


MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe HA YpPOBHE CpelHero oO0mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHUH M TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS
OCHOBHOI oOpa3oBarenbHON mporpammsl, npezactaBieHHeix B ®I'OC COO, a
Takke ¢ yuéroM (pemepanbHOl paboueil mporpamMmbl BocnuTaHus v KoHuenuuu
npenojaBanus yueoHoro npeamera «duszuka» B 00pa3zoBaTeNbHBIX OpraHU3aIUsIX
Poccuiickoit ~ depeparuu,  peaM3yrOlIMX  OCHOBHbIE  0Opa3oBaTelIbHBIC
POrPAMMBI.

[Tporpamma 1o ¢usuke onpenensieT 00sA3aTeIbHOE MPEAMETHOE COJIEpKaHuE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YYEHUSI TEM U Pa3JIEiOB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKK  y4eOHOTrO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  00yYaroluxcs.
[Iporpamma mno ¢usuke na€T NpeACTaBICHHE O IENsIX, COAEpPKAHWUHU, OOIIen
cTpaTerud OOYyYeHHs, BOCIHUTAaHUS U PA3BUTHA OOYy4AIOUIMXCA CpEACTBaMU
yueoHoro npeameta «Duzrka» Ha yriyOJEHHOM YPOBHE.

N3yyenue kypca ¢u3MKU YrIyOJIEHHOTO YpOBHSI TMO3BOJISIET peajnu30BaTh
3a1a4u MpoPEeCCUOHAIbHOM OpPHEHTAIIMK, HAPABJICHO HA CO3/IaHUE YCJIOBHUM IS
NPOSIBIICHUSI CBOMX HHTEJUIEKTYyaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEN Ka)abIM
OOy4arommmMcsi, KOTOpble HEOOXOIUMBI [Isl TPOJOJDKEHUS O00pa3oBaHUSA B
OpraHu3anusax MnpodecCUOHATBHOTO O00pa30BaHUsl MO PANTUYHBIM  (PU3BHUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIHAIIBHOCTSIM.

B nmporpamme mno (¢usuke ONpenensioTcs IUIAHUPYEMbIE Ppe3yJbTaThl
OCBOEHUS Kypca (PU3UKH HA YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: TUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriayoin€éHHoMm  ypoBHe). Hayuno-
METOJI0JIOTUYECKOM OCHOBOM i pa3paboTKu TpeOOBaHUM K JIMYHOCTHBIM,
METalpeMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOYyYalolUXCs, OCBOMBIIUX
nporpaMMmy 10 (U3UMKE Ha YpPOBHE CpEIHEro oOlero oo0pa3oBaHUs Ha
yriayOJnEéHHOM YPOBHE, SIBISETCS CUCTEMHO-AESITENbHOCTHBIN MOIXO/.

[Tporpamma no (pu3uke BKIHOYAET:

IUIAaHUPYEMbIE pe3ysbTaThl OCBOCHMsSI Kypca (U3MKM Ha YriIyOJIEHHOM
YPOBHE, B TOM UYHKCJI€ IPEAMETHBIE Pe3yJIbTaThl MO rojlaM 00yUYeHUS;

cojiepkaHue yueOHoro npeamMera « Ou3ukay mo rojaM 00ydeHus.

[Iporpamma 1o ¢Qu3uke uMeeT NPUMEPHBIM XapakTep M MOXKET ObITh
UCIOJIb30BaHa YUUTENAMU (PU3UKH JUIsI COCTABJICHUS CBOMX PabOUUX MPOTpaMM.

[TporpamMma no gu3uke He CKOBBIBAET TBOPUYECKYIO MHULIMATUBY yUUTENIEH U
IPENOCTABISAECT BO3MOXKHOCTH JUISI pealu3aluy  PA3JIMYHBIX METOAMYECKHUX
MOJXO/OB K NpPEnoJaBaHUI0 (U3UKKM Ha YriayOJE€HHOM YpOBHE MpHU YCIOBUU
COXpaHeHHs 00s3aTeNIbHON YacTH COAepKaHus Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX MPUPONBI, BBICTyHas B
Ka4yecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHu# 00 okpyxatouiemM mupe. LIKoabHBIN Kype PU3UKHU — CHCTEMOOOPA3yIOIINi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosoruei,
¢dbuzmyeckoir reorpadueid u acTpoHomueil. Mcmnonp3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHWM OINPEACIIUIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpA3HBIX TEXHOJIOTMM B cdepe DSHEepPreTUKd, TPAHCIOpPTa, OCBOCHMUS
KOCMOCa, TOJIy4eHHs] HOBBIX MAaTE€pUAlOB C 3aJlaHHbIMU CBOMCTBaMH. M3ydeHue
(GU3MKM BHOCUT OCHOBHOM BKJIaJ B (QOPMUPOBAHUE €CTECTBEHHO-HAyUYHOH
KapTHUHBI MHUpa oOydaromierocs, B GOpMUPOBAHNE YMEHUW MPUMEHATH HAyYHBIN
METO/I IO3HAHUS MIPH BBIITOJIHEHUU UMH YI€OHBIX HCCICAOBAHUN.

B ocHOBY Kypca pu3uku Ha ypoBHE cpeiHEro o01ero 00pa3oBaHus MOJ0XKEH
PSAI UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUHM C HEW KypC SIBISAETCS JOTHYECKH
3aBEpIIEHHBIM, OH COJCPKUT MaTepual U3 BCEX pa3AesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJJACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBMU C HeW MaTepuall Kypca (U3UKA
o0BbeIMHEH BOKpPYr (QuU3MYecKux Teopuil. Bemymum B Kypce sBisercs
dbopMupOBaHKE TPEJCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
noJie.

Hoea cymanumapuzauyuu. EE peanuzanus NpeanosaraeT HMCIOJb30BaHUE
T'YMaHUTApHOTO TOTEHIHaNa (U3UYECKOW HAayKHU, OCMBICICHHUE CBS3U PA3BUTHUSA
bu3ukn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJIOTHUECKUMHU TTPOOIEMaMHu.

Hoea npuknaonoit nanpaenennocmu. Kypc dbusuku yrimy0oa€HHOTO ypOBHSA
IpeanosaraeT 3HakOMCTBO € HIMPOKUM KPYTOM TEXHHUUECKHX U TEXHOJIOTHYECKUX
IIPUJIOKEHUN H3YYEHHBIX TEOpUMHA M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTCs Ha
YpOBHE OOIIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, H
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss IMOCPEACTBOM BBEACHHUS SJIEMEHTOB
COJEpKaHUS, MOCBSIIEHHBIX OSKOJOTMUECKMM IpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKU M TEXHOJOTHH, a TakkKe OOCYKIeHUS
po6JieM palOHAIBHOTO MPUPOOIIOIB30BAHUS U IKOJIOTHUIECKOM O€30MacHOCTH.

OcBoeHue cofiep kaHusi TPorpaMMbl M0 (PU3UKE TOHKHO OBITH MOCTPOCHO Ha
MPUHITUIAX CUCTEMHO-JEATEILHOCTHOTO noaxoAa. s dhu3uku peanuszaius 3TUX
IPUHLIMIIOB 0a3UpyeTCsl Ha UCIIOJIb30BAHUN CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIEro Qakropa ydeOHoro mporecca. s yrimyOn€HHOTO
YPOBHS — O3TO CHCTEMa CaMOCTOSTENBHOTO YYEHHYECKOTO OKCIIEPHMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YUYEHWYECKHE ONBITHI MpPU H3YYEHHUH HOBOTO
MaTepuaia, JabopaTtopHbie paboThl U paboOThI MpakTukyma. [Ipu 3ToM BO3MOXKHBI
nBa crocoba peanusauuu  (pu3MUecKoro mpakTukyma. B mepBom  ciywae
MPaKTUKyM MpoBoauTcs Jinbo B koHIe 10 u 11 kmaccoB, mubo0 mocie mepBoro u
BTOPOr0 TOJIYTOAMH B KaXIOM M3 O3TUX KiaccoB. Bropol cmocod — 3T0
UHTETpalnus padoT MpaKTUKyMa B CHCTEMY Ja0OpaTOpPHBIX paldOT, KOTOPHIC
OPOBOASTCA B Ipolecce u3yudeHus paszzaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOTO BUAA 0€3 MOIIaroBoi HHCTPYKIIUH.

B mporpamme mno (@usuke cuUcTeMa YYEHHYECKOro OJKCIEPUMEHTA,
7a00paTOpPHBIX padOT M NMpaKTUKyMa MpEeCTaBl€HA €IUHBIM IepedyHeM. Brioop
TEMATUKU JJI1 3TUX BHJOB YUYEHUYECKHX MPAKTUYECKHX PabOT OCYIIECTBISIETCS
y4aCTHUKaMU 00pa30BaTEIbHOTO Mpoliecca UCXOs U3 0COOCHHOCTEH MOYypPOYHOTrO
IUTAHUPOBAHUA W OcCHalleHus: kabuHeta ¢usuku. Ilpu 3TOoM oOecneunBaercs
OBJIaJICHUE OOYYalOIMMUCA YMEHHSIMU NPOBOAUTH IMpSIMbIE M KOCBEHHBIE
U3MEpPEHHUs, UCCIEAOBAHMS 3aBUCUMOCTEH (PM3MYECKMX BEJIIMYMH M MOCTAHOBKY
OIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YIEISETCS PEIICHUIO PACUYETHBIX M KAaYeCTBEHHBIX
3anad. [Ipu 3TOM M1 pacu€THBIX 3a]1ay NMPUOPUTETOM SIBISIOTCA 3a1a4d C SIBHO
3aJJaHHOW M HESIBHO 33/JIaHHOM (PM3MUYECKON MOJIENbI0, TTO3BOJISIONIUE TPUMEHSTD
U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KakK W3 OJHOr0 paszfena Kypca, Tak U
UHTErpupysl IPUMEHEHNE 3HAHUW W3 Pa3HbIX pa3fenoB. I KaueCTBEHHBIX 3ahad
IPUOPUTETOM SIBJISIOTCSA 3aJaHUd Ha OOBSCHEHHE/Npe/cKa3aHUEe MpPOTEKaHUs
(Gu3nyecKuX SIBICHUN U MPOLIECCOB B OKPYXKAIOUIEH >KU3HU, TpeOyrolue BbIOOpa
(bu3MYECcKO MOJENH ISl CUTYalluH IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePa.

B cootrBerctBum ¢ TpeboBanusMu DPI'OC COO K MarepualibHO-
TEXHUYECKOMY OO€CNeYeHHI0 y4eOHOro mpoiiecca Kypc (U3UKH YriyOJIEHHOIrO
YPOBHS Ha YpPOBHE CpelHEro oo1ero o0pazoBaHus AOHKEH U3y4YaThCsl B YCIOBUSX
npeaMeTHOro kabuHera. B kaOuHete (uU3MKM JOKHO OBITH HEOOXOAMMOE
nabopatopHoe 00Opy/IOBaHUE JJIsl BBINOJHEHUS YKAa3aHHBIX B IpPOTpaMme II0
(uU3NKEe YYEHUYECKUX OINBITOB, JA0OPAaTOpPHBIX PabOT W pabdOT NpaKTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000PYOBAHHUE.

JleMoHcTpannoHHOEe  00opyaoBaHue (GOPMUPYETCS B  COOTBETCTBUHU C
OPUHIIMIIOM MUHUMAJIbHOM JIOCTATOYHOCTH UM  OOECIIEUMBAET TMOCTAHOBKY
NEPEUNCIEHHBIX B IMporpaMMe Mo (QU3MKE KIIOUEBBIX JIEMOHCTpALMA s
UCCJEIOBAHNS  W3Y4YaeMbIX SIBJIEHMHA W  NOPOLECCOB, OSMIMPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHU.

JlabopaTopHoe 000pyqOBaHWE JJIsi YYCHHYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAE TEMAaTUYECKHUX KOMILUIEKTOB M OOECIEUMBAETCA B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydJalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
7ab0paTOpHOTO O00OPYOBAaHUS JOKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAHUU AHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE IU(POBBIX JTa0OpaTOpHUil.

OCHOBHBIMHM LIEJIAMH U3y4eHHUs PU3UKHU B 0011eM 00pa30BaHUU SBJISIOTCS:

dbopMupoBaHHEe HHTEpeca M CTPEMJICHUSI OOYy4YaloIIMXCs K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTUE MX HHTEIUIEKTYalbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABJICHUA O HAyYHOM METOJE IMO3HaHUS U (popMupoBaHHE
HCCJIEI0BATEIHLCKOIO OTHOIICHUSI K OKPYXKAIOIIUM SIBIICHUSM;

dbopMHEpOBaHE HAYYHOTO MHUPOBO33PEHHUS KaK PE3ysbTaTa M3YYCHHUS OCHOB
CTpOEHUS MaTepuH B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHpOBaHrE YMEHUN OOBSICHATD SIBJICHHS C UCIOIb30BaHUEM (PU3MUYECKUX
3HaHUH ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUNA O pou (DU3UKH I Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MpeCTaBICHUM 0 BO3MOKHBIX chepax Oymymen
npoecCUOHaNbHON  JESTENIbHOCTH, CBA3aHHBIX C (U3MKOW, MOATOTOBKA K
JanbHEeNeMy 00y4eHHUIO B 5TOM HAlpPaBIICHUU.

JlocTuxeHre 3TUX lened 00ecreynuBaeTCsl pPelIeHUEM CIEAYIOIUX 3ajlady B
nporecce U3ydeHus Kypca QU3MKA Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 00muX (HU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (HU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U FJIE€MEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHATH TEOPETUUECKUE 3HAHUSA JJIsI OOBSICHEHUS
bu3nUecKuX SIBJICHUN B MPUPOAEC U A MPUHATUS MPAKTUUYECKUX PELICHUN B
MOBCEIHEBHOM KU3HH;

OCBOCHHE CIOCOOOB PpEIICHUS pPAa3IUYHbIX 3a7ad C SIBHO 3aJIaHHOMN
(du3nuecKoil MOJENbI0, 3a/ay, MOAPAa3yMEBAIOLIUX CaMOCTOSITEIIbHOE CO3/JIaHHE
dbuznyeckol MoJieNM, aJeKBAaTHOM YCJIOBHUSIM 3aJadyd, B TOM 4YHCIE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOI[ECCOB, UX BIMSIHUS HA OKPYKAIOILILYIO CPENY;

OBJIQJICHUE METOJIAMH CaMOCTOSATEJIBHOTO TIJIAHUPOBAHUSI W TPOBEIICHUS
GU3MYECKNX DKCIEPUMEHTOB, aHalM3a W MHTepHpeTanuu uHGOpMaIUU,
OTMpEJIeNICHUs] IOCTOBEPHOCTH MOJTYYEHHOIO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM U PA3BUTUA YMEHUU IPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE UHTEpeca K chepam npodhecCHOHATBHON 1eATENbHOCTH, CBA3aHHOM
¢ pU3uKON.

B cootrBerctBun ¢ TpeboBanusimu PI'OC COO yrayOn€HHBI ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®PusnMkay Ha YpOBHE CpEIHEro O0OIero
oOpa3zoBaHusi BbIOMpaeTcss OOYYAIONIMMUCS, IUIAHUPYIOUUMHU MPOJIOJKEHUE
o0pa30BaHus [0 CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIA.

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHB) HA YPOBHE CPEIHEro OOILIEro
obOpazoBanus orBojautcs 301 yacos: B 10 kinacce — 136 yacoB (4 yaca B HEJIENIO), B
11 ximacce — 165 yacoB (5 4acoB B HEJEIIO).

[Ipennaraempiii B mporpamMme 1o (u3uKe IMepedyeHb Ja0OpaTOPHBIX U
NPAaKTHUYECKUX paboOT ABISAETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BbHIOOp
IPOBEACHHS JIaDOPAaTOPHBIX pPabdOT W OMBITOB C YYETOM WHAMBHAYAIbHBIX
0COOCHHOCTEH 00yJarOIUXCA.



COJEPXXAHUME OBYUYEHUA
10 KJIACC

Pa3znen 1. Hay4uHblili MeTOA MO3HAHNMS IPUPO/BL.

®duszuka — pyHIaMeHTalIbHAg HayKa o npupoje. HayuHslii MeTo] mO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUM.

DKCHEepUMEHT U Teopus B Mpoliecce Mo3HaHus npupoisl. Habmonenue u
HKCIEPUMEHT B (PU3HKE.

CriocoObl  m3MepeHus: (U3NYECKUX BEIWYUH (aHAJIOTOBBIE M IHM(PPOBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).

[TorpemHoct  u3MepeHudd  GU3MUECKUMX  BEeNWYMH  (aOCONIOTHAs U
OTHOCHUTEIIbHAS).

MopenupoBanue (pU3NUYECKUX SBJICHUNA M MPOLECCOB (MaTepualibHAsl TOYKa,
aOCOJIFOTHO TBEPJOE TENO, HUcadbHas >KUAKOCTb, WJCAIBbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Pu3znyecKas
TEOPHUSL.

Ponp u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHON HAYyYHOW KapTUHBI
MUpa, B IPAKTUYECKON I€ATETbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomoi, npaKmuxKym.

M3mepeHne cuiibl TOKa M HANpsDKEHHMsST B LENU IMOCTOSIHHOIO TOKa MpHU
MOMOIIM aHAJIOTOBBIX U IUGPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HaKOMCTBO ¢ LHU(poBoi nabopaTtopueit no ¢usuke. [Ipumepsl nzmepeHus
(U3MYECKUX BEIIMYUH NPH MOMOIIHM KOMIBIOTEPHBIX JATUMUKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCHUTEIBHOCTh MEXAHMYECKOI'O JIBHIKEHHS.
Cucrema otcuéra.

[Tpsimast m oOpaTHas 3a]]Ja4l MEXAHUKHU.

Pannyc-BexkTop MarepuanbHONW TOYKH, €r0 MPOEKIMH HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpoCTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCThb) W
YCKOpPEHHE MaTepHaIbHOW TOYKH, HUX MPOEKIUU HA OCH CUCTEMBbI KOOpIUHAT.
CnoxeHue nepeMeIIeHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBHKEHHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS U IIyTH MaT€pUAJIbHONM TOYKH OT BPEMEHH U MX
rpaduku.

CBoOonHOe majeHue. YCKopeHue CBOOOJHOro majaeHus. J[BrbkeHue Tena,
OpOILIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOpPAMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepUaIbHON TOUKU OT BPEMEHHU U UX I'paUKH.



KpuBonuueiinoe  aBwxkeHue. JIBH>KeHHE  MaTEpUAIbHOM  TOYKM 10
OKPYXHOCTH. YTJIOBasg W JHWHEHHass CKOpocTh. llepwon m dacrtoTa oOpaimieHus.
[lenTpocTpeMuTenbHOe (HOPMaJbHOE), KacaTeabHOE (TAaHT€HLIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUAIIBHON TOYKH.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHYECKUME NIPOLIECCHL: CIHIOMETP,
JBIDKCHUE CHApSJIOB, IICMHbIC, MIECTepEHYAThIE U PEMEHHbIC Mepenayu,
CKOPOCTHBIE JIU(THI.

Jemoncmpayuu.

Mopenp cucrtembl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

Cnoco0sI Uccien0BaHus JBUKECHUIA.

Nnnroctpanus npeiebHOro nepexoaa U U3MEPEeHUEe MITHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanre IBUKEHUMN C UCTIOJIB30BAHMEM MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OpPOLIEHHOrO MOJ YIJIOM K TOPU3OHTY M
TOPU30HTAIBHO.

Hanpasnenue ckopocTu pu ABUAKEHUU 110 OKPY>KHOCTH.

[IpeoOpa3oBaHue yriaoBO CKOPOCTH B PETYKTOPE.

CpaBHeHUE TyTeil, TPAGKTOPHl, CKOPOCTEN IBUKEHHSI OJJHOIO U TOTO XK€
TeJla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3yueHrie HEpaBHOMEPHOTO IBUKEHUS C IIEJIbI0 ONMPEACIICHUS MTHOBEHHOMN
CKOPOCTH.

N3mepeHne ycKOpeHusl Mpu NPSIMOJIMHETHOM paBHOYCKOPEHHOM JIBH>KEHUU
10 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MHYTH OT BPEMEHHM NP PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue YCKOpPEHUS CBOOOJTHOTO naJIeHus (pexoMeHI0BaHO
UCIIOJIb30BaHue 1U(ppoBo 1abopaTopun).

N3yueHne nBWXKEHUs Tena, OpolIeHHOro ropu3oHTanbHO. IIpoBepka
TUTIOTE3bl O TMPSMOM MPOMOPIUOHATBEHOM 3aBUCHUMOCTH MEXIY MaJIbHOCTHIO
noJI€Ta U HAYaJIbHOW CKOPOCTBIO TENA.

N3yueHne IBUKEHHSI Tella MO OKPYKHOCTH C TOCTOSHHOW MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEpUOa OOpalieHuss KOHUYECKOTO MasiTHUKA
OT €ro napameTpoB.

Tema 2. /lunamuxa.



[IepBeiii 3akoH HproroHa. MHepumaneHble cucTeMbl oOTcuéra. lIpumHimn
oTHOcuTenbHOCTH ['ammiies. HemHepuuaibHble cuUCTeMbl OTCUETA (ONpEAesIeHUE,
IPUMEPBI).

Macca rena. Cuna. [IpuHiun cynepno3uuny CHil.

Bropoi 3akoH HeroTOHA 1151 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 111 MaTepUanbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHMS. OKBUBAJEHTHOCTh TI'PAaBUTALIMOHHOM U
VHEPTHOW MAaCCHI.

Cuna TAXKeCTU. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJHOIO MaJ€HUsl OT BBICOTHI
HaJl TOBEPXHOCTBIO IUIAHETHI U OT Treorpapuyeckoil MmUpoThl. J[BUXKeHue
HEOECHBIX TeJ U UX cyTHUKOB. 3akoHbl Keruepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ymnpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKylIerocs ¢
YCKOPEHHEM.

Cuna tpenms. Cyxoe TtpeHue. Cwia TpeHHUS CKOJIBXECHHMS M CWJIA TPEHUS
nokos. Koadpduuument tpenus. Cuna cOmpoTUBICHUS TpU ABUKCHUU Tela B
KUJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. 'mapocratuueckoe nasienue. Cuiia Apxumena.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: IMOJUIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOnronenue nBUKeHUs Tell B MHEPUUAIbHBIX U HEMHEPLUH AJbHBIX CHCTEMAaX
OTCYETA.

[IpyHUMIT OTHOCUTEIIBHOCTH.

KaueHrne 1ByX LHIMHAPOB WM IIAPOB pPa3HOM MacChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHUE  pPABHOACHCTBYIOLIEW  MNPUJIOKEHHBIX K  TEIy CHI  C
IIPOU3BEIECHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLIUAIIBHOM CUCTEME OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOLIMX B PE3YJIbTATE B3AUMOJAEHCTBUS TEI.

N3mMepenune macc 1o B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MTAJICHUH.

[{leHTpoOCKHBIC MEXaHU3MBL.

CpaBHEHHE CUJI TPEHUS [TOKOSI, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomoi, npaKmuKym.

N3mepeHne paBHOAECHCTBYIONIEH CUJI MPU JBHKEHUHU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCHUMOCTH BPEMEHMW JIBMXKEHHMSI Opycka 10
HAKJIOHHOM IIJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €TI0 MACCBHI.



HccnenoBanre 3aBUCMMOCTUA CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3UHOBOM o0pasiie, OT Ux JAePOopMaIvu.

N3yueHne NBUKEHHSI CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, IEPEKUHYTOU depe3
JErKuM OJIOK.

N3mepenne kodpduiirieHTa TpeHUS MO BEIUYUHE YTII0BOro KodduimeHTa
3aBuUCHUMOCTHU Frp(N).

HccnenoBanue nBuxKEeHHs] OpycKa MO HAKIOHHOW IUIOCKOCTH C MEPEMEHHBIM
KO3 PULIMEHTOM TpeHUS.

W3yueHne NBUKEHUA IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpAOE Teno. IlocTymarenbHOoe M BpallaTelbHOE JBUKEHUE
TBEpAOro Tena. MOMEHT CHJIbl OTHOCUTENIBHO OCH BpaimleHus. [liedo cuibl.
CnoxeHue cuil, IPUWIOKEHHBIX K TBEpIOMY Teiy. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HEYCTOWYNBOE, 0€3pa3IMIHOE PABHOBECHE.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIITENH,
CTPOUTEJIbHBIN KPaH, pelIéTyaThie KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSsL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomot, NPAKMUKYM.

HccnenoBanne yclnoBHM paBHOBECHsS TBEPAOrO Teja, HMMEIOUIETO0 OCh
BpAaLlCHUS.

KoHcTpynpoBaHre KpOHIITEWHOB U pacu€T CUII YIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPAOIO TEJIA, UMEIOLIETO ILIOMIAAb OMOPHI.

Tema 4. 3axonvt coxpaneHusn ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUKHU, CUCTEMBI MAaTEpHAIbHBIX TOUEK. L{eHTp mMacc
CUCTEMBbI MAaTEpUAIIbHBIX TOUEK. Teopema 0 JBUKEHUH LIEHTPa Macc.

WMItyibC CHITBI 1 ©3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MowmeHT umiynbca MarepuanbHOM TOUYkM. [IpencraBiieHMe O COXpaHEHUU
MOMEHTA UMITYJIbCAa B IEHTPAIbHBIX MOJISX.

PabGorta cuisl Ha MajgoM M Ha KOHEYHOM mepemenieHuu. ['paduueckoe
IpeICTaBICHUE PA0OTHI CUIIBI.

MoIHOCTh CUJIBI.

Kunernueckass »Heprusi MaTepHaIbHOW TOUYKH. Teopema 00 W3MEHEHUU
KUHETUYECKOW SJHEPTUU MATEPUATBHON TOUYKH.



[loreHnnanbHble W HENOTEHLMANbHbIE CHIBL. lloTeHumaneHass >HEprus.
[TorenuunanbHast sHEPrUst ynpyro nedhopMupoBaHHON npykuHbL. [loTeHnuanbHas
DHEPIUs TeJla B OJHOPOAHOM TIPaBUTAUMOHHOM moJie. IloreHumanbHass sHeprus
TeJa B TPABUTALIMOHHOM TI0JI€ OJIHOPOJHOTO I1apa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b  paOOThl HEMOTEHIMAIBHBIX CHUJI C W3MEHEHHUEM MEXaHWYECKOH
DHEPrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTUU.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHeHue bepHymwm i UACAIBHOM KHUJIKOCTH Kak CIEICTBHE 3aKOHA
COXPaHEHHS] MEXaHUYECKOU SHEPTUU.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKHE MPOLIECCHI: ABUKEHHUE PAKET,
BOAOMET, KONEpP, NPYKUHHBIM MHUCTOJIET, TUPOCKON, (UTypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpAaHEHHMS UMITYJIbCA.

PeaktuBHOE nBMXEHUE.

W3mepenne MOITHOCTH CHUJIBL.

M3mMeHeHune 2Hepruu Tela Mpu COBEPLICHUU PaOOTHI.

B3aumMHble mnpeBpamieHUs] KHHETUYECKOM W MHOTEHUHAIBHOM JHEPrud IIpU
JCWCTBUU HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOAHOM MaJCHUU.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomot, nPAKmMuKym.

N3mepenue nMiyibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepeHune cuibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOMIIST U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TENA C UMITYJILCOM CHUJIBIL.

HccnenoBanne cOXpaHEHUs UMITYJIbCa IPU YIPYTOM B3aUMOJICHCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE M3MEHEHHS MOTEHUNUAIBbHON 3HEPTHH MPYKUHBI C pA0OTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHUS NMpPU JBWKEHUU Teja MO HAKIOHHON
IIJIOCKOCTH.

Pa3znen 3. MoJsiekyasipHasi pU3UKA U TEPMOJANHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT MeEOPUU.

OCHOBHBIE TOJIOKEHUSI MOJIEKYIsIpHO-KMHeTnyeckor Tteopun (MKT), wux
onbITHOe oOocHOBanue. Jluddys3us. bpoyHoBckoe nBWXKeHHE. XapakTep
JIBW)KCHUS M B3aUMOJECHCTBHMS 4YaCTHIl BellecTBa. Moenu CTpOEHUs TIasoB,
KUAKOCTEH U TBEPABIX TEI U OOBSICHEHHWE CBOMCTB BEILIECTBA HA OCHOBE ATHX



Mozeneil. Macca u pasMepbl Mosekya (atomoB). KonmdecTBo BelecTBa.
[TocTosinHast ABoraapo.

TenoBoe paBHOBecwe. Temmeparypa u crocoObl e€ um3Mmepenus. [llkama
temneparyp Llenscus.

Mopenps uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETHYECKON TEOPUHU: YACTHUILIbI
ra3a JBUXKYTCSI XaOTUYECKU U HE B3aUMOJECHCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MengeneeBa—Kianeiipona. AOcooTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon JlanpTona. M3ompoiiecchl B
UJeaJIbHOM Tra3e C IIOCTOSHHBIM KOJMYEeCTBOM BeliecTtBa. ['paduueckoe
Ipe/ICTaBlIEHHUE U30IPOLIECCOB: U30TEpMa, U30X0pa, h300apa.

CBsi3p  MEXIy JaBJICHUEM U CpeIHEd KHHETHYECKOW  JHEeprueu
NOCTYIATEIbHOI0 TEIJIOBOTO ABMKEHUS MOJEKYJI HUACAIBHOIO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UI€ATILHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpeIHEN
KHMHETHYECKOW SHEPruel MOCTYNaTeIbHOIO TEMIOBOTO ABMKEHUS €€ YaCTHII.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTHMYECKHME IIPOLIECCHI: TEPMOMETP,
O0apomeTp, MOoIy4eHUE HAHOMATEPUAJIOB.

Jemoncmpayuu.

Mopaenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopeinb OpOyHOBCKOTO ABUKEHUS.

Buneoposnuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO ABUKEHHUS.

Huddysus xuaKocTen.

Mogens onsita IllTepHa.

[IpuTs>KEeHNE MOJIEKYL.

Mopenu KpUcTauIMuYeCKUX PEeIETOK.

HabGmroaenue u uccnegoBaHue U30MPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnenoBanue mpouecca yCTaHOBJIEHHsI TEIUIOBOIO PABHOBECHS IIPH
TEIJI000MEHE MEXKITY TOPSUYE U XOJIOAHOU BOJOM.

W3yyeHue wH30TEpPMUYECKOrO Mnporecca (PeKOMEHJOBAHO HCIOIb30BAHUE
urdpoBoii 1aboparopun).

N3ydeHne n30XO0pHOTro Mpornecca.

N3ydenue n3o6apHOro mnpoiecca.

[TpoBepka ypaBHEHHUS COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T[[) cucrema. 3amaHue BHEIIHUX YCIOBHM AJis
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHEIIHNE 1 BHYyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHUYECKOW CHUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIMYMH, ONHCHIBAFOIIMX
e€ COCTOSIHME HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamMuku. (CaMomnpou3BOJIbHAs — peakcaius
TEPMOJIMHAMHYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mogenp uIeabHOTO Ta3a B TEPMOJMHAMUKE — CUCTEMa YPaBHEHHM:
ypaBHeHue MenaeneeBa—Kianeiipona u BbIpa)K€HUE JJII BHYTPEHHEN SHEPTUU.
VYcnoBrsi MPUMEHUMOCTH 3TOM MOJIENU: HU3Kas KOHLIEHTPALMS YaCTHILl, BBICOKHE
TeMnepatrypsl. BeipaxkeHue aJjisi BHyTpEHHEN SHEPTUHU OJTHOATOMHOIO UJI€aIbHOTO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE TTPOLIECCHI.

DneMeHTapHasi pabota B TepMoArMHaMuKe. Berancnenue paboTsl mo rpaduky
npolecca Ha PV-nuarpamme.

Tenmomepenada  kKak  Ccrnoco0  W3MEHEHHWS  BHYTPEHHEH  DHEPTUu
TEPMOJMHAMHYECKOW CHUCTEMBbI 0e3  coBepmieHus pabotel.  KoHBekmws,
TEIUIONPOBOHOCTbD, U3TyUCHHE.

KomnuectBo Ttemnotel. TemnoémkocTh Tena. YaelbHas W MOJSpHas
TEINTIOEMKOCTH BEUIECTBA. YpaBHeHME Maliepa. YnuenbHas TEIoTa CropaHus
TormBa. Pacu€r KkonmuuecTBa TEIUIOTHI Mpu Teryonepenade. I[lonstue 00
aanabaTHOM IIpoliecCe.

[lepBblli 3akOH TepMOAMHAMUKU. BHyTpenHsss »sHeprus. KoamyecTBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEW  DHEpPrUU
TEPMOJMHAMHYECKON CUCTEMBI.

Bropoil 3akOH TEpMOJMHAMHUKH [UJII PAaBHOBECHBIX MPOLIECCOB: YEpPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOM CHUCTEMbI IPOXOAUT
eIMHCTBEHHAs aanabara. AOCOIOTHAS TEMIIEpaTypa.

BTtopoii 3akoH TEpPMOJMHAMUKH [IJII  HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOXKHO TIepeAaTh TEIUIOTY OT 00Jiee XOJIO0IHOIOo Teja K Oojee HarpeTomy 0e3
komrieHcauuu (Knaysuyc). HeobpatumMocTs TpUpOAHBIX TPOLECCOB.

[TpunIUMBl AecTBUS TeraoBbIX MamuH. KIT/I.

MakcumanbsHoe 3Hauenue KIIJI. [{uxn Kapno.

DKOJIOTMYECKUE ACIIEKThl MCIOJIb30BAHUS TEIUIOBBIX ABHUrarenei. TermoBoe
3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHndeckne yCTPOMCTBA M TEXHOJOTHUYECKHE MPOLECCHI: XOJOAWIbHUK,
KOHJUITMOHED, NU3EIbHBIA M KapOIOpaTOPHBIN JBHUraTeid, MapoBas TypOuHA,
MOJYYEHUE CBEPXHHM3KUX TEMIIEpATyp, YTWIM3ALMUS «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BaHUEM TEIUIOBOT'O HAcOCa, yTHIM3alUs OMOOPraHUYECKOro TOIUIUBA IS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

JHemoncmpayuu.

M3meHeHmne Temrneparypbl Ipy ainadaTUIeCKOM PaCITUPECHHH.

Bo3znymHoe oruuso.

CpaBHEHME yAETBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObI M3MEHEHUsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommbroTepHbie MOIENIH TEIJIOBBIX ABATATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopnoie pabomot, nPaKmMuKym.

N3mepenne yaenbHON TEMII0EMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

M3yueHne B3aMMOCBS3M DHEPTUM MEKMOJIEKYJIIPHOIO B3aWMOJICUCTBUS U
TEMIIEPATYPbI KATIEHUS HKUIKOCTEH.

Tema 3. Azpecamnbie cocmoanus eeuyecmea. Dazoevie nepexoou.

[TapooOpazoBanue u KoHJeHcalusi. McmapeHue u KuneHue. YeiabHas
TEIJIOTa TapooOpa3OBaHMUSL.

HacellieHHble W HEHachllleHHbIE Mapbl. KadyecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JABJIEHUS HACBIIICHHOIO Mapa OT TeMIEPATypbl, UX HE3aBUCUMOCTh
OT 00BEMA HACBIIIEHHOTO Napa. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUSI OT JIaBJICHUS
B JKUJIKOCTH.

BiiaxxHocTh Bo3yxa. AOCOIIOTHAsA U OTHOCUTEIIbHAS BJIAXKHOCTb.

TBépnoe Teno. Kpucraimnuyeckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaiioB. [lnmaBieHwe W Kpuctamnu3amus. YJeiabHas TEIIoTa IUIABJICHHUS.
Cyb6mmumarnms.

Hedbopmanmu tBEpAOTO Tena. PacTsokenue u cxxatue. Capur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TeroBoe pacmupeHue KUIAKOCTEH U TBEPABIX Tel, 00bEMHOE W JMHEIHOE
pacipenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAaHUM YacTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOI'O paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B (Pa30BbIX MEepexoax.

VYpaBHeHue TeroBoro 6ananca.

[ToBepxnoctHoe HaTspkeHHe. Kod(ppuimeHT NOBEpXHOCTHOTO HATSIKEHHS.
Kanumnsipasie siBienus. JaBieHue mnoji MICKpUBJIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opwmyna Jlannaca.

TexHuyeckre yCTpPOMCTBA U  TEXHOJOTHMUECKHME TMPOLECCHl:  KHUIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

JHemoncmpayuu.

TeruioBoe paciupeHue.

CBONCTBa HACBIILICHHBIX MMapOB.

Kunenne. Kunenve npu noHWKEHHOM JIaBJIICHUU.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMU TNIEHKAMH.

CwmauuBaHue.



Kanumisipabie sBiaeHUs.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS] KPUCTAJUIMYECKOTO BEIIECTBA.

Buawr nepopmarmii.

HaGnronenne manbix aedopmaniuid.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomot, PAKMUKYM.

N3yuyeHune 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI I1aBJIEHUS JIb/A.

N3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepeHne aOCOMIOTHOM BIIAXKHOCTH BO3/lyXa M OLEHKAa Macchl MapoB B
ITOMELICHNUHU.

N3mepenne kodpuimeHTa NoBepXHOCTHOT'O HATSXKEHUS.

N3mepenne monyisa FOHra.

HccnenoBanne 3aBUCMMOCTH  AedopMaliiii  PEe3UHOBOrO obOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBL.

Pa3znen 4. JiaekTpoauHaMMKA.

Tema 1. Inekmpuueckoe noJe.

OnexTpuzauus Tea U €€ NpOsBICHUA. DIeKkTpudeckuid 3apsa. [[Ba Buna
ANEKTPUYECKUX 3apsAoB. [IpOBOAHMKHM, IUANEKTPUKA U ITOIYNPOBOJHUKH.
DneMeHTapHbId BJEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS JIIEKTPUUYECKOTO
3apsza.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH KynoHa.

Onektpuyeckoe noJie. Ero neiicTBue Ha 3JEKTPUUYECKUE 3apsIbl.

HampsokénHocth  anektpuyeckoro  mnois.  [IpoOubiit  3apsin.  Jlunum
HaIpsKEHHOCTH DJIEKTPUUECKOTO 1oIs1. OZHOPOIHOE DIIEKTPUUECKOE TTOJIE.

[IoTeHIHAIBHOCTh 3JEKTPOCTATUYECKOTO ToJisl. Pa3HOCTh MOTEHUHAIOB U
HanpsbkeHue. [loteHnumanbHas dSHeprus 3apsaa B JIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHIMAN ANEKTPOCTATUYECKOTO MOJA. CBA3b HAPSHKEHHOCTU NOJISI U PA3HOCTH
NOTEHLMAIOB ISl DJIEKTPOCTATUYECKOro 1oJig (KaK OJHOPOJHOTO, TaK H
HEOJHOPOHOTO).

[IpuHIMII CYTIEPHO3ULINU IIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apsikeHHOUW cdepsl. [lome
PaBHOMEPHO 3apsbKEHHOTo 1Mo o0bEéMy mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM TUIOCKOCTU. KapTuHbI JHHUN HampsHyKEHHOCTH ATUX TMOJeH u
DKBUITOTEHLIUAIBHBIX [TIOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE€. Y CIIOBUE PABHOBECHS 3aps10B.

JanexTpuku B JJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
ITPOHUIIAEMOCTD BEIIECTBA.



Konnencatop. DJIEKTpOEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapaiutenbHOE coequHeHnEe KOHAEHCATOpoB. [locnenoBarenbHoe coequHeHne
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

JIBrKeHHEe 3aps>KEHHOW YaCTUIBI B OJJHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHL: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTATHYECKAsl 3alluTa, 3a3eMJIEHHUE JJIEKTPONpPHOOpPOB,
KOHJIeHCaTOphbl, reHepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO M NPUHLNI IEUCTBUS DJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX [IAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mopaensb anekTpocrarnyeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B IIEKTPUUIECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpONCTBO U IEUCTBHE KOHIEHCATOPA ITOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOLAdu
MJIACTUH, PACCTOSHUS MEXIY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprust JIEKTPUUECKOTO MOJIS 3apSHKEHHOTO KOHJIEHCATOopa.

3apsnKa 1 pa3psaKka KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnoie pabomot, nPAKMUKYM.

OueHka cuj B3auMOACHCTBYS 3apSyKEHHBIX TE.

HaGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHJIEHCATOpa B DHEPTHUIO
M3JIyYCHUS CBETOAMOMA.

N3ydeHne npoTekaHus TOKa B LEMHU, COAEPKAIIEN KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHI[UAIOB (HampsKEeHUs ) npu
IIOCJIEIOBATEIBHOM COCIMHEHUH KOHJIEHCATOPOB.

HccenenoBanne paspsiia KOHAEHCATOPA Ye€pe3 pe3UCTOP.

Tema 2. Ilocmoannstil 31eKmpuiecKuii mok.

Cuna Toka. [IocTOsIHHBIN TOK.

VYcnoBusi CylnieCTBOBaHUSI MOCTOSTHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpsikenune U u DJIC £ .

3akoH OMa [ y4acTKa LEnu.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. 3aBHUCUMOCTD COTPOTUBJICHUS
OJHOPOJHOTO MPOBOJHUKA OT €ro JJMHBI U IUIOLIAJHU IIONEPEYHOrO CEYECHHS.
Y nenpHOE COMPOTUBIICHUE BEIIECTBA.

[TocnmenoBarenpHOE, MAPAILIEIBHOE, CMELIAHHOE COEAUHEHHUE MPOBOJIHUKOB.
Pacuér pa3BeTBIEHHBIX AneKkTpuyeckux neneil. [IpaBuna Kupxroda.



PaboTa snexrpuyeckoro Toka. 3akon [xoyms—JIenmna.

MOIIHOCTE 3JIEKTPUYECKOIO TOKa. TersoBass MOILIHOCTb, BbLAENIAEMas Ha
pe3ucTope.

DOJIC um BHYTpEHHEE COINPOTHUBJIIEHHWE HCTOYHHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOHM) SJIEKTPUYECKOM 1enud. MOIIMHOCTh HCTOYHUKA TOKA.
KopoTtkoe 3ambIkanue.

KoHaeHcaTop B Lenu nocTOSIHHOIO TOKA.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: aMIIEpPMETP,
BOJIBTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

W3mepeHne cuiibl TOKa U HaIPSKEHUS.

HccenenoBanne 3aBUCHMOCTH CUJIBI TOKAa OT HANPSDKEHUsA I PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COINPOTUBIICHUS] LWIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IN TTIONIEPEYHOI0 CEUYCHMS U MaTepHraia.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIIEHUS MTPU OCTOSHHOM
HaIPSHKCHUH.

[Ipsimoe nzmepenne DJ]C. KopoTkoe 3aMblkaHUE rajJbBAHUYECKOIO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COIPOTHUBIICHHUSI.

Crioco0bl coeTuHEHHsI ICTOYHUKOB Toka, DJ]C GaTtapei.

HccenenoBanne pa3HOCTH MOTEHIHAIOB MEXKAY IOJIOCAMU MCTOYHUKA TOKA
OT CHJIbI TOKA B LICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnoie pabomot, nPAKMUKYM.

HccnenoBanne CMEIIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaelbHOrO CONPOTUBIECHUS TPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBL TOKA OT HANPSDKEHUS IS JIAMIIbI
HaKaJIWBaHUS.

VYBenuuenue npezena n3MepeHus amrepmerpa (BoJIbTMETPA).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIICHUS UCTOYHUKA TOKA.

NccnenoBanne 3aBucumMocTd J/]C raapBaHMYECKOTrO 3JEMEHTAa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanne pa3sHOCTH MOTEHUHUANIOB MEXKIY MOJIOCAMH MCTOYHMKA TOKA
OT CHJIbI TOKA B LIEIIH.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunvix cpeoax.

OnexkTpudeckas MPOBOAUMOCTb  PA3JMYHBIX  BELIECTB.  DJIEKTPOHHAs
IIPOBOJMMOCTD TBEPJBIX METAUIOB. 3aBUCUMOCTb CONPOTHBIIEHUS METAUIOB OT
TemMiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DNeKTpUYeCcKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TorynpOBOHUKH. CoOcTBEHHass W MNpPUMECHass  MIPOBOAUMOCTD
noJIynpoBOAHUKOB. CBolicTBa p—N-nepexoa. I1orynpoBogHUKOBBIE TPUOOPBI.

ONEeKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJUTUYECKAS AUCCOLIMALIMSL.
Onextposns. 3akoHbl Dapanes 1 3IEKTPOIU3a.

DJIEKTpUYECKH TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsax. Paznuunblie TMIBI camoCTOATENBHOTO paspsaa. Moinus. [lnasma.

TexHu4ecKue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHWE: ra3opaspsiaHble
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE IPUOOPHI: U0,
TPaH3UCTOP, (POTOAMONA, CBETOAMOA, TalbBaHMKA, pa(UHUPOBAHUE MEMH,
BBIIUIABKA aJIFOMHUHHSL, 3JIEKTPOHHASI MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTB CONIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

ITpOBOIMMOCTB 3JIEKTPOJIUTOB.

3akoHbl 1ekTpoau3a Papanes.

M ckpoBoii paspsia U MPOBOJAMMOCTD BO3yXa.

CpaBHEHHE TPOBOJIUMOCTH METAILIOB U MOJIYIPOBOJIHHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, npakmukym.

Habnronenue snexTposusa.

N3mepenne 3apsiaa OMHOBAJIIEHTHOTO MOHA.

HccenenoBanne  3aBUCUMOCTH  CONPOTHMBIIEHHMS — TEPMOPE3UCTOpA  OT
TEMIIEpaTyphbl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nyecKu NPaAKTUKYM.

Crioco0b! n3MepeHust PU3NUECKUX BEJIUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTENbHBIE MOIPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIHYUH.
OneHka rpaHuI] HOTPENIHOCTEN.

[IpoBeneHMEe KOCBEHHBIX H3MEPEHUW, HCCIEIOBAaHUM  3aBUCUMOCTEMN
(U3MYECKMX BEIMYMH, MPOBEPKAa MPEIJIOKEHHBIX TUIOTE3 (BBIOOp W3 padorT,
ONMCAHHBIX B  TEMATHYECKUX  pa3fenax «YUYEeHUYECKUH  SKCIEPHUMEHT,
n1abopaTopHbIe pabOTHI, MPAKTUKYMY).

MexknpeaMeTHbie CBA3U.

WU3yyenue kypca ¢usuku yrioyonénHoro ypoBHs B 10 kimacce
OCYLIECTBIISIETCSI C YUYETOM COJEP>KATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, TeOTrpaQUU U TEXHOJIOTUH.

Mesicnpeomemmuvie nonamusa, C6A3AHHbBLE C USYUEHUEM MEM 0006 HAYUHO20
nO3HaHUuA: ABICHHUE, HAay4HbIM (DaKT, runoTe3a, (u3nyuecKkas BEIMYHMHA, 3aKOH,



Teopusi, HAONIOJCHHE, OSKCHEPUMEHT, MOJEIUPOBAaHUE, MOJENb, H3MEPEHUE,
MOTPENTHOCTH U3MEPEHUI, U3MEPUTEIbHBIE MPUOOPHI, Iu(poBas TadopaTopusi.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHUU. JluHeiHas ¢yHKIus,
napabona, runep6oia, ux rpaguku U cBorcTBa. TpuroHomerpuueckue GyHKIHU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl ¥ X POEKIIMK Ha OCH KOOPAUHAT, CIIO’KEHHE BEKTOPOB.

Buonozusa: mexannveckoe NBIKEHHE B XKHBOUW mpupone, nuddysus, ocMoc,
TEIJI000MEH JKHUBBIX OPTaHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY>KAIOIIEH Cpelibl,
yTHIn3anusi OUMOOPraHMYECKOro TOIUIMBA JUIsi BBIPAOOTKU  «TEIUIOBOM» H
AJIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSKEHUE U KaWILISIPHBIC SBJICHUS B IPUPOJIE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MIPUPO/IE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOECHHE AaTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpHAsh Macca, IMOJIyYeHHE HaHOMATepuajoB, TEIUIOBbIC
CBOMCTBa TBEPABIX T, )KUAKOCTEH U ra3oB, KUIAKUE KPUCTAIUIbI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOJIMTUUECKAS TUCCOIMAIINS, TATbBAHUKA, JICKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghusa: BnaxxHOCTh BO3AyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHUE JIBUKEHUN C MCIOJIb30BAaHUEM MEXAHU3MOB,
yu4€T CyXOro M IKHJAKOIO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIIMH
(KpOHIITEWH, peméryaTrbie KOHCTPYKIMHU), HCIOIb30BAHHE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHUKE (THPOCKOM, BOJOMET W JAPYTHUE), ABUTATENb BHYTPEHHETO
cropaHusi, mapoBasi TypOuUHa, OBITOBON XOJOIUIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJIYYCHHUS] COBPEMEHHBIX MAaTEpHaioB, B TOM YHCJIE HAHOMATEpHUAJIOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTAaTHUECKas 3allMTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIe JIAMITbI, TOTYIIPOBOAHUKOBEIE MPUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

BzaumogencTBue TIOCTOSHHBIX MArHMUTOB W IIPOBOJHHUKOB C TOKOM.
MarnutHoe mnone. Bekrop MarHuTHOM HMHAYKIMU. lIpuHuun cynepnosunnu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKLIHH.

MarsuTtHO€ 10Jie TIPOBOJHUKA C TOKOM (TPSMOTO MPOBOJHUKA, KATYIIKH H
KpyroBoro Butka). OneIT Ipcreaa.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna Jlopenna, €€ HampaBjieHUE U MOAYJIb. JIBH)KEHUE 3apPSKEHHON YACTUILIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cunel JlopeHia.

MarnautHoe nosie B Bemectse. DeppoMarHeTUKy, napa- U JMaMarHeTUKH.



TexHuueckue yCTpOfICTBa N TCXHOJIIOTHYCCKUC IIPOLOCCCHI: IIPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AJIEKTPOJBUTATENH IKOOH, YCKOPUTEN SJI€MEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuaa  nuHWMEA  WMHAYKOAM ~ MArHUTHOTO  MOJIA  TIOJIOCOBOIO M
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KaptrHa nMHUI MarHUTHOM MHYKIMH MOJIS JJIMHHOTO MPSMOTr0 MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO MTPOBOJAHUKA, KATYIIKU C TOKOM.

B3anmoneiicTBrue 1BYX IPOBOJHUKOB C TOKOM.

Cuna AMnepa.

JerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

Habnronenue aBuxkeHuUs Mmyyka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHuMn JNEHUCTBUS 3JIEKTPOUZMEPUTEIBHOTO npubdopa
MarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomot, nPAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanne CBONCTB (peppOMarHETHKOB.

HccnenoBanue 1€iCTBUSI NOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHMTHOM MHYKIIMM HA OCHOBE U3MEPEHUS CUJIbl AMIiepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBiieHue 2NEKTPOMArHUTHOM MHAYKUUU. [loTOK BekTOpa MarHUTHOM
uaaykuuu. OJC mHAyKuuu. 3aKoH D3JIEKTPOMArHUTHOM uHAyKuuu PDapanes.
BuxpeBoe anekrpuueckoe noie. Toku Dyko.

OJIC MHAYyKUMH B NMPOBOJHUKE, IBUXKYIIEMCS B OJHOPOAHOM MarHUTHOM
noJie.

[IpaBuno Jlenua.

NunykTtuBHOCTh. Karylika WHAYKTUBHOCTM B LENH ITOCTOSHHOTO TOKAa.
SBnenue camonnaykiuu. I1C caMOMHIYKIIAH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHndeckne yCTpOWCTBA M TEXHOJOTHUYECKUE NPOLECCHI: WMHIYKLUHWOHHAsS
Me€4b, COJICHOMU/I, 3aIATA OT JICKTPU3ALUH TEJ NP JIBUKECHUU B MATHUTHOM I10JIE
3eMJIH.

JHemoncmpayuu.

HaGmronenue siBieHus 3JIeKTPOMAarHUTHON WHIYKITUH.

UccnenoBanne 3aBucumoctd IJ[C MHAYKIUMHA OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenna.

[TaneHue MarauTa B aTFOMHUHUEBOM (METHOI) TpyOe.

SIBiIeHME CAaMOMHIYKIIUY.

HccnenoBanne 3aBucumoctd DJIC caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIbI TOKA B LEMN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomot, NPAKMUKYM.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW UHTYKIIUH.

OnpeneneHne HAYKIUA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBIEHUS CAMOUHAYKIUU.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Komnebarenpnasa cucrema. CBOOOIHBIE KOJIEOAHHUS.

["apmonunyeckue konebanus. KnHemarnueckoe M JUHAMUYECKOE OIHMCAHHE.
DHepreTuyecKoe OMUCaHUEe (3aKOH COXPAHEHUS MEXAHUYECKOW sHepruu). BoiBon
JMHAMHYECKOIO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUM M3 UX IHEPreTUUYECKOrO U
KMHEMATUYECKOTO OTTUCAHUSI.

Amiutyna u ¢aza kosjebanuil. CBsi3b aMIUTUTYIbl KOJIEOAHUN HCXOTHOMU
BEJTMYMHBI C aMIUTUTY/IaMU KOJIeOaHM €€ CKOPOCTH B YCKOPEHHUSI.

[lepmon m dacrota koneOanwmii. [lepwon Mambix CBOOOMHBIX KOJIeOaHMIA
MaTteMaTU4eckoro wasiTHuka. llepuon cBOOOJHBIX KOJIEOAHUI MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxatonux Kosnedanusx. BoiHyxnennsie konebanus. Pesonanc.
Pe3onancHas kpuBas. BimmsHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHMS.

TexHuyeckre yCTpOWCTBa U TEXHOJOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuck KoJ1e0aTeIbHOTO JIBHXKCHUSI.

HaOmroieHre HE3aBUCUMOCTH TIEpUOia MaJIbIX KOJIEOAHUM Tpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KoJie0aHui U 3aBUCUMOCTHU MEPHOJIa CBOOOTHBIX
KOJI€OaHMI OT COTPOTHBIICHHUSI.

HccnenoBanue KojeOaHUM TIpy3a Ha MACCUBHOW TMPYXUHE C IEJIbIO
dbopMupOBaHUs MPEJICTABICHUN 00 HaACTLHON MOJIENN MPYKMHHOTO MasTHUKA.

3aK0H COXPAaHEHHs PHEPTUH MPU KOJEOAHUIX IPy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUN.

HabGmronenne pe3oHanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, NPAKMUKYM.



W3mepenne mnepuosa CBOOOAHBIX KOJEOAHMH HUTSHOTO W MPYXHUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB IBHKEHUS Tella B X0/€ KojeOaHui Ha yIpyroM mojBece.

W3y4yeHue NBMKEHUS HUTSHOTO MasiTHUKA.

ITpeoOpazoBaHue 3HEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanne yObIBaHUS aMIUTUTYAbI 3aTYXAIOIINX KOJECOaHUIA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHUIA.

Tema 2. Inekmpomaznummnsie Konedanusi.

KonebatenbHbiii koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOjeOaHUs B
UJcaNbHOM KoJjiebareapHOM KoHType. Dopmyina Tomcona. CBsi3b aMILIUTY/bI
3apsiia KOHJEHCATOpa C aMIUIUTY 10 CUJIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM K0J1€0aTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIE KOJIEOaHMs. BrinyX1eHHbBIE
3JIEKTPOMATrHUTHBIE KOJICOaHMUSI.

[lepemenHbli TOK. MOIIHOCTE NEPEMEHHOrO TOKAa. AMIUIMTYIHOE U
JEUCTBYIOIEE 3HAUYCHHE CHJIBI TOKAa W HANpsHKEHUS MpU Pa3IuyHON (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CHHyCOMIANIBHBIM INIEPEMEHHBIN TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
WHAYKTUBHOCTH B LIENU CHUHYCOUJAIBHOIO MEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsoKeHHM.

Wneanbusiii  Tpancopmatop. I[lponsBoacTBo, mnepenada U MNOTpedJICHHE
AIEKTPUYECKOU IHEPTUU.

OKOJIOTMYECKHE PHUCKM IIPpU IPOU3BOACTBE 3eKTposHeprun. KynpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUH B ITIOBCEIHEBHOM KU3HU.

TexHUYecKHe YCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: SJIEKTPUUECKUN
3BOHOK, €HEPATOP IIEPEMEHHOI0 TOKA, JINHUU 3JIEKTPOIIepE 1ay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTb 4aCTOThI CBOOOAHBIX KOJIEOAHUI OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUM.

['eneparop He3aTyxaroUUX EKTPOMATrHUTHBIX KOJIEOaHUH.

Mopeinb 31eKTPOMAarHUTHOTO TE€HEPATOPA.

BbIHYXI€HHbIE CUHYCOUJAIbHbIE KOJIEOaHMUS.

Pe3ucTop, Karymka MHIYKTUBHOCTH M KOHJEHCAaTOp B LEMU MEPEMEHHOIO
TOKaA.

Pe3sonanc mnpu mocnenoBaTeIbHOM COEIMHEHHWH PE3UCTOpA, KaTYIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

YcTpoiicTBO 1 PUHLIUM IEUCTBUS TpaHcPopmaTopa.



Mogens TMHUYU AIEKTPONEPEaaUH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomol, npaKmuKym.

Nzyuenue tpancdopmaropa.

HccnenoBanre nepeMeHHOTO TOKa Yepe3 IMOCIEA0BATENbHO COCAMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrofgeHue 31eKTpOMarHuTHOTO Pe30HaHca.

HccnenoBanue paboOThl HCTOYHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMazZHUMHbIE GOIHbL.

MexaHuveckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llonepeunsie u
IPOJ0JIbHBIE BOJIHBL. lleprojn, CKOpOCTh pacnpoCTpaHEHUs WU JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHMX BOJH: OTpPa)XCHHE, MPEIOMIICHHWE, WHTEpPEepeHIus u
U paKIms.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemMOp 3ByKa.

[IIymoBoOe 3arps3HeHuE OKPYKAIOIIEH Cpeibl.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalMsi BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  3JIEKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEIOMIICHHE,
noJisipu3anus, uHTepdepeHus u Audpaxius.

[IIxana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHeHHe 3JE€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMNBI pagUOCBA3U U TENEBUACHUS. Pagnonokanus.

DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpoOCTPaHEHUE MTOTIEPEYHBIX U TIPOIOJIBHBIX BOJIH.

KoneO6:mromeecs Te10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue oTpaxkxeHus U NpeJoMIICHNU MEXaHUYECKUX BOJIH.

Hab6nronenune narepdepeHunn u AMPpakuuu MEXaHUYECKUX BOJIH.

AKYCTUYECKHI PE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MIPUMEHEHHUE.

HabGntonenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOH U
YacTOTON KOJeOaHU.

HccnenoBanue CBOWCTB AJIEKTPOMATrHUTHBIX BOJIH: OTpaXCHUE,
peIOMJICHUE, TTOSpU3aIus, TUPPaKIs, THTEPPEPEHITHS.

Oo6HapyxeHue HHPPAKPACHOTO U YIbTPA(PHOIECTOBOTO U3TYyUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopuvie padbomoi, npaKmuKym.



N3ydeHnne napaMeTpoB 3BYKOBOW BOJIHBI.

N3ydeHne pacipocTpaHeHNs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMOJIMHEWHOE PACIIPOCTPAHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIN ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHus: cBeta. IlocTpoeHune n3obOpakeHuil B
wiockoM 3epkane. Cepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHbBI MTPEIOMIICHUS CBETA. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. OTHOCHUTENIBHBIN NTOKa3aTellb IpeoMIIeHHs. [I0CTOSHCTBO 4acTOTHI
CBETa M COOTHOUIEHUE [JIMH BOJH IPU IEPEXO0JI€ MOHOXPOMATHYECKOI'O CBETA
yepes rpaHully paszena AByX ONTUYECKUX CPEl.

Xox nyueit B mpusMme. ucnepcust cBera. CioxXHbIA cOCTaB OEIOro CBETA.
IBer.

[lonHoe BHyTpeHHee oTpaxeHue. lIpeaenbHbIil yroy MoaHOro BHYTPEHHETO
OTPaKECHMS.

ColOuparome W pacceuBaronue JuH3bL. ToHkas JsmH3a. DoOKycHOe
paccTossHUE H ONTHYECKas CuUja TOHKOM JIMH3BI. 3aBUCUMOCTH (DPOKYCHOTO
pacCTOsTHUSI TOHKOW c(epudyecKoil JMH3bI OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
NIOKa3aTelisl MPEJIOMIIEHUS.

@opmysa TOHKOW JMH3BL. Y BEIMYCHUE, 1aBAEMOE JTUH30M.

Xon Jy4a, NMPOMIEAIIETO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TIJaBHOU
ontuueckor ocu. [locTpoeHrne u300pakeHUI TOYKHM M OTpe3Ka MpsSMON B
COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas criocoOHOCTh. ['1a3 kak onTuyeckas
cUcCTeMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MaKCUMyMOB W MHHMMYMOB B HHTEp(EpEeHIIMOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX MCTOYHUKOB. IlpumMepsl KiaccMuecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cBera. JudpakuvonHas pemeérka. YciaoBue HaOIOACHUS
[NIABHBIX ~MAaKCUMYMOB MpH MaJCHUM MOHOXPOMATHYECKOTrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tosstpusanus ceera.

TexHnueckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: OYKH, JIYIa,
NEPUCKOII, (oToammapar, MUKPOCKOI, MPOEKIMOHHBIA amnmapaT, MPOCBETICHUE
OIITUKH, BOJIOKOHHAS OTMITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHHUSI CBETA.



HccnenoBanne nperoMieHUs CBETA.

HaGmronenue nosHoro BHyTPpEHHETO OTpakeHus. Mojesib CBETOBOIA.

HccnenoBaHnre Xxo/Ja CBETOBBIX IIYYKOB uepe3  IUIOCKOIMAPAIIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

Mopenn MUKpOCKoOma, TEJIECKONa.

Ha6nronenue natepdepennuu cBera.

HaOmaronenne nBeTOB TOHKUX IUIEHOK.

HaGmonenue nudpakuuu cBera.

N3yuenne nuppakiiMOHHON PEIIETKH.

Habnronenue nudpakiimiOHHOTO CIEKTPA.

Habnronenue nucnepcuu cBera.

HaGnronenue nonsipusanuu cBera.

[IpuMeHeHue NOJISIPOUI0B ISl U3YUEHUS MEXAHUUECKUX HAIIPSKECHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomot, nPAKMUKYM.

N3Mepenue nokasarens MpeioMIICHUS CTEKJIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pPACCTOSHHSI OT BemiecTBa (Ha
IPUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSTHHS paCCEUBAIOIINX JTHH3.

[Toydenne n300pakeHUsI B CUCTEME U3 TIOCKOTO 3epKajia v JINH3HI.

[Tomy4yenune n300paxxeHus: B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

HaGnronenue nudpaxiuu, nHTep)EepeHIInU 1 TOJIAPU3AIIH CBETA.

N3yuyeHne noyspu3anuy CBETa, OTPAXKEHHOTO OT MTOBEPXHOCTH AUIIICKTPHUKA.

N3yuenne uaTephEpeHIInN JIA3EPHOTO U3TyUYCHUS Ha JABYX IIEIISX.

HabGnronenue nucnepcuu.

HabGnronenue u uccnenoBanue AUGPaKIIMOHHOTO CIIEKTpA.

N3mepeHnune IiMHbl CBETOBOM BOJIHBI.

[TonyyeHue cnekTpa U3Iy4eHHUs] CBETOAMOJIa MPU MOMOIIM AUPPAKIUOHHOU
PELIETKH.

Pa3znes 6. OcHOBBI CIeIMAJIBbHONM TEOPUU OTHOCUTEIBHOCTH.

['panuubl  PUMEHUMMOCTH  KJIacCMYECKOM  MmexaHuku.  [loctynatel
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpaHCTBeHHO-BpeMeHHOM  uHTepBall. [IpeoOpazoBanust  Jlopenua.
VYcnoBue npuunHHOCTU. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJICHHE
BPEMEHH U COKpAIICHUE JJINHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. JHEPrus
MOKOS.



TexHuyeckre YCTPOHCTBA M TEXHOJOTUYECKUE IPOLIECChl: CIYTHUKOBbBIE
MPUEMHHKHU, YCKOPUTEIH 3aPSXKEHHBIX YaCTHIL.

YyeHnueckuit IKCIEPUMEHT, JTAOOpaTOpHbBIE padOThI, TPAKTUKYM.

OnpeneneHue MMIYJIbCA M SHEPIMM  PEJSTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KantoBas pusuka.

Tema 1. Kopnyckyaapno-60iano060ii oyaausm.

PaBHOBecHOE TeIIOBOE M3IIydeHHE (M3JIydeHHE a0CONIOTHO YEPHOrO Teja).
3akoH cMmeuienus Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUsi U UMIYJILC (HOTOHA.

®ororddext. Onbitel A. I'. Cronerosa. 3akousl dotorddexra. YpaBHEeHHE
OunmTeiHa 11a Gorodddexra. «KpacHas rpanuma» dhotodaddexra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJIEHHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0 W a0COJIOTHO OTpakarollylo moBepxHocTh). Ombitel I1. H.
JleGenena.

BosiHOBBIE cBOMCTBa yactun. Bonnel ae bpoussa. liimaa BonHel ne bpoia n
pasMepbl 00JacTh JIOKaJW3allMu JABIOKyIIeWcs vacTuibl. KoprmycKymsipHO-
BOJIHOBOM Jyanu3Mm. [{udpakiims 3JeKTPOHOB HAa KpUCTaUIaXx.

Crneuuduka n3mepennii B Mukpomupe. COOTHOIIEHUS HEOMPenenEHHOCTEH
['eitzenOepra.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHEKTPOMETP,
dboTosnemMenT, (GOTONATYMK, TYHHENBHBIA MHKPOCKOI, COJHEYHas OaTapes,
CBETOJHO/.

Jemoncmpayuu.

®otor(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3ak0HOB BHEMIHETO (HoTOddeKTa.

HccnenoBaHne  3aBUCUMOCTH  CONPOTHUBIICHUS  MOJYHNPOBOJHHUKOB  OT
OCBEILIEHHOCTHU.

Cseronmon.

Conneunas Oatapes.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomot, nPAKMUKYM.

HccnenoBanne GpoTope3ucTopa.

N3mepenune nocrossuHoi [1manka Ha ocHOBe uccaenoBanus GoTodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pe3 CBETOAUO]T OT HAMPSKEHUS.

Tema 2. @uzuxka amoma.

OnbITEl O UCCIEOOBAHUIO CTPOEeHUs aToma. llnaHerapHas Mopaenb aTtoma
Pezepdopna.

[Toctynatel bopa. U3nydyenue u norsnomienrue (OTOHOB IIPH MEPEXOJIe aToMa
C OZJHOTO YPOBHsI DHEPI'UU HaA IPYIoi.



Bugsi ciektpoB. CriekTp ypOBHEM 3HEpruu aroMa BOJI0PO/Ia.

CrnoHTaHHOE U BBIHYKJICHHOE M3JIy4eHue cBeTa. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CHEKTPAIbHBIN
aHanu3 (CIeKTPOCKOII), Jia3ep, KBAHTOBBIA KOMITbIOTED.

Jemoncmpayuu.

Mognens onsita Pezepdopaa.

Habumoienue mmHeivaThiX CIEKTPOB.

YCTpOUCTBO U IEMCTBUE CYETUNKA MOHU3UPYIOLIUX YACTHII.

OrnpeneneHue JJIMHBI BOJHBI JTA3€PHOTO U3IIYUYEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnoie pabomot, npaKmuKym.

Habnronenue nuHeiyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peEeHHOr0 aTOMapHOro BOJIOPOJA M U3MEPEHUE
noctosiHHON PunGepra.

Tema 3. Dusuka amomnoz20 A0pa u 31EMEHMAPHHIX YACHUY,

Hyxknonnas monens sanpa ['eiizenOepra—lBanenko. 3apsig siupa. MaccoBoe
yucio sapa. M30Tomnsl.

PamnoaktuBHOCTE. Anbda-pacnaz. DJIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyyeHue.

3aKkOH pPaJMOAKTUBHOrO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPUPO/IE.
CBoiicTBa MOHM3HMPYIOLIEr0 M3JIydeHHs. BiHsHME paguOaKkTUBHOCTU Ha >KHUBBIC
opranu3mbl. EctecTBeHHbIl (hOH n3mydenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sipe. Snepubie cuibl. [ledexT maccsl sapa.

SAnepubie peakiuu. Jlenenue u cuHTes anep. SAnepusie peaktopsl. [IpoOaemsr
YOPaBIsIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE AaCHEKThl PpPa3BUTHS
AIEPHON DHEPTETHUKHU.

Mertoapl perucTpalviy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHL.

dyHIaMEHTaJbHbIE B3aUMOACHCTBHS. bapuoHBI, ME30HbI M JICITOHBI.
[IpencraBnenne o CtangapTHOUM Mozenu. KBapk-Tiit0OHHas MOAENb aIpOHOB.

®usuka 3a npeaenamu CrangapTHOW Moaenu. TE€mHas Marepus U TEMHAs
DHEPIUsl.

EnuHcTBO (prznyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, sAepHbIi peakTop, TEPMOSIIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsi TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomuoi, npaKmuKym.

HccnenoBanne TpEKOB YacTHIL (110 TOTOBBIM oTorpadusim).

HccnenoBanne paanoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3y4enue normiomieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3UKH.



Otanbl pa3BUTUS acTpoHOMHUH. [IpuKiiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUISI OOBICHEHHS TMPUPOJIBI
KOCMHUYECKUX O0OBEKTOB.

Mertoapl acTpOHOMHYECKHUX HcciieqoBaHui. (COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAsE aCTPOHOMHUS.

Bupn 3Bé3gnoro neba. CosBe3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUJUMOE
JIBH>KCHHUE.

Conneynas cucrema.

Connue. ConmHeyHas akTUBHOCTb. McTounuk sHeprun ConHIa U 3BE3 L.

3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKU. /lnarpamma «CreKTpaJIbHbIA KJIacc —
CBETHUMOCTBY». 3BE3JIbI TJIABHOM IMOCJIEAOBATEILHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCIENOBATEIBLHOCTA. BHYTpEeHHEe CTpocHuE
3BE3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKICHUHU U 3Bostonnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3/I.

Mnineunstii Iyt — nHama T'anaktuka. I[lonoxenue u nBukenue ConHia B
[Namaktuke. Tunel ranakTuk. PaguoranakTuku U kBasapel. YEpHBIE OBIPHI B sapax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66ia. Paz0eranue rajakTuk.
Teopus bonpmioro B3peiBa. PenukToBOE M3MydeHUE.

Macmrabnas ctpykrypa Beenennoil. MertarainakTuka.

Hepei€éunblie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HaGnronenust 3B€3qHOr0 HEbOa HEBOOPYNKEHHBIM TJIa30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JIJIST OTPEIETICHUS TIOJI0KEHHST HEOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHbIE cO03Be31usi (CEBEpHOro MONYLIApHUS U SPKUE
3BE3IBI.

HaGnronenuss B Tteneckon JlyHbI, TIaHET, TYMaHHOCTEH U 3BE3MHBIX
CKOIUICHUU.

POu3nyecKuil NPaKTUKYM.

CniocoOnl n3Mepenusi GU3NYECKUX BEJIMUYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTENIbHBIC TTOTPEITHOCTH U3MEPEHUN (DU3UYECKUX BEIUYUH.
O1ueHka rpaHul] HOTPENTHOCTEN.

[IpoBeieHME  KOCBEHHBIX HM3MEPEHUM, MCCIECNOBAHUNA  3aBUCUMOCTEM
(Gu3MUEeCKUX BEIMYMH, MPOBEpPKAa MPEJIOKEHHBIX TUIOTE3 (BBIOOp M3 pador,
ONMCAHHBIX B  TEMATHYECKUX  pasleniax «YUYECHUYECKHH  DKCIEPUMEHT,
n1abopaTopHbIe pabOTHI, MPAKTUKYMY).

O06o01maroiiee NOBTOPEHNE.



O0o01eHue u cucreMaTu3alus CoepKaHus pas3lieloB Kypca «MexaHukay,
«MonekynsipHas (pu3MKa U TEPMOJUHAMUKAY, «DIeKTpoAnHaMuKay», «Konebanus
U BOJHBDY, «OCHOBBI CIENUAIbHOM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « JIEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Pons ¢u3uku M acTpoHOMUUM B IKOHOMHYECKOW, TEXHOJOTHYECKOH,
COLIMAJIBHOM M 3THYECKOU cepax AesTeNbHOCTH YeJIOBEKa, POib U MECTO (DU3UKU
Y aCTPOHOMMM B COBPEMEHHOM HAyYHOU KAPTHHE MMPA, 3HAYEHUE ONHUCATEIBHOM,
CUCTEMATH3UPYIOLIEeH,  OOBSICHUTEILHOW W  NPOTHOCTHYECKOM  (PyHKIUH
bu3nyeckoil Teopuu, poiib GU3HMUECKO TEOpUU B (POPMUPOBAHUM TTPEICTABICHUN
0 (u3MyYecKoM KapTUHE MHpaA, MECTO (PU3MYECKOM KapTHUHBI MHUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBS3H.

N3yyenue kypca ¢usuku yrioyonénHoro ypoBHs B 11 kmacce
OCYILIECTBIISIETCS C YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3EM C KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, TeOTPaQHUH U TEXHOJIOTHH.

Mesrcnpeomemmnbsie NOHAMUA, C6AZAHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
no3HAHUA: SIBICHUE, HAY4YHBIH (hakT, TumoTe3a, (pusmyeckas BETUYHHA, 3aKOH,
Teopusi, HaONIOJEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, H3MEPEHHE,
MOTPENTHOCTH U3MEPEHUI, U3MEPUTETbHBIE MPUOOPHI, u(poBas madbopaTopusi.

Mamemamuka: peluleHWE CHUCTEMBlI YpaBHEHUH. TpPUrOHOMETPUYECKHE
(yHKUMU: CUHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE
TOXKAECTBO. BEKTOPBI M MX IPOEKIMM HA OCU KOOPAMHAT, CI0KECHUE BEKTOPOB.
[IpousBoanbie 31MeMeHTapHBIX (QyHKIUN. [Ipu3Haku mogo0us TPEyroJbHUKOB,
OTIpEJICJICHHE IIJIOIAIU TUIOCKUX (hUryp u oobEMa Tel.

Buonozun: >nektpuyeckue SBIEHUS B KUBOM MPUPOJE, KojeOaTellbHbIe
JBW)KCHUS B JKMBOM MPUPOJAE, DKOJIOTMYECKHME PUCKU TP IPOU3BOJICTBE
JJIEKTPOIHEPTUM,  DJICKTPOMArHUTHOE  3arpsA3HEHHUE  OKpYXKarollle  Cpelsl,
yJIbTPA3BYKOBasl AUArHOCTMKAa B MEIULMHE, ONTUYECKUE SBJICHUS B >KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUINYECKASI CTPYKTYpa TBEPIBIX
T€I, MEXaHU3Mbl OOpa30BAHMS KPUCTAUIMYECKOM pPEHIETKH, CIEKTPaJbHBIM
aHasus.

T'eocpaghusn: wmarHuTHBIE TMOJOCAa 3€MJIM, 3alIeKW MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMATrHUTOB,
3JIEKTpOJIBUTaTeNlb SIKOOM, reHepaTtop MEepeMEHHOr0 TOKa, WHIAYKIIMOHHAs IeYb,
JMHUN JJIEKTponepeaay, IeKTpOABUraTeNb, paaap, paIuoONpUEMHHUK, TEIEBU30DP,
aHTeHHa, TenegoH, CBY-meub, yIabTpa3ByKOBas JAMATHOCTUKA B TEXHHKE,



IPOEKLMOHHBIN anmapar, BOJIOKOHHAsl ONTHKA, COJIHEYHasi Oarapesi, CIIyTHUKOBbIE
IIPUEMHHMKHY, SICPHAS SHEPIETUKA U DKOJIOTHYECKUE aCIIEKThI €€ Pa3BUTHA.



I[INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA [TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJBbTATBI

JInuHoCTHBIE pe3yabTaThl OCBOCHUS YyueOHoro mnpeamera «Dusnkay
JOJDKHBI OTpakaTh TOTOBHOCTh M CLIOCOOHOCTH 00YUaIOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TIO3UIMEH JWYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTalWi, TMO3UTUBHBIX BHYTPEHHUX  YyOEXKIEHUH, COOTBETCTBYIOIIHX
TPaJMLIMOHHBIM EHHOCTSIM POCCHICKOTO O0OIEeCTBa, PACHIMPEHHUE >KU3HEHHOTO
ONbITA U OMbITA ACATEIBHOCTU B MPOLIECCE PEATU3ALNN OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENBHOW EATEIBHOCTH, B TOM YHCJIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHUA:

e C(OPMUPOBAHHOCTh TIPAXKIAHCKOW MO3ULMH  OOyYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€Ha POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIECYETOBEYECKUX T'YMAaHUCTHUUECKHX U
JEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOlecTBa, y4yacTBOBaTb B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICUCTBOBATh C  COUHUAIBHBIMH  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (YHKUUSAMH U Ha3HAUECHHEM;

e TOTOBHOCTH K T'YMaHUTAPHOW U BOJOHTEPCKOM JAEATEIBHOCTH.

NATPHUOTHYECKOT0 BOCIIUTAHUS:

e c(hOPMUPOBAHHOCTb POCCHUMCKOU IPaXKIaHCKOMN UIECHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUHCKUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBEACHMUS,;

e CIOCOOHOCTBH OIIEHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PELIEHUS,
OPHUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO Oy IyILETO.

ICTETHYECKOr0 BOCIIMTAHUA:

e DOCTETHMYECKOE OTHOLICHUE K MHpPY, BKIIOYAs OCTETUKY HAYyYHOIO

TBOPYECTBA, MPUCYILETO PUINYECKON HAYyKeE.
TPYAOBOI0 BOCIIMTAHUA:



WHTEPEC K pa3uuHbIM cdhepam npodecCuoHaTbHON EeATeTbHOCTH, B TOM
YUCJIE€ CBS3aHHBIM C (QU3UKOW W TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBINA BBIOODP Oymymiei mpodeccuy u peam30BhIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpPa30BaHUIO B
obyacTu GU3HKHU Ha TPOTSKEHUU BCEH KU3HHU.

IKOJIOI'NYE€CKOI0 BOCIIMTAaHUA

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphI, OCO3HAHHE TJI00aTBLHOTO
XapakTepa SKOJOTUYECKUX POOIIeM;

IUTAHUPOBAHUE M OCYILECTBICHUE ACHCTBUM B OKpyKarouled cpeae Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA;

paciMpeHre OmbITa ACSATEIbHOCTH HKOJOTUYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PuU3uKe.

HEHHOCTH HAYYHOI'0O ITIO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HaHWE IEHHOCTM HAyYHOW NEATEIbHOCTH, TOTOBHOCTH B MpPOIECCE
U3ydeHUs (PU3UKH OCYIICCTBIIATH MPOCKTHYIO M HCCIEI0BATEIBCKYIO
JeSATSIIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
Bba3zoBble Jlornyeckune a1ecTBUA:

CaMOCTOSATENbHO  (opMyNnHUpoBaTh U  aKTyaIM3UPOBATh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh UENU JEATEIBbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU HX
JOCTHKECHUS,

BBISIBIISAITH 3aKOHOMEPHOCTM M TIPOTHUBOPEYMS B PACCMATPUBAEMBIX
(bU3HUECKUX SABJICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHHS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIITUXCS
MaTepUaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ITEIBHOCTb, OLICHUBATh COOTBETCTBUE
pEe3yJIbTATOB LIENSAM, OLICHUBATh PUCKU TTOCIIEACTBU U AEATEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B YCIOBHUSIX pPEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICUCTBHS;

pa3BUBaTh KPEAaTUBHOE MBIILJICHUE NMPU PEIICHUN KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBare/ibCKHue 1eMCTBUA .

BJIQJICTh HAyYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMHU
dbu3nuecKol HayKu;



BJIAJICTh HaBbIKAMH  y4€OHO-HCCIIEIOBATEIbCKOM u MIPOEKTHOM
NeATEeIbHOCTH B 00MacTh (DU3WKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY TOMCKY METOJIOB pelIeHus] 3a7ad  (PU3u4ecKoro
coAEepKaHUs, TPUMEHEHUIO PA3JIMYHBIX METOJIOB MO3HAHUS;

BJIAJIETh BHUJIAMU JEATEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS, €T0
WHTEpIIpeTallii, NPeoOpa30BaAHUIO0 U TPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX
CUTyalMsiX, B TOM YHCJIC MPU CO3[aHUU YYEOHBIX MPOEKTOB B 00JACTH
(1)7637197

BBISIBJISAITh MPUYMHHO-CJICICTBEHHBIE CBSI3M M AaKTyaJIU3UpPOBAThH 3ajiady,
BBIJIBUTaTh TUIOTE3y €€ pEUICHHs, HaxOAUTh APTyYMEHThl A
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU
pelieHus;

QHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ PEIICHUA 3aJa4d PE3YJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 33aJa4ylM B 00pa30BaTEIbHOU
NESATETLHOCTH, B TOM YHCIIE TIPU U3yUEHUN HUBUKU;

JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHUA 1O (U3MKE B MPAKTUYECKYI0 00JacTh
JKU3HEICATSIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;
BBIJIBUTaTh HOBBIC UCH, ITPE/JIaraTb OPUTMHAIBHBIE TTOAX0/Ibl U PEIICHUS;
CTaBUTh IIPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIIHNE AIbTEPHATHBHBIC PEIICHUS.

Pabora c ungopmanmeii:

BJIAJI€Th HABbIKAMHU MOJTY4YeHUs MHPOpMALMHU (PU3HUYECKOrO COJAEPIKAHUS
U3 UCTOYHUKOB PA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYLIECTBIIATH IOMCK,
aHaJIM3, CHCTEMAaTU3allMi0 M UHTEPIPETAlrI0 MHPOPMALUH PAITUYHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIb30BaTh CpPEACTBA HH(MPOPMALMOHHBIX W KOMMYHUKAI[MOHHBIX
TEXHOJOTUA B  PEIIEHUUM KOTHUTUBHBIX, =~ KOMMYHHUKAaTHUBHBIX U
OpraHM3alMOHHBIX 3a/ad C COOJIOJCHHEM TpeOOBaHUN 3PrOHOMMKH,
TEXHUKH O€30MaCHOCTH, THTUMEHBI, PecypcocOepexeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30I1aCHOCTH;

CO371aBaTh TEKCThl (PM3MUYECKOTO COJAEPKaHMS B pa3IUYHBIX (popmaTax ¢
yu€TOM Ha3zHayeHus: WHGPOpMaluMu U IeJIeBOM ayIuTOpUH, BbIOMpas
ONTHUMAaJIbHYIO (POPMY MPEICTABICHUS U BU3YAIU3ALIHH.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBHSA:



OCYIIECTBIISAITh OOIIEHHE Ha Yypokax (U3MKHM U BO BHEYPOUHOU
NEeATENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(QIMKTHBIX CUTyallUd M CMSTr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
MH/IMBU1yaJIbHOM paboThI;

BbIOMpaTh TEMATUKYy U METO/Ibl COBMECTHBIX JEUCTBUN C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJI€Ha KOJUIEKTUBA;

OPUHUMATh L€ COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTABJIATH IUIaH
JEHCTBUM, pacpeaesaTh poju ¢ y4ETOM MHEHU I YYaCTHUKOB, O0CYX/1aTh
pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJa M Ka)XJOr0 yYacTHUKA KOMaHIbl B
o01IuMi pe3ysabTaT no pa3padOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBATh HJIEH C MO3UIUU HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE ITOBEAEHUE B Pa3IMYHBIX
CUTyallusiX, TMpPOSABIATH  TBOPYECTBO M  BOOOpakeHHe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIE YHUBeEPCAJbHbIe YUeOHbIe IelicTBUS
Camoopranusanus:

CaMOCTOSATENIBHO ~ OCYIIECTBIISATh  ITO3HABATENIBHYIO  JICSTEIIBHOCTH B
obnmactu (U3UKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopMynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTAaBIIATH IJIaH PEUIEHUSI PACUETHBIX U Ka4€CTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHMs MPAKTUUYECKONH paboThl ¢ YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATIOUTECHHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpaTh  paMKH ~ y4yeOHOro mpeIMeTra Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHNM;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbD 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYIUIMU B 00JACTH
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTeNIbHBIM U KYyJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIBbHbIA HHTEJICKT:



J1aBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIAJICTh HABBIKAMHU TIIO3HABATEIBHOW pPEQIICKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JICMCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHUM;

UCIIOB30BaTh MpUEMBI pedieKCuu JUIsl OIEHKW CHUTyalluH, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OILICHMBATh PUCKHM M CBOEBPEMEHHO MNPUHUMATh PEUICHUS MO HX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apryMEHThl IPYTHX MpPU aHAJIU3E PE3yJIbTaTOB
JIEATEIILHOCTH;

MPUHUMATH Ce0sl, HOHUMAasi CBOU HEIOCTATKU U JOCTOUHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JPYTHX MpPU aHAJIU3€ PEe3yJIbTaTOB
JIeSITCIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIIMOKHU.

B mpouecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHMS MPOrpamMMBbl IO
¢u3uke I8 ypoBHS cpenHero ooOmero o6pa3zoBaHus Yy 0Oydarommxcs

COBEPILICHCTBYETCS IMOITUOHATBHBIH WHTEJUICKT, HPEAOJIararoIuit
chOpMHUPOBAHHOCTH:
e CAaMOCO3HaHWS,  BKIIOYAMOMIETO  CHOCOOHOCTH  TMOHHMATh  CBOE

AMOITMOHAIEHOE COCTOSTHUE, BUICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON
AIMOIMOHAIILHOM cepbl, ObITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBAHUS, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIMOCOOHOCTh aJaNTHPOBATHCA K
AMOITMOHAIEHBIM HM3MEHEHHUSM U TMPOSBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIONIEH CTPEMJICHUE K JIOCTHXKEHHIO 1IN
U yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOS U3
CBOHX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH  CIIOCOOHOCTh IMOHWUMATh  SMOIMOHAIBHOE
COCTOSIHWE JPYTHX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIMX  CIIOCOOHOCTh  BBICTPaUBATh
OTHOIIEHUS C JPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBIATH WHTEPEC W
paspemnarh KOHMIUKTHI.

I[TPEAMETHBIE PE3VJIbTATBI



K konny oOyuenusi B 10 knacce mpenMeTHbIe pe3ysbTaThl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh cHOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHUIA |

MOHUMATh POJb (U3UKK B  OKOHOMHUYECKOH, TEXHOJOTHYECKOM,
JKOJIOTUYECKOM, COIMANIbHOM M ATHYECKOM cdepax JesTeNbHOCTU
4eJioBeKa, pojib U MECTO (PU3UKU B COBPEMEHHOW HAyYHOU KapTUHE MUPA,
3HAYEHUE OIHUCATEIbHOM, CUCTEMATU3UPYIOIIEH, OOBACHUTEIBHON U
MPOTHOCTHYECKOW  (PYHKIUH  (HU3MYIECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKH U TEPMOJUHAMMKH, POJIb (PU3NYECKON TEOpUHU B
(dbopMHpPOBaHUY MIPEACTABICHUN O GU3UUECKONU KapTUHE MUPA;

paznuyaTh YCJIOBHS NPUMEHMMOCTH Mojened (U3MUecKuX Tel U
pOLIECCOB (SIBJICHUM): HMHEpLHAIbHAA CHUCTEMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJO, MaTepuajbHas TOYKA, PAaBHOYCKOPEHHOE JBUXECHHUE,
cBOOOJHOE majcHUEe, aOCONIOTHO ympyras aedopmainus, aOCOJIOTHO
yrnpyroe u adCoNIOTHO HEYIIPYroe CTOJKHOBEHHMSI, MOJIEIH T'a3a, >KUJIKOCTU
U TBEPAOTO (KPUCTAJUIMYECKOI0) TeJa, UJICAJIbHBIA a3, TOUSUHbIN 3apsij,
OJTHOPOAHOE DJIEKTPUUECKOE TOJIE;

pasnuyaTh ycJIOBHUS (TpaHUIbI, OO0JACTH) TPUMEHUMOCTH (U3UICCKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaM3UPOBaTh U OOBACHITH MEXAHMYECKHE TMPOLECChl U  SIBJICHUSA,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKU (OTHOCUTEIbHOCTD
MEXaHUYECKOTO JBWXEHHS, (OPMYyJIbl KHHEMATHUKHA PaBHOYCKOPEHHOTO
JBIDKEHUS, TIpeoOpasoBaHusi ['anmuies ns CKOPOCTH U TEPEeMEICHUS,
3akOHbl HpIOTOHA, TPUHUKUN  OTHOCUTEIBHOCTM ['amuies, 3aKkoH
BCEMUPHOTO TATOTECHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPruu, CBsI3b Pa0OTHl CUJIbI C M3MEHEHHEM MEXaHUYECKOW SHEPIHH,
yCIOBUSl paBHOBECHUs TBEPAOTO Tejla), MpPU HTOM HCIOJIb30BATh
MaTeMaTU4eCKoe BBIpAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBanuii ['anumes, BToOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHECHUS HMITYJbCA U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TSITOTCHUS,

aQHAIM3UPOBATh M OOBSICHATH TEIIJIOBBIC MPOIECCHI U SBJICHUS, UCTIONB3YS
ocHoBHble mojnoxkeHus MKT wu 3akoHB MonekynsapHOW (u3uku u
TePMOJUMHAMHUKN (CBS3b JIABJICHUS UJCAJIBHOTO Ta3a Cco CcCpeaHei
KUHETUYECKOW JHEPruer TEIUIOBOrO ABMKEHUS W KOHIECHTPAUUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTyphl BELIECTBA CO CPEAHEW KUHETUYECKOU
DHEPrUey TEMJIOBOIO JIBUKEHUS €r0 YaCTHL, CBSA3b JABJICHUS UICAIBHOTO
raza C KOHIEHTpalMel MOJIEKYJ M €ro TEeMIIEpaTypor, YpaBHEHHUE
MenneneeBa—Knanelipona, TmepBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH



COXPAHEHUsl SHEPIUH B TEIUIOBBIX IpoOIEccax), IPU 3TOM HCIIOJIb30BaTh
MaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, yKa3blBaThb  YCIIOBHUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Kiraneipona;

aQHAJIN3UPOBATh M OOBACHATH DIIEKTPUYECKHE SBJICHUS, HCHOJIb3Ys
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JEKTPOAUHAMMUKH (3aKOH COXpPaHEHMsI
AIEKTPUYECKOTrO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
IIEKTPOCTATUYECKOTO MOJS, MPUHLUII CYNEPHO3ULUU DIIEKTPUUYEC KUX
IIOJIEH, IIPU ITOM YKas3plBas yCJIOBHs NPUMEHHMOCTH 3akoHa KyioHa, a
TAK)K€ IPAKTUYECKU BAXKHBIE COOTHOLIEHUS: 3aKOHbI OMma Ui y4yacTka
HeNYM Y JUI1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsr Dapajes s 3IeKTpoIn3a);

OMHCHIBATh (PU3UYECKUE TPOLECCH W SIBICHUS, HCIOJb3Ys] BEITUUYHHBIL:
IIEPEMEILICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJl, CUIIA,
MOMEHT CHJIbI, JaBJICHHUE, IIOTCHIUAJbHAS DJHEPIUs, KUHETHUYECKas
SHEPrUs, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LUEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHUJla TSHKECTH, CUJIa YIPYTOCTH, CHJIa TPEHHS, MOLIHOCTD,
SHEPrus B3aMMOJEHUCTBUS Tena ¢ 3emi€id BONM3UM €€ MOBEPXHOCTH,
SHEeprusi ynpyrod nedopmanuy MOPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
abconroTHasl TeMIieparypa Teia, paboTa B TepMOJMHAMUKE, BHYTPEHHSIS
SHEpPrusl WACATBHOTO OJHOATOMHOTO Ta3a, paboTa HICAIbHOTO Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ wupeanbHOro TemioBoro
JBUTATEJISI; AIEKTPUUYECKOE I0JI€, HANPSHKEHHOCTD 3JIEKTPUYECKOro MOJIA,
HAIpsODKEHHOCTD TOJISI TOYEYHOI'O 3apsjia WM 3apspDKEHHOro Iapa B
BaKyyM€ M B JM3JIEKTPUKE, MOTEHLUHAT 3JIEKTPOCTATUYECKOTO IOJH,
pPa3HOCTh  MOTEHUMAJOB, JJIEKTPOABWXKYIAs CHJIa, CHJIA  TOKa,
HaIIPSDKEHUE, MOIIHOCTh TOKA, AJIEKTpUYEcKas EMKOCTh INIOCKOTO
KOHJIEHCAaTOpa, CONPOTUBIIEHUE YYacTKa LENH C IOCJIEI0BAaTEIbHBIM M
HapaJjIebHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO MO S
KOHJIEHCATOpa;

OOBACHATHL  OCOOCHHOCTM  MpPOTEKaHUs  (PU3IUYECKUX  SIBJICHUM:
MEXaHUYECKOE JBUKEHHUE, TEIUIOBOE JBU)KEHHWE YAaCTHIl BEIIECTBA,
TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JBIDKCHHE, AUBPy3us, ucnapeHue,
KHUIIEHHE U KOHACHCALM, TUIABJIICHHE U KPUCTAJIN3ALINS, HAPABIEHHOCTh
TeIUIoNnepeaaun, IEKTpU3alus Tell, SKBUIOTEHIMATIbHOCTh MOBEPXHOCTH
3apsXKEHHOTO MTPOBOTHUKA,

IPOBOJUTDH UCCIIET0BAaHUE 3aBUCUMOCTH OJJHOM (PM3NYECKON BEIMYUHBI OT
IpYyrOM €  HCHOJIb30BAaHMEM  MPSIMBIX  U3MEPEHUW, TIPU  ITOM
KOHCTPYHpPOBaTh YCTAaHOBKY, (PUKCUPOBATh pe3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUIE TpadUKOB ¢ Y4ETOM



a0COTIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JeNlaTh BBIBOJIBI 110 pe3yIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUs! (U3NYECKUX BEIWYHH, IMPH 3TOM
BBIOMpATh ONTUMAJIbHBIA METOJ] MU3MEPEHMs, OLEHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHONW TMIIOTE3bl: MIAHUPOBAThH
IKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYCHHBIE PE3YJIbTaThl W JENaTh BBIBOJ O CTATyc€ MPEIIOKEHHON
TUIOTE3bI;

coOmro/1aTh mpaBuia 0€30MacHOro TpyJa NpH MPOBEACHUHN HCCIEOBAHUN
B paMKax y4eOHOro JKCIEPUMEHTAa, IMpaKTHKymMa U  y4eOHO-
VCCIIENOBATEIBbCKOM M TPOEKTHOM JEATENBHOCTH C MCHOJIb30BAHUEM
U3MEpPUTETBHBIX YCTPOUCTB U J1a0OPaTOPHOr0 000PY10BAHMUS;

pemath pacy€THbIC 3ajlayd C SBHO 3aJlaHHOM M HESBHO 3aJlaHHOMN
¢u3znyecKoil MOJENbI0: Ha OCHOBAHMU aHANM3a YCJIOBUA OOOCHOBBIBATH
BBIOOp (u3Mueckoil MojenH, OTBEUawIllel TpeOOBaHUSM 3ajayH,
OpUMEHATh  (OPMYJIbl, 3aKOHBl, 3aKOHOMEPHOCTM M  IMOCTYJAThl
bu3MUecKuX TEOpUM MpU MCHOJIB30BAHUM MAaTEMAaTUYECKUX METOOB
penieHus 3a1a4, IpoOBOIUTh PacYEThl HA OCHOBAaHWU UMEOUINXCS JAHHBIX,
AHAJIM3UPOBATh pPE3yJIbTaTbl M KOPPEKTUPOBATH METOAbl PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3YyJIbTaTOB;

pelath KayecTBEHHbIE 3a/Jauyd, TpeOylollue MNPUMEHEHUs 3HaHUU U3
pa3HbIX pa3lenoB Kypca PU3UKH, a TAK)KE€ UHTErPalluu 3HAaHUM U3 Ipyrux
IIPEIMETOB ECTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAWBaTh JIOTHYECKYIO
LEMOYKY PACCYKJECHUI C OMOPOI HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS [JIi OOBSCHEHHUS OCHOBHBIX
OPUHLKIIOB PabOThI U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLECCOB;

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYMAIOLIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

AHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJACTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBA3AHHOW € (PU3MYECKMMH Mpolieccamu, C
MO3UILUN SKOJOTUYECKO 0€30MacHOCTH, MPEACTABICHUNA O PAIMOHAIBHOM
IPUPOAOIIOIB30BAHNN, & TAKKE€ Pa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHUN
HAyKd W TEXHOJOTMH U1 JANbHEHMIIEr0 pa3BUTUS YEJIOBEYECKOTO
o0111eCTBa;



MPUMEHSTh Pa3IU4HbIE CIIOCOOBI paboThl ¢ MHQPOpMaIen (GpU3nIecKoro
COJIEp)KaHUsI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMALIMOHHBIX
TEXHOJIOTH, TIPU 3TOM HCIOJH30BaTh COBPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTUM JJI1 TOHWCKa, MNepepadOTKUM W NpPenbsBICHUS Yy4dyeOHON u
HAYYHO-TIOMYJISIPHOU MH(GOPMAIK, CTPYKTYPUPOBAHUS U UHTEPIPETALUN
uHbOpMaIuK, TOMYyYEHHOW W3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHYECKH
aHAIM3UPOBaTh  MOJy4aemMyro  HMHpOpManMiO U OIEHMBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSBIISTD OpraHu3aliOHHbIE u M03HABATEIbHBIC yMEHUs
CaMOCTOSITENIFHOTO ~ MPUOOPETEeHUsI HOBBIX 3HAHUKW B  Ipolecce
BBITMIOJTHEHHS ITPOEKTHBIX U y4EOHO-UCCIIEI0BATENCKUX padoT;

paboTath B TpyNIE€ C HCIOJIHEHHUEM PA3JIMYHbIX COLMAJIBHBIX POJICH,
IUTAHUPOBATH PabOTy TPYIIIbI, PAMOHAIBHO PACIPEICIATh N€ITEIbHOCTh
B HECTAHJIAPTHBIX CUTYallUAX, aJI€KBATHO OLIEHUBATH BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIHI B PEIICHUE pPacCMaTpUBaeMON MPOOIEMBI;

IPOSIBIISITH MOTUBAIMIO K Oynymiel mpodecCHOHaIbHON IEATEIbHOCTH 10
CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIA.

K xoniy oOyuenust B Il knacce mnpenMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

NOHUMATh pOJb (U3UKK B  OKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeNbHOCTH YEJIOBEKa, POJib U MECTO
(GU3UKM B COBPEMEHHON HAyYHOM KapTHHE MHpA, POJb aCTPOHOMHHU B
IPAKTUYECKON JI€ATEIbHOCTH Ye€JIOBEKa U  JlajJbHEHIIEM HAay4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONUCATENIbHOM, CUCTEMATU3HPYIOLIEH,
OOBACHUTENFHON M TMPOTHOCTUYECKON (PYHKIUN (U3UUECKOM TEeopuu —
ANEKTPOJMHAMUKH, CIELHUATBHON TEOPUU OTHOCUTENBHOCTH, KBAaHTOBOM
¢u3uku, poas (HU3NUECKON Teopuu B (POPMUPOBAHUMU NPEICTABICHUN O
(¢u3nyuecKol KapTUHE MHpaA, MECTO (PU3NYECKOW KapTHUHBI MHpa B 00IIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TMPUMEHMMOCTH Mojelied (U3NUecKuxX Tel U
IPOLIECCOB  (ABJICHUI): OJHOPOAHOE DJIEKTPUUYECKOE U OAHOPOIHOE
MarHUTHOE TOJis, TAPMOHUYECKUE KOJIEOaHUsl, MAaTEMAaTUYECKUN MasTHUK,
VJICAJIBHBIN TIPYKUHHBIM MAasITHUK, TAPMOHUYECKHE BOJIHBI, WJICATbHBIN
KoJieOaTeIbHbINA KOHTYp, TOHKAs JTMH3a, MOJIEJIe aToMa, aTOMHOTO siApa 1
KBAaHTOBOW MOJECJIM CBETA;

paznuyuath yCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3AKOHOB;



aQHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIE TMPOIECCHl M SBIICHUA,
VCNOJIB3ySl OCHOBHBIC IIOJIOKEHUS W 3aKOHBI OJJICKTPOAWHAMHUKH U
CIICELMAIIBHOM  TEOPUM  OTHOCUTEJIBHOCTH  (3aKOH  COXpaHEHHUs
JJEKTPUYECKOTO 3apsiga, cuia Awmmepa, cwia JlopeHua, 3akoH
BJIEKTPOMAarHUTHOM  WHAyKUMHW, 1npaBwio  Jlenma, cBa3p  IJIC
CAMOWHAYKIIMM B DJJEMEHTE JJICKTPUYECKOM IENU CO CKOPOCTHIO
U3MEHEHUsS  CHJIBI  TOKA,  IOCTYJaThl  CHEHUAJIbHOW  TEOpUH
OTHOCHUTEJILHOCTH DUHINITEHHA);

aHAJIM3UPOBATh U OOBICHITH KBAHTOBBIE IIPOLIECCHI U SABJICHUSI, HCIOb3YS
MOJIOKEHUs]  KBaHTOBOW  (u3uku  (ypaBHEHHME  ODUWHINTEHHA  JIs
doroadpdexra, mepBbId W BTOPOM MOCTynarel bopa, mnpuHIHI
COOTHOIIECHMSI HeompeneaéHHocTeil ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOrO U MAacCOBOT'O YHMCEJI M SHEPTUU B SIACPHBIX PEAKLUSX, 3aKOH
PaJMOAaKTUBHOTO pacnaia);

OTHMCHIBATh (PU3WYECKUE TPOILECCHl W SBJICHHS, WCIIONB3Yysl BEIMYMHBI:
HaNpsHKEHHOCTD AJIEKTPUYECKOTO OIS, MTOTEHIMAT 3JIEKTPOCTATUYECKOTO
MOJIsI, PA3HOCTh MOTEHUUAJIOB, JJEKTPOABMKYIIAs CHJIA, WHIYKIHUA
MAarHuTHOTO IIOJIsl, MAarHUTHBIA TNOTOK, cuja AmImepa, WHIYKTHBHOCTb,
ANEKTPOABUAKYIIAS CUJIa CAMOWHAYKIWU, HSHEPrUsi MArHUTHOIO TMOJIS
MPOBOJTHHKA C TOKOM, PEIATUBHUCTCKUMA HMITYJIbC, IIOJHAS JHEPrus,
SHEPTHUsS TIOKOS CBOOOJHOW 4YAaCTHUIBI, DHEPTUS W UMITYyJIbC (OTOHA,
MAacCCOBO€ YMCJIIO U 3apsif A1pa, SHEPTUs CBA3U spa;

OOBACHIATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBICHUMU:
AJIEKTPOMAarHuTHasi MHIYKIUS,, CAMOMHAYKIIHS, pe30HAHC, HUHTEphEpPEeHITUS
BOJH, JAudpakius, AUCHEPCUs, I[IOJHOE BHYTPEHHEE OTPAKECHHUE,
dotoanektpuueckuii 3pdext (dhotodddext), anpda- u OeTa-pacnaabl
aqep, ramMMma-usiiydeHue sjep, (pu3ndeckue TPHUHIMIBI CHEKTPaTIbHOTO
aHanu3a u paboThI Ja3epa;

ONPENETATh HANPABICHUE WHAYKIIMU MArHUTHOTO MOJISI MPOBOJHHUKA C
TOKOM, CUJIbl AMriepa u cuJiibl JlopeHna;

CTPOUTH U300paXKEHUE, CO3/]aBAEMOE TIJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
Y PaCCUUTHIBATH €0 XapaKTEPUCTUKHU;

IIPUMEHATh OCHOBOIIOJIATAOIINE ACTPOHOMUYECKHUE IOHATHUS, TEOPUU U
3aKOHBl IS aHalu3a MW OOBSCHEHHS (UBHMYECKUX IPOIIECCOB,
MPOUCXOJAIINX B 3BE3/1aX, B 3BE3NHBIX CHUCTEMAX, B MEKIAIAKTUYECKOU
cpene; ABMKESHUsI HEOCCHBIX TeJl, IBOIOLNHM 3BE3/] M BCelleHHOM;
MPOBOJUTH HCCIENOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIUYUH C
UCIIOJb30BAaHUEM TMPSAMBIX HU3MEPEHUN, NPU ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3ysbTaThl MOJYYCHHOW 3aBUCUMOCTH



bu3nUeckux BEMWMYMH B BHIE TpaduKOB C Yy4ETOM aOCONIOTHBIX
MOTPEITHOCTE  W3MEpPEHWH, JelaTh  BBIBOABI 1O  pe3yjibTaTam
UCCIIEIOBAHUS;

POBOJUTh KOCBEHHbIE H3MEpPEHUs] (U3NYECKUX BEJIWYUH, NPU 3TOM
BBIOMpPATh ONTUMAJIbHBIA METOJ| U3MEPEHHs, OIIEHMBATh aOCOIIOTHBIE U
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUM;
MIPOBOJUTH OTIBITHI TIO MPOBEPKE MPEAIOKEHHONW TUIIOTE3bI: TUIAHUP OBATh
AKCIIEPUMEHT, COOUPATh HKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIYYCHHBIE PE3YJIbTaThl W JENaTh BBIBOJ O CTATyC€ MPEIIOKEHHON
TUIOTE3bL;

OTIMCHIBATH METOIBI MTOTYUCHUS HAYUYHBIX aCTPOHOMUYECKHUX 3HAHUA;
co0JiroaTh mpaBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIIEOBAHUN
B paMkKax y4eOHOro OJKCIEPUMEHTa, TMpaKTUKymMa U  y4eOHO-
UCCJIeIOBATEICKOM W TPOEKTHOW JESATEIBbHOCTH C HCIOJIb30BAHUEM
WU3MEPUTETHHBIX YCTPOUCTB U JTa0OpaTOPHOTO 000PYI0BAHHS,

peuate pacy€THhIE 3aJayd C SBHO 33JIJaHHOM W HESBHO 33JaHHOU
bu3NYecKol MOJENbI0: Ha OCHOBAaHWM aHAIW3a YCJIOBHS BBIOMpATH
dbu3znueckue MoOJeNH, OTBEYarol[Me TPEOOBAHUSAM 3a7auM, IMPUMEHSTh
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (U3UYECKUX TEOpHUil
Ipy  HWCIOJI30BAHUM MATEMAaTHYECKMX METOJIOB pEIICHUs 3ajad,
MIPOBOJUTH PAcUEThl HA OCHOBAHUHW MMEIONTUXCS JTaHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOJMBI PEIICHUS C YYETOM MOTYyYEHHBIX
pe3ybTaToB;

pemiaTh KadeCTBEHHBIC 3ajaud, TpeOyrollue NPUMEHEHHUs] 3HAHUU U3
Pa3HBIX pa3aenoB Kypca (Pu3nKH, a TAK)KE WHTETPAIMHA 3HAHUHN U3 JPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBAaTh JIOTUYECKYIO
IEMOYKY PACCYKJIEHUM C OTMIOPOM HA U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

WCIIOJIB30BaTh TCOPETUYCCKHWE 3HAHWS i1 OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB PaOOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

OPUBOJUTH TMPUMEPHI BKJIAJa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX -
GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHA;

aHAJIM3UPOBATh U OICHUBATH MOCICACTBUSA OBITOBON M MPOU3BOICTBEHHOMN
NESATETbHOCTH 4YEJIOBEKA, CBSI3aHHOM C (PU3UYECKHMH TMPOIECCaMU, C
MO3UIIMN IKOJOTUIECKON 0€30MacHOCTH, MIPEACTABICHUN O PAIMOHAIEHOM
MPUPOAOIIOIH30BAHNHN, & TAKXKE PA3yMHOM HCIOJIb30BAaHUHU JTOCTHKEHUHN



HAyKM W TEXHOJIOTUHA JJisi JajbHEHIIero pa3BUTUS UEJIOBEYECKOTO
00I1IeCTBA;

NPUMEHATh pa3jnyHbIe CcrocoObl paboThl ¢ HH(pOpManuen (GU3NIECKOro
COJepXaHUsA C UCIOJNb30BAaHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEXHOJIOTHH, TPU 3TOM HCIIOJIB30BaTh COBPEMEHHbIE HWH(OPMAIIMOHHBIE
TEXHOJOTHH I TIOMCKA, TMEepepadOTKH W TPEAbSBICHUS Y4eOHOU u
HAYYHO-TIOMYJISIPHOIN MH(OpMAaLIUY, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
UHQOpPMALIMU, TOJIYYEHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHaM3UpoOBaTh  IONyyaeMmMyl0  HMHQOpPMALMI0O W  OICHHWBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWH, TaK MU Ha OCHOBE
aHaJIM3a UCTOYHUKA HH(POpPMAIIUY;

TPOSIBIISITH OpTraHU3alMOHHBIC u M03HABATEIbHBIC YMEHHUS
CaMOCTOSITEJILHOTO ~ TMPUOOPETEHHsT HOBBIX 3HAHMH B  Ipolecce
BBITIOJIHEHUSI TPOEKTHBIX U y4eOHO-HCCIIE0BATEIBCKUX PadoT;

paboTaTh B TPYMIE C HCIOJIHEHWEM pPA3IUYHBIX COLUAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIIHOHATBHO PACHPENEIATh AESTEIbHOCTD
B HECTaHJAPTHBIX CUTYallUAX, aICKBATHO OLIEHWBATh BKJIAJ KaXXJIOTO H3
YYaCTHUKOB TPYIIIBI B PELICHUE PACCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITh MOTUBALMIO K Oyymiel mpoecCHOHaNbHON EATEIbHOCTH 10
CHEIUATBLHOCTIM (PU3UKO-TEXHUIECKOTO TTPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHWS ITPUPO/IbI
1.1 HayunsIiit MeTO MO3HAHUS TTPUPOIBI 3
Htoro no pazneny 3
Paszpen 2. MEXAHUKA
2.1 Kunemartuka 9 1
2.2 JluHamuka 8
2.3 Craruka TBEpAOTO Tea 4
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 8
Hroro mo pazueny 29
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 12
3.2 Tepmoaunamuka. TernoBbie MalIMHBI 16
33 ArperaTHble cOCTOsIHUS BeniecTBa. Da3oBbie 11 1
nepex bl
HWroro no pazneny 39
Paznen 4. 3JIEKTPOJAUHAMUKA
4.1 DNEKTPUUECKOE 10JIE 19
4.2 ITocTOSsTHHBIN SIEKTPUUECKUIA TOK 19




4.3 Toku B pa3nu4HbIX cpenax )
Htoro no pazneny 43
Pasznen 5. PUSHUECKHM TPAKTUKYM
51 dusznuecKuii IPaKTUKYM 13 13
Hroro 1o pasneny 13
PesepBHOE Bpemst 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 13




11 KIIACC

KoanuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Konrpouabusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MaruutHoe nose 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro 1o pasneny 27
Paznexn 2. KOJIEBAHUS 1 BOJIHBI
2.1 Mexannueckue KoineOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHHYeCKHe U JICKTPOMArHUTHBIE 10 1
BOJTHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOTHOBOH Ayann3m 15

4.2 ®dusnka aToma 5

43 ®dwu3mMKa aTOMHOTO SIpa ¥ 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 ‘ DEeMEHTBI aCTPOHOMUU U acTpOPU3UKU 10
Hroro no pazueny 10
Paznen 6. PUSHUECKHAN TPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKyM 13 13
Hroro mo pazueny 13
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 165 13







Ne i/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

KoanuyecTBOo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

Jdara
H3yUYeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

®dusnka — pyHAaMeHTaIbHas HayKa O
npupoje. HaydHbiil MeTos o3HaHus u
METOBbI UCCIEeI0BaHNS (PU3NIECKUX
SBJICHUN. DKCIIEPUMEHT U TEOPHS B
npoliecce Mo3HaHus npuposl. Habmonenue
U 3KCIIEPUMEHT B (pu3uKe

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

https://fipi.ru/ege/

AGCoIt0THAs U OTHOCHUTENbHAS
MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX
BenMuMH. CriocoObl U3MepeHus PU3NIECKUX
BEJIMYNH

https://resh.edu.ru/subject/28/

MopenupoBanue B pusuke. Poibs u mecto
¢u3UKM B JOPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTHHBI MUPaA, B IPAKTUYECKOMN
JESATEIBHOCTH JIIOJEH

https://ege.sdamgia.ru

Mexauunueckoe asmxenue. Cucrema
orcueta. OTHOCUTEIBHOCTh MEXAHUUECKOTO
newkenus. [Ipsimast u oOpatHas 3agaun
MCXAaHUKU

https://fipi.ru/ege/

Pagnyc-BekTop MarepraibHON TOYKH, €T0
MPOEKIIUU Ha OCU KOOpAUHAT. TpaekTopusl.
[Tepememenue. Ckopocts. X mpoekuu Ha
OCH KOOpAMHAT

https://resh.edu.ru/subject/28/



https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHre paBHOMEPHOIO
MPSIMOJIMHENHOTO JBUKCHHUS

https://resh.edu.ru/subject/28/

10.

CrnosxeHue nepeMenieHnii 1 CKOpOCTEH.
Pewenue 3anau

HepaBromepHoe nBuxxenne. MraoBeHHas
CKOpOCTh. Yckopenue. IIpsamonnneitnoe
ABUKCHUC C IMTOCTOAHHBIM YCKOPCHUEM.
I'padmueckoe onucanue MPSIMOIUHEHHOTO
JBUKEHUS C IIOCTOSIHHBIM YCKOPEHUEM

CBobosHOe najieHue. Y cCKopeHue
cBOOOHOTO NaIeHHs. 3aBUCUMOCTh
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX Tpaduku

JIBr>keHue Tesa, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

https://ege.sdamgia.ru

https://fipi.ru/ege/

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

11.

KpuBonnHueliHoe aBuxkenue. J[BM>keHUE Mo
OKPY>KHOCTH. YTJIOBas U JIMHEWHAas
ckopocts. [lepuon u yacrora.
[HeHTpOCTpEMUTEIIBHOE U MIOJIHOE YCKOPEHUE

https://ege.sdamgia.ru

12.

KontponbHas paboTa mo teme
"Kunematuka"

13.

14.

IlepBblif 3ak0oH Hbrorona. MHepuuanbubie
cuctemsl orcuéra. [IpuHiun
OTHOCUTENBHOCTH ["annes.
HewnnepunaneHble CUCTEMBI OTCUETA

Cuna. PaBHO€e#cTBYIOIIAs crita. Bropoii
3akoH HerotoHa. Macca. Bzaumonelicrsue

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru



https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/

ten. Tperuii 3akoH HerotoHa

15.

16.

17.

[IpuHnun cynepnos3unuu cuil. Pemenue
3a/1a4 Ha IpUMEHEHUe 3aK0HOB HproToHa

3aKOH BCEMHUPHOTO TATOTCHHS.
DKBUBAJICHTHOCTh I'PAaBUTAIMOHHON U
MHEPTHOU Macchl. Cuila TSKECTH U
YCKOpEHUE CBOOOIHOTO MaIeHuUs

Z[BI/I)KGHI/IC HEOECHBIX TEI U UX
HCKYCCTBCHHBIX CITYTHUKOB. HepBaﬂ
KOCMHUUYCCKast CKOPOCTh. 3aKOHEI Kennepa

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

https://fipi.ru/ege/

18.

19.

20.

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupoga u BUIBI CUIT TPEHHUSL.
JIBU>KeHHE B KHUAKOCTHU U rase ¢ y4éTom
CHUJIBI COTIPOTUBIICHUS CPEIBI

JaBnenue. ['ugpocraruueckoe JaBieHUE.
Cuna Apxumena

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

https://fipi.ru/ege/

21.

22.

23.

24,

AbcomotHO TBepaoe Teno. [locTynarenbHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPJOro Teja

MoMEHT cUJIbI OTHOCUTEIHLHO OCH
BpaieHus. [1meqo cuibl

CnoxxeHue Cuil, IPUIOKEHHBIX K TBEPIOMY
teiny. LleHTp TskecT Tena. Y cinoBus
paBHOBECHSI TBEPAOTO Tena. Buasl
paBHOBECHS

KonTponbhas pabora no teme "J{[uHamuka.
Crartuka TBEpaoro tena'

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

https://fipi.ru/ege/

25.

NMnynsc MmaTepralbHONM TOYKHU, CUCTEMBI
MaTepHaIbHBIX TOYEK. LIEHTp Macc cucTemsl

https://resh.edu.ru/subject/28/
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MaTCpHaJIbHBIX TOUYCK. TeopeMa O IBMXKXCHUU
LHEHTpa Macc

26.

27.

28.

29.

30.

Nmimynbe critbl U1 M13BMEHEHUE UMITYJTbCa
Tena. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTrBHOE JIBUKEHUE

MoMeHT HMITYJIbCa MaTepHaﬂBHOﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/IC 0 COXpaHCHUHU MOMCHTA
HMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

PaboTa cuiibl Ha MaJIoOM U Ha KOHEYHOM
nepemereHun. I'papuueckoe
IpeJCTaBIeHUEe PabOThl CHIIbL. MOIIHOCTD
CHJIBI

Kunernueckas sneprus. Teopema 06
W3MEHEHUN KMHETUYECKOU SHEPTUH
MaTepuaabHOii Touku. [loTeHnnanpHbIe U
HEeMOoTeHIUaIbHble cuiibl. [loTeHnanbHas
SHEPrus.

Bropas xocMuueckast ckopocTs TpeTbs
KocMHYecKast CKopocTb. CBs3b paboThI
HEIMOTEHIUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKON S3HEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHWYECKON IHEPTrUn

https://ege.sdamgia.ru

https://fipi.ru/ege/

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

https://fipi.ru/ege/

31.

32.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.
VYpasHeHue bepHymm Ui uaeanbHON
KUIKOCTU

Kontponbras padota mo teme "3akoHbBI
COXpaHEHUs B MEXaHUKe"

https://resh.edu.ru/subject/28/

33.

PazBuTue npeacraBineHuii 0 npupoe

https://resh.edu.ru/subject/28/



https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

teroTsl. OcHOBHBIE nooxkenust MKT.
Huddysus. BpoyHoBckoe nBrkeHne

CrtpoeHne ra3000pa3HbIX, KUJIKUX U
TBEPABIX Tel. XapaKTep ABUKEHHUS U

https://ege.sdamgia.ru

34. B3aMMOJICVCTBHS YacTUL BelecTBa. Macca u
pa3mepsl MoJiekya (aTomoB). KomudecTBo
BemiecTBa. [locrosHHas ABoraapo
35, Temneparypa. TemioBoe paBHOBECHE. https://fipi.ru/ege/
[Ikana Lenbcus. Pemenue 3agau
36. WneanbHelii ra3. ['a30BbIe 3aKOHBI https://resh.edu.ru/subject/28/
37, VYpaBHenue MeHnneneepa-Kianeipona. https://resh.edu.ru/subject/28/
Pemenue 3anau
38. AbcomtoTHas TemnepaTypa. 3akoH JlanbToHa https://ege.sdamgia.ru
39, M3onporiecchl B ueaabHOM rase ¢ https://fipi.ru/ege/
MTOCTOSIHHBIM KOJINYECTBOM BELIECTBA
40. I'padnueckoe npencraBneHne https://resh.edu.ru/subject/28/
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa
41. OcHoBHoe ypaBHenne MKT. Pemenue 3anau https://ege.sdamgia.ru
CBs13b a0COTIOTHON TeMIEpaTyphl https://fipi.ru/ege/
4. TEPMOJAMHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHUYECKOM HEepruei NocTynaTeabHOro
TEIJIOBOTO ABUKEHUS €€ YaCTHI]
13, O0600611eHre U cucTeMaTU3alus 3HaHUu#| 110
teme "OcHoBbl MKT"
m KonrtponsHas padora o Teme "OCHOBBI
MKT"
45, TepMmoauHamMuueckas cUCTeMa. 3a/laHue https://resh.edu.ru/subject/28/

BHEIIHUX ycsoBui juist T/ cucreMsl.



https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
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Bueminue u BHyTpeHHUE TapaMeTPhI.
[Tapametpsl T/] cuctemsbl Kak cpeaHue
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOTIMYECKOM YPOBHE

46.

Hynesoe Hauano TepMOAMHAMUKH.
Camonpoun3sBombsHas pemakcarus TJ]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

https://ege.sdamgia.ru

47.

48.

Mopenb ueasbHOTO Ta3a B TEPMOIUHAMUKE.

VYcinoBus TPUMEHUMOCTH 3TON MOAEITHN

VYpaBuenne Menzeneesa-Knaneiipona u
BBIPAKCHUE JIJI1 BHYTPEHHEN SHEPTUU

https://fipi.ru/ege/

https://resh.edu.ru/subject/28/

49.

BeIpaxxenue i1 BHyTpEHHEH SHEPTUH
OJIHOATOMHOI'0 HJICAJIbHOI'O Ta3a.
KBa3ucraTnueckue u HeCTaTUYECKUE
IIPOLIECCHI

https://ege.sdamgia.ru

50.

DneMeHTapHasi paboTa B TEPMOJIMHAMHUKE.
Brrauciienue pabotsl 1o rpaduky mpouecca
Ha pV-auarpamMme

https://fipi.ru/ege/

51.

Temnonepenaya Kak criocod N3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
coBepiIeHust paboTsl. Koneknus,
TETUIONPOBOAHOCTD, N3Ty4YCHHE

https://resh.edu.ru/subject/28/

52.

53.

KomnuectBo Temnorel. TemnoéMKoOCTh Teaa.
VY enbHas U MOJISIpHAs TETUIOEMKOCTH
BeIlleCTBA. Y IeJbHAs TEMJI0Ta CTOPaHUs
TOILTNBA

Pacuér xonnyecTBa TEIIOTHI IPU
Terionepeaaye

https://ege.sdamgia.ru

https://fipi.ru/ege/



https://ege.sdamgia.ru/
https://fipi.ru/ege/
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https://ege.sdamgia.ru/
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54.

[Tonsarue 06 aguabatHoMm mporecce. [lepBoiit
3aKOH TEPMOJAMHAMUKH

https://resh.edu.ru/subject/28/

55.

56.

57.

KonnuecTBo TemnoTel u paboTa Kak Mepbl
U3MEHeHUs BHyTpeHHel sHepruun T /1
CUCTEMBI

Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
PaBHOBECHBIX 1 HEPAaBHOBECHBIX IIPOLIECCOB.
Heob6patumocTs MpupoIHBIX MPOIIECCOB

HpI/IHI_[I/IHBI HCﬁCTBHH TCILJIOBBIX MAIllWH.

KIIJI. Makcumansaoe 3HaueHre KITM. Iuxm
Kapno. Pemenue 3anau

https://ege.sdamgia.ru

https://fipi.ru/ege/

https://resh.edu.ru/subject/28/

58.

OKOJIOTUYECKHE aCIIEKThI MCIIOJIb30BaHUS
TCIIJIOBBIX ,Z[BI/IFaTeJIeﬁ. Temnnosoe
3arpsA3HCHUC Oprxcaromeﬁ Cpcabl

https://ege.sdamgia.ru

59.

O0001IeHre 1 cucTeEMaTH3aus 3HAHUH 110
teme "Tepmoaunamuka. TemoBbie
MamnHae!"

https://fipi.ru/ege/

60.

61.

KonTponbHas pabota mo Teme
"Tepmonunamuka. TenaoBele MalIuHbI"
[TapooOpa3zoBaHue 1 KOHJICHCAIIHSL.
Ucnapenue u kunenue. Y ieiapHas TEII0Ta
napooOpazoBaHUs

https://resh.edu.ru/subject/28/

62.

HaCBIHIeHHI)Ie 1 HCHACBIIICHHEBIC I1aphl.
KauecTBeHHAs 3aBUCUMOCTbD INIOTHOCTH U
AAaBJICHUA HACBIIICHHOI'O mmapa OT
TEMIICPATYPhbI, UX HE3aBUCUMOCTD OT 00BéMa
HACBIIICHHOT'O I1apa. 3aBUCHMOCTh
TCMIICPATYPhI KUIICHUA OT JABJICHUA B

https://ege.sdamgia.ru
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JKUIKOCTH

63.

64.

65.

BrnaxaocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEIbHAS BIAKHOCTE. Perrenune 3amay

Teépnoe Teno. Kpucraminyeckue u
amopdHbIe Tena. AHU30TPONHS CBOWCTB
Kpuctaiios. [lnaBnenre u Kpuctamin3anus.
VY aenvHas TeruioTa miuasienus. CyonuMmanus

JHedbopmarnuu TBEpAOTO Tena. PacTsokeHue u
cxarue. Casur. Moayine FOnra. [Ipenen

yIpyrux aedopmariuii

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

https://fipi.ru/ege/

66.

TennoBoe pacIMpeHue KUJIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/I3M TCIIJIOBBIX
KoJe0aHuil 4acTuIl BElIeCcTBa

https://resh.edu.ru/subject/28/

67.

68.

[IpeoOpa3oBanue sHEPrUM B Pa3zoBbIX
nepexoax

VYpaBHeHue TemoBoro 6ananca. Pemenue
3aja4

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

69.

[ToBepxHOocTHOE HaTsKeHUE. KanusipHbie
siBJIEHUsI. J{aBieHue 1Mo UCKPUBJIEHHON
IOBEPXHOCTHIO KUJAKOCTU. Dopmyra
Jlannaca

https://fipi.ru/ege/

70.

O06001IeHre 1 cUcTeEMaTH3aus 3HAHUH 110
TeMme "ArperaTHbIe COCTOSTHUS BEIIIECTBA.
da3z0Bble IEPEXOBI"

https://resh.edu.ru/subject/28/

71.

KontponbHas padoTa mo teme "ArperaTasie
cocrostHus BemecTBa. da3oBbie mepexoanl”

72.

DnekTpu3anus Tel U €€ MpOosIBICHUSI.
Dnektpuueckuii 3apsia. [[Ba Bunia

https://resh.edu.ru/subject/28/
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https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

ANeKTpUYecKuX 3apsaaoB. [IpoBogHuKH,
IURJIEKTPUKU U ITOTYITPOBOJAHUKU

73.

74.

DneMeHTapHBIN AIEKTPUUYECKUI 3apsil.
3aKOH COXpaHEHHUs AIIEKTPUUYECKOr0 3apsia

B3aumoneiictBue 3apsaioB. ToueuHbie
3apsanbl. 3akoH Kynona. Pemenue 3anau

https://ege.sdamgia.ru

https://fipi.ru/ege/

75.

Dnektpuueckoe nose. Ero neiictBue Ha
AJIEKTPUUYECKUE 3aPSIbI

https://resh.edu.ru/subject/28/

76.

Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOuebIit 3apsan. JInauu HaNMPSH>KEHHOCTH
aneKkTpuyeckoro nosst. OqHOpoIHOE
JIEKTPUYECKOE T0JIe

https://ege.sdamgia.ru

77.

78.

IToTeHnmanbHOCTh QJICKTPOCTATHYCCKOI'O

mounst. PasHocTh MMOTCHIMAJIOB U HAITPS)KCHUC

IloTenumanbpHast OHEPTIU: 3apsi/ia B
QJICKTPOCTATUYCCKOM IT0JIC. IloTenuman
QJICKTPOCTATUYCCKOI'O MOJIA

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

79.

CBs13b HaNPSXKEHHOCTHU MOJISL U Pa3HOCTH
MIOTEHLIMAJIOB ISl DJIEKTPOCTATHYECKOT O
10JIs

https://fipi.ru/ege/

80.

81.

82.

[IpuHIUIT CYTIEPIIO3UITUH DIIEKTPHIESCKUX
nojed. Pemenune 3amau

[Tone Toueunoro 3apsaa. [loje paBHOMEPHO
3apsHKEHHOU Cephl

[Tose paBHOMEPHO 3apsHKEHHOTO M0 00BEMY
mrapa. [Tose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOI INIOCKOCTH

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

https://fipi.ru/ege/

83.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.

https://resh.edu.ru/subject/28/
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YcnoBue paBHOBECHS 3apsI0B

Z[I/ISHCKTpI/IKI/I " IOJIYITPOBOJAHHKHU B

https://resh.edu.ru/subject/28/

84 3IEKTPOCTATHYECKOM TOJIE
Konpaencarop. 21eKTpoEMKOCTh https://ege.sdamgia.ru
85. KOHJICHCATOpa. DJIEKTPOEMKOCTb IIIOCKOTO
KOH/JIEHCAaTopa
%6 [TapannensHOE M OCAEAOBATEIBHOE https://fipi.ru/ege/
COEIMHEHHNE KOHJIEHCATOPOB
87, DHeprus 3apsHKEHHOT0 KOHIEHCATOopA. https://resh.edu.ru/subject/28/
Pemenue 3agau
JIBrKeHre 3apsyKEeHHON YacTHIIbI B https://ege.sdamgia.ru
88. OJTHOPOIHOM 3JIEKTPHUYECKOM TIOJIE.
Pemenue 3agau
29, O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 https://fipi.ru/ege/
TeMe "DeKTpudeckoe noie"
9. Kontponbhas paboTa mo teme
"JnexkTpudeckoe mose"
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS https://resh.edu.ru/subject/28/
91. CYILIECTBOBAHUS TIOCTOSIHHOT'O
AIEKTPUIECKOTO TOKA
92. Hcrounuku Toka. Hanpsxenne u 3/1C https://ege.sdamgia.ru
93, 3akon OMa 1St yJacTKa [eTIH. https://fipi.ru/ege/
DJIEKTPUYECKOE CONTPOTUBIICHUE
3aBUCUMOCTD CONIPOTUBIIEHUS OJTHOPOJIHOTO https://resh.edu.ru/subject/28/
94. IPOBOAHUKA OT €r0 JUIMHBI U IJIOIAagu
MONEPEYHOr0 CEYEHUS
95. VY ienpHOE CONPOTUBIICHUE BEILIECTBA. https://ege.sdamgia.ru

Pemenue 3agau
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[TocnemoBarenbHOE, APALICIBHOE,

https://resh.edu.ru/subject/28/

% CMENIaHHOE COEIMHEHUE ITPOBOIHUKOB 1
97, Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX 1 https://ege.sdamgia.ru
neneit. [Ipasuna Kupxroda
98. Pabota snekTpuueckoro Toka. 3akoH 1 https://fipi.ru/ege/
Jxoyna —Jlenua. Pemenue 3anau
99. MOIHOCTB 3JIEKTPUYECKOrO TOKA. TermoBast 1 https://resh.edu.ru/subject/28/
MOIIHOCTb, BBIJENSIEMAsi HA PE3UCTOPE
100, OJ1C u BHyTpEeHHEE CONPOTHUBIICHUE 1 https://ege.sdamgia.ru
HMCTOYHHKA TOKA
101 3axon OMa 171 OJTHOM (3aMKHYTO ) 1 https://fipi.ru/ege/
anekTpudeckoil nenu. Kopotkoe 3ambikaHue
102. Pemntenue 3anau 1 https://resh.edu.ru/subject/28/
103. MoOImHOCTh HCTOYHHUKA TOKA 1 https://ege.sdamgia.ru
104. Konpaencarop B enu noCTOSIHHOTO TOKa 1 https://fipi.ru/ege/
105. Pemtenue 3agau 1 https://resh.edu.ru/subject/28/
106, Pemenue 3anau no teme "IlocTossHHBIN 1 https://ege.sdamgia.ru
AIEKTPUYECKUNA TOK"
107, Pemenue 3amau mo teme "TlocTosTHHBINM 1 https://fipi.ru/ege/
BJIEKTPUYECKUN TOK"
108, O06o061IeHre U cucTeMaTU3alus 3HaHUH| 110 1
teMe "[1oCTOSHHBIN 2NeKTpUYeCKuil TOK"
100, Kontponbnas padota o teme "[locTossHHBIN 1
AIEKTPUYECKUN TOK"
DJIeKTpuyecKas IpOBOAUMOCTD PA3IMUYHBIX https://resh.edu.ru/subject/28/
110. BEIIECTB. DJIEKTPUUECKUI TOK B METaJIIaX. 1

CBepXIpoBOANMOCTh
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111.

DNEeKTpUUECKUN TOK B pacTBOpax U
pacmiaBax 3JeKTpoauToB. 3akonsl dapanes
JUTS BJIEKTPOIIHU3a

https://ege.sdamgia.ru

112.

113.

DnekTpuueckuil Tok B razax. [lmazma

DJIEKTpUYECKUH TOK B BaKyyMe. BakyyMHbie
npubopsI

https://fipi.ru/ege/

https://resh.edu.ru/subject/28/

114.

DNEKTPUUECKUN TOK B MOTYIPOBOJAHUKAX.
[TonynpoBoIHUKOBBIE TPUOOPHI

https://ege.sdamgia.ru

115.

@uU3NYECKUN NPAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKa U HANPSKEHUS B
LETH TOCTOSTHHOTO TOKA MPH TOMOIIN
AHAJIOTOBBIX U IMU(POBBIX N3MEPUTEITHHBIX
pubopoB" unu "3HaKOMCTBO ¢ IUPPOBOIt
nabopatopueit o ¢pusuke. [Ipumeps
u3MepeHus: GU3NIECKUX BETUUUH MPH
MOMOIIM KOMITBIOTEPHBIX 1aTYNKOB"

https://efizika.ru

116.

®usnyeckuil npakTukyMm no teme "M3ydyenue
HEPABHOMEPHOI'O JBUKECHHUSI C LIENBIO
OIIpeeNIEHUsI MTHOBEHHOU ckopocTy"

https://efizika.ru

117.

118.

@uU3NYECKUN IPAKTUKYM I10 TEME
"H3mepeHue yCKopeHus mpu
MPAMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIOKEHUH 110 HAKJIOHHOM IUIOCKOCTH" MIIN
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHHU MPU PAaBHOYCKOPEHHOM JABUXKEHUU'

Pu3NYECKUl IPAKTUKYM IO TEME
"U3mepenune yckopeHust CBOOOHOTO
najgeHus" win "M3yueHue ABUKEHUS Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

https://efizika.ru

https://efizika.ru
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https://efizika.ru/
https://efizika.ru/
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119.

120.

121.

duznyeckuil npakTukyM no teme "M3ydyenue
JBUKEHUSI TeJIa 110 OKPY>KHOCTH C
MOCTOSIHHOM MO MOJIYJIIO CKOPOCThIO" MiIn
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHus KOHUYEeCKOro MasiTHUKA OT €ro
napamerpoB"

DU3NYECKUN TPAKTUKYM 10 TEME
"N3mepeHune paBHOICUCTBYIONIEH CUITbI PU
JBY)KEHUH OpycKa 10 HaKJIOHHOM
mockoctu" win "lIIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHHU JIBH)KEHUS Opycka
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTositHue OT ero Macchl”

Pu3NYECKU IPAKTUKYM I10 TEME
"HccnegoBanue 3aBUCUMOCTH CUIT
YIPYTrOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3rHOBOM 00pasiie, oT ux aegopmanun"
unu "V3ydeHue TBUKEHUS CUCTEMBI TeET,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
JIErKH# OJIOK"

https://efizika.ru

https://efizika.ru

https://efizika.ru

122.

@u3NYECKU NPAKTUKYM IO TEME
"U3mepenue koddduirerTa TpeHus mno
BEJIMYMHE YTJII0BOTO KO3 PUIIeHTa
3aBucumoctd Frp(N)" mnu "Mccnenosanue
JBM>KEHUS OpycKa 110 HaKJIOHHOM TJIOCKOCTH
C NepeMeHHbIM K03 hUIIMeHToM TpeHus"
iy "M3ydeHne ABM>KEHUS Ipy3a Ha Bally C
TpeHuem"

https://efizika.ru



https://efizika.ru/
https://efizika.ru/
https://efizika.ru/
https://efizika.ru/

123.

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MepeHune uMinysabca Teljia o TOpMO3HOMY
nytu" win "M3mepeHue CUiibl TATH,
CKOPOCTH MOJEIN 3JIEKTPOMOOIIIA U
MOIITHOCTU cuJibl TATK" WK "CpaBHEHUE
WU3MEHEHHUS UMITYJIbCa TeJa C UMITYJIbCOM
cwibl" unu "HMccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIIPYTroM B3auMoieicTBun"
win "M3MepeHne KHHETUYECKOM dHeprun
TeJa Mo TOPMO3HOMY ITyTH"

https://efizika.ru

124.

®duznyeckuil npakTukym no teme "M3ydyenue
M30TEPMHUUYECKOTO MpoIecca
(pexoMeH10BaHO UCTI0NIb30BaHue LU(POBOH
naboparopun)" win "V3ydeHue n30X0pHOTO
npouecca" wim "M3ydenne n306apHoro
npouecca” win "l[IpoBepka ypaBHEHUS
COCTOSIHUSA"

https://efizika.ru

125.

126.

@uU3NYECKUI IPAKTUKYM II0 TEME
"N3mepenue yaenbHol TernaoéMKocTu" nin
"HccnenoBanue nporecca OCTbIBAHUS
BemiecTBa" win "MccienoBanue
agnabaTtHoro npouecca” unn "M3ydyenue
B3aUMOCBS3U YHEPTUU MEKMOJIEKYIIPHOTO
B3aUMOJCICTBUS U TEMIIEPATypbl KUTICHUS
JKUIKocTen"

dusnyeckuil npakTukyM no teme "M3ydenue
3aKOHOMEPHOCTEN UCIIapeHUsl JKUAKOCTENH"
niu "M3MepeHne yaeabHON TEIIOoThI
r1aByieHus Japaa" win "M3ydeHnre cBOMCTB

https://efizika.ru

https://efizika.ru



https://efizika.ru/
https://efizika.ru/
https://efizika.ru/
https://efizika.ru/

HachIIEHHBIX NapoB" wiu "U3mepenue
a0COIOTHON BIQKHOCTH BO3/lyXa M OLIEHKA
Macchl mapoB B momeniennn". Mamepenue
ko3¢ dulreHTa MOBEPXHOCTHOTO HATSKEHUS

@uU3NYECKU IPAKTUKYM 110 TEME https://efizika.ru

"HcceqoBaHne CMENTAHHOIO COEUHEHUS
pesucropoB" win "M3Mepenne yneabHoro
COTIPOTHUBIICHUS TIPOBOTHUKOB" HITN
"HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA OT

127.

HaIpPsHKEHUS JJIs1 JIaMITbl HaKaJTuBaHUs "

PesepBHeIil ypok. O000IICHHE 1 https://ege.sdamgia.ru

128. cUCTeMaTH3anus 3HaHUU 110 TEME 1
"Kunematuka"

PeseprubIil ypok. O600611eHIE 1 https://fipi.ru/ege/
129. cHCTEeMaTH3aInsI 3HaHUH T10 TeME 1

"Tunamuka"

PesepBHelit ypok. O60011IeHNE 1 https://ege.sdamgia.ru

130. cucTeMaTu3alus 3Hanui no teme "CraTuka 1
TBepaoro Tena"

PesepBHelit ypok. O60011IeHNE 1 https://fipi.ru/ege/

131. cUCTEMATHU3aIKI 3HAHUH 110 TeMe "3aKOHBI 1
COXpaHEHUs B MEXaHUKe"

PesepBHeIit ypok. O000IICHHE 1 https://ege.sdamgia.ru
132. cucTeMaTu3anus 3HaHuH Mo TeMe "OCHOBEI 1

MOJIEKYJISIPHOKUHETUYECKON TeOpun"

PeseprubIil ypok. O60061eHIE 1 https://fipi.ru/ege/

133. cUCTEeMaTH3aInsI 3HaHUH T10 TeMe 1
"TepmoanHamuka. TenaoBbie MalIUHbI"



https://efizika.ru/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://ege.sdamgia.ru/
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https://ege.sdamgia.ru/
https://fipi.ru/ege/

PesepBHelit ypok. O000ICHHE 1
CHCTEMAaTH3alMsl 3HaHUH 10 TeMe
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBble Iepexoibl"

134.

https://ege.sdamgia.ru

PesepBHelil ypok. O600ICHHE 1

135 CHUCTEMaTHU3aIUs 3HAHUH 110 TEME
' "Dnexrpuueckoe nose. [locTostHHBIN

SJIGKTpI/ILIeCKI/If/'I TOK

https://fipi.ru/ege/

136.  HroroBas KOHTpoJIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

170

13



https://ege.sdamgia.ru/
https://fipi.ru/ege/

11 KIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jdara
Tema ypoka Kontpoabnbie IIpakThyeckue o0pazoBaTebHbIE
n/n Bceero U3yYeHUS
padoThI padoTbI pecypcbl
B3anMoieiicTBre TOCTOSTHHBIX https:// resh.edu.rg/ subject/28/
1 1 https://ege.sdamgia.ru
MarHuTOB U ITPOBOJTHUKOB C TOKOM. httos.//fipi.ru/ege/
MarnutHoe nosue. ['unoreza Ammnepa
Bektop MarHuTHON HHAYKIHH. https://resh.edu.ru/subject/28/
5 [IpuHIMI cynepno3unuu 1 https://ege.sdamgia.ru
MAarHuTHBIX IToyed. JInauu https://fipi.ru/ege/
MarHuTHON MHIYKIIUH
https://resh.edu.ru/subject/28/
3 MarauTHO€E 10JIe POBOJIHUKA C 1 https://ege.sdamgia.ru
ToKOM. OnbIT DpcTena https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
4 Cunia Amriepa, e€ HampaBJICHUE U 1 https://ege.sdamgia.ru
MOZYJIb https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
5 P 1 https://ege.sdamgia.ru
CIICHHES 347121 https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
6 [Ipumenenune 3akoHa AMrepa. 1 https://ege.sdamgia.ru
DIIEeKTPOU3MEPUTEIBHBIE TPUOOPHI https://fipi.ru/ege/
7 Cuna JlopeHiia, e€ HanpaBJI€HHUE U 1 https://resh.edu.ru/subject/28/

MOJyJb. JIBUXKEHHE 3apsyKEHHOM

https://ege.sdamgia.ru
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https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/

YaCTHULIbI B OAHOPOJHOM MAaroHuTHOM
I10JIC

https://fipi.ru/ege/

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

uHaykiuu. [Totok BekTopa

8 Pewenne 3ana4 https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru

9 Pabota cunbl Jlopennia httos://fipi.ru/ege/
https://resh.edu.ru/subject/28/

10 Pemiere 3a1a4 https://ege.sdamgia.ru
https://fipi.ru/ege/

MarsuuTHOE T0JIe B BEIIECTBE. https://resh.edu.rg/subiect/28/

11 deppoMarHeTHky, napa- u https://ege.sdamgia.ru

’ https://fipi.ru/ege/
IMaMardHeTUKU
OCHOBHEIE CBOHCTBA https://resh.edu.rtf/subiect/ZS/
12 ¢deppomarneTkos. [Ipumenenue hitps://egescamgie
pp - 1P https://fipi.ru/ege/
(beppoMarHeTuKoB
https://resh.edu.ru/subject/28/
13 Pemrenue 3agad mo reMme https://ege.sdamgia.ru
"MarautHoe mose" https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
14 Pemtenue 3agad mo reMe https://ege.sdamgia.ru
"MarautHoe moJe" https://fipi.ru/ege/
15 SIBnenue >J€KTPOMArHUTHOM https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru
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MAarHUTHOM MHIYKLIIHHU

https://fipi.ru/ege/

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

16 OAC mnayxumu https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMHU https://ege.sdamgia.ru
(Dapaz[e;{ https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
18 BuxpeBoe anekTpruueckoe moiie. https://ege.sdamgia.ru
Toku @yko https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
19 O/JIC uHAYKIMH B ABUKYIIUXCS https://ege.sdamgia.ru
MMPOBOJAHUKAX https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
20 p https://ege.sdamgia.ru
CILICHHUC 3a/1a1 https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru
21 IIpapuo Jlenna https://fipi.ru/ege/
WykrusHocTh. Karyika https://resh.edu.rlf/subiect/28/
99 T —— https://ege.sdamgia.ru
AYK I https://fipi.ru/ege/
HOCTOSIHHOI'O TOKa
Snenne camommykipa. DJIC https://resh.edu.rtf/subiect/28/
23 https://ege.sdamgia.ru

CaMOMHAYKINU

https://fipi.ru/ege/
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9Hepr1/1;1 MAarauMTHOIO ITOJIAA KaTyIIKHU

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

24 -~
C TOKOM. DJIEKTPOMarHuTHOE IoJie https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
o5 Pewwerie 34041 https://ege.sdamgia.ru
A https://fipi.ru/ege/
OGOGLICHHE U CHCTEMATH3ALIS https://resh.edu.rg/sub|ect/28/
2% SHAHML 10 TeMe https://ege.sdamgia.ru
https://fipi.ru/ege/
"DnexkTpoguHaMuka"
https://resh.edu.ru/subject/28/
KonrtponbHas pabora no Teme https://ege.sdamgia.ru
27 " " -~
DneKTpoAuHAMUKA https://fipi.ru/ege/
KomebaTenbHas CHCTEMA. https://resh.edu.rtf/subiect/ZS/
28 CB00OOgHBIE KOJIEOAHUS https://ege.sdamgia.ru
A ’ https://fipi.ru/ege/
IMapmonnueckue konedaHus
Kunemarnueckoe U TUHAMHUYECKOE https://resh.edu.ru/subject/28/
29 OIMCAaHUE KOJIEOATENBHBIX https://ege.sdamgia.ru
. https://fipi.ru/ege/
NBYKCHUHU
DHepreTuueckoe onucanue. BeiBoj
JIMHAMHYECKOTO OIUCAHHS https://resh.edu.rg/sub|ect/28/
30 rapMOHUYECKUX KOJICOaHUN U3 UX https://ege.sdamegia.ru
P https://fipi.ru/ege/
SHEPTETUYECKOTO U
KHMHEMATUYECKOT'O OIMCAHUS
31 AMIUTHTY A H (a3a Korebanmi https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru



https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/

https://fipi.ru/ege/

32

[Tepron 1 yacToTa KOJICOAHHIA.
[Tepuoa mManbIx cBOOOIHBIX
KoJeOaHui MaTeMaTHYECKOTO
MmasiTHHKA. [Teprnor cBOOOTHBIX
KOJICOaHUH TIPYKUHHOTO MasTHUKA

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

https://fipi.ru/ege/

33

34

3aTyxatromue KojieOaHusl.
BoeinyxneHHble Kose0aHus.
Pe3onanc

ABTOKOJIEOaHUSA

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

https://fipi.ru/ege/

35

36

37

Pemrenue 3anau

Ypok-koHpepenmus "MexaHndeckue
KoJie0aHusl B My3bIKaJIbHBIX
HMHCTpyMeHTax"

O0001IeHYE ¥ cCUCTEMAaTU3 AU

3HaHUH 110 TeMe "MexaHuuecKkue
KoJieOanusa"

38

DneKTpOMarHuTHBIE KoJIeOaHusI.
KonebaTenpHbI KOHTYD

39

®opmyna Tomcona. CBsi3b
aMIUIATY/IbI 3apsia KOHAEHCaTopa C
aMIUIATYI0M CUJTBI TOKA B
KOJIeOaTeIbHOM KOHTYpE

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

https://fipi.ru/ege/

40

3aKOH COXpaHEHUsI SHEPTUHU B
ujiealbHOM KoJieOaTeTbHOM KOHTYpe

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

https://fipi.ru/ege/
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3aryxarolue IEKTPOMarHuTHbIE

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

41 K HUd. BelH HHEI -
oneba yxAC c https://fipi.ru/ege/
ANEKTPOMArHUTHBIEC KoieOaHus
TlepeMenHbIit TOK. Pe3nctop 1 https://resh.edu.rlf/subject/ZS/
42 KOHJIEHCATOP B I[ENU [IEPEMEHHOIO https://ege.sdamegia.ru
A pB I p https://fipi.ru/ege/
TOKa
43 Karymika uHIyKTUBHOCTH B LIENTU
MEPEMEHHOTO TOKa
44 3axon OMa 11 AIEKTPUYECKON Lienu
MIEPEMEHHOTO TOKa
MOIIHOCTh MEPEMEHHOTO TOKA.
45 AMIUTMTYIHOE U IEVCTBYIOIIECE
3HAYCHUE CHJIBI TOKA M HAIPSHKCHHUS
46 Pe3oHaHC B 35ekTprUecKol 1enu
47 Pemnrenue 3anau
UneansHplid Tpanchopmarop. https://resh.edu.ru/subject/28/
48 [IpousBoxacTso, nepenaya u https://ege.sdamgia.ru
noTpebIieHne NEeKTPUUECKON https://fipi.ru/ege/
SHEPTUHU
DKOJIOrM4eCcKre pUCKU TIpU
IPOM3BOJICTBE DIEKTPOIHEPTUH. https:// resh.edu.rg/ subject/28/
49 KyneTypa ncrnonb3oBaHus https://ege.sdamegia.ru
YARTYP . https://fipi.ru/ege/
AJIEKTPOIHEPTUH B TIOBCETHEBHOM
KU3HA
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru
50 Pemenue 3amau

https://fipi.ru/ege/
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o1

Pemenue 3agau

O0001IeHYE ¥ cCUCTEMAaTU3 AU

52 3HAHUH 110 TEME
"DneKTpOMarHUTHBIE KOJIeOaHus "
MeXaHIYECKIE BOIHEL https://resh.edu.ru/subject/28/
53 XapaKkTepUCTUKN MEXAaHUUECKUX https://ege.sdamgia.ru
p p https://fipi.ru/ege/
BOJIH
https://resh.edu.ru/subject/28/
54 CBoiicTBa MEXAHNYECKNUX BOJIH https://ege.sdamgia.ru
1 https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
55 3ByK. XapaKTEPUCTUKHU 3BYKA https://ege.sdamgia.ru
yK. Aap p y https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
56 Wudpa3syk u ynprpassyk. LllymoBoe https://ege.sdamgia.ru
3arpsA3HEHUE OKPYXKAIOLIEH CPebl https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
57 Pewweie 3041 https://ege.sdamgia.ru
A https://fipi.ru/ege/
DIEKTPOMArHUTHBIE BOJIHBI. https:// resh.edu.rg/ subject/28/
58 3nydyenune 3nmeKTpOMarHuTHEIX https://ege.sdamgia.ru
yd p https://fipi.ru/ege/
BOJIH
https://resh.edu.ru/subject/28/
59 DHeprus IEKTPOMATrHUTHBIX BOJIH. https://ege.sdamgia.ru

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

https://fipi.ru/ege/
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[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

60 I[IpuMeHeHNE DIIEKTPOMArHUTHBIX
p p https://fipi.ru/ege/
BOJIH B TEXHHKE U OBITY
IIpuHIMIIB paUOCBSI3H 1 https://resh.edu.ru/subject/28/
61 TeneBuaeHus. Pagnomokamust. https://ege.sdamgia.ru
DNEeKTpOMarHuTHOE 3arpsi3HEHNE https://fipi.ru/ege/
OKpY>KaroIleu cpeibl
62 KonTponbHas pabota mo Teme
"Konebauus 1 BOJIHBL"
https://resh.edu.ru/subject/28/
63 Cger. 3aKOH MPSIMOJIMHEHHOTO https://ege.sdamgia.ru
pacupoCTpaHEeHUs CBETa https://fipi.ru/ege/
Pelienye 3a1a4 Ha IPHUMEHEHHE Ettps://resh.((ejdu.ru/subiect/28/
o ttps: . ia.
64 3aKO0HA MPSIMOJIMHEWHOTO D //etgc'a >CamE’a.[L
https://fipi.ru/ege/
pacrpocTpaHeHHUs CBETa
https://resh.edu.ru/subject/28/
65 Otpaxenue ceta. [lnockoe https://ege.sdamgia.ru
3epkaino. Cheprueckoe 3epKaio https://fipi.ru/ege/
[Ipenominenue cBeta. AGCONIOTHBIN
¥ OTHOCHTEIBHBIH MMOKA3aTelb :ttpszj ; resh.((ejdu.ru/ subject/28/
ttps://ege.sdamgia.ru
66 npesomiienud. IlonHoe BHyTpeHHEE
p . yIp https://fipi.ru/ege/
otpaxxenue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS
Pelnenye 3a1a4 Ha IPHMEHEHHE https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru
67 3aKOHOB OTPa)KEHUS U TIPEITOMIICHUS

CBCTa

https://fipi.ru/ege/
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Xon nydeit B npusMe. lucniepeust

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

68 cBera. ClokKHBII cocTaB 0eJIoro hitps://fipi.ru/ege/
cBerta. [lBer
https://resh.edu.ru/subject/28/
69 JIun3zpl. @OKyCHOE PacCTOSIHUE U https://ege.sdamgia.ru
ONTUYECKAs CUJIA JIUH3BI https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
20 [TocTpoenue n3o00pakeHUH B JIMH3aX https://ege.sdamgia.ru
U UX CUCTEMaXx. YBEJINYEHUE JINH3bI https://fipi.ru/ege/
PelleHye 3a1a4 Ha IOCTPOCHHE https://resh.edu.rtf/subiect/ZS/
71 N300paKEHUMH, ITOTYYaEMBIX C https://ege.sdamgia.ru
p ’ ¥ https://fipi.ru/ege/
IIOMOIIIBIO JINH3
https://resh.edu.ru/subject/28/
12 I'ma3 kak onTuueckas cucreMa https://ege.sdamegia.ru
https://fipi.ru/ege/
Pemene 3anau. [Ipeenst https://resh.edu.rtf/subiect/28/
73 IPUMEHUMOCTH T€OMETPHUIECKON https://ege.sdamgia.ru
p P https://fipi.ru/ege/
ONTHUKH
https://resh.edu.ru/subject/28/
CKopocCTh CBETA U METOJIBI €€ https://ege.sdamgia.ru
74 -~
U3MEPEHUS https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru
75 Jucnepcus cseta

https://fipi.ru/ege/
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76 WuTepdepennus ceera httos://fipi.ru/ege/
KorepeHTHBIE HCTOYHHUKH. Y CIIOBUS https://resh.edu.ru/subject/28/
77 HaOJIOACHNST MAKCUMYMOB U https://ggg.sdamgla.ru
https://fipi.ru/ege/
MUHHMYMOB
78 Pewenue 3amau
79 [Ipumenenue nuTeppepeHun
80 Hudpakius cBeta
81 JudpakiuonHas pemeTka. Y cioBue
HaOJIOICHNUS TJIABHBIX MAKCHMYMOB
82 Pemenue 3amau
83 [TorepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera
84 Pemenue 3amau
85 CBeToBBI€ ABIICHUS B IPUPOJIE
86 O060061eHne U cucTeMaTHu3alus
3HaHui 1o teme "OnrTuka"
87 KonrtponsHas pabora o Teme
«Onruka»
I'paHu1IBI TPUMEHUMOCTH
88 KJIACCUYECKON MEXaHHUKH. 3aKOHBI
AJIEKTPOJMHAMUKHU U TIPHHLIUATT
OTHOCHUTEJIEHOCTH
89 [TocTynatel cienuanbHON TEOPUU

OTHOCHUTCIBHOCTHU
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IIpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeobpazoBanus
Jlopenua. YcinoBue npu4MHHOCTH.

90
OTHOCHUTENBHOCTE
OJIHOBPEMEHHOCTH. 3aMe1JICHUE
BPEMEHHU U COKpAIICHUE TJTUHBI
https://resh.edu.ru/subject/28/
01 DHeprusi U UMITYJIbC https://ege.sdamgia.ru
PENSATUBUCTCKOM YaCTULIBI https://fipi.ru/ege/
CBAI3b MACCHI ¢ SHEPTHeit 1 https://resh.edu.rtf/subiect/ZS/
92 WMIIYJIbCOM PEIATUBUCTCKON https://ege.sdamgia.ru
Y p https://fipi.ru/ege/
YaCTHI[bL. DHEPTHUS TTOKOS
https://resh.edu.ru/subject/28/
93 PaBHOBecHOE TEIIIOBOE U3IIyUEHNE https://ege.sdamegia.ru
¥ https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
94 3akoH cMeleHus Bunaa https://ege.sdamgia.ru
m https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
95 T'unoresza M. IInmanka o xBaHTax. https://ege.sdamgia.ru
doToHBI https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
96 DHeprus M uMITyIThe GOTOHA https://ege.sdamgia.ru
cp YIBC QOTO https://fipi.ru/ege/
97 ®orodrddext. OnbiThl A. T https://resh.edu.ru/subject/28/

CroneroBa. 3akoHbl poTorddekra

https://ege.sdamgia.ru
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VYpaBueHnue DitHmITeHA 15

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

98 dororddekra. "Kpacnas rpanumna" hitps://fipi.ru/ege/
dororddekra
https://resh.edu.ru/subject/28/
99 JaBnenue cBera. Onbitsl [1. H. https://ege.sdamgia.ru
JleOeneBa https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
100 BoJHOBEIE CBOICTBA YaCTHII httpS://e.g?'Sdamgia'ru
https://fipi.ru/ege/
Bonnsl ne bpoitns. /[nuna BonHbI 1€
101 Bpoiins u pa3mepsl obnactu
JIOKAJIU3AIMK IBUKYIIEHCS YaCTHUIIbI
102 KopnyckynsapHO-BOITHOBOM Ayalln3m
103 Judpakius 3JeKTPOHOB Ha
KpUcTaliax
Crnenunduka usmepeHuit B
104 Mukpomupe. CooTHOIIEHUS
HeomnpeaenénHocrel ['elizenOepra
105 Pemenue rpaduyeckux 3anau
106 Pemenue pacuéTHbIX 33124
KonTponbHas paboTa mo Temam:
107 "Ocnossl CTO", "KopmyckyiisspHo-
BOJIHOBOM nyanu3m"
108 OMBITHI 11O UCCIIEIOBAHUIO CTPOCHUS

aroma. [IimanerapHas Mozenb aToma
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Pesepdopna

109 IToctynartel bopa
https://resh.edu.ru/subject/28/
110 Buasl ciektpoB. CriekTp ypoBHEi https://ege.sdamgia.ru
3HEPTUU aTOMa BOJIOPOJia https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
111 CrioHTaHHOE U BBIHYXKIEHHOE https://ege.sdamgia.ru
M3JIy4eHHUE CBETA https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru
112 Hasep https://fipi.ru/ege/
Hyknonnas Monens sapa https://resh.edu.ru/subject/28/
113 I'eitzenbepra-MBanenko. 3apsg u https://ege.sdamgia.ru
MaccoBOE YUCIIO spa. M30TOmbL https://fipi.ru/ege/
PannoakTuBHOCTH
3aKoH paJiMOAaKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
114 n3iydeHus. BiousHue
PaaNOAKTUBHOCTU Ha KUBbIE
opranusmsl. Jlozumerpus
DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepusie cuibl. [ledext maccsl _
anpa. Sepubre peaim. SiepHbie https://resh.edu.rlf/sub|ect/28/
https://ege.sdamgia.ru
115 peaktopsl. [Ipobnemsl

YIPaBISIEMOTO TEPMOSAIEPHOTO
CHUHTE3a. DKOJIOTUYECKUE aCTIEKThI
pa3BUTHSA AIEPHON SHEPTETUKU

https://fipi.ru/ege/
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116

Mertobl perucTpanuu u
HCCIICIOBAHUS AJIEMEHTAPHBIX
yactuil. DyHaaMmeHTaIbHbIC
B3aUMOJICUCTBUSI. bapruoHbI, ME30HBI
u nentoHsl. [Ipeacrapienue o
CrangaprHoii Moaenu. KBapk-
TJIFOOHHAS. MOJEINb aJPOHOB

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

https://fipi.ru/ege/

117

®uzuka 3a npeaenamu CTaHAapTHON
moaenu. TéMmHasg maTepusi U TEMHAS
sHeprus. EnuncTBo pusmueckoi
KapTUHBI MUpPa

https://resh.edu.ru/subject/28/

https://ege.sdamgia.ru

https://fipi.ru/ege/

118

Dransl pa3BUTHS ACTPOHOMUHU.
3HaueHue aCTPOHOMUU

119

[TpMEHIMOCTE 3aKOHOB (PU3UKH IS
00BSICHEHUS TPUPOIbI KOCMHUUECKHUX
00BEKTOB. MeToabI
ACTPOHOMHUYECKUX HCCIIeIOBAHUN

120

121

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIHI,
BHeaTMoc(epHast aCTpOHOMHUS

Bun 38é3nnoro neba. Co3sesnus,
SIpKI/Ie 3Bé3)II)I, IIJIAHETBI, UX BUJANMOEC
JBIKEHUE

122

Comnneunas cuctema. ComHILe.
ComnHeuHast aKTUBHOCTE. MICTOUYHUK
sHepruu CoJiHLA U 3BE3]

123

3BE3bI, NX OCHOBHBIE
XapakTepUCTUKHU. [luarpamma
"CreKTpaJIbHBIN Ki1acc —



https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
https://ege.sdamgia.ru/
https://fipi.ru/ege/

CBETUMOCTE"

3Be3 bl TIaBHOMH

124
MIOCJIEIOBATEIHLHOCTH
BuyTtpennee ctpoeHnue 3BE3 1.
CoBpeMeHHbIE TIPEICTABICHHUS O https:// resh.edu.rg/ subject/28/
125 MPOUCXOKICHUH U DBOIIOLIUU https://ege.sdamegia.ru
P a B H https://fipi.ru/ege/
ComnHna u 3B€31. DTambl )KU3HU
3BE3]T
Mueunsrii [Tyte — Hama ['anaktuka. https:// resh.edu.rg/ subject/28/
126 Tumsl rataktuk. YépHbIE ALIPEL B https://ege.sdamgia.ru
- 1P ABIP https://fipi.ru/ege/
sIpax rajJakTHK
Bcenennas. Pacimpenne https://resh.edu.ru/subject/28/
127 Bcenennoii. 3akon Xa66mna. Teopus https://ege.sdamgia.ru
bonpmioro B3peiBa. Pennkrosoe https://fipi.ru/ege/
W3IIy4eHUE
https://resh.edu.ru/subject/28/
MacmrabHas cTpykrypa Beenennoii. https://ege.sdamgia.ru
128 "
MertaranakTuka https://fipi.ru/ege/
https://resh.edu.ru/subject/28/
129 Hepemménnsie npobdiaembl https://ege.sdamgia.ru
aCTPOHOMUH https://fipi.ru/ege/
Pu3NYeCKUil NPAKTUKYM IO TEME
"UccneqoBanye MarHUTHOT'O ITOJIA https://resh.edu.ru/subject/28/
130 HOCTOSIHHBIX MAarHuToB' Wi https://ege.sdamgia.ru

"ccnemoBaHue CBOMCTB
(beppomMarHeTUKOB" UIH
"HccnenoBanue QelCTBUS

https://fipi.ru/ege/
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MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

@u3NYECKU IPAKTUKYM IO TEME
"N3mepenue cuiibl AMriepa uim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
131 Amriepa OT cuiibl TOKa" UIIH
"OnpeneneHne MarHuTHOM
MHAYKIUM Ha OCHOBE U3MEPEHUS
cuibl Ammepa"

OU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBaHue SIBICHHS

132 ANEKTPOMArHUTHOW MHIYKIIMH'" WIIN
"Onpenenenne MHAYKIMU BUXPEBOTO
MarHuTHOTO 1omsa"

Pu3NYECKUl IPAKTUKYM I10 TEME
"HccnemoBanue sIBIEHUS

133 camounaykiuu" wim "Coopka
MOJEIIN 3JEKTPOMArHUTHOT'O
reseparopa"

@uU3NYECKU NPAKTUKYM 110 TEME
134 "U3mepenue neprojia CBOOOTHBIX
KoJIe0aHUH HUTSHOTO U MPY>KUHHOTO

MasITHUKOB"

Pu3NYECKUil IPAKTUKYM 110 TEME
135 "[Ipeobpa3oBaHKe IHEPTUU B
MPY’KUHHOM MasTHHKE"

@uU3NYECKUl IPAKTUKYM IO TEME
136 "UccnenoBanne mepeMeHHOTO TOKa

4epe3 MoCIea0BaTCILHO




COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop" WiIn
"UccnenoBanne paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOT0 TOKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

138

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue nokaszatess
MpEeIOMJIEHHUS CTeKIAa" WiIn
"[lonyyeHne n300paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIH3BI"

139

OU3NYECKUI TPAKTUKYM I10 TEME
"UccnemoBaHue 3aBUCUMOCTH
(OKYCHOTO PacCTOSHUS OT BEIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WK
"N3mepeHne pOKyCHOTO pacCTOSIHUS
pacceuBaroIIMX JIUH3"

140

141

@uU3NYECKU NPAKTUKYM 110 TEME
"HaGmronenue qudpakuuu,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeTa"

Pu3nYeCKUil NPAKTUKYM IO TEME
"OnpeneseHue UMIYIbCAa U SHEPTUHU
PENATUBUCTCKUX YacTuIl (TI0
¢doTtorpadusiM TPEKOB 3apKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

142

OU3NYECKUI TPAKTUKYM I10 TEME




143

144

"N3mepenue nocrostHHoi 1lnanka Ha
OCHOBE UCCIICZIOBAHUS
dbotodrddexra" nnm "Uccnenopanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJIUO]I OT HaINpsKeHUs"

@u3HYECKUl IPAKTUKYM IO TEME
"HccnenoBaHue ciekTpa
Pa3pekKEHHOr0 aTOMapHOIo
BOJIOPOJIa U U3MEPEHUE MTOCTOSTHHOM
Pun6epra"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paiuOaKTUBHOTO
(hoHa ¢ UCIoJIb30BaHUEM J03UMeTpa"
i "M3ydenue noriomenus oeTa-

YaCTHII aJTIOMAHHEM"

145

@uU3NYECKU NPAKTUKYM 110 TEME
"HaOmronenust 3BE31HOrO HEOa
HEBOOPYKEHHBIM I'JIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JIsl ONIPEAEIICHHS
ITOJIO)KEHHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aus CeBepHOro Mnoixymapus u
sipkue 3BE3761" win "HaOmrogeHus B
teneckon JIyHsl, miaHer,
TYMaHHOCTEH U 3BE3AHBIX
CKOILIEHH"

146

O06001IeHNe U CUCTEMATU3AIIHS
3HaHui. Ponb pu3uku u actpoHOMUM




B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YyeJIOBeKa

147

O06o001IeHne U cUCTeMaTU3aIUS
3HaHui. Ponb u MecTo pu3uku u
aCTPOHOMHHU B COBPEMEHHOU
Hay4YHOH KapTHUHE MUpPa

148

149

O000111eHrE U CHCTEMATHU3ALIHS
3HaHui. Ponb pusnyeckoit Teopuu B
(hopMUPOBAHHUH TTPEICTABICHHUH O
(bu3nuecKoil KapTUHE MUpPa, MECTO
(hbU3UYECKOI KapTUHBI MHPA B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE
O06o001IeHNEe U CHCTEMATH3ALIHS
3HaHui 1Mo teMe "Kunemaruka"

150

151

O0001IeHre 1 cCUCTEMAaTU3aIIHS
3Hanui mo reme "Kunemaruka"

O06o0061IeHre U cucTeMaTH3aus
3HaHui no teme "/[uHamuka"

152

153

O06o001IeHre U cHCTeMaTH3aIus
3HaHui no teMe "CraTuka TBEpI0ro
Tena"

O06001IeHNe U CUCTEMATU3AIIHS
3HaHUM 1O TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKe"




154

O0o0011IeHNE U CHCTEMATHU3aLIHS
3HaHui 1Mo TeMe "OCHOBEI
MOJICKYJIIPHO-KHHETUUECKOU
Teopun"

155

O00011IeHNE U CUCTEMATHU3ALIS
3HaHu# o Teme "TepMoaguHaMuKa.
TemnoBble MaTUHEL"

156

O06o001IeHre B CUCTEMaTH3aI s
3HaHUU 110 TeMe "ArperaTHbie
cocTosIHUS BemecTBa. Pa30BEIC
nepexopl"

157

158

159

O000I11IeHIE U CUCTEMATU3AIUS
3HaHUH MO TeMe "DIEKTPUIECKOoe
mone"

O000I11IeHNE U CUCTEMATU3AIUS
3gaHui o treMe "T1oCcTOAHHbIH
ANEKTPUYECKUH TOK"

O06o0011eHne U cuCTeMaTU3auUs
3HaHUU 10 TeMe "TOKHU B pa3InyHBIX
cpenax"

160

O0001IeHrEe U CUCTEMAaTU3 AU
3HaHu# 1o TeMe "MarautHoe moie"

161

PesepBHelit ypok. O600ICHNE 1
cHCTeMAaTH3alis 3HaHUH 10 TEME
"DJeKTpOMarHuTHas UHIyKIus"

162

PesepBHrIit ypok. O6001IeHNE 1
CHCTEMaTHU3allus 3HAHHI 110 TeMe
"Mexannueckue koneoanus"




163

PesepBHelil ypok. O000IICHHE 1
CHCTeMaTH3aIlns 3HAHUH [0 TeMe

"DJIeKTpOMarHuTHhIE KOJIeOaHus'

164

PesepBHeIit ypok. O000IICHHE 1
CHCTEMAaTH3allMs 3HAHMH 110 TEME
"MexaHHYEeCKHE U
3JIEKTPOMATrHUTHBIE BOJIHBI"

165

166

167

168

PesepubIiit ypok. O6006111eHIE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"OnTuka"

PesepBHelit ypok. O60011IeHNE 1
CHCTEMaTHU3allUs 3HAHHIA TI0 TeMe
"OcnoBsl CTO"

PesepBHelit ypok. O6001IeHNE 1
CUCTEeMaTH3allvsl 3HAaHHUH 10 TeMe
"KopnyckynsipHO-BOJIHOBOM
nyanuszm"

PesepBHrlit ypok. O6001IeHNE 1
CUCTEeMaTH3allvsl 3HAaHHUH 10 TeMe
"®u3uka aroma"

169

PeseprubIil ypok. O60011IeHIE 1
CHCTEMAaTH3alMsl 3HAHUH 10 TeMe
"®u3uKa aTOMHOTO Spa U
3J€MEHTapHbIX YacTull"

170

PesepBHrlit ypok. O600111eHNE 1
CHCTEMaTH3alus 3HAaHUIA TI0 TeMe
"OnemeHTh! acTpopu3UKu"

OBIIEE KOJIMYECTBO YACOB I10

170
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 17151 YYUEHUKA

1. T.4. Mskumes, b. b. byxosnes, H.H. Corckuii ®u3uka 10 k. @usnka 10 kiacc.
ba3oBblii u yriayoneHusiit ypoBenb. YueOHuk. Mocksa. [Ipocsemenue, 2020 r.

2. I'.4. Maxumes, b.b. bByxosues, B.M. Uapyrun ®@usuka 11 knacc. bazoBslii u
yrinyOneHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsenienne. 2020 .

3. A.IL PemvkeBuu. CoopHuK 3a1a4 1o ¢pusuke. Mocksa, poda, 2005 - 2019 r.

4. Coopnuk 3anau no ¢usuke mist 9 — 11 knaccos. Cocrasurens [.H. Crenanosa. M.
«IIpocsemenue», 1996 r.

5. 3anmanus obpazoBarenbHOro noprana Pemry EI'D

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJISA

1. T4 Msxumes, b. b. Byxosues, H.H. Corckuit ®u3uka 10 k1. ®uszuka 10 knace.
bazoBslii u yrnyOnenHbiit ypoBeHb. Y4ueOuuk. Mocksa. [Ipocsemenue, 2020

2. I'.4. Msaxumes, b.b. Byxosues, B.M. Uapyrun ®@usuka 11 knacc. bazoBsrii u
yri1yOneHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsenienne. 2020

3. A.IL PemvkeBuu. CoopHuK 3aga4 1o ¢pusuke. Mocksa, poda, 2005 - 2019 r.
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«IIpocsemenue», 1996 r.
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COOpHUK TECTOBBIX 33JaHUH JUIsI TEMAaTUYECKOTO U UTOTOBOTO KOHTpoJist. Pusuka 10
kiace. M.: «Murennexr-Lentp», 2004 r.

C.M. Angpromeukus, A.C. Cnyxaesckuil. ®usnka. «<KoHCTpYKTOp» CaMOCTOSITENBHBIX U
KOHTPOJIBHBIX paboT. 10 — 11 xmacchl.

[Tocobue nns yuuteneit. M.: IlpocBemenue, 2010

IIUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

HNHuTepHeT-pecypcsl

1.

2.

9.

XKupast ¢puzuka: oOyvaronias nporpamma, http://www.int-edu.ru/soft/fiz.html

VYpoku ¢usuku ¢ ucnonp3oBanueM MuTtepuera. http://www.phizinter.chat.ru/

®uzuka.ru. http://www.fizika.ru/

dusuka: kojuiekus onsiToB. http://experiment.edu.ru/

dusnka: 9JICKTPOHHAA KOJIJICKIHA

omsIToB. http://www.school.edu.ru/projects/physicexp

Katasor ccpuiok Ha pecypcebl o ¢pusuke http://www.ivanovo.ac.ru/phys

becrnatHeie oOyuaromue mporpamMmsl o gusuke http://www.history.ru/freeph.htm

JlaGopaTopHbie paboThl 1o pusuke. BupryanbHbie 1abopaTopHbIe

pa6otsl. http://phdep.ifmo.ru

AnnManus GU3NIECKHX MmporeccoB oobscHeHussmu. http://physics.nad.ru

10. ®usnueckas >anmkinonenus http://www.elmagn.chalmers.se/%7eiqgor
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