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[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma no gu3rke Ha ypoBHE CpeIHEro 00111ero oopa3zoBaHus pazpadboraHa Ha
OCHOBE T0JIOKEHHH U TpeOOBaHM K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTesIbHON
nporpammbl, ipeactabiieHHbIX B DI'OC COO, a taxxe ¢ yu€toM (denepanbHoii paboueit
nporpamMmbl Bocniutanus U Konuenuuu npenojiaBanusi yaeoHoro npeamera « Duznkay B
oOpasoBarenbHbIX opraHuzanusx Poccuiickoit ®denepannu, peanu3yromux OCHOBHBIC
o0pazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢u3uke ompenenseT o00s3aTeIbHOE TPEIMETHOE COACp)KaHUE,
YCTAHABJIMBAECT PEKOMEHAYEMYIO MOCIEAOBATEILHOCTh H3YyUYCHHUSI TEM U Pa3/eyioB
y4eOHOro mpeMeTa ¢ y4éTOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH
y4eOHOTO TIpoliecca, BO3PACTHRIX 0COOEHHOCTEH oOyuatomuxcs. [Iporpamma o ¢usuke
AT MpeCTaBIeHUE O LETAX, COACPIKAHUH, OOIIEH cTpaTeruy 00ydeHNs, BOCTUTAHUS U
pa3BUTH, 00YJAIONTUXCS CPEACTBAMHU yaeOHOTO npeameTa « Pu3nkay Ha yriyOoaéHHOM
YPOBHE.

N3yuyenue kypca Gu3uKu yriayO0iaEHHOTO YpOBHSI MO3BOJSIET peaju30BaTh 3aJlauu
npoecCUOHANIbHON OPUEHTAIIMM, HAMPABICHO HA CO3JJaHUE YCIOBHUM JIJIsi MPOSIBICHUS
CBOMX MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEW KaXKIIbIM OOYy4YaroIIMMCH,
KOTOpbIE  HEOOXOMWMMBI  JJii  TPOJOJDKEHUs  O00pa3oBaHHMs B OpPraHHU3aIUAX
npoecCHOHaNbHOTO  O0pa3oBaHUA MO  PA3IWYHBIM  (PU3UKO-TEXHUYECKUM U
WHXEHEPHBIM CIIEIIUATBHOCTSIM.

B nporpamme mo Qusnke omnpenensiorcs IUIaHUPYEMbIE pe3yJIbTaThl OCBOCHUS
Kypca (U3MKM Ha YpPOBHE CpEIHEro o0miero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTalpeIMETHbIE, PEAMETHBIE (Ha yriy0JI€HHOM ypoBHE). HayuHO-MeToq0/10THYecKOon
OCHOBOM 17151 pa3pabOTKU TPeOOBaHUM K TUMYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM
pe3yJibTaTaM 00Yy4aroIIMXCsi, OCBOUBIIUX MPOrpaMmy 1o (U3UKE HA YPOBHE CPETHETO
o011ero o0pazoBaHusl Ha yriIyOJIEHHOM YpPOBHE, SIBJISIETCSI CUCTEMHO-/ESITEIbHOCTHBIM
MOAXO.

[Iporpamma 1o gu3rke BKIFOUYALT:

IJIAaHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (GU3uKH Ha yriIyOIEHHOM YPOBHE, B TOM
YHUCJIe MPEMETHBIE PE3yIbTaThI M0 ToAaM O0yUeHHUS,;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma no ¢pusuke UMEET MPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIH30BAHA
YUUTETSIMUA (PU3UKH 711 COCTABJICHUS CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma mo (u3uke HE CKOBBIBAET TBOPUYECKYH) WHUIIMATUBY YUYUTENEH U
MPEAOCTaBISCT BOSMOXKHOCTH JIJIsl Pea3alui Pa3IuYHbIX METOAMYECKUX MOAXOJ0B K
npenofaBaHui0 (UMUMKW Ha yriayOJEHHOM YpPOBHE TMIpU YCJIOBUU COXPAaHEHUS
00s13aTEeJIbHOM YacTH COJIepKaHus Kypca.

dusnka Kak Hayka 0 HauboJjee OONIMX 3aKOHAX MPHUPOJIbI, BHICTYIIAasl B KaueCTBE
y4eOHOro MpeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJl B CHUCTEMY 3HaHUU 00
okpyxatomeMm wupe. [KombHBI Kypc QU3UKH — CHCTEMOOOpPA3YIOMIMN st
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (DPU3HUYECKUE 3aKOHBI JIEKAT B
OCHOBE TMPOIIECCOB W SIBJICHUHM, W3y4aeMbIX XHUMHEH, Ouosorueut, Qusndeckoi
reorpadueii m actpoHomueit. Mcnonb30BaHHe W aKTUBHOE NpPHMEHCHHE (DU3MISCKHUX



3HAHUU OTNPENETUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B chepe
OHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TOJYYEHHS] HOBBIX MAaTEPHAIOB C
3a/IaHHBIMU cBoMcTBamMu. M3yueHue Gpu3uku BHOCUT OCHOBHOM BKJIaJ B OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOyuaromierocsi, B (opMupoBaHHE YMEHHI
MPUMEHSTH HAYUYHBIN METO]I TO3HAHUS MPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

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
3aBEpIIECHHBIM, OH COACPKHUT MaTephall M3 BCEX paslieloB (PU3UKH, 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
MPECTaBICHUN O CTPYKTYPHBIX YPOBHSAX 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 TpobdIeMaMu.

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 TEXHHUECKHUE YCTPOMCTBA, M TEXHOJOTHH.

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

OcBoeHME coJiepKaHUS MPOrpaMMbl MO (U3MKE JTOHKHO OBITh MOCTPOSCHO Ha
OPUHLMIIAX CHCTEMHO-JESATENIbHOCTHOrO noaxona. g ¢u3uku peanuszanust 3TUX
OPUHLUIIOB Oa3upyeTcsi Ha MCHOJIb30BAaHUM CAMOCTOSITEIBHOTO 3KCIEPUMEHTa Kak
MOCTOSIHHO JIeHicTBYtoMIero (hakTopa yuebHoro nporecca. st yrmyOonéHHoro ypoBHs —
3TO CHCTEMa CaMOCTOSITEIbHOIO YYEHMUYECKOTO SKCIEPUMEHTa, BKJIIOYAIOIIETO
(poHTaIbHBIE YYEHUUECKHUE ONBITHI MPU U3yYEHUU HOBOI'O Marepuasa, JlabopaTopHbIe
pabotel U paboThl mpakTukyMma. [Ipu 5TOM BO3MOXKHBI JBa croco0a peanu3anuu
¢uznyeckoro npakTukyma. B nepBom ciydae npakTukyMm npoBoAUTCS MO0 B KoHLe 10
u 11 xnaccoB, 1100 MOCHE MEPBOr0 U BTOPOTO MOJYTOJUNM B KXKJIOM U3 3TUX KJIACCOB.
BTtopoii crioco6 — 310 uHTErpanus padboT NpakTUKyMa B CUCTEMY JIaDOpaTOPHBIX padoT,
KOTOpPBIEC MPOBOSATCA B IMpoIlecce n3yueHus paszena (temsl). [Ipu aTom noa padotamu
NPAKTUKyMa TOHUMAETCS CaMOCTOSTEThHOE HCCIEOBAaHNUE, KOTOPOE IMPOBOIUTCS IO
PYKOBOJICTBY CBEPHYTOTO, 000OIIEHHOTO BIIa O€3 TOMIAroBO HHCTPYKIIHH.

B mporpamme mo ¢u3mKe cucTeMa yUYeHHYECKOTO IKCIEPUMEHTa, J1ab0opaToOpHBIX
paboT W MpaKkTUKyMa TPEJCTaBlieHA €IUHBIM MepeuyHeM. BbIOOp TeMaTuku i dTUX
BUJOB  YUYEHHYECKHMX  MPAKTUUYECKHX  pabdOT  OCYIIECTBISETCS  YYaCTHUKAMH
00pa30BaTeNbHOTO IpoLiecca UCXO0I U3 0COOEHHOCTEH MOYPOYHOTO IJIAHUPOBAHUS U
ocHarienust kabunera ¢pusuku. [Ipu s3TOM oOecnieunBaeTCsl OBIaJIeHUE O0yYaAIOIIUMHUCS



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

Bonbiioe BHUMaHUE yJIeseTCs pelIeHUI0 pacYETHBIX M KaYeCTBEHHbIX 3a1a4. [Ipu
ATOM JIJIs1 pacYETHBIX 3aJ1ay MIPUOPUTETOM SIBIISIIOTCS 3aJ1a4yl C SIBHO 33JaHHOM M HESIBHO
3aIaHHON (PU3UYECKON MOJIEJIbIO, MO3BOJIAIONINE MPUMEHSATh HM3YyUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiena Kypca, Tak U MHTErpUpysl IpUMEHEHUE 3HaHUN
U3 pasHbIX paznesnoB. s kauecTBEHHBIX 3a/lad MPUOPUTETOM SIBIISIOTCS 3aJaHus Ha
oOBsICHEHUE/TIPE/ICKa3aHue TPOTEKAaHUS (PU3NYECKUX SBICHUM M TPOIECCOB B
OKpYXKaIomIel >KU3HU, TpeOyronue BBIOOpa (HU3UYECKON MOJEHH JUIsl CUTyalluu
PAKTUKO-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 usuku HOMHKHO OBITH HEOOXOAMMOE JTAOOpaTOpHOE 00OPYIOBAaHUE IS
BBITIOJIHEHUS YKA3aHHBIX B IIpOrpamMMe 1Mo (PU3NKE YICHUYECKUX OMBITOB, JA00PAaTOPHBIX
paboT 1 paboT MPaKTUKyMa, a TAKKE JEMOHCTPAIIMOHHOE 000PY/I0BaHKE.

JleMOoHCTpallMOHHOE 000pyI0BaHHE (POPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAJIbHOM JIOCTaTOYHOCTH M OOECHeYMBAET TIOCTAHOBKY IEPEYUCIICHHBIX B
nporpamMme Mo (PU3UKE KIIOYEBBIX JIEMOHCTpAIMil ISl MCCIEIOBAHUS H3y4aeMbIX
SIBJICHUI U MPOIIECCOB, IMIUPHUUECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlaGopatopHoe oOopyaoBaHME JUISi YYCHHUECKHUX  MPAKTUYECKUX  padoT
dbopMupyeTcs B BUJE TEMAaTHYECKHX KOMILUIEKTOB U O0ECIIEUNBAETCS B pacuére OAHOTO
KOMIUIEKTa Ha JBYX OOydarommxcsa. TeMaTHYeCKHe KOMIUIEKTHI J1abopaTOPHOTO
000pyI0BaHUs TOKHBI OBITH TOCTPOSHBI HA KOMIIEKCHOM MCIIOJIb30BaHNHN aHAJIOTOBBIX
U 1U(pPOBEIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHUIE
U POBBIX JabopaTopuil.

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

dbopMHpoBaHUE MHTEpPECa W CTPEMJICHUS OOYyYarolmuxcs K HAYYHOMY H3y4YEHUIO
MPUPOIBI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUN O HAyYHOM METOJe TMO3HaHUS W (OPMHUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

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

dbopmMupoBaHUEe YMEHUN OOBICHATH SBJICHUS C MCIOJIB30BAHUEM (PUBHUECKUX
3HAHUH ¥ HAYYHBIX JOKA3aTeIbCTB;

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

pa3BUTHE TPEICTABICHUNA O BO3MOXKHBIX cepax Oymymiedt mpodeccHoHATbHOMI
NeSATEITLHOCTH, CBA3aHHBIX C (PU3UKOM, TOATOTOBKA K JAJIbHEHUIIIEMY O0yUYE€HUIO B 3TOM
HaIpaBJICHUH.

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



npuoOpeTeHrne CUCTeMBbl 3HaHUM 00 o00mux (U3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSX, BKJIKOYAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3MKY, 3JIEKTPOIUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPUBUKHY;

dbopMHpOBaHUE YMEHHM MPUMEHSATh TEOPETUUYECKUE 3HAHUA I OOBICHEHHUS
bu3MUecKuX SBJICHUA B TPUPOAEC U ISl TNPUHATUS NPAKTUYECKUX PpEIICHUH B
MOBCEHEBHOM JKU3HU;

OCBOCHME CIIOCOOOB PEIICHMs Pa3IMYHbIX 3a]ad C SBHO 3aJaHHON (HU3UYECKOil
MOJIEJIbIO, 3aa4, TIOPa3yMEBAIOIINX CAMOCTOSITEIFHOE CO37jaHne (PU3NIECKON MOJIEIH,
aJICKBaTHOM YCIIOBUSM 3a/1a4d, B TOM YHCJIE 33]1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHUe (PU3NUECKUX OCHOB U MPHUHIIUIIOB JCHCTBHS TEXHUUECKUX YCTPOUCTB U
TE€XHOJIOTHYECKHX MTPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSATEJbHOTO IUJIAHUPOBAHUS U IPOBENCHHUS
bu3nyeCKuX SKCIEPUMEHTOB, aHaIN3a M WHTEPIPETalMi WH(GOPMALIUU, OMpPEICICHUS
JOCTOBEPHOCTH MOJIYYEHHOT'O pPe3yibTaTa;

CO3/IaHME€ YCIIOBUM JUIsl Ppa3BUTHS yMEHUH MPOEKTHO-HUCCIEN0BATEIbCKOM,
TBOPYECKOM J1€ATENbHOCTH;

pa3BuTHE HHTEpeca K cdepam MpodeccHOHAIBbHON JesSTENIbHOCTH, CBA3aHHON C
bu3HUKOiA.

B cootBerctBuu ¢ tpeboBanusiMu GI'OC COO yriayOneHHBIN ypOBEHb U3YUCHUS
yuebHoro npeamera «Pu3nka» Ha YpOBHE CpEAHEro oO1iero oopazoBaHus BEIOUpaeTcs
00yJarouMMucs, MIAHUPYIOUIUMU TPOJOJDKEHUE O00pa3oBaHUs MO CIEUUATBHOCTIM
(U3UKO-TEXHUYECKOTO TPOQUIISL.

Ha wuzyuenne ¢usuku (yriayOn€HHBIM ypOBEHb) Ha YPOBHE CpPEIHEro OOILIEro
obpazoBanust orBoauTCs 340 wacos: B 10 kinacce — 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 PEKOMEHI0BAHHBIM, YUUTEIb I€JAeT BEIOOP MpOBEAeHHS 1a00paTOPHBIX
paboT 1 OMBITOB C YUYETOM UHAUBUAYATBLHBIX OCOOEHHOCTEHN 00yUYarOmMXCA.



COAEPKAHUE OBYUEHUSA

10 KUIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duzuka — (dyHAamMeHTaNnbHas Hayka o mpupozae. HayuHblii MeTon MO3HAHUS H
METO/Ibl UCCIIeI0BaHUS (PUBNYECKUX SIBICHUH.

OKCcnepUMEeHT U Teopus B IIpoliecce IMOo3HaHus mnpuponbl. Habmionenue wu
HKCIIEPUMEHT B (PU3HUKeE.

Crocob6b1  m3MepeHnsi (U3WYECKUX BEIWYMH (QHAJIOTOBBIE U IU(POBBIC
WU3MEPUTEITBHBIC PUOOPHI, KOMITBIOTEPHBIC TATYNKOBBIC CHCTEMBI).

[TorpemHOCTH M3MEPEHHN (PU3NUECKUX BETUINH (a0COIOTHAS M OTHOCUTEIHHAS ).

MonenupoBanue (HU3UYECKUX SBICHUW ¥ TIPOIECCOB (MarepuaibHas TOYKA,
a0COJIFOTHO TBEPJOE TEJNO, HAcabHAsl KUJKOCTh, UICATbHBINA a3, TOUYCUHBIN 3apsin).
['unote3a. PU3NYECKHUM 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYeCcKas TEOpHUsl.

Ponb u Mecto Gusuku B GopMUPOBAHUN COBPEMEHHON HAyYHOU KapTUHBI MHUPA, B
MPAKTUYECKON AEATEIbHOCTH JIOJICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

N3mepeHne CUIlbl TOKAa U HANPSHKEHUS B LIEMU MOCTOSIHHOTO TOKA MPU MOMOIIU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ mu@poBor mnabopatopueir mo Qusuke. [Ipumepbl u3MepeHus
(bU3NMYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBuxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKEeHUA. Cucrtema
OoTCU€rTa.

[Ipsimast m oOpaTHast 3a7ja4u MEXaHUKHU.

Pannyc-BeKTOp MaTepualibHOM TOYKH, €r0 MPOEKIIMU Ha OCU CUCTEMbI KOOPUHAT.
Tpaekropusi.

[lepemerenue, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE
MaTepUaibHOM TOYKHM, HX MPOEKIUH HA OCH CHUCTeMbl KoopauHaT. ClOKEeHHe
MIEPEMELICHUM U CII0KEHUE CKOPOCTEN.

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

CBobOomHOE majaeHue. YCKOpeHue CBOOOJHOro TajaeHus. JIBuxkeHue Tena,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepUabHOM TOYKU OT BPEMEHH U UX rpadUKHu.

KpuBonnHeiiHOE ABMXKEHHE. [[BHKEHME MATEpPUAIIBHOW TOYKH MO OKPYKHOCTH.
VYrnosas u nuHelHasa ckopocTs. [lepuoa u yacrota oopatenus. LleHTpocTpemuTenbHOE
(HOopMaJIbHOE), KacaTelbHOE (TaHTCHIIMAIbHOE) M TOJHOE YCKOpPEHHE MaTepuaibHOU
TOYKH.

TexHuyeckue ycTpoucTBa U TEXHOJOTHUECKUE MPOLECCH: COUAOMET]P, IBUKEHUE
CHapS/IOB, LIETIHBIE, MeCTepEHYAThIC U PEMEHHBIC TIepeaaun, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.



Mopgens cucTtembl OTCUETA, WUIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccie10BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOrO NEPEX01a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre IBUKEHUMN C UCTIOJIb30BAaHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEAKEHHOM MIPOCTPAHCTBE.

HaGmionenne pABwkeHUs Tena, OpOIIEHHOTO IO YIVIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hanpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

[IpeoOpa3zoBaHue yTiI0BO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTeH, TPAeKTOPU, CKOPOCTEW IBUIKEHHSI OJJHOTO M TOTO K€ Telia B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3ydyeHne HEPaBHOMEPHOIO JBMIKECHHUS C LEJIBI0 OIPEIEICHUsT MIHOBECHHOU
CKOpOCTH.

N3mepeHue ycKOpeHUsl NpU IMPSAMOJMHEWHOM PaBHOYCKOPEHHOM JBMIKEHUU I10
HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHU IIPYU PABHOYCKOPEHHOM JBUKEHUH.

N3mepenne yckopeHusi CBOOOJHOTrO MajeHUs (PEKOMEHJOBAHO HCIIOJIb30BAHUE
udpoBoit 1aboparopun).

N3yuenune nBUXKEHUS Tea, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka rumoressl o
MPSAMOMN MTPONMOPUUOHAIBHON 3aBUCMMOCTH MEXAY NAIBHOCTBIO TMOJIETA U HAYAIBHOU
CKOPOCTBIO TeJIa.

N3ydeHne N1BMKEHUS TeJa M0 OKPYKHOCTH C MMOCTOSIHHOM MO MOJTYJII0 CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH TIEpUOia 00pallleHUs] KOHUYECKOTO MasSTHUKA OT €T0
apaMeTpoB.

Tema 2. /lunamuxa.

IlepBeii  3akoH Hbrorona. HWuHepuuanbHeie cuctemsl orcuéra. [IpuHnun
oTHocuTenbHOCTH [ammnes. HewHepumanbHble CHUCTEMBI OTCYETa (OmMpenesieHue,
IPUMEPBHI).

Macca tena. Cuna. [IpuHIUI CyTIepHO3ULIMU CHUJL.

Bropoii 3akoH HproTOHa 1151 MaTepranbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepranbHbIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. DKBUBAJEHTHOCTHh TPABUTALMOHHOM M WHEPTHOMU
MAacCBl.

Cunia TsDKecTH. 3aBUCHMOCTh YCKOPEHHUSI CBOOOJHOTO MajJCHUsI OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI U OT Teorpaduueckoil MMupoThl. J[BukeHne HEOECHBIX TET U X
cryTHUKOB. 3akoHbl Kemepa. IlepBas kocMuueckas CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBmxkyierocs ¢ yCKOpEHHEM.

Cuna tpenusa. Cyxoe tpenue. Cusia TpeHUsI CKOJIBKEHHUSI M CUJia TPEHHS MOKOSI.
Koaddumment tpenns. Cuiia COpOTUBICHUSI TTPY ABUKEHUU TeJa B )KUIKOCTH WIIH Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBHXKCHUS.

Hasnenue. I'napocrarnueckoe naBiaenue. Cuita Apxumena.



TexHn4eCKre yCTPOMUCTBA U TEXHOJIOTUYECKUE TPOLECCHI: TOAIIUITHUKY, TIBUKEHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGmrogenue nOBWKEHHS Tell B WHEPIHUAIBbHBIX M HEMHEPIHUAJIBHBIX CHCTEMax
OTCYETA.

[IpyHLIMTO OTHOCUTENIBHOCTH.

KaueHue 1ByX HWIMHAPOB WM IIAPOB Pa3HON MAcCChl C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEIBHO HEMHEPLUAIBHON CHCTEMBI OTCUETA.

CpaBHeHUE PaBHOJACUCTBYIONIEH MPUIOKEHHBIX K TENy CUJI C MPOU3BEICHHEM
Macchl T€JIa Ha €ro YCKOPEHHE B MHEPLUUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEN.

N3mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U NMAJCHUH.

[{eHTpoOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

W3mepenre paBHOACUCTBYIONIEH CHUJ TPU JBMXKCHHH OpyckKa 10 HAaKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH BPEMEHU JBUKEHUS OpycKa 10 HaKJIOHHOMN
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €70 MACCHI.

HccnenoBanne 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B IMPYXKUHE H
pE3MHOBOM 00pa3siie, OT X Jedopmariuu.

N3ydeHne IBUKEHHS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOU Yepe3 JIETKUU
OJIOK.

N3mepenue koddduiimeHTa TpPEeHUs MO BEJIUYMHE YriaoBOro koddduimeHta
3aBUCUMOCTHU Frp(N).

HccnenoBanue ABMXKEHUST Opycka IO HAKJIOHHOW IIJIOCKOCTH C TEPEMEHHBIM
Kod(puIeHTOM TpEHUSI.

N3ydeHne nBMKEHUS Ipy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoGcomoTHO TBEp0€ Temno. [locTynaTenbHOE U BpalaTebHOE JBUKEHUE TBEPAOTO
Tena. MOMEHT CHJIbl OTHOCUTENBHO oOcu BpaimieHus. Iliedo cumbl. CloxeHue cui,
MPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTun Tena.

Y cnoBust paBHOBECHS TBEPAOTO TENA.

VYcroiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCH:  KPOHIUTEHH,
CTPOMUTEIILHBIN KPaH, peIIETYAThIC KOHCTPYKLIUH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Bunbr paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne ycioBUi paBHOBECHUS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPAILLICHMUS.



KoHCcTpynpoBaHHe KPOHIITEWHOB U PACYET CHII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3axonvt coxpaneHus 6 mexaHuxe.

NMnynbc MaTepuallbHOW TOYKH, CUCTEMBl MaTepUalbHbIX ToYeK. LleHTp macc
CHUCTEMBI MAaTEPUAIBHBIX TOUEK. Teopema O IBU)KEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT nMmnysibca MaTepuaibHOM TOUKu. [IpeacraBinenrne o CoxpaHEeHMM MOMEHTA
VMITYJIbCA B [ICHTPAJIbHBIX IMOJAX.

PaGora cunpl Ha MaloM W Ha KOHEYHOM mepemenieHud. [paduueckoe
IIPEICTaBIICHUE PAOOTHI CHIIHI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprus MarepuaipbHOW Toukd. Teopema 00 HW3MEHEHUU
KMHETUYECKOW DHEPIUU MAaTEpUAIBHONU TOYKH.

[loreHumManbHble YW HENOTEHUUMalNbHble cuibl. [loTeHuuManbHas  dHeprus.
[ToreHunanbHast sHeprus ynpyro aehopMUPOBaHHON mnpykuHbl. lloTeHIManbHas
DHEPIus Teja B OJHOPOJHOM IpaBUTALMOHHOM mose. IloTeHunanbHas sHeprus tena B
I'PaBUTALIMOHHOM II0JI€ OJJTHOPOJIHOTO 1Iapa (BHYTpHU U BHE 11apa). Bropas kocmuueckas
CKOpOCTb. TpeThs KOCMUYECKAs! CKOPOCTb.

CBs3b palOOTBHl HEMOTEHUUAJIBHBIX CHJI C M3MEHEHHEM MEXAHMYECKOW 3HEepruu
CHUCTEMBI TeJI. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u HEynpyrue CTOJIKHOBEHMS.

VYpaBHenne bepHymm 18 WACATbHOW JKUJIKOCTH Kak CIICICTBHE 3aKOHA
COXpAaHEHUSI MEXaHUYECKON YHEPTUH.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE TPOLECCHI: JBUKEHHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

HN3mepeHune MOITHOCTH CHUJTBI.

M3MeHeHne sHepruu Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe npeBpanieHnss KWHHETUYECKOW U ITOTEHIMAIIBHOM YHEPI UM IIPU JCUCTBUN
Ha TEJIO CUJIBI TSHKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY MYTH.

N3mepenue cuibl TITH, CKOPOCTH MOJIETU SJIEKTPOMOOUIISE 1 MOIITHOCTU CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECUCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHME HM3MEHEHHUS MOTEHUMATbHONW HSHEPruM MPYKUHBI C PAOOTON CHJIBI
TPEHUs.



Omnpenenenre padOTHI CUITBI TPSHUS TIPH ABMYKCHHUH TEJa TI0 HAKJIOHHOW TIOCKOCTH.

Paznen 3. Mogekyasipuasi pu3nka u TEpMOJAMHAMUKA.

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUUECKOT meopul.

OcHOBHBIE MOJIOKEHUST MOJIeKyJIsipHO-KuHeTH4Yeckoil Teopunt (MKT), ux ombiTHOE
obocHoBanue. [uddys3us. bpoyHOBckoe ABMkKEHUE. XapakTep [JBWKEHUS W
B3aMMOJICHCTBUS YaCTHI] BellecTBa. MoIeiu CTpOEHUS Ta30B, JKUIKOCTEN U TBEPABIX TEII
1 00BbsICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MoJjienieil. Macca u pa3mMepbl MOJIEKYJ
(atomoB). KonnuectBo BemectBa. [loctosiHaas ABorapo.

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

Mopnenp uaealbHOTO Ta3a B MOJEKYISPHO-KMHETHYECKOW TEOPHUU: YACTHIIBI ra3a
JBUKYTCS] XaOTUYECKU U HE B3AMMOJICHCTBYIOT APYT C IPYTOM.

['a3zoBbie  3akoHBl.  YpaBHeHue MengeneeBa—Knaneiipona.  AOcosmoTHas
temriepatypa (mkamna Ttemrepatyp KenbBuna). 3akon J[lansTona. M3omporeccsl B
UJICAIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. I'paduueckoe npeacraBieHue
U30MPOLIECCOB: U30TEPMa, U30X0pa, H300apa.

CBsi3b MEXAy HABICHUEM U CPEOHEH KHMHETUYECKOW SHEpPrued MOCTYNaTeIbHOTO
TEIUIOBOTO JIBMXKEHUSI MOJIEKYJ HICAIBHOTO Ta3a (OCHOBHOE YPaBHEHUE MOJEKYISIPHO-
KMHETHYECKOU TEOpUH UJICaTTLHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CHUCTEMBI CO CpEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBMKEHHS €€ YaCTHLI.

TexHuyeckue yCTpouCTBa U TEXHOJIOTUYECKHUE MPOIIECCHI: TEPMOMETP, OapoMeTp,
NOJIy4YeHHE HAHOMATEPHUAJIOB.

Hemoncmpauuu.

Mopenu nBUXKEHHUS YaCTUI] BEIIECTBRA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Huddysus sxuaKocTen.

Mogens onsita lltepHa.

[IputsxeHre MOJIEKYJI.

Mopenu KpucTamIn4ecKux peueTox.

Habmonenue u ncciaenoBaHue U30MpoLEecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue npouecca yCTaHOBIICHUSI TEMJIOBOTO PAaBHOBECHS NP TEMII000MEHE
MEXKy TOpSYEr U XOJIOJHOM BOAOM.

W3yyenue M30TEpMUYECKOro mpouecca (PeKOMEHIOBAaHO  MCIOJb30BaHHUE
rdpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoOro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T/Z) cucrema. 3amanve BHEIMIHUX  YCJIOBUH st
TEPMOJIMHAMUYECKOW CHCTEMbl. BHemHHe W BHYTpeHHUE mapamerpol. [lapameTpsl



TEPMOJUHAMHUYECKON CHUCTEMbl KaK CPEIHUE 3HAUYCHUSI BEJIMYMH, ONKCHIBAIOIIUX €€
COCTOSIHME Ha MHUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Havaso  TEepMOIMHAMHKH. Camonpoun3BoipHasg  pelaKcauus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOTO ra3a B TEPMOJUHAMUKE — CHCTEMA YPABHEHHI: ypaBHEHUE
MenneneeBa—KnaneipoHa ¥ BBIP@XXEHHE U1 BHYTPEHHEH OHEPruu. Y CJIOBUSA
MPUMEHUMOCTH 3TON MOJENU: HU3Kasi KOHIIEHTPAlWs YacTHL, BBICOKHE TEMIIEPATYPHI.
Bripaykenue g BHyTpEHHEN YJHEPTUM OJJHOATOMHOTO UJICAaJIbHOIO rasa.

KBa3zucratnueckue u HECTaTUUECKUE MPOIIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKe. Bbrumcienue paboOThl MO rpadpuky
npoiiecca Ha pV-auarpamme.

Tennonepenaya Kak cnoco0 W3MEHEHUsI BHYTPEHHEN 3HEPTUH TEPMOIUHAMUYECKON
cucteMbl 6e3 coBepiieHus1 paboThl. KOHBEKIHS, TEMIIONMPOBOTHOCTD, N3TyUCHHUE.

KomnuectBo Tenmnotsl. TemnoéMKoCcTh Tena. Y AenbHas U MOJISIpHAs TEMII0EMKOCTH
BellleCTBA. YpaBHeHHEe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI IpH Teruionepenaye. [lonstue 06 anunadbatHoM mporecce.

[lepBblii 3aKOH TepMOJIMHAMUKH. BHyTpeHHss 3Heprusd. KonudecTBO TEMnoOTHl U
paboTa KaKk Mepbl U3MEHEHUSI BHYTPEHHEHN SHEPTUN TEPMOAMHAMUYECKON CUCTEMBI.

BTopoil 3aKk0H TEpMOJIMHAMHUKH [JIi PABHOBECHBIX IPOLIECCOB: YEpPE3 3aJIaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHCTEMBI MPOXOJIUT €IUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKkOH TEpMOAMHAMHUKHM JII HEPABHOBECHBIX IPOLIECCOB: HEBO3MOYKHO
nepesaTh TEIIOTYy OT 0oJiee XOJIOJHOIO Tejla K Oosiee HarpeTomy 0€3 KOMIIEHCAIUU
(Knay3zuyc). HeoOpaTuMOCTh IPUPOIHBIX ITPOILIECCOB.

[Tpunnumnel aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTMYECKHE AaCMEKThl HCIOJIb30BaHMS TEIUIOBBIX JBUTareneil. TeroBoe
3arpsi3HEHHUE OKPYXKAOIIEH CPebl.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI:  XOJOAMIIbHUK,
KOHJTUITMOHED, TU3ETbHBINA U KapOIOPAaTOPHBIN ABUTATENH, TAPOBasi TYpOUHA, MOTyYECHUE
CBEpXHU3KHX TeMIEpaTyp, YTHUIM3ALUS «TEIJIOBBIX» OTXOJIOB C HCIOJIb30BAHUEM
TEIJIOBOTO HACOCa, YTUIU3AIMS OHMOOPTraHMYECKOrOo TOIUIMBA JUIsl  BBIPAOOTKU
«TETJIOBOI» U 3JIEKTPOIHEPTHUHU.

Hemoncmpauuu.

N3meHeHnne TemiepaTypsl Mpy aiuadaTuueCKoM pacIIupEeHUH.

Bo3aymHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue aqnabaTHOro npouecca.

KomrbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne yaenbHON TEMI0EMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.



HccnenoBanne aqnabaTHOTO MpoIiecca.

N3yueHne B3aWMOCBSA3M DHEPIUM MEKMOJIEKYJSIDHOTO  B3aWUMOJICHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHueHcauus. VcnapeHue u KumneHue. YJieiabHas TeruioTa
napooOpa3oBaHusl.

HacelleHHbIe M HEHACBIIEHHBIE Napbl. KauecTBEHHAsl 3aBUCUMOCTh TUIOTHOCTH U
JaBJICHUS, HACBIIIEHHOTO Tapa OT TeMIepaTypbl, HMX HE3aBUCUMOCTh OT O00BEMaA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATypPbl KUTICHUSI OT JABJICHUS B AKUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTbD.

Teépmoe Ttemo. Kpucrammmyeckue u amopdHbie Tena. AHH30TPONHS CBOWCTB
kpuctauioB. [lmaBneHne w Kpuctaimmsauus. YJeldbHAs TEIUIOTA IUIABJICHUS.
Cyb6numarnmsi.

Hedopmaruu tBEpAOro Tena. Pactsxenue u cxarue. Casur. Moayns HOwra.
[Ipenen ynpyrux nedopmaruii.

TemnoBoe pacimupeHue >KUJIKOCTEH M TBEPABIX Tel, O00bEMHOE W JIMHEWHOE
pacumpenre. AHTapMOHHU3M TEIUIOBBIX KOJIEOAHWW YacTHUI] BEIIECTBA KaK MpPUYMHA
TEIJIOBOTO pacUIupeHHs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHue TerIoBoro OanaHca.

[ToBepxHocTHOE HarskeHHe. Koa(phUIMEHT MOBEPXHOCTHOTO  HATSHKEHUS.
Kanmunnsapusie saBieHus. [laBiaeHHe MO MCKPUBIEHHONW MNOBEPXHOCTBIO KHUJKOCTH.
®opmyna Jlannaca.

TexHn4ecknue yCTpOMCTBA U TEXHOJIOTUYECKHE MPOLECCHI: KUAKUE KPUCTAILIBI,
COBPEMEHHBIE MaTEPHUAIIBI.

Hemoncmpauuu.

TermioBoe pacliupeHue.

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunienune. Kunenue mmpu noHM>XKEHHOM JIABJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOI'O HATSKEHUS.

OMNBITH C MBUTBHBIMH TVIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Buaer nepopmaruii.

HaOmronenne manbix aedopMariuid.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.

N3mepenue yaenpHON TENIOTHI IUIABJICHUS JIbA.

N3ydyeHne CBOMCTB HACBIIIEHHBIX APOB.



W3mepenne aOCONMIOTHONW BI@XHOCTH BO3JAyXa M OILIEHKa Macchl MapoB B
IIOMEILICHNH.

N3mepenune ko3 puirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenne monyis FOnra.

HccnenoBaHue 3aBUCUMOCTH Je(OpMallui pe3MHOBOro 00pasia OT MPUII0KEHHON
K HEMY CHJIBL.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnekmpuueckoe noJe.

OnexTpuzanmss Teal M €€ TMposiBICHUS. OJEeKTpuueckuil 3apsa. JlBa Buga
NEKTPUYECKUX  3apsAfaoB. [IpOBOJHMKHM, AMDJIEKTPUKHM W IOJYNPOBOJHHKHU.
DNIeMEHTapHBIN 3JEKTPUUECKUI 3aps/l. 3aKOH COXPAaHEHHUS dJIEKTPUUECKOTO 3apsa.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsaabl. 3akoH Kymona.

Onextpuyeckoe noje. Ero neiictBue Ha 3J€KTPUUYECKHUE 3apsibl.

Hanpsoxk€HHocTh anektpudeckoro nodst. [IpoOusiit 3apsa. JIunun HanpsxEHHOCTU
IEKTPUYECKOro nojst. OMHOPOIHOE IIEKTPUYECKOE TIOJIE.

[ToTeHIIMANBHOCTD  JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTH IMOTEHUMANIOB U
HanpspkeHue. [loTeHnuanbsHas sHeprus 3apsa/ia B 3JE€KTpocTaThueckoM noJie. [loreHnnan
IIEKTPOCTATUYECKOTO MoJIsl. CBA3b HAPSHKEHHOCTH IOJISI M Pa3HOCTH MTOTEHIUAIIOB JUIS
3JIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOIHOTO).

[TpuHIMI CyTIEPIIO3ULIMH AIEKTPUUIECKUX MOJIEH.

[lone Ttoueunoro 3apsina. Ilonme paBHOMepHO 3apstkeHHOM cdepbl. [loise
PaBHOMEPHO 3apsDKEHHOro 1o oObéMy 1mapa. Ilome paBHOMEpHO 3apsHKEHHOU
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JIMHMA HANpPSKEHHOCTH JTHX TOJNEH U
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsIIOB.

JIMDNEeKTpUKN B DJIEKTPOCTATHUYECKOM ToJie. JlunpnekTpuueckass MPOHUIIAEMOCTb
BEILECTBA.

KongencaTtop. OneKTpOEMKOCTh KOHIEHCATOpa. OJEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOopa.

[TapajutenpHOE coequHEHUE KOHAEHcaTopoB. IlocienoBaTenbHOE COEOUHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBrKeHWE 3apsyKEHHOM YaCTULIBI B OJTHOPOIHOM 3JIEKTPUYECKOM TOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  AJIEKTPOCKOIL,
ANEKTPOMETp,  dBJEKTpOoCTaTHYecKash  3al[uTa, 3a3eMJIEHHE  3JIEKTpOnpuOOpOB,
KOHJIeHCaTophbl, reHepatop Ban ae I'paada.

Hemoncmpauuu.

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX LIAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anekTpoctatnueckoro reHeparopa (Ban ge ['paada).

[TpOBOJTHUKH B 3JIEKTPUYECKOM TOJIE.

DnekTpocTaTHyecKas 3aluTa.



YCTpOUCTBO U IEUCTBHE KOHIEHCATOPA ITOCTOSIHHOM Y MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTb 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOAAW IJIACTHH,
pacCTOAHUS MEXKIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apsKEHHOTO KOHJIEHCATOopa.

3apsaKa U pa3psika KOHJIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaOnronenue mnpeBpalieHusi 3HEPTUM 3apsHKEHHOTO KOHJIEHCATOpa B DHEPTUIO
W3JIy4EHUS CBETOANOIA.

N3ydeHnne npoTekaHus TOKa B LIETH, COAEpKaIleil KOHEHCATOP.

Pacnpenenenrie pa3HOCTH MOTEHIMAIOB (HAMPSDKEHUS) MPU MOCIEA0BATEILHOM
COEMHEHUU KOH/ICHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyueckKuil mox.

Cuia toka. [TocTosIHHBIN TOK.

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

3akoH Oma Jid yyacTka IeMu.

DIEKTPUYECKOE COMPOTUBJIIEHUE. 3aBUCUMOCTbh COINPOTUBIICHHUS OJHOPOJHOTO
MPOBOJAHMKA OT €ro JUIMHbI M IUIOMIAAM I[ONEPEYHOTO CEUYECHHUA. Y ACIbHOE
COIPOTHUBJICHUE BEIIECTRA.

[TocnenoBaTenpHOE, TapauIEIbHOE, CMEIIAHHOE COEIMHEHUE ITPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpuueckux uenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JIenua.

MOITHOCTh  2JIEKTPUYECKOTO0 ToKa. TemioBas MOIIHOCTh, BbIACNIsSEMas Ha
pe3ucrope.

OJIC u BHyYTpEHHEE CONPOTHUBJICHHME MCTOYHHKA TOKAa. 3akoH Oma i TOJHOM
(3aMKHYTOM) 2JIEKTPUYECKOM 11enu. MOITHOCTh HCTOYHUKA TOKa. KOopoTkoe 3aMbIKaHUeE.

KonneHncaTop B 1lenu NOCTOSIHHOTO TOKA.

TexHuyeckue ycTpocTBa U TEXHOJOTHUYECKUE MPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTat, CYETUUK IIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

W3mepeHne CUITbl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT HANPSKEHUS JJIsl PE3UCTOpPa, JIAMITbI
HaKaJMBaHUS U CBETOAUO/A.

3aBUCUMOCTH COMTPOTUBIICHUSI IUJIMHIPUIECKUX TPOBOTHUKOB OT JTMHBI, TIJIOIA N
MONEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT COINPOTHUBIICHUS MPU TOCTOSHHOM
HaIpPsHKSHUH.

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

Crioco0bl coenmnHeHnst UICTOYHUKOB Toka, IJIC GaTapeil.



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

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanre CMEMAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIIEHUS IPOBOJHUKOB.

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

YBenuueHue npejena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne D/IC 1 BHyTPEHHETO CONTPOTHUBIICHHS] HCTOYHUKA TOKA.

HccnenoBanne 3aBucumoctd DJ{C raapBaHMYECKOro 3JEMEHTa OT BPEMEHHU NpHU
KOPOTKOM 3aMBIKAHUH.

HccenenoBanre pa3HOCTH MOTEHIMAIOB MEXKY ITOJI0CAMU HCTOYHHUKA TOKA OT CUJIBI
TOKA B LEIIN.

HccenenoBanne 3aBUCUMOCTH MTOJIE3HONW MOITHOCTY UCTOYHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu 6 paznuunbix cpeoax.

DnexTpudecKas MPOBOIUMOCTD PA3IIMYHBIX BEIIECTB. DJIIEKTPOHHAS ITPOBOIUMOCTh
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 THIIBI CAMOCTOSTENBHOTO pa3psaa. Monnus. [Lnazma.

TexHuyeckne yCcTpoMCTBa M MPAKTHYECKOE NMPUMEHEHUE: Ta30PA3PAAHBIE JIAMIIBI,
ANEKTPOHHO-Ty4YeBasg TpyOKa, MOJYyNPOBOJHUKOBBIE NPUOOPHI: U0, TPAH3UCTOP,
dboTOIMOA, CBETOMMOM, TajdbBaHWKA, PAPUHUPOBAHHE MEIM, BBHITUIABKA ATFOMHHHUS,
IIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONIPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHsl 3ekTposmsa dapazes.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAMMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

HaGmronenue amexTposusza.

N3mepeHnune 3apsaa OJTHOBAIEHTHOTO HOHA.

HccnenoBanre 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMITEPATYPBL.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

Pu3nyecKui NPaKTUKYM.

CriocoObl M3MepeHus: (PU3NYECKUX BEIUYMH C HCIOJb30BAaHHUEM AaHAJOTOBBIX U
U(POBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.



AOCOIOTHBIE W OTHOCHUTEIIbHBIE TMOTPEIIHOCTH H3MEPEHUH (DU3NYECKUX BEIMUYMH.
OneHka rpaHull IOrPENTHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, UCCIICIOBAHUN 3aBUCHMOCTEH (PHU3MYECKUX
BEJIMUMH, TpPOBEpKa TMPEIJIOKEHHBIX THUIOTe3 (BBIOOp M3 pabOT, OMHCAHHBIX B
TeMaTHYECKUX pazfienax «YUYCHHMUYECKUH OKCIEPUMEHT, JabopaTopHble paloThI,
MPAKTHKYM).

MexnpeaMeTHbIE CBS3H.

N3yuyenune kypca Gusuku yrryOon€éHHOro ypoBHsS B 10 Kimacce OCymecTBISETCS C
y4ETOM COJEPKATEIBHBIX MEXITPEAMETHBIX CBSI3EH ¢ KypcaMu MaTeMaTUKH, OUOJIOTUH,
XUMUH, TeOrpa(uu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie NOHAMUA, C6AZAHHbBIE C U3YUCHUEM MEMO0008 HAYUHO20
nOo3HaHUA: SBIICHUE, HAYYHBIN (akT, rumoTe3a, pusnueckas BEIHMYUHA, 3aKOH, TEOPHS,
HaOIOICHUE, DKCIEPUMEHT, MOJACIUPOBAHUE, MOJETb, H3MEpPEHWE, TOTPEITHOCTH
HU3MEPEHUM, U3MEPUTENbHBIC MPUOOPHI, IU(PPOBas Ja00paTOPHSI.

Mamemamuxka: penieHue CUCTeMbl ypaBHeHUM. JIuHeiHas QyHkius, mapabora,
runepooiia, ux rpaduKyd U CBOMCTBa. TpUroHOMeTpuUecKrue PyHKIMH: CUHYC, KOCUHYC,
TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. BeKkTopbl M HX
MPOEKIIMUA Ha OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexanwmdeckoe ABMKEHHE B KWUBOM Tmpupone, Auddys3us, ocmoc,
TEIIOOOMEH JKMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHHE OKPYXKAIOIIeH Ccpesbl,
yTUIM3alUsl ~ OMOOPraHMYEeCKOTO  TOIUIMBA /IS BBIPAOOTKM  «TEIUIOBOM»
AIEKTPOIHEPTUM, TTOBEPXHOCTHOE HATSXKCHHE W KaMWUISPHBIE SBJICHUS B MPHUPOJE,
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHASA MAcca, MOJTy4YeHUE HAHOMATEPHUAJIOB, TETJIOBBIE CBOMCTBA TBEPABIX
T€JI, KUJKOCTEW W Ta30B, XUJIKUE KPUCTAIIIbI, JJIEKTPUYECKUE CBOMCTBA METAILIOB,
AIEKTPOJUTHYECKAS TUCCOLMALINS, TalbBaHUKA, DJICKTPOHHAS! MUKPOCKOTIHA.

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

Texnonozus: npeoOpa3oBaHre ABWKCHUM C WCIIOJIb30BaHUEM MEXaHHU3MOB, yUET
CyXOro H J>KHJIKOTO TpPEHHS B TEXHUKE, CTAaTHUYCCKHEC KOHCTPYKIHMHM (KPOHIITEHH,
peléTyaTbie KOHCTPYKIIMH ), UCITOJIb30BAHUE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE
(rupockoIr, BOJIOMET U JIPyTHE), IBUTATE]Ib BHYTPEHHETO CrOpaHus, rapoBas TypOuHa,
OBITOBOM  XOJIOAWJIBHUK, KOHJWUIIMOHEDP, TEXHOJIOTHU TIOJYYCHUS COBPEMEHHBIX
MAaTEpPUaIoOB, B TOM YUCJIEC HAHOMATEPHUATIOB, U HAHOTEXHOJIOTUHU, JJIEKTPOCTATUYECKAS
3allKTa, 3a3€MJICHUE JICKTPOIPUOOPOB, ra30pa3psiAHBIC JIAMIIbI, TTOJYIIPOBOJHUKOBBIC
npuOOPHI, TAIbBAaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMM KA.

Tema 4. Maznumnmnoe noane.

B3aumopenicTBrEe MOCTOSSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM. MarHutHoe
noje. BekTop MarHUTHOW WHAYKIMU. [IpuHIMI Cynepno3WiMM MAarHUTHBIX MOJICH.
JIvHUM MarHUTHOW MHAYKLIHH.



MaruutHoe ToJie MPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHWKA, KATYIIKA 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 cuiel JlopeHiia.

MaruuTtHoe nose B BeuiecTBe. @eppOMarHeTUKH, Napa- U AUaMarHeTUKH.

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

Hemoncmpauuu.

Kaptuna nuHUI MHAYKIWA MAarHUTHOTO MOJIS MOJOCOBOTO M MOJKOBOOOpPa3HOTO
MMOCTOSIHHBIX MAarHUTOB.

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

B3aumopencTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

[evictBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBmKeHus My4yka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIUN EUCTBUS AIEKTPOUIMEPUTEIILHOTO NPHOOpa MarHUTORIEKTPUUECKON
CHUCTEMBL.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomeol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO TMOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIMM HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue 3JIEKTPOMArHUTHOM MHAYKUHUU. [IOTOK BEKTOpa MArHUTHOM WHAYKLIHH.
OJC wuHAyKOMU. 3aKOH DSIJIEKTpOMarHUTHOM wuHAykinuu @apanes. Buxpesoe
anexkTpudeckoe nose. Toku Dyko.

OJC nHayKUnK B IPOBOIHHUKE, ABUKYIIEMCS B OJTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenua.

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

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yCTpOWCTBA M TEXHOJIOTUYECKHUE MPOLECCHl: MHAYKIIMOHHAS I€Ub,
COJICHOW/I, 3al[UTa OT AJEKTPU3AIMHU TEJI PU IBUKCHUU B MArHUTHOM T10JI€ 3€MJIU.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Hccnenosanue 3aprucumMoctd 3/JC HHAYKIIUU OT CKOPOCTU U3MEHEHUSI MATHUTHOTO
IIOTOKA.



IIpaBuiio Jlenna.

[Tamenre MarauTa B aTlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBreHNE CaMOMHIAYKIIAH.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHAYKIIAH.

OnpeneneHue MHIYKIMY BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS] CAMOUHAYKIIUH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koyebdanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMS.

[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 koneOanuid. CBs3b aMIUTUTYIbI KOJ€OaHWN HMCXOJAHOU
BEJTMYMHBI C aMILTUTYJIaMU KoJieOaHU# €€ CKOPOCTH U YCKOPEHUSI.

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

[lonarue o 3aryxawmonux KoJjieOaHusiX. BbeiHyXaeHHBIE KoJjieOaHus. Pe3oHaHc.
PesonancHass kpuBas. BiumsHue 3aryxaHus Ha BHJI PE30HAHCHOM  KPHBOW.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3anuck K0e0aTeTbHOTO 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.

Koneb6arenbnbiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUs B UI€AIbBHOM
KojebarenbHoM KoHType. @opmyna Tomcona. CBsi3b aMIUTMTYIBI 3apsijia KOHAEHCATOpa
C aMIUIUTYJIOM CHJIBI TOKA B KOJIeOaTeTbHOM KOHTYPE.

3aK0OH COXpaHEHUs PHEPTUH B UACATHLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxarolue JIeKTPOMarHuTHbIe KoJieOaHusl. BIHYKIEHHBIE JIEKTPOMAarHUTHbHIE
KOJIeOaHusI.

[lepemeHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYAHOE U IEUCTBYIOLIEE
3HAYCHHE CUJIBI TOKA M HAMPSIKEHUSI IPU Pa3IUnIHON (HOpMe 3aBUCUMOCTH IEPEMEHHOTO
TOKa OT BPEMEHH.

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

Wneanvupiii  Tpancpopmatop. IlpomsBoactBo, mepenadya u  noTpeOieHHe
IIEKTPUYECKON SHEPTHH.

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

TexHu4ecKne yCTpONUCTBA U TEXHOJIOTMYECKUE MTPOLIECCHI: JIEKTPUUECKNAN 3BOHOK,
reHEPaTop MEPEMEHHOI0 TOKA, JIMHUM dJIEKTPOIIepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YacCTOTbl CBOOOJHBIX KOJIEOAHMH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['enepaTop He3aTyXaroUUX IEKTPOMArHUTHBIX KOJICOAHUIA.

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.

VY CeTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMaTOpa.

Mopnenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyM.

N3yuenne tpanchopmaropa.

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

HabGntogenue 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 pacpocTpaHeHUs 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.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYecKue YCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbBIE
MHCTPYMEHTHI, pajap, pajuONpUEMHUK, TEIEBU30p, aHTEeHHa, TenepoH, CBY-meus,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

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.

Habmoienue nnreppepeHunu u 1udpakinm 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,
noJisipu3anus, 1upakius, tHTepepeHIus.

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 PpACIIPOCTPAHEHHME CBETa B OJHOPOJMHON 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. [locTosHCTBO 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 MPETOMIICHHUS.

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. Pazpemaromas 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. [IprMeps!l KitaccudecKux HHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonsapu3zanus ceera.

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

Jemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccnenoBanne mpeaomMiIeHUs CBETA.

HaOmnronenue noJiHOro BHyTPEHHETo 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 nudpaxiuu ceera.

N3yuenue nudpakiinoHHON pErETKY.

Hab6mronenue nudpakiimoHHOTO CIIEKTpA.

HaGmronenne nucnepcuu cBera.

HaOmronenue nosisipuzaliiuu CBeTa.

[IpumeHeHune noasApoOUI0B 1 N3YUEHHUS] MEXAHUYECKUX HANPSKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

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 n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOIMUYECKUX CUCTEM.



Hab6nronenune nudpaxiuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

N3ydeHne noyisipu3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINY JIa3epPHOTO U3ITyUEHUS HA IBYX IIEISAX.

HabGnronenue nucnepcumu.

HabGmronenue u uccnenoBanue AMQPPaKIUuOHHOTO CIIEKTpA.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[lonydyeHue crekTpa H3ITY4YEHUS CBETOJIMOAA TPU TOMOUIM AUGPAKIHOHHOM
PELIETKU.

Pa3znes 6. OcHOBBI cieIHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHuIpl PUMEHMMOCTH KJIACCHYECKOM MexaHuKW. IlocTymarel cnenuanbHOU
TEOPHUH OTHOCUTEIIBHOCTH.

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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.

OnpeneneHrue UMITYJIbCa U DHEPTUU PESTUBUCTCKUX 4acTull (o Qororpadusim
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.

®orordpdexr. Ombitet A. I'. CroneroBa. 3akonnl ¢oTtodddexra. YpaBHeHHE
OunmTenHa 11a poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B 4aCTHOCTH, JaBJICHUE CBETa Ha aOCOJIOTHO MOTJIOMIAIOINIYIO U
abCOTIOTHO oTpaxarolryro noBepxHocts). 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 wusmepeHnii B Mukpomupe. COOTHOILIECHHS HEONpPeaAeIEHHOCTEN
['eitzendepra.

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

Hemoncmpauuu.

®oTo3PdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeENTHETO (poTodddekTa.

HccnenoBanrie  3aBUCUMOCTH CONPOTHUBIICHUS MOJIYIIPOBOAHUKOB oT
OCBELICHHOCTH.

Ceeroauon.



Conneunas Oatapes.

Yuenuueckuii 3kcnepumenm, nabopamopusie padomol, NPAKMUKYM.

Hccnenosanue Goropesucropa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus Gporordpdexra.

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

Tema 2. Quzuka amoma.

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

[Toctynater bopa. M3nmydenne u moriomieHne (OTOHOB MPH MEPEXoie 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 KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopaa.

HaGronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaOmronenue TuHe4aToro cnekTpa.

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. 3otomsl.

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

3aKkOoH paJIMOAKTUBHOrO pacnaaa. PannoaktuBHbie M30TOMBI B pupoje. CBoiicTBa
VOHU3UPYIOIIErO0 M3JIydyeHHs. BiusHUE paavOakTUBHOCTA HAa JKUBBIE OPraHU3MBL.
EctecTBennsbiit ¢hon uznyyenus. Jlozumerpus.

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

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

MeTtobl perucTpaiuy U UCCIAEA0BAHUS 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 usnueckoi KapTUHBI MHPA.

TexHH4eCKrue YCTPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: JIO3UMETP, Kamepa
Bunbcona, simepHbI peakTop, TEPMOSIIEPHBIN peakTop, aToMHas O0MO0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.



Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTOrpadusm).

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 (DU3UKH 7151 OOBSICHEHUSI IPUPOABI KOCMUYECKUX
00BEKTOB.

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

Bup 38€3qH0T0 HeOa. Co3Be3aus, ipKue 3BE3/bl, IUNIAHETHI, UX BUUMOE JIBUKCHUE.

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» IIJIs 3BE3]l TJIABHOM MOCIIEIOBATEIIBHOCTH. BHYTpeHHEe CTpoeHHE 3BE3.
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXO0XKICHUU U 3BOToNMN CoNHIA U 3BE31. DTarbl
YKU3HHU 3BE3I.

Muneunsiii [TyTh — Hama "anaktuka. [Tonoxxenue u nukenue ComHia B ['anakTuke.
Turnbl ranakTuk. PaguoranakTuku v kBa3zapbl. YEpHBIE ABIPHI B SiApaxX rajJakTHK.

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

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaOmronenust 3BE3mHOro Heba HEBOOPYKEHHBIM TJIa30M C  HUCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPWIOKEHUN JJI1 ONpeAesieHUus MOJOKEeHUsI HEOeCHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3/1Ms CEeBEepHOro MOJIyIIapHs U IPKUE 3BE3bI.

Hab6mronenus B Teneckon JIyHbl, TIaHET, TYMAHHOCTEH M 3BE3IHBIX CKOTICHUH.

Du3uyecKuil MPAKTUKYM.

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

[IpoBeneHrEe KOCBEHHBIX M3MEPEHUN, UCCIICIOBAHUN 3aBUCUMOCTEH (PHU3UUYECKUX
BEJIMUMH, TPOBEpPKa TMPEIJIOKEHHBIX TUMOTe3 (BBIOOp M3 pabOT, OMUCAHHBIX B
TeMaTUYECKUX pazfenax «YUCHHUYECKUH OKCIEPUMEHT, JabopaTopHble paloTHI,
MPAKTUKYM» ).

Oo6o0marouiee NOBTOPEHHUE.

OO6o0menne M cucTeMaTU3alus COJEpKaHUS pa3lesioB Kypca «MexaHuKay,
«MonexynsipHasi ¢pu3MKa U TEPMOJMHAMUKAY, «IDIEKTpoauHamuka», «KomneOanus u
BOJTHBI», «OCHOBBI CHEIHAIBHON TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBas (usmkay,
«DJeMEHTBI aCTPOHOMUU U aCTPODUIUKIY.



Ponb ¢hu3ukm 1 acTpOHOMUM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COIMMAIEHON U
ITUYECKON cdepax AesITeNbHOCTU YelOBeKa, POJib U MECTO (PM3UKU M ACTPOHOMHH B
COBPEMEHHOM HAyYHOW KapTUHE MHUPA, 3HAYECHHUE ONMKUCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
00BSICHUTEIILHON U TPOTHOCTUYECKON (PYyHKIMM (PU3UIECKON TEOPHH, pOib (GHU3UIECKON
Teopur B (GOPMHUPOBAHUU TMPEACTABICHUM O (U3MUECKON KapTUHE MUpPa, MECTO
bu3nUeckoil KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H.

Nzydenne xkypca pusuku yriyoaéaHoro ypoBHs B 11 kitacce oCylIecTBIsSIETCS C
y4ETOM COJEpKATEIbHBIX MEXITPEAMETHBIX CBSI3EHM ¢ KypcaMu MaTeMaTUKU, OUOJIOTUH,
XUMUH, TeOrpa(uul ¥ TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUA, CEA3AHHBLIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBIICHUE, HAYYHBIN (PakT, TUIIOTE3a, GU3NUecKasi BEIMYUHA, 3aKOH, TEOPHS,
HAOJIOZICHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEeNb, H3MEpPEHHEe, 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 QyHKIu. [Ipu3Haku nomooust TpeyroabHUKOB, ONPECICHHUE TII0IATN
II0CKUX puryp u oobéma Ted.

buonozusa: >nexrpuueckue SBICHUS B )KUBOM MPUPOJIE, KOJIEOATEIbHBIC IBUKCHUS
B JKMBOW TIPUPOJAE, IKOJOTMYECKHME PHUCKH TIPU MPOU3BOJICTBE DIICKTPOIHEPIUH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpellbl, YAbTPA3BYKOBAs TUArHOCTHKA B
MEIUIMHE, ONITUYECKUE SBJICHUS B dKUBOU IPUPOJIE.

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

T'eocpagpua: mMarauTHBIC TONIOCA 3€MJIM, 3aJIEKW MArHUTHBIX pya, (OTOChEMKA
3eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonozusn: TPUMEHEHUE  IIOCTOSAHHBIX  MAarHUTOB,  3JEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND SIKOOM, TeHEpATOp MEPEMEHHOT0 TOKA, MHIYKIIMOHHAS TIeYb, TUHUU
AJIEKTpONEPEaay, AJIEKTPOJABUTrATEb, PANap, PAAUONPUEMHUK, TEJIEBU30D, AHTECHHA,
tenedon, CBU-neusn, ynpTpa3ByKkoBasi JUAarHOCTHUKA B TEXHUKE, POCKIIMOHHBIN anmapar,
BOJIOKOHHAsl ONTHKA, COJHEYHass Oarapesi, CIyTHUKOBbIE TPUEMHHKH, sIepHas
SHEPreTUKA U YKOJOTMYECKUE ACTIEKThI €€ pa3BUTHUSL.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE
HA  YPOBHE CPEAHEI'O OBIIEI'O  OBPA3OBAHUMAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS y4ueOHOro npeamera «Du3uKa» IOIKHBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOy4aroluxcs  PyKOBOACTBOBATHCS
cOpPMUPOBAHHON BHYTPEHHEM MO3MLKENH JMYHOCTH, CUCTEMOW LIEHHOCTHBIX
OpUEHTALIUIA, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUMN, COOTBETCTBYIOUIUX TPAAULIMOHHBIM
LHEHHOCTSIM POCCUHCKOro OOIECTBa, pPAaCIIMPEHUE >KU3HEHHOIO ONbITA W OIbITa
JEATEIbHOCTH B TMPOILECCE pEeaJu3allMd OCHOBHBIX HAIPaBICHU BOCIHMTATEIbHON
NEeATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JaaHCKOr0 BOCIIUTAHUA:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3ULIMK OOYydYaIoOIIEerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHCKOI0 OOIIECTBA;

IPUHATHE TPaJULIHOHHBIX 00IIeYeI0BEUECKUX I'YMaHHCTHYECKUX 17}
JEMOKPaTUYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYHO JEATEIBbHOCTh B MHTEpPECAX TIPaXkIAHCKOTO
oO1L1ecTBa, yuacTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aliy;

YMEHUE B3aUMOJICHCTBOBATh C COLMAIIBHBIMA MHCTUTYTaMU B COOTBETCTBHH C MX
(GYHKIUSAMU U Ha3HAUCHUEM;

TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPaXKTAHCKON MACHTUYHOCTH, NaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHWE K TIOCYJapCTBEHHBIM CHUMBOJAaM, JIOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMS;

CHIOCOOHOCTh OLIEHMBAaTh CUTYallUI0 M TPUHHMATh OCO3HAHHBIC pEILIEHUS,
OPHUEHTHPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M LEHHOCTH, B TOM 4YHUCIE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMUUBOTO OyAyIIETo.

3CTETHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucylero (pu3n4eckoil Hayke.

TPYA0BOT0 BOCIIMTAHUS:

MHTEpEC K pa3iMyHbIM cepaM MpoecCHOHATbHON NeATebHOCTH, B TOM YHCIIE
CBS3aHHBIM C (DU3UKON M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIieit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHMIO M CAMOOOPa30BaHUIO B 00JaCTH (PU3UKU
Ha NMPOTSHKEHUH BCEU JKU3HMU.

IKOJIOrHYECKOr0 BOCIIUTAHMA:

c(OPMUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYphl, 0OCO3HAHHUE TTI00aTbHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE M OCYLIECTBJIICHUE JCHUCTBUU B OKPYXAKOLIECH CpEeAe HAa OCHOBE
3HaHUS 1eJIel YyCTOMYUBOrO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OMbITa JACSATEIBHOCTH IKOJIOTMYECKOM HAINpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3HKE.

HEeHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NMUECKON HAYKH;

OCO3HAHUE I[EHHOCTU HAYYHOU AESATEIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUCHUS
GU3UKKA  OCYIIECTBIISITH  NMPOCKTHYID WM HCCJIEAOBATEIBCKYIO  JEATEIBHOCTH
WHUBUTYyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckune aecTBUs:

CaMOCTOATENBHO (HOPMYITUPOBATh U aKTYaJTU3UPOBATH MPOOIIEMY, paccCMaTpUBATh
€€ BCECTOPOHHE;

OTIPEIEIISTH LEH ACSITEIIbHOCTH, 3a/1aBaTh TapaMETPhl U KPUTEPUU UX JTOCTHKECHUS,

BBISIBJIAITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKUX
SIBJICHUSIX;

pa3pabaThiBaTh IUIaH pEIICHHsS MPOOJIeMbl C YYETOM aHadu3a HMEIOIINXCA
MaTepHabHBIX U HEMAaTEpUATIBLHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JACSATEILHOCTb, OIEHWBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU TOCJIEICTBUHN AEATEILHOCTH;

KOOPJAMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSX pPEallbHOrO, BUPTYaJIbHOIO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

BIAJCTh HAyYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TMOHSATUSMU U METOJaMU
bu3nUecKoil HayKH;

BJIAJICTh HABBIKAMH y4eOHO-HCCIIEIOBATEIbCKON W TMPOEKTHON IEATEILHOCTH B
00JyacTu (pU3HUKHU, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOATEILHOMY MTOUCKY METOJIOB
pemeHust 3amad  (PU3MYECKOrO COACpP)KAHUSA, TPUMEHEHUI0 pPa3IMYHBIX METOJ/IOB
MO3HAHUS,

BJIQJICTh BUJAMH JICSITEIBHOCTH IO TMOJYyYEHUIDO HOBOTO 3HAHHUS, €ro
WHTEpIIpeTaluu, MPeoOpa30BaHUIO U MPUMEHECHHIO B PA3JIMYHBIX YUYCOHBIX CUTYaIUsIX, B
TOM YHCJIE IPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DPU3UKH;

BBISIBJISITH IPUUMHHO-CJICJICTBEHHBIC CBSI3U M aKTYaJIM3UPOBATh 3aJ1auy, BbIABUTAThH
TUNOTE3y €€ pelleHns], HAXOIUTh apTyYMEHTHI JIJIs I0Ka3aTelIbCTBA CBOUX YTBEPIKICHUM,
3a/1aBaTh MapaMmeTPbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBaTh TOJIYUYCHHBIC B XOJI€ PEIICHUS 3aJa4d PE3yJIbTaThl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh ©  (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJadyd B  00pa3oBaTEIbHOMN
NeSATETLHOCTH, B TOM YHCIIC TIPU U3y4eHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;



yMETh MEPEeHOCUTh 3HaHUs 10 (u3MKe B  MPAKTUYECKYIO  00JacThb
KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 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 PpA3HBIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBIATH IIOWCK, aAHAJIU3,
CHUCTEeMATHU3AlMI0 W MHTEPOPETAUI0 HHPOPMAIMU pa3INYHbIX BHUAOB H (opM
IIPECTABIICHHUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(POpMAIIHH;

WCITOJIB30BATh CPE/ICTBA WH(DOPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHI B
pElICHNA KOTHUTHMBHBIX, KOMMYHHMKAaTUBHBIX U OpPraHU3AIlMOHHBIX 3a/ad C
coOnroaeHueM  TpeOOBaHMI  SPrOHOMUKHM, TEXHHUKM O€30MacHOCTH, T'MTUEHBI,
pecypcocOepekeHusi, MNPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMALMOHHON
0e301acCHOCTH;

co371aBaTh TEKCThI (PU3UYECKOTO COJIEpKaHUsSl B Pa3IMUHBIX (hopmaTax ¢ y4ETOM
Ha3HaueHUsS HMHPOpPMALMU U LEJIEBOM ayJuTOpHUM, BBHIOMpas ONTUMAIbHYIO (Bopmy
MPEACTABIICHUS U BU3yaAJIU3aALIUH.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3HKU U BO BHEYPOUHOU AESATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYallUd U CMSTYaTh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTI0Ib30BATh MPEUMYIIIECTBA KOMAaHHON U MHANBUYAJIbHON pabOThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX IEUCTBHUI C yUETOM OOILIMX UHTEPECOB
Y BO3MO>KHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOM JIEATEIIbHOCTH, OPTaHW30BbIBATh U KOOPAUHUPOBATH
JEUCTBHS 110 €€ TOCTUKEHHIO: COCTABJIATH IJIaH JEUCTBUN, PACIIPEIEIIAT POJIU C YYETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PEe3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIaJla M KaXXJOTO y4aCTHUKA KOMAaHJbI B OOIIMiA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npe/yiaratb HOBBIE IPOEKTHI, OLEHUBATh MAEU C T[O3UIUU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITH TO3UTUBHOE CTPATErMYECKOE MOBENCHUE B PA3JIMYHBIX CUTYaLHsX,
MPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATHUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHUS

Camoopranusanus:

CaMOCTOATENBLHO OCYIIECTBIISATh O3HABATEIBHYIO JIEATEILHOCTh B 00J1aCTH (PUBUKHU
Y aCTPOHOMUH, BBISBIISATH IPOOJIEMBI, CTAaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJISITh IJIAaH PEHICHUS PAacUETHBIX M KAYECTBEHHBIX 3aj1ad,
IUIAH BBIMOJHEHMSI MPaKTUYECKOW paboThl ¢ yuy€TOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUM;



JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;
pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIUUHBIX MPEOYTCHUIH;

JienaTh OCO3HaHHBIN BEIOOD, apTyMEHTHUPOBATH €0, OpaTh Ha C€0s1 OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IPYAUIMU B 00JacTH (PUBHKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OILICHKY HOBBIM CHUTYyalHsM, BHOCUTb KOPPEKTHBBI B JESITEIBbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

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

UCIIONB30BaTh MPUEMBI pedIeKCUU s OICHKH CUTYyalluH, BBIOOpAa BEPHOTO
peuieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI M apTYMEHTHI APYTHUX [IPY AHAJIN3€E PE3YJIBTATOB IEATEIIBHOCTH;

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTAaTKH U JOCTOMHCTBA,

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

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKH.

B mnponecce NOCTHKEHMsI JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS IIPOrpamMMBbl IO
dbu3uKe U151 ypOBHS CPETHETO 00IIET0 00pa30BaHUs Y 00yJarOIIUXCsl COBEPIIICHCTBYETCS
AMOIIMOHAIIbHBIN UHTEIJIEKT, IPEAnoIaralomuil copMupoBaHHOCTb:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHUMAaTh CBOE 3MOLIMOHAJIBHOE
COCTOSIHHE, BUJIETh HAMPABIIECHUS PA3BUTUS COOCTBEHHOM 3MOLMOHANBHOU c(epbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBE/IEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K IMOLMOHAIIbHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHMBAllU{, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHUIO LENH U
yCcHexy, ONTUMHU3M, HWHUIUATUBHOCTb, YMEHUE JIE€WCTBOBAaTh, HCXOAA M3 CBOUX
BO3MOKHOCTEH;

IMMATHM, BKJIHOYAIOIIEH CIOCOOHOCTh MOHHMMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YIUTHIBATh €r0 MPHU OCYIIECTBIEHUHU OOILEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKNBAHMIO;

COLIMAJIBHBIX HAaBBIKOB, BKIIIOUAIOIIMX CIHOCOOHOCTH BBICTPAaUBAaTh OTHOUIEHUS C
JIPYTUMU JIOAbMU, 3200TUTHCSI, TPOSIBISITH HHTEPEC U pa3peniaTb KOHPIUKTHI.

[MPEAMETHBIE PE3VYJIBTATHI

K xonity oOyuenus B 10 knacce npeIMeTHbIC PE3yIbTaThl HA YTi1yOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

NOHUMATh POJIb (U3UKH B DKOHOMHUYECKOW, TEXHOJOTHYECKOM, SKOJIOTHYECKOH,
COLIMAJILHOW M 3THYECKON cdepax NesATeIbHOCTH uYeJIOBeKa, pojib U MECTO (PU3UKU B
COBPEMEHHOW HayYHOM KapTUHE MHUPA, 3HAUEHHUE OMUCATENBHOM, CHCTEMATU3UPYIOLIEH,
OOBSICHUTEIILHON W TMPOTHOCTHYECKOW (YHKIHN (PU3NYECKON TEOpUHM — MEXaHUKH,



MOJIEKYJISIPHOM (PU3UKK U TEPMOJUHAMUKH, POJIb (PU3HUECKOM Teopur B GOPMUPOBAHUU
IpeICTaBICHUN O (PU3NUECKON KapTUHE MUPa;

pa3nuyarh YCJIOBUS NPUMEHUMOCTH MoOJENed (U3NYECKUX Tl M IPOLECCOB
(s1BJIEHMI): MHEpLUAJIbHAsA CUCTEMA OTCUETa, A0COJIIOTHO TBEPJOE TENO, MaTepUAJIbHAS
TOUKA, PAaBHOYCKOPEHHOE JBWKEHHME, CBOOOJHOE MaJeHue, aOCONIOTHO YyIpyras
nedopMmanusi, abCONMIOTHO YHPYroe M aOCOIIOTHO HEYNpPYroe CTOJKHOBEHUS, MOJEIU
rasa, >KMJIKOCTH U TBEPAOT0 (KpUCTAIIIMYECKOI0) TeNa, UIealbHbIN a3, TOUCYHbIHN 3apsi,
OJIHOPOJHOE JIEKTPUYECKOE TOJIE;

pasznuyaTh yCIoOBHs (TpaHHIIBI, O0JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHMMAaTh BceOOIMN xapakTep (yHIAMEHTaJbHBIX 3aKOHOB U OTPaHHUYEHHOCTH
VCIIOJIb30BaHUs YAaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHATH MEXAaHUYECKUE MPOLIECCHl U SIBICHUS, UCHOJIb3YS
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHbl MEXAHUKUA (OTHOCUTENBHOCTh MEXAHUYECKOrO
IBUKEHUSI, (POPMYJIbI KMHEMAaTUKH PaBHOYCKOPEHHOI'O JIBWXKEHUS, NpeoOpa3oBaHMs
["anniiest mu1g CKOPOCTH U IEpeMELEHNs, 3aKOHbI HbI0TOHA, IPUHIIUII OTHOCUTEIIBHOCTH
['anuiiest, 3aKOH BCEMHUPHOIO TATNOTEHUs, 3aKOHBl COXPAaHEHUs MMIIyJIbCa U
MEXaHUYECKON AHEPrUM, CBSA3b PAOOTHI CHJIBI C U3MEHEHHUEM MEXaHMYECKON SHEepruu,
yCIIOBUSI PAaBHOBECHs TBEPAOIO Teja), MPU 3TOM HCIOJIb30BaTh MaTEMaTHUECKOE
BBIPQXCHUE 3aKOHOB, YKa3bIBaThb YCIOBUS TNPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB:
npeodpazoBanuii ["anues, BToporo u TpeThero 3akoHoB Hbl0TOHA, 3aKOHOB COXpaHEHHUS
VMITYJIbCA U MEXAHUYECKON YHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATh U OOBICHATH TEIIOBBIE MTPOLIECCHI U SIBJIEHUS, UCIIOJIb3Ysl OCHOBHBIE
nosioxkeHust MKT 1 3aKkoHbI MOJNEKYJIIPHON (PU3UKHU U TEPMOJIMHAMUKY (CBSI3b JaBICHUS
UJCAJIPHOTO Ta3a CO CPENHEM KUHETUYECKOM JHEPrued TEIUIOBOrO JBWKECHHUS U
KOHIICHTPALIMEN €T0 MOJIEKYJ, CBSA3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KUHETUYECKOU
SHEpPruer TEIUIOBOIO JBW)KEHUS €r0 4YacCTHUL, CBS3b JABJICHUS HICAIBHOIO Ta3a ¢
KOHIICHTpALIMEN MOJIEKYJI U €T0 TeMIleparypoH, ypaBHeHue MenneneeBa—Knanelipona,
NIEPBBI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHMS SHEPTMU B TEIIOBBIX ITPOLIECCAX),
IIPU OTOM HCIIOJIb30BATh MATEMAaTHUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—KnaneiipoHna;

AaHAJM3UPOBAaTh M OOBICHATH DJIJIEKTPUYECKHE SIBJIICHUS, HUCIOJIb3Ysl OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPAHEHUs AJIEKTPUUECKOro 3apsja,
3aKk0oH KyJnoHa, MOTEHIHAIBHOCTD 3JIEKTPOCTATUYECKOTO TOJISA, TPUHLINI CYTIEPIIO3UIUN
JJIEKTPUYECKUX TOJIEH, IIPU 3TOM yKa3blBasl yCIOBHS MPUMEHUMOCTH 3akoHa Kyiona, a
TaKXe TMPAKTUYECKU BaKHBIE COOTHOLIEHMS: 3aKOHbI OMa Ui y4yacTkKa LENU WU I
3aMKHYTOM 3JieKTpuyeckoi 1enu, 3akoHn /[xoymns—Jlenna, npaBuna Kupxroda, 3aKoHb
Ddapajes 4181 DISKTPOIIN3a);

ONHUCHIBaTh (PU3UYECKHE TMPOLECChl U  SBICHUS, WCIOJb3YSd BEIUYMHBIL:
IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, MMITYJIbC TEJIa U CUCTEMBI TEJ, CHUJIAd, MOMEHT
CUJIbI, JABJIEHUE, IOTCHLMAJbHAs DHEPrUs, KUHETUYECKAs JDHEPIHs, MEXaHUYECKas
3Heprusi, paboTa CUJIBl, LIEHTPOCTPEMUTEIHHOE YCKOPEHHE, Cuja TSDKECTH, Cuila
yIPYTrOCTH, CHJIa TPEHUS, MOIIIHOCTb, SHEPTHs B3aUMOJEHCTBHS Tena ¢ 3eMi€i BOIN3H
e€ MOBEpXHOCTH, SHEPrusl ympyrow naedopManuu MPYKUHBI, KOJUYECTBO TEILIOTHI,



abCoIOTHAs TeMmIeparypa Tena, padoTa B TEpPMOJWHAMHUKE, BHYTPCHHSS JHEPIHS
UJ€IbHOIO0 OJHOATOMHOTO Ta3a, paboTa UealbHOrO ra3a, OTHOCUTENbHAS BIAXXHOCTh
Bo3nyxa, KIIJI waeanbHOro  TEIJIOBOrO  JBUTATENsl;  DJIEKTPUYECKOE  TOJIE,
HaMPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsl, HAMPSHXKEHHOCTH MOJSL TOUYEYHOTO 3apsija Wiu
3apsOKEHHOTO 11apa B BAKYyME U B AUAJIEKTPUKE, TOTSHIIHAI SJIEKTPOCTATHYECKOTO OIS,
Pa3HOCTh MOTEHIMAIOB, JIEKTPOABMKYIIAsl CUJla, CHJIA TOKA, HAMPSIKEHHUE, MOIIHOCTh
TOKa, DJIEKTpUYECKast EMKOCTb IIIOCKOTO KOHJIEHCATOPA, COMPOTUBIICHUE YYaCTKA LIETIH C
MOCJICIOBATEIPHBIM W MAapajUICIbHBIM ~ COCIMHEHHWEM  PE3UCTOPOB,  DHEPTHS
AIIEKTPUYECKOTO TOJIA KOHICHCATOPA;

OOBSICHATH OCOOCHHOCTH TPOTEKaHUS (U3MUECKUX SBICHUN: MEXaHMYECKOEe
JBUKECHHE, TETNIOBOE JBMKCHHE YaCTHUIl BEIIECTBA, TETNIOBOE PaBHOBECHE, OPOYHOBCKOE
nBwkenue, mauddys3us, uUcCHapeHue, KUINCHUE ¢ KOHJCHCAIWsA, IUIABJICHHE U
KpUCTaJUTA3AITHS, HaIPaBJICHHOCTH TeIUIONepeIauH, AIIEKTpU3aLUs TeN,
HKBUMOTEHIIUAILHOCTh TOBEPXHOCTH 3aPsHKEHHOTO MPOBOIHUKA,;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hM3HUECKON BEIUUYHMHBI OT JIPYTOi
C HCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUU, MPU OSTOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCUpOBaTh Pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUYECKHX BEIUYUH B BHUJIC
rpa@ukoB ¢ y4€TOM aOCOJIIOTHBIX MOTPEUTHOCTEN H3MEPEHHM, JenaTh BBIBOJBI 1O
pe3yibTaTaM UCCIeI0BaHuUS;

MPOBOJIUTh KOCBEHHbIE M3MEpEHUs (DU3UUYECKUX BEIMYMH, MPU TOM BbIOMpATH
ONTHUMANBHBIA METOJ W3MEPEHHUs, OIICHUBATH aOCONIOTHBIE W OTHOCHTEIIBHBIC
MOTPEINTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUM;

MPOBOJIUTH OMBITHI IO TMPOBEPKE TMPEIIOKEHHON THIIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH TIOJTyICHHBIC
pe3ynbTaThl U JCNaTh BBIBOJ] O CTATyCE MPEI0KEHHON TUITOTE3HI;

co0ro1aTh paBmiia 0€30MacHOTO TPyAa MPH MPOBEIEHUHU UCCIEI0OBAaHUHN B paMKax
y4eOHOTO JKCIMEPUMEHTA, MPAKTUKyMa W Y4eOHO-HCCIIEIOBATEIbCKON U TIPOCKTHOU
JESATETLHOCTH C WCIIOb30BAaHUEM W3MEPUTEIBHBIX YCTPOUCTB, M JaOOPATOPHOTO
000pyT0BaHUS,

pemarh pacdy€éTHBIC 3aJa4M C SBHO 3aJIaHHOM W HESBHO 3aJaHHON (H3HMYECKOU
MOJIEJIbIO: HA OCHOBAaHWH aHAJIM3a YCIOBUS OOOCHOBBIBATH BIOOP (DM3UUECKON MOJIEIH,
OTBEYArOIIel TpeOOBAHMAM 3aa4d, MPUMEHSITH (POPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (PU3UYECKUX TEOPUH MPU UCIOJIB30BAHUU MATEMAaTHYECKUX METOJIOB
pemieHuss 3amad, TMPOBOAWUTH pPacdy€Thl HAa OCHOBAHWHM HWMEIOIIMXCS JIaHHBIX,
aHAM3UPOBATh PE3YJIBTATH K KOPPEKTUPOBATH METOIBI PEIICHUS C YIETOM TOJTYICHHBIX
PE3YIIbTATOB;

pemaTrh KadyeCTBEHHBIC 3a/Jaud, TPeOyIomre NMPUMEHCHUS 3HAHWUW W3 Pa3HBIX
paszmenoB Kypca (U3MKH, a TaKKEe HWHTETPAllMM 3HAHWA W3 JAPYTHX TPEIMETOB
CCTECTBEHHO-HAYYHOTO IHMKJIA: BBICTPAWBAaTh JIOTHYCCKYIO IIETIOYKY PACCYKICHHUH C
OTIOPO¥ Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SBIICHHUS,;

WCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS JJIsi OOBSICHEHWS OCHOBHBIX MPUHITUTIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJOTHYECKUX
IPOLIECCOB;



IPUBOJUTH TMPHUMEPHl BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MTPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOT UM,

aHAIM3UPOBaTh W OLIGHUBATh IMIOCJIEICTBHUS OBITOBOM M MPOU3BOJACTBEHHOM
NESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMM TMIPOILIECCAMH, C TO3UIUHN
HKOJIOTHYECKOM 0€30MaCHOCTH, PE/ICTABICHUN O palliOHATILHOM MPUPOI0I 0JIb30BaHUH,
a TaKXe pa3yMHOM HCIIOJb30BaHNH JOCTHKECHUN HAYKU U TEXHOJIOTUH JIJIs JAIbHENIIIETO
Pa3BUTHSA YETIOBEUECKOTO OOIIECTBA;

OPUMEHATH pa3duyYHble CcrmocoObl paboTbl ¢ uHpopMaueln (U3NYECKOTO
COZIEpKaHUsl C HCIOJIb30BAHHEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTHH, MPHU
3TOM HCIOJIb30BaTh COBPEMEHHBIE HMH()OPMAIIMOHHBIE TEXHOJIOTUM [IJIsl TIOMCKa,
nepepaboTKi U TMPEAbABICHUS Y4eOHOM H HAYYHO-TIOMYJISIpHON uHOpMaIu,
CTPYKTYpUPOBAaHUA M HMHTEpPOpETaluyd HWHGOPMALMU, MOIYUYEHHOM M3 pa3IHMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMy0 HH(OPMALMIO U OLEHUBATh €€
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOLMXCSI 3HAHWM, TAK ¥ HA OCHOBE aHAJIN3a UCTOYHHKA
uHdopmaIuy;

IPOSBISITH  OPraHU3ALMOHHBIE W IIO3HABATEJIBHBIE YMEHMS CAMOCTOSTEIBHOIO
OpUOOpEeTEeHUs] HOBBIX 3HAHUM B TMPOLIECCE BBIINOJHEHUS MPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATENbCKUX padoT;

paboTaTh B IpyIIie ¢ UCIOIHEHUEM Pa3JIMUHbIX COLIMAIBHBIX POJIE, IUIaHUPOBAThH
paboTy TpyNIbl, PALMOHAIBHO pPACHpPEEHsaTh JEATEIbHOCTh B HECTAHIAPTHBIX
CUTYallUsIX, aJIEKBaTHO OLIEHUBATH BKJIAJ Ka)JOr0 M3 YYACTHUKOB IPYIIbI B PEIICHUE
paccMmaTpuBaeMon MpooOJIeMBI;

IOPOSIBJISITH MOTHUBALIMIO K Oyaymed mnpopecCHuoHaNIbHOW AEATENbHOCTH 110
CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPUIIS.

K xonity oOyuenus B 11 knacce npeIMeTHbIC PE3YIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb (PU3UKKW B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COIMAIBHOW W
TUUYECKON cepax NeATeIbHOCTH YeJIOBEKa, pojib U MECTO (PU3MKM B COBPEMEHHOMU
HAay4YHOH KapTUHE MHPA, POJIb ACTPOHOMUU B MPAKTHUECKOW JESITEIBHOCTH YEJI0BEKA U
JalbHENIIEM HAay4YHO-TEXHHUYECKOM  PAa3BUTHH, 3HaYEHUe ONMCaTENbHOM,
CHUCTEMATU3HPYIOIEH, OOBSICHUTEIBHOW M TMPOTHOCTHYECKON (yHKIMI (usndeckoi
TEOPUH — ODJIEKTPOJUHAMUKH, CHELUUAIbHOW TEOPHUH OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uky, poab GU3NUECKON TeopuH B (POPMHUPOBAHUHU MPEACTABICHUA O (PU3UUECKOU
KapTUHE MHpa, MECTO (PU3MYECKON KAPTUHBI MHUpPAa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIA O IPUPOJE;

pasznuyaTh YCJIOBHMS NPUMEHHUMOCTH MoOJelell (PU3MYEecCKUx Tea U MPOLECCOB
(sSBJE€HUI): OJHOPOJHOE  DJIEKTPUUECKOE M  OJHOPOJHOE MAarHUTHOE  TOJs,
rapMOHUYECKHUE KoJIeOaHUsl, MaTEMaTUYECKU MAaSITHUK, WACAIbHBIA MPY>KUHHBIN
MasiTHUK, TAPMOHUYECKHE BOJIHBI, HJI€AIbHBIN KOJIeOaTeNbHbIN KOHTYp, TOHKAs JIMH3A,
MOJIEJIEM aTOMA, AaTOMHOTO siipa U KBAHTOBOW MOJIEJIN CBETA;



pa3nuuaTh yCioBUs (TpaHHIIbI, 00JACTH) MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U OIPAaHUYEHHOCTb
VICITOJIB30BAHUS YaCTHBIX 3aKOHOB;

aHAJIN3UPOBATh U OOBACHATDH ANEKTPOMArHUTHBIE MTPOLIECCH] U ABJICHUS, UCIOIb3YsI
OCHOBHBIC IIOJIOKCHMSI M 3aKOHBl JJIEKTPOJMHAMHUKM M  CIEHHAIBHOM TEOpHUH
OTHOCHUTEJILHOCTH (3aKOH COXpPAaHEHHUsl AJIEKTPUYECKOro 3apsia, cuiaa Amriepa, cuia
JlopeHnia, 3aKOH DJJIEKTPOMAarHUTHOM HWHAYKUMM, mpaBwio Jlenua, cBsa3p IC
CaMOMHAYKIIMH B 3JIEMEHTE 3JIEKTPUYECKOM LEMU CO CKOPOCThIO U3MEHEHHSI CUIIBI TOKA,
MOCTYJIAThI CIIEIUATBHON TEOPUHM OTHOCUTEILHOCTU DUHIITEHHA);

aHAIM3UPOBaTh U OOBSACHATH KBAaHTOBBIE NPOLIECCHl M SBJICHUS, HCIHOJIb3YS
MOJIO’KEHUSI KBaHTOBOW (u3uku (ypaBHeHUEe DiHIITEHHA s poTodddexTa, nmepBolil U
BTOPOM MOCTyJaTel bopa, NpUHIMI COOTHOILIEHUs HeompeaeneéHHocTeil ['elizeHoepra,
3aKOHBI COXPAHEHUS 3apsA0BOr0 U MACCOBOI'O YUCEN U SHEPIUU B AJIEPHBIX PEAKIUSAX,
3aKOH pPa/IOaKTUBHOTO pacnaaa);

ONHUCHIBaTh (PU3UYECKHE TMPOLECChl U  SBJIEHUS, WCIOJIb3YysSd BEJIUYMHBIL:
HaIPSODKEHHOCTD  3JIEKTPUYECKOIO  I0JS, MOTEHIHMAI 3JIEKTPOCTATHYECKOrO MOJI,
Pa3HOCTh MOTEHUMAJIOB, JJIEKTPOABIKYINAs CWJIA, WHAYKIHMS MAarHUTHOIO IIOJIA,
MarHuTHBIM IIOTOK, cwia AwMinepa, WHAYKTUBHOCTb, DJJIEKTPOABWXKYIIAs CHJIA
CaMOMHAYKIMH, 3HEPrUsl MArHUTHOTO IOJIA NPOBOJHHMKA C TOKOM, PEISTUBHCTCKUMN
UMITYJIbC, TIOJIHASI SHEPTUsl, SHEPTUS MOKOSI CBOOOJHON YACTHIIbI, SHEPTUS U UMITYJIbC
(OoTOHA, MaCCOBOE UMCIIO U 3apsi A1Ipa, SHEPT U CBS3H sI/Ipa;

OOBSACHATh OCOOEHHOCTH MPOTEKAHMS (PU3UUECKUX SIBICHUMN: 3JEKTPOMArHUTHAS
WHIYKIUS, CAMOMHIYKIUS, pE30HAaHC, HHTep(depeHrs BOJH, TU(paKkus, Jucrepcus,
NOJIHOE BHYTPEHHEE OTpaxkeHue, potoanekrpuueckuil 3pdext (potoadpdexr), anbda- u
Oeta-pacnagbl saep, raMMa-u3JIydeHHUe siiep, GU3NUECKUEe MPUHLMIBI COEKTPATbHOTO
aHanu3a v paOoThI Jia3epa;

OIPENENATh HAIIPABJIEHUE UHIYKIIMM MAarHUTHOTO ITOJISI TPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopeniia;

CTpPOUTHh H300pakeHHE, CO3JaBaeMoOe IJIOCKMM 3€pKajioM, TOHKOW JMH30H, U
PacCUUTBIBATh €r0 XapaKTEPUCTUKH;

IIPUMEHATH OCHOBONOJIAralol1e ACTPOHOMHYECKHE MTOHATHUS, TEOPUH U 3aKOHBI JIJIS
aHaJln3a U 00bSICHEHUS (PU3MUECKHUX MPOLIECCOB, MPOUCXOIAIINX B 3BE3/1aX, B 3BE3/IHBIX
CUCTEMAaX, B MEXKTaJJaAKTUYECKOMN cpefie; ABMXKEHUS HEOECHBIX TEJl, SBOJIIOLMU 3BE3N U
Bcenennolii;

IIPOBOJUTH UCCIIEIOBAHNUE 3aBUCUMOCTEN (PU3NYECKUX BETUYHH C UCIIOJIb30BAHUEM
NOPSIMBIX U3MEPEHUMN, PU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIY4eHHOW 3aBUCHUMOCTH (PU3WYECKHX BEJIUYMH B BHUJE TpapUKOB C YUYETOM
aOCOJIIOTHBIX ~ MOrPEIIHOCTEH HW3MEpPEeHMi, JleJaTh BBIBOABI 10O  pE3yJbTaTam
UCCJIeI0BAHNUS;

IPOBOANTH KOCBEHHBbIE U3MEPEHHs] (PU3MUECKUX BEIUYMH, NMPU 3TOM BBIOUPATH
ONTHUMAJIbHBIA METOJ M3MEPEHMs, OLICHUBATh aOCOJIOTHBIE U OTHOCHUTEIbHBIC
NOTPELIHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUM;



MPOBOAUTH OMNBITHI 10 TMPOBEPKE MPEIJI0KEHHON THUMOTE3bl: IJIaHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATH MOJyYEHHbIE
pe3yJbTaThl U A€JaTh BBIBOJ O CTaTyCE MPEIJIOKEHHON THIIOTE3bI;

OMMUCHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;

cOOJII01aTh MpaBUIIa 0E€30IIACHOTO TPY/1a MPU MPOBEICHUH HCCIICIOBAHUN B paMKax
y4eOHOT0 JKCINEPUMEHTA, MPAKTUKyMa W Y4eOHO-MCCIIEOBATEIbCKON U TPOECKTHOU
NESATEIbHOCTH C HCIOJb30BAHUEM HW3MEPUTEIbHBIX YCTPOWCTB, M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacuy€THBIC 3a7a4d C SIBHO 33JaHHOW M HESBHO 3aJIaHHON (PU3MUYECKOU
MOJIEJIBIO: HA OCHOBAHHMY aHAJIM3a yCJIOBUS BHIOUPATh (U3UUYECKUE MOJEIIH, OTBEYAIOIIHE
TpeOOBaHMIM 3a7a4M, TPUMEHATH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThI
(bU3UYEeCKUX TEOPU TIPHU HCIIOIH30BAaHUN MATEMAaTUYECKUX METOJOB pPEIIeHUs 3ajad,
MPOBOJAUTH PACUYEThl HA OCHOBAaHUU UMEIOIIUXCS JJAHHBIX, AHATM3UPOBATh PE3YJIbTAThI U
KOPPEKTUPOBATH METOABI PEHICHUS C YUYETOM MOIYYEHHBIX PE3YJIbTATOB;

pemaTh KauyeCTBEHHbIE 3a/laud, TPeOylollMe MPUMEHEHHUsS 3HAHUW U3 Pa3HBIX
paznenoB Kypca (QU3MKH, a TaKKe HWHTErpallMi 3HAHWM U3 JAPYrHX MPeIMETOB
€CTECTBEHHO-HAYYHOI'0 IHMKJA: BBICTPAUBATh JIOTMYECKYIO LEMOYKY PACCYKICHHUI C
OTIOPO¥ Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKHUE SBIICHUS;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS JJIsi OOBSICHEHHS OCHOBHBIX MPUHIIUIIOB
paboThl U3MEPUTENBHBIX TMPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTHUYECKHUX
IIPOIIECCOB;

MPUBOJUTH TMPUMEPHI BKJIAJla POCCHUUCKHX W 3apyOCKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHUE HAYKH, B 00OBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHaJTu3UpPOBaTh M OIECHUBATh TIOCJIEACTBUS OBITOBOM W MPOU3BOJICTBEHHOM
NEATeIbHOCTH 4YeJIOBEKa, CBS3aHHOW C (PU3MYECKUMHU TMpolleccaMu, C TMO3ULHM
HKOJIOTHYECKOM O€30MaCHOCTH, IPEICTABIICHUN O palliOHATIBHOM MPUPOIO0TIOIH30BAHUH,
a TAK)KE Pa3yMHOM MCIIOJIb30BAHUU TOCTHKEHUM HAYKU U TEXHOJIOTUHN JJIs TAJIbHENIIIETO
Pa3BUTHS YEJIOBEUYECKOTO 00IEeCTBA;

OPUMEHSTh pa3IMyHbIe CHOCOOBI PpaboThl ¢ uWHGOpMaNKEe (HU3NIECKOTO
COJIepaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHH, MPHU
TOM HCIIOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJOTUU JIJIA TIOMCKA,
nepepadoTKM ¥ TPEIbABICHUS Yy4eOHOM W Hay4YHO-TIOMYJSApHON HH(OpMaIuy,
CTPYKTYpUpPOBaHUSI M HHTEpNpeTaluu HUHPOPMAIMU, TMOJYYEHHON W3 Pa3IUdYHBIX
HMCTOYHUKOB, KPUTUUYECKU aHAJTU3UPOBATh MOTy4yaeMyr0 MH()OPMAIIUIO U OIEHUBAThH €&
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIINXCS 3HAHUM, TaK U HA OCHOBE aHAJIM3a UCTOYHHUKA
uHpopmaIuu;

MPOSIBIIATh OpPraHU3AIlMOHHBIE M TI03HABATEIbHBIE YMEHHUS CaMOCTOSITEIBLHOTO
NPUOOPETEHUS] HOBBIX 3HAHMM B TIPOIIECCE BBIMOJHEHUS MPOCKTHBIX U y4eOHO-
MCCJIEI0OBATENLCKUX PadoT;

paboTaTh B IPYIINE C UCIIOTHECHUEM PA3IMYHBIX COIMATBHBIX POJICH, TUTAHUPOBATH
paboTy TpyNmbl, palMOHATIBLHO PACTIPENEIsITh IEATEIBHOCTh B HECTAHIAPTHBIX



CUTYyallUsIX, aICKBATHO OLEHUBATh BKJAJ KaXKJIOI0 U3 YYaCTHUKOB I'PYIIIbI B PEIICHHUE
paccMaTpuBaeMoi poOIeMBblL;

OPOSIBJISITh MOTHUBALIMIO K Oynymied mnpodecCHuoHaIbHOW JESTENBHOCTH I10
CHENHUATBHOCTIM (U3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

OnekTpoHHBIE (ITUGPOBHIC)

Ne KomnnuecTtBo yacos oOpa3oBaTebHbIE PeCypChl
i HawmmeHoBaHuWe pa3ienoB ¥ TeM MPOTPaMMBI
K/ pa6ots I1/ paGoTer
Bcero
Paznen 1. HAYUHBI METO/I IO3HAHMSI IIPUPO/IbI
1.1 Hayunslit MeTO MO3HAHUS TPUPOIBI 6 bubmmorexa LIOK
' Y A prpoX https://m.edsoo.ru/f16b68d7
Hroro mo pasneny 6
Paznen 2. MEXAHUKA
bubnuorexa LIOK
2.1 K 1 1
AHenMatiia 0 https://m.edsoo.ru/f16b68d7
bubnmnoreka IJOK
2.2 1
Auraniica 0 https://m.edsoo.ru/f16b68d7
bub6mmoreka [IOK
2.3 & 5 1
Craiica TEproro Tena https://m.edsoo.ru/f16b68d7
bubmmoreka [IOK
2.4 1 1
3aKOHBI COXpaHEHHS B MEXaHUKE 0 https://m.eds0o.ru/f16b68d7
Hroro o pasneny 35
Paznen 3. MOJIEKYJISIPHAS ®PU3NKA U TEPMOJANHAMUKA
bu6mmoreka IJOK
1 - i 1 1
3 OCHOBBI MOJIEKYJISIPHO-KHHETUYIECKON TEOPHH 5 https://m.edsoo.ru/fL6b68d7
butmmoreka [IOK
2 T .T 2 1
3 epMmoinHaMuka. TeruioBbie MalInHbI 0 https://m.edso00.ru/f16b68d7
bu6 OK
3.3 ArperaTHble COCTOSIHUS BelecTBa. Pa3zoBble IEPEXObI 14 1 Homoreka 11

https://m.edsoo.ru/f16b68d7
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Hroro mo paznemy 49
Paznen 4. JIEKTPOJIUHAMUKA
bubmmoreka [JOK
41 Onexrpuiecioe nose 24 https://m.eds00.ru/f16b68d7
. . bubmmoreka [JOK
4.2 IToCTOAHHBIN 3IEKTPUUECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bubmmoreka [IOK
43 oK B pasmHEIX cpefax 0 https://m.edsoo.ru/f16b68d7
Hroro mo pasneny 54
Paznen 5. ®DU3UYECKHI NPAKTUKYM
. bubnunoreka LIOK
>1 DUSHICCKHI IPAKTHKYM 16 16 https://m.edso0o.ru/f16b68d7
HUroro mo paznemy 16
PesepBHOE Bpems 10 bubmmorexa LOK
P P https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 170 16
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11 KJIACC

20P
KomnnuecTtBo yacos
Ne n/m HaumeHoBaHue pa3aeioB U TEM MPOrpaMMBI
Bcero K/pabotsr I1/ paboTer
Paznen 1. QJEKTPOJINHAMUKA
bu6nmoreka IJOK
L1 Marmrrioe niose 1 https://m.eds00.ru/39859ef1
bubmuoreka LIOK
12 HEKTPOMATHHTHAS HIHAYKIUS 13 1 https://m.eds00.ru/39859f1
HUroro mo paznemy 27
Paznen 2. KOJIEBAHHU S 1 BOJIHBI
bubmuoreka LIOK
21 Mexanndeckue KoiaeOaHus 10 https://m.eds00.ru/39859ef1
Bu6nuoreka IJOK
2.2 1
DJeKTpOMarHUTHBIC KOJeOaHus 5 https://m.eds00.ru/39859¢f1
bubmoreka IIOK
2.3 MexaHn4ecKe U JJIEKTPOMATHUTHBIE BOJIHBI 10 1 https://m.eds00.ru/39859ef1
bubmuoreka IIOK
24 Otk 29 1 https://m.edsoo.ru/39859f1
HUroro mo paznemy 60
Paznen 3. OCHOBBI CHE].[I/IAJII)HOﬁ TEOPUU OTHOCUTEJIBHOCTH
bubmuoreka IIOK
31 Ocroser CTO > 1 https://m.edsoo.ru/39859ef1
Hroro no pazuery 5
Paznen 4. KBAHTOBASI ®U3UKA
b K
4.1 KopmyckynspHO-BOTHOBOH Ayaln3M 15 nommorexa LO

https://m.edso00.ru/39859ef1
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bubmuoreka LIOK
4.2 o 5
st atova https://m.eds00.ru/39859ef1
4.3 ®u3uKa aTOMHOTO S7pa M 3JIEMCHTapHBIX YacTH 5 buomiorexa LIOK
' AP P i https://m.edsoo.ru/39859¢f1
Uroro no pazneny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU
| bubmuoreka LIOK
A 12
5 DNEeMEeHThI aCTPOHOMUU U aCTPO(DU3UKH https://m.eds00.ru/39859€f1
Hroro no pazneny 12
Paznen 6. PU3UYECKAN MPAKTUKYM
6.1 Ou3nUeCcKUil MPaKTUKYM 16 16
HUroro mo paznemy 16
Paznen 7. OGOBIIAIOIIEE IIOBTOPEHUE
. Cucremaruzanus u O606HIC;II/I€ lijZ[MeTHOFO conepmazm{ u . BuGmiorexa LK
. OIBITA JICATSILHOCTH, PUOOPETEHHOO NIPHU U3YUEHUH Kypca https://m.eds00.ru/39859€f1
¢um3uku 10 — 11 xkmaccos
Hroro no pazneny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 170 4 16
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne KonnuecTtBo gacos
w/n Tema ypoxa Hara DneKTpOoHHbIE IH(PPOBBIE
Bcero K/ pa6oter | II/ paboTst H3yYEHHUS 00pa3oBaTeIbHbIE PECYPCH
1 Ousznka — hyHIaMeHTallbHAs HayKa O MIPHPOJIE 1 bubmiorexa IOK
https://m.edsoo.ru/1beef346
5 Hayunblif MeTOx O3HAHUS U METOJIBI UCCIIETIOBAHUS (PU3NIECKUX 1 Bubmuorexa LHOK
SBIICHUN https://m.edsoo.ru/3a7fde29
3 DKCIEPUMEHT U TEOPHsI B MMPOLIECCE MMO3HAHUS IPUPOIBL. 1 bubnmorexa [IOK
Hab:roieHue U 9KCIIEPUMEHT B (pH3HKE https://m.edso0.ru/34c49931
Bu6nuoreka IJOK
4 Crioco0s1 n3MepeHus HU3NIeCKUX BETHINH 1 https://m.edsoo.ru/ca2defo3
5 AOCOIOTHAS U OTHOCHUTEIbHAS MTOTPEITHOCTH U3MEPESHUH 1 bubnuoreka [IOK
(bU3MYECKUX BETHYHH https://m.edsoo.ru/7f18fda3
MopnenupoBanue B ¢pusnke. Poib 1 MecTo pu3nku B pOpMHUPOBAHUN
6 COBieMeiHOﬁ Hayqfl)oﬁ KapTUHBI MUPA, B Hq[))aKTqucfo;I) ’ 1 bubamorera LIOK
N ’ https://m.edsoo.ru/eabbdedl
JIeSITeIbHOCTH JTIoIeH
7 Mexanndeckoe aBrxenne. Cucrtema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka IIOK
MEXaHHUYECKOTO JBIKeHus. [IpsiMast 1 oOpaTHast 3a/1a4i MEXaHUKH https://m.edsoo.ru/e9a52f02
Paguyc-BexkTop MaTepuanbHON TOUKH, €0 POEKLUHU HA OCH
8 Kof)[pZHHaT. TII))aeKToim. ITepemenienue. CKIZ)pO(:-’I[I). Nx npoekiuun 1 brbmmorera LIOK
https://m.edso00.ru/30a108a5
Ha OCH KOOPJIUHAT
9 PaBHOMepHOE NpsAMONMHEHHOE IBIKeHHE. | 'padnieckoe onucanue 1 Bbubnuorexa LIOK
PaBHOMEPHOT'O MPSIMOJIMHEWHOTO ABHKCHUS https://m.edso0.ru/89ba7190
10 CrnosxeHue nepemMelieHui u ckopocteil. Pemenne 3amau 1 bubamorewa LIOK
https://m.edsoo.ru/761d18aa
11 HepaBHoMepHOe nBHXEHUE. MTHOBEHHAsI CKOPOCTh. Y CKOPEHHE. 1 Bubmoreka [JOK

HpHMOHHHCﬁHOC ABHUIKCHHUC C IMTOCTOSAHHBIM YCKOPCHUCM

https://m.edso0.ru/a99549a7
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Fpa(blzmecrcoe OIIMCaHHUuC HpHMOHHHeﬁHOFO JBWKCHHA C

bubmuoreka LIOK

12
HOCTOSIHHBIM YCKOPEHHEM https://m.edsoo.ru/b7560bbf
. gBo6onHoe nazeHue. YCcKopeHre CBOOOAHOTO MaJACHUsL. BuGmorexa LIOK
aBUCUMOCTH KOO aT, CKOpocC CKOpe OT Bpeme
BUCHMOCTE KOOPAMHAT, CKOPOCTH, YCKOPCHHUA OT BPEMEHH H HX https://m.edsoo.ru/f738109¢c
rpaduKu
14 Pl €HHeE TeJla, OPOIIEHHOTO 10 0 OpH30 buomiorexa LIOK
BIDKEHHE TEI IIIEHHOTO TI JIOM K TOPH30HT
- OP AT P Y https://m.edsoo.ru/71cbb4f5
. Kpn:?n:Hzﬁ:ozannﬁanz. I[BI/I:ZCI;I)I/IZ r;)eoxp};zmoecm. eanoOBea;{ u Butmorexa LOK
JIHIHCHHAS CROPOCTD. LICPHOL H HACTOTA. TCHTPOCTPEMHUTEILHOC 1 https://m.edsoo.ru/33196fbe
MOJIHOE YCKOPEHHE
bub6 OK
16 KontponbHas pabora o Teme "Kunematuka" h:ipgj;;;i:i_i.ru 11249326
II 7 H N éra.
17 Hei]:lfnf ii?{};cnifEZESCTHHISﬁ:;:: HII;:HCHP;CTGIT;LO}EIZT:CRMH brbmmorexa LIOK
P ,,H ’ Pl https://m.edsoo.ru/5a9e4a64
orcuéra
bub6 OK
18 Cuna. PaBHOzelicTBYOIIAs cuita. Bropoii 3akon HetoToHa. Macca h:tlpg:l;ll(;rfz;asi.ru 114143837
19 B3aumopneiicteue tei. Tperuit 3akoH HeroToHa bubamoreia LIOK
UMOJICHCTBUE TEJI. TUH H HproToH
A P https://m.eds00.ru/57dba505
20 [MpuHnmn cynepno3uiu cuil. Penenue 3a1aq Ha puMeHEHUE Bubmmorexa [JOK
3ak0HOB HprOTOHA https://m.edsoo.ru/bdf997fb
21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJEHTHOCTb IPaBUTAILIMIOHHON Bbubnuorexa LIOK
U HHEPTHOW MacCChI https://m.edsoo.ru/9aba2b0a
22 Cuna TSKECTH U YCKOpPEHHE CBOOOTHOTO TMaIeHUS Bubmiorexa LIOK
YERop 8 8 https://m.eds00.ru/22757f26
93 JIBm>keHre HeOECHBIX TeJ U MX HCKYCCTBEHHBIX CITyTHUKOB. [lepBas Bubmoreka [TOK
KOCMHYECKasi CKOPOCTb. 3akoHbI Kemiepa https://m.edsoo.ru/11abfala
bub OK
24 Cuta ynpyroctu. 3akoH ['yka. Bec tena ubiotexa Ll

https://m.edsoo.ru/0ae2cd84
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Cuna tpenwus. [Ipupona u Buas! cuit TpeHus. J[BrKeHne B )KUIKOCTH

bubmuoreka LIOK

25 Y ra3e ¢ y4éTOM CHIIbI COTTPOTHBIICHUS CPE/IBI hitps.//m.edsao.1u/1{a86499
https://m.eds00.ru/2ch29676
26 Hasnenue. ['uapocratuueckoe nasienue. Cuna Apxumena EES::I;(;;ZZZL_})?:;MZ 8aa7ad
bubnuoreka [IOK Bubnuoreka
97 AbcomoTtHO TBepaoe Teno. [loctynarensHoe u BpamareabHoe 110K
FIBIDRCHIE TBEpAOTO Teia https://m.edsoo.ru/2b95d57e
28 MoMeHT CHIIBl OTHOCUTENIBHO OcH BpawieHus. [lineyo cumst bubamoreta LIOK
https://m.eds00.ru/653d3459
29 CrnosxeHue cuil, IPUJIOKEHHBIX K TBepaoMYy Tery. LIeHTp TsoxecTu bubnuoreka [IOK
Tena. Y CIOBHs paBHOBECHS TBEPIOTO Tena. Bupl paBHOBeCHS https://m.edsoo.ru/9aa79a7d
30 Pemrenue 3agau bubamoreta LIOK
https://m.edsoo.ru/dclcaacO
" " bubnumoteka [IOK
31 KonTponpaas padora o teme "IlmHamuka. CtaTrka TBEpAOTO Tela https://m.eds00.ru/9f5a574c
2 Lo wace cnerenns atepmansm ouen. Teopes o msens BuGmonesa LIOK
eHTpa Mace https://m.eds00.ru/4bb8294b
33 Nmnynbe cuibl U H13MEHEHHE UMITYJIbCa TeNla. 3aKOH COXpaHeHHS Bubmmorexa [JOK
UMITyJIbca. PeakTHBHOE JIBHKEHHE https://m.edsoo.ru/13f0a221
34 MoMeHT umnynbca MatepualibHOM Touku. [IpeacraBienue o Bbubnuorexa LIOK
COXpaHEHWH MOMEHTA UMITYJIbCa B IEHTPAIbHBIX ITOJISX https://m.edsoo.ru/d6532eb9
35 Pemenune 3amau bubmorexa HOK
https://m.eds00.ru/f7706d63
36 Pabora cuitbl Ha MaJIOM ¥ Ha KOHEYHOM NIepEMEIIECHUH. Bubmoreka [JOK
I'paduueckoe npencraBnenne padoTsl cruiibl. MOMIHOCTE CHIIBI https://m.eds00.ru/913974c7
37 Kunernueckas sueprusi. Teopema 006 U3MEHEHUH KMHETHYECKON Bubmuorexa LHOK

SHEPruu MaTepPIaJ'IBHOﬁ TOYKH

https://m.edsoo.ru/9a5e2e74
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HOTGHHI/I&HBHHG 1 HCIIOTCHIMAJIbHBIC CUJIBI. HOTGHHI/IaﬂbHa}l

bubmuoreka LIOK

38 sHeprus. Bropas kocMuueckas CKopocTh https://m.edsoo.ru/554bafcc
35| cane namenermim wosmmasoroR o cxcro v, et biitorexa LIOK
COXpaHEHHs] MEXaHUUECKOU SHEPIHU hitps://m.eds00.rL/f57b4e0]
40 Yapyrue u Heynpyrue CTOJIKHOBEHUA. Y paBHEHUE bepHymu nss bubnuoreka [IOK
UICATTbHOM JKUIKOCTH https://m.edso0.ru/f30f43b6
41 Kontponbnas pabota mo Teme "3akoHbI COXpaHEHHS B MEXaHHUKE" bubamorexa LIOK
https://m.edsoo.ru/474e7c4a
42 PazButHe npencrasnenuii o npupozae TerioTel. OCHOBHBIS bubmmorexa [IOK
nonoxxeruss MKT. Tuddysus. BpoyHoBckoe npmkeHme https://m.edsoo.ru/b0a4445f
43 CtpoeHue ra3000pa3HbIX, KUJIKHX M TBEPIBIX Tell. XapaKTep bubnunoreka [IOK
JIBIDKCHUS U B3aUMOJICHCTBHUS YaCTHI[ BEIIIECTBA https://m.edsoo.ru/c44d02e2
44 Macca u pa3zmepbl Mosiekyn (aToMmoB). KonndaecTBo BerecTsa. bubnmorexa [IOK
[MocrosinHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temmneparypa. TermoBoe paBHoBecue. [llkana Ienscus ];;IS;I:I;I/?;ZZZEO?’ISIO 0704493
Bubmuorexa [JOK
46 Pemerirte sazat https://m.edsi.ru/lSSlabaS
47 WneanpHblil ra3. I'a30BbIe 3aKOHBI bubmorexa [IOK
https://m.edsoo.ru/1deb2367
48 VYpaBuenue Mengeneepa-Knaneiipona. Pemenue 3anau E;ISSI;(;;ZI;ZEOOI’IS/ 8d12¢328
Bubmmoreka [JOK
49 AoGcomroTHas Temneparypa. 3akoH JlanpToHa https://m.e dsi.ru 11400241
50 M3omnporeccrl B ueanbHOM ra3e ¢ HOCTOSSHHBIM KOJIMYECTBOM bubnmnorexa [{OK
BEIIECTBA https://m.eds00.ru/68878d51
51 I'padrueckoe npeacTaBieHUe U30IPOIIECCOB: H30TEpMa, U30X0pa, bubnuoreka [IOK

n3obapa

https://m.edso0.ru/1344327b



https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b

bubmuoreka LIOK

52 Octiosioe ypasietiie MKT https://m.eds00.ru/c8094721
Bubnmuorexa LJOK
>3 Pemerie sazat https://m.edS(])_E).ru/10265a05
CB3b a0CONIIOTHOHN TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO
54 CpeHel KHHETHUECKOU dHEPTHel TOCTYIMaTeIbHOTO TEIIIOBOTO https://m.edsoo.ru/c38af875
JBIDKEHUS €€ 4acTuI
55 O000menue u cucrematusanys 3Hanuii 1o teMe "Ocuossl MKT" ﬁgggﬁ:giii?ﬁlo 9d12fds
" " bubanorekxa [JOK
56 KonTponbras padora o teme "OcroBst MKT https://m.edsoo.ru/13adad59
TepmonunaMmuyeckas cucTeMa. 3aJanue BHENTHUX yclIoBui st T]]
57 cucreMbl. BHeninue u BHyTpeHHue napametpsl. [lapamerpsr T/ bubmmorexa [IOK
CHCTEMBI KaK CpeIHUE 3HAYCHUS BEJIMYHH, OMUCHIBAIONINX ¢€ Ha https://m.edsoo.ru/5f8d38a3
MHUKPOCKOITUYECKOM YPOBHE
58 HyneBoe Hawano tepmoanHaMuku. CaMONIpOU3BOIbHAS PeaKCaIus Bubmuorexa [JOK
TJI cucTeMbl K TEIIOBOMY PaBHOBECHIO https://m.edso0.ru/8ec512f0
59 Mogenb naeanbHOro raza B TEPMOJUHAMUKE. Y CJIOBUS Bu6nuoreka IJOK
NPUMEHHMOCTH ATOW MOJICITN https://m.eds00.ru/29355001
60 YpaBuenue MenpeneeBa-Kianeiipona u BeIpakeHHE IS Bubnunoreka [IOK
BHYTPCHHEH SHEPTUU https://m.edso0.ru/bal1178d0
61 BelIpaskenue Juisi BHyTpEHHEN S3HEPTHUM OAHOATOMHOTO UAEAIBHOTO Bbubnuorexa LIOK
raza. KBasucrariuueckue u HECTaTHYECKHE MPOLIECCHI https://m.edsoo.ru/acscacl5
62 OneMeHTapHas paboTa B TepMOAUHAMUKE. Beruncnenne paboTsl mmo Bbubnuorexa LIOK
rpaduky nporiiecca Ha pV-auarpamme https://m.edso00.ru/741d5738
63 Temnonepenaya kak crnocod n3MeHeHus: BHyTpeHHei sHeprun T]] Bubmoreka [JOK
cuCTeMbl 0e3 COBEepIIeHHs PadOThI https://m.edsoo.ru/3d734561
64 KonBekuus, TemionpoBOAHOCTh, U3TyUSHHE bubamorewa LIOK

https://m.edsoo.ru/157b54cd
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65 KonnuecTtBo TernoTsl. TeruoéMkocTs Tena. Y ienbHas U MOJSIpHas Bubmuorexa LIOK
TEITOEMKOCTH BelIeCTBa. Y AeabHas TEMI0Ta CrOPaHHs TOTLUINBA https://m.edsoo.ru/7ba67355
66 Pacuér konuuecTBa TEILIOTHI MU TEIUIONEpEaaUe brbmmorexa LIOK
https://m.edsoo.ru/l1db5ad4e
67 ITonsrre 06 aqnabataOM Tporiecce. I1epBrIii 3aK0H bubmmoreka [JOK
TEPMOANHAMUKHI https://m.edso0.ru/d8098824
68 KonuuaecTBo TeruioTel 1 paboTa Kak Mephl U3MEHEHUS BHYTPEHHEH bubnuoreka [IOK
sHeprud TJI cucTeMsl https://m.edsoo.ru/b047alcd
5 | nepsancnconan spoutoson Hesspemmonn npvpomas biorera L1OK
Hpotieccon https://m.edsoo.ru/c6f4f464
70 [IpuaNHE! NeficTBus TeruTOBRIX MamuH. KI1J] ﬁggg;ﬁiﬁii?ﬁ% 945513
Bu6nuoreka IJOK
71 Makcumanbnoe 3nauenue KIT. Iuxn Kapao https://m.edsoo.ru/fe3857h9
bubmuoreka LIOK
72 Pemeee saza https://m.edsoo.ru/b3efal8b
73 DKOJIOTHUYECKHE aCIIEKTHI UCIOJIb30BAHNUS TEIJIOBIX JIBUTATEIIECH. bubmuoreka IIOK
TerutoBoe 3arpsi3HEHHE OKPYIKAKOIIEH CpeIbl https://m.edso00.ru/9867aaa7
74 Pemenue 3amaq bubmorexa LIOK
https://m.edso00.ru/c8c70432
75 O00011IeHNe M CUCTeMAaTH3allUs 3HaHU 110 TeMe "TepMoMHaMuKa. bubmuoreka IIOK
TermmoBble MAIIAHEL" https://m.edsoo0.ru/28d62b3f
76 KontponbHas pabora no teme "TepmonnHamuka. TeroBbie Bubmmoreka [JOK
MamiHb" https://m.edsoo.ru/1b6e26¢c5
77 [lapooOpazoBanue u koHAeHcaMA. McriapeHue u KUIeHue. Bbubmuorexa LIOK
VaensHas TEIoTa mapoodpa3oBaHsI https://m.edso0.ru/6f8e6777
78 Hacriiennsie 1 HeHachIlIeHHbIE Napbl. KauecTBEHHAs 3aBUCUMOCTD bubmuoreka LIOK

IIJIOTHOCTH M AABJICHHA HACBIILICHHOTI'O I1apa OT TECMIICPATYPhI, UX

https://m.edsoo.ru/f5¢17d02
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HE3aBHCUMOCTEL OT 00BEMA HACBIIICHHOTO Iapa. 3aBUCHUMOCTh
TEMIICPATYPhI KUIICHUA OT AABJICHUA B )KUJAKOCTHU

79 BnaxHocTh Bo3myxa. AOCOMIOTHAS ¥ OTHOCUTEIbHAS BIAKHOCTh brbmmorexa LIOK
https://m.edsoo.ru/30ebbb79
bu6nmoreka IJOK

80 Pemerme saza https://m.edso0.ru/18e95(f3

81 Teépmoe Teno. Kpucramnmueckue u aMmopdHbIe Tena. AHU30TPOIUS bubnunoreka [IOK

CBOWMCTB KPHUCTAJIIIOB https://m.edso0.ru/20a88a03

82 IInaBnenue u KpucTaJUIM3auus. Y AelibHasl TEIIOTa [JIaBICHUS. bubnmorexa [IOK

CyGnumarus https://m.edsoo.ru/6ee91e9f
83 Hedopmaru tBEpmoro tena. Pactsokenne u cxatue. COBur. bubnmorexa [IOK
Monynb FOnra. [penen ynpyrux aedopmariuii https://m.edsoo.ru/dalaab10
TeroBoe pacmipeHne KUAKOCTEH U TBEPIBIX Tel1. AHTAPMOHU3M bubnuoreka [IOK
84 N
TETJIOBBIX KOJIEOAHHUI YaCTHUI] BEIIECTBA https://m.edsoo.ru/7ba5edf2

85 IIpeoOpazoBanue sHEprun B ()a30BbIX Iepexoax Bubmiorexa LIOK
https://m.eds00.ru/97a0672f

86 YpaBHeHHE TETI0BOro OanaHca Bubmiorexa LIOK
https://m.edsoo.ru/ab1521fb
bubmuoreka IIOK

87 Pemerirte sazat https://m.edsoo0.ru/8ab7f40d

IToBepxHOCTHOE HaTsbKeHUE. KanuiuiapHsele siBineHus. JlaBnenue moxu Bbubnuorexa LIOK

88 .

UCKPHBIICHHON MMOBEPXHOCTHIO x)uaKocTH. Popmysta Jlamnaca https://m.edso0.ru/b42f1f97

89 O00011IeHNe ¥ CUCTEeMATH3allUs 3HAHUH 110 TeMe "ArperaTHble bubmuoreka IIOK

cocrosiHus BerectBa. Ma3oBbie MEPEXo bl https://m.edso0.ru/0b52575¢

90 KonTtposbHas paboTa o Teme "ArperaTHbie COCTOSHHS BEIIECTBA. Bubmoreka [JOK

®da3oBbIe Iepexoabp!” https://m.edsoo.ru/7dc2a739
DeKTpHU3anus TeN U e€ MPOsSBICHHS. DIEKTpUIeCKuit 3aps. [IBa BuGmorexa [IOK
91 BHJIA JICKTPUICCKUX 3apsiioB. [IpOBOAHMKH, TUIICKTPUKH U

MMOJIyIpOBOAHUKHA

https://m.edsoo.ru/laff445f
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92 DNeMEeHTapHBIN ANEKTPUUECKUM 3apsi. 3aKOH COXpaHEHUS bubnuoreka [JOK
ANIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/f49afd24
N bubnuoreka [JOK
93 Bsaumogpeiicteue 3apsaoB. Toueunsie 3apsiabl. 3akoH Kynona https://m.eds00.ru/445b7746
bu6nmoreka IJOK
94 Perrenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Onekrpuyeckoe moiie. Ero pelicTBre Ha 3IeKTPUICCKUE 3apsiibl Bubmiorexa LIOK
https://m.edso0.ru/05c6bfal
Hampsoxéanocts anektpuueckoro mous. [1podnstii 3apsn. Jlnann
96 HaH[I))H)KéHHOCTI/I 3neKIT'§quCKoro TIOJISL. O;I[)Hoponﬂoep " Bubmiorexa LIOK
https://m.edso00.ru/3dac6957
AIIEKTPUIECKOE TI0NIE
97 IToTeHIManbHOCTD 3IEKTPOCTATUUECKOr0 NOJsl. Pa3HOCTH bubmmorexa [IOK
MOTEHIIMAIOB U HAMPSUKEHHE https://m.eds00.ru/80021447
08 [NoTeHimanbHas SHEPTHs 3apsifia B AIEKTPOCTATHICSCKOM II0JIC. Bubmmoreka LOK
[ToTeHman 3IeKTPOCTaTUIECKOTO MOJIsI https://m.edsoo.ru/af5fa389
99 CBs13b HANPSHKEHHOCTH TIOJISI K PA3HOCTH MOTEHIINATIOB JIJIS Bubnunoreka [IOK
3IIEKTPOCTATHYECKOTO TTOJIS https://m.edsoo.ru/df7a6838
100 [TpuHIMT CYyNEepIO3UINH INEKTPUIECKUX MOJeiH bubamoreica LIOK
https://m.edsoo.ru/Ocfe4a6e
101 Pemenune 3amau bubmmorexa [IOK
https://m.edso00.ru/5a582263
102 [Tone Toyeunoro 3apsiaa. [lose paBHOMEPHO 3apsHKEHHOM chepbl Egggiﬁi;ti(ﬁf/b 297b5c3
103 [Toste paBHOMEPHO 3apsKEHHOTO 10 00bEMY mapa. [lome bubnmnorexa [JOK
PaBHOMEPHO 3apsDKEHHON OECKOHEYHOM MII0CKOCTH https://m.edsoo.ru/f7a665ee
IIpoBOIHHKH B 3JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS Bubmoreka [JOK
104
3apsi0B https://m.edso00.ru/32405eab
Bu6mmoreka IJOK
105 JIM3JIEKTPUKH U TIOJYTIPOBOAHHUKH B AJIEKTPOCTATUYECKOM I10JIC

https://m.edso0.ru/060ebab5
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106 Konpnencarop. OneKTpo€MKOCTh KOHAEHCATOPa. DINEKTPOEMKOCTh Bubmuorexa LIOK
IUIOCKOTO KOH/IEHCATOpa https://m.edso00.ru/845b4f73
107 ITapannensHOE cOeTMHEHUE KOHIEHCATOPOB brbmmorexa LIOK
https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenbHOE COSAMHEHNE KOHICHCATOPOB bubmiorexa LIOK
https://m.eds00.ru/1e992920
109 DHeprus 3apsHKeHHOr0 KOHIACHCAaTopa brbmmorexa LIOK
https://m.edsoo.ru/73a34f18
Bu6nuoreka IJOK
110 Pemenwue 3agau https://m.edsoo.ru/5fb2achb5
https://m.eds00.ru/27434040
111 JIBI>KeHMe 3apsHyKEHHOM YaCTHIIBI B OJJHOPOIHOM JIEKTPHUECKOM Bubmuorexa [JOK
noe https://m.edsoo.ru/8341d6ac
112 Pemenwue 3amaua
113 O06o00meHne 1 cUucTeMaTH3alusl 3HAHUH 110 TeMe "DIeKTPHIECKOe bubnmorexa [IOK
nosie" https://m.eds00.ru/5752603f
114 Kontposbnas pabota no teme "nexkrpuyeckoe mose" BHGHIHOTeKa Lok
https://m.edsoo.ru/cefe90e9
115 Cuna toka. IIocTOAHHBIN TOK. Y CIOBUSA CYIIECTBOBAHUS Bbubnuorexa LIOK
MOCTOSIHHOTO JIEKTPUYECKOTO TOKa https://m.edso00.ru/233311b5
bubnmorexa [IOK
116 Wcrounukn Toka. Hanpsixenne u 9J1C https://m.edSt])_EJ.ru/0839a115
117 3akon Oma aJis ydacTka Ienu. DIEKTPUISCKOE COMTPOTHUBRIICHNE ]P?tl/tlsg:l;llc;;:;asi(.)rﬁ/f 142516
118 3aBUCUMOCTH CONPOTUBIICHUS OHOPOIHOrO MPOBOJAHUKA OT €r0 bubnmnorexa [JOK
JUTHHBI ¥ TUTOIIAIH TIONIEPEYHOTO CEUCHHMS https://m.edsoo.ru/95fcdf51
119 VY nenbpHOE CONPOTHBIICHUE BellecTBa. Pemmenue 3agay bubmorexa LIOK
https://m.eds00.ru/437f8300
120 TlocnenoBarenbHOE, MapauielibHOE, CMEIIAHHOE COCIMHEHUE Bbubnuroreka [IOK

IMPOBOJHHUKOB

https://m.edsoo0.ru/236f7e07
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bubmuoreka LIOK

121 Pacuér pa3BeTBIEHHBIX dMeKTprUeckux Iemnei. [1paBmna Kupxroda https://m.eds00.ru/1794¢f37
bubmuoreka LIOK
122 P
CHICHHE sanat https://m.edsoo.ru/3881b469
bu6nmoreka IJOK
123 Pabora snexrpudeckoro Toka. 3akon Jlxoyns —JIenna https://m.eds00.ru/a3605¢5¢
bubmuoreka LIOK
124 Pemmterme a7t https://m.edso00.ru/6761bf0f
MoUIHOCTh ANEKTPUUECKOrO TOKa. TemnoBas MOIHOCT, bubnmorexa [IOK
125
BbIZIEJsIEMast HA PE3UCTOPE https://m.edso00.ru/99750a6f
Bu6nmoreka IJOK
126 Pemeee saza https://m.edsoo.ru/eb72fc24
bubmuoreka LIOK
127 O/1C u BHyTpEeHHEE COMPOTHBIIEHNE HCTOYHUKA TOKA https://m.eds00.ru/72d453af
128 axon O i (samk i) 3 <oi Bu6nmoreka IJOK
akoH OMa JJ1s TIOJTHOM (3aMKHYTOM) SJIEKTPUUECKOM LIeTH https://m.edso0.ru/22 1f40fb
129 Pemienue 3amau bubmmorexa LIOK
A https://m.eds00.ru/3580b679
bubmuoreka IIOK
1 M
30 OHUOCTD HCTORHHKA TOKa https://m.edsoo.ru/a0ae51d8
131 K . « bubmoreka IIOK
OPOTRO® SAMBIKAHHE https://m.eds00.ru/546f5632
132 KonzaeHncarop B 1€y MOCTOSTHHOTO TOKA bubmiorexa LIOK
A pEH https://m.edso00.ru/35368f3e
bubmunoreka LIOK
133 Pemmerme a7 https://m.edso0.ru/4410cef0
134 p " . . bubmmoreka LITOK
CIICHUEC 3a4a4 110 TEMEC OCTOAHHBIU SJICKTPUYECKHUU TOK https://m_edsoo_ru/a7340a29
N . Bbubnuroreka [IOK
135 Pemenne 3anau mo teme "[locTossHHBIN 2NEKTpUUECKUH TOK"

https://m.edso0.ru/744261b8
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bubmuoreka LIOK

136 Pemenne 3aga4 mo Teme "IIoCTOSHHBINA 37TEKTPUIECKUH TOK" https://m.eds0o.ru/eb5d4687

137 O0600611IEHNE I/IMCI/ICTeMaTI/ISaIII/ISI 3HaHu# 110 TeMe "TIoCTOSIHHBIN bubmuoreka LIOK
DIIEKTPUIECKUI TOK" https://m.edsoo.ru/bfd7a050

" . . bubnnoreka [JOK

138 Kontponbnas padota no teme "[1ocTOSHHBIIN 3MEKTPUIECKUN TOK https://m.eds00.ru/1885ddfL

139 SHeKTquecxa;i MPOBOJUMOCTb Pa3IHMYHBIX BEIIECTB. Bubmuorexa LHOK
DIeKTPHUECKHii TOK B MeTaiiax. CBEpXIIPOBOIMMOCTh https://m.edsoo.ru/da794295

140 DIIEKTPUYECKUN TOK B PACTBOPAX U pacIulaBax AJIEKTPOIUTOB. bubnmorexa [IOK
3akonbl Dapajies is 3JIEKTPOIIH3a https://m.edsoo.ru/4b423491

. Bu6nmoreka IJOK

141 DneKTpuyecKuil TOK B razax. [Ima3zma https://m.eds00.ru/92d92f76

142 DNeKTpUYeCcKuil TOK B BakyyMe. BakyymHbIe IpHOOpHI ﬁigﬁ;ﬁi%ii?{f/ZE_k 160

143 OneKTpUyYecKuil TOK B OJTYMPOBOJIHUKAX bubamoreta LIOK

https://m.edso0.ru/ab61c660

144 [omynpoBofHUKOBBIE TPUOOPHI Bubmiorexa LIOK

https://m.eds00.ru/83622200
®u3nNYeCcKHi MpakTUKYM 1o TeMe "M3MepeHre CHiTbl ToKa 1

s | e errs o T oo e
nudpooii naboparopueii o ¢pusuke. [Ipumepsr n3MepeHus https://m.eds00.r/5643ea56
(u3MYeCKNX BEJIWYHH NPH MOMOIIY KOMIBIOTEPHBIX JaTYUKOB"

146 ®u3nvecKuil MPakTUKYM 1o TeMe "M3yueHne HepaBHOMEPHOTO Bbubnuorexa LIOK
JIBMKEHHSI C TIETBIO OTIPE/Ie/IEH st MTHOBEHHOM CKOpoCcTH" https://m.edsoo.ru/f6292f5f
Du3nIeCcKui MPaKTUKYM 10 TeMme ""M3MepeHne yCKopeHus mpu

147 MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABHMKEHUH 110 HAKIIOHHOMN Bubmuorexa LHOK

rtockoctr" winu "MccenoBanre 3aBUCUMOCTH TyTH OT BpEMEHHU
MIPH PAaBHOYCKOPEHHOM ABIDKEHUH'"

https://m.eds00.ru/6960b6ef
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®uznyeckuil MpakTUKyM 1o Teme "M3MepeHne ycKopeHus

148 5 . - bubnuorexa [IOK
cBoOoHOrO nagenus" wim "M3ydenne nBUKeHUs Tena,
" Y https://m.edsoo.ru/d1ea2402
OpOILIEHHOTO TOPU30HTAIBHO
OU3NIECKU MPaKTUKYM 10 TeMe "V3yueHne NBIKEeHHS Tena Mo
149 OKPY’KHOCTH C TTOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO" MU Bubmuorexa LIOK
"HccnemoBaHne 3aBUCHMOCTH TIEpHOa 00paIeHnst KOHHYECKOTO https://m.edsoo.ru/bcf53514
MasTHUKA OT €ro rnapameTrpos"”
Du3nIecKuii MPakKTUKYM 10 TeMme "M3Mepenne paBHOIEHCTBYIOMIEH
150 CHJIBI TIPY IBWYKEHUH OpycKa MO HaKJIOHHOMW TIOCKOCTH' WIIH Bubmuorexa [JOK
"TIpoBepKa rUIOTE3bl O HE3aBUCUMOCTH BPEMEHH JIBIKEHHS OpycKa https://m.edsoo.ru/0b34db84
M0 HAKJIOHHOW TUIOCKOCTH Ha 3aJJaHHOE PACCTOSHHUE OT €ro Macchr”
®uznyeckuil mpakTUKyM 1o teme "HccienoBanre 3aBUCUMOCTH CHJIT
151 YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM 00pasIie, OT UX bubmmorexa [IOK
nedopmarn” win "V3ydeHne IBIKCHUS CHCTEMBI TEJI, CBSI3aHHbBIX https://m.edsoo.ru/b55b81al
HUTBIO, IEPEKUHYTOH Yepe3 nérkuii 610K
®dusnueckuii MpakTHKyM 110 Teme "M3mepenue ko3dduimenta
TPEHUS 110 BETMYUHE YIIIOBOT0 KO3 GHUIKEHTa 3aBUCUMOCTH
152 Fp (N)" " T b 5 N Bubmuorexa [JOK
T i "UccnenoBanue IBMKEHUS OpycKa 1O HAKIIOHHOM
P Py \ https://m.edso0.ru/b83b1607
TUIOCKOCTH C TIePEMEHHBIM KOQQHUIIMEHTOM TPEHUs" HITH
"N3yueHue ABMXKEHUS Ipy3a Ha Bally C TpeHUueM"
®u3nueckuil npakTukym o reme "McciaenoBanue ycioBui
aBHOBECHSI TBEPJIOTO TeJa, UMEIOIIETO OCh BpaIlleHUs" WK
153 EK p 1 5 P ; Bu6mmoreka ITOK
OHCTPYHPOBaHHE KPOHIUTEHHOB U pacu€T CUJI yIpyrocTu'" uin
" TPYIP o P . P YIPYE https://m.edso00.ru/4a04f4f7
Uzyuenne ycToHYMBOCTH TBEPIOTO TeNa, UMEIOLIETO TUIOMAb
orops!"
Ou3NIEeCK MPaKTUKYM 10 Teme "M3MepeHne UMITyiibca Temna 1o
TopMO3HOMY IyTH" min "M3Mepenne cuibl TSIru, CKOPOCTH MOAETH
P Yy P Y o P Bu6mrorexa [IOK
154 ANEKTPOMOOHIISI B MOIITHOCTH cvutbl Tsru" win ""CpaBHEHHE

M3MEHEHUS HMITYJIbCa TeJla C UMITYyJIbCOM CHIIBI" WIIH
"HccnenoBanre COXpaHEHHs UMITyJIbCa MPU YIPYTOM

https://m.edso0.ru/856fh28e
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B3auMozelcTBun" nin "M3mepenne KWHETHUECKOM SHEPTHH TeNa Mo
TOPMO3HOMY ITyTH"

155

156

®uznvecKkuil MpakTUKyM 1o Teme "M3yueHne n30TepMuIecKoro
nporrecca (PeKOMEHIOBaHO MCIIOIB30BaHME IH(PPOBOI
naboparopun)" wim "M3ydueHne n30X0pHOTO mpolecca’ win
"Uzydenne nzobapuoro npouecca” win "lIpoBepka ypaBHEHUS
cocTostHUs"

Ou3nIecKuii MPaKTUKYM 10 TeMme "M3MepeHne yaenpHoMl
terutoémkocTu" uinn "MceneaoBanue npouecca OCThIBAaHUS
BemiectBa" win "MccnenoBanue annabaTHOTO mporiecca’ Wi
"H3ydeHne B3auMOCBSI3U 3HEPTUU MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUIIEHUS >KUIKOCTEN"

bu6nmoreka IJOK
https://m.edsoo.ru/e0fe7e07

bubmuoreka LIOK
https://m.edsoo.ru/2f2faa6l

157

®u3nyueckuil npakTukyMm 1o teme "M3yueHue 3aKOHOMEPHOCTEN
ucnapeHus xxunkocrei" wim "M3MepeHue yaenbHON TEMIOThI
Tu1aBiieHus Jpaa" win "M3ydeHne cBOMCTB HACHIIIEHHBIX MapoB"
i "M3mepeHne abCoMOTHON BIaKHOCTH BO3AyXa U OIEHKa MacChl
napos B nomMemeHnn". M3mepenne ko3hdunpenTa moBepxHOCTHOTO
HaTSDKEHUS

bubmuoreka LIOK
https://m.edsoo.ru/6b1a23b5

158

Ou3nueckuii pakTUKYM 10 TeMe "HaOumoienne npeBpalieHust
SHEPIUH 3apsHKEHHOT0 KOHAEGHCATOpa B SHEPTHIO U3ITyUEHHS
cBeroaunoa" wiu "V3yuenue mpoTeKaHus TOKA B IIETIH,
cozaepxaiieil konaeHcatop" uiu "Pacnpenenenue pa3HOCTH
NOTEHIXANOB (HANPSDKEHUs) IPH MOCIIeI0BATEIbHOM COEAMHEHUN
KOH/IeHCAaTOpOB"

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

159

®u3nvecKkuil MpakTUKyM 1o Teme "MccienoBanue cMeIaHHOTO
COeIMHEHMSI pe3ucTopoB" uinn "M3MepeHne y1ensHOro
COTPOTHUBJICHUS IPOBOAHUKOB" mwiu "VccmeoBanie 3aBUCUMOCTH
CWJIBI TOKA OT HaNPsHKEHMS JUI JTaMITbl HAKaJTUBaHUS"

Bu6nmoreka IJOK
https://m.edso00.ru/2b179d98

160

duznveckuii MpakTKyM 1o Teme "HaOmrogenue snexrponmsa” wim
"N3mepenue 3apsaaa onHoBaJleHTHOro noHa" uiu "MccnenoBanue

bubmuoreka IIOK
https://m.edso0.ru/64b6e901
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3aBUCUMOCTH COIPOTUBIICHUS TEPMOPE3UCTOPA OT TeMIepaTypol"”
win "CHSTHE BOJbT-aMIEPHON XapaKTepUCTUKU auoaa

161 PesepHelil ypok. O6001IeHNE U cCHCTEMAaTU3alMsI 3HAHUI TI0 TeMe 1 Bubnmuorexa LJOK
"Kunematnka" https://m.edsoo.ru/ed017d93
162 PesepBHBIit ypok. O000MIIeHre U cHCTeMaTH3AIMs 3HAHAN TI0 TeMe 1 bubmmoreka [JOK
"IuHamuka" https://m.eds00.ru/3149956b
PesepHelil ypok. O6001IeHNE U cCHCTEMAaTU3alMsI 3HAHUI TI0 TeMe Bubmuorexa LHOK
163 | , 1
Crarnka TBepHoro rena' https://m.edso0.ru/0f9752ac
164 PesepBHBIit ypok. O000IIeHNe U cHCTEMaTH3aIMs 3HAHAN TI0 TeMe 1 bubnmorexa [IOK
"3aKOHBI COXPAHCHHUS B MEXaHHUKe" https://m.edsoo.ru/6c0df9cc
165 PesepBHBIiT ypok. O000IIeHNe U cHCTeMaTH3aIMs 3HAHAN TI0 TeMe 1 bubnmorexa [IOK
"OCHOBBI MOJIEKYJIIPHOKHHETHIECKOM Teopun" https://m.edsoo.ru/de148976
Pe3zepBHsiii ypok. O000IIEHNE U cHCTEeMAaTH3aIKs 3HAHUH 110 TeMe Bubmuorexa [JOK
166 1
"TepmoauHamuka. TermIoBbIc MATHHBI" https://m.edsoo.ru/Obcc77cl
167 PesepBHBIiT ypok. O000IIeHNe U cCHCTeMaTH3aIMs 3HAHAN 110 TeMe 1 bubmmorexa [IOK
"ArperaTHble cocTosiHHA BemecTBa. Ma3zoBbie mepexo s https://m.edsoo.ru/59ca5c91
PesepHblii ypok. O6001eHre 1 cucTeMaTU3aysl 3HaHUH 110 TeMe Bbubnuorexa LIOK
168 1
"DnexkTprueckoe mose" https://m.edsoo.ru/f2381c0c
169 PezepeHbiii ypok. O000IIEHE U CHCTEMAaTH3AIINs 3HAHUH 110 TeMe 1 Bubmorexa [JOK
"TIOCTOSIHHBIH AIIEKTPHYECKHUiT TOK" https://m.edsoo.ru/3cae6dal
170 PesepHblii ypok. O6001eHHe 1 cucTeMaTU3alysl 3HAHUH TI0 TeMe 1 Bbubnuorexa LIOK
"Toku B pa3in4HbIX cperax” https://m.edsoo.ru/cc7681d4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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11 KJIACC

No KonuuectBo yacos
i Tema ypoxka I/ pa6 f[[: TaeHI/Iﬂ S0P
Bcero K/ pabotst PaboThl i
1 B3aumopeiicTBre MOCTOSHHBIX MATHUTOB M IMTPOBOJIHUKOB C TOKOM. 1 bubaunoreka [JOK
MarnuTHOe none. ['mnoresa Amnepa https://m.edso0.ru/487a8593
5 BexTop marautHo# nHAYKIMHK. [IprHIUN cynepno3uiuu 1 Bu6mmoreka LIOK
MarHUTHBIX MMOJieH. JIMHIUKM MarHUTHOW MHIYKIIMA https://m.edsoo.ru/4clabcch
3 Ma o€ TI0JIe IPOBOAHMKA C TOKOM. O Opcrena 1 bubmmorexa LIOK
THUTHOE I10JIC TIPOBOIHU TOKOM. OTBIT T
1€ IPOBOA peTes https://m.eds00.ru/d35d5262
i bubanoreka [IOK
4 Cuna Amriepa, e€ HarpaBJIeHHUE U MOIYIIb 1 https://m.eds00.ru/26d9c5ba
5 Pemerie sana 1 bubnmnoreka IJOK
IICHH q
A https://m.edsoo.ru/a37a0c21
Bbubnmoreka IJOK
6 II A C) 0 1
pUMEHEHHE 3aKoHa AMITepa. DIeKTPOU3MEPUTENBHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
7 Cuna Jlopenna, e€ HanpaBieHHE U MOYyJb. JIBIDKEHIE 1 bubnuotexa [JOK
3apsHKEHHOMN YaCTHIIBI B OJTHOPOTHOM MarHMTHOM I10JIe https://m.edsoo.ru/c97afaal
3 Pemerie sana 1 butmmoreka [IOK
ICHH q
A https://m.edsoo.ru/504e98c7
butmmoreka [IOK
9 Pa6 JI 1
abOTa CHILL OpEHa https://m.edsoo.ru/d518be4b
bub6mmoreka [JOK
10 P 1
ciierme safat https://m.eds00.ru/93617bd9
11 MaruuTtHoe nosie B BemecTse. PeppoMarHeTuky, napa- u 1 Bbub6immoreka [IOK
JIaMarHeTHKH https://m.eds00.ru/30ff9608
OcHoBHBIE CBOMCTBa (heppomarueTukoB. [IpumeneHune bubmuoreka [IOK
12 1
(heppoMarHeTHKOB https://m.edso0.ru/0b58190a
bub OK
13 Pemrenue 3agay o reMme "MaruaurHoe mose" 1 hgpSJ,I:I;I/(;:.GeI::IaSCL)E).ru I5b55¢307
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bubmmoreka [IOK

14 P "M "
elIeHre 33/1a4 110 TeMe "MarHuTHoe 1moie https://m.edsoo.ru/41cae8a
15 SIBnenue 3neKTpoMaraHuTHOM MHAYKIMH. I10TOK BekTopa Bu6mmoreka LIOK
MarHUTHOW UHIYKIHN https://m.edsoo.ru/b3efalcl
bubmmoreka [JOK
16 S/C
AC iy https://m.eds00.ru/48150bds
17 3aKoH AIeKTpoMa oM Dapane bubmmoreica LIOK
KOH SJEKTPOMATHITHOH HELYKINH apales https://m.edsoo.ru/a6dec188
18 BuxpeBoe 3mek eckoe mnosie. Toku dyko bubmmorexa LIOK
HXpEB TPUY ToJie. 151
P ACKIP " Y https://m.edsoo.ru/15abe140
bubnmnoreka [JOK
19 S/C
JIC MHAYKIUH B ABIGKYIIXCS TPOBOARHIAX https://m.edsoo.ru/0235cc02
bubmunorexa [LIOK
20 Pemeee saza https://m.edsoo.ru/4dfda618
bubnmnoreka IJOK
21 IT
papiio Jlerta https://m.edsoo.ru/bbc22726
99 MNunyktuBHOCTh. KaTyllika HHIYKTUBHOCTHU B LIEMHU HOCTOSIHHOTO bu6imoreka [IOK
TOKa https://m.edsoo.ru/621eaedd
bub6mmoreka [JOK
2 A .
3 BieHre camomHaykun. IJ{C caMOUHIYKITNH https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO MOJIS KaTyIIKU C TOKOM. DJIEKTPOMAarHUTHOE bu6imoreka [IOK
roe https://m.edsoo.ru/b3cOad1l
25 Pemrenne 3amaq bubmioreia LIOK
A https://m.eds00.ru/88f69d2b
26 O000I11IeHNE ¥ CUCTEMATH3allMs 3HAHUH 110 TeMe bubmuoreka [IOK
"DneKkTpoanHaMuKa" https://m.edso0.ru/76484025
butmmoreka [IOK
27 K " "
OHTpPOJIbHAs paboTa 1o Teme "DIeKTPOAMHAMUKA https://m.eds00.ru/8ae09b98
08 Konebarenbhas cucrema. CBo6oHbIE KoNeOaHus. [[apMOoHHUYecKkre bu6mmotexa [IOK

KoeOaHus

https://m.edsoo.ru/7c1db385
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29 Kunematnueckoe n TMHAMH4eCKOE ONMKCaHHUE KoJeOaTeIbHbBIX Bu6mmoreka LIOK
JIBKCHUI https://m.eds00.ru/87ce9498
DHepreTuveckoe onucanue. BEIBOJ JUHAMUYECKOTO OMUCAHUS

30 rapNII)OHquCKHx KoJIe0aHui U3 UX };Ifepremqecxoro u brbmmorexa LIOK

https://m.edso0.ru/e3c99692
KHHEMAaTHYECKOTO OMUCAHUS
. bubnunoreka [JOK

31 AMILIHTY 3 1 $asa konearii https://m.edsoo.ru/7a0c439a
[lepron u gacrora konebanuil. [lepuon Manbx cBOOOAHBIX

32 K0§e6:1[m171 MaTeMaTHYECKOTO Ma;[IT)HI/HI:a. [epuon CBOH601[HHX bubmoreica LIOK

. https://m.edsoo.ru/e0399319
KoJIeOaHUH MPY>KUHHOTO MasiTHUKA
bubmunorexa LIOK

33 3aryxatomue kojicOanus. BeinyxeHHbIe KojieOanus. Pe3onanc https://m.eds00.ru/72e93d09

bubnmoreka IJOK

34 ABTOKOTICOAII https://m.edsoo.ru/6add2644

bubmunorexa LIOK

35 Pemmenne 3anau https://m.edsoo.ru/addeec71

https://m.eds00.ru/756123c5
Ypoxk-koHpepeHusa "Mexannyeckue KojaeOaHus B My3bIKaJTIbHBIX bu6imoreka [IOK

36
HUHCTpYMeHTax" https://m.edso0.ru/8ef587be

37 O00011IeHNE ¥ cUCTEMATH3aLMs 3HAHU 110 TeMe "MexaHudecKue bub6mmoreka [JOK
Kosrebanus" https://m.edsoo.ru/eb84182f

38 OnekrpoMarHuTHbie Konebanus. KonebaTenbHbBIH KOHTYP bubmoreia LIOK

https://m.edsoo.ru/d4adabde

39 ®opmyna TomcoHa. CBs3b aMIUIATYIBI 3apsfa KOHAEHCATOpA C bu6imoreka [IOK
AMIUTATY/ION CHJIBI TOKA B KOJICOATEIIbHOM KOHTYpE https://m.edsoo.ru/093f9afl

40 3aKOH COXpaHEHHs YHEPTUH B UICAIEHOM K0JieOaTeIbHOM KOHTYpe bubamoreia LIOK

https://m.edsoo.ru/d1e2d543

41 3aryxarolue 3IeKTpOMarHuTHbIe KojeOanus. BeiHyxieHHbIe Bbub6immoreka [IOK

SJICKTPOMAIrHUTHBIC KoJieOaHust

https://m.edso0.ru/5e668619
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https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619

42 ITepemennsIit TOk. Pe3ucTop u KOHIEHCATOP B LIS MIEPEMEHHOTO bubmmoreka [IOK
TOKa https://m.edso0.ru/84836152
43 Karyiika HHIYKTUBHOCTH B IISIH IEPEMEHHOTO TOKa bubmiorexa LIOK
https://m.edsoo.ru/cfa307af
44 3akon Oma 1St DIIEKTPUUYECKOH TN TIEPEMEHHOTO TOKa bubmmorexa LOK
https://m.edsoo.ru/8bae38e6
45 MOIIHOCTE IEPEMEHHOTO TOKAa. AMIUTHTYTHOE U ACHCTBYIOIIEE bubmuoreka [IOK
3HAaYEHNE CHJIBI TOKA U HAIPSDKEHUS https://m.edsoo.ru/lcac6c4c
46 Pe3oHaHC B 3eKTpUYECKON 1eTH bubmorexa LIOK
https://m.edso0.ru/087506df
bubnmnoreka [JOK
47 Pemmerme 3aza- https://m.edsoo.ru/al6836a4
48 Wneanbueiid Tpanchopmarop. [IponsBoacTso, nepenaya u Bu6mmoreka [IOK
noTpeOIIeHHE IIEKTPUIECKON SHEPTHU https://m.edso0.ru/f97418ae
DKOJIOrMYECKHE PUCKH IIPHU IIPOU3BOJICTBE DIIEK .
49 Kynberypa HCHOHE3OBaHHI:1 3n§KTpo3§epmM B H;ESZ;{;IC);::ﬁ bubmmorexa HOK
N https://m.edsoo.ru/a6f74d93
bub6mmoreka [IOK
S0 Pemerue sazat https://m.edsg).ru/ee%??ed
51 Pemenue 3amaq bubmiorexa LIOK
https://m.edsoo.ru/7cab59f8
59 O00011IeHNE ¥ CUCTEMATH3allMs 3HAHUH 110 TeMe bubnuotexa [IOK
"JeKTpOMarHUTHbIE KOJIcOaHus" https://m.edso0.ru/401024a9
53 MexaHndeckue BOJIHbI. XapaKTEPUCTUKH MEXaHUYECKUX BOJIH bubmmorexa LIOK
https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYCCKUX BOJIH bubmmorexa LOK
https://m.edsoo.ru/d9ae1000
55 3BYK. XapaKTEepUCTHKH 3ByKa bubamoreia LIOK

https://m.edso0.ru/138b6f09
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56 WnodpasByk u ynbTpasByk. LllymMoBoe 3arpsisHeHHE OKpYysKaromen Bu6mmoreka LIOK
cpep https://m.edso0.ru/7380038f
bubaunoreka [JOK
> Pemere sazat https://m.edscl)lo.ru/cfd918bf
58 DNeKTpOMarHuTHBIE BOJHBL. M3mydeHune 31eKTpOMarHiTHRIX BOJTH bubmmorexa LIOK
https://m.edsoo.ru/714e5dbl
59 OHeprust AIeKTPOMarHUTHBIX BOJH. CBOMCTBA 3IEKTPOMAarHUTHBIX Bu6mmoreka LIOK
BOJIH https://m.edsoo.ru/d01b818c
60 [IIxana 37€eKTpOMArHUTHBIX BOJIH. [IpumeHeHue bubmmoreka [HOK
9JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/49be1fe
61 IIpuHuumnel paguocss3u U TeneBuacHus. Pannonokanus. bubmmoreka [HOK
DJIeKTPOMArHUTHOE 3arPsA3HEHNE OKPYKAOIIECH CPEIbI https://m.edso0.ru/9f96f1f8
62 KonTponbaas padora o teme "Konebanus u BoIHBI" ﬁggﬁ%’;iﬁiiﬂﬁl 4£798520
63 Caert. 3aKOH NPSMOJIMHEHHOTO PacIpOCTPaHEHHS CBETa bubmmorexa LIOK
https://m.eds00.ru/f9566406
64 Pewienue 3aay Ha NpYMEHEHUE 3aKOHA MPSMOIMHEUHOTO bu6imoreka [IOK
pacmpocTpaHeHHs CBeTa https://m.edsoo.ru/ea32d455
65 Otpaxxenue cBeta. [Inockoe 3epkano. Cdepuueckoe 3epkaio ﬁggi?;:;zzas(i?ﬁ/ao 05d2bb
IIpemomiienue cBeta. AOCONIOTHBINA U OTHOCHUTEINBHBIN MTOKa3aTeNb
66 npenomiieHus. [lomHoe BHyTpeHHee oTpakenue. [IpenenbHbIi yromn bubmioreia LIOK
HOJHOTO BHYTPEHHETO OTpaKEHH https://m.edsoo.ru/bc2e55cd
67 Pemenune 3a1a4 Ha IPUMEHEHUE 3aKOHOB OTPAXKECHUS U bubanoreka LIOK
MIPEJIOMIICHHSI CBETa https://m.edso0.ru/49d830a9
68 Xon nyueit B mpusMme. ucnepcus cBeta. CI0XKHBINA cOCTaB O€JI0ro Bbubmmoreka [IOK
ceeta. IIer https://m.edsoo.ru/d8elc3be
69 JIunzpl. @OKyCHOE PAcCTOSHHUE U ONTUYECKAs CUJIa JIMH3BI bubamoreia LIOK

https://m.edso0.ru/60441359



https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359

70 [ocTpoenne n300pakeHNid B TMH3aX M UX CUCTEMax. Y BeJIMYEHHUE Bu6mmoreka LIOK
JIMH3BI https://m.edsoo.ru/bb53b1d5
71 Pemrenue 3agad Ha mocTpoeHue H300paKEHNUH, TOTYyYaeMBIX C Bu6mmoreka LIOK
MIOMOIIIBIO JTHH3 https://m.edso0.ru/5a868f09
72 I'ma3 xak onTuyecKas cucTeMa bubmiorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anay. [Ipenensl npUMEHUMOCTH T€OMETPUIECKOM bubaunoreka [JOK
OIITHKU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa M METOIBI €€ U3MEepe bubmoreta LIOK
Th CBE€Ta U MCTOAbI U3M HUA
P A P https://m.edsoo.ru/f32aab06
bubnmnoreka [JOK
& Jliteniepcits caeta https://m.edsoo.ru/lel6ccée
bubmunorexa [LIOK
70 Hurepgepenuns caera https://m.edso0.ru/5fc0c638
77 KorepenTHble HCTOYHUKH. Y CTIOBHS HAOIIOJEHISI MAKCHUMYMOB U bubmmoreka [HOK
MHHUMYMOB https://m.edso0.ru/c6416d48
78 Pemrenne 3amaq bubmmorexa LIOK
A https://m.edsoo.ru/3061de2b
bub6mmoreka [JOK
7 IT
o PHMEHCHHE HHTCP{CPCHLIH https://m.edso0.ru/668edbc8
butmmoreka [IOK
80 Jlagpaiuns cpera https://m.edso0.ru/12ed04b5
81 Jdudpaknronnas penérka. Y ciiopue HaOIMIOJeHHS TTIaBHBIX bubanoreka LIOK
MaKCHMYMOB https://m.eds00.ru/f998d964
bu6nmoreka IJOK
2 P
8 CHICHHE saat https://m.edsoo.ru/d58c411a
83 IToniepeyHOCTH CBETO ouH. [o 3a1Ms cBeTa bubmoreta LIOK
11 YHOCTBH CBC€TOBBIX BOJIH. Apnu 1 CBET
P . Apusal https://m.edsoo.ru/e9890fe9
b K
84 Pemenue 3anau ubmmorexa LO

https://m.edso0.ru/c56¢8158
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bubmmoreka [IOK

85 C
BETOBBIC ABICHIL B TIPHPOAC https://m.eds00.ru/0b36363d
. " " bubnuoreka [JOK
86 O06001IeHNe U cucTeMaTh3anus 3Hanui mo reme "Onruka https://m.eds0o.ru/8al4748b
bubmmoreka [JOK
87 K 0 O
OHTpOJILHAs paboTa 1mo Teme «OnTHKa» https://m.eds0o.ru/82315ddA
38 I'paHuIlbl TPUMEHUMOCTH KJIACCUYECKOH MEXaHUKH. 3aKOHBI bubmmoreka ITOK
DIEKTPOAMHAMUKY U IIPHHITAI OTHOCHTEIEHOCTH https://m.edsoo.ru/c9bd77ch
89 [TocTynaTel crienUaIbHOM TEO OTHOCUTEIBHOC bubmmorexa LIOK
T ThI CIICOHUAJIBHOUN T NN OTHOCUTCIIBHOCTHU
i HHe P " https://m.edsoo.ru/c56f05ch
00 Jl;[goz”[‘sz(;F:e(})IHOe-BpeMeHHO(I)/ICI/IHTnga(J)'I(; Hzeo6§:303aﬂm Bu6morexa LIOK
HIIA. BUC IPUUYNHHOCTH. UTHOCUTCIBHOCTDH
PeHil g P " https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe JICHHE BPEMEHH U COKPAIICHUE JUTHHBI
91 DHe c pe CTCKOM 4ac bubmorexa [IOK
HCPIUA U UMITYJIb SATUBUCT 1 9aCTHUIIbI
P YIbe pel B https://m.edsoo.ru/853a64fc
92 CBs13b MaCCHI C YHEPTUEH U UMITYJIHCOM PEIISITUBUCTCKOMN YaCTHUIIBI. Bbubaunoreka [JOK
DHeprust MoKost https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIJIOBOE U3ITyUECHUE bubmioreia LIOK
Y https://m.edsoo.ru/f54035a5
94 3aKOH CMeLLLe Buna butmmoreka [IOK
H CM! HUA DUH
. https://m.edso00.ru/1c5ff752
bub6mmoreka [JOK
95 r M. 11 LD
UnoTesa JIaHKa 0 KBaHTax. ®OTOHBI https://m.edsoo.ru/a5ffa218
bub6mmoreka [IOK
% DHEPIIL  HMIYIIEC (OTOHA https://m.edsoo.ru/7fb307ec
bub OK
97 ®Dotoaddext. Onpitl A. I'. CroneroBa. 3akoHsl poTordderra hgpg:l;ll(r)r:i;asf){).ru 1868e5h9
08 VYpaeHenue Duinmreiina 11t Gporoapdekra. "KpacHast rpanuia" bubmuoreka [IOK

¢doroahdexra

https://m.edsoo.ru/01ef4556
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bubmmoreka [IOK

99 Jasnenue csera. Onsiter I1. H. JIebenena https://m.eds0o.ru/64b4966
. bubaunoreka [JOK
100 Bonmoseie cpoticTsa Hactau https://m.edS(I)lo.ru/f59cfcec
101 Bomusr e bpoitns. Jynaa BoHb! Ae bpoiinsg u pasMepsl o0acTtu bubmoreka [{OK
JIOKATM3AINH IBHKYIIEHCS YaCTHIII https://m.edsoo.ru/5df8bafl
102 KopryckynsipHO-BOJTHOBOH Tyain3m BH6H_HOTeKa Lok
https://m.edsoo.ru/8ccab62a
103 Judpakiust 3JIeKTPOHOB Ha KpUCTaJLIaxX bubmmorexa LIOK
https://m.edsoo.ru/30dbal8c
104 Cneunq)mc? 1/13MepevHHI71vB Mukpomupe. COOTHOIIEHUS bubmmoreka [HOK
HeonpenenéuHoctei [ elizenbepra https://m.eds00.ru/65783dec
Bu6mmoreka [IOK
105 Peterthe rpagirieciix sata: https://m.edscl)lo.ru/e70195bd
106 Pemenue pacuétHbIX 3a1a4 bubmoreta LIOK
https://m.edsoo.ru/ee9b3182
107 Kontponsnas padota no temam: "Ocunossl CTO", bu6imoreka [IOK
"KopiycKysipHO-BOJHOBOH JTyann3m" https://m.edsoo.ru/c3de891a
108 OmnbITHI 110 MCCIIEIOBaHMIO CTpOeHus aTroma. [lmanerapras Moens bubanoreka [HOK
aroma Pesepdopna https://m.eds00.ru/312b750a
bubmmoreka [IOK
109 Hoctynarst bopa https://m.edscI)lo.ru/4O4dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE# SHEPTUU aToMa BOJ0POIa bubnmorexa LIOK
https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE 1 BBIHY)K/IEHHOE U3TyYECHHE CBETA Bubmiorexa LIOK
https://m.edso0.ru/f945d85c
bubnmnoreka [HOK
112 Jasep https://m.edS(I)lo.ru/2288a004
113 Hyknonnas monens siapa ['elizen6epra-lBanenko. 3apsi u bu6mmotexa [IOK

MacCcCOBOC YUCJIO sapa. H3oromnsl. PagnoakTHBHOCTE

https://m.edsoo0.ru/34ada5de



https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de

3akoH PaanOaKTUBHOIO paciaia. CaoiicTBa HUOHU3UPYIOLICTO

114 n3IydeHus. BiusHue paguoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI. bubmoreia LIOK
https://m.edsoo.ru/aab98bef
Josumerpus
OHeprus CBA3U HyKJIOHOB B sape. SnepHsie cuibl. Jlegext macch
115 anpa. Snepusie peakuun. Snepusie peaktopsl. [Ipobaembl Bu6mmoreka LIOK
YIPABJISIEMOT0 TEPMOSICPHOTO CHHTE3a. DKOJOTUICCKHE aCTICKThI https://m.edsoo.ru/ff1758d0
Pa3BUTHUSA SIEPHOM IHEPTETHKH
MeToapl perucTpanuy 1 UCCIEI0BAHUS 3JIEMEHTAPHbIX YaCTHUIL.
116 DyHIaMEHTAIIbHbIE B3aUMOACUCTBUS. bapuoHbI, ME30HBI U Bu6mmoreka LIOK
nentoubl. [Ipencrasienne o CranmaptHoit Moaenu. KBapk- https://m.edsoo.ru/1ac08a5b
TJIIOOHHAs! MOZIEIb aIpOHOB
117 ®usuka 3a npenenamu CtannapTHoil Moaenu. TéMHast MaTepus U Bu6mmoreka [IOK
TéMHast SHeprus. EAMHCTBO GU3MUYECKO KapTHHBI MUpPA https://m.edso0.ru/c026fd37
118 OTarsl pa3BUTHS aCTPOHOMHUU. 3HAUEHNE aCTPOHOMUHU Bubmorexa LIOK
https://m.edsoo.ru/ad73e145
[IpuMeHMOCTh 3aKOHOB (PU3KKHU AJISI OOBSCHEHUS IPUPOIBI
119 K(?CMI/I‘IGCKI/IX 00BEKTOB. gi[eTonLIZCTpOHOMquCKHf o bubmoreta LIOK
N https://m.edso00.ru/39c44028
UCCIIeIOBaHUI
120 CoBpEMEHHBIE ONTUYECKUE TEIECKOIBI, PaIUOTENIECKOIIbI, bubmmnoreka [HOK
BHeaTMOC(hepHast aCTPOHOMHUS https://m.edsoo.ru/4877aale
121 Bun 3Bé3nHOTO Heba. Co3Be3aus, sipKue 3BE3MbI, INIAHETHI, UX Bbubnmnorexa [JOK
BHIMOE JIBHKCHHE https://m.edsoo.ru/aac588eb
199 Comneunas cucrema. Comnre. ComHeYHasi aKTUBHOCTH. VICTOUHHK bubnuoteka [{OK
srepruu CoyHIa U 3BE3]] https://m.edso0.ru/22748eb4
3BE31BI, NX OCHOBHBIE XapAKTEPUCTHUKH. [lnarpaMma bu6imoreka [IOK
123 " . " .
CIEKTPAJIbHBIH KITaCC — CBETUMOCTh https://m.eds00.ru/42169944
124 3Be3/bI TIIaBHOH ITOCIIEI0BATEIBHOCTH bubmmorexa [IOK
https://m.edsoo.ru/b3cb766¢c
‘BHyTpeHHeeCTpoeHMe3Be3u.COBpeMeHHLT:npeHCTaBneHMﬂo BuGmorexa L{OK
125 NPOUCXOXKJICHUN U 3BoJroMy CoJHLA U 3BE31. DTaIlbl )KU3HU

3BE3]I

https://m.edsoo.ru/d09da494
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Mieunsiii Iyt — nama ["anaktuka. Tunsl ranaktuk. Y€pHele

bubmmoreka [IOK

126 JIBIPBI B SIIpaX TaJlaKTHK https://m.edsoo.ru/7cd10a0a
197 Bcenennas. Paciimpenne Beenennoii. 3akon Xao66na. Teopus Bu6mmoreka LIOK
Bosbiioro B3phiBa. PeIMKTOBOE H3ITydCHHE https://m.edsoo.ru/3dbdf0d2
. bubmmoreka [JOK
128 Macmra6Hast cTpykTypa Beenennoii. MeTaranaktika https://m.eds00.ru/ce234633
. bubaunoreka [JOK
129 Hepeménnnie mpo0aeMpl aCTPOHOMHH https://m.edsoo.ru/d37doffe
®u3nueckuil npakTukym no teme "MccaenoBanue MarHuTHOTO
130 TI0JIS IOCTOSHHBIX MaruuToB" mwim "MccaemoBanrue CBOMCTB bubnmnoreka IJOK
tdeppomarueTrkoB” win "HceaeqoBanue qHCTBHUS MOCTOSHHOTO https://m.edsoo.ru/67361aef
MarHuTa Ha paMKy ¢ TOKOM"
®u3nueckuil mpakTukym o reme "M3mepenue cunbl Amnepa" nin
131 "H3ydeHne 3aBUCUMOCTH CUJIBI AMIIepa OT CHJIBI TOKa" WK Bu6mmoreka [IOK
"Omnpeaenenne MarHUTHON HHAYKIIMKA Ha OCHOBE U3MEPEHHMS CHIIBI https://m.edsoo.ru/fcae91e9
Awmmnepa"
®du3nueckuil npakTukym o reme "VcciaenoBanue sBICHUS
132 9JIEKTPOMArHUTHOW MHAYKIKK" win "OnpeneraeHne HHIYKINHA https://m.edsoo.ru/c36658da
BUXPEBOr0 MarHUTHOT'O NoJs"
®du3nueckuil nmpakTukym no reme "VcciaenoBanue sBICHUS BuGmorexa LIOK
" "
133 izr;;;i};zﬁmn nnu "COopKa MOJIeNH 3JIEKTPOMAarHUTHOTO https://m.edsoo.ru/b8fb6391
134 ®uznveckuil MpakTUKyM 1o Teme "M3mepenune nepuosaa bubanoreka LIOK
CBOOOIHBIX KOJIEOAHHIA HUTSHOTO M MPYXHHHOTO MasiTHUKOB'" https://m.edso0.ru/5d159d35
135 dusnueckuii npakTHKyM 110 Teme "lIpeoOpa3zoBaHue SHEPTUU B bu6imoreka [IOK
NpPYXKUHHOM MasiTHUKE" https://m.edso0.ru/a28026bd
Du3NIEeCK MPakTUKYM 1o Teme "VccrenoBanne nepeMeHHOTO
136 TOKa 4Yepe3 MOCIEA0BATEIBHO COEAUHEHHBIE KOHAEHCATOP, bu6mmotexa [IOK

KaTymky 1 pesucrop” win "Hccnenosanue pabOTh HCTOUHUKOB
CBETa B IIETIM IEPEMEHHOr0 ToKa"

https://m.edso0.ru/89dc2d90
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®uznveckuil MpakTUKyM 1o Teme "H3yueHune napamerpos

bubmmoreka [IOK

187 3BYKOBOU BOJIHBI" https://m.edso0.ru/b100661a
Puznveckuit HpaKTI/IIf'yM HO"TCMG "U3mepenue nokazaTens Bu6morexa LIOK

138 ES?EIOOAZJII(ZI;:;; ggzg: HTPII/IHSE'(')queHHe HU300paKEHHS B CHCTEME https://m.eds0o.ru/42569eal
Ousnueckuii NpakTUKYM 10 Teme "HcciaenqoBanue 3aBUCIMOCTH BuGnorexa LIOK

139 (hOKYCHOTO pacCTOSTHUS OT BeIlecTBa (Ha MpUMepe KHUIKHUX JINH3)" https://m.eds00.ru/b879fb3f
i "V3mepenne GOoKyCHOTO PacCTOSIHHS PacCenBaOIINX JIMH3"

140 duzndeckuii MpakTHKyM 1o Teme "Habmronenne nudpaximm, bubmmoreka [HOK
UHTepEPSHIINH U OJIIpHU3aIy cBeTa” https://m.edsoo.ru/8b7ac737

» DU3NYECKUN PAKTUKYM I10 TEME '('Ong)enenem;)e UMITyJIbCA U Bu6morexa LIOK
SHEPTUH PEITUBUCTCKHUX YacTull (1o ¢ororpadusiM TPEKOB ]
3apsKCHHBIX YaCTUI[ B MATHUTHOM MoJie)" https://m.eds00.(u/B3756¢47
®uznveckuil MpakTUKyM 1o TeMe "M3MepeHre NoCTOSHHOM

142 [Tnanka Ha ocHOBe HccnenoBanus porodddexra” wim Bu6mmoreka [IOK
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOAUO OT https://m.edso00.ru/eb916f82
HanpsKeHus"
duznveckuil mpakTUKyM 1o Teme "HMccnenoBanue criekTpa BuGmmorexa LIOK

143 PaspeREeHHOr0 aTOMapHOT0 BOIOPOJIa U U3MEPEHHE TIOCTOSTHHOM )
PuxGepra” https://m.edsoo.ru/ec651eb8
®usnueckuil npaktukym no teme "Uccnenopanue Bu6mmorexa LIOK

144 panuoakTUBHOTO (POHA C MCIIOIB30BAHUEM J03UMETpa" HITH https://m.edsoo.ru/c3dabe6e
"U3ydeHune nornomeHus 0eTa-4acTull alfOMHHAEM "
dusnveckuii MpakTUKyM 1o TeMe "Habmonenns 38€31H0TO HEOa
HEBOOPYKEHHBIM TTIa30M C UCTIOIb30BaHHEM KOMITBIOTEPHBIX

145 NPUIIOKEHUH JJ1sl ONIPEIeTICHHS TTOJIOKEHHS HeOECHBIX 00bEKTOB bu6mmotexa [IOK

Ha KOHKPETHYIO J1aTy: OCHOBHBIE c03Be3aHs1 CeBepHOro
MOJTyIapus U sipkue 3BE361" win "HaOrro1eHnst B TEIECKOIT
JIyHBl, Iu1aHET, TYMAHHOCTEW U 3BE3/THBIX CKOIIJIEHUH"

https://m.edsoo0.ru/1072021e
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O06006mienne u cuctemMaTu3anus 3HaHul. Ponb ¢pusuku un

146 aACTPOHOMHUU B 3KOHOMHYECKOM, TEXHOJOTUICCKOH, COIIMATBLHON U bubmmorexa LIOK
. ’ ’ https://m.edsoo.ru/ad6ddeed
ITUIECKON cpepax MesaTeTbHOCTH YeI0BEeKa
147 O0600mmeHne u cucTeMaTH3aIis 3HaHu. Posth 1 MecTo GU3HKU U bubmoreka [JOK
ACTPOHOMHUU B COBPEMEHHON HayYHOH KapTHHE MHPa https://m.edso0.ru/18f19f7c
O06o006muieHne U cucteMaTu3anus 3HaHui. Ponb ¢pusndeckoii Teopun
148 B (hOpMHUPOBAHHHM TIPEACTABICHUNA O (PU3HUECKON KapTHHE MHpPA, bubmoreka [{OK
MecTO (PU3UIECKON KapTUHBI MUpa B OOIIEM PsiTy COBPEMEHHBIX https://m.edsoo.ru/e7d400f4
€CTECTBCHHO-HAYYHBIX MPEACTABICHUIA O IPUPOJIC
N " " bubnunoreka [JOK
149 O060011IeHME ¥ cUcTeMaTu3anus 3Haunii o reMe "Kunemaruka https://m.edsoo.ru/b032fcdb
. " " bubnaunoreka [JOK
150 O6o00mIeHne U CUCTeMaTH3alus 3HaHuH 1Mo TeMme "KuHemaTnka https://m.edso0.ru/4e31b507
. " " bubmnuoreka [JOK
151 O0001IeHNe U cCHCTeMaTH3aIus 3HaHUH 110 TeMme " JluHaMuKa https://m.edsoo.ru/2dfbafcs
152 O00011IeHNE ¥ CUCTeMaTH3alus 3HaHuH 1o TeMe "CTaTnka bubanoreka [HOK
TBepI0ro Tena' https://m.edsoo.ru/3cca482e
O00011IeHNE ¥ CUCTEMATH3aLMsA 3HAHU 110 TeEMe "3aKOHBI Bbubnmnorexa [JOK
153 " )
COXpaHEHHsI B MEXaHUKE https://m.edsoo.ru/32a4d1a0
154 O060011IeHNE M CUCTeMAaTH3alus 3HaHU 110 TeMe "OCHOBBI bubnuotexa [IOK
MOJIEKYJISIPHO-KHHETHYECKO# Teopru” https://m.edsoo.ru/ed440ca8
O06001IeHne 1 cucTeMaTH3anus 3HaHui 1o Teme "TepMonHaMuKa. Bbubnmnorexa [JOK
155
TerioBbie MAITUHBI" https://m.edsoo.ru/c63f7c10
156 O06001IeHNe 1 CUCTeMaTH3allks 3HAHUH 110 TeMe " ArperaTHble Bbubnmnorexa [JOK
cocrosiHus BerectBa. Ma3oBbie MEPEX0 bl https://m.edsoo.ru/1d36b5b1
157 O00011IeHNe ¥ CUCTEeMATH3alMs 3HAHUH 110 TeMe "DIIEKTPHUSCKOEe bubmuoreka [IOK
noje" https://m.edsoo.ru/3bf0def9
158 O00011IeHNE ¥ cUcTEMAaTH3alusa 3HaHuil 110 TeMe "T1ocTOsTHHBIN butmmoreka [IOK

ANEKTPUYECKUM TOK"

https://m.edso0.ru/71453ee6
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O00011IeHNE ¥ cUcTeEMAaTH3anus 3HaHnil 110 TeMe "Toku B bubmmoreka [IOK
159 1

pasnuYHbIX cpemax” https://m.edso0.ru/3d40077a
160 O00011IeHNE ¥ cCUCTEMATH3aLMA 3HAHU 110 TeMe "MaraurHoe 1 butmmoreka [IOK

nozne" https://m.edsoo.ru/3b4c06ae

PesepBHBIiT ypok. O000IIeHre 1 cHCTeMaTH3AIMs 3HAHAN TI0 TeMe bubmoreka [{OK
161 1

"JIeKTpOMArHUTHAS HHIYKIHS" https://m.edso0.ru/053e2248
162 PesepHelil ypok. O6001IeHNE U cCHCTEMAaTU3aAIMsI 3HAHUI TI0 TeMe 1 Bu6mmoreka LIOK

"MexaHuueckue KonedaHus" https://m.edsoo.ru/d6310bfd
163 Pesepublii ypok. O6001eHue 1 cucTeMaTU3alysl 3HAHUH TI0 TeMe 1 bu6mmoreka [IOK

"DneKTpoMarHuTHbIE KoneOaHus" https://m.edsoo.ru/5e2bb83d
164 PesepBHBIiT ypok. O000IIeHNEe U cHCTEMaTH3aIMs 3HAHAN TI0 TeMe 1 bubmmoreka [HOK

"MexaHH4YEeCKUE U TEKTPOMArHUTHBIC BOJTHBI" https://m.edsoo.ru/96a7a2dd
165 Pe3zepBHsiii ypok. O000IIEHNE U CHCTEeMAaTH3aIIKs 3HAHUH 110 TeMe 1 Bu6mmoreka [IOK

"Onruka" https://m.edsoo.ru/52ad1603
166 PesepBHBIiT ypok. O000IIeHNe U cHCTEMaTH3aIMs 3HAHAN TI0 TeMe 1 bubmmoreka [HOK

"Ocuossl CTO" https://m.edsoo.ru/5bec1c65
167 PesepHblil ypok. O6001eHre 1 cucTeMaTU3aysl 3HaHUH 110 TeMe 1 bu6imoreka [IOK

"KopiycKysipHO-BOJIHOBOH JTyann3m" https://m.edso0.ru/f7¢59d38
168 PezepBHbiii ypok. O000IIEHE U CHCTEMAaTH3aIINs 3HAHUH 110 TeMe 1 bubanoreka [HOK

"®duzuka atoma" https://m.edsoo.ru/1f511654
169 PesepHblil ypok. O6001eHNe 1 cucTeMaTU3alysl 3HAHUK TI0 TeMe 1 bu6imoreka [IOK

"du3nKa aTOMHOTO S/Ipa ¥ JIEMEHTAPHBIX 4acTHUIL" https://m.edso0.ru/905c5ce0
170 PezepBHbiii ypok. O000IIEHNE U CHCTEMAaTH3AIINs 3HAHUH 110 TeMe 1 bubanoreka LIOK

"neMeHTH acTpoduzuku” https://m.edsoo.ru/2bffb94c

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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YYEBHO-METOJIUYECKOE OBECIIEYEHME OBPA3OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

Ouzuka. 10  kimacc.  YueOnuk. ba3zoBbiii  u  yrioyOn€HHBIE  ypOBHU
Msxkumes I'. f., byxosueB b. b., Corckuit H. H. / Ilox pen. IlapdentoeBoii H. A.
dusuka. 11 KJIacc. VYyeOHUK. ba3oBriit u yriyONnEHHBIN YPOBHU
Msxumes I'. §., ByxoBues b. b., Yapyrun B. M. / Ilox pen. I1apdentreBoit H. A.

METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Meroanyeckue peKOMEH AN

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbl U PECYPCbl CETH
HNHTEPHET
bu6mmoreka IJOK



