenue
JJIEKTPOJIN3A




Kon Koanposepsiemoro
pasiena | smemenTa IIpoBepsiemble 3j1eMeHTHI COAePKAHMS
4 OJIEKTPOAMMHAMUKA
#H##Par###MAT HUTHOE TT1OJIE. DJIEKTPOMAT'HUTHAA MHA YKL A

431 ITocTtosiHHble ~ MarHuThl.  B3auMojeicTBHE  MOCTOSHHBIX
MarHuToB
MaruutHOe noje. Bektop MarHUTHOM WMHAYyKUUHU. [IpuHImn

4.3.2 cynepro3unuu. JInHMM MarHuTHOM MHAYKIuu. Kaptuna muHui
MarHUTHON MHIYKIIUU TIOJIS TIOCTOSIHHBIX MarHUTOB
MarsuTHOE 10JIe TPOBOJHUKA ¢ TOKOM. KapTrHa MuHUE 1moss

433 JUTMHHOTO TPSMOTO IMPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTrymkud ¢ TokoM. Omnweir  Dpcrena.
B3anmozeincTere MpoBOJHUKOB C TOKOM

4.3.4 Cuiia AMniepa, €€ MOJlyJib U HallPaBJICHUE
Cuna Jlopenna, e€ MoAynabr W HampaBieHue. J[BrkeHue

4.3.5 3apsHKEHHON YacTUIIB B OAHOPOJIHOM MarHUTHOM rioie. PaGoTa
cunbl JlopeHna

4.3.6 SIBieHMe ANEKTPOMArHUTHOW UHIYKIIHH

437 [ToTok BeKTOpa MAarHUTHON MHIYKLIMH

4.3 438 DJIC uHAyKOMH. 3aKOH SIEKTPOMATHUTHOM —HHIYKIMU

®dapanes
BuxpeBoe oanektpuueckoe mone. DIJIC uHAYKIMH B

4.3.9 MIPOBOJHUKE, JBIIKYIIEMCS MOCTYMATENbHO B OIHOPOTHOM
MarHMuTHOM TOJie

4.3.10 [IpaBuso Jlenia

4311 NHIyKTUBHOCTS. SIBnenne CaMOMHIYKIUU. OJIC
CaMOWHTyKITUH

4.3.12 OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM

4.3.13 DNEeKTPOMArHuTHOE T0JIe
TexHuueckue yCTpOICTBA: MOCTOSIHHBIE MarHMThI,

4.3.14 3J€KTPOMAarHmTHI, 3JI€KTPOJIBUTATENb, YCKOPUTENHN
JNIEMEHTAPHBIX YACTHII, MHAYKIIMOHHAS TIeYb
[IpakTuueckue padoTel. 3yueHre MarHUTHOTO OISl KATYIIKH

43.15 ¢ TokoMm. MccrnenoBanue AeicTBUS TMOCTOSHHOTO MarHuWTa Ha
pamMKy ¢ ToKkoM. VMccnemoBaHue sSIBIEHUS DIIEKTPOMAarHUTHON
WHIYKIIUHA

5 KOJIEBAHUA 1 BOJIHBI
#H#HPar#t##MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
51 Komnebarennuas CcHCTEMA. CBoOoOgHbBIE KoJIe0aHusI.

5.11

I'apmonunueckue konebanwus. [lepros, yacTota, aMILUTUTYAa |
¢aza konebanuit




5.2

5.1.2

[IpyxuHHBIA MagTHUK. MaTeMaTHYECKUN MAasATHUK

5.1.3

5.14

VYpaBHeHHEe TrapMOHMYECKHX KosieOaHmil. KuHemaTudyeckoen
JTUHAMHYECKOE OMHUCAHUE KOJICOATETLHOTO JIBHIKECHUS

[IpeBpamieHue »HEPruM MPU TAPMOHHYECKHX KOJICOAHUSX.
CBs3b aMIUIMTYABl KOJICOAHWHW HCXOJHOW BEIUYUHBI C
aMILUTUTYyIaMH KoJieOaHUH €€ CKOPOCTH U YCKOPEHHS

5.15

Konebarenbubiii  koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHMs B MJI€AIbHOM KO0JIeOAaTeIbHOM KOHTYpe. AHaIOTHUs
MEXy MEXaHUYECKHUMH U 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSAMU.
®opmyna ToMcoHna

5.1.6

3aKOH COXpaHEHHWS JHEPTUH B HICATBHOM KOJIEOATeIThHOM
KOHTYpE

5.1.7

5.18

BreiHyXIeHHBIE ~ MEXaHMYeCKHe  KoieOaHus.  Pe3oHaHC.
PCSOHaHCHaﬂ KpI/IBafL BI)IHY)KIICHHI)IC BHGKTpOMaFHI/ITHI)Ie
KoJe0anus.

[Iepemennsbiii Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.

5.19

5.1.10

5.1.11

5.1.12

MomHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U ACHCTBYIOIICE
3HAYEHHE CUJIbI TOKA M HAIPSHKEHUS

Tpancdopmarop. IlpousBoiacTBo, mepesaya U MoTpedIcHUE
NEKTPUYECKOM  DHEPruu. OKOJOTMYECKHE PUCKH  IIpH
IIPOU3BOACTBE AIIEKTPUYECKOU JHEpruu. Kynerypa
HCII0JIb30BAaHUS JIEKTPO3HEPTUU B TOBCETHEBHOM JKU3HU

Texnuueckue ycTpoicTBa: cedicmorpad, dSIEKTPHUUECKHIA
3BOHOK, JINHUM 3JIEKTponepeay

[IpakTuueckue padotel. VMccnenoBanre 3aBUCUMOCTH IIEpHOa
MaJIbIX KOJIeOaHUi rpy3a Ha HUTHU OT JJIMHBI HUTH U MAaccChl
rpy3a. HccienoBaHue MEpeMEHHOI0O TOKa B ILENU U3
IIOCJIEIOBATEILHO COCIMHEHHBIX KOHIEHCATOpa, KaTyIIKU M
pesucropa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

MexaHnuyeckue BOJIHBI, YCJIOBHS pacrnpocTpaneHus. I[lepuo.

521 CxopocTh pactpocTpaHeHUs U JJIMHA BOJHBI. [lomepeunbie u
MIPOJIOJIbHBIE BOJIHBI
5.2.2 ##HPar### NurepdepeHuns 1 Tuppakins MEXaHHYECKUX BOJTH
593 3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp
o 3ByKa
ONEeKTpOMarHuTHbHIE BOJIHBI. YcnoBus U3ITyYEeHUs
524 AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTtaius BekTopos E,

B 1 v B 2IeKTpOMAarHUTHOM BOJTHE B BAaKyyMe




5.25

CaoiicTBa ANEKTPOMAarHUTHBIX BOJIH: OTpa)keHHUE,
MpesioMIIeHUe, TMOoJsipyu3anus, AUQpakius, UHTephepeHIus.
CKOpOCTh AEKTPOMATrHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[IIxana 3IIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

[IpuHUMnBl pagvocBsI3W W TeneBUAeHUA. Panuonokanus.
DIEKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl
TexHuueckue yCTpOMCTBA: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
yJIBTPa3BYKOBasi JUAarHOCTUKAa B TEXHUKE M MEIULIMHE, pajaap,
paguonpuéMHUK, TEIEBU30D, aHTeHHA, TeiaedoH, CBU-nieup

5.3

5.3.1

5.3.2

H##HPar#H#OIITUKA

[IpsimonHeliHOE pacHIpOCTpaHEHUE CBETa B  OJHOPOJHOMU
cpene. Jlyu ceera

OtpaxxeHne cBeTa. 3aKOHBI OTpakeHHsi cBera. [loctpoeHue
M300paKeHUI B IIIOCKOM 3epKalie

5.3.3

5.34

5.3.5

IIpenomnenune  cBera.  3aKkOHBl  IIPEJIOMIIEHUS  CBeTa.
AOGCOIIOTHBIN [TOKa3aTeNb PEIOMICHUS

ITonnoe BHYTPCHHEC OTPAKCHUC. Hpe,[[eJ'ILHHﬁ YToJ 1OJHOTO
BHYTPCHHCT'O OTPAKCHU

Hucnepcus cseta. CioxHbli cocTaB Oenoro ceera. L{Bet

5.3.6

Cobuparolue W paccewBarollye JHH3bL. TOHKas JIMH3A.
@DOKYyCHOE pacCTOSHUE U OINTHUYECKAass CHJIa TOHKOM JIMH3BI.
[Toctpoenne n300pakeHUI B COOMPAIOIINX M PACCEUBAIOIITNX
nuH3ax. Popmyrna TOHKOM JIMH3BI. YBEIMYEHHE, aBAEMOE
JINH30M1

5.3.7

5.3.8

5.3.9

Hpez[enbl MNPUMCHUMOCTU FGOMCTpI/I‘ICCKOﬁ OIITUKH

Wntepdepenius cBera. KorepeHTHble MCTOUYHUKHU. Y CIOBUS
HaOI0AeHUS MaKCHMYMOB u MUHUMYMOB B
UHTep(EpEeHIIMOHHOW  KapTMHE OT  JIBYX  CHH(a3HBIX
KOT€PEHTHBIX UICTOYHHUKOB

Hudpakus cBera. JludpakiuoHHas pemeérka. YcaoBHe
HAOJMIOZCHUS  TJaBHBIX ~ MAakCUMYMOB  IpHU  MAaJCHUHU
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

[Tonsapuzanus cBera

TexHuyeckue yCTpOHCTBA: OukW, Jyma, (oToammapar,
MPOEKIIMOHHBIN anmnapaTr, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEHIETKA, TTOJSIPOH]T

[IpakTuueckue padotel. i3MepeHune moka3aTes IpeIoMIeHUS.
HccnenoBanue cBoWCTB M300paXkeHUH B TnH3ax. HabmoaeHne
JIMCIIEPCUU CBETA

SJIEMEHTAHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH




I'pauupl  NPUMEHMMOCTH  KJIIACCUYECKOM  MEXAHMKHU.
IlocTynatel TEOpUM OTHOCHUTENBHOCTH: WHBApUAHTHOCTH

01 MOAYJS ~ CKOPOCTM  CBeTa B  Bakyyme,  IPHHIIUII
OTHOCHUTEJIbHOCTH DUHILTEHHA
6.2 OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHH U
' COKpAIIECHUE JJIHHEI
6.3 DHeprusi ¥ UMITYJIbC CBOOOIHOM YaCTHUIIbI
6.4 CBs13b Macchl ¢ SHEPrUeil U UMIYIBLCOM CBOOOIHON YaCTHUIIBL.
' DHeprust MOKOsi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
##Par###JIEMEHTBI KBAHTOBOW OIITUKU
711 @®otonsl. Popmyna Ilnmanka cBs3u sHepruu (OTOHA C €ro
o 4aCcTOTOM. DHEPIHs U UMITYJILC (POTOHA
712 OtkpeiTue u wuccnenoBanue ¢ororddekra. Onbiter A.l.
- Croserosa. 3akoubl poToddpexra
7.1 713 VYpaBHenune OuHmrTerHa g poroaddekra. «KpacHas
o rpanuia» Gporodddexra
7.1.4 Hasnenune ceera. Onbitel [1.H. JIebenera
7.1.5 XUMHUYECKOE NEUCTBUE CBETA
716 Texnuueckue  ycrporcTBa:  (QOTOIIEMEHT, (HOTOAATUHK,
o cosiHeyHas Garapesi, CBETOAUO/
CTPOEHUE ATOMA
791 Mopens atoma Tomcona. OnbiTel Pezepdopaa mo
o WCCIIeIOBaHHIO CTpoeHus aToma. [1manerapHast Moens aToma
[Toctynater bopa. U3nyuenue u moriomieHne (HOTOHOB MPH
7.2.2 Iepexo/ie aToMa C OJHOTO YPOBHSI SHEPTUU Ha Apyroil. Busel
crekTpoB. CrieKTp ypOBHEW SHEPrUU aToMa BOJIOpO/ia
79 BonHoBele  cBoucTtBa  uyactuu. Bommsl  ge  bpons.
' 7.2.3 KopmyckynsipHo-BotHOBOM Ayanu3M. Judpaxius 371eKTpoHOB
Ha KpUCTaJlIax
794 CrnoHTaHHOE U BBIHYKJICHHOE H3JIy4eHHE. YCTPOHCTBO H
o NPUHIAIT pabOTHI Jlazepa
795 TexHuueckue YCTPOMCTBA: CIIEKTPaJIbHBII aHAIN3
o (CTIEKTPOCKOII), JIa3ep, KBAHTOBBIA KOMITBIOTED
7.2.6 [IpakTuyeckue pabotel. Habnronenue nuHeHyaToro crekTpa
ATOMHOE A1PO
7.3.1 MeTo b1 HaOMIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUIL
73 OtkpeiTie paauoakTuBHOCTH. OmnbiTel  Pesepdopaa 1o
739 OTIpEeICTICHUIO COCTaBa PaTUOAKTHBHOTO M3myueHus. CBoicTBa

aJ'IL(I)a-, 6eTa-, raMmmMma-us3JIydCHUs. Bnusnue PaAOaKTUBHOCTHU
Ha JXUBbBIC OPTraHU3MbIL




7.3.3

OtkpbiTHE npOoTOHAa W HeWTpoHa. HyknoHHas Mozpens sapa
I'eitzenbepra — MiBanenko. 3apsa sapa. MaccoBoe 4ucio sipa.
N3otonbr

734

7.35

7.3.6

Anbda-pacnaa. DNeKTPOHHBIA M MO3UTPOHHBIA OeTa-pacma.
I'amma-n3iyuenue. 3aK0H paJiOaKTUBHOIO pacnaja

DHeprusi CBSA3M HYKJIOHOB B sjpe. SAnepubie cuibl. [ledekt
Macchl Apa

S nepubie peakuuu. JleneHue u CUHTES A11€p

7.3.7

7.3.8

7.3.9

SAnepusiii peaktop. TepmosimepHbiii cuHTe3. [Ipobrembl u
MIEPCIIEKTUBBI SAEPHON SHEPreTUKU. DKOJOTUUYECKHE ACIIEKThI
SIIEPHOM SHEPreTUKH

DneMeHTapHbIe YaCTHUIIBL. OTkpeITHE MIO3UTPOHA.
dyH1aMeHTaIbHBIC B3aUMOICHCTBUS

TexHudeckue yCTpOMCTBA: JO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToMHas 6omOa

7.3.10

[IpakTuueckue pabotbl. MccienoBaHue TpeKoB 4acTull (IO
roToBeIM (hoTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro He6a. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX
BUINMOC IBUKXCHHC

8.2

8.3

Conneuynas cuctema. [lmanersl 3emHON rpynmbl. [lnanersi-
THUTAaHTBI U UX CHYTHI/IKI/I, KapJH/IKOBI)Ie IIJIAHCTEI. MaJH)Ie TCJ1a
COJIHEUHOW CUCTEMBI

Comnnue, ¢potoctepa u atmochepa. ConmHeuHass aKTUBHOCTh

8.4

8.5

8.6

8.7

8.8

Wcrounuk sneprum ConHua u 3BE311

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb,
pamuyc, Temmeparypa, WX  B3auMOcCBA3b. Jluarpamma
«CTICKTPAIBHBIA KJIACC — CBETUMOCTBY». 3BE37bI TIIABHOM
MOCJIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHMOCTB)
JUTS 3BE3]] TJIaBHOM IOCIIE0BATENIBHOCTH

##Par###Buytpennee  ctpoeHue 3BE31.  CoBpeMeHHbIE
NIPEJCTABICHUS O MPOUCXOXKJIEHHMM U 3Boiroru ConHua |
3BE31. DTalbl )KU3HU 3BE3]]

Mneunsiii ITyte — Hama [Nanaktuka. CrimpanpHas CTpyKTypa
lNanaxkTuku, pacupenencHue 38€31, raza u nsuid. [lonoxenue u
newkenne Comuna B amaktuke. Ilnmockas u chepuyeckas
noacucTemsl ['aakTuku

Tunsl ranaktuk. Paguoranaktuku u kBaszapsl. YEpHbIE IBIPHI B
sIIpax rajJjakTHK

8.9

Bcenennas. Pacmupenne Bceenennoil. 3akon  XaOoOma.
Pazberanue ranaktuk. Bo3pacTt u panunyc Beenennoii, Teopust




bonpmoro  B3peiBa.  Mogens  «ropsuer  BceneHHOW».
PennkroBoe uznydenue

Macmtabnass  crpykrypa Bcenennoil.  MeraranakTuka.

8.10 N
Hepeménnsie npobeMbl acCTpOHOMUU

IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsieMOro
TpeOoOBaHMS

IIpoBepsiembie TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrPaMMbl CPeTHEr0 001Iero 00pa3oBaHMsd

1

CdopmupoBaHHOCTh YMEHUHN pacro3HaBaTh (pU3MUecKHe sSBIEHUS (IIPOLECCHI) U

OOBSACHATH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

Bnagenue ocHOBOIOJIAraronuMH (1)I/I3I/I‘leCKI/IMI/I INOHATUAMHU W BCJIMYMWHAMU,

XapaKTCPU3YIOIIUMHU (I)I/I3I/I‘IGCKI/IG IIpoUeCCChI

ChopMupoBaHHOCTh YMEHHMH TMPUMEHSATh 3aKOHBI KJIACCUYECKOW MEXaHHKH,
MOJICKYJISIPHOM (PU3UKHU U TEPMOTUHAMUKH, SIEKTPOJMHAMUKH, KBAHTOBOH (DU3UKH
JUIS aHaiu3a U OODBSCHEHMs SIBICHUH MUKpPOMHpA, MaKpOMUpa U Meramupa,
pasnuyath yclIoBUs (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB,
MOHUMATh BCEOOIUN xapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYCHHOCTh
WCIOJIb30BaHUSl YaCTHBIX 3aKOHOB; AaHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHI,

HCIIOJIB3YSA OCHOBHBIC ITOJIOKCHU A, 3aKOHBI U 3aKOHOMEPHOCTHU

CpopMUpPOBAaHHOCTh YMEHHS pa3IHYaTh YCIOBHS TMPUMEHHUMOCTH MOJENIEH

(u3MYECKUX TEJ U MPOLIECCOB (SIBICHU)

CpopMUpOBaHHOCTH YMEHUS pEIIaTh PACUETHHIE 3a/1a4H C SIBHO 33/JAaHHOMN U HESIBHO
3aJlaHHOM (U3MYECKON MOJIEbI0: Ha OCHOBAaHUM aHalIM3a YCIOBHUS BBIOMpATH
¢dusnyeckre MoJieNy, OTBEeYaroIue TpeOOBaHUAM 3a7a4ul, IPUMEHATh (HOpMYIIb,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNAThl PU3NUECKUX TEOPUI MPH HCIIOJIb30BAaHUU
MAaTEMaTUUCCKUX METOJ0B PCHICHUA 3aaa4d, IMPOBOAWUTH paC‘-IéTI)I Ha OCHOBaHHU
HUMEIOLUXCS JIaHHBIX, aHAJIW3UPOBaTh PE3YyJIbTaTbl U KOPPEKTUPOBAThb METOMbI

peuiceHud ¢ y‘-IéTOM IMMOJIYYCHHBIX PC3YJIbTATOB

Pemarp kauecTBeHHBIC 3amaud, TpeOyrolIMe MPUMEHEHUS 3HAHUM W3 Pa3HBIX
pa3aenoB MIKOIBHOTO Kypca (DM3HWKH, a TakKe MHTErpallid 3HAHUNA W3 JPYTHUX
npeaAMETOB C€CTECCTBCHHOHAYYHOI'O IHKJIA: BBICTPAMBATL JIOTHYCCKYIO ILCTIOYKY
pPacCyXJIEHHI C OIMOpPO Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUUECKUE

SABJICHUA




Brnanenue oCHOBHBIMH METO/IaMU HAyYHOT'O ITO3HAHMS, UCIIONB3YEMbIMHU B (DU3HKE:
MIPOBOJIUTH MpPSIMble U KOCBEHHBbIE HM3MEpEeHHs (U3NUYECKUX BEIUYMH, BbIOMpas
ONTUMAJIbHBIA CHOCO0 H3MEPEHUs U HCMOJIb3Ys H3BECTHBIE METO/bl OLEHKH
MOTPELIHOCTENH U3MEPEHU, IPOBOIUTH UCCIIE0BAHUE 3aBUCUMOCTEH (pru3nueckux
BEJIMYUH C MCHOJIb30BAaHUEM IIPSAMBIX HM3MEPEHUH, OOBACHATH IOIYYEHHbIE
pe3yabTaThl, UCHOIB3Yysd (PU3UYECKHE TEOPUH, 3aKOHBI W TOHATHS, U JeNaTh
BBIBO/IbI; COOJIIOAATH MpaBMila 0€3011aCHOro Tpy/a IPU MPOBEICHUH UCCIIeI0BaHUN
B PaMKax y4eOHOIro SKCHEpUMEHTa U y4eOHO-UCCIIE0BATENLCKON EATEIbHOCTH €
UCTOJB30BAHUEM IU(PPOBBIX H3MEPUTEIBHBIX YCTPOMCTB M J1aOOPAaTOPHOTO

obopynoBaHus

CdhopmupoBaHHOCTH YMEHUI aHAIM3UPOBATH M OLICHUBATH IMOCIEICTBUSL OBITOBOMA
U TIPOM3BOJCTBCHHON JIEATCIBHOCTH 4YEIIOBEKA, CBSI3aHHOW C (PU3HYCCKUMU
mporeccaMd, C TO3WIHUA JKOJOTHYECKOW O€30MMacHOCTH; MPEJACTaBICHUNH O
palMOHAIBHOM MPUPOJOINOJIB30BAHUU, a TaKKE€ pPa3yMHOM HCIOJIb30BaHUU
JOCTUKEHUM HAayKH W TEXHOJOTHH JUIsl JaJbHEUILEro pPa3sBUTHS YEIOBEYECKOTO

oOmiecTBa

10

Onazenue pa3nuyHBIME croco0amMu paboTel ¢ WHpoOpManuei (HU3nIecKoro
COZIep’KaHUsl C HMCIOJIb30BAaHHEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTHIA;
pa3BUTHE YMEHHI KPUTHYECKOTO aHAJIHM3a M OLIEHKH JOCTOBEPHOCTH IOIy4aeMOn
uHpOpMaIu

CchopMupoBaHHOCTb YMEHHMH NMPUMEHSATh OCHOBOIIOJIATAOLINE ACTPOHOMHUYECKUE
MOHATHS, TEOPUH W 3aKOHBI JUISI aHAIN3a U O0BACHEHHs (PU3MYECKHUX TPOIIECCOB,
MIPOUCXOIIINX Ha 3BE3/AaxX, B 3BE3MHBIX CHCTEMaX, B MEKTAJAKTHUECKOH Cpene;

JABHIKCHU A HeOeCHBIX TCJI, 9BOJIOIHNU 3BE30 U BeeneHHoOM

HEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE




Kon
pasn
ena/t
eMBI

11

CrozeHIe cKkopocTell: o, =0, + 0, -

Brrunciaenue NEpEeMCIICHHUA U ITyTU MaTCpHaHBHOﬁ TOYKHU ITPpU

NPSIMOJIMHEHHOM JIBHKEHUH BJIOJIb OCH X 110 TpaduKy 3aBUCUMOCTH Vx(t)

Kon
a7e TIpoBepsiemMblil 35IEMEHT COlIepIKAHUS
MCH
Ta
MEXAHUWKA
KNHEMATHUKA
111 Mexanundeckoe aBmwkeHHE. OTHOCHUTEIBHOCTh MEXAaHHMYECKOTO JIBMIKCHHS.
o Cucrema orcuéra
MarepuanbHas TOUKa.
N TPacKTOpPHA
Eé€ pamiryc-BekTop:
Flr)=(xle) e ) =(2)),
TpaeKTopIId,
-
IIepeMENSHIIE! :
1.1.2 _p B B o J
Ar=r(ty,)—1(t)=r,—nrn=
= (Ax, Av.Az),
IyTk.
CnoxeH1e HE[JEMEII[EHIIfIZ
A=A, + A
CkopocTh MaTepuaibHON TOUKHU:
_ AF o
U=— =T =[L}1,.U1_.U_].
Al s T
Ax , . ,
v, =—| =X/, aHaJOII4HO v, =V, U_=Z,.
1.1.3 Ao :

114




- _ Ap -,
VCKOpeHIle MaTepHansHoOll TOUKIL: d = f—"-_L =0/=(a,.a,.a,).
U lar—o '

a. =

Au . .
,=—=| =(v.),". aBamorm4HoO a, =(v, )", a.=(v.)"
N - ' ' e T

PaBHOMEpHOE NIPAMOJIMHENHOE IBUKEHHUE:

xX(t) = xg + vyt

115 X(t)=x+vt
Uy (t) — vg, = const

v(t)—-v=const

PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKCHUE:

at
x(t)=x, +u,t +——

v (t)=v, +at
1.1.6 a, = const

L}lz.'r - U_ll.'f = 2{":( [IJ _"‘:1]

HPII IOBIDKEHINI B OTHOM HAIIPABICHHH IIVIE & = — -T

CBoOoHOE majieHne. Y CKOpeHrne cBOOOTHOTO MaICHHsL.

Vi

1.1.7 lé

Q Xo t—

JIBukeHue tena, OpOIIEHHOTO O] YIJIOM 0. K TOPU3OHTY:




[.1‘{?} =x, +U,f=x,+U,cosa-f
g1 . !
v(£)= v, +U, t +JT =1, +U,sina- I—S?T

v.(t)=v,, +gt=v,5mma—gr

{U;- )=y, =v,cosa

=0

(=
X
g =—g=const

KpusosnHelinoe nBrkeHue. JBHKEHUE MATEPUAIBHON TOYKH 110
OKPYKHOCTH.

VYriioBas U IMHENHHas: CKOPOCTb TOUKHU:

v = wR
V=wR
Ilpu paBHOMEPHOM JBUKEHUH TOYKHU MO OKPY>KHOCTH
2m
118 ® = - = 2Mm

w=21v
LeHTpOCTPEMUTEIILHOE YCKOPEHUE TOUKH:
—_ 2
Aye = R w“R

a=wR
. [lonHoe yckopeHne MaTepuaibHON TOUKHU

1.1.9 TBépnoe Teno. IlocTynarensHOe U BpaliaTesIbHOE JBUKEHNE TBEPIOTO Tella
1.2 JMUHAMUKA
191 HNuepunaneneie cucteMbl orcuéra. IlepBeii 3axkoH Herotona. IIpmHnmn
o OTHOCHUTENIBHOCTH [ anmumes

Macca Tena. InoTHOCTS BewiecTsa:

1.2.2 _m
T

Cuna. [TpuHuun cyneprno3uium CHUI:

123 FpaBHOAeﬁCTB = Fl + F2+' "

Bropoii 3akon Hetorona: mis marepuanbHoit Touku B UCO
1.2.4 - -

F1 = ma1




m; Ap = FAt

A=At

-

npu F = const

const
-
£y F
195 Tpetuii 3akoH HeloTOHA i1 MaTepUaIbHbBIX TOYEK:
Fip = —F5
F
3aKOH BCEMHUPHOTO TITOTEHHUS: CHUJIbI TPUTHKEHUS MEXKIY TOYCUHBIMU
MaccaMy paBHBI
mym;
F=G 72
F=G
1.2.6
Cuia tsoxectu. LenTp TspkecTu Tena. 3aBUCUMOCTD CHIIBI TSIKECTH OT BBICOTHI
h Hax moBepxHOCTHIO MIaHeThI paguycom RO:
GMm
mg=————
I7 e + 12
mg=
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 E, = —kx
F=—kx
Cuia Tpenusi. Cyxoe TpeHue.
Cwita TpeHUsl CKOJTbKEHUS:
Erp = uN
Cuna TpeHus MoKos:
Ep, < uN

Koad¢unuent tpenus

1.2.9 JlaBnenme:




1.3

P=7g
CTATUKA
L
F
131 MOMEHT CHJIbl OTHOCUTEIIBHO OCH BPAILICHUS:
M| = Fl, roe | — mutedo cuitbr
F
OTHOCHUTEIILHO OCH, MPoxoasiieii uepe3 Touky O MepneHIuKyISIpHO PUCYHKY
[entp macc Tena. L{eHTp Macc cucTeMbl MaTepUalbHbIX TOUYEK:
> myr; + myr+...
TI.I.M. =
my + m, +...
1.3.2
B onHOpOgHOM 1071€ TSXKECTH
(g = const)
LIEHTP Macc Teja COBIAAET C €ro EHTPOM TSKECTH
Ycnosus paBHoBecus TBEpaoro tena B MCO:
133 [M;+M, +..=0
|F+Fy+...=0
134 3akoH [lackains
JlaBnenue B sxxunkoctu, nokosmeiics B UCO:
135 p =po +pgh
p=pgh
3akoH Apxumena:
#H# * -
FApx = _PBbITeCH
#P
#3. P
5 €CJIM TeJIO0 U KUAKoCcTh nokosaTcs B UCO, To

FApx = ngBbITeCH




F=pgV

VYcioBue miaBaHus TEN

1.4 3AKOHBI COXPAHEHU B MEXAHUWKE
HNMnynsc MaTepuanbHOU TOYKHU:
141 p=mu
HNMnynec cucteMsl Tei:
14.2 > ~ >
p=p +p2t..
3aKOH U3MEHEHHS U COXPAHECHUS UMITYJIbCA:
B UCO
Ap = A(pl + p2+' . ) = FlBHeLLIHAt + FZBHeLLIHAt-l_' .-
14.3
FlBHeLUH + FZBHemH+- =0
PeakTuBHOE nBIKEHNE
F
1.4.4 AF X
PaGora cuibl Ha MaIoOM MepeMeleHIH:
A =|}?'| |A7|-cos = F, - Ax
«
)
145 MoIHOCTh CHIIBL:

€CJIM 32 BpeMsI

At




At
pa60Ta CHUJIBI U3BMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

AAd
P=— =F-p-cosd
ﬂf Ar—

Kunerndeckas sHeprust MaTepuaabHON TOYKHU:
mv?  p?
EK]/IH =

2 2m

1.4.6
3aKOH U3MEHEHU KUHETUYECKOU OHEPIUU CUCTEMbI MAaTCPHUAJIBHBIX TOUCK: B
NCO AExun =Al + A2 + ...
ITorennuanpHas OHEPIrud.
IJIA IOTCHIIUAJIBHBIX CHUJI
A12 = EIHOTEHL[ - EZHOTeHu_: AEHOTeHu
ITorennuanpHas SHEPrua MaTepHaanoﬁ TOYKH B OTHOPOJHOM II0JIC
TSXKECTH.
1.4.7

EI'IOTeHLl = mgh

[TorennuanbHast SHEPrus yrnpyro aeopMUpOBaHHOIO Teja:

kx?
E HOTeHL — T

BaKOH N3MCHCHHU U COXpaHeHI/ISI MexaHquCKOﬁ 3HepFI/II/I:
Erex = By + Emm::—m-
1.4.8 B ITICO AE,ex = Agcex menorern. cuns
B ICO AE,ex = 0, eClH Agcex menoresm cax = 0

1.5 MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI

151 l'apmonuueckue kosiebaHus MaTepUAIBbHOM TOUKH. AMIUIMTYAa HU  (asa

KosicOanuii. Kuaemarmnueckoe oIrcanue:




x(f) = Asin( @t +0,),

b,() =x.

a(=(v ), =—0xf) =>a +o'x=0,
IJIe X - CMCIIIEHNE U3 PAaBHOBECHSI.
JIMHAMUYECKOe OIIMCAHUE:

ma, = —kx,

DHepreTuyeckoe onrcanue (3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPTun):

CBsi3p  aMIIUTYAbl KOJEOAHMH CMEUIEHMs] MaTepUalbHOM TOUKH C

AaMILINTyAaMU KosiebaHuii eé CKOPOCTH U YCKOPCHUS:

Upe =04, a_ =04

[Tepuon 1 yacTora KoJeOaHUH:

r=2r_1
0 v

[Tepuron Masbix CBOOOAHBIX KOJICOAHUI MATEMATHYECKOTO MAasITHHKA!

1.5.2 T= 2,‘[\{1
g
[lepron cBoOOIHBIX KOeOaHUI MPYKUHHOTO MasiTHUKA:
m
T=2m, |—
s
153 Boinyxxnennsie konebanus. Pesonanc. PezonancHas kpupas
[Tonepeunsle U npoaoabHBIE BOIHBL. CKOPOCTh pacnpoCTpaHEHHs M JJWHA
BOJIHBIL:
154 l=yT =2
v
WnTepdepenius u qudpakus BOJIH
155 3Byk. CKOpOCTh 3ByKa
2 MOJIEKVYJIAPHAS ®U3NKA. TEPMOAMHAMUKA
2.1 MOJIEKVYIJIAPHAS ®U3NKA




Mopaenu  cTpoeHMsi Ta30B, JKUAKOCTeM u  TBEpHbIXx Ten.  Ilycth

TepMOJAMHAMHUYECKasi cucrteMa (Teno) coctouT u3 N OAMHAKOBBIX MOJIEKYII.

21.1 Torma KoJM4ecTBO BEIECTBA
N m
vV=—=—
Ny
2.1.2 TennoBoe IBM)KEHUE aTOMOB M MOJICKYJI BEIIECTBA
2.1.3 B3aumopeiicTBrue yacTuIl BellecTBa
2.14 Huddysus. BpoyHoBckoe ABIKEHHE
2.1.5 Monens uneansaoro raza 8 MKT
CBsi3p  MeXay JaBlI€HHEM M CpelHEeH  KHHETUYECKOW  HIHEeprueut
MOCTYNATEeNbHOTO TEIIOBOTO JIBIYKEHUS MOJIEKYJ HJIeaTbHOIO Ta3a (OCHOBHOE
ypaBHenue MKT):
p mav? 2 n { Mol 2 n-g
= - = — = — mocs
2.16 3 30002 3
rne MO — macca 0JJHOM MOJICKYJIHI,
N
n=—
4
2.1.7 AbGcomotHas Temnepatypa: T =t +273K
CBs3p  TeMIlepaTypbl Ta3a CO CpeAHEeW KHHETHYeCKOHW HHepruei
MOCTYTATEILHOTO TEIJIOBOTO JABMKCHHUS €r0 MOJICKYIT:
& .=l—|==kT
\ "2 )72
2.19 VYpaBuenue p = nkT
2.1.10 Mogenb ueanbHOro ra3a B TepMOJIMHAMUKE:




2.1.11

2.1.12

| Vpaprenne Merrereera — Kianeipora
| BeIpaukeHHe U4 BHYTpeHHEH 3HepIHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (IIpIMeHIMBIe (POPMEI

3AMHICI):

pV=""RT =vRT =NkT, p=PRL

H K

BrIpaeHHe I8 BHYTpeHHell Heprii 0IHOATOMHOTO HIeaTbHOTO
raza (IIpIMeHIMBIe (POPMET 3aIIICH):

U=2vRT=3NiT =2 R =ve T=32 p7
2 2 21 veoo2

3aKkoH ,Z[aJII)TOHa JJI1 JaBJICHUA CMCCH PAa3pPCIKCHHBIX I'a30B!:

p=p+p2t..

M3omporiecchl B pa3pekeHHOM Ta3e ¢ MOCTOSIHHBIM uucioM moiiekyn N (c
HIOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):

uzorepma (T = const): pV = const ,

u3oxopa (V = const):

p
— = const
T

u3obapa (p = const):

= const

S <

I'pacuueckoe npencrasienue nzomnpoueccos Ha PV-, pT-u VT- tnarpammax.

OO0benMHEHHBIA ra30BbIH 3aKOH:

pV "
T = cons

JJIAA TOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.




2.2

Hacpimennsie wu HCHACBIIICHHBIC IIaphbI. KadecTBeHHas 3aBHCHMOCTH

2.1.13 IUIOTHOCTA W JaBJICHUS HACBIIICHHOTO TIapa OT TEeMIIepaTyphl, HUX

HE3aBHCUMOCTH OT 00BhEMA HACKIILIEHHOTO Mapa

BnaxnocTs Bo3ayxa.

OTtHOocUTeIbHAS BIIAKHOCTH!
2.1.14 (,i) _ pnapa(T) _ pnapa(T)

Bl pHaCbI].LUIapa(T) B pHaCbILﬂHapa(T)
2115 V3MeHeHre arperaTHbIX COCTOSIHUN BEIIECTBA: MCIApeHUEe M KOHJEHCaIus,
o KHUIICHUE YKHUJIKOCTH

2.1.16 N3MeHeHne arperaTHbIX COCTOSTHUH BEIIEeCTBA: TUTABJICHUE M KPUCTAUTA3AIHS
2.1.17 [IpeoOpazoBanme FHEPTUU B Pa30BBIX MIEPEX01ax

TEPMOJJMHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIlepaTypa
2.2.2 Buytpennss sueprus
293 Temnonepenaya kak crnocod U3MEHEHHUsl BHYTPEHHEH SHEpTruu 03 COBEpIICHUS

o paboTel. KoHBEKIHsI, TETUIONPOBOTHOCTD, U3ITydEeHUE

KonnuecTBo TEMIOTHI.

224 VY nenbHas TEIIOEMKOCTH BEILIECTBA C:
Q = cmAT

VY aenbHas TeruioTta mapooopaszoBanus L: Q = Lm.
2.2.5 VenbHas TerioTa miasiaeHus A Q = Am.

VY enbHas TEIUIOTa cropaHus Torea g: Q = gm

DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
2.2.6 A = pAV

Brruncnenue pabotsl o rpaduky mpoiecca Ha pV-guarpamme

IlepBblii 3aKOH TEPMOJIMHAMUKU:

Q12 =AUz + A1 = (U = Uy) + A,
2.2.7 Anuabara:
Q12 = 0= A1, = (U; — Up) = AUy,

2.2.8 Bropoii 3akon TepmoauHamuku. HeoOpatumsie npoueccs




3.1

[Tpunimne! aeiicTBus TemnoBbix MamuH. KIT/:

n:A'ﬁ.m’[ :“-HJI'P |“-1‘1T|:| |‘-—H.EH'II|
2.2.9
MaxkcumansHoe 3Hauenue KII. [{ukin Kapno:
T.. —-T. T
2.2.10 maxn =M, = ————— =1-—2%
T arp Toarp
VYpaBHEHHE TEIIOBOTO OanaHca:
Q1+ Q2 + Q3+
2211
OJIEKTPOAMHAMUKA
DJIEKTPUYECKOE ITIOJIE
DIeKTpu3anus Tel 1 e€ MposiBJICHUs. DIEKTpUIeCcKuil 3apsia. J(Ba Buna 3apsijia.
311 DNEeMEHTApHBIA SJCKTPUUECKUN 3apsii. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsaaa
B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJJHOPOJIHOM BEILIECTBE C JUANEKTPUUECKON MPOHUIIAEMOCTHIO
€
3.1.2
F=ﬁ.’|{‘?1- _ 1 _|‘?1|"?:
g’  dmes, 17
3.1.3 DnexTpudeckoe moiie. Ero nefictBre Ha 2IEKTPUYECKUE 3apsiabl
Hanpsk€HHOCTB ANEKTPUYECKOTO TOJIS:
” F
CInpo6an‘/’1
314 ITone Toueunoro 3apsaa:
q
ET = k T'_2

OIHOPOJHOC ITOJIE:




-

E = const.

KapTunbl 1MHUN HaNpssKEHHOCTH ATUX TTOJIEH

3.15

3.1.6

IloTeHuManbHOCTD QJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HoCTh MOTEHIMATIOB U HANPSKEHUE:
A1z = q($1 — P2) = —qAp = qU.

HOTeHLII/IaJILHaH 3HepFI/I$I 3apsma B BHCKTpOCTaTI/I‘-ICCKOM I10JIC.
W =q¢

IloTenuman QJICKTPOCTATUYICCKOI'O ITOJIA:

¢_K
T q

CBs13b HaHpH)KéHHOCTI/I IIOJII U PAa3HOCTH IIOTCHIHAJIOB JII OOAHOPOIHOI'O

anekTpocrarudeckoro mosst: U = Ed

[IpuHIHMI cyneprno3unuu 3JIEKTPUIECKUX MTOJIEH:

E:E1+E2+...,¢ :¢1+¢2+...

3.1.7

ITpOoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU ITPOBOJHUKA

Et=0

BHYTPHU U Ha IIOBEPXHOCTH IIPOBOAHUKA ( = CONSt

3.1.8

3.1.9

I[I/I3J'ICKTpI/IKI/I B QJICKTPOCTATHYICCKOM ITI0JIC. I[I/IBJ'ICKTpI/I‘ICCKaH

MMPOHUIIACMOCTD BCIICCTBA €

KOHI[GHC@.TOp. 3HeKTp0éMKOCTB KOHACHCATOpAa:

q
C==
U

DeKTPOEMKOCTh TIIOCKOTO KOHJICHCATOpa:

€8S c
= P = &(y

3.1.10

HapaJ'IJ'ICJIBHOC COCAMHCHUEC KOHICHCATOPOB:

q =Q1+QZ+---:U1 = U2 =---:Cnapann_cl+62+-"




IlocnenoBaTenbHOE COSAMHEHNE KOHACHCATOPOB:

1 1 1
U=U+U;....91=q :---'C :C_+C_+...
oca 1 2

:‘)HepFI/Iﬂ 3apsHKCHHOI'0 KOHACH CATOopa:

_qU _CcUu* ¢*

3.1.11 —
¢ 2 2 2C
3.2 3AKOHBI [TOCTOAHHOI'O TOKA
Cuna Toka:
7=2g
3.2.1 Al
IMocrosuusiii Tok: | = const
st mocrosinHOTO TOKa ( = It
392 VYcnoBust CylecTBOBaHUS MIEKTPUIECKOTO TOKA.
o Hanpsoxenue U u DJIC E
3akoH OMa JJid yyacTKa LEeMu:
3.2.3 I v
. . - R
DIIEKTPUUYECKOE COPOTUBIIEHHE. 3AaBUCUMOCTb CONMPOTUBJIEHUSI OHOPOIHOTO
MPOBOJIHUKA OT €0 JIMHBI U CEYCHUS. Y ICIbHOE COMPOTHUBIICHUE BEIIECTBA.
3.24 R l
Hctounuku Toka. DJ1C ucrouyHnka ToKa:
ACTOpOHHI/IXCPIJ'[
3.25 E=——"——
q
BuyTpenHee conpoTHBIIEHHE HCTOYHUKA TOKA
3axon Oma /17151 TOJIHOM (3aMKHYTOR) anekTpudeckoit nenu: E = IR + Ir, otkyna
3.2.6 E

" Rr




[TapannenbHOE COEqMHEHNE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,

1 _ 1 4 1 4
RnapaJm Rl RZ
3.2.7
[TocnenoBarenbHOE COETMHEHUE MPOBOIHUKOB:
U=UuUl+U2+..,11=12=..,
RHOCJI = Rl + R2+ -
Pa6ota anekTpuueckoro Toka: A = |Ut.
3akon Jxxoynsa — Jlenma:
Q = I?Rt
3.2.8
Ha pesucrope
UZ
R:Q=A=12Rt=IUt=7t
MonIHOCTh 3JIEKTPUUYECKOTO TOKA:
AAd
P=— =IU
AL [0
TennoBasi MOIIHOCTB, BbIIEIIIEMast HA PE3UCTOPE:
2 v -
3.2.9 P=lR=—=IU
MomHocTh HCTOUHHKA TOKA:
A4
Aty




3.2.10

CB0OOIHBIC HOCUTENH AIEKTPHUUECCKUX 3apsJIOB B MPOBOAHUKAX. MeXaHU3MbI
MIPOBOJIUMOCTH TBEPABIX METAJJIOB, PACTBOPOB U PACIUIABOB 3JIEKTPOJIMTOB,

ra3oB. [TomynpoBoaauku. [TomynpoBOIHUKOBBIN U0

3.3

MAT'HUTHOE I1OJIE

3.4

3.3.1

3.3.2

3.3.3

MexaHnudeckoe B3aWMOJICUCTBME MArHUTOB. MarnutHoe mosne. Bektop

MarHuTHOM MHAYKIMH. [IpUHINI Cynepno3uiuy MarHUTHBIX IIOJICH:

JIMHAW MHIYKIIMA MarHATHOTO ToJisi. KapTuHa TUHUN WHAYKIIUA MarHUTHOTO
TOJIsI TOJIOCOBOTO M MIOAKOBOOOPA3HOTO TOCTOSTHHBIX MarHUTOB

OnbiT Opcreaa. MaruutHoe moJie MPOBOJHMKA ¢ TOKoM. Kaprtuna nuHuii
WHIYKIIMA MarHUTHOTO TOJIS JUTMHHOTO MPSIMOTO IMPOBOJAHHUKA U 3aMKHYTOTO
KOJIBIICBOT'O ITPOBOJIHHKA, KATYIIKH C TOKOM

Cuna Amnepa, e€ HanpaBJIEHHE U BEJINYUHA!

F, = IBlsina

3.34

34.1

3.4.2
3.4.3

Cuna JlopeHua, e€ HampaBJIeHHE U BEIUYUHA!

Fnop =1 q | vBsina

| gl vBsina
T€ 0L — YToJl MEXKIY BEKTOpaMH

-

v

JIBr>KeHUE 3apsyKEHHOM YaCTULIbl B OJHOPOAHOM MAarHUTHOM I10JIE
OJIEKTPOMATHUTHAA MHYKIOUA

IToTok BekTOpa MarHUTHOM MHIYKIIUU:

® =B, S = BScosa

BScosa

SIBnenne snexkTpomMarHuTHOM UHAYKIMHU. D/1C nHayKIMn

3aKoH 3JIeKTpoMarHuTHOM nHaykuuu dapases:




3.5

344
D/IC MHAYKIHMK B IPSIMOM IIPOBOIHHUKE JUTHHOM |, IBIKYIIIEMCS €O
CKOPOCTBIO
v
345 [IpaBuino Jlenua
NHAyKTUBHOCTB:
L= (0]
T
3.4.6 i O = LI
Camounnykuus. 9IC caMOMHIYKITUU:
AT
E, :_L_L =11,
Aty
DHeprusi MarHuTHOTO MOJIsl KATYIIKHA C TOKOM:
W = LI?
3.4.7 L=
DJIEKTPOMATI'HUTHBIE KOJIEBAHIM S 1 BOJIHBI
3.5.1

Konebarenbupiit koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KOJEOAaHUs

U7eanbHOM KOoJieOaTeIbHOM KOHTYpE:




[ q(1) =, sin( 0t +@p)

11['{] =g, =4, cos( wr+qy) =1 cos(at +q)

®opmyna TomcoHa:

T =2nVLC
T
21 1
0= =
T +LC

CBs3b AMIUIMTYABI 3apsaga KOHACHCATOopa C aMHHHTYI[Oﬁ CHJIBI TOKa ITIpH
CBO60,I[HLIX QJICKTPOMAruMTHBIX KoJIeOaHMsIX B nacaJlbHOM KoJIe0aTEIbHOM

KOHTYpC:

Qoo = —

£}

3aKoH COXpPAaHCHHA DHEPTHUH B UACAJIbHOM KoJIe0aTEIbHOM KOHTYpEC:

3.5.2
353 BoinykieHHBIE 3JIEKTpOMAarHUTHbIE KosebaHus. Pesonanc
[lepemennsiit Tok. [IpousBoacTBo, Nepenavya U NOTpedIEHNE IEKTPUIECKON
35.4 JHEPruu
- cu* Lr* cu’_ LI’
+ = e = X = const.
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanusi BEKTOPOB B
AIIEKTPOMAarHUTHOU BOJIHE B BaKyyMe:
355 ELBLlc
356 [Ikana 37€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 31eKTpOMarHuTHHIX BOJIH B
- TEXHUKE U OBITY
3.6 OIITHUKA
36.1 [IpsamonuHetHOE pacpOCTpaHEHHUE CBETAa B OJHOPOAHOMN cpexae. TodeuHblid

HCTOYHHUK. .Hy‘-l CBE€Ta




3aKOHBI OTPaKEHUS CBETA.

a=pf
3.6.2
olp
T7777 777777
3.6.3 [TocTpoenune n300pakeHH B TUIOCKOM 3€pKajie
3aKOHBI PEJIOMIICHHUS CBETA.
[Ipenomnenue cpera:
nysina = n,sinf.
AOGCOTIOTHBIN MMOKa3aTesb MPEIOMICHHUS:
Nage = —
abc v
OTHOCUTENBHBIN NMOKA3aTEIb IPETIOMIICHUS:
N, U
364 nOTH = — = —
1 V2
ny
= n2
Xon J1ydeil B ipu3Me.
1"1 = 1'2 - .ir:i'].}.l = ?2}.2
COOTHOIlIEHHE YacTOT M COOTHOUIEHWE [JIMH BOJH TMpU TEpexojie
MOHOXPOMaTHYECKOT0 CBETA Yepe3 IPaHUILy pa3zena ABYX ONTHYECKUX CPEN:
ny,<n, 1y
3.6.5
oy i

[lonHOE BHYTpEHHEE OTpaXKEHUE.

IIpenenbHpliA yro MoJIHOTO BHYTPEHHETO OTPAYKEHUS:




Cobupatommue u paccenBaronye JTMH3bL. ToHKas muH3a. POKYCHOE pacCTOsTHUE

M ONTHYECKAs CHJIa TOHKOM JIMH3BI:

3.6.6 1

Dopmylia TOHKOHN JTUH3bI:

1 4 1 1
d f F
YBenuueHue, 1aBaeMoe JIMH30M:
h
F = — = |f-—|
H d
r
3.6.7
d i
I |
H F
F\ h
4
B cnyuae paccenBaroniei JuH3bI:
3.6.8 Xop Jiyda, MPOILIEAIIEro JIMH3Y IOJ MPOU3BOJBHBIM YITIOM K €€ TJIaBHOU

ontuyeckoil ocu. Iloctpoenne n3zo0pakeHWH TOYKM W OTpe3Ka MPSMOH B

CO6I/IpaIOH_II/IX " paCCCUBAOIIUX JIMH3AaX U UX CUCTCMAX

3.6.9 dotoanmnapaT Kak onTHueckuil mpubop. ['1a3 kak onTuyeckas cucrema




WNutepdepentius cBera. KorepeHTHbIE WCTOYHHMKHU. Y CJIOBHS HAOIIOIECHUS
MakCUMYMOB U MHHUMYMOB B HHTEpP(PEPEHIIMOHHON KapTUHE OT JBYX

CI/IHq)aSHI)IX KOI'¢pC€HTHBIX HCTOYHUKOB:

A
3.6. MaKCHMYMBI—  A=2m—, m=0,%1,£2%3
v
MITHIIMYMBI — A= 21;;+1J;, m=0+1+2+3 _
Hudpakuus cBeta. [dudpakumonHas pemérka. YcinoBue HaOIIOICHUS
TJIABHBIX MaKCUMyMOB IPU HOPMAJIbHOM TQJICHUU MOHOXPOMATHYECKOTO
CBeTa C JUTMHOM BOJIHBI A Ha pemETKy ¢ neproaom d:
3.6.11
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
4.1.1 I'umore3a M. ITnanka o kBantax. @opmymna [lnanka: E = hv
®otonbl. DHeprus GpoToHa:
E=ho="C2
=hv=—=pc
4.1.2
Nwmnynbe ¢poToHa:
_E _hw h
p= c ¢ A
4.1.3 ®dotorpdext. Onbrter A.I'. CTonerosa. 3akonsl GpoTodddexra
VpaBuenue DitHimTeiHa 175 hoTodddekra:
ECl)OTOHa = ABbIxosa + Exyymax
4.1.4

hc
E¢0T0Ha =hv = KK




hc

=~

ABbIXO,ELa = thp =

2
MV~ max

E}cuﬂmax - 2 - eUsan

4.1.5

JlaBiaeHue cBeTa.
JlaBneHue cBeTa Ha MOJIHOCTHIO OTPAXKAIOIIYIO MOBEPXHOCTh M Ha MOJIHOCTHIO

IIOrJIOIAIYIO ITIOBEPXHOCTH

4.2

OU3NKA ATOMA

421

HnaHeTapHa;I MOACJIb aTOMa

4.2.2

4.2.3

IToctynats! bopa. U3nyuenne u norsomieHne (OTOHOB IIPU IIEPEXOE aTOMa C
OJIHOTO YPOBHS SHEPIUU Ha JPYToi:

he
mn .
S

hv =|E,-E

™ |

JInHelyaTele CIIEKTPBI.

CriekTp ypoBHEH SHEPruu aToMa BOJI0pOAa:

~13,63B
E,=—>—

" , n=1,23 __

Fe

fl

4.3

OU3NKA ATOMHOI'O AIPA

431

4.3.2

Hyxnonnas monens siipa I'eiizenOepra — VMBanenko. 3apsin sapa. MaccoBoe

yucio sapa. Mzorornsl

PamnoakTuBHOCTE.

Anbda-pacnan:
Av A4 4
-X—>5Y+ ,He

bera-pacnan.

OeKTpOHHBIN B-pacnai;
A A 0 -
7 X—=>7Y + je+v,

[To3utpoHnnslii B-pacnan:
A A 0=, .,
X5 + jE TV,

l'amma-usnyudenue

4.3.3

3akoH PAAUOAKTUBHOIO pacliaga:




-t
N(t) = Ny % 2T
HYCTB m — macca paarOaKTUBHOI'O BEIICCTBA. Torz[a

-t
m(t) =mgy*2T

4.3.4 SInepusle peakuuu. Jlenenue U CUHTE3 sAep

YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
[TIPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI /151 VYEHUKA

METOAMYECKNE MATEPUAJIBI JUUIA YUUTEJIA

[MNPPOBBIE ObPA30OBATEJIbHBIE PECYPCBI U PECYPCbI CETU
NMHTEPHET







