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HHOACHUTEJBbHAA 3AIIUCKA

[Tporpamma o ¢u3uke Ha YpOBHE CpETHETO 00IIeT0 00pa3oBaHus pa3padboTaHa Ha OCHOBE MOJOKEHUI
1 TpeOOBaHUH K pe3ysIbTaTaM OCBOCHHUSI OCHOBHOW 00pa30oBaTeIbHOM MporpamMmsl, peactaBieHHbx B DI'OC
COO, a Takxke ¢ yuéroM (PenepanbHOil pabodeil mporpamMmbl BocnuTaHus W KoHuenuu mpernogaBaHus
yuebHoro npeamera «Pusukay» B 00pa3zoBarebHbIX opranuzanusax Poccuiickoit @enepanuu, peanausyomux
OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

[Iporpamma 1o Qu3uKe ompexaenser o00sA3aTENbHOE TNPEAMETHOE COJAEP)KAaHUE, YCTAaHABIUBACT
PEKOMEHAYEMYIO IIOCIE€OBATEIBHOCTh HM3YyYEHHMsl TEM U pa3fesioB ydeOHOro mpeaMera ¢ Y4ETOM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKU y4e€OHOTo Ipolecca, BO3PACTHBIX OCOOEHHOCTEH
oOydatomuxcs. [Iporpamma mo ¢usuke Aaét NpeACTaBICHUE O IENAX, COACPNKAHHWH, OOIIEH CTpaTeruu
o0y4YeHHs, BOCIMTAHMUSA M pa3BUTHS OOYYAIOUIMXCS cpencTBaMu ydeOHoro mnpenmera «®Dusuka» Ha
yIi1y0JIEHHOM YPOBHE.

N3yuenne kypca pu3nuku yriyOnEHHOrO YpOBHS MO3BOJISIET PEealn30BaTh 3aJauu MpodhecCuOHaTbHON
OpHUEHTAIINH, HAIPABJICHO Ha CO3/IaHUE YCJIOBUMN JJISl IPOSIBIIEHUS] CBOUX MHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH KaXIbIM OOYyYaromuUMCs, KOTOpble HEOOXOAWMBI ISl TPOJODKEHUS 00pa3oBaHUs B
OpraHu3anusax MpodhecCHOHAIBHOIO 00pa3oBaHUs M0 PA3IUYHBIM (PU3MKO-TEXHUYECKUM U HMHKEHEPHBIM
CIELIMAJIBHOCTSIM.

B mporpamme mo ¢usuke ompeaensroTCs IUIaHUPYEeMbIE pe3yJbTaThl OCBOEHHUS Kypca (u3uku Ha
YPOBHE CpEJHEro 00IIero o0pa3oBaHUs: JUYHOCTHBIE, METAPEIMETHbBIE, IPEAMETHbIE (HA YIIIyOJIEHHOM
ypoBHe). HayuyHOo-meTomosiorndeckoil OCHOBOW s pa3pabOTKu TpeOOBaHMH K  JIMUHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OO0YyYaroIuXcs, OCBOMBIIMX IPOrpaMMy Mo (U3MKE Ha
YpOBHE cpenHero oOmiero oOpa3oBaHHs Ha YIIyOJEHHOM ypOBHE, SBISIETCS CHCTEMHO-IESTEIbHOCTHBIN
MOJIXOI.

IIporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJbTaThl OCBOCHMsS Kypca (QU3MKM Ha YIIyOJEHHOM YpOBHE, B TOM 4HCIE
MIpeIMETHBIE PE3YJILTATHI IO rojlaM 00yUEHUs;

cojiepkaHue yueOHoro npenamera « Pu3nKay 1mo rojgaM o0ydeHusl.

ITporpamma no (hu3uke UMeeT MPUMEPHBIM XapaKTep U MOKET ObITh UCIOIb30BaHA YUUTENAMHI (QUZUKU
U1l COCTABIIEHUS CBOMX Pa0OYMX MPOTrPaMM.

[IporpaMMa 1o (u3MKe HE CKOBBIBAET TBOPUECKYIO HWHHUIMATHBY YUYUTENEH U MNPEIOCTaBIsET
BO3MOXKHOCTH JIJISl pealM3ali pa3iMyHbIX METOJUYECKMX MOJIXOJ0B K MpenojaBaHuio (U3NKKM Ha
yriIyOJI€HHOM YPOBHE NPH YCIOBUU COXPAaHEHMs 0053aTeIbHOM YacTH CO/IepIKaHus Kypca.

du3nka Kak HayKka 0 Haubosiee 00IIMX 3aKOHaX MPUPO/Ibl, BBICTYIIAsk B KAUeCTBE yUeOHOT0 MpeIMeTa B
IIKOJIE, BHOCUT CYIIIECTBEHHBII BKJIaJ B CUCTEMY 3HaHMI 00 okpy:xaromeM mupe. [lIkonbHbIl Kype Gpusuku
— CUCTEMOOOPa3yIOIIMN ISl €CTECTBEHHO-HAYYHbBIX YY€OHBIX MPEIMETOB, MOCKOJIbKY (hHU3HUEcKUe 3aKOHbBI
Je)KaT B OCHOBE NPOIIECCOB U SIBJICHUH, M3y4aeMbIX XUMHeEH, Ouosorueil, ¢usnueckoir reorpadueit u
acTpoHoMuel. Vcnonp3oBaHWE M aKTHUBHOE NpHMEHEHHE (M3NYECKMX 3HAHUN OMNpEeAeTHIO XapakTep H
OypHOE pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHMH B cepe IHEpreTHKH, TPAHCIOpPTa, OCBOEHHUS KOCMOcCa,
MOJIy4€HHUsI HOBBIX MaTepHallOB C 3a/laHHbIMM CcBoMcTBaMU. M3yueHne (U3MKM BHOCUT OCHOBHOM BKJIAJl B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHON KApTHHBI MUpa 00yJaromerocs, B OpMUpOBaHUE YMEHUH TPUMEHSTh
HAYYHBII METOJI TO3HAHUS MPH BHITIOJIHEHUN UMHU YYEOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca (u3MKu Ha YpOBHE CpeaHEro o0Imero oOpa3oBaHMs MOJIOKEH pAI UJed, KOTOphIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 TOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUHU € HEW KypC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH COIAEPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3HMKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoea zemepanuzayuu. B coOTBETCTBUM € HeW MaTepuan Kypca (QU3UKM OOBEIUHEH BOKPYT
¢busnyeckux Teopuil. Benymum B kypce siBisercss GopMUpPOBaHUE IPEACTABICHUN O CTPYKTYPHBIX YPOBHSX
MaTEpHH, BELIECTBE U IOJIE.



Hoen zymanumapuzayuu. EE peanu3zanus npeanonaraeT uCrojab30BaHue T'yMaHUTapHOTO MMOTEHIMAala
(U3MYECKON HayKd, OCMBICIICHHE CBS3M pPa3BUTHS (HU3UKH C pa3BUTHEM OOIIECTBa, a TaKke C
MHPOBO33PEHYECKUMU, HDABCTBEHHBIMH U YKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢usuku yrioyOn€HHOrO ypoBHS TpeanoJiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPUIOKEHUH H3YUYEHHBIX TEOpUU U
3akoHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpPOBHE OOILIUX IMPEACTABICHUN M COBPEMEHHbBIE TEXHUYECKHE
YCTPOMCTBA, U TEXHOJIOTHHU.

Hoesn 3konocuzauyuu peanusyercs MOCPEACTBOM BBEICHHUS DJIEMEHTOB COJEPIKAHUS, TOCBSIIEHHBIX
HKOJIOTMYECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHi, a
Takxe 00CyKIeHUS MPOoOIEM palluOHATEHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTMUYECKOI 0€30M1acHOCTH.

OcBoeHHE CONEpIKaHUs MPOTPAMMEI 10 (GU3HUKE OKHO OBITH TOCTPOCHO HA MPHHIIMIIAX CHCTEMHO-
JeSTeNbHOCTHOTO Toaxona. s (U3MKK peann3anusi dTUX NPHUHIUIOB Oa3upyeTcs Ha HCIOJIb30BAHHUH
CaMOCTOSITENIFHOTO JKCIEpUMEHTa KakK IOCTOSHHO JeHCTByromero Qakropa yuyebHoro mporuecca. s
yriayOiaEHHOrO YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOrO 3KCIEPUMEHTa, BKIIFOYAIOIIETO
(GpoHTaNTbHBIE YICHUYECKUE OMBITHI MPH W3YYCHHH HOBOTO MaTepHualia, JabopaTropHble paboThl U PabOTHI
npakTukyma. [Ipu 3ToM BO3MOXKHBI JIBa CIIoco0a peam3anuu GU3HIECKOro MpakTUKyMma. B mepBom cirydae
MPAKTUKYM IpoBoAuTcs 1u60 B KoHIle 10 u 11 kinaccos, 1100 mocie NepBOro ¥ BTOPOTro MOIYTOIUI B KaKI0M
U3 3TUX KiaccoB. BTopoii crnocob — 3To mHTerpamus padoT MpakTUKyMa B CUCTEMY JTaOOpaTOpHBIX padoT,
KOTOpBIE TIPOBOJATCA B Tpoliecce u3ydeHusi pazzgena (temsl). [lpu sTom mox paboramu MpakTUKyma
MMOHUMAETCS CaMOCTOSTEIBHOE HCCICOBAaHUE, KOTOPOE MPOBOJIUTCS IO PYKOBOJCTBY CBEPHYTOTO,
0000mEnHOro BUa 6€3 MomaroBoi HHCTPYKIUH.

B nporpamme o gusuke cuctemMa y4eHUYECKOT0 3KCIIEPUMEHTA, 1TaO0PaTOPHBIX paboT U MPAaKTUKyMa
MIPEJICTABJICHA CMHBIM IMepeuHeM. BbIOOp TeMaTUKH sl 3TUX BUIOB YUYSHHUYECKHX MPAKTUICCKUX PadOT
OCYIIECTBIISICTCS yYaCTHUKAMH OOpPa30BATEIBLHOTO TIPOIecca HMCXOAS W3 OCOOCHHOCTEH TOYPOYHOTO
IUTAHUPOBAHUS U OCHalleHus: kabuHera ¢usuku. [Ipu 3TOM oOecneunBaeTcsi OBIAZCHHE OOYYarOIIMMHUCS
YMEHHMSIMH TIPOBOJAUTH MPSIMBIE M KOCBEHHBIE W3MEpPEHUs, HUCCIEJOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH U TIOCTAHOBKY OIBITOB TIO MTPOBEPKE MPEIOKCHHBIX THIIOTE3.

Bonpimoe BHUMaHUWE YIENsSIeTCS PENICHUIO PACYETHBIX M KA4eCTBEHHBIX 3amad. llpm sTtom Juis
pacuéTHBIX 3a7la4 MPHOPUTETOM SBISIFOTCS 3aJaud C SIBHO 3a/laHHOM M HESBHO 3aJaHHON (U3NYECKOM
MOJIETIbIO, TTO3BOJIAIOIINE TPUMEHSTh U3yUYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJHOTO pa3jena Kypca,
TaK ¥ WHTETPUPYs NMPUMEHEHHWE 3HAHWH W3 Pa3HBIX pasnenoB. J[Is KadyecTBEHHBIX 3aJad NMPHOPHTETOM
SBIIAIOTCS. 3aJaHUST HAa OOBSICHEHHWE/TIPE/ICKA3aHUe IMPOTCKAHMsS (PU3NICCKUX SBJICHUH W TIPOIECCOB B
OKpyXarollel Ku3HU, TpeOyromme BbhIOOpa GU3MYECKON MOJenud MJig CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ Tpe6oBanuamMu @I'OC COO k MaTeprabHO-TEXHUYECKOMY 00ECIIEUEHNI0 Y4EOHOTO
npoiiecca Kypc pU3nUKu yriryOJIEHHOTO YPOBHS Ha YPOBHE CPEAHETO OOIIETO 00pa30BaHUs JOJIKEH U3yUaThCs
B YCIIOBUSIX MpEAMETHOro KaOuHeTa. B kabunHere (DM3MKK JOKHO OBITH HEOOXOAMMOE J1a0OpaTOPHOE
o0opyI0BaHUE /ISl BBIMIOJTHEHHsI YKa3aHHBIX B IPOrpaMMe 1o (pU3uKe yueHHIECKUX OMBITOB, Ta00OPAaTOPHBIX
paboT 1 paboT MPaKTHKYMa, a TAK)Ke JEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanmoHHOe 00OpymoBaHUEe (BOPMHUPYETCS B COOTBETCTBHHM C INPUHITUIIOM MHUHUMAIIbHOMN
JIOCTaTOYHOCTH U O0EcTeurBaeT TMOCTAHOBKY IEPEUMCICHHBIX B MporpaMMe Mo (DHU3HKE KITFOYEBHIX
JIEMOHCTPAIIMIA 711 UCCIICIOBAHMS U3YYaeMbIX SIBJICHUN U MPOILIECCOB, IMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, X TEXHHYECKUX MPUMCHCHHM.

JlaGoparopHoe oOOpyAOBaHUE [UIsl YUYEHHYECKUX MPAKTHUYECKUX padoT ¢opMmupyercs B BHJE
TEMaTUYEeCKNX KOMIUJIEKTOB M OOECIeuMBaeTCs B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX OOYYaroIIUXCs.
TemaTtuueckue KOMIUIEKTHI JaOOPAaTOPHOTO OOOPYIOBaHUS JOMKHBI OBITH MOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAHNN aHAIOTOBBIX W MU(DPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B
BHJIe TU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU TIEJISIMU U3Y4YeHUS (PU3UKH B 0OIIIEM 00pa30BaHUU SIBIISIFOTCS



(dbopMUpOBaHUE HHTEPECA U CTPEMIICHHUS 00YyYaIOIIKUXCs K HAYYHOMY U3YUYEHHIO TPUPO/IbI, Pa3BUTHE UX
MHTEJJIEKTyalIbHbIX ¥ TBOPUYECKHUX CIIOCOOHOCTEN;

pa3BUTHE NPEACTABICHUH O HAYYHOM METOJE MO3HAHUS M (OPMHPOBAHUE HCCIIECAOBATEIHCKOTO
OTHOIICHHS K OKPY>KAIOLIUM SIBIICHUSM;

(dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3yJjbTaTa U3y4eHHsS OCHOB CTPOCHHUS MaTepuu U
(byHIaMEeHTaIbHBIX 3aKOHOB (DHU3UKH;

¢dbopmupoBaHUe yMEHUN OOBSCHSATH SIBICHUS C WCIOJIb30BAHHWEM (M3WYECKUX 3HAHUM M HAyYHBIX
JI0Ka3aTeNbCTB;

(dbopMUpOBaHUE IPEICTABICHUN O POJIN PU3UKHU JJIs1 Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHI;

pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cepax Oynymedl mnpodeccHOHATBHONW eATeNbHOCTH,
CBSI3aHHBIX C (PU3UKOM, TOATOTOBKA K AaJbHEHUIIIEMY 0OY4YEHHUIO B 3TOM HAIPABJICHUU.

JlocTuxenue 3Tux 1eneil o0ecreurnBaeTcs pelieHueM CIeIyoMX 3a/a4 B IpoIecce U3yueHus Kypca
(hbU3UKH HAa YPOBHE CPEHETO 00IIEero 00pa3oBaHUs:

NpUOOpEeTeHNEe CHUCTEMBbl 3HAHMKA 00 OOMmUX (QHU3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSX,
BKJIIOYAass MEXaHWKY, MOJEKYJSPHYI0 (U3UKY, SJCKTPOJWHAMUKY, KBAaHTOBYIO (U3UKY U DIIEMEHTHI
acTpo(H3uKH;

(dbopMupOoBaHHE YMEHUIN MPUMEHITh TEOPETHUECKHUE 3HAHUS ISl OOBSICHEHHS (DU3HUECKUX SBIICHUN B
MPUPOJIE U JJISl IPUHSTUS MPAKTUIECKUX PEIICHUH B TOBCEHEBHOM JKU3HU;

OCBOCHHE CITIOCOOOB PEIICHHs Pa3IMYHBIX 3a7ad C SBHO 33aJaHHON (U3MYECKON MOJenbio, 3ajad,
MO/Ipa3yMeBalOIINX CAMOCTOSTENILHOE co3/1aHne (PU3MUECKO MOJIeN, aIeKBaTHON yCIIOBUSM 33aJa4i, B TOM
qrclie 3a7ja4 HHXEHEPHOTO XapaKTepa;

MOHUMaHKE (PU3MYECKHX OCHOB M IMPUHIIUIIOB EHCTBUS TEXHUIECKUX YCTPOUCTB U TEXHOJIOTHUECKIX
IIPOLIECCOB, UX BJIMSHUS HA OKPYKAIOILLYIO CPELY;

OBJIaJICHHE METO/IaMU CaMOCTOSITEIbHOTO TUTAHUPOBAHUS U MTPOBEICHUST GU3UUECKUX IKCIIEPUMEHTOB,
aHaJIM3a ¥ MHTEepIpeTaluu HHPOPMAaLUH, ONpeIeTICHNs JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTara;

CO3JIaHHE YCIOBHUI JJISl pa3BUTHUSI YMEHHI MTPOSKTHO-MCCIIEI0BATEIBCKOM, TBOPYECKOH 1A TENLHOCTH;

pa3BuTHe UHTEpeca K chepam npodecCHOHATEHON A TEIbHOCTH, CBSI3aHHOMN C (DPU3HKOI.

B cootBerctBuu ¢ TpeboBanusiMu PI'OC COO yrinyOnéHHbIN ypoBeHb U3YUEeHHUsI yUeOHOro npeaMeTa
«®Pu3nka» Ha ypOBHE CpEeAHEro oOmero oOpa3oBaHUs BBIOMpAETCS OOYYAIOUIUMHUCS, MUIAHUPYIOLUMHU
MPOJIOJKEHHE 00pa30BaHus M0 CHEIUATBHOCTIM (U3HKO-TEXHUUECKOTO MPOQHUIISL.

Ha uzydenne ¢usuku (yriayOnEéHHBIN ypOBEHb) Ha YPOBHE CPEIHETO 0011Iero 00pa3oBaHusl OTBOJIUTCS
340 gacos: B 10 knacce — 170 gacos (5 yacoB B Heneno), B 11 kmacce — 170 gacoB (5 yacoB B HEJIEINIO).

[Ipeyiaraemelii B mporpamMme 1o (Gpusmke rnepedeHsb JadopaTOpHbIX M MPAKTUYECKUX paboT sBIseTCS
PEKOMEHIOBAaHHBIM, YUYWTENb JeNlaeT BHIOOp TMpoBeneHHs TabOpaTOPHBIX PadOT M OMBITOB C Y4YETOM
MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUYaroInXCs.

COIEPKAHUE OBYYEHMUA
10 KJIACC

Paszpnen 1. HayuHblit MeTO1 MO3HAHKMS PUPOABI.

®duszuka — pyHIaMeHTalbHas HayKa o npupoje. Hay4yHblit MeTo1 MO3HAHUS M METOJIbI UCCIIEIOBAHUS
(buU3NYECKUX SIBICHUH.

DKCcIIepUMEHT U TeOpHUs B Tpoliecce Mo3HaHus npuposl. Habmoaenre u skcrepuMeHT B pusuke.

CrniocoObl u3MepeHus: (pU3nMUeckux BeIUYMH (aHAJOTrOBble U LU(POBBIE W3MEPUTENbHBIE MPUOOPHI,
KOMIIbIOTEPHBIE JTaTUUKOBBIE CUCTEMBI).

[TorpentnocTn n3MepeHuid GU3NIECKUX BETUIHH (a0COIIOTHAS M OTHOCUTEIIbHAS).



MonenupoBanue pU3NUECKUX SBICHUN U MPOLIECCOB (MaTepraIbHas TOUKa, aOCOMIOTHO TBEPI0E TEIIO,
uaeanbHasl JKUJIKOCTh, UACAIbHBIA Ta3, TOYCUHBIN 3apsd). ['umoreza. Ou3nyueckuii 3aKOH, TPAHHIIBI €ro
MPUMEHUMOCTU. PU3nYecKasi TEOpUs.

Ponbs 1 MecTo ¢u3uku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHOW KAapTHHBI MUpA, B MPAKTHYECKOU
NeSITeIbHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

N3mepenune cuibl TOKAa M HANpPsDKEHHS B LIETMHM TMOCTOSHHOTO TOKA MPU TOMOIIM aHAJIOTOBBIX U
U POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HakoMcTBO ¢ 1 poBoi nadopatopueit o gusuke. [Ipumepsl usmepenus GU3NUECKUX BEIHUUH MIPU
MTOMOIIY KOMITbIOTEPHBIX JTaTYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBrxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO ABMKeHus. Crucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3aa4n MEXaHUKH.

Panuyc-BekTop MaTepuaibHON TOYKH, €T0 MPOEKIIMU Ha OCH CUCTEMBI KoopauHaT. TpaekTopus.

[Tepemernienue, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) W YCKOPEHHE MaTepHATbHOU
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpauHaT. Cllo)KeHHEe IEPEMEIICHUI U CII0XKEHHE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSAMOJMHEWHOE BIKEHUE. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH,
YCKOPEHUS U ITyTH MaTepUaIbHON TOUYKH OT BPEMEHHU U UX rpaduKH.

CBobosHOe majgeHue. YCKopeHne cBOOOTHOTO majeHus. JBIKeHHe Tena, OpOIIEeHHOr0 MO YIIIOM K
TOPU30HTY. 3aBUCHMOCTh KOOpPJIWHAT, CKOPOCTH M YCKOPEHHUs MaTepuanibHOW TOYKH OT BPEMEHH U HX
rpadukH.

KpuBonunerinoe nuxeHue. J[BUKeHHEe MAaTEpUAIIBHONM TOYKH MO OKPYKHOCTH. YTJIOBAsl U JIMHEWHAs
ckopoctb. Ilepmon wum wuyactora oOpamenusa. [lenTpocTpemurenbHoe (HOpPMalbHOE), KacaTelbHOE
(TaHTeHIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTePUAIbHOM TOUKH.

TexHnuecKue yCTpONUCTBA U TEXHOJIOTMUECKHUE MPOLIECCHl: CIUAOMETP, JABUKEHUE CHAPAJIOB, LIETIHBIE,
mecTepéHUaThie U peMEHHBIC TIepeIaun, CKOPOCTHBIC JTU(THI.

Jemoncmpayuu.

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoOslI uccine1oBaHus IBHKEHUH.

Nnnroctparnus mpenaenbHOTo nepexoa 1 i3MepeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NBIKEHHUI C UCTIOIB30BAHIEM MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpoIIeHHOT0 MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

[IpeobOpazoBanme yriioBoi CKOPOCTH B PEyKTOPE.

CpaBHeHME TTyTeH, TPACKTOPUA, CKOPOCTEN NBMXKEHHUSI OJHOTO M TOTO K€ TeJla B Pa3HBIX CUCTEMAX
OTCY€Ta.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomel, npakmuxym.

N3yuenne HepaBHOMEPHOTO JABMKEHUS C IIEJIBIO OMPE/ICTICHUS MTHOBEHHOW CKOPOCTH.

N3mepenne yckopeHus pu NpsSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHH 1O HAKJIIOHHOM MJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUYKEHUU.

N3mepenne yckopeHuss cBoOOAHOTO TaAeHUS (PEKOMEHJIOBAHO HCIIOIb30BaHHE IMHPPOBOU
nabopaTopun).

W3ydyenne mABWKEHUs Tela, OpOIIEHHOTO TOpHU3OHTaldbHO. [IpoBepka THUIIOTE3I O MPSIMOKN
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY JAIbHOCTBIO MOJIETA M HAYAJIbHOW CKOPOCTBIO Tea.

N3yuenue nBmKeHUs TeJa M0 OKPYKHOCTH € TIOCTOSTHHOM 110 MOJIYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH NIEpUOAa 00paIieHuss KOHHYECKOro MasgTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[TepBsiii 3akoH HetoToHa. MHeprumanbubie cucTeMbl oTcuéra. [IpuHIMn oTHOCUTENBHOCTH ['anmumes.
Heunepuuanbubie cucteMsl oTcuéTa (OnpeaeacHue, mpumepsl).

Macca tena. Cuina. [IpuHIun cynepno3uiuuu cuil.

Bropoii 3akoH HproTOHA 17151 MaTEpUAIBHON TOYKH.

Tpertuii 3akoH Hpr0TOHA 17151 MaTepUATIbHBIX TOYEK.

3aKOH BCEMUPHOT'O TATOTEHUSI. DKBUBAJIEHTHOCTh IPAaBUTAlMOHHON 1 HHEPTHON MacCHlI.

Cuna TsokecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO MAaJeHUs OT BBICOTHI HAJ MOBEPXHOCTHIO
IUTAHETHl B OT reorpaduueckoil mupoThl. [IBMKeHHEe HEOECHBIX TN W WX CIYTHHKOB. 3akoHbl Kerutepa.
[IepBas kocMHuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXKYIIETOCsi ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJBKEHUS U cuiia TpeHus nokos. Kosgduuent tpenus.
Cuna CcOnpOTUBIICHUS TPU JABUKEHUU Tejla B JKUJAKOCTH WM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOTO JBUKECHUSI.

Hasnenue. 'napocraruueckoe aaBiaenue. Cuna Apxumena.

TexHuueckue yCcTpoicTBa U TEXHOJIOTHYECKUE MPOLIECCHI: MOAMUITHUKY, IBUKEHNE NCKYCCTBEHHBIX
CITyTHUKOB.

Hemoncmpayuu.

Habntoienue ABM>KEHUS TN B MHEPIHUAIBHBIX M HEMHEPIHAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX HMJIMHIPOB WJIM IIAPOB Pa3HOM MacChl ¢ OAMHAKOBBIM YCKOPEHHUEM OTHOCHTEIBHO
HEUHEPUHUAIbHON CUCTEMBI OTCUETA.

CpaBHEHME pPaBHOJEHCTBYIOIIECH MPUIIOKEHHBIX K TEIy CHUJI C MPOU3BEACHUEM MAcCChl Tejla Ha €ro
YCKOpPEHUE B MHEPIUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHiI, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOCHCTBUS TEII.

N3mepenne macc o B3auMOACHCTBUIO.

HesecomocTs.

Bec tena mpu yckopeHHOM NoibEME U TIAJICHUH.

[HenTpoOe)xHBIE MEXAaHU3MBI.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npAKMUKyMm.

N3mepenue paBHOAEHCTBYIOLIEH CHUJI TPU ABMXKEHUHU OpyCKa MO HAKJIOHHOM MJIOCKOCTH.

[TpoBepka rumoTe3pl 0 HE3aBUCHMOCTH BPEMEHH JBMKEHUs OpycKa MO HAKJIOHHOW TUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro MaccChl.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM 00pasiie, OT UX
nedopmariiu.

N3yuenue nBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JIETKUi OJIOK.

N3mepenue koddduimenTa TpeHus Mo BeIMUUHE YTI0BOT0 Koddduirenta 3aBucuMoctu Frp(N).

HccnenoBanue nukeHus: Opycka 1Mo HAKJIOHHOM MIOCKOCTH C MIEPEMEHHBIM KO3 PUITEHTOM TpeHusI.

N3yuenune nBrkeHus rpy3a Ha BaJIy C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAoe Teno. [locTymarenpbHOe M BpamlaTelbHOE JBIKEHHE TBEPIOTO Tena. MOMEHT
CUJIBI OTHOCUTENBHO OcH BpaieHus. [lneuo cumnpl. CiaoxxkeHue cuil, MpUIoKEHHBIX K TBEpaoMY Tery. LlenTp
TSDKECTHU Tea.

VYcnoBus paBHOBECHS TBEPIOTO TeA.

YcToliunBoe, HeyCcToUMBOE, Oe3pa3TuIHOE paBHOBECHE.

TexHuueckue YCTPONUCTBA U TEXHOJOTMYECKUE IMPOIECChl: KPOHILUTEWH, CTPOMUTENIbHBIA KpaH,
peméTdarbie KOHCTPYKITUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.



Bunel paBHoBecHs.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, npAKMUKYM.

HccenenoBanue ycioBuil paBHOBECUS TBEPJAOTO TEJIA, UMEIOIIETO OCh BPALLEHUS.

KoHcTpynpoBanye KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnne ycTOMUNBOCTH TBEPAOTO TEJa, UMEIOILETO IUIOMIA/lb OIOPBHI.

Tema 4. 3akonvl coxpanenus 6 mexanuxe.

NMnynbsc MaTepranbHON TOYKH, CUCTEMBI MaTepUaIbHBIX TOUEK. LIEHTp Macc cucTeMbl MaTepUaAIIbHBIX
To4eK. TeopeMa 0 IBUIKEHUH LICHTPA Macc.

NMmynbsc cuibl 1 1BMEHEHUE UMITYJIbCA TENIA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

MomeHT uMImyibca MarepuanbHOM TOukH. lIpencraBiieHHE O COXpaHEHMM MOMEHTa MMILYJIbCa B
LEHTPaJIbHBIX MOJISX.

PaGota cuibl Ha MajOM U Ha KOHEYHOM IepemeneHuu. ['paguueckoe npeacrapieHne padoThl CUIIBL.

MoO1HOCTb CHIIBIL.

Kunernueckass sHeprus martepuanbHOW TOYKU. TeopemMa 00 W3MEHEHMM KHHETUYECKOW 3HEpPruu
MarepuaibHON TOYKH.

[loTrenumaneHble W HenmoTeHUUaNbHbIE cuibl. [loreHumnanbHas sHeprus. lloTeHuunanbHass >HEprus
ynpyro aepopMupoBaHHO# Npy)HUHEL. [loTeHIManbpHAsE SHEPTHUS TeNa B OHOPOTHOM TPABUTAIIIOHHOM TIOJIE.
[loTeHunanpHas SHEprus Tejaa B IPaBUTALMOHHOM I10JI€ OJJHOPOJIHOTO 11apa (BHYTpH U BHE I1apa). Bropas
KOCMMUECKasi CKOPOCTh. TpeThsi KOCMUYECKAs] CKOPOCTb.

CBs13p pabOThl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHHEM MEXaHMYeCKON SHEPTruu CHUCTEMBbI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKOU YHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymiu Ui uaeanbHON KUAKOCTH KakK CJEJICTBUE 3aKOHA COXPAHEHMS] MEXaHUUYECKOU
JHEPTHUH.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IMPOLECCH: JIBUKEHUE PAKET, BOJOMET, KONED,
MPYXUHHBINA TUCTOJET, TUPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE NBMKEHUE.

N3mepenne MOIHOCTH CHIIBI.

V3MeHeHMe sHEepruu Tejaa MpU COBEPILIEHUH PadOoThI.

B3anMHuble mpeBpallleHUs KMHETHUYECKOW M MOTEHIUAIbHOW DHEPrUil IpPHU NEHWCTBUM HA TEJIO CHIIbI
TSKECTU U CUJIBI YIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOAHOM NaICHUU.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3mepenne ummyiibca Teaa o TOpMO3HOMY ITyTH.

N3mepenue cuiibl TATH, CKOPOCTU MOJIEH 3IEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHSI MMITYJIbCA TENa C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHUs UMITYJIbCa IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepenne KHHETUYECKON YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS! TOTEHIIMAIbHOM SHEPTUU NPYKUHBI C pabOTOM CHUJIBI TPEHUS.

Omnpenenenre pabOThI CHIIbI TPEHUS MPU ABMXKEHUU TeJla TI0 HAaKJIOHHOM MIIOCKOCTH.

Pasnea 3. MosekynsipHasi pu3nka 1 TepMOIMHAMHKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlL.

OcHOBHBIE TIOJNIOXKEHUs MoJeKyJsipHO-KuHeTndeckor Teopuu (MKT), ux ombitTHoe oOocHOBaHUE.
Huddysus. bpoyHoBCcKkoe nBIKEHHME. XapaKTep IBWKEHUS W B3aUMOJICHCTBUS YaCTHUIl BemecTBa. Mojenu



CTPOEHHSI T'a30B, JKUJIKOCTEH M TBEPIBIX Ted U OOBACHEHHE CBOMCTB BELIECTBA HA OCHOBE ATUX MOJENEH.
Macca u pazmepsl Mosieky1 (atomoB). KommuectBo BemectBa. [TocTostHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u ciocoOsl e€ n3mepenus. [llkana temneparyp Llenbcust.

Mopnens uaeanbHOr0 raza B MOJEKYJSIPHO-KMHETUYECKOM TEOpPHM: 4YacTHILbl TIa3a JBMXKYTCS
Xa0TUYECKH U HE B3aUMOJIECHCTBYIOT JPYT C IPYTrOM.

l'azoBbie 3akoHbl. YpaBHeHwe MenneneeBa—Kiamneiipona. AOcomroTHas TemiepaTypa (mmkana
temneparyp KenbBuna). 3akon JlanpToHa. M3o0mpoieccsl B HACAIBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs13b MEXKy JaBJICHUEM U CpEIHEN KNHETUYECKOW YHEPIrUel NOCTYAaTEeIbHOTO TEMIOBOIO ABUKEHUS
MOJIEKYJ UJICAIbHOTO T'a3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH HIeaIbHOTO ra3a).

CBs13b a0COITIOTHOM TEMIIEpaTypPhl TEPMOIMHAMUYECKON CUCTEMBI CO CPEIHEH KHHETHUECKOM YHeprUei
[IOCTYNATEJIbHOTO TEIJIOBOIO JABM)KEHUSI €€ YaCTHULL.

Texnuyeckue ycTpoiicTBa U TEXHOJOTHYECKHE MPOLECChl: TEPMOMETp, OapoMeTp, MOIydYeHHE
HaHOMAaTEepHUaJIOB.

Jemoncmpayuu.

Monenu 1BUKEHUS 4aCTHULl BEIIECTBA.

Monens OpOyHOBCKOTO IBUKEHHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOYHOBCKOTO JIBUYKEHUSI.

Huddysus sxuakocTei.

Mogens onbiTa LlTepHa.

[IpuTsikeHre MONEKyII.

Moaenu KpUCTAINIMYECKUX PEIIETOK.

Habnronenune u nccieoBaHne U30IMpoIEeCcCoB.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomel, npakmuxym.

HccnenoBanue mporecca yCTaHOBICHHUS TEIJIOBOIO PABHOBECHS MPH TEINIOOOMEHE MEX]y TOpsiuel u
XOJIOHOU BOJIOM.

N3yuenue n3orepMuyeckoro mnpoiecca (PpeKOMEHI0BaHO MCIOJIb30BaHUE ITU(GPOBOIL JIa00pATOPHH).

N3ydenune n30XopHOTo mporecca.

N3ydenue n3obapHOro npoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunbl.

Tepmonnnamuueckas (T/]) cucrema. 3aganue BHEIIHUX YCIOBUM JIJIs1 TEPMOIMHAMUYECKON CHCTEMBI.
Bremnne u BHyTpeHHHE mapameTpsl. [lapameTpsl TepMOIMHAMUYECKONW CUCTEMBI KaK CPEIHHUE 3HAYEHUS
BEJIMYUH, ONHUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano TepmoanHamMuku. CaMoNpon3BOJIbHAS pelaKcalysl TepMOANHAMUYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHIO.

Mopenbs uaeanbHOrO raza B TEPMOJMHAMHKE — CHUCTEMa ypaBHEHUH: ypaBHeHHME MeHpeneeBa—
Kunaneiipona u BblpakeHUEe UIsi BHYTPEHHEW SHEPruu. YCJIOBUS NPUMEHUMOCTH 3TOM MOJENU: HHU3Kas
KOHIICHTpAIlUS YaCTHUIl, BBICOKHE TeMIepaTyphl. BbIpakeHue ajii BHYTPEHHEW JHEPTUU OJHOATOMHOTO
UJealbHOTO Ta3a.

KBazucrarnueckue u HeCTaTHUECKUE TIPOLIECCHI.

OnemeHTapHas paboTa B TepMoauHamuKe. Breramcnenue paboTel mo rpaduky mporecca Ha pV-
auarpamme.

Tennonepenaua kak crnoco0 M3MEHEHUS BHYTPEHHEW >HEPrMM TEPMOJMHAMUYECKOM cUCTeMbl 0e3
coBepiieHus paboTel. KOHBEKIIHS, TETIONPOBOIHOCTD, U3ITyUEHUE.

KonuuectBo TemnoTel. Temno€MKOCTh Tena. YJenbHas W MOJISIpPHAST TEIIOEMKOCTH BEILECTBA.
VpaBHenne Maiiepa. VYnenbHas TemIOTa cropaHus TommBa. Pacdy€ér KoauyecTBa TEIUIOTHI TPH
tertoniepenaye. [lonsarue 06 agnabaTHOM Tporiiecce.



[TepBrrit 3akoH TepMoanHaMuKH. BHyTpeHHss sHeprus. KomnuecTBo TemioTel U paboTa Kak Mepbl
M3MEHEHUs] BHYTPEHHEN SHEPTrUU TEPMOINHAMUYECKONW CUCTEMBI.

BTopoil 3akoH TepMOIMHAMHMKHU [ PABHOBECHBIX IIPOILIECCOB: YEpe3 3a/laHHOE PAaBHOBECHOE
COCTOSIHME TEPMOUHAMUYECKON CUCTEMBI TIPOXOAUT SIUHCTBEHHAs afuadara. AOCONIOTHAS TeMIIeparypa.

BTopoil 3ak0H TepMOJMHAMUKHU JJIs1 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO MEPENaTh TEIUIOTY OT
Oosee XoJomHOTrO Tena kK Oonee Harperomy Oe3 kommeHcanuu (Kmaysumyc). HeobpaTuMOCTh TPUPOIHBIX
IIPOLIECCOB.

[Tpunimne! geiictBus TernoBbix MmamuH. KIT/I.

Makcumansnoe 3nauenue KII. [{ukn Kapno.

OKOJIOTMYECKUE AaCHeKThl HCIOJb30BAHMUS TEIUIOBbIX JBUrareneil. TemnoBoe 3arps3HeHuUe
OKpYKarOIEH Cpeibl.

TexHuueckue ycTpoicTBa U TEXHOJOTUUECKHUE MPOIECChI: XOJIOIUIBHUK, KOHIULIUOHED, TU3EIIbHBINA U
KapOIOpaTOpHBIN [BUTATENU, MapoBas TypOWHA, MOJIY4YEHHE CBEPXHU3KUX TeMIepaTyp, YTHINU3alUs
«TEIJIOBBIX» OTXOJIOB C MCIIOJb30BAaHHEM TEIUIOBOTO HAacoca, YTUIN3alus OMOOPraHUYECKOro TOIUIMBA IS
BBIPA0OTKH «TETUIOBOI» U 3JIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue TemmnepaTypsl IPH a11adaTUuECKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJeIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CrniocoObl H3MEHEHNS BHYTPEHHEN SHEPTHH.

HccnenoBanue aquabaTHOro mporecca.

KommnbrorepHbie MOJENH TEIIOBBIX IBUTaTENCH.

Yuenuueckuii sxcnepumenm, nadbopamopnusie pabomul, npaKMUKym.

N3mepenue yaenbHOM TeIIOEMKOCTH.

HccnepoBanue npouecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOro mporecca.

N3yuenne B3aMMOCBSI3M DHEPTUU MEXKMOJEKYISIPHOTO B3aUMOJCHCTBUS M TEMIEPATyphl KUIIECHUS
JKUJIKOCTEH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoowl.

[TapooOpazoBanue u koHaeHcanus. VicnapeHue u KuneHue. Y enbHas TeIoTa napooopa3oBaHusl.

Hacermennsie w1 HeHachlllleHHbIE Taphl. KauecTBeHHass 3aBUCUMOCTh ITUIOTHOCTH W JaBJICHUS
HACBIIIIEHHOTO TIapa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT O0BEMa HACHIIIEHHOTO Tapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JABJICHUS B KUJKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIBHAS BIIAXKHOCTb.

Tépnoe teno. Kpucramnmuueckue u amopHbie Tea. AHU30TPOIHUS CBOWCTB KpuCTauioB. [InaBnenue
Y KpUCTaJUTH3alua. Y enbHas TeruioTa miaasieHus. Cyonumarusi.

Hedopmaruu tBEpHoro Tena. Pactskenune m cxarue. Casur. Moayne HOnra. Ilpenmen ynpyrux
nedopmaruii.

TenoBoe pacmpeHue S>KHAKOCTEH W TBEPABIX Tel, OOBEMHOE W JIMHEWHOE pacIIupeHue.
AHTapMOHHM3M TEIJIOBBIX KOJEOAHWN YaCcTHI[ BEIIECTBA KaK MPHYMHA TEIJIOBOTO paCIIMpeHHs Ten (Ha
KaueCTBEHHOM YPOBHE).

[IpeobpaszoBanue YHEPTUH B (Pa30BBIX MEepeXoax.

VYpaBHeHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOe HaTspkeHHe. KoadduimeHT moBepXHOCTHOTO HATsDKeHHS. KamwuispHbie sBICHUS.
JlaBiieHHre o HCKPUBJIEHHON OBEPXHOCTHIO xkuAKOoCcTU. Popmyina Jlamaca.

TexHuueckue yCTpOWCTBA W TEXHOJOTMYECKHE IIPOLECCHI: JKUJKHE KpPUCTAJUIbl, COBPEMEHHbIE
MaTepHuabl.

Hemoncmpayuu.

TennoBoe pacumpeHue.



CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue. Kurnenue npu noOHM>XEHHOM JJaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TJIEHKAMH.

CmauuBanue.

Kanwmnspueie sBienus.

Mopenu HEHbIOTOHOBCKOM YKHIKOCTH.

Crioco6bl U3MEPEHHS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buapr nedopmartuii.

HaGumronenne maibix gedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3ydeHune 3akOHOMEPHOCTEN UCTIapEHUsT )KUIKOCTEH.

N3mepenue yaenbHOM TeIIOTh IIJIaBACHUS JIbJA.

N3yueHne cBOMCTB HACBIICHHBIX 1apPOB.

W3mepenne abCOMIOTHOM BIQXKHOCTH BO3/IyXa M OIICHKA MAcChI TapOB B TIOMEIIICHUH.

N3mepenue ko3 uirieHTa moBepXHOCTHOTO HATSKEHHUSI.

N3mepenne monyns FOwra.

HccnenoBanue 3aBucuMocTy AeQopMaliii pe3nHOBOro 00pasiia OT MPUIIOKEHHON K HEMY CHUJIBI.

Pa3nen 4. DiekTpoanHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnekTpu3zanusl Tesl U €€ MPOsBIEHUA. DIEKTpUUYECKUW 3apsi. JIBa Buaa 3IEKTPUUYECKUX 3apsiiOB.
[IpoBOIHMKY, TUAIEKTPUKHU U MOTYTPOBOAHUKU. DIIEMEHTAPHBIN AIEKTPUUECKUH 3apsl. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apsioB. Toueunsie 3apsiabl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero nqeiicTBre Ha 3lIeKTpUUYECKUE 3apsi/ibl.

Hanpsokénnocts anextpuyeckoro nosst. [IpoOueiid 3apsa. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
noJig. OAHOPOHOE AIIEKTPUUYECKOE TTOJIE.

[loTeHUManbHOCTh  BJIEKTPOCTATUYECKOTO  MoJyid. Pa3HOCTP NOTEHIMAIOB U HAINpPSKEHUE.
[loTeHuumanpHas 3HEprusi 3apsia B 3JIEKTPOCTaTHUECKOM rmose. [loTeHnuman 31eKTpocTaTuuecKoro Mosisl.
CBs13b HAMPSKEHHOCTH TIOJISI U PA3HOCTU MOTEHIMAIIOB JIJISl SJIEKTPOCTATHYECKOTO MO (KaK OHOPOIHOTO,
TaK ¥ HEOJTHOPOIHOTO).

[IpuHUUMI cynepno3uuu 3JIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apsikeHHOHN cdepsl. [lone paBHOMEPHO 3apsSKEHHOTO M0
00béMy mapa. [lone paBHOMEPHO 3apsKEHHON OECKOHEYHOU TIIOCKOCTH. KapTHHBI TUHUN HANPSKEHHOCTH
ATHUX MOJEN U HKBUITOTEHIIMAIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKY B 3IEKTPOCTATUUECKOM I10JI€. Y CIOBUE PABHOBECHS 3aPsI0B.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUUECKOM MoJ€e. /uanexkTpudeckas MpoHUIIaeMOCTh BEIIECTBA.

Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTD MIIOCKOTO KOHAEHCATOpA.

[TapannensHoe coenrHeHne KoHAeHcaTopoB. [locnenoBaTenbHOe coeIMHEHNE KOHAEHCATOPOB.

DHeprus 3aps>KEHHOT0 KOHJIEHCATopA.

JIBr>KeHue 3apsyKeHHON YacTUIIbl B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuyeckue ycTpoiicTBA M TEXHOJIOTMUYECKHE IPOILECCH:  AJIEKTPOCKOM,  DJIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3eMJIEHUE 3JIEKTPOIIPHOOPOB, KOHAEHCATOpHhI, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U NIPUHIUIT ACUCTBUS JIEKTPOMETPA.

DNEeKTpUUECKOE MO0JIe 3apsyKEHHBIX IAPHKOB.

DneKTpruyecKoe NoJie ABYX 3apsKEHHBIX TUIACTHH.

Mopaenb snekTpocTaTudeckoro reneparopa (Ban ne ['paada).



[IpoBOIHHMKY B ANEKTPUYECKOM IOJIE.

DJIEKTpOCTATUYECKAs 3alIUTA.

Y CTpoUCTBO U IEHCTBUE KOHIEHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOUIAJM IUIACTUH, PACCTOSHUSA MEXIY
HUMH U JUJIEKTPUYECKOU IPOHULIAEMOCTH.

DHeprus EKTPUUECKOro MOJIs 3apsyKEHHOI0 KOHJIEHCATOpA.

3apsiaka u pa3psKka KOHAEHCATopa 4Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npakmuxym.

OueHka cu1 B3auMOJCHCTBUS 3apsyKEHHBIX Tell.

Habmonenue npeBpalieHus SHEPruy 3apssKeHHOT0 KOHJIGHCATOPA B SHEPTUIO U3TYUYEHHUS CBETOANO/A.

N3y4enue nporekaHus TOKa B LIETIH, COJIEPKalel KOHAEHCaToP.

Pacnipenenenne pa3sHOCTHM TOTEHUHAIOB (HAMPSOKEHUs) TPU  TOCIEIOBATEIBHOM COCIUHEHUU
KOH/JIEHCAaTOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. ITocmosannwlit 3neKmpuvecKuil mox.

Cuia Toka. [TocTosHHBIN TOK.

YcnoBus CyniecTBOBaHUS MOCTOSHHOTO 3JIEKTpUYEcKoro Toka. Mcrounuku toka. Hampsiokenune U u
SJC é.

3axon OMa 11 yyacTKa LEenu.

DNEKTPUUECKOE CONPOTUBICHHUE. 3aBUCUMOCTb CONPOTUBIIEHUS OJHOPOJHOTO IMPOBOJHUKA OT €ro
JUIMHBI U TUIOIAU TIOTIEPEYHOr0 CEYEeHHUS. Y IETIbHOE CONMPOTUBIIEHUE BELIECTRA.

[TocnenoBarenpHOE, NMapajlieIbHOE, CMEUIAHHOE COEIMHEHHE MPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anekTprueckux nenei. [Ipasmna Kupxroda.

Pabota snexrpudeckoro Toka. 3akon Jxoyns—JIeHna.

MOMHOCTD 3JEKTPUYECKOTO TOKA. TernoBast MOLIHOCTb, BbIIEIsIEMast Ha PE3UCTOPE.

OJIC u BHyTpeHHee CONpPOTHBIEHHME HCTOYHUMKA TOKa. 3akoH OMa Uil HOJHOM (3aMKHYTOI)
AJIEKTPUYECKOM e, MOIHOCTh UCTOYHUKA TOKa. KOpOTKOE 3aMbIKaHKE.

Konznencarop B 1ienu nNocTOSIHHOTO TOKaA.

TexHndyeckue ycTpoiicTBa U TEXHOJOTUYECKUE NIPOLIECCHI: aMIIEPMETP, BOIBTMETP, PEOCTAT, CYETUUK
ANEKTPUYECKON SHEPTUU.

Jemoncmpayuu.

W3mepenue cuibl TOKa U HANIPSIKEHUSL.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA OT HANpPSDKEHUS AJIS PE3MCTOpA, JIAMIIbl HaKajaUBaHUS U
CBETOJUO/A.

3aBUCUMOCTb COINPOTUBICHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIAN MOMNEPEUHOro
CEUeHUs U MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTUBIIEHUS IIPU ITOCTOSSHHOM HAIIPSKEHUH.

IIpsmoe nzmepenne 3/1C. KopoTkoe 3amMblKaHHE TaIbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
COIIPOTHBIIEHUSI.

Crnioco0OsI coenHeHus: UCTOYHUKOB Toka, DJIC Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

HccnenoBanue cMeIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COpOTUBIECHHS POBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSHKEHUS AJI JTaMITbl HAaKaJIUBaHUS.

VYBenu4eHue npejena u3MepeHus amrnepMerpa (BoJabTMETpa).

N3mepenue D/IC 1 BHYTpEHHETO COMPOTHUBIICHNS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu 3/C raipBaHUYECKOT0 3JIEMEHTA OT BPEMEHU MPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanue pasHOCTH MOTEHIMATIOB MEXY ITOJFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA B LIETIH.



HccnenoBanue 3aBUCMMOCTH MOJIE3HONM MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paziuunslx cpeoax.

DNeKTpruyecKkass MPOBOJUMOCTh PA3IUYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOJUMOCTh TBEPBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAJJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOcTBeHHAss U IpUMECHasi MPOBOJUMOCTH MOIYMpoBOoAHMKOB. CBoiicTBa pP-—N-
nepexoja. [lomynpoBoJHUKOBBIE TPHOOPEI.

DNEKTPUYECKUM TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS] JUCCOLMALMS. DJIEKTPOJIU3. 3aKOHBI
@apanes 11 3JIEKTPOIN3a.

OnekTpuyeckuii TOK B razax. CamMOCTOSTENbHBIM U HECAMOCTOSTEIbHBIN pa3psan. Pa3nuuHble THIBI
CaMOCTOATENIBHOIO paspsanaa. Monnus. [1nazma.

TexHuueckue ycTporucTBa U MPAKTHUYECKOE TPUMEHEHUE: Ta30pa3psIHbIC JaMIIbl, YJIEKTPOHHO-Ty4YeBast
TpyOKa, TMOJXYNPOBOAHUKOBBIE MPUOOPHI: JHMONA, TPaH3UCTOP, (OTOAMOM, CBETOIMOM, TalbBaHUKA,
paduHUpPOBaHUE ME/IY, BHIIJIABKA aTIOMUHUS, JIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTbH CONIPOTUBIICHUS METAJIJIOB OT TEMIIEpPaTypHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

3akoHsl 3nekTposinza Dapases.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

CpaBHeHME TPOBOJUMOCTH METAIIJIOB M TIOTYIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npaKmMuUKym.

HaGurotenune amektposusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEpUCTUKH TUOAA.

Pu3nyecKuil NPaKTHKYM.

Cnoco6sl  u3MepeHus: (U3MYECKUX BEIMYMH C HCIOJIB30BAHHEM AaHAJIOTOBBIX U IU(POBBIX
HU3MEPUTENbHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOTIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH U3MepeHuil puzndeckux BenudyrH. O1eHKa TpaHul] MOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHMI, UCCIEA0BaHUN 3aBUCUMOCTEN (PM3NYECKUX BEIMYMH, POBEPKa
MPEAJIOKEHHBIX THUIOTE3 (BHIOOp W3 pPabOT, OMUCAHHBIX B TEMATHYECKUX pasfenax «YUYeHUYECKHUM
AKCIIEPUMEHT, JT1a00paTOpHbIE PabOTHI, TPAKTHKYM)).

MexnpeamMeTHbie CBA3H.

N3yuenne xypca ¢usuku yriayOon€HHoro ypoBHsS B 10 Kimacce OCYIIECTBISIETCS C  y4ETOM
CoJIepKaTeNIbHBIX MEXIIPEIMETHBIX CBsI3ed C KypcamMH MaTeMaTHKHh, OMOJIOTMM, XUMUH, reorpaduu u
TEXHOJIOTHH.

MesicnpeOmemmuvie nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:@ SBIICHUE,
Hay4yHbId (akT, THmoTe3a, (QunUeckas BENMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICIIUPOBAHNE, MOJENb, U3MEpPEHUE, MOTPEITHOCTA H3MEPEHUH, M3MepUTEeIbHbIe TPHOOpPHI, IudpoBas
nabopaTopus.

Mamemamuka: peuieHue cucTeMbl ypaBHeHUU. JluneiHas ¢yHkius, mapabona, rumepbona, HX
rpaguku ¥ cBOMCTBA. TpuUTOHOMETpUYECKHE (PYHKIIMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO. BEKTOPHI M MX MPOEKIINK HA OCH KOOPJIUHAT, CII0’KEHNUE BEKTOPOB.

buonozua: mexannyeckoe ABMKEHUE B KUBOUW mpupone, nuddysus, ocMoc, TEIITOOOMEH KUBBIX
OpPraHM3MOB, TEIUIOBOE 3arps3HEHHE OKPYXKAIOIIEH Cpeibl, YTUIH3alus OMOOPraHMYECKOTO TOIUIMBA IS
BBIPAOOTKH «TETUIOBOW» U AJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KaWJIISIPHBIC SIBJICHUS B IPUPOIE,
JIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE.



Xumua: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIECTBA, MOJISIpPHAS
Macca, MOJyYEeHHE HaHOMATEepUajoB, TEIUUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEW M Ta30B, KUIKHUE
KPUCTQJIJIbl, AJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTUYECKAs AUCCOLMALMs, TalbBaHMKA,
JJIEKTPOHHAST MUKPOCKOIIHSL.

TI'eozpaghua: BnaxxHOCTH BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoO6pa3oBaHue ABUKEHUN C UCTIOJIH30BAHUEM MEXAHU3MOB, YUET CyXOTo M >KHUIKOTO
TPEHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKLUUHU (KPOHIUTEHH, PelETYaTble KOHCTPYKLNH), UCIIOIb30BaHUE
3aKOHOB COXpPaHEHUsl MEXAaHUKH B TEXHUKE (TMPOCKON, BOAOMET M JApYyrue), ABUTATEIb BHYTPEHHEIO
CropaHus, napoBas TypOuHa, OBITOBOI XOJIOAUIBLHUK, KOHAULIMOHEP, TEXHOJIOTUHU MOTyYEeHHUsI COBPEMEHHBIX
MarepuaioB, B TOM YHCII€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, AIEKTPOCTATUYECKAsl 3AINUTA, 3a3€MIICHHUE
AJIEKTPONIPUOOPOB, Ta30pa3PsAHBIE JAMIIBI, TOIYIIPOBOIHIUKOBBIE TPHOOPHI, TATbBAHUKA.

11 KIIACC

Pasnen 4. DiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3anmopeiicTBUe MOCTOSSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MaruutHoe mnojue. Bekrtop
MarHuTHOM MHAYKIMU. [[puHimn cynepno3uuny MarHuTHBIX 1osiei. JIMHuM MarHuTHOM MHIYKIIMH.

MarauTtHoe 1oJie IPOBOJHUKA C TOKOM (IPSMOIO NMPOBOJHUKA, KATYLUIKU U KPYroBoro BUTKa). ONbIT
Opcrena.

Cuiia AMriepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBlieHHME W MOAYJdb. J[BM)KEHHE 3apsyKEHHOM 4YacTHIbl B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumsl Jlopeniia.

MarnuTHoe nosue B Bemectse. PeppoMarHeTUKH, Iapa- U THaMarHeTUKH.

TexHnueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLECChl: NMPUMEHEHHE MOCTOSHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD, JEKTPOABUraTEdb SIKOOH, YCKOPUTEIH FIEMEHTAPHBIX YaCTHUI.

Jemoncmpayuu.

Kaptuna nuHMII HMHAYKIMM MarHUTHOTO TMOJS IOJIOCOBOIO U IOAKOBOOOPA3HOTIO MOCTOSIHHBIX
Mar"uToB.

KapTtunHa nuHWII MarHUTHOM MHAYKLMU IO JJIMHHOTO NPSMOrO NPOBOJHMKA M 3aMKHYTOTO
KOJIBLIEBOT'O IPOBOJAHMKA, KATYIIKH C TOKOM.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

Habuntoienue 1BMKeHUs y4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMI OeHCTBUS 3IEKTPOU3MEPUTENBHOIO TPUOOpPa MArHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

HccnenoBanne MarHUTHOTO MOJISE TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppoMarHeTUKOB.

HccnenoBanue neicTBUS MOCTOSIHHOTO MarHUTa HAa PaMKy C TOKOM.

N3mepenue cunsl Amnepa.

N3y4eHne 3aBUCUMOCTH CUIIBI AMIIEpa OT CHUJIBI TOKA.

OrnpeneneHne MarHMTHON MHAYKIMU HA OCHOBE NU3MEPEHMS CHIIBI AMITEpa.

Tema 5. dnexmpomacHumnas UHOYKYUAL.

SIBnenue snekTpoMarHUTHOM MHAYKIUH. IToTox Bekropa marHuTHOM MHAyKuuu. DJC MHAYKUIHH.
3akoH 31ekTpoMaraHuTHoM nHAyKkun dapanes. Buxpepoe anexrpudeckoe nosue. Toku Dyko.

O/1C uHAYKIMY B IPOBOAHUKE, IBUXKYIIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.



NunyktuBHOCTH. KaTynika MHAYKTUBHOCTH B IIEMU TOCTOSTHHOTO TOKa. SIBieHne camonnaykuuu. DJC
CaMOMHIYKITHH.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

TexHu4eckue ycTpoicTBa U TEXHOJOTHUECKHUE TIPOIECChl: MHAYKIIMOHHAS T1€4b, COJICHOUI, 3alllUTa OT
AJICKTPU3ALMH TEJ TIPH JIBHOKCHUHM B MAaTHUTHOM I10JI€ 3€MJTH.

Jemoncmpayuu.

Habmoienue SBiICHUSI SJICKTPOMAarHUTHON HHTYKITUH.

Uccnenoanue 3apucumoctr IJ1C HHIYKIUUA OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TIOTOKA.

[IpaBuio Jlenua.

[Tagenre MarauTa B aIIOMUHUEBOU (MeIHOM) TpyOe.

SIBiIeHNE CAMOMHTYKIIU Y.

Uccnenoanue 3apucumoct DJIC caMOMHIYKIIMK OT CKOPOCTH U3MEHEHHS CHIIBI TOKA B IIETIH.

Yuenuueckuii skcnepumenm, nabopamopuwie pabomol, nPAKMUKYM.

UccnenoBanue siBIeHUS 371€KTPOMAarHUTHON WHIYKITUH.

Ornpezenenne UHIYKIIMA BUXPEBOT'O MarHUTHOTO TIOJIA.

HccnenoBanue siBiIeHUs CAMOUHTYKITUH.

COopka MoIeNIH ICKTPOMArHUTHOT'O TeHEpaTopa.

Pa3nen 5. Kojieoanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedbanus.

Komnebarensuas cucrema. CBoOOAHEIE KOJIEOAHUS.

l'apmonnueckne kosiebanus. KuHemMaTHyeckoe W JAMHAMUYECKOE OIMHMCAHHWE. ODHEPreTHYECKoe
onucaHue (3aKOH COXpPaHEHUsI MEXaHMYECKOU HEpruu). BHIBOJ JTUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX
KOJICOaHUH U3 WX YPHEPreTHUECKOTO U KUHEMATHUYE€CKOTO OMHUCAHMUSL.

Awmmutyaa u dasa koneGanuii. CBsi3b aMILTUTY/IbI KOJIEOAHHUI MCXOAHON BEJIMYUHBI C aMIUTUTYJaMH
Kose0aHuit €€ CKOPOCTH U YCKOPEHHS.

[Tepuon u vacrora konebanuid. [leproa ManbIx CBOOOIHBIX KOJEOAHUN MAaTEeMAaTHUYECKOTO MasiTHUKA.
[leproz cBOOOIHBIX KOseOaHUI MPYKUHHOTO MasiTHUKA.

[TonsTre o 3aTyxarouux KonebaHusX. BeiHykneHHbIe KoneOanus. Pe3oHanc. Pe3onancHas kpuBasi.
Brnusinue 3aTyxaHusi Ha BUJI P€30HAHCHOM KpUBOW. ABTOKOJIeOaHUSI.

TexHudeckue yCcTpoucTBa U TEXHOJOTUYECKHUE MPOIIECCHI: METPOHOM, YacChl, Kaueiau, My3bIKaJIbHBIC
MHCTPYMEHTHI, ceificmorpad.

Jemoncmpayuu.

3amnuch KoaeOdaTeIbHOrO IBUKEHHUS.

HaGmronenne He3aBUCMMOCTH TIEPHO/Ia MATBIX KOJIeOaHUii rpy3a Ha HUTH OT aMIUTUTYIbI.

HccnenoBanue 3aryxarolux KojieOaHMM M 3aBUCHMOCTH TN€pHOAa CBOOOJHBIX KOJEOAaHUN OT
CONPOTHUBIICHUS.

HccnenoBanue konebanuii Tpy3a Ha MACCUBHOM MIPYKUHE C IENbI0 (OPMUPOBAHUS TPEICTABICHUN 00
UJIeaTHFHON MOJIETTH MPYKUHHOTO MasiTHUKA.

3aKk0oH COXpaHEHHUs YHEPTUH MPHU KOJEOAHHIX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKISHHBIX KOJICOAHHIA.

Habmonenue pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopusie pabomot, nPAKMUKyM.

N3mepenne neproa cBOOOTHBIX KOJIOaHUH HUTSHOTO U IPYKUHHOTO MasTHUKOB.

N3ydenne 3aKk0HOB JBUKEHUS Tea B X0/ KOJIEOaHHI Ha yIIPyTroM MOBECE.

N3yueHnue NBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobOpazoBanue SHEPTUHU B IPY)KUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTATYbI 3aTYyXaIOIMNUX KOJICOAHHIA.

HccnenoBanue BEIHYKIEHHBIX KOJICOaHUH.



Tema 2. Dnexmpomacnummnoie Konredanus.

Konebatenpubiii KOHTYp. CBOOOHBIC AJIEKTPOMAarHUTHBIE KOJEOaHUsI B UICATHPHOM KOJeOaTeIbHOM
koHType. @opmyna Tomcona. CBs3b aMIUIMTYABl 3apsja KOHJEHCATOpa C aMIUIMTYAOW CHJIBI TOKAa B
KoJ1e0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHHUs YIHEPTUU B UJCATIbHOM KO0JIeOaTeIbHOM KOHTYPE.

3aryxaromue 3JeKTpOMarHuTHbIe KoeOaHus. BeIHyKIeHHbIE 2JIeKTPOMarHuTHbIE KOJaeOaHMs.

[lepemeHHbIN TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYAHOE U JEHCTBYIOLIEE 3HAUYEHUE CHJIBI
TOKa U HANPSHKCHUS TPU pa3InyHON (opMe 3aBUCUMOCTH IIEPEMEHHOTO TOKAa OT BPEMEHHU.

CuHyconanbHblii epeMeHHbI TOK. Pe3ucrop, KOHAEHCATOp M KaTyllKa WHJIYKTMBHOCTU B IIENHU
CHUHYCOUJAJILHOIO IIEPEMEHHOr0 ToKa. Pe3oHanc TokoB. Pe3oHaHc HanpsKeHui.

Wneanbublii Tpanchopmatop. [IponsBoacTso, nepenava u moTpedIeHHE HIEKTPHUECKON IHEPTUH.

OKOJIOTUYECKHE PpUCKU TPpU  IPOU3BOACTBE  3JeKTpodHepruu. KynbTypa  HCIIONIBb30BaHUA
3JIEKTPOIHEPI U B MIOBCEIHEBHON KU3HH.

TexHuueckue ycTpoiicTBa M TEXHOJOTMUECKHE IPOLIECCHI: 3NIEKTPUUECKUN 3BOHOK, I'€HEpAaTop
[IEPEMEHHOT'0 TOKa, JIMHUU JIEKTporepeay.

Jemoncmpayuu.

CB00O/IHBIE JIEKTPOMArHUTHbBIE KOJeOaHMs.

3aBHCUMOCTb YaCTOThI CBOOOHBIX KOJIEOAHUH OT MHIYKTUBHOCTU M EMKOCTH KOHTYpA.

OcorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyxaroMX AIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenp 37eKTpOMarHuTHOTO reHeparopa.

BhiHyX1eHHBIE CHHYCOMIAJIbHBIE KOJIEOaHNUs.

Pesucrop, karymika MHIyKTUBHOCTH U KOH/IEHCATOP B LIENH IEPEMEHHOI0 TOKA.

Pe3onanc npu nocneaoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KATYLIKU UHYKTUBHOCTH U KOH/IEHCATOPA.

YCcTpoicTBO U MPUHIIMIT IEHCTBHS TpaHCc(hopMaTopa.

Mogens TMHUY 3IIEKTPONIEpEIauH.

Yuenuueckuii sxcnepumenm, nadbopamopnuie pabomet, npakmuxym.

Nzyuenue Tpanchopmaropa.

HccnenoBanue NEpeMEHHOr0 TOKA Y€pe3 IMOCIEN0BATENBHO COCIMHEHHBIE KOHJAEHCATOP, KaTylUIKy U
pe3ucrop.

HabutoieHne 351eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue padoThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS UX pacnpocTpaHenus. [lonepeunsie u npononasHele BoaHbL. [lepuog,
CKOPOCTb pacHpOCTpaHEHUsI W JUIMHA BOJIHBI. CBONCTBA MEXaHMYECKHX BOJIH: OTPa)XE€HHE, MPEIOMIICHHE,
uHTepdepeHus U nudpaxKius.

3Byk. CkopocTb 3ByKa. [ pomMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

[ITymoBoOe 3arpsi3HEHHE OKPYIKAIOLIEH Cpeabl.

DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JyUYEHHUS 3JIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)KCHHE, MpeOMJICHHE, MOoJsipu3anus, UHTepdepeHuus u
T paKIus.

[Ikana >neKTpoOMarHUTHBIX BOJIH. [IpuMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paroOCBA3U U TeNIEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnyeckue ycCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE HMHCTPYMEHTHI, pajap,
paauonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3ByKoBas TUArHOCTHKA B TEXHHUKE U
MEJIULIHE.

Hemoncmpayuu.



OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJIH.

Konebmromnieecs Teno Kak UCTOUHUK 3BYKa.

3aBHCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUA.

Habnronenue oTpaxeHus 1 MpeaoMIICHUS MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu u AMPpakiui MEXaHUYECKUX BOJIH.

AKYyCTHYECKUI PE30HAHC.

CaoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGmoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYOW U 9aCTOTON KOJeOaHui.

HccnenoBanne CBOWCTB AJIGKTPOMArHUTHBIX BOJH: OTpaXXeHUE, MPEIOMIICHHE, MOJsIpU3anus,
mudpakus, HHTepdepeHIus.

Oo6HapysxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYUCHHIA.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npakmuxym.

N3yyenne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yyenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonnHEHOE pacnpoCTpaHEHUE CBeTa B OAHOPOJAHOW cpene. JIyd cBera. ToueyHbI MCTOYHMK
CBeTa.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsi cBeTa. [locTpoeHune H300paKeHH B IJIOCKOM 3€pKaje.
Cdepuueckue 3epkara.

[Ipenomnenue cBeta. 3aKOHBI TMpEJIOMIICHUS CBeTa. AOCONIOTHBIM TOKa3aTeNlb MPETOMIICHHS.
OTHOCUTENBbHBIN MOKa3aTeNnb mpenomiieHus. IloCTOSIHCTBO 4acTOTHl CBETa M COOTHOILICHUE JJIUH BOJH MpU
Mepexo/ie MOHOXPOMATUYECKOTO CBETA Yepe3 IPaHHUIly pasjieia IByX ONTHYECKUX CPEl.

Xon nyueit B npusme. Jucnepcust ceera. CiaoxHbIi cocTas Oenoro cseta. LIBer.

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIil yroi NoJIHOro BHYTPEHHET0 OTPaKEHUS.

Cobuparomie U paccenBarolye JUH3bl. ToHkas juH3a. POKYCHOE PACCTOSHUE M ONTHYECKas CHIa
TOHKOHM JIMH3bI. 3aBUCHUMOCTb (POKYCHOTI'O PACCTOSIHUS TOHKOH cQepuueckoil JIMH3bl OT €€ reoMeTpuu U
OTHOCHUTEJILHOTO MOKa3aTess MPeIoMIICHHUS.

@opMya TOHKOW JIMH3BIL. Y BEIUYECHHE, 1aBAEMOE JTUH30M.

Xon Jiy4da, MpoLIEAIEro JUH3Y M0/ IPOU3BOJIBHBIM YTJIOM K €€ TiaBHOM ontnyeckoi ocu. [loctpoenue
1300pakeHUI TOUKU M OTpe3Ka MPSIMOM B COOMPAIOIINX M PACCEUBAIOIINX JMH3aX U UX CHCTEMaXx.

OnTrueckue nmpudopsl. Paspemaromiast ciocobHOCTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast ontuka. WuTepdepennus cBera. KorepeHTHble HCTOYHHMKH. YCIIOBUS HaOIOJEHUS
MaKCHUMyMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHOIN KapTHHE OT ABYX KOT€PEHTHBIX HCTOYHUKOB. [Ipumepsr
KJIACCUYECKUX UHTEP(EPEHIIMOHHBIX CXEM.

Hudpaxus ceera. udpaxuuonHas pemérka. YciaoBue HaOMIOJEHHUS TIaBHBIX MaKCUMYMOB IpH
M1a/IECHUY MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpolcTBa U TEXHOJOTHYECKHE MPOIECChl: OUYKH, JIyMa, MepHUcKol, Qoroammapar,
MHUKPOCKOII, TMPOEKIMOHHBIA amnmapar, MpPOCBETJICHHE ONTHKH, BOJOKOHHAs ONTHKA, IU(paKIMOHHAS
peeTKa.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenomieHus CBeTa.

HabmnroneHue moinHoro BHyTpEHHETo oTpaykeHust. Mojienb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB UEPE3 MNIOCKOMAPAIIIENBHYIO IIJIACTUHY U IIPU3MY.

WccnenoBanue cBONCTB N300paxKeHH B TMH3aX.

Moaenn MUKpPOCKOIIA, TeIECKONa.

Ha6monenue narepdepeHimu ceera.



Habumtoienne 11BeTOB TOHKUX TIEHOK.

Hab6mronenue qudpakiuum cBera.

N3ydenune qudpakinOHHON PEIIETKH.

Habmonenne nudpakiimOHHOTO CIIEKTpa.

Habmonenue nucnepcun cBera.

Habmoienue nonsipusanuu cBera.

[IpumeHneHne noIIpOUI0B JIUIs U3yUEHUSI MEXaHUYECKUX HaIIPSHKEHUH.

Yuenuueckuii sxcnepumenm, nadopamopnie padbomul, npaKmuKym.

N3mepenne nokazaresns NpesoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUS OT BellecTBa (Ha MPUMEPE KHUAKUX JTHH3).

W3mepenne pOKyCHOTO pacCTOSHHSI PACCEUBAIOIINX JIUH3.

[Tonmyuyenne n300pakeHNUs B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tonydyenue n300paxeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMYECKUX CUCTEM.

Habmronenune nudpakuuu, nHTEp)EpeHIINN 1 MOISPU3ALUU CBETA.

N3yuenue nossgpusanuu cBeTa, OTPaXEHHOIO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3yyenne nuTepPepeHIIny J1a3epHOTro U3ITYUCHUS Ha ABYX IIEISX.

Habmonenue aucnepcum.

HaGmonenne u uccnenoBanue MU pakiimOHHOTO CIIEKTpA.

N3mepenne 1iiMHbI CBETOBOM BOJIHBI.

[Tonydenue cekTpa U3IydyeHus: CBETOAMO0 1a IPU MTOMOIIH TU(DPAKIIMOHHON PEIETKY.

Paznen 6. OcHOBBI cienAJIbLHOM TEOPUHM OTHOCUTEIbHOCTH.

['panuubl  NPUMEHUMOCTH  KJACCHYECKOM  MexaHukd. [locTymatel  crnenuanbHOM — TEOpUU
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHO# uHTepBan. [IpeoOpa3oBanus Jlopenna. YcioBue NPUYMHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIMHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C 3HEpPTrUel U UMITYJICOM PENSATUBUCTCKOMN YaCTHUIIbl. DHEPTUS IOKOS.

TexHnyeckue ycTpoicTBa M TEXHOJIOIMYECKHE INPOLECCHI: CIyTHUKOBBIE NPUEMHHUKHU, YCKOPUTEIH
3apsKEHHBIX YaCTULL.

Y4eHnueckui IKCIEPUMEHT, JIa0opaTOpHbIE PadOThI, MPAKTUKYM.

Onpenenenre UMIyJIbCa U SHEPTUU PEISTUBUCTCKUX YacTUll (1o (oTorpadusiM TpeKoB 3apsSKEHHbBIX
YacTUIl B MATHUTHOM TI0JI€).

Pa3znen 7. KBanToBasi ¢pusuka.

Tema 1. KopnycKyaapHuo-60aH0601l Oyanus3m.

PaBHOBecHOE TemuioBOe M3MydeHUE (M3TydeHne adCONIOTHO YEPHOTO Tena). 3aKoH cMmenieHus Buna.
I'mnoresa I1nanka o kBaHTax.

@DOTOHBL. DHEPTHsl U UMITYJIbC (POTOHA.

®oroaddexr. Ombitel A. I'. CroneroBa. 3akoHbl ¢otorddekra. YpaBHeHue ODWHIITEHHA Ui
dbotorddekra. «Kpacnas rparuma» Gororddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO TMOIJIOUIAIONIIYI0 U aOCOJIIOTHO
oTpakarolyto nmoepxHocts). OnbrTsl I1. H. JleGenena.

BomnoBeie cBorictBa wactuil. Bomubel ne bpoitnsa. Jlnuaa BomHbl ae bpoins u pasmepsl obimactu
JIOKaJIM3alMKl JBUXKYIIEcss yacTuibl. KopryckynsspHO-BOIHOBON ayanusMm. [ludpaxkuus 371eKTpoHOB Ha
KpUcTajiax.

Crnenuduka n3mepenuit B Mukpomupe. CooTHoleHus: HeonpeaenéHHoctel I eitzendepra.

TexHuyeckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOLECCHI: CIEKTPOMETP, POTOIEMEHT, (HOTOJATUHK,
TYHHEJIbHBIM MUKPOCKOTI, COJTHEYHAast OaTapesi, CBETOIUO/I.

Hemoncmpayuu.



®dotor(hPeKT Ha YCTAaHOBKE C IIMHKOBOMU TJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJIYTIPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauos.

Connevnas 6arapes.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul, nPaKMuKym.

HccnenoBanue poropesucropa.

N3mepenue nocrossaaol [Inanka Ha ocHOBe uccnenoBanus Gorodrddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANIPSKCHHUS.

Tema 2. @uzuka amoma.

OnBITHI 1O UCCIIEAOBAHUIO CTPOeHUs aToMa. [lnanerapuas moaens aroma Pesepdopra.

[ocrynater Bopa. M3nyuenue u noromeHre GOTOHOB MPH NEPEXO0/I€ ATOMA C OJJHOT'O YPOBHS SHEPTHU
Ha JIPyTOM.

Bunel criektpoB. CHIEKTp ypOBHEN 3HEPTHH aTOMa BOAOPOJA.

CroHTaHHOE U BBIHYKJIEHHOE M3JTyueHue cBerta. Jlasep.

TexHuyeckue ycTpolcTBa M TEXHOJIOTMYECKUE IPOLIECCHI: CIEKTPalIbHBIA aHaJINU3 (CHEKTPOCKOIN),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habnronenne muHeHyaThIX CIIEKTPOB.

VY CTpONCTBO U AeWCTBHE CYETUYMKA HOHU3UPYIOLIMX YaCTHULL.

Onpenenenne JJIMHBI BOJIHBI JIA3EPHOTO U3JIy4ECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, nPAKMUKyMm.

HaGroienne JIMHeHYaToro CreKTpa.

HccnenoBanue ciekTpa pa3peskeHHOI0 aTOMapHOTro BOJIOPO/ia M U3MEpEHHe TOCTOssHHON Punibepra.

Tema 3. uszuka amomno20 A0pa u 31eMeHMapPHbIX YACMUY,.

Hyxnonnas monens sinpa I'eiizen6epra—Banenko. 3apsa sapa. MaccoBoe uncio sapa. M3otomnsl.

PanuoaxktuBHOCTB. Anb(a-pacnaz. DneKTpOHHBINA U O3UTPOHHBIN OeTa-pacnaj. ["Tamma-usnydenue.

3aKOH paguoOaKTUBHOIO pacnazna. PaguoaktuBHbIe H30TONBI B npupoje. CBONCTBA MOHU3UPYIOLIETO
u3Iy4YeHus. BiusHUe pPaguMOaKTUBHOCTM Ha JKUBBIE OpraHu3mbl. EcTecTBeHHBI (OH U3ITydeHus.
Jlo3umerpusi.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

Snepusle peakuuu. JleneHue u cuHTe3 sjaep. SaepHsle peaktopbl. IIpoGnemsl ympaBiseMoro
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCTIEKThI Pa3BUTHUS SAECPHOU SHEPIrETHKU.

MeTobl perucTpalnuy U UCCIEA0BAHNS FIEMEHTAPHBIX YACTHII.

@dyHaaMeHTalbHbIe B3auMOJIeHCTBUS. baproHbl, Me30HBI U JenToHsbl. [Ipencranenue o CtangapTHOM
Mozenu. KBapk-ritooHHast MOIEb aIpOHOB.

®dusuka 3a npenenamu CtanaapTHON Mojenu. TEéMHast MaTepust U TEMHas SDHEPIHsL.

EnunctBO uznueckoil KapTUHBI MUpA.

TexHn4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: JO3UMETP, Kamepa BuibCoHa, saepHBIN
peaKkTop, TepMOsIJICpPHBINA peakTop, aToMHasi 60M0a, MarHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuii sxcnepumenm, nadopamopnsie pabomul, npaKmuxym.

HccnenoBanue TpekoB yacTull (1o TOTOBBIM GoTorpadusm).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOJIB30BAaHUEM JI03UMETPA.

W3ydenue noriorieHus 6eTa-4yacTUll aTFOMUHUEM.

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH.

Oranbel pa3BuUTUs acTpoHoMuu. I[IpukiagHOoe W MHPOBO33pEHUYECKOE 3HAYEHHE aCTPOHOMHHM.
ITpruMeHNMOCTb 3aKOHOB (PU3HUKH [T O0BSICHEHUS IPUPOJIbI KOCMHUUYECKUX OOBEKTOB.



MeTopl aCTPOHOMHYECKUX HCcaenoBaHui. COBPEMEHHBIE ONITHYECKUE TEJIECKOIBI, PaJUOTEIECKOIIBI,
BHeaTMoc(epHast aCTpOHOMMUSI.

Bun 3Bé3aroro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, KX BUIUMOE ABH)KCHHUE.

Conneynas cucrema.

Comnnue. ConHeyHasi akTUBHOCTb. MicTounuk sHeprun ConHIa U 3BE3I.

3BE31bl, UX OCHOBHBIC XAPAKTEPUCTUKH. /[narpamma «CIEKTpaJbHBIN KJIACC — CBETUMOCTB). 3BE31bI
[JIABHOM  IOCIIEAOBAaTENIbHOCTU. 3aBUCHMOCTh  «Macca — CBETUMOCTb» JJIs  3BE3J  IJIaBHOU
II0CJIEI0BAaTENbHOCTU. BHyTpeHHee crpoeHune 3BE34. COBpEMEHHbBIE NPEACTABICHUS O NMPOUCXOKICHUU U
sBosronny CojHIA U 3BE3/. DTallbl )KU3HU 3BE3].

Muneunsbiit [1yts — Hamia [Nanaktuka. [lonoxenue u npuxenue Connua B ['anakTuke. THIIBI raJakTHK.
Pannoranaktuku u kBazapel. YEpHBIE BIPBI B A/1pax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. Pasberanme ramaktuk. Teopus Bombmioro
B3pbIBa. PenmukToBoE U3inydeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepewénnplie npo6iieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HaOmtonenuss 3BE3gHOro HeOa HEBOOPYKEHHBIM TIJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
HPUIIOKEHUH JUTSI ONIpEIeNICHUS MT0JI0’KEeHHsI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHs
CeBepHoOro nosymapus 1 sipkue 3BE3/Ibl.

Habmronenus B reneckon JIyHbI, ITaHET, TYMaHHOCTEH U 3BE3THBIX CKOTUICHUIA.

Du3nyecKuii MPaKTHKYM.

CriocoObl m3MepeHus: (QU3MUECKUX BEJIWYMH C HCHOJIb30BAHWEM aHAJIOTOBBIX M LU(POBBIX
U3MEPUTENIbHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCUTEJIbHbBIE
MOTPEUIHOCTH M3MepeHuil pu3nueckux BennyrH. O1eHKa TpaHuIl OTPEIIHOCTEH.

IIpoBeieHne KOCBEHHBIX U3MEPEHH, UCCIeJOBaHUM 3aBUCUMOCTEl (PU3NYECKUX BEIMUYMH, IPOBEPKa
NPE/UIOKEHHBIX THUMOTEe3 (BbIOOp W3 paldoT, ONUCAaHHBIX B TEMATHYECKUX pazfjenax «Y4YeHHYECKHUi
AKCIIEPUMEHT, J1a00paTOpHbIE PabOThI, IPAKTUKYM»).

O0o0maroniee noBTOpeHMe.

O06o011ieHre U cucTeMaTu3alus coJepkKaHus pa3enoB Kypca «MexaHukay, «MonekyispHas (pu3nka
U TepPMOJAMHAMHKa», «NeKTpoauHaMuka», «Komnebanus u BoiHBI», «OCHOBBI CHEIHMAIBHONH TEOPHH
OTHOCHUTENIbHOCTHY, «KBaHTOBas (u3nkay, « QIeMEHThl aCTPOHOMHUHU U aCTPOPUZUKI.

Ponb ¢pu3uku u acTpOHOMUM B SKOHOMUYECKOM, TEXHOJIOTUYECKON, COLIMATIbHON U 3THYECKON cepax
JeSITeIbHOCTH Y€JIOBEKa, POJb U MECTO (PM3MKH U aCTPOHOMHUHU B COBPEMEHHOW HAayuyHOW KapTUHE MUpA,
3HA4YeHHWE OMNHUCATEIbHOM, CHCTEMAaTU3UPYIOLIEH, OOBACHUTEIbHON M MPOTHOCTHYECKOW (QyHKIMit
¢u3nueckoil Teopun, posb PpU3NUECKON TEOPUH B (POPMUPOBAHUH MPEACTABIECHUN O (PU3HUECKON KapTHHE
MHUpa, MecCTO (U3MYECKOM KapTHMHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEJICTABICHUH O IPUPOJE.

MexnpeamerHbie CBA3H.

N3yuyenne kypca ¢usuku yrayOn€HHoro ypoBHS B 11 Kkijacce ocyliecTBisieTcsl € y4€ToM
COJIEPKATENIbHBIX MEXKIIPEIMETHBIX CBSA3€M € KypcaMu MaTeMaTUKH, OMOJOTMM, XMMHH, reorpapuu u
TEXHOJIOTUH.

MesicnpeOmemmuvie nOHAMUA, CEAZAHHBIE C U3YYEHUEM MEMOO006 HAYYHO20 NO3ZHAHUA:@ SBIICHUE,
Hay4yHbId (akT, THmoTe3a, (QunUeckas BENMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJIETTUPOBAaHUE, MOJENb, W3MEpPEHHUE, MOTPEIIHOCTH H3MEPEeHM, W3MepHUTeNlbHble MpUOOpHI, IHdpoBas
nabopaTopus.

Mamemamuka: penieHUe CUCTEMbl ypaBHEHHH. TpuroHomerpuyeckue (QyHKIUH: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M HX MPOEKUUU Ha OCH
KOOp/MHAT, CJOXEHHE BeKTOpoB. IlpousBogHble sneMeHTapHbIX (yHKuumil. IlpusHakum nopoOus
TPEYTOJIbHUKOB, ONpeAEICHNE TUIOMAAN INIOCKUX GUryp U 00béMa Tel.



Buonozus: snekrpudeckue sBACHUS B )KUBOM MPHUPOJIE, KoJeOaTenbHbIC IBUKECHHS B )HUBOW MIPUPO/IE,
9KOJIOTMIECKUE PUCKHU TIPU MPOM3BOICTBE AIICKTPOIHEPTUH, FJICKTPOMATHUTHOE 3arpsA3HCHUE OKPYKAOIIeH
Cpelbl, YIAbTPa3ByKOBasi JMArHOCTUKA B MEIULIVMHE, ONITUYECKUE SIBIICHUS B )KUBOM IIPUPOJE.

Xumusn: CTPOCHHE aTOMOB M MOJICKYJ, KPUCTAJUTMUYECKAsl CTPYKTypa TBEPIBIX TeJ, MEXaHU3MbI
00pa30BaHus KPUCTALTUICCKON PEIIETKH, CIIEKTPATbHBINA aHAJIN3.

T'eozpagpus: marHuTHBIC TIOTIOCA 3EMJTH, 3aJIC)KA MArHUTHBIX Py, HOTOCHEMKA 3¢MHO# MOBEPXHOCTH,
ceiicmorpad.

Texnonozusa: NpUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOJBHUrarens Akoow,
reHepaTop MEePeMEHHOro TOKa, MHAYKIMOHHAS Ie4b, JIMHUM JJICKTPOIEpe/iad, 3JIeKTPOABHUIaTellb, paaap,
pagroNpuéMHHUK, TEJIeBU30p, aHTeHHa, Teiaedon, CBY-neub, ynpTpa3sByKoBas IMArHOCTHKA B TEXHUKE,
HpOCKHHOHHBIﬁ arrapar, BOJIOKOHHAsA OIITHKA, COJIHCYHAaA 6aTapesI, CITYTHHUKOBBIC HpI/IéMHI/IKI/I, AACPHAaA
SHEPreTHUKa M SKOJIOTHYCCKHUE aCTIeKThI €€ pa3BUTHS.

[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOIPAMMBLI I10 ®U3UMKE HA VYPOBHE
CPEJJHEI'O OBILIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro npeamera «Pu3nka» JOIKHBI OTpakaTb TOTOBHOCTh
U CHOCOOHOCTh OOY4YarOUIMXCSl PYKOBOJCTBOBAaThCSI CPOPMHUPOBAHHONW BHYTPEHHEW MO3UIMEN JMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAlWi, IMO3UTHBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIINX
TPaJMLIMOHHBIM LEHHOCTSM POCCUHCKOro OOLIeCTBa, pacCIIUPEHUE JKU3HEHHOI'O OIbITa M  OIbITa
JESATEIIBHOCTH B IIPOLIECCE PeAIN3aL[ii OCHOBHBIX HAIIPABJICHUI BOCIIUTATEIbHOU 1€ATEIbHOCTH, B TOM UUCIIE
B YaCTHU:
rpakIaHCKOr0 BOCTIMTAHMSA:
e c(hopMHPOBAHHOCTh TPAXKJIAHCKON IMO3MLUU OOYYarOIIerocsi Kak aKTUBHOTO WM OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00111eCTBa;
® [PUHATHE TPAJAULMOHHBIX 00IEYETIOBEYECKHX T'YMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIHLHOCTh B MHTEpECaX I'Pa’JaaHCKOro 00LIeCTBa, y4acTBOBATh
B CaMOYIIpaBJIEHUH B 00pa30BaTeNbHOM OpraHu3aluu;
e yMEHHE B3aUMOJEHCTBOBATH C COLUAIBHBIMU MHCTUTYTaMU B COOTBETCTBHM C UX (YHKIUSAMHU U
Ha3HAYCHHEM;
® TOTOBHOCTb K T'YMAHUTAPHOMN U BOJIOHTEPCKOM AESATEIBHOCTH.
NATPHOTHYECKOT0 BOCTINTAHMS:
e chOpPMHPOBAHHOCTb POCCUHUCKOI Ipa)1aHCKOW UAEHTUYHOCTH, IAaTPUOTU3MA;
® I[IEHHOCTHOE OTHOIIEHHE K T'OCYJapCTBEHHBIM CHUMBOJIaM, JOCTH)KEHHUSM POCCUUCKHX YUYEHBIX B
obnacTu (GU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:
e chOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHUS;
® CrHOCOOHOCTh OLEHHMBATh CHUTYallMI0 U NPUHUMATH OCO3HAHHbBIE PELICHHs, OPUEHTUPYSACh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESTEIbHOCTH YUEHOTO;
® 0CO3HAHME JMYHOTO BKJaJa B IOCTPOEHUE YCTOHUNBOro Oy IyIIero.
3CTETHYECKOT0 BOCTIMTAHMSA:
® DOCTETMYECKOE OTHOLIEHHE K MHpYy, BKJIIOYas 3CTETUKY HAy4yHOIrO TBOPYECTBA, MPHUCYLIETO
¢uznyeckoil Hayke.
TPYAOBOI0 BOCTIMTAHUSA:



WHTEpPEC K Pa3sNUYHbIM chepaM MpodeCCHOHATBLHON IESTeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(bU3MKOH W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymer mnpodeccun wu
peann30BbIBaTh COOCTBEHHBIEC JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTh W CIHOCOOHOCTH K OOpa3oBaHUIO M caMOooOpa3oBaHHIO B oOnacth (U3HKU Ha
MPOTSDKEHUH BCEH JKU3HHU.

IKOJOIr'H4Y€CKOro BOCIIMTaHusA:

C(OPMHPOBAHHOCTh  HKOJOTHYECKOW  KYJIbTYphl,  OCO3HaHHE  IJIOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

[UIAHUPOBAHUE M OCYUIECTBIICHHE JCHUCTBUI B OKDPYKAIOUIEH CpElEe Ha OCHOBE 3HAHMUS LEJEH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciidpeHre OmbITa JAEATEIbHOCTH 3KOJOTUYECKOW HAaIMpaBIEHHOCTH HA OCHOBE HMMEIOIIUXCS
3HaHUi 10 pusmKe.

HEHHOCTH HAYYHOI'O IMO3HAHUSA:

C(OPMHUPOBAHHOCTE MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
¢bu3nyeckoil HayKy;

OCO3HaHME LEHHOCTH HAy4yHOW JesTEIbHOCTH, TOTOBHOCTb B IpOLECCE H3Yy4eHUs (U3NUKU
OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUYAIbHO U B IPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIe yHHBepCcAJIbHbIE Y4eOHbIe AelicTBHSA
Ba3zoBble Jioruyeckue aeiicTBus:

CaMOCTOSITENTLHO (hOPMYITHPOBATH U aKTYAJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
OTIPEIeNIATH 1IeTU I TELHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUH MX TOCTHUKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pacCCMaTPUBAEMbIX (DU3HUECKUX SBICHUSX;
pa3pabarbiBaTh IUIAaH PENICHUS MPOOJIEMBbI C Y4ETOM aHaIM3a HMEIOIIUXCS MaTepUAbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIESATEIBHOCTD, OIIEHUBATH COOTBETCTBHE PE3yJIbTATOB IEISIM, OLIEHHBATh
PHCKH TIOCIIE/ICTBHI AEATEILHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHSX pPEAIbHOTO, BHPTYaJIbHOTO |
KOMOMHHMPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH XKHU3HEHHBIX TPOOIIeM.

Ba3oBbie ncciegoBaTeLCKHeE JeliCTBUSA.

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MMOHATHAMHI U METO1aMU (PU3UYECKOM HAYyKH;
BJIaJIeTh HABBIKAMH Y4eOHO-MCCIIE0BATEIbCKOW U MPOEKTHOM JAEATENIbHOCTH B 001acTH (U3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOJOB peIleHus 3ajay
(U3MIECKOro coiepKaHus, MPUMEHEHHUIO Pa3IMYHbIX METOA0B TIO3HAHUS;

BJIQJIETh BUJAMH JIEATEIbHOCTH 10 TIOJYyYEHUIO HOBOI'O 3HAHHUA, €ro HHTEpIpeTaluH,
peo0pa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYyalUsIX, B TOM YHCJIE MPHU CO3TaHUU
Y4EOHBIX TIPOEKTOB B 001aCTH (PU3HKH;

BBISIBJIATh MIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3HPOBATh 337ayy, BBLABUIaTh THIIOTE3y €&
pelIeHrs, HaXOAUTh apryMEHThI JUIsl I0Ka3aTeIbCTBa CBOUX YTBEP)K/ICHUH, 3a]1aBaTh apaMeTphl U
KPUTEPHUH PELICHHUS;

aHAJM3UPOBATh IOJIyYEHHBIE B XO/€ PELICHMs 3a/aud pe3yJIbTaThl, KPUTUUYECKH OILEHMBATH UX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 33/1a4 B 00pa30BaTEIbHOM IEATEIILHOCTH, B TOM YUCIIE
NpU U3yYeHUH (PUBHKHU;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;



YMETh MEPEHOCUTD 3HAHUS MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEACITEIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MTPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOTIEMBI U 337a49H, IOMYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

Padora ¢ undopmanmueii:

BJIaJICTh HABBIKAMH MOJXy4eHUs WHPopManuu (HU3NIECKOTO COJCpPKAHUS U3 UCTOUYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIbHO OCYLIECTBIISATH IOMCK, aHAIW3, CUCTEMATU3aLUI0 W HHTEPIIPETALUIO
nH(OpMALUY Pa3IMYHBIX BUJOB U (OPM IMPE/ICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTb HUH(OPMALIHH;

UCIOJB30BATh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTMH B pEIICHUHU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AIMOHHBIX 3a/a4 C COOJIIOJICHHEM TpeOOBaHUIA
SPrOHOMUKH, TEXHHKH O€30MaCHOCTH, I'MTHEHbI, PecypcocOepeKeHus, MPaBOBbIX M ITHYECKUX
HOPM, HOpM MH(OPMAITMOHHON 06€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UYECKOTO COACPIKAHUS B Pa3IMUHBIX (opmarax ¢ yd€ToM Ha3HAYCHHS
uHbOpMallUd W IEJIEBOM aylUTOPUM, BHIOMpas ONTUMAIbHYI (OpMYy MpPEJICTABICHHUS MU
BU3yaJIM3aL1H.

KOMMyHI/IKaTHBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JeCTBUA:

OCYIIECTBIATH OOIIEHHE HA YpOKaX (DU3UKHU M BO BHEYPOUHOIl 1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIlUH H CMATYAaTh KOH(IUKTHL,

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB;
MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIMBH Yy aJIbHON paboTHI;

BBHIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JIEHCTBUH C YYETOM OOIIUX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4JIeHA KOJUIEKTUBA;

MIPUHUMATD LIE€JIM COBMECTHOMU JESITEIbHOCTH, OPIraHU30BbIBATh U KOOPIUHUPOBATH AEUCTBUS 110 €€
JOCTH>KEHHIO: COCTABIIAITh IUIAH JIEWCTBHM, pacnpenessiTh pojid ¢ y4€TOM MHEHUN yYaCTHHKOB,
00CyKJaTh pe3ybTaTbl COBMECTHOU paboThI;

OLICHMBATh Ka4eCTBO CBOEr0 BKJIAJa M KaXXJOTO0 yYaCTHMKAa KOMaHJIbl B OOIIMH pe3ynbTar MO
pa3paboTaHHBIM KPUTEPUSIM;

npenjgaraTb HOBBIE IPOEKTHI, OLIEHWBAaTh WUIEH C T[O3UIMKA HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBEACHHE B PA3IUYHBIX CHUTYalUsX, HPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

PerysisiTuBHbIE YHUBepCaJbHbIE y4eOHbIe 1eiicTBUSA
Camoopranmuzanus:

CaMOCTOSITENIbHO OCYIIECTBIIATH I03HABATENbHYIO IEATEIBHOCT B 007aCTH (PM3UKHU U ACTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOATENIBHO COCTABIIATH IIJIaH PEIIECHUs PACUETHBIX U KAYECTBEHHBIX 3a/1a4, TUIAH BBIITOJIHEHUS
MPAaKTUYeCKOH paboThl ¢ y4ETOM MMEIOUIMXCS PECYpcOB, COOCTBEHHBIX BO3MOXHOCTEH W
MIPEATIOYTEHN;

JaBaTh OLEHKY HOBBIM CUTYAILUSIM;

paciupsaTh paMKHi y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYIUIMH B 00JacTH (PU3MKH, MOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbBIN U KyJIbTYpHBIH YPOBEHD.

CaMOKOHTpOJIB, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



JaBaTh OLIEHKY HOBBIM CUTYAaIIMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE
pEe3yabTaTOB LIENSIM;

BJIJIETh HAaBbIKAMU IO3HABATENIbHON pediekcurd Kak OCO3HAHUS COBEpIIAEMBbIX NEHCTBUH U
MBICJIUTEJIbHBIX MPOLECCOB, X PE3YyIbTaTOB U OCHOBAHHIA;

UCIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3yJIbTaTOB ACSITEIbHOCTH;

MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B mporiecce 1ocTHKEHHS TUYHOCTHBIX PE3YJIbTATOB OCBOCHHSI IIPOrPAMMBI 110 (PH3HMKE [T YPOBHS CPETHETO
o011ero 00pa3oBaHus y 00YJArOIIMXCSl COBEPIICHCTBYETCS SMOIIMOHATBHBIA HHTEIICKT, MPEAMOIaralonui
c(hOpMHUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOLMOHAILHOE COCTOSIHUE, BUJECTh
HaIpaBJICHUS Pa3BUTHSI COOCTBEHHON IMOIIMOHAIBHON C(ephl, OBITh YBEPEHHBIM B ceOe;
CaMOpEryJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATH OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTD a/IalITUPOBATHCSA K SMOIIMOHATILHBIM H3MEHEHUSIM U MPOSIBISTH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAILIMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTH)KCHHIO LIEJIU U YCIEXY, ONTUMHU3M,
WHUILIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAOLIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAJIBLHOE COCTOSIHUE JIPYTUX, YUUTHIBATh
€ro Mpu OCYIIECTBICHUH OOIEHHUs, CIOCOOHOCTh K COYYBCTBUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C APYTUMHU JTHOAbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3pemarb KOHPIUKTHI.

ITPEAMETHBIE PE3VYJIBTATHI

K xonny oOyuenust B 10 knacce npeniMeTHbIE pe3ybTaThl Ha YIJIyOJIEHHOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y 00yUaIOLIUXCS YMEHHI:

MOHUMATh POJIb (PU3UKH B 3KOHOMHUYECKOH, TEXHOJOTMUECKOM, HKOJOTHUECKOW, COLMANbHON U
ATHUYECKON cdepax NesATeNbHOCTH YelOoBeKa, poib M MECTO (M3MKH B COBPEMEHHON HAay4HOUH
KapTMHE MHpa, 3HAYEHHE OIHUCATEIbHOM, CHUCTEeMaTH3UpYyIOlIleH, OOBICHUTEIbHOH WU
MPOTHOCTUYECKON (YHKIMHA (QU3MUECKOW TEOpUU — MEXaHUKH, MOJEKYISpHOW (QHU3MKH U
TEPMOJUHAMUKHU, posib (PU3HUECKON Teopuu B (HPOPMHUPOBAHHM MPEACTABICHUN O (U3HUECKON
KapTUHE MUPAa;

pa3nuyaTth yCIOBHMsS TNPHUMEHUMOCTH MoOJeNel (U3MUecKuX Tel W MPOIEcCOB (SBICHUMN):
MHepluanbHas cucremMa orcuéra, aOcCoMOTHO TBEpPHOE Telo, MaTepualbHas TO4YKa,
PaBHOYCKOPEHHOE JIBI)KEHHUE, CBOOOIHOE Ma/IeHUe, aOCOMIOTHO ypyras aedopMarius, abCoI0THO
ynpyroe M a0COJIOTHO HEYNpYyroe CTOJKHOBEHHS, MOJENM Ta3a, >KUAKOCTH U TBEPAOTO
(KpHCTaJUIMYECKOT0) Tela, UACAbHBIN ra3, TOYEUHBIH 3aps/l, OJHOPOIHOE AIEKTPUUECKOE TTOJIE;
paznuuaTh YCIOBHUS (TpaHUIBI, OOJACTH) NPUMEHUMOCTH (U3HYECKHUX 3aKOHOB, IMOHUMATh
BceoOLMi XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB W OTPAaHUYEHHOCTh MCIIOJIB30BaHMS YaCTHBIX
3aKOHOB;

aHAJM3UPOBaTh M OOBSICHATH MEXaHHYECKHE MPOIECChl M SBJICHUS, HUCIONb3Yys OCHOBHBIE
MOJIOKEHUSI M 3aKOHBl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHMYECKOTO JIBMKEHUS, (POpPMYIIBI
KMHEMAaTUKH paBHOYCKOPEHHOTO JIBWXKEHHUS, INpeoOpazoBaHus [amunes i CKOpPOCTH U
nepeMeIeHus, 3akoHbl HbIOTOHA, NPUHIMI OTHOCUTEIBHOCTH [ anmies, 3aKOH BCEMHPHOTO



TATOTEHHUS, 3aKOHBI COXPAHEHMs] MMITYJIbCAa W MEXaHWYECKOW SHEpruu, CBs3b pabOThl CHIIBI C
M3MEHEHHEM MEXaHWYECKOM SHEpruu, YCJIOBHUS paBHOBECHs TBEPAOro Tela), MPU 3TOM
WCIOb30BaTh MaTEeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHUS MPUMEHUMOCTH
(bu3nYecKuX 3aKOHOB: peoOpazoBanmii ['anmues;, BTOporo u Tperhero 3akoHoB HproToHA, 3aKOHOB
COXpaHEHUs UMITYJIbCa U MEXAHNYECKON SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLIECCHI U SIBJICHHS, UCIIOJb3Ys OCHOBHBIE MOJIOKEHUS
MKT u 3aKoHBI MOJIEKYJIAPHON (DU3UKU U TEPMOJAMHAMUKH (CBS3b JABJICHUS UICATBHOTO raza co
CpPEIHEM KMHETUYECKOM DHEpPrueH TEIUIOBOIO IBMKEHUS U KOHUEHTPALMEH €ro MOJIEKYJI, CBA3b
TEMIIEPATypPbl BEIIECTBA CO CPEIHEN KMHETUYECKON SHEpPruer TEIUIOBOrO JBH)KEHUS €r0 YacTHII,
CBA3b JABJICHUS WJICAIBHOIO ra3a ¢ KOHUEHTPALMEl MOJIEKYJ M €ro TeMIIepaTypoH, YpaBHEHHE
MenpeneeBa—Knaneiipona, NHepBbld 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUs HHEPIUHU B
TEIUIOBBIX IIpOLIEccax), IPU ATOM HUCIOJIb30BaTh MAaTEMATUYECKOE BhIPA)KEHNE 3aKOHOB, YKa3bIBaTh
YCIJIOBHSI IPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Kiianelpona;

aHAJIM3UPOBATH U OOBSACHATH DJIEKTPUUECKUE SBJICHUS, UCII0JIb3YsI OCHOBHBIE MTOJIOKEHUS U 3aKOHBI
ANEKTPOAMHAMUKHU (3aKOH COXpPaHEHUs 3JIEKTPUUYECKOTro 3apsiia, 3akoH KyioHa, MOTEHIIMATIbHOCTD
3JEKTPOCTATUYECKOTO TOJISI, IPUHIUII CYNIEPIO3ULIUN IEKTPUUECKUX NOJIEH, IPU ITOM yKa3bIBast
YCIIOBUSI TPUMEHUMOCTH 3akoHa KysoHa, a Takyke MpakTUYECKH BAa)KHBIE COOTHOLIEHUS: 3aKOHBI
OmMa 1 yyacTKa 1enu U JJI1 3aMKHYTOM 3JIEKTpUYeCcKOM 1ienu, 3akoH Jlxoyns—JIenia, nmpaBumia
Kupxroda, 3akorsr @apazest 1S 3JIEKTPOIN3a);

OINMCHIBATh (PU3UYECKHE MPOLECCHl U SBICHUS, HUCIONb3Ysl BEIMYUHBL: MEPEMEIIeHHE, CKOPOCTh,
YCKOpPEHUE, UMITYJIbC TEIA U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JABJIICHUE, IOTCHIUAIbHAS YHEPT U,
KHUHETUYeCKasi YHePrusi, MeXaHN4ecKast SHeprus, padoTa CUIIbl, IEHTPOCTPEMUTENBHOE YCKOPEHHE,
cuJia TSYKECTHU, CHIIa yIIPYTOCTH, CUJla TPEHUSI, MOLIHOCTh, SHEPIUs B3aUMOJIEHCTBHUS Teja ¢ 3eMIIEH
BONIM3M €€ TMOBEPXHOCTH, OSHEPTHsl YNpYyrod aeopManuu MpYKHHBI, KOJHMYECTBO TEILIOTHI,
aOcomoTHasl TeMmImeparypa Tena, padoTa B TEPMOAMHAMHUKE, BHYTPEHHSS JHEPTUS HJICATBHOTO
OJTHOATOMHOTO Ta3a, paboTa UAEATBHOTO Ta3a, OTHOCUTENbHAas BIAKHOCTh Bo3ayxa, KIIJI
UJEAIBHOTO TEIJIOBOTO JABUTATENS; DJIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOro IOJI,
HaIpsHKEHHOCTD MOJIA TOYEYHOTO 3aps/ia WM 3apsDKEHHOrO Iapa B BAKyyMe€ M B JMDIIEKTPHKE,
MMOTEHIMA 3JIEKTPOCTATUYECKOTO MOJIA, PA3HOCTh IMOTEHIMAIOB, 3JEKTPOJABMKYLIas CHJIA, CHJIA
TOKa, HaNpsDKEHWE, MOIIHOCTh TOKA, »JJEKTpUYecKas €EMKOCTh IUIOCKOrO0 KOHJIEHCATopa,
CONMPOTHUBIIEHNE YYaCTKa IIENU C MOCIEA0BATEIbHBIM U MapajlIeIbHbIM COEAMHEHUEM PE3UCTOPOB,
SHEPTHUsl DJIEKTPUYECKOTO OISl KOHIEHCATOPa;

OOBSACHATH OCOOEHHOCTH MPOTEKAHUS (PU3NUYECKUX SIBJICHUI: MEXaHUUYECKOE JIBUKEHHE, TEIJIOBOE
JBIDKEHWE YaCTHI[ BEIIEeCTBa, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE MBIDKEHHE, TudPy3us,
HCIIapeHue, KHIEHHE W KOHJEHCAlUs, IUIABICHHME M KPHUCTAJUIM3ALMs, HaIpPaBICHHOCTh
TEIUIONEpelauu, JJIEKTPU3alus Tell, SKBUIOTEHIMAIbHOCTh TMOBEPXHOCTH  3aPSKEHHOTO
MIPOBO/IHUKA;

MPOBOJIUTHh HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (U3MYECKOW BEIMYMHBI OT JPYyrol ¢
WCIOJIb30BaHUEM TPSIMBIX HM3MEPEHUN, TPHU STOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3yNnbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BHUAE TpaduKOB C y4ETOM
a0COTIOTHBIX MOTPENIHOCTEN U3MEPEHUH, 1eTIaTh BHIBO/BI IO Pe3yJIbTaTaM MCCIIEAOBAHNUS;
MPOBOANTHh KOCBEHHBIE WM3MepeHUs (U3UYECKUX BEIUYMH, MPU ATOM BBIOMPATh ONTHMAIbHBIHA
METO]T U3MEPEHUS, OIIEHUBATH A0COTIOTHBIE H OTHOCUTENbHBIE TIOTPEITHOCTH MPSMBIX U KOCBEHHBIX
U3MEPECHU;

MIPOBOJUTD OMBITHI [0 POBEPKE MPEI0KEHHONW TUIIOTE3bI: IJIAHUPOBATh IKCIIEPUMEHT, COOMPATh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, AHAJIU3UPOBATH IMOJYYEHHBIE pEe3yJbTaThl U JI€NIaTh BBIBOJA O
CTaTyce MPeUI0KEHHON TUIIOTE3BI;



coOmro1aTh TpaBmiia OE30MacHOTO TpyAa MPH IMPOBEACHUHM HCCISAOBAaHUN B pamMKax y4eOHOTO
SKCIIEPUMEHTa, NPAKTHKyMa W Y4eOHO-UCCIIEOBATEIbCKONM M TPOEKTHOM JAEATEIbHOCTH C
HCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PYI0BAHMUS;

pemiate pacu€THBIC 3a7a4d C SBHO 33/IaHHOW W HESBHO 3a/JIaHHON (PU3UYECKOW MOJEIbIO: Ha
OCHOBaHUHU aHallu3a YyCJIOBUS OOOCHOBBIBATH BHIOOp (U3MUECcKOW MoOJAeNTH, OTBevaroueit
TpeOOBaHUAM 33Ja4H, IPUMEHATH (POPMYJIBI, 32aKOHBI, 3aKOHOMEPHOCTH ¥ TIOCTYJIATHI (PUZNICCKUX
TEOPUH TPH HWCIOIH30BAHUH MATEMAaTUYCCKUX METOJOB PEIICHUS 3a/1a4, IPOBOJUTH PACUEThI HA
OCHOBaHUU MMEIOIUXCS TAHHBIX, aHATU3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METObI PEIICHHS
C Y4ETOM TMOJTYyUYEHHBIX PE3yIbTaTOB;

pelaTh KayeCTBEHHBIC 3a7adud, TPeOyIolue MPUMEHEHUS 3HAHWM W3 Pa3HBIX pa3leloB Kypca
bu3MKM, a TaKkKe MHTETpallud 3HAHUM M3 JPYrHX IPEIMETOB €CTECTBEHHO-HAYyYHOrO IMKJIA:
BBICTpAaWBaTh JIOTHYECKYIO IIETIOYKY PpACCYXKICHHH C ONOpOM Ha M3yYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS;

UCIIOJIb30BAaTh TEOPETHYECKHWE 3HAHUS s OOBSICHEHHS OCHOBHBIX HPHUHIMIIOB pPabOThI
MU3MEPUTENbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

MPUBOJIUTH MPUMEPHI BKIaJa POCCUUCKHUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OIICHUBAThH MOCIIEICTBUS OBITOBOM U MPOU3BOICTBEHHOM AEATEIbHOCTH YEIOBEKA,
CBA3aHHOM € (PU3MYECKHUMH MpPOIECCaMH, C TO3UIMI HIKOJIOTHYECKON 0e30macHOCTH,
MPEJICTABICHUM O PAlMOHAIBHOM MPUPOIOINOIB30BAHUN, a TAaKXKe Pa3yMHOM HCIIOIb30BaAHUH
JTOCTH>KEHHUIM HAYKH M TEXHOJIOTHH JIs1 JATbHEHIIIET0 pa3BUTHS YEI0BEUECKOT0 OOIIECTRA;
MPUMCHSITh pa3MYHbIe CIOCOOb pPaboThl ¢ uWHGpOpManueld QU3NIECKOr0 COICPKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH, TPH 3TOM HCIOJIH30BATh
COBpEMEHHBIC HH(POPMAITMOHHBIE TEXHOJIOTHH JIJIS [IOUCKA, TePepaOdO0TKH U TIPEIbBICHUS yIeOHOU
U HAYYHO-TIOMYJISIpHOM HH(OpMaMM, CTPYKTYpUPOBAHUA U HMHTEpHpeTaluu HHPOpMAIH,
MOJIy4€HHOM U3 Pa3IMYHBIX UCTOYHUKOB, KpUTHUECKH aHATM3UPOBATh MOIy4aeMyt0 HH()OPMAIIHIO
M OIEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCSI 3HAHWMU, TaK M HA OCHOBE aHAIIN3a
HCTOYHUKA UH(OpMaIUY;

MPOSBIIATh OPTraHU3AlMOHHBIE W TO3HABATENIBHBIE YMEHUS CAMOCTOATEIBLHOTO MPUOOpPETEHHS
HOBBIX 3HAHUH B MpOIlecce BHIMOIHEHHS MPOSKTHBIX U yUeOHO-HUCCIIEeI0BATENIbCKUX PadoT;
paboTaTh B rpyIIIe C UCTIOJIHEHUEM PA3IMYHBIX COI[UAIBHBIX POJIeH, IIIaHUPOBATh PabOTy TPYIIIBL,
paIoHaIbHO paclpenessaTh NesSTeNbHOCTh B HECTAHJAPTHBIX CHTYaIUsIX, aJIeKBaTHO OIEHUBATh
BKJIAJ] KQX/I0TO U3 YUACTHUKOB TPYIIIHI B PEIICHUE PacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBIIATh MOTHUBAIMIO K Oyaymied NpopecCHOHATBHON EATEIBPHOCTH IO CHEIHATLHOCTSIM
(U3UKO-TEXHUYECKOTO MPOUIISL.

K xonny oOyuenust B 11 knacce npenMeTHbIe pe3yJbTaThl Ha YIIIyOJIEHHOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0YHAIOIUXCS YMEHUI:

MOHUMATh POJb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTHUECKOM, COIMATIbHON M ITHUECKON cdepax
JesITeIbHOCTH YeJIOBEKa, pojib U MECTO (PU3MKU B COBPEMEHHOH HayyHOW KapTHHE MHUpA, pOJb
aCTPOHOMHUHU B IPAKTHYECKOW JEATEIBHOCTH 4YEJIOBEKA M JaJbHEWIIEM HAay4YHO-TEXHUYECKOM
Pa3BUTHH, 3HAUEHUE OIMHUCATENIbHOM, CUCTEMAaTU3UPYIOLIeH, 00BACHUTENBHON U MPOTHOCTHYECKON
GyHKUMH (U3NYECKOH TEOpUU — BJIEKTPOJMHAMMKH, CHEIMAIbHONH TEOpPHUU OTHOCHUTENIBHOCTH,
KBaHTOBOHM (DM3UKHU, POJIb (PU3HUECKONW TeopuH B (POPMHUPOBAHUU MPEICTABICHUN O (PU3UUECKOI
KapTHUHE MHpa, MECTO (U3NYECKON KapTHHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABICHUN O TIPUPOJE;

pasnuyaTth yCIOBHMsS INPUMEHUMOCTH MoJeNnel (U3MUecCKuX TeJl W IPOLECCOB (SBICHUN):
OJTHOPOJHOE HJIEKTPUUYECKOE U OJHOPOJHOE MAarHUTHOE IIOJs, TFapMOHMYECKHE KojeOaHMs,



MaTeMaTHYECKU MasiTHUK, UJI€ATbHBIN NPYKUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHbI, UICAJIbHBIH
KojeOaTeNnbHbI KOHTYp, TOHKas JMH3a, MOJENel aToMa, aTOMHOTO siipa U KBAaHTOBOM MOJAENHU
CBETA,

pas3nuyath yciuoBuUsS (TpaHMIBI, O0JACTH) MPUMEHUMOCTH (PH3UYECKHX 3aKOHOB, MOHUMATh
BceoOmmit xapakTep (yHIaMEHTAIBHBIX 3aKOHOB W OTPAHUYEHHOCTH HCIIOH30BAHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIC TMPOLIECCHl U SBICHUS, UCIOJb3YsS OCHOBHBIC
MOJIOKEHHUS M 3aKOHBI AJIEKTPOJAMHAMUKH M CIIEHHUAJIbHOW TEOPUH OTHOCUTEIBLHOCTH (3aKOH
COXpPaHEHHUs 3JEKTPUUECKOro 3apsna, cuia Amiepa, cuia JlopeHia, 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu, npaBuwio Jlenma, cBs3p DJIC caMOMHIYKUIMU B 3JEMEHTE 3JEKTPUUYECKOM IIEMU CO
CKOPOCTHIO HW3MEHEHHUs CHJIBI TOKa, TIOCTYJaThl CIEIUAIBHOH TEOPUU OTHOCUTEIHHOCTU
OWHINTEHHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE IIPOIIECCHI U SBJICHUS, UCIOJB3YS MOJI0KEHHS KBAaHTOBOU
¢usuku (ypaBHeHue DWHIITEHHA U1 hoTodddeKTa, mepBoiii M BTOpoi moctynaTel bopa, mpuHIUI
COOTHOIIEHUS HeompenenéHHocrel ['eiizenOepra, 3aKOHBI COXpaHEHHsI 3apsSA0BOIO U MacCOBOTO
9HCell ¥ SHEPTUH B SJECPHBIX PEAKITNAX, 3aKOH PATMOAKTUBHOTO paciajia);

ONKCHIBATh (PU3MYCCKUE TMPOLECCHl W SBJICHHS, WCIONIB3YyS BEIMYUHBL HANPSDKEHHOCTH
ANEKTPUYECKOTO TOJSI, TOTCHIMAT JJIGKTPOCTATUYSCKOrO IIOJIs, PA3HOCTh IMOTCHIIMAJIOB,
ANEKTPOABIIKYIIAS CUJIAa, MHAYKIUS MAarHUTHOTO TOJs, MarHUTHBIA TOTOK, Ccuia Amiiepa,
WHIYKTHUBHOCTb, JIEKTPOJBUKYIIAS CHJIa CAMOUHIYKIIUH, SHEPTUs MATHUTHOTO TOJISl IPOBOIHUKA
C TOKOM, PENIATUBUCTCKUI UMITYJIbC, IOJTHAS SHEPT UL, SHEPTHUS [TOKOsI CBOOOHOM YaCTHUIIbI, SHEPTUS
Y UMIYJIBC POTOHA, MACCOBOE YHCIIO U 3apsi sipa, SHEPTHUS CBS3H SJIPa;

OOBSICHSITE OCOOCHHOCTH TIPOTCKAHUS (U3WYCCKUX SIBICHUN: DJICKTPOMArHUTHAS WHIYKIIHS,
CaMOWHIYKIUS, PE30HAHC, MHTEPPEPEHIIUs BOJH, AUQPPAKIHS, TUCIEPCUs, TOJHOEC BHYTPCHHEE
oTtpaxkeHue, Gotodnekrpudeckuii d3hpdext (poroaddekr), anbda- u Oera-pacnaapl sAAep, ramma-
U3NydeHue saep, Gu3ndeckue MPUHIUIBI CIEKTPATbHOTO aHaIu3a U paboThI Ja3epa;

OTIpE/ICIIATH HAIIPABJICHNE WHIAYKIIMA MAarHUTHOTO TIOJISl TPOBOHHUKA C TOKOM, CHJTBI AMIIEpa M CHITBI
Jlopenna;

CTPOUTH M300paKEHHUE, CO37AaBACMOE TUIOCKUM 3€PKAJIOM, TOHKOHW JTMH30W, U PaCCUUTHIBATH €O
XapaKTepPUCTHKHU;

MPUMEHSITh OCHOBOITOJIATAIOIINE ACTPOHOMHYCCKHE IMOHSATHS, TCOPUH W 3aKOHBI JIJIS aHAJIM3a H
00BsICHEHUST (DU3MYECKHX IPOIECCOB, MPOUCXOASAIMIMX B 3BE3MaX, B 3BE3JHBIX CHCTEMax, B
MEXTaIAKTUYECKOH Cpelie; NBUKEeHUsI HEOECHBIX Tel, YBOJIIOINY 3BE37] U BeenenHoi,

MPOBOANTh HCCIEAOBAHUE 3aBUCHUMOCTEH (DM3MUYECKUX BEIMYUH C HUCHOJIB30BAHUEM MPSIMBIX
U3MEpEHUH, TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI IOJYYCHHON
3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BUJAC T'paUKOB C YYETOM aOCONIOTHBIX IMOTPEIIHOCTEH
W3MEpEeHUH, JIeNnaTh BEIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBAHMS;

MIPOBOJINTh KOCBEHHBIC M3MEpPEHUS (U3NYCCKUX BEJIUYMH, MPU ITOM BBIOMPATH ONTHMAJIbHBIN
METO]T U3MEPEHUS, OIIEHUBATH A0COTIOTHBIE 1 OTHOCUTENHBIE TIOTPEITHOCTH MPSMBIX U KOCBEHHBIX
U3MEPEHU;

MIPOBOIMTH OIBITHI IO TPOBEPKE MPEIOKEHHONW TUIIOTE3bI: NIAHUPOBATh YKCIICPUMEHT, COOUPATh
IKCIIEPUMEHTAILHYI0 YCTAaHOBKY, aHAJU3UPOBATh IOJYyUYEHHBIC PE3YJbTaThl M JIEJIaTh BBIBOJ O
cTaTyce MpesIoKeHHOH TUIIOTE3HI;

OTHCHIBATH METOBI IOMYyUEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHU;

coOMroaTh MpaBuiia OE30MacHOrO TpyJa MPH MPOBEICHHH HUCCIEIOBAHWA B paMKax ydeOHOro
IKCIIEPUMEHTA, TPAKTHKyMa W Y4eOHO-UCCIICJIOBATEILCKON ¥ IPOCKTHOH JICSITEILHOCTH C
MCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHUS,



e pemaTrh pacuéTHBIE 3aJayd C SIBHO 3aJaHHOM M HESBHO 3aJaHHON (M3MYECKOW MOJENbI0: Ha
OCHOBaHUU aHaJIM3a yCIOBHS BbIOUpaTh (hU3HUECKHUE MOJENHU, OTBeYarolue TpeOOBaHUAM 3a/1auH,
MPUMEHTh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTyJaThl (U3MUECKUX TEOpHUM MpH
WCIOJIb30BAHUN MATEMAaTUYECKUX METOJIOB PEIICHHs 3a/1a4, MPOBOIAUTH PAcu€Thl HA OCHOBAHHH
UMEIOIIUXCS JIAHHBIX, aHATH3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOIBI PEIICHUS C YUETOM
MOJIyYE€HHBIX PE3yJIbTaTOB;

e pemarh KayeCTBEHHbIC 3ajjaud, TpeOyrollue MPUMEHEHUs 3HAaHUIl M3 pa3HbIX DPa3/eNoB Kypca
bu3MKM, a TaKXkKe MHTETpallud 3HAHUM M3 JPYrHX MPEIMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA:
BBICTpAauWBaTh JIOTHYECKYIO IIETIOYKY pACCYX IACHHM C ONOpoll Ha HW3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBICHUS;

® CIIOJIB30BATh TEOPETHYECKHE 3HAHUSA I OOBSICHCHHS OCHOBHBIX IPHHIIUIIOB PabOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® PUBOJAUTH MPUMEPHI BKJIAJa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

® aHaJIM3UPOBATH U OLIEHUBATH MTOCIECTBHS OBITOBOM M IPOU3BOACTBEHHOM NESATEILHOCTH Y€JIOBEKa,
CBS3aHHOH ¢ (PU3MYCCKUMH TMPOIECCaMH, C TO3UIUH  AKOJOTHMYECKON OC30MacHOCTH,
MPEJICTAaBICHU O pPalMOHATBHOM MPUPOJONONB30BAHUM, a TaKXKE Pa3yMHOM HCIOJIb30BAHUU
JTOCTUKEHHUI HayKW U TEXHOJIOTUH 7S JajdbHEHIIero pa3BUTUs YeJI0BEUECKOro o0IIecTBa;

® T[PUMCHATH pa3jMYHbie CHOCcOOBl paboTel ¢ wuHOpMammel Q(U3NYSCKOTO CONEPIKAHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTUH, MPH HSTOM HCIOIb30BaTh
COBpEMEHHBIC HH(POPMAITMOHHBIE TEXHOJIOTHH JIJIS [IOUCKA, TePepaO0TKH U TIPEIbIBICHUS yIeOHOU
U HAYYHO-TIOMYJSIpHOM WH(pOpMaMK, CTPYKTYpUPOBAHUS W HMHTEPHpPETAUU HHPOPMAIIH,
MOJIYY€HHOM U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATU3UPOBAThH MOTyYaeMyI0 HH()OpMAIIHIO
U OlLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCSl 3HAHWUW, TaK M HA OCHOBE aHallM3a
HCTOYHUKA UH(OpMaIUY;

® TMPOSIBJIATH OPTaHW3ANMOHHBIC W ITO3HABATEIBHBIE YMEHHS CAMOCTOSTEIHLHOTO TPUOOPETCHHS
HOBBIX 3HAHUH B TMPOIIECCE BHITIOIHCHUS MPOCKTHBIX H YIeOHO-UCCIIeIOBATEILCKIX PadoT;

e paboTaTh B IPYIIIE C HCIIOJIHEHUEM PA3JIMIHBIX COITUAIBHBIX POJICH, TUTAHUPOBATH PaOOTY TPYIIIIBL,
paIMOHATIFHO PACIPeNesITh NeATSIIEHOCTh B HECTAHIAPTHBIX CHTYAIUsIX, aJICKBATHO OICHUBATH
BKJIAJ] KQX/I0TO U3 YUYACTHUKOB TPYIIHI B PEIICHHE PACCMAaTPUBAEMO MTPOOIIEMBI;

® TMPOSIBIATh MOTHBALMIO K Oyaymieil mpodecCHOHATbHOW AEATEIbHOCTH MO CHEUATBHOCTIM
(U3UKO-TEXHUYECKOTO MPOUIISL.

Peanu3zanus BOCHUTATEJHHOI0 NOTEHIIMAJIA YPOKOB BeAeTCsl ¢ yueToM padouunx nporpamm @OIIT
000:

MaKCHMaJIbHOE UCIIOJIb30BAHHUE BOCITUTATEIBHBIX BO3MOXXHOCTEH CO/Iep KaHUs Y4eOHBIX TPEAMETOB IS
(dhopMHUpOBaHHS Yy 00YUAIOIINUXCS POCCUMCKUX TPATUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX M COIIMOKYIBTYPHBIX
LIEHHOCTEH, POCCHICKOr0 HCTOPUYECKOIO CO3HAHUS HAa OCHOBE MCTOPHYECKOTO IPOCBEIICHHUS; MOJI00p
COOTBETCTBYIOILIETO COJIEPKaHUS YPOKOB, 3aJJaHH, BCIIOMOTaTeNIbHbIX MaTEPUAJIOB, MPOOIEMHBIX CUTYaIIUH
111 0OCYXKIEHUI;

BKJTFOYCHHUE YUUTEISIMU B paboure IpOorpaMMbl IO YIEOHBIM TIPEeIMETaM, KypcaM, MOIYJISIM HIEeJIEBBIX
OPUEHTHUPOB PE3YJILTATOB BOCIIUTAHUS, UX YUET B ONPEIECTCHUN BOCIIUTATEIbHBIX 3a1a4 YPOKOB, 3aHATUH;

BKJIFOUCHHUE YYHUTEISIMH B paboune MpOorpaMMmbl YUEOHBIX MPEIMETOB, KYPCOB, MOAYJIEH TEMAaTHKU B
COOTBETCTBHUH C KaJIEHAAPHBIM IIJIAHOM BOCIUTATEIHHOU PabOTHI;

BBIOOP METOJI0B, METOUK, TEXHOJIOTUM, OKa3bIBAIOIIUX BOCIHUTATEIHLHOE BO3/ICHCTBHE HA JIUYHOCTH B
COOTBETCTBUHM C BOCIMTATEIbHBIM HEAJIOM, IIEJIbI0 M 3aJauaMHd BOCIUTAHMS, LIEJIEBBIMH OpPUEHTHUpPAMU
PE3yJIbTaTOB BOCIIUTAHUS; peaTN3ali0 IPUOPUTETA BOCIIUTAHUS B yUeOHOMN AESITETbHOCTH;

MPUBJICYCHUEC BHUMAHUS OOYYArOMIMXCSl K IIEHHOCTHOMY aCIEeKTy M3Y4aeMbIX Ha YPOKax MPeIMETOB,
SIBJICHUH W COOBITUH, WHUIIMUPOBAHUE OOCYKICHUH, BBICKa3bIBAHUN CBOErO0 MHEHHS, BBIPAOOTKHA CBOETO



JMYHOCTHOTO OTHOIICHHS K U3Y4aeMbIM COOBITHSIM, SIBJICHUSIM, JTUIIAM;

NPUMEHEHHE HWHTEPAKTHUBHBIX (opM ydeOHOH paboOThl - HHTEIUIEKTYaJIbHBIX, CTUMYJIHPYIOIIUX
MO3HABATEIBHYI0 MOTHBAIIUIO, HTPOBBIX METOJHK, JUCKYCCHH, JAIOIIMX BO3MOXKHOCTH MPHOOPECTH OIIBIT
BE/ICHUSI KOHCTPYKTUBHOTO AMAJIOTa; IPYNIIOBON pabOThI, KOTOpPAsi YYUT CTPOUTH OTHOIICHHUS U JIeHCTBOBATh
B KOMaH/IE, CIOCOOCTBYET PAa3BUTHIO KPUTUIECKOTO MBIIUICHUS;

noOy>kJIeHue 00yJaromuxcsi COOMI0aTh HOPMBI MOBECHMS, MIPAaBHIa OOIIEHUSI CO CBEPCTHUKAMHU H
MEeIarOTHYECKUMH  Pa0OTHUKAaMH, COOTBETCTBYIOIIME YKJIaay o0Omeo0pa3oBaTeIbHONH OpraHW3alluy,
YCTaHOBJICHHUE U MOAJIEPIKKY TOOpOKETaTEIbHON aTMOC(EPHI;

OpraHu3allMi0 HACTABHUYECTBA MOTHBHPOBAHHBIX W  OPYAMPOBAHHBIX  OOYyYarOIIUXCS  HaJ
HEYCIEBAIIUMUA OJHOKJIACCHUKAMH, B TOM 4YHCIIE C OCOOBIMH O0pa30BaTeIbHBIMU TOTPEOHOCTSIMH,
JAFOIIET0 00YYAIONIMMCS COMATBHO 3HAYUMBIN OIBIT COTPYIHUYECTBA U B3aUMHOW TTOMOIIIH;

WHULUHUPOBAHUC U MOAACPIKKY HCCHGI[OB&TCJIBCKOP’I JACATCIIbHOCTHU 06yqafonmxc;1, IJIaHUPOBAHUC U
BBINOJIHEHUE WHIWBHYaJIbHBIX U TPYIIIOBBIX IIPOCKTOB BOCITUTATEIBHON HANIPAaBICHHOCTH.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUHDBIN METO/I IO3HAHUS TPUPO/1bI
1.1 Hayunbrii MeTo MO3HaHUS IPUPOIEI 6 bubmorexa HOK
' Y A PHPOAL https://m.edsoo.ru/f16b68d7
Uroro no pazneny 6
Pazgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 Kusemarika 10 1 https://m.edsoo.ru/f16b68d7
bubnunoreka LIOK
2.2 1
Huamika 0 https://m.edsoo.ru/f16b68d7
2.3 CraTtuka TBEpIOro Tela 5 1 bubmmorexa [IOK
' cpAoTo T https://m.edsoo.ru/f16b68d7
24 3aKOHBI COXpaHEHUA B MEXAHUK 10 1 bubmmorexa [OK
' OHPI COXpaHE © © https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASLI ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKVIISIPHOKUHETUYECKOU TEOPUU 15 1 bubmmorexa [IOK
' cno OICKYTAPHOKIHCTHHECKON TEOP https://m.edsoo.ru/f16b68d7
b K
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20 1 nommorexa [O

https://m.edsoo.ru/f16b68d7
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33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 1 Bu6muoteka [JOK
' HIEPEXOIbI https://m.edso0.ru/f16b68d7
Hroro no pazaeny 49
Paznen 4. DJJIEKTPOAUHAMUKA
bub6nmoreka [IOK
41 UICKTPHHECKOE H01e 24 1 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [{OK
4.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 24 1 htts://m.eds00.ru/f16h68d7
4.3 ToKM B pa3sIU9IHBIX CpeIax 6 brbmmorexa LIOK
' p pei https://m.edso0.ru/f16b68d7
Utoro no pazneny 54
Pasznen 5. PUSMUYECKHUI MPAKTUKYM
. bu6nunorexa LIOK
>l usiHeckiit MPAKTHKYM 16 16 https://m.edsoo0.ru/f16b68d7
Wroro mo pazneny 16
bubmmoteka IIOK
P 1
CICPBHOC BpeMi 0 https://m.edso0.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 3 16

I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOAUNHAMUKA
bubmuorexa [JOK
11 M 14
ATHITTHOE HOTE https://m.edso0.ru/39859ef1
bubmunorexa [JOK
1.2 DneKTpoMaruHuTHasi UHIYKIUs 13 1 https://m.eds0o.ru/39859€f1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAUIICCKHC KoNCOaHNA 0 https://m.edso0.ru/39859ef1
bu6mmoreka [JOK
2.2 DNeKTpOMarHuTHbIE KoJeOaH!Us 15 httos://m.eds00.ru/39859ef1
53 MexaHn4ecKne 1 21eKTPOMArHUTHBIE 10 1 bubnnorexka [JOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6mmorexa [IOK
24 O 25 1
e https://m.edso0.ru/39859ef1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CHEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Ocionst CTO https://m.edso0.ru/39859ef1
Hroro no pazneny 5
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Pa3zgena 4. KBAHTOBAS ®PU3UKA

4.1 Kopmyck 0-BOJIHOBOI Iyajin3 15 bubmmorexa [IOK
. Ini SIPHO-BOJIHOBOM U3M
PHyCKYTAp . Y https://m.edso0.ru/39859¢ef1
bu6mmoreka [IOK
4.2 Puszuka aroma > https://m.edso00.ru/39859%f1
43 ®u3KKa aTOMHOTIO s1Ipa U JJIEMEHTAPHBIX 5 bubmumoreka [IOK
' YaCTHL] https://m.edso00.ru/39859¢ef1
Uroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 12 bubmorexa LIOK
' P P https://m.edso0.ru/39859ef1
Uroro no pazneny 12
Pasznen 6. PUSUMUECKHUI MPAKTUKYM
bu6mmorexa [IOK
A ) 7 1 1
6 VSHACCICHIT TIPARTHIM 0 6 https://m.edso0.ru/39859ef1
Hroro no pazneny 16
Paznen 7. OBOBIHAIOLIEE TIOBTOPEHUE
CucremaTtu3zanus 1 000011eHNE
MPEIMETHOTO COACPIKAHMSI U OTIBITA bubnmnorexa [JOK
7.1 . 15
JeSITeIbHOCTH, IPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
u3ydeHun kypca ¢pusuku 10 — 11 kmaccon
Hroro mo pazaeny 15
b K
PesepBHoe Bpems 10 Homorexa O

https://m.edsoo0.ru/39859ef1
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OBIIEE KOJIMYECTBO YACOB I10

170 4 16
[TPOI'PAMME
HOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC
N KounvecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
i Tema ypoka Kontpoabubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero H3yYeHUs
padoThI padoTbI pecypcbl
1 ®dusznka — pyHaaMeHTalbHas HayKa 1 bubnuoreka [IOK
0 IIPHPOJIE https://m.edsoo.ru/1beef346
2 I;:Z: H;Iiiioizi;; I({;;SE‘ICCKI/IX 1 bubmmoreia LIOK
8 . A https://m.edsoo.ru/3a7fde29
SBJICHUI
3| nowasanpupoms, Habnommes | 1 biGiorer LIOK
PHPOJPL. A https://m.edso0.ru/34c49931
HKCIIEPUMEHT B (hU3HKE
4 CrniocoObl u3mMepeHus HpU3nIEcKux 1 bubnmnoreka [JOK
BEITMYHMH https://m.edsoo.ru/ca2def03
, | aemmne |
P P https://m.edsoo.ru/7f18fda3
(bU3NYECKUX BETUYHH
MopnenupoBanue B ¢pusuke. Ponb u
6 | conpenimmoh myamoriprana | 1 buGorera LIOK
p y . P https://m.edsoo.ru/eabbdedl
MHpa, B IPAKTUYECKON
JIeATEeTbHOCTH JIIOAEH



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

MexaHn4deckoe JBIKCHHE. Cucrema
orcuera. OTHOCHTEIBHOCTD

bu6mmorexa [IOK

! MEXaHHUYECKOro ABMKeHus. [Ipsmast https://m.edso0.ru/e9a52f02
U o0paTHas 3aJja4l MEXaHUKU
Pannyc-BekTop MaTepuanbHOU
TOYKH, €TO MPOEKIIUH HA OCH

8 KOOpJMHAT. "IlzpaelleopH;I. Bubmorexa LIOK

https://m.edsoo.ru/30a108a5
ITepememenue. Cxkopocts. Ux
MPOEKIIMU HA OCU KOOPAHHAT
PaBHOMEpHOE ITPAMOJIMHENHOE

9 nBkenue. ['papuueckoe onrcanme bubnnorexa [HOK
PaBHOMEPHOTO MPSIMOJIIMHEHHOIO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMeneHnii u bubnuorexa [JOK
ckopoctei. Perienue 3anaq https://m.edso0.ru/761d18aa
HepaBHoMepHOE IBUXKEHUE.

11 MrHoBeHHas CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[psimonuHeRHOE IBHKCHHE C https://m.edso0.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 ngﬁg{)onHHeﬁHoro JIIBHOKEHHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue
CBOOOIHOTO MMAaJeHNs. 3aBUCUMOCTD bubmuorexa [JOK

13
KOOP/IMHAT, CKOPOCTH, YCKOPEHHUS https://m.edso0.ru/f738109c
OT BpEMEHH U UX TpapuKu

14 JIBuxenue tena, OpOIIEHHOTO MO/ bubnnorexka [JOK

YIJIOM K TOPU30HTY

https://m.edsoo.ru/71chb4f5
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KpusosnHeliHOE NBUKEHUE.
JIBM>KEHHE 10 OKPYKHOCTH.
VYrioBasi ¥ TMHEHas CKOPOCTb.

bu6mmoreka [IOK

15 [Tepuon u yacTora. https://m.edso0.ru/33196fbe
[leHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHUE
16 KoHnTtponbHas pabota 1o Teme bubmunorexa [JOK
"KunemaTuka" https://m.edsoo.ru/1242f32e
[Iepssblit 3ak0H HproTOHA.
WHepunanbHBIC CHCTEMBI OTCUETA.
17 HpI/II:{IIIII/IH OTHOCHUTEJILHOCTHU bubmorexa [JOK
https://m.edsoo.ru/5a9e4a64
lNanunes. HennepunanbHbie
CHCTEMBI OTCUETa
18 Cwuita. PaBHOIEHCTBYIOIIIAS CHTIA. bubnuorexa [JOK
Bropoii 3akon Herotona. Macca https://m.eds00.ru/141d3837
19 Bzaumopeinicteue ten. Tpernit bu6nmoreka [JOK
3akoH HeroTOHA https://m.edso0.ru/57dba505
[TpuHIMIT Cynepro3uIIuu CUJI.
20 PepmeIL{II/Ie 3a};[aqua HpL:/IMeHeHI/Ie bubmorexa HOK
https://m.edsoo.ru/bdf997fb
3akoHOB HploTOHA
3aK0H BCEMHPHOTI'O TSATOTCHHS.
21 9KBI/IBaJ'IeHTIfOCTB rpaBUTALMOHHOMN bubmorexa [JOK
. https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM Macchl
29 Cuna TSXKeCTH U YCKOPEHUE bubnuorexa [JOK
CcBOOOIHOTO MANEHUS https://m.eds00.ru/22757f26
23 JIBmKeHre HeOECHBIX TeI M MX bubmuorexa [JOK

HCKYCCTBCHHBIX CITYTHUKOB. HepBaﬂ

https://m.edsoo.ru/11labfa0a
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KOCMHUYECKasi CKOPOCTh. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec

bubmuoreka [JOK

24 Tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BUabI cui BuGnorexa LIOK
25 TEHTIA. I,FBmKeHne B IKILIOCTH 11 https://m.edso0.ru/1fa86499
rase ¢ y4éToM CHJIbI COTPOTHUBIICHUS https://m.eds00.ru/2ch29676
cpenbl
26 Hasnenue. [ uapocrarndyeckoe bubmuorexa [JOK
nasienne. Cruna Apxumesa https://m.edsoo.ru/a28aa7ad
AOCOJIIOTHO TBEPJIOE TEJIO. bubnuorexa [JOK
27 [TocTynarenbHoe U BpalaTeabHOE bubnnorexa [HOK
JBHKEHUE TBEPIOrO TEa https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIbI OTHOCHTEIIBHO OCH bu6mmoreka [IOK
BpareHust. [1nedo cuiibl https://m.eds00.ru/653d3459
CrnoxeHue CHl, IPUI0KEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTn bubnuoreka [IOK
Tena. Y CIOBUS paBHOBECHUS https://m.edsoo.ru/9aa79a7d
TBEpPAOTo Tesa. Buasl paBHOBECUS
30 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/dc1caacO
KonTponbHas padora mo teme
31 ")IHHZMHKa. CIT)aTI/IKa TBEPJIOTO bubmorexa [JOK
| https://m.edsoo.ru/9f5a574c
Tena
Hmmyibe MaTepuaibHOU TOYKH, BuGmiorexa [IOK
32 CUCTEMbI MaTepUaIbHBIX TOUEK.

[{eHTp Macc cucTemsl

https://m.edso0.ru/4bb8294b
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MaTepualbHBIX TOUeK. Teopema o
JBYDKEHUH LIEHTPa Macc

I/IMHy.]IBC CHJIBI U UBMCHCHUC

33 UMITyJIbCA Tella. 3aKOH COXpaHeHUs Bu6mnorexa LIOK
https://m.edsoo.ru/13f0a221
uMITyJbca. PeakTuBHOE IBUKEHUE
MOMEHT UMITyJIbCa MaTepHATIbHOMN
touku. [IpencraBnenue o bu6mmoreka [IOK
34
COXpaHEHHH MOMEHTA UMITYJIbCa B https://m.edso0.ru/d6532eb9
HEHTPATBHBIX TOJIAX
35 Pemenue 3amay bubmmorexa [IOK
https://m.edsoo.ru/f7706d63
Pabota cuibl Ha MaioM U Ha
36 KOHEYHOM TepEeMEIICHHUH. bubnnoreka [JOK
I'padrueckoe npeacTaBICHHE https://m.eds00.ru/913974c7
paboThl CUIIBI. MOIIHOCTH CHJIBI
Kunernueckas sneprus. Teopema
37 00 “3MeHeHUn KI/IHI;TI/IHGCKO§ bubmmoreia LIOK
N https://m.edsoo.ru/9a5e2e74
SHEPIUH MaTepUaIbHON TOYKU
ITorenuumanbHbie U
38 HEMOTEHITUAJIbHBIE CHJIBI. bu6mmoreka [IOK
[MorenumnansHas 3ueprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbsi KOCMUYECKAsI CKOPOCTb.
CBs13b paOOTHI HETIOTEHITUATBHBIX
39 CHJI C U3BMEHEHUEM MEXaHUYECKOU bubnuorexa [JOK

SHEPIMH CUCTEMBI T€J. 3aKOH
COXpAHEHUS MEXaHUYECKOMN
SHEPrUuu

https://m.edsoo.ru/f57b4e01
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Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bu6mmorexa [IOK

40 Bepuyu 11 uaeaabHOR https://m.edso0.ru/f30f43b6
KUAKOCTU
KonTtponbHast pabora o Teme bubmumoreka [IOK
41
"3aKOHBI COXpAaHEHUsS B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npeacraBieHuit o
42 npupojie TerioThl. OCHOBHBIE bubmumoreka [IOK
nosnoxenust MKT. Tuddyszus. https://m.edsoo.ru/b0a4445f
bpoyHOBCKOE IBHKEHUE
CtpoeHue ra3000pa3HbIX, KUIKIUX U
43 TBEPJBIX TEN. XapaKTep ABUKEHUS bubnnoreka [JOK
U B3aUMOJICHCTBUS YACTHIL https://m.edsoo.ru/c44d02e2
BEIIECTBA
Macca u pazMepsl MOJIEKYT
44 (aTOMOB)?KOJIIfLIeCTBO BeymeCTBa. Bubmiorexa LIOK
https://m.edsoo.ru/c5b72ab7
[ToctosiHHas ABoraapo
45 Temneparypa. Teriosoe bubnuoreka [IOK
paBHoBecwue. [1Ikana [{enbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 Pemerirte sazes https://m.edsoo.ru/1531aba5
47 W neanbublii ra3. I'a30Bble 3aKOHBI bubmorexa HOK
https://m.edsoo.ru/1deb2367
48 YpaBHeHue Menzeneena- bubnmoreka [JOK
Knaneiipona. Pemenue 3agau https://m.edso0.ru/8d12c328
49 AOGcomoTHas TemnepaTypa. 3akoH bubnnorexa [JOK

HanproHa

https://m.edsoo.ru/14e02d1f
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I/I30np0ueccm B NACAaJIbHOM ra3€ C

50 ITOCTOSIHHBIM KOJIMYCCTBOM bubmorexa LIOK
https://m.eds00.ru/68878d51
BEIIIECTBA
I'padpuueckoe npeacrapicHue
ol Hfog)poueccom IlesiTc:pMa n30xopa Bu6mnorexa LIOK
’ ’ https://m.edso0.ru/1344327b
n3zobapa
bu6mmoreka [IOK
52 Octiontioe ypasretiie MKT https://m.edso0.ru/c8094721
53 Pemenue 3amay bubmmorexa [IOK
https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeaHel KHHETHYECKON SHEPruci https://m.edsoo.ru/c38af875
MOCTYNaTeNbHOTO TEIJIOBOTO
JIBMOKCHUS €€ 4aCTHI]
55 O00011eHNEe U CUCTEMATU3ALIS bu6mmoreka [IOK
3Hanuii mo Teme "OcuoBsl MKT" https://m.edso00.ru/09d12fd8
56 KonrtponbHas pabora no reme bubnuoreka [IOK
"OcHoBbl MKT" https://m.edsoo.ru/13adad59
TepMoanHaMu4eckasi CHCTEMA.
3ananue BHEMHUX ycnoBuit s T /1
CUCTeMbl. BHelIHne U BHyTpEHHUE BuGmorexa OK
57 napametpsl. [Tapamerpsr T/]

CHCTEMBI KaK CpeIHUE 3HAUECHUS
BEJINYMH, ONMHUCHIBAIOIINX €€ HA
MHUKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3
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Hynesoe Hauano TepMOAUHAMUKH.

58 Camonpou3sBodibHas penakcarus T]] bubmorexa LIOK
https://m.edso0.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogaens ujieanbLHOTO Tasa B
59 Tepf/[Ol[I/IHzMI/IKe. YcnoBus Bu6mnorexa LIOK
- https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TOU MOJIENIU
Ypasuenue MeHnenecna-
60 KﬁaueﬁpOHa " Bripanceﬂne TUTST BuGmnorexa LIOK
. https://m.edsoo.ru/bal178d0
BHYTpPEHHEH SHEPTrUun
Bripakenue aist BHyTpeHHeH
61 SHEPIHH OJTHOATOMHOI'O HUJICaTbHOTO bu6mmoreka [IOK
rasa. KBasucrarnueckue u https://m.edsoo.ru/ac5cacl5
HECTAaTUYECKUE MPOIIECCHI
DneMeHTapHas pabora B
62 TepMOJAWHaMUKe. Beruncienue bu6mmoreka [IOK
paboTHI o rpaduKy mporecca Ha https://m.edso0.ru/741d5738
pV-auarpamme
Temnonepenayda kak cnocod
63 U3MECHEHUS BHYTPEHHEN DHEPIUU bubnuoreka [IOK
T]I cuctemsbl 6e3 coBepIIeHUS https://m.edso0.ru/3d734561
paboThI
64 KonBekiusi, TETIONTPOBOIHOCT, bu6mmorexa [IOK
U3JTy4eHHe https://m.edso0.ru/157b54cd
KonuyecTBO TEMIOTHI.
TenmoéMKkocTh T?na. VYnennHas u BuGmorexa LIOK
65 MOJISIpHASI TETUTIOEMKOCTH BEIIIECTBA.

VY nenpHas TemiaoTa CTropaHuAa
TOILJIMBA

https://m.edso0.ru/7ba67355
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Pacuér konuyecTBa TEIUIOTHI IIPU

bubmuorexa [JOK

06 TEIUTONepeaue https://m.edsoo.ru/1db5ad4e
67 [onsarue 06 aguabaTHOM mporecce. bubmmoreka [IOK
[lepBeIii 3aKOH TEPMOJIUHAMUKHI https://m.edso0.ru/d8098824
KonuyecTBo TermioTe! u paboTa Kak
68 MepbI U3MEHEHUS BHyTpSHHeI?I bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
sHepruu T/l cuctembl
BTopoii 3aKk0H TepMOJIMHAMUKH JJIS
69 PaBHOBECHBIX M HEPABHOBECHBIX bubmuorexa [JOK
nporeccoB. Heobpatumocts https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MPOIIECCOB
70 IIpuHIMITBI AEHCTBUS TEMIIOBBIX bu6mmoreka [IOK
marmH. KITJ] https://m.edso00.ru/2e945513
71 Makcumansuoe 3nadenue KIT/I. bubnuorexa [JOK
Iuxn Kapuo https://m.edsoo.ru/fe3857b9
72 Pemenue 3amau bubmorexa LIOK
https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
73 HCTIOJIb30BaHMS TEIJIOBBIX bu6mmoreka [IOK
nBurateneii. TermmoBoe 3arps3HeHue https://m.edso0.ru/9867aaa7
OKpYXKaroIlei cpenbl
bu6mmoreka [IOK
74 Pemmenme 3272 https://m.edso0.ru/c8c70432
O606LEIeHI/Ie M CUCTEMATHU3AINS BuGmiorexa LIOK
75 3HaHuil no teMe "TepMoauHaMuKa.

TeruioBbie Mamuab"

https://m.edsoo.ru/28d62b3f
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KonTtponbHast pabora o Teme

76 "Tepmonunamuka. TemnoBbie bubmorexa HOK
\ https://m.edsoo.ru/1b6e26c5
MAaIlIHHbI
[Tapoo6pazoBaHue 1 KOHACHCAITHS.
77 I/Iciapegne U KHUIIEHUE. Sf[/:[eﬂbfljaﬂ bubmorexa HOK
https://m.edso0.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacrlleHHbIe 1 HEHACKHIIIICHHEBIS
napel. KauecTBeHHast 3aBHCHMOCTh
IJIOTHOCTHU U JAaBJICHUS
78 HACBILIEHHOIO Iapa OT bubnnorexa [HOK
TEMIIEPaTypPbl, UX HE3aBUCHMOCTh https://m.edso0.ru/f5¢17d02
0T 00BbEMa HACBIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEPaTyPhI
KHUIICHHS OT JIaBJICHUS B JKHIKOCTHU
79 Brnaxxnocts Bo3myxa. AGCONIOTHAS bubnnorexa [HOK
¥ OTHOCHTEJIbHAS BIAKHOCTD https://m.edso00.ru/30ebbb79
80 Pemrenue 3amau bubmorexa LIOK
https://m.edso0.ru/18e95ff3
Tépnoe Teno. Kpucraminueckue u
81 aMogg)HHe TeJ‘Ia.li)AxHI/IL’»OTpOHI/I}I bubmorexa LIOK
- https://m.edso0.ru/20a88a03
CBOICTB KpPHUCTAJIIOB
IInaBnenue u KpUCTATIU3AIIUS.
82 VY nenbHast Tel'IJ'II:())Ta HJ'IaBJ'IeIiII/ISI. bubmorexa HOK
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
Hedopmaruu TBEpAOTO TENA.
83 Pactsxenne u cxxatue. CaBur. bu6mmorexa [IOK

Mopyns HOnra. [Ipeaen ynpyrux
nedopMaruit

https://m.edsoo.ru/dalaab10
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TemoBoe pacilIupeHHe KUAKOCTEN
U TBEPIBIX Tell. AHTAPMOHU3M

bu6mmorexa [IOK

84 TEIJIOBBIX KOJIEOaHUI JaCTHI] https://m.edsoo.ru/7ba5edf2
BEIIECTBA
85 [Ipeobpa3oBanue sHEPrUU B bubmumoreka [IOK
(ha30BbIX MEpexoaax https://m.edso0.ru/97a0672f
86 YpaBHEHHE TEIIOBOTO OanaHca Bubmiorexa LIOK
https://m.edsoo.ru/ab1521fb
87 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/8ab7f40d
[IoBepXHOCTHOE HaATSKEHUE.
88 Kanunnspuele spienus. J[aBnenue bubnnorexa [HOK
10/] KICKPUBJIEHHOM ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyiia Jlamtaca
O06o001IeHNe U CUCTEMaTH3aIs
89 3HaHU# 10 TeMe "ArperaTHbie bubnuoteka [JOK
cocTostHus BemecTa. Pa3oBbie https://m.edso0.ru/0b52575¢
nepexosr"
KonTponbHas padora mo teme
90 "ArpgraTHHe fOCTOSIHI/ISI BEIIECTBA. bubmorexa [JOK
https://m.edso0.ru/7dc2a739
®da3oBbIe IEPEXOIbI"
DnexTpu3anus Ten u eé
MPOSIBIIEHUS. DNEKTPUIECKUI BuGmiorexa [IOK
91 3aps. [IBa BUA SICKTPHUECKUX

3apsiaoB. [IpoBoaHMKH,
JII/IC)J'IeKTpI/IKI/I nu HOHprOBO}IHI/IKI/I

https://m.edsoo.ru/laff445f
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DneMEHTAapHBIN AIEKTPUUECKUI

92 3apsl. 3aKOH COXPAHCHUS Bu6mnorexa LIOK
https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsia
93 B3anmozerictsue 3apsioB. bubmumoreka [IOK
Toueunsie 3apspl. 3akon Kynona https://m.eds00.ru/445b7746
bu6mmoreka [IOK
94 Pemienue 3anau https://m.edso0.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
OnekTpuyeckoe nojie. Ero neiictue bu6mmoreka [IOK
95
Ha DJIEKTPUYECKUE 3apsIbI https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 2IEKTPUYECKOTO
nosist. [IpoOusiii 3apsn. Jlunuu
96 HaHpﬂ)KgHHOCTI/I aniKI;quecxoro bubmmoreia LIOK
https://m.edsoo.ru/3dac6957
nosist. OMHOPOHOE ANIEKTPUIECKOe
nosne
ITorennmanbHOCTH
97 ANEKTPOCTATHYECKOTO TMOJIS. bubnuoteka [JOK
Pa3sHOCTh IOTEHIINATIOB U https://m.eds00.ru/80021447
HaTpsDKEeHUe
[ToTennmansHas sHEpTUs 3apsijia B
98 AIIEKTPOCTATUYECKOM TTOJIE. bubnuoteka [JOK
[MoTeHnma 3MeKTPOCTATUUECKOTO https://m.edsoo.ru/af5fa389
oSt
CBs13b HANPSHDKEHHOCTH TIOJIST U
99 pa3HOCTH I'IIDOTGHHI/IaJ'IOB JUTS bubmorexa [JOK
https://m.edsoo.ru/df7a6838
AJIEKTPOCTATHYECKOTO TIOJIS
100 [IpuHnMn cynepno3unun bubnuorexa [IOK

SJICKTPHUICCKUX noueu

https://m.edsoo.ru/Ocfe4a6c
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bubmuorexa [JOK

101 Petteitte safa https://m.edso0.ru/5a582263
102 ITone Toueunoro 3apsna. [lone bubmmoreka [IOK
PaBHOMEPHO 3apsKEHHOM Cepbl https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsHKEHHOTO 1O
103 00béMy 1mapa. [Tose paBHOMEpHO bubmuorexa [JOK
3apsKEHHON OeCKOHEUHOM https://m.edsoo.ru/f7a665ee
MJIOCKOCTH
[IpoBogHuKY B
104 3J1peKTpI([)CTaTI/IquKOM oJie. bubmmorexa LIOK
https://m.edsoo.ru/32405eab
YcnoBue paBHOBECHS 3apsI0B
105 JIMDNEKTPUKHY U ITOJTYIIPOBOIHUKY B bubnnorexa [HOK
9JIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konnencarop. DnekTpo€MKOCTh
106 KOH)feHcaToé)a. 3neKTpp0éMKOCTL bubmmoreia LIOK
https://m.edso0.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannensHOE COEqUHEHUE bu6nmoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenmoBaTerbHOE COSTMHEHIE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsyKEHHOTO bubnnoreka [JOK
KOHJICHCATOpa https://m.edso0.ru/73a34f18
bu6nmoreka [JOK
110 Pemienue 3anau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
JIBr>keHue 3apsiKEHHON YaCTHULIbI B bubmuoreka [JOK
111
OJIHOPOJHOM DJIEKTPUIECKOM TOJIe https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau
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O00011eHUE U CUCTEMATU3ALIMS

bubmuorexa [JOK

113 SHaHI:,IH 110 Teme "IMeKTpHtecKoe https://m.edso0.ru/5752603f
nosne
KonTtponpHast pabora o Teme bubmumoreka [IOK
114
"DnekTpudeckoe mose" https://m.edsoo.ru/cefe90e9
Cwiia Toka. [1oCTOSIHHBIN TOK.
115 YcnoBus CymmecTBOBaHUS bubmmorexa LIOK
https://m.eds00.ru/233311b5
MIOCTOSIHHOT'O 3JIEKTPUUYECKOr0 TOKa
116 Uctounuku Toka. Hanpsbxenue u bubnnoreka [JOK
D/C https://m.edso00.ru/0839a115
117 3akon OMa a1 yyacTKa LenHu. bubnnorexa [HOK
DJIEKTPUIECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COIIPOTUBIICHHUS
118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €ro bubnnorexa [HOK
JUTUHBI U TUTOLIA/IH TIOTIEPEYHOTr0 https://m.edso0.ru/95fcdf51
CeUYeHUs
119 Y 1enpHO€e CONPOTUBIIEHUE bubnmnorexa [JOK
BerecTa. Pemenne 3amay https://m.edso0.ru/437f8300
[TocnenoBarenbHOE, apauIeabHOE,
120 CMemaljmoe COGI[I/IHCHI/IF; bubmorexa HOK
https://m.edsoo0.ru/236f7e07
MIPOBOJIHUKOB
Pacuér pa3zBeTBIEHHBIX
121 BJICKTpr‘IGCKI/IX uenei. [IpaBuna Brbmiorexa LIOK
https://m.edsoo.ru/1794cf37
Kupxroda
bu6mmorexa [IOK
122 | Pemerue sanat https://m.eds00.ru/3881b469
123 Pabora a1ekTpuueckoro Toka. bubnuorexa [IOK

3akon J[xoynsa —Jlenna

https://m.edsoo.ru/a3605c5c¢
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bubmuorexa [JOK

124 Petteitte safa https://m.eds00.ru/6761bfOf
125 | Tonmosas woumoon, sunersonas b morera LIOK
1a pesiicTope ’ https://m.edso0.ru/99750a6f
bubmuorexa [JOK
126 Permervte saas https://m.edsi.ru/eb?ch24
127 OJIC v BHyTpeHHEE CONTPOTUBIICHUE bubnuorexa [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma aJis MOTHOM bubnuorexa [JOK
(3aMKHYTOM) 3JICKTPUUECKOM HIEITH https://m.edsoo.ru/221f40fb
129 Pemenue 3amay bubmmorexa [IOK
https://m.edso0.ru/3580b679
130 MOoUHOCTh UCTOYHHKA TOKA bubmorexa [JOK
https://m.edsoo.ru/a0ae51d8
bubnuoteka [JOK
131 Koporioe samricarine https://m.edsi.ru/546f5632
132 KoHnneHncarop B ienu NOCTOSSHHOTO bubnmnorexa [JOK
TOKa https://m.edso0.ru/35368f3e
133 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/4410cef0
134 Pemenne 3agau mo reme bu6mmoreka [IOK
"TIOCTOSIHHBIH dJIEKTPHUCCKUI TOK" https://m.edso0.ru/a7340a29
135 Pemenue 3agau no reme bubnmoreka [JOK
"TToCTOSHHBIH ANIEKTPUUECKUI TOK" https://m.edso0.ru/744261b8
136 Pemenne 3agau mo reme bu6mmoreka [IOK

"TIocTOSHHBIN 1EKTpUYECKUI TOK"

https://m.edsoo.ru/eb5d4687
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O00011eHUE U CUCTEMATU3ALIMS

bubmuorexa [JOK

137 SHAHIITTO TeMue "H(‘:CTOHHHHH https://m.edsoo.ru/bfd7a050
JNEKTPUUYECKUIN TOK

138 KonTtponpHast pabora o Teme bubmumoreka [IOK
"TIOCTOSIHHBII JICKTPHYCCKUN TOK" https://m.edso0.ru/1885ddf1
DneKTpuyeckas MpoBOAUMOCTh

139 Pa3JIMYHBIX BEIIECTB. bu6mmoreka [IOK
DJIEKTpUUECKU TOK B MeTalIax. https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTh
DIIEKTPUUYECKHI TOK B pacTBOpax U

140 pacnn:BaX 3J'IeKTpOJ'II/ITI())B. 3a1?0H1>1 Bubmiorexa LIOK

https://m.edsoo0.ru/4b423491

®Dapages 1715 SIEKTPOIU3a

141 DJIEKTPUUYECKHI TOK B ras3ax. bubnnoreka [JOK
[Tnazma https://m.eds00.ru/92d92f76
DIIEKTPUUYECKHI TOK B BAaKyyMe. bubnuorexa [JOK

142
BakyymHbIie pubopsbI https://m.edsoo.ru/2E+160

143 DIIEKTPUUECKHUI TOK B bubnmnorexa [JOK
HOJTYIPOBOJIHUKAX https://m.edsoo.ru/ab61c660

144 [TomynpoBoIHUKOBBIE TPHOOPHI bubamorexa IOK

https://m.eds00.ru/83622200

Pu3NYecKuil NPAKTUKYM 110 TEME
"N3mepeHune cuibl TOKa U
HANPSDKEHUS B T[T IIOCTOSTHHOTO

145 TOKa TPU TOMOIIH aHAJOTOBBIX U bubnmoreka [JOK

U(PPOBBIX U3MEPUTEITBHBIX
npubopoB" uiH "3HAKOMCTBO €
udpoBoii 1aboparopueii no
¢uszuke. [Ipumepsl n3MepeHust

https://m.edsoo.ru/5643ea56
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(GU3HYECKUX BEIMYMH MIPU ITOMOIIN
KOMIIBIOTEPHBIX TaTYUKOB"

146

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO
JBUKEHHUS C LIEIIBIO OLIPEACIICHUS
MI'HOBEHHOH ckopocTh"

bubmuorexa [JOK
https://m.edso0.ru/f6292f5f

147

DuU3nYeCcKui MPaKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBI>KEHUHU 110 HAKJIOHHOM
mwiockocty" wnu "MccnenoBanue
3aBUCHUMOCTH MYTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBUJKEHUH"

bu6mmoreka [IOK
https://m.edso0.ru/6960b6ef

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue ycKopeHus
CBOOOTHOTO TaieHus" WITH
"N3yueHue NBUKEHUS TeNa,
OpOIIEHHOTO TOPU30HTAIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

150

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tela 10
OKPY’KHOCTH C TIOCTOSIHHOH 110
MOJYJIO CKOPOCTBIO" Win
"HccnenoBaHue 3aBUCUMOCTH
nepuojia oopalieHus: KOHH4eCKOro
MasiTHUKa OT €ro napamerpos”

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3mMepeHne paBHOAEHCTBYIOLIEH
CHJIBI IIPU JBMKEHHH OpycKa 1o
HAKJIOHHOM INIOCKOCTH'" WJIN

bu6nmoreka [JOK
https://m.edsoo.ru/bcf53514

bu6nmoreka [JOK
https://m.edsoo.ru/0b34db84
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151

152

"IIpoBepka rumnoTe3bl 0
HE3aBUCHUMOCTH BPEMEHU JIBUKEHHUS
OpycKa [0 HaKJIOHHOMU IJIOCKOCTH
Ha 3a/laHHOE PacCTOsTHUE OT €ro
Macchl"

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOBHUKAIOIINX B
pYyXUHE U PE3NHOBOM 00pasiie, OT
ux nedopmanuun" unu "Nzyyenue
JIBUOKCHUS CUCTEMBI TEJI, CB3aHHBIX
HUTBIO, IEPEKUHYTOH 4epe3 JIErKUU
0710K"

dusnueckuil NpaKTUKYM 10 TeMe
"N3mepenue kodhduimeHTa TpeHus
10 BEJIMYMHE YTIIOBOIO
Kod(puImenHTa 3aBUCUMOCTH
Frp(N)" wiu "MccnenoBanue
JBUKEHMS OpycKa [0 HaKJIOHHOU
IUIOCKOCTH C IEPEMEHHBIM

KO3 PHULHEHTOM TpeHUs" HIu
"N3y4yeHne JBUKEHUS Ipy3a Ha
BaJly ¢ TpeHueMm"

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

bu6mmorexa [IOK
https://m.edso0.ru/b83b1607

153

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBECHsI TBEPAOIO TENA,
HMMEIOIIIETO OCh BpalleHus" win
"KoHcTpynpoBaHue KpOHIITENHOB U
pacy€T CwII ynpyroctu'" uin

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4f7
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"N3y4yeHue yCTOHYMBOCTU TBEPIOTO
TeJla, UMEIOLIEro TI0Ia/lb OMnophl"

154

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3mepeHune uMIyibca Tena 1o
TOPMO3HOMY ITyTH" WK
"N3mMepeHue CUiibl TATH, CKOPOCTH
MOJIEIIN JIEKTPOMOOUIIS U
MOIIIHOCTH CHJIBI TATU" WIH
"CpaBHEHNE U3MEHEHUS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIbI" WIIH
"UccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3aumoeiicteun" wiu "M3mepenue
KMHETUYECKON YHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

bubmuorexa [JOK
https://m.edso0.ru/856fb28e

155

156

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUIECKOTO
npouecca (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOH
nabopatopun)" niu "U3ydenue
M30XOPHOro Iporuecca uin
"N3y4enne n3obapHoro mpoiecca’
i "lIpoBepka ypaBHEHUS
cocrostHus"

Du3nYeCcKu IPAKTUKYM 110 TEME
"N3mepeHue yaenbHon
TEMIOEMKOCTH" WIIH
"UccnenoBanue nporuecca
OCTBLIBaHUS BelecTa" WIH

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

"UccnenoBanue agnadaTHOTO
nponecca’ unu "M3yuenue
B3aMMOCBSI3M SHEPTUU
MEXMOJICKYJIIPHOTO
B3aUMOJICCTBUS U TEMIIEPATYPBI
KHIIEHUS XKUIKOCTEH"

DuU3nYeCcKui MPaKTUKYM 110 TEME
"N3y4yeHre 3aKOHOMEPHOCTEI
HCTIApEeHUS KUJKOCTER" i
"N3mepeHue yaenbHOM TeIIOThI
raBieHus apaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX TapOB" WU
"N3mepenune abCoMIOTHOM
BJIQYKHOCTH BO3/yXa U OIICHKA
Macchl IapoB B MOMeNIeHUNU".
N3mepenne ko3¢ duiirenra
MOBEPXHOCTHOT'O HATSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaGmronenue npeBpalieHus
SHEPIUU 3aPSHKEHHOTO
KOHJICHCATOpa B DYHEPTHUIO
M3IIy4eHHs CBETOANO A" Un
"N3y4yeHne NpoTeKaHus TOKa B
LeMH, coiepkallei Konaencarop”
unu "PacnpenenieHne pa3HOCTH
MOTEHLNANOB (HaNpsKEHUs ) IPU
MOCJIEI0BATEIbHOM COETUHEHUH
KOHJIEHCAaTOpOB"

bu6nmoreka [JOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

159

160

Pu3N4eCKui IPAKTUKYM 110 TEME
"HccneqoBaHue CMENIAaHHOTO
COCIMHEHUS PE3UCTOPOB" MU
"U3Mepenue yneabHoro
CONPOTHUBIICHUS IPOBOJHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHJTbI
TOKa OT HAIPSLKCHUS J1J151 JTaMITbl
HaKaJuBaHUs"

Ou3nyeckuil MPakTUKYM 0 TeME
"HaGmroenue anekTpoaun3a’ wim
"U3mepenue 3apsga
OJIHOBAJICHTHOT'O MOHA" UK
"UccnenoBanue 3aBUCUMOCTH
COTPOTHUBIICHUS TEPMOPE3UCTOPA OT
temrepatypbl” uwin "CHATHE BOJBT-
aMIIEpHOM XapaKTEPUCTUKHU auozaa"

bu6mmoreka [IOK
https://m.edso0.ru/2b179d98

bu6mmoreka [IOK
https://m.edso0.ru/64h6e901

161

Peseprubiil ypok. O60011eHNE U
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"KunemaTtuka"

bu6mmoreka [IOK
https://m.edso0.ru/ed017d93

162

163

164

PesepBusiit ypok. O0o01IeHuEe U
cHCTEeMaTH3aIlus 3HAaHUH 110 TeMe
"lunamuka"

PesepBuslit ypok. O0o01IeHue U
cucTeMaTH3alus 3HaHUH 10 Teme
"Craruka TBepaoro rtena"

Peseprubrit ypok. O6001IeHNE U

CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"3aKOHBI COXpaHEHUs B MEXAHUKE"

bu6nmoreka [JOK
https://m.edso0.ru/3149956b

bu6nmoreka [JOK
https://m.edsoo.ru/0f9752ac

bubmuorexa [JOK
https://m.edsoo.ru/6c0df9cc



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc

PesepBHeiit ypok. O000mIeHNE U
CHCTeMaTH3AaIlus 3HAHUH 110 TeMe

" bubmnorexa LIOK
165 Octioet . L https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHHETHYECKOM
Teopun"
PesepBueiit ypok. O000mIeHNE U
166 CHUCTEMAaTH3alMs 3HAHUH 10 TEME 1 bu6mmoreka [IOK
"Tepmoauaamuka. TerioBsie https://m.edsoo.ru/0Obcc77cl
MaIlIuHBI"
PesepBHeIit ypok. O000IICHNE 1
167 CHCTEMaTH3alMs 3HAHUH 110 TeMe 1 bu6mmoreka [IOK
" ArperaTHpie COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie Iepexo b
PesepBublii ypok. O600IICHUE 1
168 CI/ICTI;MaTI/BZIII)I/I?I 3HaHI/H;1H 110 TEME 1 bubmorexa [JOK
https://m.edsoo.ru/f2381c0c
"JnexkTpuueckoe mose"
PeseprHbIil ypok. O6001IeHNE 1
169 CI/ICTEMaTI/ISZIrI)I/Iﬂ 3HaHI/II;IH 110 TEME 1 bubmorexa [JOK
. . https://m.edsoo.ru/3cae6dal
"TlocTosIHHBIN 31eKTpUYecKuil TOK"
PeseprHbIil ypok. O6001IEeHNE 1
170 CI/ICTEMaTmZIle;I 3HaHI/II;IH 0 TEME 1 bubmorexa HOK
https://m.edsoo.ru/cc7681d4
"Toku B pa3Nu4HbIX cpeaax”
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrtposbnusie IIpakrnyeckue oOpa3oBaTe/ibHbIe
n/n Bceero H3yYeHUs
padoThI padoThI pecypchl
BzaumoneiicTBre MOCTOSHHBIX

1 MAarHuTOB ¥ TPOBOJHUKOB C TOKOM. 1 bu6mmoreka [IOK
MaruwutHoe nosje. ['umoresa https://m.edso00.ru/487a8593
Awmrmepa
BekTop MarHuTHOM WHIYKITHH.

2 [IpyHIMD Cynepno3uLuu 1 bu6mmoreka [IOK
MAarHMTHBIX moJiei. JIuauu https://m.edsoo.ru/4clabcch
MarHUTHON MHIYyKITUU

3 MarunurtHoe 1oj€e NpOBOJHUKA C 1 bu6mmoreka [IOK
tokoM. OmbIT Dpcreaa https://m.edsoo0.ru/d35d5262

4 Cwita Amriepa, e€ HampaBJICHHE U 1 bubnuoteka [JOK
MO/IYJTb https://m.edso0.ru/26d9c5ba

5 Pemenue 3amau 1 bubmorexa LIOK

https://m.edsoo.ru/a37a0c21

5 ITpumenenne 3akoHa Amnepa. 1 bubnuoreka [IOK
DeKTPON3MEPHUTENbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U

7 MOAYJb. J[BHKEHHUE 3apsKEHHOU 1 bubnnoreka [JOK
YaCTHUIIBI B OHOPOTHOM https://m.edsoo.ru/c97afaal
MarHUuTHOM T10JI€

8 Pemrenue 3amau 1 bubmmorexa LIOK

https://m.edso0.ru/504e98c7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

bubmuorexa [JOK

P
o abora et Jlopenia https://m.edsoo.ru/d518be4b
bubmuoreka [JOK
1 P
0 cHicHie sazat https://m.eds00.ru/93617bd9
" g:l"HI/ITHOCGHOHe B BCIICCTBE. BuGmorexa LOK
PPOMArHCTHIL, Hapa- 1 https://m.edso0.ru/30ff9608
JMaMarHETUKHU
b $CHOBHHC CBOﬁCTBall—I Bu6morexa LIOK
CPPOMATHETHROB. LIPUMEHEHHE https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agau mo reme bu6mmoreka [IOK
"MaruutHoe mosie" https://m.edsoo.ru/5b55¢307
14 Perrenue 3agad mo reme bu6mmoreka [IOK
"MaruutHoe mosie" https://m.edsoo.ru/41c4ae8a
5 | e
Sl N OTOR BEKTOP https://m.edsoo.ru/b3efalcl
MarHUTHON MHIYKIIUU
bu6mmoreka [IOK
16 6)1(®
AC unaykim https://m.edso0.ru/48150bd8
17 3aKOH AIEKTPOMarHUTHOM bubnnoreka [JOK
unnyknuu dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpudeckoe mosie. bubnuoreka [IOK
Toku dyko https://m.edsoo.ru/15abe140
19 OC MHAYKIMH B TBUKYIIUXCS bubnnorexka [JOK
MPOBOTHUKAX https://m.eds00.ru/0235cc02
b K
20 Pemenne 3amay nommorexa 110

https://m.edsoo.ru/4dfda618



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618

bubmuorexa [JOK

21 I1 JI
pasuio Jeia https://m.edsoo.ru/bbc22726
)41 . K
2% oo s e BuGmotexa LIOK
Y . https://m.edsoo.ru/621eae9d
IMOCTOSIHHOT'O TOKa
SBnenune camounnaykuu. IJ1C bu6mmoreka [IOK
23
CaMOHMHTYKI[UH https://m.edsoo.ru/7ee60ca8
D
Y | https://m.edsoo.ru/b3c0ad11
DIIEKTPOMAarHuTHOE I0JIe
bu6mmoreka [IOK
25 P
CHicHie sanat https://m.edso00.ru/88f69d2b
) O606IEI6HI/I€ WA CUCTEMATU3ALM BuGmmorexa LOK
3HAHUH 110 TEME
N " https://m.eds00.ru/76484025
DneKTpoANHAMHUKA
97 KonrponbHas pabora no reme bubnuoreka [IOK
"eKTpoIMHaMHKA" https://m.edso0.ru/8ae09h98
o | KomeGaremmax cncreus Bumorera LIOK
B HBIE KOJIeOaHus.
g https://m.edsoo.ru/7c1db385
["apmonnueckue KonedaHus
| e
. https://m.edsoo.ru/87ce9498
IBIDKEHUH
DHEpPreTUYecKoe OMUCaHUE.
BrIBOI TMHAMHYECKOTO onflcaHI/m BuGmmorexa LOK
30 rapMOHUYECKHX KOJIeOaHUH U3 UX

OHEPIreTUYCCKOTO U
KHMHEMAaTHYCCKOT'O OITMCaHMUA

https://m.edso0.ru/e3c99692



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692

bubmuorexa [JOK

31 AMILIITYZa i pasa koneOanuit https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KOJIeOAHMIA.

Ilepuoa ManbIX CBOOOIHEIX

32 KOerGaII[{HI?I MaTeMaTHt)jeCKoro Bubmmorexa LIOK

https://m.edsoo.ru/e0399319
MasiTHUKa. [leprnoa cBOOOTHBIX
KOJIeOaHU I MPYKUHHOTO MasiTHUKA
3aTyxaromye KojaeoaHus.
33 BI)IZync)]IeJ:{HHe KoJIeOaHusl. bubmmoreia LIOK
https://m.edsoo.ru/72e93d09
Pesonanc
bubmuorexa [JOK

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

bubmuorexa [JOK

35 Perrenue 3amau https://m.edsoo.ru/addeec71

https://m.edso0.ru/756123c5
Ypok-koHpepeHus
36 "I\I/)IexaHHq@;cEHteconwaHnﬂ B bubmmorexa LOK
. https://m.edsoo.ru/8ef587be
MY3BIKaJIbHBIX HHCTPYMEHTAX
O0o00mIeHNe U CHCTEMaTH3aITHS
37 3HaHI/II; 10 TEME "MexaHquIiKHe bubmmorexa LOK
https://m.edsoo.ru/eb84182f
KoJyieOanus"

38 DNEeKTPOMarHUTHBIE KOJIeOaHMUs. bubnmnoreka [JOK
KonebaTenbHbIi KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b

39 aMIUTUTYABI 3apsijia KOHJeHCcaTopa bubmuorexa [JOK

C aMHHHTYHOﬁ CHJIbI TOKa B
KoJIe0aTeIbHOM KOHTYPC

https://m.edsoo.ru/093f9afl



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

3aKOH COXpaHEHMsI SHEPTUU B

bubmuorexa [JOK

40 0
PACIHOM KOTCOATEILHOM https://m.edsoo.ru/d1e2d543
KOHTYypEe
3
o | e e
- DPIHYAA https://m.eds00.ru/5¢668619
AJIEKTPOMATrHUTHBIC KOJICOaHUs
IT 7 .P
42 xomencarop s tem: nepeermoro buGmnoexa LIOK
A pEH P https://m.eds00.ru/84836152
TOKa
Karymika MHIyKTUBHOCTHU B LIETIH bu6mmoreka [IOK
43
IIEPEMEHHOI'0 TOKa https://m.edsoo.ru/cfa307af
3akon OMma aJis 3JIEKTPUIECKOM bubnuorexa [JOK
44
LEIH IEPEMEHHOI0 TOKa https://m.edso0.ru/8bhae38e6
MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUITUTYTHOE U IEHUCTBYIOIIEE bubnnorexa [HOK
45
3HA4YEHHUE CHJIBI TOKA U https://m.edsoo.ru/lcac6c4c
HaATPSDKEHUS
46 Pe3onanc B ae €CKOM 11e Bubmiorexa LIOK
HAHC B DJICKTPUYCCKOM 1IN
p H https://m.edso00.ru/087506df
47 Pemenue 3amau bubmmorexa [IOK
A https://m.edsoo.ru/al16836a4
WneansHblif Tpancopmarop.
[IpousBoncTBo, epenaya u bubnnoreka [JOK
48 o
noTpeOIeHne IIEKTPUIECKO https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJIOTUYECKUE PUCKHU ITPH BuGmorexa LIOK
49 MIPOU3BOJICTBE JIEKTPOIHEPTHH.

KynbTypa ncnosb3zoBanus

https://m.edso0.ru/a6f74d93



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
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https://m.edsoo.ru/087506df
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AJEKTPOIHEPIUU B OBCEIHEBHOM

SKU3HU
bubmuoreka [JOK
P
50 CLICHHC 3314 https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 Pemenne sanad https://m.edsoo.ru/7cab59f8
- 0606LEI€HI/IeeI/I ZI/ICTeMaTI/BaLII/I}I Bu6morexa LIOK
SHAHUH TIO TEM https://m.eds00.ru/401024a9
"DneKTpoOMarHUTHbBIE KoeOaHus"
- gaex:ﬂp;qecclme BOJI:I:;. . BuGmmotexa LIOK
KTEPUCTUKUA MEXAHUUECKUX
P p https://m.edso0.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHNYECKUX BOJIH bubmmorexa LIOK
https://m.edso0.ru/d9ae1000
55 3ByK. XapaKTEPUCTUKHU 3ByKa bubmmorexa LIOK
YK Aap p y https://m.edso0.ru/138b6f09
4! .
5 | Dymosomoneme Batmnorexa I1OK
Y Vp https://m.edsoo.ru/7380038f
OKPY’KaIOIIECH CpeIbl
bu6mmoreka [IOK
57 P
CLICHHC 3a1ad https://m.edsoo.ru/cfd918bf
o | o
H1YHCHHIE SJICKTPO https://m.edsoo.ru/714e5dbl
BOJIH
9He1v)m;1 AJIEKTPOMArHUTHBIX BOJTH. Bumorexa LIOK
59 CBolicTBa 3JIEKTPOMArHUTHBIX

BOJIH

https://m.edsoo.ru/d01b818c



https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
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[IIxana 31€KTPOMarHUTHBIX BOJIH.

60 [IpumeHeHue 3MeKTPOMarHUTHBIX Bu6mnorexa LIOK
https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBI paTuOCBI3U U
61 TeJeBUIcHUs. Pairoiokanusi. bubmuorexa [JOK
DJIEKTPOMArHUTHOE 3arPs3HEHUE https://m.edso00.ru/9f96f1f8
OKpYXKaroIleu cpebl
62 KonTtponpHast pabora o Teme bubmumoreka [IOK
"Kosiebanust 1 BOJTHBI" https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NPSMOJIMHENHOTO bubnunoreka [JOK
pacIpoCcTpaHeHHs CBETA https://m.edso0.ru/f9566406
Pemenue 3aga4u Ha npUMEHEHUE
64 3aKOHa npva[lonHHeﬁII;oro bubmmoreia LIOK
https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHs CBETa
65 Ortpaxenue ceta. [lnockoe bubnuorexa [JOK
3epkaiio. Cepuueckoe 3epKaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeTa.
AOGCOTIOTHBIN U OTHOCUTENBHBIH
66 nokasarenb npenomienus. [lomHoe bubnnoreka [JOK
BHYTPEHHEE OTpakeHHE. https://m.edsoo.ru/bc2e55cd
[IpenenbHbIi yroa noJIHOTO
BHYTPEHHETO OTPAKCHHUS
Pemenue 3a1ay Ha IpUMEHEHHE
67 3aKOHOB 0TpI:1>KeHml:1 Bubmiorexa LIOK
https://m.edso0.ru/49d830a9
MIPEJIOMJICHUS CBETA
Xon 1ydeit B npr3Me. Hucnepcus Bu6morexa LIOK
68 cBeta. ClIOXKHBIN cocTaB Oeoro

cBeta. IIget

https://m.edsoo.ru/d8elc3be



https://m.edsoo.ru/49be1f9e
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JInn3bl. @OKyCHOE pacCTOSIHUE U

bubmuorexa [JOK

69 OINTUYECKAS CUJIA JTUH3bI https://m.edso0.ru/60441359
. HOCBT:OGHI/IG 21326epa;1<eﬂm71 B Bu6morexa LIOK
HMH3aX U UX CUCTCMAx.
T https://m.edsoo.ru/bb53b1d5
VYBenuueHue JIUH3bI
71 PCIL(ISGHI/ICeBaI[va‘I Ha HOC;“pOCHI/Ie Butmiorexa LIOK
W300paKEHU, IOIYUYAEMBIX C
p > 1Oy https://m.eds00.ru/5a868f09
[IOMOILIBIO JIUH3
72 I'ma3 kak onrryeckas cucreMa bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
. Pemezme 3210La11. l;[(;))ez;enm - Bubmorexa [IOK
IIPUMCHHUMOCTHU I'COMCTPHUUYCCKOHN
P P https://m.edsoo.ru/cd174a10
ONTHUKHU
74 CKOpoCTb CBETA U METO/IBI €€ bubnuorexa [JOK
U3MEPCHUS https://m.edso0.ru/f32aab06
75 Tcnepens cpera bubmuorexa [JOK
criepeus cee https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK
76 4!
HTepdepeHIus cBeTa https://m.edso0.ru/5fc0c638
| e v,
a https://m.edso0.ru/c6416d48
MaKCI/IMYMOB nu MI/IHI/IMYMOB
78 Permentte 33141 bubmuorexa [JOK
CHICHHE 33/ https://m.edsoo.ru/3061de2b
79 [Ipumenenne nuTEepPepeHINU Bubmotexa LIOK
PHMCHEHHC cpheperl https://m.edsoo.ru/668edbc8
b K
80 Judpakmus ceeTa Honmoreka 1O

https://m.edsoo.ru/12ed04b5
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Judpakumonnas pemeérka.

bubmuorexa [JOK

81 YCll0BHe HAGMIOEHIL IIABHKIX https://m.edsoo0.ru/f998d964
MaKCHMYyMOB
bubmuorexa [JOK
82 Petteitte safa https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [JOK
[Monsipuzanus cBera https://m.edso0.ru/e9890fe9
84 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/c56¢8158
85 CBeToBbI€ BJICHUS B IPUPOJIE Bubmiorexa LIOK
https://m.edso0.ru/0b36363d
86 O000I11IeHNE U CUCTEMATU3ALUS bu6mmoreka [IOK
3HaHu# 1o teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTtponsHast pabora o Teme bubnnorexa [HOK
«OnTHKay https://m.edso0.ru/82315dd4
['panu1pl MpUMEHUMOCTH
KJIACCUYECKON MEXaHUKH. 3aKOHBI bubnuotexa [JOK
88
SIIEKTPOAMHAMUKHI M TPHHITUATT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 [TocTynartel cnenuanbHOU TEOPUHU bubnnoreka [JOK
OTHOCHTEIIBHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepsan. [IpeoOpazoBanus
90 JlopeHua. YcnoBue NpUUYNHHOCTH. bubmuorexa [IOK

OTHOCUTEIBLHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHHE
BPEMEHHU U COKPAIICHHUE ITTUHBI

https://m.edso0.ru/d83742bb
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01 DHeprusi U UMITYJIbC bubnmoreka [JOK
PEIATHBUCTCKON YaCTHIIBI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTUEH U
92 UMITYJIbCOM peﬂﬂTHII)sHCTCKOﬁ bubmorexa LIOK
https://m.edsoo.ru/b6258ffa
YaCTULIBI. DHEPIHs MOKOS
93 PaBHOBECHOE TEIJIOBOE M3TyUEHUE bubmmorexa LIOK
https://m.edsoo.ru/f54035a5
94 3akoH cMmelrennsa BuHa bubmorexa [JOK
https://m.edsoo.ru/1c5ff752
95 I'nnoreza M. I1nanka o KBaHTax. bu6mmoreka [IOK
®otoHsI https://m.edsoo.ru/a5ffa218
96 DHeprus U UMIyiasc GoToHa bubmorexa LIOK
https://m.edsoo.ru/7fb307ec
97 dotordpdpexr. Onbiter A. T bubnnorexa [HOK
CronetoBa. 3akoHbl GpoTodPdekTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHIITEHA 17151
98 q)(I))Toaq)(beKTa. "KpaCHaﬂﬂrpaHnua" bubmmoreia LIOK
https://m.edsoo.ru/01ef4556
dboTtorddexra
99 Hasnenue cera. OnwiThl I1. H. bubmuorexa [JOK
JleGenena https://m.eds00.ru/64b4f966
100 BonHOBEIE CBOMCTBA YaCTHIL bubmorexa HOK
https://m.edsoo.ru/f59cfcec
Bounnsl e bpoiins. JInvuHa BoJHBI
101 ne bpoitns u pazmepsl o01acTu bubnuorexa [JOK
JIOKATH3AIMH JBIKYIIEHCS https://m.edsoo.ru/5df8bafl
YaCTHUIIBI
102 KopnyckynsipHo-BoIHOBOM bubnnorexka [JOK

TyaJi3M

https://m.edsoo.ru/8ccab62a
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103 Judpakius 3JeKTpOHOB Ha bubmuorexa [IOK
KpHCTajIax https://m.edsoo.ru/30dbal8c
o | Ceunbusa wepeni BuGmorera LIOK
MU MHUpPCEC. THOLLICHU A
poMHp ] - https://m.eds00.ru/65783dec
HeonpeaenéHHocrel [ elizenOepra
bu6mmoreka [IOK
105 Pewenie rpaguscckix saza: https://m.edsoo0.ru/e70195bd
106 Pemrenne pacy€THBIX 33124 bubmmorexa LIOK
P A https://m.edsoo.ru/ee9b3182
HOBBI ITYCKVYJIISAPHO-
y S PHYCIYIAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTu3M
- OnbITHI 1O Hccnezl[_?BaHmo BuGmmorexa LOK
CTPOCHILT aToMa. ZlatcTapHas https://m.edso0.ru/312b750a
MoJieb atoma Pesepdopaa
bu6nmoreka [JOK
109 Hoctynarst bopa https://m.edsoo.ru/404dfa9a
Bunp! ciektpoB. Cnektp ypoBHEH bubnnoreka [JOK
110
SHEPrHH aTOMa BOJOPOa https://m.edsoo.ru/cf74bl1a
111 CrioHTaHHOE U BBIHYKJIEHHOE bubnnoreka [JOK
U3JTyueHHe CBeTa https://m.eds00.ru/f945d85c
bu6nmoreka [JOK
112 JI
aep https://m.edso0.ru/2288a0c4
Hyxnonnas monens sapa
113 ['eiizenbepra-MBanenko. 3apsa u bubnnorexka [JOK

MacCCOBOC YUCJIO dapa. H3oTorIbl.
PannoakTuBHOCTH

https://m.edsoo.ru/34ada5de
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114

115

116

3aKOH pal0aKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Bnusnue
PaZOaKTUBHOCTH Ha KHUBBIC
opranu3msl. JlozumeTpus

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. Jledekt Macchl
sanapa. SlnepHsie peakuuu. SAnepHoie
peaktopsl. [TpoGiaembr
YIOPaBIsEMOT0 TEPMOSIEPHOTO
CHHTE3a. DKOJIOTUYCCKHE aCIICKThI
Pa3BUTHSA AJIEPHOU SHEPTETUKHU

Metoabl perucTpanuu u
UCCIICIOBaHMS HJIEMEHTAPHbBIX
yactul. PyHaMeHTaJIbHbIE
B3aUMOJICUCTBUSA. bapuoHsbl,
ME30HBI U JIEITOHBI.
[IpencraBnenue o CtangapTHOM
mogenu. KBapk-riooHHas Mozenb
aJIpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

bubmuorexa [JOK
https://m.edsoo.ru/ff1758d0

bu6mmoreka [IOK
https://m.edsoo.ru/1ac08a5b

117

®du3uKa 3a npeaeaaMu
CranpaptHoit monenu. Témuast
MaTepus U TEMHAas DHEPTHUs.
EnuncTBO Qm3nueckoil KapTHHBI
Mupa

bu6mmoreka [IOK
https://m.edso0.ru/c026fd37

118

119

Otanbl pa3BUTHS aCTPOHOMUHU.
3Ha4YeHHE ACTPOHOMUH

[TpuMeHuMOCTh 3aKOHOB (PU3UKU
JUIs OOBSICHEHUS TIPUPO/IBI

bu6mmorexa [IOK
https://m.edsoo.ru/ad73e145

bu6mmoreka [JOK
https://m.edso0.ru/39c44028
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KOCMHYECKUX 00BEKTOB. MeTOIbI
ACTPOHOMMYECKUX MCCIICIOBaHUI

CoBpeMeHHbIE ONTHYECKUE

bubmuorexa [JOK

120 TETECKOTIRL, PAIHOTETECKOTIRL, https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bup 3Bé3mHoro neba. Cozpe3aus

121 ﬂpKIiIe 3B'§3HH IUIAHETHI, UX o bubmmorexa [JOK

’ ’ https://m.edso0.ru/aac588eb
BHJIMIMOC JIBHIKCHHE
Conneunas cuctema. CoJHIIE.
122 ConnHeyHas aKTUBHOCTb. I/I(I:lTquI/IK bubmmorexa LIOK
) https://m.edso0.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3/bI, X OCHOBHBIE

123 XapaKTEpUCTUKHU. /[[narpamma bubnnoreka [JOK
"CHEKTpAJIbHBIH KIacc — https://m.edso00.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TTIABHOM bubnuoteka [JOK
[IOCIEN0BATEILHOCTH https://m.edsoo.ru/b3ch766¢
BnyTtpeHHee cTpoeHue 3BE3 .

CoBpeMEeHHBIC MPEICTABICHUS O
125 HpOECXO)KI[eHI/II/IpI/IiBOIIIOHI/II/I bubmorexa [JOK
. https://m.edso0.ru/d09da494
CoiHna u 3BE3]1. DTaIbl )KU3HA
3BE3]
Mieunsriii Iyt — Hama
126 I'anakTuka. 1¥HHBI TraJIaKTHK. bubmmorexa [OK
) https://m.edsoo.ru/7cd10a0a
UEpHble ABIPHI B sIIpax TaJakTHK
197 Bcenennas. Pacivpenue bubnuoreka [IOK

Bcenennoii. 3akon Xa06ma.

https://m.edsoo.ru/3dbdf0d2
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Teopus bosboro B3peIBa.
PenukroBoe nzimyuenue

128

129

MacmrabHas CTpyKTypa
Bcenennoit. MerarainakTuka

Hepeménnsie npobieMsl
aACTPOHOMHUHU

bubmuoreka [JOK
https://m.edsoo.ru/ce234633

bu6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

130

131

Pu3n4eCcKu IPAKTUKYM 110 TEME
"UccneqoBanue MAarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"UccneqoBaHue CBOWCTB
dbeppoMarseTuKoB" UiIu
"UccneqoBanue aeiCTBUA
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

dusnueckuil NpaKTUKYM 10 TeMe
"N3mepenue cuiel AMiiepa" nim
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"Onpenenenre MarHUTHON
MHAYKIIMYA Ha OCHOBE U3MEPEHUS
cuibl Ammnepa"

bubmuorexa [JOK
https://m.edsoo.ru/67361aef

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS
3JIEKTPOMArHUTHON UHYKIINH"
i "OnpeneneHue HHAYKITUN
BUXPEBOTO MarHUTHOTO MOJIA"

https://m.edso0.ru/c36658da

133

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue SIBIEHUS
camomHaykiuu'" mwim "COopka

bu6mmoreka [IOK
https://m.edsoo.ru/b8fh6391
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MO/IEJIN 3EKTPOMArHUTHOTO
reneparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nmepuoia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U
IPYXUHHOT'O MasiTHUKOB"

bubmuorexa [JOK
https://m.edso0.ru/5d159d35

135

136

DuU3nYeCKU MPAKTUKYM 110 TEME
"IIpeoOpa3oBanue SHEPTUH B
IPYKUHHOM MasiTHUKE"

Ou3nyeckuil MPakTUKYM 0 TeME
"HccnenoBanue nepeMeHHOr0 TOKa
yepes MociIeI0BaTeNbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIlIKy U pe3ucTop” wiu
"HccnenoBanue padoOThI
MCTOYHUKOB CBETa B LIENIU
MEepEMEHHOTO ToKa"

bubmuorexa [JOK
https://m.edso0.ru/a28026bd

bu6mmoreka [IOK
https://m.edso0.ru/89dc2d90

137

138

Pu3n4ecKuil TPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepeHue nokasarens
MIPEJIOMJIEHUS CTEKIIA" WIH
"Tlonyuyenue n300paxeHus B
CHUCTEME U3 IUTOCKOT0 3epKajia u
JVH3BI"

bu6mmoreka [IOK
https://m.edso0.ru/b100661a

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYyCHOTO PacCTOSIHUS OT

bu6mmoreka [IOK
https://m.edso0.ru/b879fb3f
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BelIeCTBa (Ha MPUMEpPE KUIKUX
nuH3)" wim "3mepenne
(OKYCHOTO pacCcTOSIHUS
paccenBarouX JUH3"

140

Pu3n4eCcKu IPAKTUKYM 110 TEME
"HabOmonenue nudpakiuu,
uHTEp(EpEeHINH U MONIAPU3ALUU
ceera"

bubmuorexa [JOK
https://m.edsoo.ru/8b7ac737

141

Pu3n4ecKuil IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUHU PEITSITUBUCTCKUX YaACTHII
(o ororpadusm TpekoB
3apsDKEHHBIX YacTUI] B MArHUTHOM
nosie)"

bu6mmoreka [IOK
https://m.edso0.ru/63756¢47

142

143

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM Ilnanka
Ha OCHOBE MCCIIE0BaHUS
dororddexra" nnn
"HccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOAMOJ OT
HanpspkeHus"

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue cuekTpa
pa3peXEHHOr0 aTOMApHOI0
BOZIOPOJA U U3MEPEHUE
nocTtostHHOM Punbepra”
Pu3n4eCcKuil IPAKTUKYM 110 TEME

"HccnenoBanue paaroakTHBHOIO
¢doHa ¢ CHOIB30BAHUEM

bu6nmoreka [JOK
https://m.edsoo.ru/eb916f82

bu6nmoreka [JOK
https://m.edsoo.ru/ec651eb8

bubmmoreka [JOK
https://m.edsoo.ru/c3dabebe
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nosumerpa” uinm "U3ydyenue
HOIJIOIEHUs OeTa-4acTul]
aTrOMUHHEM"

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOmroaenust 38€31H0I0 HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCITOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUTsI OTIPEACIICHUS
MOJIOKEHHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3iusi CeBepHOro Mnoymapus
U sipKue 3BE3/1bI" WK
"HaOumrotenus B Teseckorn JIyHbI,
TUTAHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUIeHUI"

bubmuorexa [JOK
https://m.edso0.ru/1072021e

146

O06o001IeHre U CUCTEMaTH3aIs
3HaHui. Ponb pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIMATIbHOM B
ATUYECKOHN cdepax AeaTeTbHOCTH
yeJoBeKa

bu6mmorexa [IOK
https://m.edsoo.ru/ad6ddeed

147

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Posb u MecTo Gpu3uku u
aCTPOHOMHUH B COBPEMEHHOMU
HaY4YHOH KapTHHE MUpa

bu6mmoreka [IOK
https://m.edso0.ru/18f19f7c

148

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb ¢pusnyeckoii Teopun
B (DOPMHUPOBAHUH TIPEACTABICHUI
0 (pusmveckoi KapTHHE MHUpAa,

bu6mmorexa [IOK
https://m.edsoo.ru/e7d400f4
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MecTO (pU3MUECKOi KapTUHBI MUPA
B 00IIIEM PSIly COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
IPEICTaBICHUI O IPUPOLE

149 O06001IeHNEe U CHCTeMAaTH3aIINS bubnmoreka [JOK
3Hanuil o reme "Kunemaruka" https://m.edso0.ru/b032fc4b
150 O000111eHrE U cCUCTEMATU3ALMS bu6mmoreka [IOK
3Hanuil o reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O000I11IeHNE U CUCTEMATU3ALUS bu6mmoreka [IOK
3HaHuii 1o reMe "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o001IeHre U CUCTEMaTH3als
152 3HaHHI;II o teme "CraTtnka ) bubmmorexa LOK
) https://m.edsoo.ru/3cca482e
TBEPIOro Tela
O06o001IeHre U CUCTEMaTH3als
153 3HaHHI;II 1o TeMe "3aKOHBI ) bubmmorexa LOK
| https://m.edsoo.ru/32a4d1a0
COXPAHCHUS B MEXaHHUKE
O06o0mIeHre U cucTeMaTru3aIus
3HaHUH Mo TeMe "OCHOBBI bu6nmoreka [JOK
154 .
MOJICKYJIIPHO-KUHETUIECKON https://m.edsoo.ru/ed440ca8
Teopun"
O06o0mIeHre U cucTeMaTr3aIus
155 3H&1HI/II;II 10 TEME "TepMO,ZLI/IHL:lMI/IKa. bubmorexa HOK
https://m.edsoo.ru/c63f7c10
TennoBbie MamIMHEBL"
O06o0mIeHre U cucTeMaTH3aIus
156 3HaHUM 1o TeMe "ArperaTHble bubnmoreka [JOK

cocrosiHus BemecTBa. Da3oBbie
nepexopl”

https://m.edsoo.ru/1d36b5b1
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O00011eHUE U CUCTEMATU3ALMS

157 3HAHUH 10 TeMe "DIEKTPUIECKOC bubmorexa LIOK
| P https://m.edsoo.ru/3bf0def9
rnoJje
00606
158 st mo rewe "Tocrommni EaGomorers 0K
. https://m.edso0.ru/71453ee6
ANEKTPUUECKUN TOK
O06o0mmeHue e
189 swmiino rewe "Ton EaGomorers 0K
. https://m.edso0.ru/3d40077a
pa3IMYHBIX cpeaax
0600
160 savi o rewe "Marmmrioe Butimoeea LOK
| https://m.edsoo.ru/3b4c06ae
noJje
P i . 0600
161 eucrewamusanun snami no teve Butimoeea LOK
" B " https://m.edso0.ru/053e2248
DneKTpoMaruHuTHasi UHIYKIUs
P 5 . 06006
162 czzzfalzlnnzzpzz 3Ha}(1)1/11;1H zzizge bubmmorexa LOK
1 https://m.eds00.ru/d6310bfd
"MexaHndeckue KojaeoaHus"
P 5 . 06006
163 crerewanisatuun suanni o eve Batmoresa LIOK
" B | https://m.edso0.ru/5e2bb83d
DneKTpOMarHuTHBIC KOJIeOaHuUs
PesepBusiit ypok. O6001IeHNEe U
164 CHCTEMAaTHU3alMS 3HAHUH T10 TEME bubmuorexa [JOK
"MexaHH4YeCKHue U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
P 5 . 0606
€3€pBHBIN YPOK 0 1ueH1/1e u BuGmiorexa LIOK
165 cHUCTeMaTH3allusl 3HaHUH 10 TeEMe

"Onruka"

https://m.edsoo.ru/52ad1603
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PesepBHeiit ypok. O000mIcHNE U

bubmuorexa [JOK

166 i 1
CUCTeMaTH3allMsl 3HaHHUH 110 TeMe https://m.eds0o.ru/5bec1c65
"OcnHoBbel CTO"
PesepBueiit ypok. O000mIeHNE U
cHUCTeMaTU3alus 3HAHUH 110 TEME bubnmoreka [JOK
167 . 1
"KopmycKyJIsipHO-BOJIHOBOI https://m.edso0.ru/f7c59d38
Jyanusm"
o | oo Ooames |
UCTeMaTH3AIUS 3HAHUH 110 TeM
" 4 | https://m.edso0.ru/1f511654
®dusuka aToma
PesepBusiit ypok. O6o0mieHue u
169 CHUCTEMAaTH3alMs 3HAHUH 10 TEME 1 bu6mmoreka [IOK
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
» dusuka. Mexanuka, 11 kmace/ Mskumes I'.51., CunsikoB A.3., OGIIECTBO C OrpaHUYCHHON

OTBETCTBEHHOCTHIO «[IPODA»; AkmonepHoe obmiecTBo «M3narenbctBo «IIpocBemennes

METOAUYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA
1. T'opnosa JI.A. COopHUK 337124 110 (PU3UKE: IITEKTPOCTATHKA.
10-11 xmaccsl. M.: BAKO.
2. KoHTpOoapHO-U3MepHUTeIbHbIE MaTepuanbl. @usuka. 10 kmace /
Cocrt. H.H. 30pun. M.: BAKO.
3. Coopnuk 3anad o ¢usuke. 10—11 xmaccbr / ABT.-COCT.
E.I'. MockoBkuna, B.A. Bonkos. M.: BAKO.
4. TecToBble 3a/1aHus IO PU3HUKE B PUCYHKAX M YEPTEKAX.
10-11 kmaccet / Coct. JI.A. T'opioa. M.: BAKO.
HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET
1. DneKTpOHHOE MPUIIOKEeHUE K yueOHuKy Www.drofa.ru
2. https://resh.edu.ru - Poccuiickas 371eKTpOHHAs IIKOJIa

3. https://uchi.ru/- Yuu.py

4. https://edu.skysmart.ru - uaTepakTuBHas pabouas TeTpap SKy smart



