MUHHUCTEPCTBO MPOCBELIEHUSI POCCUMCKOM ®EAEPALIUA
MunucrepeTBo 06pazoBaHus, HAYKH H MOJIOAEKHOMN MOJIHTHKH
Kpacnoaapckoro kpas

Ynpasaenue o6pasoannus MO Besoranuckuii paiion

MBOY COLI Ne5
PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
MO yuuresneii 3aMeCcTUTeNb AUpEeKTopa
MaTeMaTHKH, QU3HKH, no YBP

HH(pOpMATHKH

_J///'szm/ 47
/;pbmoaa A.B. Cypuna J1.B.
o1 «29» aBryvcra 2023 r. ot «29»“asrycra 2023 r.

PABOYASI IPOTPAMMA
(ID 540635)

y4ebnoro npeamera «®@usuka. Yray6aéunblii ypoBenb»

s obyyarowuxes 10 — 11 xnaccos

benas I'muna 2023



HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON MporpamMmel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom (enepanpHoit pabouedt mporpamMmmbl BocnuTaHus U KoHuenmuu
npenojaBanus yueOHoro npeamera «dusznka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit denepanuu, peaau3yonmx OCHOBHbIE 00pa30BaTebHbIE MPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOr0o mpeaMeTa ¢ y4éTOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T OpeacTaBieHUE O LENAX, COAEp)KaHUHU, OOIIeH
CTpaTeruu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd yriayOiIEHHOTO YpOBHSI IMO3BOJSIET PEATU30BATh
3a/1ayu MPO(ECCUOHATILHON OpPHUEHTAIMM, HAIIPABJICHO HA CO3/IaHME YCIOBHMM IS
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOMUMBI IS NPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MpodhecCUOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UZHKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme no ¢usuke onpeaensoTcs MmiIaHupyeMble pe3yabTaThl OCBOCHHS
Kypca (U3MKH Ha YpPOBHE CpeaHEro ooOlero oOpa3oBaHUs: JIUYHOCTHEHIE,
METanmpeIMeTHbIE, TMpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM JJIA pPa3pabOTKW TpeOOBaHW K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEJAMETHBIM pe3yJbTaTaM OO0y4YalolIUXCsl, OCBOUBIIUX
mporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yTIiyOJIEHHOM
yYpOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma no Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00ydeHus.

[Iporpamma 1o ¢u3NKe HMEET TPHUMEPHBIH XapakTep W MOXKET OBITh
MCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pa00UUX MPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO WHUIIMATHBY YUUTEIEH U
MPEIOCTABISET BO3MOXKHOCTH JUJISl peau3alid  Pa3IU9IHBIX METOTUYCCKUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCJIOBHH
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKaHUS Kypca.

du3rka Kak Hayka O HamOosiee OOIUX 3aKOHAX MPHUPOIBI, BHICTYIAs B
KauecTBe y4eOHOTO MpEeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIA]l B CUCTEMY



3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3HUUECKHE 3aKOHbI
JexaT B OCHOBE IIPOILIECCOB U SBICHHM, M3ydyaeMbIX XUMHUEH, OUOIOTHEH,
dbusznueckoit reorpadueit U actpoHommueil. Mcrmonb3oBaHME U AKTUBHOE
npuMeHeHUe (U3MYECKUX 3HAHUN ONpefeNuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBamMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHUN MPUMEHSTh HAYYHBIA METOJ MMO3HAHUS
IIPU BBITIOJIHEHUU UMHU YYEOHBIX UCCIICIOBAHUM.

B ocHOBY Kkypca (hU3uKH Ha ypOBHE CpeHEro 0011ero 0Opa3oBaHus MOJ0KEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHLMUIIBI €T0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTEepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOM (PU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3uyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
(dbopMUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHAaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPWIOKEHUM H3YYECHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccMmarpuBarOTCS Ha
ypOBHE OOIIMX MPEICTABICHUW M COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, W
TE€XHOJIOTHH.

Hoea 3Ixonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOiieMaM COBPEMEHHOCTH,
KOTOpPBIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW U TEXHOJOTHM, a TaKKe OOCYXKICHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTHUECKOi 0€30MacHOCTH.

OcBoeHue coaepkaHusi MPOrpaMmbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHIMIAX CHCTEeMHO-AEATEIFHOCTHOTO moaxoaa. Jms ¢usuku peamuzammst 3TUX
MPUHIIMIIOB 0a3UpyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOIO SKCIIEPUMEHTA KaK
MTOCTOSTHHO JIeHCTBYIOMIEero ¢akropa ydeOHoro mpomecca. Jms yrimyOGiaéHHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHMUYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI



IBa crioco0a peanu3anuy GU3nYecKoro NpakTukyma. B nmepBom ciyyae npakTuKym
npoBoauTcst b0 B koHie 10 u 11 kiaccoB, n1ubO MOCJIE MEPBOrO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJlaccoB. BTopoit crocod — 310 mHTerpamust padot
MIPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX padOT, KOTOPbIE MPOBOASATCS B IMpOLIECCE
u3ydyeHus: paszaena (temsl). [Ipu sTom moj paboTramMu MpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOPOE TMPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHJ1a O€3 MOIIaroBO MHCTPYKLHUH.

B nporpamme mo (@u3Mke cHUCTeMa YYEHUYECKOTO HSKCIEPUMEHTAa,
7a00paTOpPHBIX pabOT M MPaKTUKyMa NpeACTaBlieHa €IMHbIM mepeuHeM. Bribop
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHX MPAKTHUUECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPoLecca UCXOAs U3 OCOOCHHOCTEN MOYPOYHOTrO
IUIAHUPOBAHUS W OcHauleHus: kabuHeta ¢(usuku. Ilpu 3TOM oOOecmeunBaercs
OBJIaJICHNE OOYYaIONIUMHUCS YMCHHSIMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, MCCIECAOBAHMS 3aBUCUMOCTEH (DU3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE YAENSIeTCs pelIEHUI0 PACUETHBIX U KAaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacuU€THBIX 3a]]a4 IPUOPUTETOM SIBIISIFOTCS 3a7a4U C SIBHO 3aJ]aHHOM
U HESBHO 33JaHHON (U3MUECKON MOJIEBIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTHU KaK M3 OJHOI0 paszfena Kypca, TaKk U HHTETPHUPYs
NpUMEHEHHE 3HAaHUM U3 pa3HBIX pa3aesioB. JlJis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIIAIOTCS 3aJjlaHusl Ha OOBIACHEHHE/NpeNCKa3aHue MPOTEKAHUS (PU3HUYECKHUX
SBJICHUN M TIPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BhiOopa (pusnyeckoi
MOJIENU JJI CUTYaIlu MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBetrctBHm ¢ TpedoBanmsiMu ®I'OC COO k MaTepuaibHO-TEXHHYECKOMY
obecrieueHuIo0 yueOHOTo mpoliecca Kypce Gu3nuku yriyoJ€HHOTO YPOBHS Ha YPOBHE
cpenHero oobmiero oOpa3oBaHUsA HOJKEH H3Y4aThCS B YCJIOBHSX MPEIMETHOIO
kabuneta. B kaOuHere GU3MKH JOKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
o0opyaoBaHUE 7S BHITIOJIHEHHSI YKa3aHHBIX B IPOTpaMMe 1o (PU3UKE yUeHUUYECKUX
OTIBITOB, TAOOPATOPHBIX PadOT U pabOT MPAKTUKYMa, a TAaKKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3MKE KIFOYEBBIX JIEMOHCTpAIui st
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
dbyHIaMEeHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHoe oOOpymoBaHWE IS YYCHHUYECKHUX MPAKTUUECKUX padoT
dbopMupyeTcst B BUe TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTCs B pacyéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJammwuxcs. TeMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO O0O0OPYIOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILICKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE LHU(POBBIX JTaOOpaTOPHUIA.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUHU SABIISAIOTCS:

(opMHUpOBaHME MHTEpECa U CTPEMIICHUS OOydYaloIMUXCAd K HAYYHOMY
U3YYEHUIO TPUPOABI, PpA3BUTHE UX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HAHUS U (POPMHUPOBAHUE
UCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMHUpoBaHUE YMEHUN OOBSICHATH ABJICHUS C UCIOIb30BAHUEM (PUZUYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

(dbopMHUpOBaHUE TPEICTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUI 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, NOJArOTOBKA K
nanbHeieMy oOy4eHHIO B ’TOM HaNpaBJICHUU.

JlocTkeHue 3TUX 1efiel 00ecreurnBaeTcs pelieHueM CIIeAyIoluX 3a7ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero o0opa3oBaHus:

NpUOOpETeHNe CUCTEMBI 3HAHHM 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAas  MEXaHUKY,  MOJEKYSIpHYI  (pu3suky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIE€MEHTHI acCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKHE 3HAHUS [Tl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE U IS MPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C SIBHO 33JJaHHOMN (hU3MUECKOM
MOJIENIBIO, 3aJlay, IMOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/laHue (U3HUYECKOM
MOJICNIA, aJ€KBaTHOW YCIIOBHSM 3aJadyd, B TOM YHCIE 3aJad HHKEHEPHOIO
XapaKTepa;

NOHMMaHUE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W TNPOBEACHUS
Gu3nYecKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanudl  HHPOpMAIHH,
OIpPEJENICHMS] JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENbHOCTH;

pa3BUTHE HHTEpeca K cpepam npodeccuoHanbHON AEITeIbHOCTH, CBA3aHHON
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha YpPOBHE CpEOHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYArOIIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
obOpazoBanus oroautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme mo (¢GuU3MKE TMepedeHb JTadOpaTOpHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pabdOT W ONBITOB C YYETOM WHAWBHIYaTbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHusi npuponbl. Habmiogaenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MepeHuid  Quznueckux  BeauuuH  (aOcoyifoTHAs |
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHas TOYKA,
a0COJIFOTHO TBEPJI0E TEJI0, UeaTbHas KUIAKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @uU3nyecKnid 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Pu3nYecKas Teopusl.

Pons u mecto ¢uzuku B (GOPMUPOBAHUU COBPEMEHHOW HAYyYHOW KapTUHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU TOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1UdpoBoil naboparopueit nmo duszuke. [Ipumepsl uzMepeHus
¢u3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4yu MEXaHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUUM HAa OCH CHUCTEMBI
KoopauHat. TpaexkTopus.

ITepemernienne, CKOpOCTb (CpeliHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MAaTEpPUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMWHAT.
CnoxeHue nepeMeIieHuii 1 CI0KeHHEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U UX
rpaduxmu.

CBoOogHOe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. J[BKeHue Tena,
OpOLIEHHOTr0 TMOJ YIJIOM K TOPH30HTY. 3aBHCUMOCTb KOOPJHMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaIbHON TOUKH OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TaHM€HUIUAIBHOE) U MOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBUKECHHE CHAPSIOB, LIEMTHBIE, IIIECTEPEHYATHIE M PEMEHHBIE ITEPE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILIIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenebHOro nepexoaa u U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABmkeHUs Tena, OpOIICHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHMe TyTel, TPACKTOPUH, CKOPOCTEH ABUKEHUS OJJHOT'O U TOTO K€ Teja
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOIO JBWKEHUS C LEJIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHETHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHuE HU(PPOBON 1a00paTOpuUn).

N3yuenue nBrKeHNs Tea, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O IMpsAMOM MPONOPUHOHAIBHOM 3aBUCHUMOCTHM MEXIY JNAIbHOCTBIO MOJIETA H
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpHO/Ia 0OpalieHusi KOHUMYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTeMbl oTcy€ra. [IpuHIUN
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTALMOHHON W
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJ
MOBEPXHOCTBHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [[BrkeHne HeOeCHBIX Tel
U ux cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuma TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koaddumment tpenus. Cuna conpoTUBICHUS NPU ABMKCHUH Tea B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUXKEHHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBuKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIIBHOM CUCTEMBI OTCYETA.

CpaBHeHUE PaBHOAEHCTBYIONIEH TPUIIOKEHHBIX K TETY CHJI C TPOU3BEACHUEM
MaccChl TeJla Ha €r0 YCKOPEHHUE B MHEPLIMATIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHIil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOAEHCTBUS TE.

HN3mepeHne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUE€HUS U CKOJIbKECHUS.

Yuenuueckuit sxkcnepumenm, nadopamopnuie pabomast, NPAKMUKYM.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHHUA Opycka Io
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



UccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

N3yuyeHne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUsSI MO BEJIUYMHE YIIIOBOro KoddduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue naBuxeHust Opycka Mo HaKJIOHHOM TIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUSI.

N3ydenue nBuxKEHUS Tpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymaTenbHOe M BpamiaTeIbHOE JBHKCHUE
TBEpAOro Teina. MOMEHT CUJIbl OTHOCUTEIBHO OCH BpaileHusa. [lmedo cusbl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KpaH, pel€TyaTbie KOHCTPYKIIHH.

JHemoncmpayuu.

YcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHil paBHOBECHsS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHctpyrnpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LleHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. TeopeMa 0 JBHKEHHUH IIEHTPa Macc.

NMiynibe cuilbl 1 U3BMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoOMeEHT umITynbCca MaTepUaIbHOM TOYKHM. [IpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJAX.

PaGora cunel Ha MajgoM W Ha KOHEUYHOM IiepeMemieHuH. ['paduueckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepHUATbHON TOUYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprud Tejaa B OJJHOPOJHOM I'PABUTALIMOHHOM MoJ€e. [loTeHnnanbsHas sHeprus tena
B T'PaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe Iiapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI T€J. 3aKOH COXPAHEHUS MEXaHUYECKOWU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyuM A WI€adbHOM KUJIKOCTH Kak CIEACTBHE 3aKOHA
COXpPAaHEHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA MTUCTOJIET, TUPOCKOT, (PUT'YPHOE KaTaHUE HA KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHHUE.

N3MepeHune MOILIHOCTH CHUJIBI.

N3meneHnue sHepruu Tea Mpu COBEPIICHUU PabOTHI.

B3aumHbie TipeBpalieHus KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUIIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu cBOOOTHOM IaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenne nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICUCTBUHU.

N3mepeHrne KHNHETHYECKOW YHEPTUH TEJIAa IO TOPMO3HOMY MYTH.

CpaBHEHUE W3MEHEHUS! TTOTCHIIMAILHON YHEPTUU NPYKUHBI ¢ PaOOTON CHUITBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsIpHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCKOe nBUKEHME. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIAKOCTEH H
TBEPIIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pa3mepsl MoJiekyn (atomoB). KonndecTBo BemectBa. [loctosHnas ABorajpo.



TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOro ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT JAPYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KenbBuna). 3akon Jlanerona. M3omporiecco B
UJeaqTbHOM Tra3e C IIOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
MpeCTaBIeHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETUYECKOW  DJHeprueu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKONU TEOPUH UJICaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYNAaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponnk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JBUKEHUS.

Juddy3us xuakocTei.

Mopaens onbita lTepHa.

[IpuTs>keHne MOJIEKYI.

Mogenu KpucTajuIM4ecKuX PemeETOK.

HaGmronenne u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1porecca YCTAaHOBIEHUS TEIUIOBOTO PABHOBECUS MPH
TEIJI000MEHE MEXy TOpsIYei M X0JI0IHON BOJIOH.

N3ydeHne wW30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30XopHOro mnporuecca.

Nzydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CUCTEMBI. BHeNIHME 1 BHYyTpeHHHE napameTrpsol. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHUS BEJTUUMH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MHUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pelakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PABHOBECHIO.



Mogenp uaealbHOrO Ta3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHHe MenneneeBa—KiianeiipoHa n BBIpa)KEHUE I BHYTPEHHEW JHEPTHM.
VYcnoBus IPUMEHUMOCTH 3TOW MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMIepaTypbl. BeipaxeHue s BHyTPEHHEW YHEPTUU OJHOATOMHOTO HIECAIBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKE. Beruncienue paboTsl Mo rpaguky
rporecca Ha pV-auarpaMmme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEpMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss  pabotel.  KonBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuecTtBo TemnoTel. TemmoéMKoOCTh Tena. YAeabHass U MOJsipHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Malepa. YienbHas TEIUIOTa CrOpPaHUs
ToruBa. Pacuér konmmdecTBa TEIIOTHI mpu Temtonepenade. I[lonsartue o0
aguabaTHOM TIpoIiecce.

[TepBoiii 3aK0H TepMoaMHAMUKH. BHyTpeHHss1 sHeprus. KomnuecTBo TenioTs
U paboTa Kak Mephl HM3MCHECHHUS BHYTPEHHEH HHEPruu TEePMOAMHAMUYECCKOU
CHUCTEMBI.

BTtopoii 3aK0H TepMOAMHAMUKH J1J11 pAaBHOBECHBIX ITPOLIECCOB: YEPE3 3aJIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUMHAMHYECKON CUCTEMBI MPOXOAUT €AUHCTBEHHAS
anuabaTta. AOCOJIFOTHAsI TeMIIeparypa.

BTtopoii 3ak0H TEpMOJIMHAMUKH /151 HEPaBHOBECHBIX ITPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0MHOTO0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHumne! gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTEKThl MCIOJIb30BaHMS TEIUIOBBIX ABUraTeneid. TemnoBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbL.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKUE TPOLECCHI: XOJOIUIbHUK,
KOHJIULIMOHEP, JU3ENIbHBIA W KapOIOpAaTOpPHBIA ABUTATENM, MHapoBas TypOuUHA,
MOJIyYEHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HACOCA, YTUIIN3ALMS OMOOPTraHUYECKOTO TOTUINBA JJIs
BBIPAOOTKH «TETUIOBO» U AJIEKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne TeMmnepaTypbl Ipyu ainadaTHIECKOM PaCITUPEHUH.

Bo3aymHoe orauso.

CpaBHeHUE yAENbHBIX TEIJIOEMKOCTEHN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEH SHEPTHH.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIEPaTypbl KUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u koHaeHcanus. MicnapeHue u kurneHue. Y ieapHas TeniaoTa
napooOpa3oBaHMUsL.

Hacepiiiennble ¥ HeHachllleHHble Mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH U IaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT JABJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIKHOCTD.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
kpuctajuioB. [lnaBieHue W KpucTauu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedopmarnuu TBEpHoro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacuiupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacimpeHrue. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHWN YacTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PACHIMPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHME TENIOBOro OajaHca.

[ToBepxHocTHOEe HaTsmKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kamumnspusie siBiienud. JlaBiieHue nmoa UCKpUBIEHHOW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MAaTEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacmpeHue.

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHM>XK€HHOM J1aBJICHHM.

N3Mmepenne criibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITH C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Moaean HEHBIOTOHOBCKOM KHUJIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BELIECTBA.

Buner negopmanuii.

Ha6monenne manbix nedopmanuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mmepenue yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIEHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXXHOCTH BO3/yXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSIKEHUS.

N3mepenne moayns FOwra.

HccnenoBanne 3aBucuMocTH  Jedopmaliii  pPe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiioB. [IpOBOJHMKM, JUAJIEKTPUKU U MOJYINPOBOJHUKHU.
DneMEeHTapHBIN ANEKTPUUECKH 3apsi. 3aKOH COXpPaHEHUS AIEKTPUUYECKOTO0 3apsiia.

B3aumoperictaue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HamnpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOGubiit  3apsa.  Jluawwm
HaIPSKEHHOCTH AJIEKTpUUECKOro nosst. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUHaNbHOCTh 3JIEKTPOCTATHYECKOTO TMOJisl. Pa3HOCTh MOTEHUHAIOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrus 3apsaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mnojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
NOTEHIMAIOB [JIsl 3JEKTPOCTATUYECKOro 1Mmojs (Kak OJHOPOJHOro, TaK H
HEOJIHOPOHOTO).

[IpuHIMI CyNIEpNO3UINU AIEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lone
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBl JHHUN HANpPsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOTHUKH B 3JEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIe. Jnsnexkrpudeckas
MMPOHUILIAEMOCTH BEUIECTBA.

Konnencatop. DnekTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COeTUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrxeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHUYECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens anekTpoctatrudeckoro reneparopa (Bau ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcCAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUIECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika U pa3pska KOHJIEHCcATopa 4epe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOAEHCTBHS 3apSyKEHHBIX TEJL.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpKAIEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuina toka. IlocTosHHBIN TOK.

VYcioBus CylIECTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenue U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIIEHHE. 3aBUCUMOCTb COMTPOTUBIIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MOMNEPEYHOTO CEUYCHUS. Y AEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TeruioBass MOLIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE HUCTOUHUKA TOKA. 3aKOH Oma J1sl TOJTHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTtkoe
3aMbIKaHUE.

Konzaencarop B 11enu nocTOSIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK NIEKTPUUECKOU SHEPTUMH.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HApsIKEHUS.

UccnenoBanne 3aBUCMMOCTH CHJIbI TOKA OT HANpsDKEHUS I PE3UCTOpa,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBICHUS LUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IO TIONIEPEYHOr0 CEYEHUS U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS P MTOCTOSHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/IC. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0bI coenMHEHUsT UCTOYHUKOB Toka, D/[C OaTapeil.

NccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJI0CAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre cMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBICHUS TPOBOJIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJINBaHUSI.

VYBenuueHue npenesia u3MepeHus amnepmMerpa (BoJIbTMETPA).

N3mepenue O/1C u BHYTpEHHETO CONPOTUBIIECHUSI UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MOJHOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHMKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckas MPOBOAUMOCTh  PA3JIMYHBIX  BELIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh CONPOTUBIEHHUS] METAUIOB OT
temneparypsl. CBEpXIpPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.



[lonynpoBOaHUKH. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
MOJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes A1 FAEKTPOIU3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta3opaspsiaHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TaJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
AJTIOMUHUS, JJEKTPOHHASI MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTH COIIPOTUBJICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JEKTPOJIUTOB.

3akoHblI 5ekTpoausa Papanes.

HckpoBoii paspsa U IpOBOAUMOCTD BO3yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIIOB U MTOJTYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiga 0JHOBAJIIECHTHOI'O MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS  TEPMOPE3UCTOPA  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKUI MPAKTHUKYM.

CniocoObl m3MepeHus: PU3NYECKUX BEIMUMH C UCTIONH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIEC TTOTPEIIHOCTA U3MEPEHUN (DU3UYECKUX BEIIUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nuecknx BENMYMH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  paslenax «YUYCHUYECKUU  HIKCIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

Me:xxnpeaMeTHbIe CBI3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce oCcyiiecTBaseTCs
C YUYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypCcaMu MaTE€MAaTHKH,
Oumonoruu, XuMuu, reorpaduu U TEXHOJIOTUH.

Mescnpeomemmuvie nOHAMUA, CA3AHHBIE C UZYUECHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumnore3a, (U3MYECKass BEIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHU N, U3MEPUTENbHBIE TPUOOPHI, IIUGPOBas Ta00paATOPHS.

Mamemamuxka: penieHue cUCTeMbl YypaBHeHUH. JluHelHas QyHKUWA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue HyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeW Cpessbl,
yTUIU3alusl OUOOPTraHMYECKOro TOIUIMBA JUIsi BBIPAOOTKH  «TEIJIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KANMWUISIPHBIC SIBJICHUS B IPUPOJE,
AIEKTPUUECKHE SIBJICHUS B )KMBOU MPUpPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, IMOJy4eHHEe HAHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TEIl, KUAKOCTEH M Ta30B, KUJKUE KPUCTAIUIbI, AIEKTPUUYECKUE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M OKHMJIKOIO TpPEHUS B TEXHHMKE, CTaTUYECKHE KOHCTPYKLIUHU
(KpOHILUTENH, peméryaTrble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOIHH
HOJYy4YEHUs] COBPEMEHHBIX MaTepHalioB, B TOM YHUCJIE HAHOMATEpUaJlOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allMuTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumonencTBUE MNOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHWKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHia.

MarunurtHoe 1oJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOLECCChI: IPUMCHCHHC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHUTHOM MHAYKLIMH TOJISL JTIMHHOTO MPSMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBukeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NeNCTBUS AIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

HccnenoBanue AeUCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBiieHMe DJIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uMHAyKIMHU. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonHaykuuu. JJ1C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAsS
MeYyb, COJICHOU], 3alIUTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenue siBieHMS 2JIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHuTHOIO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON UHAYKITUU.

OrnpeneneHue NHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJieny AIEeKTPOMAarHuTHOTO FeHeparTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe W JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAHWYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OIMUCAHMS TAPMOHUYECKUX KOJIEOAHUM M3 MX DHEPreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUA.

Amvmutryna u (dasza kosnebanuil. CBs3b aMIUTUTYJbI KOJIeOaHUN HCXOTHOU
BEJIMYUHBI C aMIUIUTYJaMU KojieO0aHuii e€ CKOPOCTU U YCKOPEHHSI.

Ilepuon u uvactora koneOanuit. Ilepron Manabix CBOOOJIHBIX KOJIeOAHMIMA
MaTeMaTH4eckoro wmasitTHuka. Ilepuon cBOOOIHBIX KOJeOAHHUM MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxatonux Konebanusx. BoinyxaeHHble konebanus. Pezonanc.
PezonancHas xpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHWCTBa U TEXHOJOTHMUECKUE MPOLECCHl: METPOHOM, YacChl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3anuch KoIeOaTeNHHOTO IBUKCHHUS.

HaGmronenne He3aBUCHMOCTH TIEPHOJIa MANIBIX KOJIEOaHWI rpy3a Ha HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyXaromux KoJieO0aHU U 3aBUCUMOCTH Teproja CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUS TIPEICTABICHNUN 00 HI€aTbHON MOJIETTN Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHMs YFHEPTUH MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSAHOTO M MIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIeOaHUH.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

KoneGarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJeOaHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa C aMIUTUTYAO0W CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIC
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYEHHWE CWJIBI TOKAa W HANpsDKEHUs MpU pazIuyHoOu dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PEe30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya U MOTpebiIeHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTMYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHUYeCKHe YCTpOWCTBA M TEXHOJOTHYECKHUE IMPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOTHI CBOOOHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarOMMUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOP B LEMU NEPEMEHHOTO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiilcTBO U IpUHIIKIL IeUCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmaropa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE GOJIHbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3aius, uHTepdepeHus u gudpaxims.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIKIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YAaCTOThI KOJIEOAHUH.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTHTYIOW U
4acTOTOU KoJieOaHUIA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXXEHHE, TPEIIOMIIEHUE,
noJsispusanys, tudpaxius, nHTepdepeHIns.

O6Hapy:xeHue nH(PaKpacHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu cera.
To4yeuyHbIli HCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHBI oTpaxeHus ceta. [locTpoeHue n3oOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETA U COOTHOIIEHUE JJIMH BOJIH IPU NEPEXOIE MOHOXPOMATUYECKOTO CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHbIA cocTaB 0enoro cBerTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa’KEHUS.

Cobuparomue 1 paccenBarolue TuH3bl. ToHkas nuH3a. DoKkycHoe paccTosiHUe
U ONTUYECKas Cuja TOHKOW JIMH3bI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 jiy4a, NMPOLIEAIIErO JIMH3Y II0J IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoNUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTeMaXx.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. ['11a3 kak onTudeckas
cUcTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. WuaTepdepenuus cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cseta. JudpaxinmoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIaBHBIX ~MAakKCUMYMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnuecknue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKECHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HaGmroneHre noaHoro BHyTPEHHETo OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne Xoxa CBETOBBIX IIYYKOB 4YEpE3  IUIOCKONMAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOMCTB M300pakeHUM B IMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMOCTH (HDOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNTeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHIINN U MOISIPU3AIUU CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3aydyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Ha6monenue u uccnenoBanue qu@paKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yeHue crekTpa U3Iy4EHHUS] CBETOJMOA TPU TOMOIIHN AUGPAKITMOHHOM
PELIETKH.

Pa3znesn 6. OcHOBBI cieMAILHON TEOPUH OTHOCUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKH. [locTynarsl crienuanbHON
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. llpeoOpazoBanust  JlopeHna.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKON YAaCTULIbL. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA W TEXHOJOTMYECKUE TMPOIIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

®dotorpdekt. Onbitel A. I'. Cronerosa. 3akonsl ¢oTodddexra. YpaBHeHUE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOeneBa.

BonnoBsie cBolicTBa yactull. Bonusl ae bpoins. [Inuna BonHbl ae bpoins u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCS yactunbl. KopmyckynspHO-
BOJIHOBOM ayanu3Mm. Jludpakius 2JIeKTPOHOB Ha KpUCTaJIax.

Crneunduka ndmepennii B Mukpomupe. COOTHOIICHHS] HEOoNpeaenEéHHOCTEN
I'eiizenbepra.

TexHu4eckne YCTpPOICTBA M TEXHOJIOTMYECKHE TPOLECCHI: CIEKTPOMETD,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO.

Jemoncmpauuu.

®dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Nccnenoranne 3akoHOB BHeHEro ¢oTo3ddexra.

HccnenoBanne 3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguo.

Conneynas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue ¢poTope3nucTopa.

N3mepenune nmocrosauol [manka Ha ocHOBe HccienoBanus GoTodddekxra.

NccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOJMO OT HANPSIHKEHUS.

Tema 2. @u3uxka amoma.

OneITel MO UCCIEIOBAHHUIO CTpOeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. M3nydyenue u norioiuieHue (OTOHOB MPHU MEPEXOAE aTOMa C
OJIHOTO YPOBHS SHEPTUU HA JPYTroil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHU4YeCKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CYETYMKA UOHU3UPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3J1eMEHMAPHBLIX YACHUY,.

Hyxknonnas monens sapa [eitzenOepra—lBanenko. 3apsia siupa. MaccoBoe
yucno sgapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOrO pacnaaa. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiemsl
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozpl perucTpaly U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHAaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangapTHoil Mojenu. KBapk-ritooHHast MOJENb aIpOHOB.

O®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO (przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Bunbcona, sepHbIil peakTop, TEPMOSIACPHBIN peakTop, aToMHast 60M0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHUi. (COBPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PAJNOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKuUe 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConmHeunasi akTUBHOCTh. MIcTouHuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. J(Marpamma «CHeKTpaIbHbIN KJ1acc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IOCIEI0BATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIENO0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKIACHUU U 3Bostonnu CoiHLa U
3BE3/. DTalbl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'amaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBa3zapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopust bosibimioro B3peiBa. PeMkTOBOE U3ITyUeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsI OTPEeeHHs TOJI0KEHHsSI HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

Cnioco6b1 m3MepeHust PU3NYECKUX BEJIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX H
MU(POBBIX HW3MEPUTEIBHBIX MPUOOPOB W KOMIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOIIOTHBIE M OTHOCUTEIIbHBIE TTOTPEITHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nuecknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOpP U3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUYECKUH  OSKCIECPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

O0o0maomee MoOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas pU3NKa U TEPMOANHAMUKAY, « DIEKTpOoAUHAMKKay», «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUM OTHOCHTENBbHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApTUHE MUpA, 3HAYCHUE ONMCATEIIBHOM,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENbHOM M  MPOTHOCTHUYECKOW  (DYHKIMIA
(duznueckoi Teopuu, poiib PU3NYECKON TeoOpuu B (HOPMUPOBAHUM TPEICTABICHUN
0 ¢u3MUECKON KapTUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O PUPOIE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢puzuku yrayonéHnoro ypoBHs B 11 kiacce ocyiiecTBisercs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTe€MaTHKH,
OMOJOTHHU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbBIE C U3YUEHUEM MENMO008 HAYUHOZ0
no3HanusA: SABIICHUE, HAay4HbIH (DakT, rumnoresa, (pumyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBaHUE, MOJENb, H3MEpPEHHE,
HOrPELIHOCTH U3MEPEHNUH, U3MEPUTEIbHBIE TPUOOPHI, IUPpOBas 1abopaTopHsl.

Mamemamuxka: peEUICHHWE CUCTEMBbl YypaBHEHUH. TpuroHoMerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE
TOKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31eMeHTapHBIX (yHKuMHA. IlpuzHaku noaO0MS TPEYroJbHUKOB,
ompeiesIeHne TUIONIaau TUIOCKUX GUryp U 00bEMa Tel.

Buonozcua: snextpuueckue SIBICHUS B KUBOW MpuUpoie, KojieOaTelbHbIE
JBVOKEHUS B JKUBOW IPUPOJE, DKOJIOIMYECKUE PHUCKM IIPU IPOU3BOJCTBE
ANEKTPO’HEPTUH,  JJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYKAWOIIEW  Cpesl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEIWLMHE, ONTUYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTANINYECKAsI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKH, CIEKTPAJIBHBIN aHAJIN3.

I'eocpagpua: wmarHuTHble TONIOCA 3€MJIM, 3QJIEKM MATrHUTHBIX PYI,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop MEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JIMHUM 3JIEKTpoNepead, 3MEKTPOABUraTeNb, paaap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, TteiepoH, CBY-meub, yapTpa3ByKOBas JHMArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKY, siIepHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanv3alii OCHOBHBIX HaIlpaBICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

IPAKAAHCKOT0 BOCIIUTAHMSL:

e cOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YJAIOIIErocs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJIeHa POCCUHCKOro 00IECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYEIOBEUCCKUX T'yMAaHUCTUUECKUX U
JIEMOKPATUYECKHUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAkKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHON
Opra”u3alnuy;

e YMEHHE B3aWMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
aTPUOTU3MA;

e IICHHOCTHOE OTHOILIECHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKEHUIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTH OIICHMBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKOUN HAyKe.

TPYAOBOI'0 BOCIIUTAHUSA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCUOHATBHON NeATeIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (DU3UKOM U TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JIACTH
($U3HMKY HA TPOTSKEHUU BCEH HKU3HU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBUM B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITENIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHUs] (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETLHO ~ (OPMYJTUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB IEJISIM, OIEHUBATH PUCKHU MOCJIEICTBHIA JIEATEILHOCTH,
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUCH, KITFOYEBBIMHU MOHITHUSIMU U METOJaMU
bu3nUYecKol HayKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, TIPUMEHEHHIO Pa3IMUYHBIX METOOB ITO3HAHMUS;

BJIAJETh BHUJIAMHU JCSATEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJIATh MPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuUTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OIICHUBATH MX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA 10 (U3MKE B TMPAKTUYECKYIO 00J1acTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE WJICH, NPEIaraTh OpUrHHAIbHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUIME aTbTePHATUBHBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TOJTyYeHUS] HHPOpMaUK (GU3UIECKOTO COACPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaJIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 UH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIOJIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAJIbHYIO (OPMY MPEJACTABICHHS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha ypokax (U3MKKU U BO BHE-YpPOUHOU
NeSATENbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHON U MHIUBUIYaIbHON
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C yuy€TOM OOIIMX
MHTEPECOB U BOBMOXXHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJUMHUPOBATh JIEUCTBUS MO €€ JAOCTHIKEHHUIO: COCTaBISATh IUIaH
NEUCTBUH, pacnpeesiTh pojid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh UHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBISATH TO3HABATENIbHYIO AESTEIILHOCTh B 00J1aCTH
(GU3UKH U aCTPOHOMUHU, BBISBIATH MPOOJIEMBI, CTAaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JTUYHBIX MPEOUYTCHUL;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTth Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAHUIMH B 00JacTH
(¢u3HUKN, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPCKTHUBEI B ACATCIIbHOCTD,
OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



BJIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedlieKCuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

WCIIOIb30BaTh MPUEMBI peIIeKCUU AJIsl OLIEHKH CUTYalliU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOCBPEMEHHO NPUHUMATH PELICHUS MO HX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI M ApryMEHTbl JIPYIMX IPU aHaIU3€ pPE3yIbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Ui ypoBHS CcpeAHero ooOmero o0pa3oBaHUs Yy  00ydaronImxcs

COBEPIICHCTBYETCS HYMOIMOHATIbHBIH WHTEIUICKT, TIPEIITOTaratoI i
c(hOopMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIOCOOHOCTh  IMOHUMAaTh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B Ce0€;

CaMOpEeTyJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEICHUE, CIMOCOOHOCTh AJaNTUPOBATHCS K
AHMOIIMOHATBFHBIM HU3MEHEHHUSIM U TMPOSBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh TMOHMMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYWTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAuBaTh
OTHONICHHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSABIATH WHTEpPEC U
paspeniath KOH(JIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K koHiy o0yuenus B 10 knacce npeqMeTHbIE pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
AKOJIOTHYECKOM, COIMANIbHOM M ATUYECKOM cdepax AesITeIbHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpAa,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3nueckoll TEeopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DPU3UKH U TEPMOJMHAMUKH, POJb (PU3NYECKOW TEOpUU B
(opMHUpOBaHUU MIPEACTABICHUN O (U3HUUECKON KApTUHE MUPA;

pa3nuyarh yCIOBUs MPUMEHUMOCTH MOJIeNel (U3HUUeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpIMAJIbHASI cUCTeMa OTCYE€Ta, a0COJIOTHO TBEPJOE TEIO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE ABMKEHHUE, CBOOOIHOE MajeHue,
a0coyIFoTHO yripyrasi jaedopmaiius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYNpPYroe CTOJKHOBEHHUs, MOJEIN Ta3a, KUIAKOCTU U TBEPAOrO
(KpUCTAJUIMYECKOT0) TeNa, UACAbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHHUMOCTH (PU3HUYECKHUX
3aKOHOB, MOHUMATh BCEOOIIMU XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTDh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANIM3UPOBATh M OOBACHATH MEXAHMYECKHE MPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMATHUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuiess aiii CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUN ~ OTHOCUTENBHOCTHM ['anmies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHMYECKON
SHEPTUH, CBsI3b PabOTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
yCIOBHUSl pPAaBHOBECHsT TBEPAOrO Tena), MpPU HTOM HCIOIb30BATH
MaTEeMaTHYECKOE BbIPAKEHNUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHHUMOCTH
¢u3nuecknx 3aKOHOB: TpeoOpazoBaHui [ammiesi, BTOPOro M TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAaHEHHS HUMIIYJbCAa M MEXAHUYECKOU
SHEPIruH, 3aKOHAa BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBICHUS, UCTIONB3YS
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (UBUKU U
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOW SHEPrUeM TEIIOBOrO ABHXKEHUS WM KOHILIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BELIECTBA CO CpPEOHEH KHHETHUYECKON
SHEPrueu TEIJIOBOTO JBMKECHMS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl U €ro TeMIepaTypoi, YpaBHEHHUE
MenpaeneeBa—Kianeiiposa, mnNepBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpPaHEHHMSI PHEPIHHM B TEIUIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTeMaTU4eCKOE BhIPAXKEHHE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTH
ypaBHeHus MeHnneneeBa—KnaneiipoHa;

aHAJU3UPOBATh W OOBSACHATH DJICKTPUUECKUE SBJICHUS, WCHOIb3Ys
OCHOBHBIEC TIOJIOKEHUSI U 3aKOHBI JIEKTPOJAUHAMUKHU (3aKOH COXpPaHECHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIUATbHOCTD
ANEKTPOCTATUYECKOTO TMOJIsl, MPUHIHUIN CYNEPHO3ULMU DIICKTPUUECKUX
MoJIeH, MpHU 3TOM YyKasblBash YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH BaXKHBIE COOTHOIICHHWS: 3aKOHbI OMa s ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIHMYHHBI:
NepeMeNIeHUEe, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ia U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbI, IaBJICHHE, TOTECHIIMAIbHAS YHEPTHsI, KHHETUYECKAasi SHEPIus,
MeXaHU4ecKasi SJHeprus, paboTa CUIIbl, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE,
cuja TSDKECTH, CWIa YOPYTrOCTH, CUJia TPEHUS, MOIIHOCTh, JIHEPTUS
B3aUMOJICHCTBHS TeJa ¢ 3eMIIEN BOIU3H €€ MOBEPXHOCTHU, IHEPTUSI YIIPYTOH
nedopManuy NpyKUHBI, KOJIUYECTBO TETUIOTHI, A0COJIFOTHAsI TeMIleparypa
Tena, paboTra B TEPMOJWHAMHKE, BHYTPECHHSS DJHEPrus UACaIbLHOTO
OJIHOATOMHOTI'O Ta3a, paboTa MACaTbHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa, KII/] naeanbHOrO TEIUIOBOTO JBUTATENS; JIEKTPUYECKOE II0JIE,
HaIpPSKEHHOCTD JIEKTPUYECKOrO MOJISI, HANPSXKEHHOCTD IOJISI TOYEYHOTO
3apsiia WIK 3apsKEHHOTO I1apa B BaKyyMe M B JUAJIEKTPUKE, TOTEHIMAI
ANEKTPOCTATUYECKOTO MO, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIASL
cuia, CUjla TOKa, HaIpsKEHHE, MOITHOCTh TOKA, DJIEKTpUYECKass EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONpPOTUBIEHHE  y4YacTKa  LENH ¢
MOCJIEIOBATENIBHBIM U NApaJlIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUUYECKOTO MOJIsI KOHIEHCATOpPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKHX  SIBIICHUN:
MEXaHUYECKOE [IBI)KEHUE, TEIUIOBOE JIBM)KEHUE YacTHUIl BEILECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIEHUE U KOHAEHCALNSI, TUIaBICHUE U KPUCTAIUIU3ALIMS, HAIPABICHHOCTh
TEIJIONEPEIaun, IEKTPU3ALMS TeJ, SKBUIOTEHIUAIbHOCTh TOBEPXHOCTHU
3apsHKEHHOTO MTPOBOJAHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
JIPYroil ¢ UCTIOJIb30BAHUEM MPSMbBIX U3MEPEHUN, IPU ’TOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHpOBAaTH pe3yJIbTaThl MOJYYEHHOM  3aBUCUMOCTHU
¢uznuecknx BENMWMYMH B BHAEC TpaduKoB C y4E€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEpPEHUM, JelaTh  BBIBOJABI IO  pe3yjibTaTaM
UCCIIEIOBAHUS;



MPOBOJUThL KOCBEHHBIC W3MEPCHHsI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPEHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIHHBIC MTOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;
MIPOBOJUTH OTBITHI TIO MPOBEPKE MPEIOKESHHON THITIOTE3bI: JIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce IPEIIOKCHHOU
TUIIOTE3bI;

coOJro1aTh MpaBmiia 0€30MacHOTO TPY/a MPH MTPOBEICHUH UCCIICTOBAHNNA B
paMKax  y4eOHOro  JKCICpUMEHTa,  TPaKTHKymMa W y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemarh pacy€THBIE 3aJadd C SBHO 33JaHHOW W HESABHO 3aJaHHOM
¢u3nUecKkoll MOJIEIbI0: Ha OCHOBAaHWM aHAJIM3a YCIIOBUS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolleld TpeOOBaHUAM 3ajayd,
NPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH 1 ITOCTYJIaThl (PU3HUSCKUX
TEOpUW TIPH HMCTOJIH30BAHUM MAaTEMAaTHYECKHX METOJOB PEIICHHS 3ajadv,
IIPOBOJUTH PAacu€Thl HA OCHOBAaHWUHU MUMEIOIINUXCS JaHHBIX, aHAJIM3UPOBATH
PE3YNIBTaThl U KOPPEKTUPOBATH METOJIBI PEIICHHS C YYETOM TOJTYyYCHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTErPAlMKA 3HAHUM U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
[EMOYKY PAcCy>KJIEHUIN C OTMIOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA i1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB PAaOOThI U3MEPUTETHHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNCKHX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
JESTENHPHOCTH 4YEJIOBEKA, CBS3aHHOW C (PU3WYECKUMH MPOIECCaMH, C
MO3UIINH IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUA O PAIlMOHATIBHOM
MPUPOAOIIONH30BAHNN, & TAK)KE€ PAa3yMHOM HCIIONH30BAHUU JOCTHKCHUM
HAyKd W TEXHOJOTHUH A JaJdbHEHIIeTO pa3BUTHUS YEIOBEYECKOTO
00111eCTBa;

MPUMEHSATh pa3IudHbIe CIOCOOBI paboThl ¢ mHbOpMalnmend (GpU3NIECKOTro
COIEpKaHWSI C WCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIIOJIH30BaTh COBPEMEHHBIC HWH(DOpPMAIMOHHBIC



TEXHOJOTUU JJI1 TOUCKA, NEpepadOTKM M MNpEeAbSBICHHUS Yy4eOHOU H
HAy4HO-TIOMYJISIPHON MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIMK, MOJYYEHHOM U3 PA3IUUYHBIX HCTOYHHKOB, KPUTUYECKH
aHAIM3UPOBATH  MOJy4aeMyl0 MH(OpPMAUUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UH(POpPMALIUK;

POSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOATEIBLHOTO MPUOOPETEHNSI HOBBIX 3HAHUN B TPOLIECCE BBITIOJHEHUS
IPOEKTHBIX U Y4EOHO-UCCIEeI0BATENbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH PAOOTy TPYIIIbI, PAlMOHAIBHO PACHpPENEsATh AeATEIbHOCTD
B HECTaHJAPTHBIX CUTyalUsX, aJ€KBATHO OIICHMBATh BKJIAJl KAXKJIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIIEHHE pacCMaTpUBaeMO POOIEMBb;

NPOSBIATH MOTHBALIMIO K Oyaymieil mpodecCuoHaIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIIS.

K xonmy oOyuenus B 11 knacce npeIMETHBIE PE3yJIbTaThl HA YTIyOJIEHHOM YpPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

MOHUMATh POJIb (PUUKHU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COITUATBHOM
U ITHYECKOM cdepax AesTEIbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTHUHE MUPA, POJIb ACTPOHOMHU B MIPAKTUYECKOMN
JeSITEIbHOCTU YeJOBeKa M JaJbHEHIIEM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAQYCHUE OIHUCATEIIbHOW, CHUCTEMATHU3UPYIOIIEH, OOBSICHUTEILHOU U
IPOTHOCTUYECKOW (DYHKIUK (U3UIECKOH TECOPUHM — DJIEKTPOIUHAMHKU,
CHEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
buzudeckoir Teopur B (POPMHPOBAHMHU TIPEACTABICHUN O (Pu3nUecKoit
KapTUHE MHpa, MeECTO (HU3NYECKOM KApTUHBI MHUpa B 0OIIEeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUIN O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (U3UUECKUX TeJl U MPOIIECCOB
(sIBJI€HUI): OJJHOPOJIHOE BJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE MOJIS,
rapMOHMYECKHUE KOJeOaHUsd, MaTeMaTUYeCKUM MAasITHUK, WJI€aJbHbII
IPYKUHHBIH MasITHUK, rapMOHUYECKHE BOJIHBI, UeaabHbIN
KoJe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7pa |
KBAaHTOBOM MOJICJIHN CBETA;

pazniuyath yCJIOBHUS (TpaHULbI, O0JACTH) NPUMEHUMOCTH (HUIUYECKHUX
3aKOHOB, TIOHHMAaTh BCEOOIMNN XapakTep (QyHIaMEHTATbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAJU3UPOBATH U OOBACHATH DJIEKTPOMArHUTHBIE MPOIECCH U SIBJICHUS,
WCIIOJIb3ysd OCHOBHBIE TIOJOKEHHMSI U 3aKOHBI JJIEKTPOJUHAMHUKH U
CIEUUAIBHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsiaa, cuna Awmnepa, cuia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio  Jlenma, cBsa3p  O/C
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM €M CO CKOPOCTBIO
M3MEHEHUS CUJIbI TOKA, OCTYAThl CIELMAIbHON TEOPUH OTHOCUTEIBHOCTH
OUHIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONIb3YS
NOJIO)KEHHUSI ~ KBaHTOBOM  (u3uKK  (ypaBHeHHME  DWHINTEWHa  AJid
dboTorddexTa, mepBwIif U BTOPOU MOCTYJIaThl bopa, MPUHIIUIT COOTHOIIIEHUS
HeomnpenenéHHoctei ['eiizeHOepra, 3akOHbI COXpaHEHUsS 3apsA/IOBOTO U
MacCOBOT'0 YHUCEI ¥ DHEPTUU B SJAEPHBIX PEAKIUAX, 3aKOH PaIn0aKTUBHOTO
pacmnana);

ONMKCHIBaTh (PU3UYECKHUE MPOLECCHl U SIBICHHS, HMCIOJIb3yS BEIMYHHBI:
HANPsLDKEHHOCTD 3JEKTPUYECKOTO MOJIs, MOTEHIHAN 3JEKTPOCTaTHUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIGKTPOABWKYIAS CHJIA, WHIYKIUS
MarHuTHOTO TIOJIsI, MarHUTHBIA TIOTOK, CHWJIa AMIiepa, MHAYKTUBHOCTD,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKIWW, HHEPrus MArHUTHOTO IOJIS
IPOBOJAHHUKA C TOKOM, PENIITUBUCTCKUIN UMITYJIBC, TOJIHAS YHEPTHUSl, SHEPTHSI
MOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTUSI U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
U 3apsij siApa, SHEPTUS CBA3U Spa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJIICHUM:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(epeHIINS
BOJIH, Audpakuus, JUCHEPCHs, TOJIHOE BHYTPEHHEE OTpakeHHe,
doToanekTpudeckuii 3 dekt (hoTodddexr), anbda- u 6eTa-pacnasl saep,
ramma-u3iaydeHue saep, Gu3nuecKue MPUHIUIBI CIEKTPAIIBHOTO aHAIH3a U
paboTHI J1a3epa;

OTIpEeIeNsITh HAIMpaBiICHUE WHIYKIMA MAarHUTHOTO TIOJS TPOBOJHUKA C
TOKOM, cuiibl AMrepa u cuibl JlopeHna;

CTPOUTH H300paX€HUE, CO3JaBAEMOE IIJIOCKUM 3€PKaJIOM, TOHKOW JIMH30M,
U PaCCUYUTHIBATH €r0 XapaKTEPUCTUKH,

OPUMEHATh OCHOBOIIOJIATaIINE ACTPOHOMMYECKHE MOHSTHS, TEOPUU H
3aKOHBl JJI1 aHauu3a U OOBICHEHHA (U3NYECKUX IPOIIECCOB,
IPOUCXOISAIIMX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKraJlaKTHUUYECKOUN
cpelie; IBUKEHUsI HEOECHBIX TeJl, IBOJIFOLUU 3BE3]] U BeeneHHo;
NPOBOJUTh HCCJENOBAHUE 3aBHUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUN, TMpPU OSTOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCHpOBAaTH pe3yJIbTaThl MOJYYEHHOM 3aBHCUMOCTHU
¢u3nuecknx BENMWMYMH B BHAEC TpaduKOB C y4IE€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEPEHUM, JleaTh  BBIBOJABI IO  pe3yJibTaTam
HCCJIEI0BAHMS;



MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OLICHWBAaTh aOCONIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI;
MPOBOJUTD OMBITHI 1O MPOBEPKE MPEIOKEHHON THIOTE3bI: TNIAHUPOBAThH
AKCIIEPUMEHT, COOMpaTh AKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTHCHIBATh METO/IBI TIOJTYUSHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUI;
co0ro1aTh MpaBuiia 0€30NMacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMkax  y4yeOHOrO  OKCIEPHUMEHTa, MpakTUKymMa W y4eOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 000PYAOBAHMUS;

pemats pacuy€THble 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndyeckoil MOJENBI0: HAa OCHOBAaHWW AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndYecKkue MOMENH, OTBEYAIOIIUE TPeOOBaHUSAM 3a7add, MPUMEHSITH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAThl (PU3HUECKUX TEOpPUi
NpU  WCIOJB30BAHWHM MAaTeMaTHYeCKUX METOJOB pEIICHUS  3ajad,
IPOBOJIUTH PacyEThl HA OCHOBAHMH WMEIOIUXCS JaHHBIX, aHATH3UPOBATH
PE3yNbTAThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOTYYESHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWM H3
Pa3HBIX pa3fenoB Kypca (PU3MKH, a TAaKKE UHTErPALMKA 3HAHUKN U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO
[IEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA JJsi OOBSICHEHUS OCHOBHBIX
IPUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAMUTDH IPUMEPHI BKJIa/1a POCCUMCKHX U 3apYOEIKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOLIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (DM3MUYECKUMHU TMPOLECCaMH, C
MO3UIINH 9KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JTOCTHUKEHHM
HAyKH W TEXHOJOTWHA JJisi JaJbHEHIIEero pa3BUTUS UYEJIOBEUYECKOTO
00111eCTBa;

MPUMEHSITh Pa3JIMuHbIEe CIOCOOBI PabOThl ¢ MHpoOpManuend (PU3NIECKOTro
COJEp)KaHUSI C HCIOJb30BaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU Ui TOUCKA, NEepepadOTKM M MpEeAbSIBICHHUS Y4eOHOU H
HAy4YHO-TIOMYJISIPHON MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
uH(pOpMaIKU, MOJYYEHHOM U3 PA3IUUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro HMH(OpPMAUI0O M  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCA 3HaHWi, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpPMALIUK;

POSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOSATEIBLHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIIOJHEHUS
IPOEKTHBIX U YYEOHO-UCCIEeI0BATENCKUX PadoT;

pabotaTh B TpyHIe C MCIOJIHEHUEM Ppa3IMYHBIX COIUMAIBHBIX pPOJIEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACHpPENesiaTh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI;

NPOSIBIIATh MOTHBALIMIO K Oynymieil mpodeccuoHalbHON ACSTEIBHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POPUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne KosnuyectBo yacos
HaumeHoBaHue

I Konrpos | IIpakruuye DJIeKTpOHHbIe (LM(PPOBbIE)
pa3iesioB U TeM Bc

/ bHbIE CKHe o0pa3oBaTe/ibHbIE pecypchl
NPOrpaMMblI ero

n padoThI padoTsbI

Pasznea 1. HAYUYHBIVM METO/ ITIO3HAHUS

IMPUPOAbI
Hayunslii MmeTot .
1.1 O3HAHMS 6 https://resh.edu.ru/subject/lesson/5
’ 894/start/90071/
MPUPOABI
Hroro no pazgeny 6
Paznea 2. MEXAHUKA
2.1 Kunematuka 10 1
https://resh.edu.ru/subject/lesson/3
2.2 | Nunawmica 10 711/start/47122/
)3 CraTtuka TBEpIOTO 5 1 https://resh.edu.ru/subject/lesson/6
' Tena 288/start/47151/
3aKOHBI )
54 COXDAHCHIS B 10 1 https://resh.edu.ru/subject/lesson/6
' p 288/start/47151/
MEXaHUKe
Hroro mo pazgeny 35

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI i
N N s 1 https://resh.edu.ru/subject/lesson/4
. y. ¥ p 721/start/47472/
THYECKOM TEOPUH
Tepmoaunamuka. ;
A 0 ! https://resh.edu.ru/subject/lesson/6
. 289/start/47531/
MAaIlllAHBI
ArperarHble
COCTOSTHUS
S " ! https://resh.edu.ru/subject/lesson/5
. 101 . 895/start/138339/
®da3oBbIe
Iepexoabl
Hroro 1o pasaeny 49

Pa3nea 4. QJIEKTPOJIUHAMUKA




DIEeKTpUYECKoe

https://resh.edu.ru/subject/lesson/472

41 noJje 24 I 3/start/15578/
TlocTosAHHBIN .
49 S —— 24 1 https://resh.edu.ru/subject/lesson/472
' p 3/start/15578/
TOK
Toku B )
43 S 6 https://resh.edu.ru/subject/lesson/376
2P 3/start/160222/
cpenax
Hroro no pazgeny 54

Paznen 5. ®DUSHUECKHWIN MPAKTUKYM

duznueckuit

5.1

MIPAaKTUKYM

16

16

Hroro no pazneny

16

PesepBHOE Bpems

10

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

170

16

11 KIJACC

HauMeHoBan
Ne

e pa3aesioB
n/ P
U TeM
n

NPOrpaMmblI

Koaun4gecTBO 4acoB

Bce
ro

KounTpoan
HbIe
padoThI

IIpakTnue
cKHe
padoThI

daekTpoHHbIe (LU pPOBHIE)
o0pa3oBaTe/ibHbIE pecypchl

Pazgea 1. JIEKTPOJJUMHAMUKA

11 MaruutHoe 14 https://resh.edu.ru/subject/lesson/490
' noie /start/78497/
DneKkTpoMart .
12 — 13 1 https://resh.edu.ru/subject/lesson/380
) 6/start/46748/
WHJYKI U
Hroro no pazneny 27

Pa3nen 2. KOJIEBAHUA U BOJIHBI

Mexannuecku

https://resh.edu.ru/subject/lesson/590

21 e KoJIeOaHus 10 5/start/46858/
OneKTpoMars )
https://resh.edu.ru/subject/lesson/590
2.2 UTHBIE 15

KoJIcOaHus

3/start/46945/




Mexannuecku

23 e 10 | https://resh.edu.ru/subject/lesson/590
' DIEKTPOMAarHu 4/start/72014/
THBIE BOJIHBI
https://resh.edu.ru/subject/lesson/491
2.4 Onruka 25 1 3/start/A7383/
Hroro no pazgeny 60

Paznea 3. OCHOBBI

CIIEIUAJIBHON TEOPUM OTHOCHUTEJIBHOCTH

3.1

Ocuosel CTO

5

1

https://resh.edu.ru/subject/lesson/384
3/start/270825/

Hroro no pazneny

5

Pa3znen 4. KBAHTOBAS ®U3UKA

Kopnyckyssip )
41 HO-BOTHOBOI 15 https://resh.edu.ru/subject/lesson/386
' 6/start/151456/
Jlyajanu3Mm
49 duzuka 5 https://resh.edu.ru/subject/lesson/385
' aToma 3/start/48173/
duzuka
aTOMHOTO
43 P 5 https://resh.edu.ru/subject/lesson/590
' P 7/start/48231/
3JIEMEHTAPHBI
X YaCTHI]
Hroro mo pazgeny 25

Pazgen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

ONeMEeHThI ]
51 ACTDOHOMIH I 12 https://resh.edu.ru/subject/lesson/491
' p 8/start/48463/
acTpopU3NKHU
Wroro no pazgeny 12

Paznen 6. PUSUUECKHUIA TIPAKTUKYM

Dusnueckuit https://resh.edu.ru/subject/lesson/491
6.1 16 16
MPAKTUKYM 8/start/48463/
Wroro no pazgeny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE

7.1

CucremaTtnsa
oy U
00001IeHHE
MIPEIMETHOTO

15

https://resh.edu.ru/subject/lesson/493
5/start/




CoJIepKaHus U
OTIbITA
JEeATEIbHOCTH
)
npuoOpeTEHH
Oro TIpU
W3yYCHHUH
Kypca GpU3uKu
10-11
KJIacCOB

Hroro no pazneny

15

PesepBHOE Bpems

10

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

170

16




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

» Guszuka. Ontuka. KBantoBas gusuka, 11 kinacc/ Maxumes I'.4., CunsikoB A.3.,
OO0111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKuiMoHepHOE
obmmectBo «M3narensctBO «IIpocBemnieHne»

» Gusuka. MonekynspHas ¢pusuka. Tepmogunamuka, 10 knace/ Msikumes I'.41.,
CunsikoB A.3., OOI1IEeCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «[[PODAy;

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HNHTEPHET

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



IIpunoxenue

Hrorosasi koHTpobHAs1 padoTa o ¢pusuke A5 odyyaromuxcsa 10 kiaacca

HroroBoe TectupoBanue no ¢usnke s odyygaromuxcs 10 kiacca cocraBieHo Ha ocHoBe DenepaibHOro
roCyJIapCTBEHHOr0 00IIe00pa30BaTEIbHOIO CTaHAapTa OCHOBHOI'O OOIIEro 0Opa3oBaHUs, B COOTBETCTBHH C
JeWCTBYIONIECH porpaMMoii o Quznke.

Lenb TecTUpOBaHUS - OLIEHUTH 00IE00Pa30BaTEIbHYIO ITOATOTOBKY y4amuxcs 10 (usuke 3a Kypc 10
KJlacca, 3aHUMaroIuxcs o yueOnuky: ®uznka. MosekynspHas ¢usuka. Tepmoannamuka, 10 kiacc/ Mskuies
I'.4., CunskoB A.3., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTBIO «JIPOMAX»; AKIMOHEpPHOE OOIIECTBO
«MznarenbctBo «IIpocBeniane»IToroBoe TecTUpoOBaHNE MPECTABICHO B ABYX BapHaHTaxX M paccunTaHo Ha 40
MUHYT .

Pabota coctout u3 22 3amaHuii, KOTOpbIe pa3/ieJeHbl HA TPH YacTH.

Yacts 1 comgepxut 22 3amanus (Al1-A17). K kaxxaoMy 3amanuto JaHel 4 BapuaHTa OTBETOB, U3 KOTOPHIX
TOJILKO OJTMH BepHbI. Kaxknoe 3aganue onenuBaercs B 1 6am.

Yacts 2 (B1-B2) comepxut 3amaHusi, B KOTOPBIX HEOOXOJMMO 3aIllMcaTh OTBET B BUJE HaOopa mudp.
Kaxxoe npaBUIbHO BBIMOJIHEHHOE 3aaHUE YacTH 2 OlleHUBaeTcs B 1 Oasu.

Yacts 3 comeprkur 3 3amaun (C1-C3), kotopeie TpeOYIOT moiaHOTO oTBeTa. Kaxmas 3amada
olLleHMBaeTcs B 2 Oasia.

Kntoun k mtoroBomy Tecty 3a 10 kiacc:

Ne

3a7aHu 1 (1|1 |11 1]1]1

. 112(3|14(5|/6|7[8]|9 ol1lal3lalsleln 18 | 19 20 | 21| 22
Ne 3(11(314(2|3|2(4|5|/4 |3 (2213332145251 19 1
OTBETa 1 1 0 K | M/
(1 Bap) H| c

[kaa my1st IepeBo/1a Yucia MpaBHIIBHBIX OTBETOB B OIEHKY MO MATHOAIILHOM IIKaJIe:

YucIno npaBUiIbHbIX 0-10 11-15 16-18 19-22

OTBETOB
Orienka B banmax 2 3 4 5

Hrorosoe TectupoBanue no ¢usuke 3a kypc 10 xmacca
Yacrts 1
Al. Kakoe Teno 13 nepeuncieHHbIX HUKE OCTABIISIET BUTUMYIO TPACKTOPHUIO?
1) Kamens, nagaromniuii B ropax 2) Msi4 Bo BpeMst UTpbl 3) JIbDKHUK, MPOKJIaAbIBAOIIIHI
HOBYIO Tpaccy 4) JlerkoaTJeT, COBEPILAIONINN TPBLKOK B BBICOTY

A2. Bo BpEM:A IoAbEMA B T'OPY CKOPOCTH BCIIOCUIICAUCTA, IBUTAOIICTOCA HpHMOHHHeﬁHO u
PaBHOYCKOPCHHO, U3BMCHUJIACH 34 8 coT5S M/C a0 3 M/C. HpI/I 9TOM YCKOPCHHUEC BCIOCHUIICAUCTA 6LIJ'IO
paBHO

1) -0,25 m/c2 2) 0,25 m/c2 3) -0,9 m/c2 4) 0,9 m/c2

A3. Ha pucyHke npejacTaBiieH rpagyk 3aBUCUMOCTH MPOEKIUH
CKOpOCTH Tejia OT BpeMeHHU. Kakol myTh Mpomuio Teso 3a HHTepBal
BpeMeHH oT 2 10 8 ¢?

1)32m 2)20w™m 3) 16 M 4) 8 m

A4. Touka IBMKETCS C IOCTOSHHOM 10 MOJYJII0 CKOPOCTBIO IO OKPYKHOCTH panuyca R. Kak
U3MEHUTCS LIEHTPOCTPEMUTENIBHOE YCKOPEHNUE TOUKH, €CJIM €€ CKOPOCTh YBEJIIMYUTH BABOE, a PAINYC
OKPY>KHOCTH BIBO€ YMEHBIIUTH?

1) ymenbmnTcs B 2 pasa 2) yBenuuured B 4 pasza 3) yBenuuutcs B 2 pasa

4) yBenuuuTcs B § pa3



AS. Kakoe yckopeHue nproOpeTaer Tejo Maccout 5 kr noa aeictsueM cuibl 20 H?
1) 0,25 m/c® 2) 4 m/c? 3) 2,5 m/c? 4) 50 m/c?

A6. YenoBek Be3 JIBYX OJIMHAKOBBIX JCTEH Ha CAaHKAX 10 TOPU3OHTAIILHOM J0pore. 3aTeM ¢ CaHOK
BCTaJI OJTMH peOEHOK, HO YEJIOBEK MPOJ0JIKAN JBIKEHUE C TOH JKe TIOCTOSIHHON CKOpocThio. Kak
HU3MCHUJIACH CUJIa TPCHUS ITPU 3TOM?

1) He U3MeHuIach 2) yBenu4miiach B 2 pasa 3) ymeHbIImIIach B 2 paza  4) yBelIMYMUIIACh
Ha 50%

A7. Teno maccoii 2 Kr ABUXKETCs cO CKOpocThio 3 M/c. KakoB ummyinbc Tena?
1) 5 xr-™m/c 2) 6Kxr-M/cC 3) 1 kr-m/c 4) 18 xr-m/c

A8. XoxkkeitHas mraiiba maccoit 160 r meTuT co ckopocThio 36 km/4. KakoBa ee kuHeTHYECKast
sHeprus?
1) 1,6 JIx, 2) 104 JIx, 3) 0,8 JIx, 4) 8 Ik

A9. Inuddy3us B TBEpABIX TeJIax MPOUCXOAUT MEAJICHHEE, YEM B razax, Tak Kak
1) MoJIeKyIbI TBEPAOTO TeJa TshKEIIee, YeM MOJIEKYIIbI ra3a

2) MOJIEKYJbI TBEPAOTO Tea 0OJIbIlEe, YEM MOJIEKYJIBI I'a3a,

3) MoJIeKyJIbl TBEPJOTO TeJla MEHEE MOIBUYKHBI, YEM MOJIEKYJIbI Ta3a

4) MoJIeKynbI TBEPAOIO Tejla B3aUMOAEHCTBYIOT ciabee, 4eM MOJIEKYIIbI ra3a

A10. Kak n3MeHHJI0Ch 1aBJICHUE UJICATHHOTO Ta3a, €CIU B JAHHOM 00beMe CKOPOCTh KaXK 01
MOJIEKYJIbl YMEHBIIWIACH B 2 pa3a, a KOHIIEHTPAIHUsI OCTAIACh HEU3MEHHOM?

1) yBenmumiiocs B 4 pasa, 2) yBEeMYHIIOCH B 2 pa3sa, 3) HEe UBMEHIIIOCH, 4)
YMEHBIIUJIOCH B 4 pa3a

Al1l. Kakoe u3 npuBeIeHHBIX HIKE BRIPAXKCHUN COOTBETCTBYET (JOPMYIIe KOJIMYECTBA BEIIeCTBa?

M M N
D 2) o O 4)v- N,

A12. Bo3tyx B KOMHATE COCTOMT M3 CMECH Ia30B: BOJOPOa, KUCIOPO/Ia, a30Ta, BOJISHBIX I1apOB,
YIIIEKHCIIOTO Ta3a u ap. Kakoi u3 Gpu3rnueckux mapaMmeTpoB STHX ra30B 00s3aTeIbHO OJHHAKOB TIPU
TEIUIOBOM PaBHOBECHHU?

1) naBneHue 2) Temmepatypa 3) KOHIIEHTpaIus 4) MIOTHOCTH

A13. T'a3 coBepmun paboty 400 [, v Ipu 5TOM €ro BHYTpeHHSs dHeprus ymeHbimiack Ha 100 [Ix.
B sTom npouecce ras

1) momyumn konudectBo TermnoThl 500 Ik 2) momyunn konndectBo TernoTsl 300 JIx

3) otaan koauwdecTBO TeroThl 500 Ik 4) otnan konuuecTBo TeroTel 300 Ik

A14. OT BO,[[)IHOI71 KaIljiu, 06J'Ia,I[aBIHeI71 3ap${z[0M +q, OTACIINIIACh KaIlJiid C BHCKTpI/I‘-IeCKI/IM 3ap;1z[0M —
q. KaKI/IM cral 3ap;m OCTaBLHeP'IC}I KaHJ’II/I?
1) +2q 2) +q 3)—q 4) -2q

Al5. JIBa ToueUHBIX 3apsiia IPUTATUBAIOTCA APYT K APYTY TOJIBKO B TOM CIIy4dae, €CIIU 3apsiibl
1) oTMHAKOBBI 110 3HAKY U IO MOJTYJIIO

2) OIMHAKOBBHI 110 3HAKY, HO 00513aTEILHO PA3TUYHBI [I0 MOJTYITIO

3) pa3nuyHBI [0 3HAKY U JIOOBIE IO MOJIYJIIO

4) pa3nu4HbI 10 3HAKY, HO 003aTEIbHO OJJMHAKOBBI [0 MOJTYITIO

A16. HanpsbxeHue Ha KOHLIax pe3uctopa paBHo 60 B, cuna Toka B pe3uctope paBHa 3 A. Uemy paBHO
COINPOTHBIIEHUE pe3ucTopa?
1) 0,04 Om 2) 0,05 Om 3) 20 Om 4) 180 Om



Al17. DAC ucrounuka pasHa 8 B, BHemHee conpotusieHue 3 OM, BHYTpEHHEE COIIPOTUBIIEHHE 1
Owm. Cuna Toka B IOJHOM LIENU paBHA
)32 A 2)25 A 3)2A 4)0,5 A

Yacrtp 2

B1. Bo BpeMst peMOHTa 3JI€KTPOIIMTKY YKOPOTUIIM €€ crupalib. Kak H3MEHUINCH IPU 3TOM
COINPOTUBIIEHUE CIIUPAJIH, CUJIA TOKA U MOIIHOCTb JIEKTPOIUIUTKU? HampsiokeHue B ceTu ocTaeTcs
HEU3MEHHBIM.

K kaxm0ii mo3uImu mepBoro cTojodia moaoepuTe COOTBETCTBYIONIYIO MO3UIIMIO BTOPOTO CTOJIOIA 1
3aMUIINTE B TAOIUILY.

dusnyeckas BeINYMHA N3meHenune BeIn4YrHbI
A) conpoTuBIEHHUE CTIMpaln 1) yBenuuures

b) cuna Toka B ciupanu 2) yMeHbIIaeTcst

B) BbIAENSIONIAsACS MOLTHOCTD 3) HEe U3MEeHUTCA

B2. [TocTaBbTe B COOTBETCTBUE (DU3UUYECKYIO BETUUMHY U eauHUIlYy ee u3mepenus B CU.
dusnueckasa BeanunHa EnpHmia BeTnIuHEI

A) ckopoCTb 1) m/c?

b) myts 2) kr-m/c

B) ummnynsc 3) kr-m/c?

I') yckopenue 4) m/c
S)m

K kaxm0ii mo3uimu mepBoro crosdiia moadepuTe COOTBETCTBYIONIYIO MTO3HUITUIO0 BTOPOTO CTOJIONA U
3aMUIIUTE B TAOIHUILY.

Yacrts 3

Cl1. [IBa nenoasmxkHbIX 3apsana 0,5 HKi u 4 1K HaxoasaTca B BakyyMme Ha pacCTOSHUU 6 CM JIpYyT OT
npyra. Yemy paBHa KyJOHOBCKas CHJIa B3aUMOACUCTBUS MEXKAY HUMH?

C2. ABTOMOOWIb Maccoi 2 T IBMIKETCS IO BBIMYKJIOMY MOCTY, UMEIOIIEMY paanyc KpuBU3HbI 200 M,
CO CKOpOCThIO 36 KM/4. HaliguTe crily HOpMalbHOTO JAAaBJICHHS B BEPXHEH TOUKE TPACKTOPHH.

C3. Tenexxka Maccoi 2 Kr, IBHXKYIIAsCA CO CKOPOCTHIO 3 M/C, CTaJIKUBAETCS C HETOIBIKHOM
TENEKKOU Maccol 4 Kr U cuerisiercs ¢ Heid. YeMy OyzieT paBHa CKOPOCTh 00EUX TEJIeKEK MOoCIie
B3aUMO/ICHCTBUS?

HUrorosasi KOHTpPOJILHAsA padoTa no pusuke Aas odyyaromuxes 10 kiaacca

Hrorosoe TectupoBanue no ¢pusnke mias odydaronuxcs 10 kimacca coctaBieHo Ha ocHoBe DexepaabHOTro
rOCyapCTBEHHOr0 00IIe00pa30BaTENFHOIO CTaHAapTa OCHOBHOTO OOMIEr0 0Opa3oBaHHS, B COOTBETCTBUH C
JEMCTBYIOMIEH MTPOrpaMMon 1o (pr3HKe.

Lenbs TecTUpOBaHHUS - OLEHUTH 0011e00pa30BaTENbHYIO MOArOTOBKY YJalluxcs 1o ¢usuke 3a kype 10
KJlacca, 3aHUMaronmxcs no yueOHuky: ®Pusuka. Onruka. KesanroBas ¢usuka, 11 kmacc/ Mskumes .4,
CunsxoB A.3., OOmecTtBo ¢ oOrpaHu4eHHOH OTBeTCTBEHHOCThI0 «J[PODAY»; AxiuoHepHOE 0OIIECTBO
«MznarensctBo «IIpocBemenne.

Kpurepun onennBanus:
«5»- 300
«4» 24-296
«3» 18-236
«2»- MeHee 18 0
Kitoun x utorosomy tecty 3a 11 kiacc:

—
[S—
[S—
[S—
[S—
—
—

3a/1aH
us 0 2131415 718
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Ikana U IIEPEBOJa YUCIIa ITPABUJIBHBIX OTBETOB B OLICHKY ITO MATUOAIIIEHOM IIKae:

2.

3.

A. MargauTHbBINA IOTOK

Yucno npaBuiIbHbIX Menee | 18-23 24-29 30
OTBETOB 18
Orenka B Gasuiax 2 3 4 5

JliiHa akTUBHOM YacT npoBoHUKA 20 cM. YT0J MEXK/y HalpaBJIeHUEM TOKa U UHAYKIUEH

Hrorosoe TectupoBanue no ¢usuke 3a kypc 11 kmacca

MarHuTHOTO MOJISl PaBEH 90°. C kaKkoii CHJIOH MarHUTHOE MOJIE C nHaykauein SOmTn
JNENCTBYET Ha IMPOBOJHUK, €CIIM CHJIa TOKA B HeM 10 A?
Onpenenute HHIYKTUBHOCTD KaTYIIKHA, KOTOPYIO TIPH CHJIE TOKA 6 A MPOHU3BIBAET

MAar"auTHBIA T0TOK 120MBO.

Y cTaHOBUTH COOTBETCTBHE:

b. MaruuTtHast HHIYKIUS
B. UHIyKTUBHOCTH

A

b

B

4, OI[I/IH pa3 METAJNIMYECKOE KOJIbIO IMaJacT Ha CTOSIIHI BCPTHUKAJIBHO I0JIOCOBO# MaruuT TakK, 4TO
HaaceBacTCs Ha HETO, BTOpOI>'I pa3 Tak, 4TO IpOJI€TAacT MUMO HETO. IInockocTh KOJIbI1a B obounx ClIyvdasax

TOPHU30OHTAJIbHA. Tox B KOJIbIIC

D
2)
3)
4)

BO3HHUKAET B 000UX cirydaiax

HC BO3HHMKACT HU B OJTHOM M3 CJIYy4YacB

BO3HHUKACT TOJIBKO B IICPBOM CJIydac

BO3HHUKACT TOJILKO BO BTOPOM CJIy1dac

5. Haiinute 3/1C unaykiuu B KoHTYpe, eciu 3a 0,01¢c MmarHuTHbINA MoTok yBenuumics Ha 400 mBO.

6. 3J'IeKTpOMaFHI/ITHaH HHAYKOUS — 3TO:
1) SABJICHUC, XapaKTCPHU3YIOLICC JIECTBHE MAarHUTHOTO MOJIS Ha ,[[BI/I)KYH_II/II\/’ICH

3apsn;

2) SIBJICHUC BOSHUKHOBCHUA B 3aAMKHYTOM KOHTYPC 3JICKTPHUYCCKOI'O0 TOKA IIPpU

U3MCHCHHWHU MAarHUTHOTO ITOTOKA,

3)$[BJ'ICHI/IC, XapPaKTCPUIYIOLICC HCﬁCTBHC MAaravTHOrO I10Jid Ha IIPOBOJHHUK C
TOKOM.

7. MaTeMaTHUeCKUI MasTHUK COBCPIIACT CBOGO)IHLIC TrapMOHHUYCCKUC KoJieOaHMsI. KaKYEO BCIIMYHHY
MOKHO OIIPEACINTD, €CIIN U3BCCTHLI JINHA ln nepuon KoJiebanuii T MasTHUKA?

1) maccy m MasiTHHKa

2) yckopeHue CBOOOIHOIO MafeHus g

3) ammuTyny A KoneOaHUN MasTHHKA




4) MakCUMaJIbHYIO KHHETHYECKYIO dHepruro Wy MasTHHKA

8. Ha pucynke noka3an rpadvk 3aBUCMMOCTH CHJIBI TOKa B METAJUIMYECKOM ITPOBOTHUKE OT BPEMCHHU.
Omnpexpenure 4acToTy KOJIEOaHUN TOKA.

I, Ad

1) 8 '
0:4 2)0,125 I'n
0,17 3) 6T
0 4)4 T
3 0'1j.._..._.
- 0’2

9. Pacctostnne mexxny Onmxanmumu rpeOHssMu BoaH 10m. KakoBa yacTtoTa yapoB BOJIH O KOPITYC,
€CJIM CKOPOCTh BOJIH 3 M/c ?

10. JIyu cBeTa majaeT Ha IUIOCKOE 3€pKayio. YTOJI OTpaxeHus paBeH 24°. YToJ Mex 1y MaIatoluuM JIy9OM
U 3€pKaJIOM....

11. Ecnu mpenMeT HaXouTCsL OT COOMparolei JIMH3bI Ha paCCTOSTHUM 0O0JIbIIIE TBOMHOTO (DOKYCHOTO
pPacCcTOsTHUSA, TO €T0 H300paxkeHue OymeT. ..

ITI 1 ] 1 1

3F 2F F F 2F 3F

12. Kakoe onTudeckoe sSBJICHUE OOBACHSIET PaayKHYIO OKPACKY MBUIBHBIX TTy3bIpen?
1) Qucniepcuss  2) Judpaxmus  3) Uatepdepennus  4) [onapuzamms

13. HenpepsiBHBIE (CIUIONMIHBIC) CIIEKTPhI JAIOT T, HAXOISIINECS
A. TOIIBKO B TBEPJIOM COCTOSIHHH TIPH OY€Hb OOJBIIINX TEMIIEpaTypax;
b. B razo00pa3HoM MOJEKyISIPHOM COCTOSIHUHU, B KOTOPOM MOJIEKYIIbI HE CBSI3aHBI HITH c71a00 CBS3aHBI

ApPYT C IPYTOM;
B. B ra3000pa3HoM aTOMapHOM COCTOSTHUH, B KOTOPOM aTOMBI MPAaKTHYECKH HE B3aUMOJEHCTBYIOT

ZIPYT C IPYTOM;
I'.B TBEPAOM HJIU )KUJIKOM COCTOSAHHHU, a TAKKE CUJIBHO CKATBIC I'a3bl

14. Kakoe 13 nepeurcIeHHbIX HUXXE 3JIEKTPOMATHUTHBIX M3JTyYEHHN UMEEeT HauOOJIBIIYIO
4acToTy?
A. PaguoBOIHEL
b. UadpakpacHoe uzmydecHue.
B. Bugumoe nznydenue.
I'. YasTpaduoneroBoe uznyueHue.
J1. PEHTT€HOBCKOE U3ITyUCHHUE.
15. Kakoe u3 npuBeI€HHBIX HIKE BBIPAXKCHUH ONpeessieT MOHATHE TUCTIepCHus?
A. HanoxxeHne KOrepeHTHBIX BOJIH.
b. Pa3noxeHue cBeTa B CIIEKTP MPH MPETOMIICHHH.
B. IIpeoOpa3oBaHue €CTECTBEHHOTO CBETA B IJIOCKOMOISIPU30BAHHBIH.
I'. Orubanue BOJIHOM NPEnsTCTBUIL.
JI. HacTuyHOE OTpa)KeHUE CBETA Ha Pa3eie ABYX Cpell.

16. Hanrcats HemocTaronpe 0003HAUYEHUS B CIIELYIOIIEH SIEPHON peaKIHH:
? +H I = 12Mg24 + 2HC4
17. ATom HaTpus 11Na?3 COJICPKHT



1) 11 nporoHoB, 23 HeiTpoHa u 34 37eKTpoHa
2) 23 npotoHa, 11 HeliTpoHOB U 11 31€KTpOHOB
3) 12 npotoHoB, 11 HEHTPOHOB U 12 35IEKTPOHOB
4) 11 npotoHoB, 12 HeHTpoHOB U 11 251eKTPOHOB

18. Onpenenure, Kakue U3 peakil Ha3bIBAIOT TEPMOSIEPHBIMU
A. Peakuuu neneHus JE€rkux saep
b. Peakuuu neneHus TSOKEIbIX A1ep
B. Peaknuu cuHTE3a MEXAY JIETKUMU SIAPAMHU
I'. Peakunu cuHTE3a MEXAY TSDKEIIBIMU sIpaMu



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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