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MMOACHUTEJBHASA 3AIINCKA

[Iporpamma mno ¢usuke (BHEypo4yHasi AESITENbHOCTh) Ha YPOBHE CPEIHETO
obmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKCHHM M TpeOOBaHUN K
pe3ysbTaTamMm OCBOCHUS OCHOBHO o0pa3oBaTeNIbHOI IPOrpaMMBl,
npeacraBieHHbix B @I'OC COO, a Ttakke ¢ yu€roMm (enepanpHO padoueit
nporpaMmbl  BocniuTaHus W KoHuenuuu mnpenojaBaHus y4eOHOTro IpenMeTra
«Dduzuka» B o0pa3oBaTeNbHBIX oOpranuzanusx Poccuiickoit  ®enepanuu,
peann3yIouuMx OCHOBHbBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma mo  ¢usuke (BHEYpOUHAs]  JEATEIHLHOCTh)  OMpPENEIseT
00si3aTeIbHOE  NPEIMETHOE COJEp)KaHUE, YCTAHABIUBAET PEKOMEHAYEMYIO
MOCJIEIOBATEILHOCTh M3YUYEHUSI TEM W Pa3/iesIoB YYEOHOro mpeaMera ¢ y4€ToM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Yy4yeOHOro mpolecca,
BO3pAacTHbIX OcoOeHHocTel oOyuaronmuxcsa. Ilporpamma mno ¢usuke paér
IpeJICTaBICHUE O LIEJIAX, COJAEP>KaHUU, O0IIel cTpaTeruy o0y4eHus, BOCIIUTAHUS
U pa3BUTUA OOy4aloOlIUXCS CpeacTBaMu ydeOHoro mnpeamera «®Pu3nka» Ha
yTIIyOJIEHHOM YpOBHE.

Nzyuyenue Kypca busuku MO3BOJISIET peanu3oBaTh 3a/lauu
npoecCHOHANLHON OpHWEHTAIMK, HANpaBICHO HAa CO3JaHUE YCIOBUW IS
MPOSIBJICHHSI CBOUX HMHTEIICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
00yJarommMcs, KOTOpble HEOOXOIWMBI Ui TMPOJOJDKEHHS 00pa3oBaHMs B
opraHm3anusix MNpodhecCHOHAIBHOTO O00pa3oBaHUsS 10 Pa3IUYHbIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATLHOCTSIM.

B mporpamme mo ¢usuke(BHEYypoUHas JEATEIBHOCTh) OMPEICIAIOTCS
IUTAHUPYEMBIE PEe3yNIbTaThl OCBOCHMSI Kypca (PU3UKK Ha YpPOBHE CPETHEro OOIIEro
oOpa3oBaHMs:  JIMYHOCTHBIE,  METaNpeaMeTHble, mpeaMmeTrHsle.  HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKM TpeOOBaHUN K JIMYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHMX
IpOrpaMMy IO SIBJISIETCSI CUCTEMHO-IESTeIbHOCTHBIN MOIXO0/.

[TporpamMma(BHEYypOUHas ACSITENLHOCTD) MO (DU3HKE BKIIOYACT:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHMS Kypca (U3MKKM Ha YriyOJéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO F0JIaM 00YUYEHUS;

coJiepkanue yueoHoro npeamera « Pu3nka» Mo rogam o0ydyeHHsl.

[IporpaMmma no ¢usnke(BHEYpOUHAsT JEATEIBHOCTh) HMEET MNPUMEPHBIH
XapakTep M MOXKET OBbITh MCIOJb30BAHA YUHUTENAMH (PU3UKU JISI COCTaBIICHUSA
CBOMX pabOUYUX MPOrpaMM.

[Iporpamma 1o ¢usuke (BHEYypouHas JESATEIbHOCTb)HE CKOBBIBAET
TBOPYECKYI0 HHHIIMATUBY YYHUTEICH W TPEIOCTaBISCT BO3MOXKHOCTH IS
pean3alyy pa3iuyHbIX METOJWYECKUX IMOAXOJ0B K MPENoJaBaHUI0 (PU3UKU Ha



yIIyONI€HHOM YPOBHE MPHU YCIOBHH COXpPAaHEHHs 0053aTeIbHON YacTU COJIeP KaHUs
Kypca.

dusuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPUPOABI, BBICTYMAs B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIUMA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmosib3oBaHME W AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUN ONpENeNuIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, TOJIy4YEHUsI HOBBIX MAaTepUajioB C 3aJlaHHbIMU CBoWcTBaMu. M3ydyeHue
(GU3UMKM BHOCHUT OCHOBHOW BKJIaq B (OPMHUPOBAHHE E€CTECTBEHHO-HAYUYHOUN
KapTUHBI MUpa oOydYaroimierocsi, B opMUpOBaHUE YMEHUM MPUMEHATh HAyUHbBIN
METO/1 MO3HAHMS MIPU BHITTOJIHEHUH MU YYEOHBIX MCCIIEIOBAHUM.

B ocHOBY kypca ¢pu3nku Ha YpOBHE CpPEeIHETO 00IIero 00pa30BaHUs MOJI0KEH
pSA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €70 OCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHM C HEM KypC SBIIIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3liesoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca (U3HKU
o0benuHEH BOKpYr (¢u3nueckux Teopuid. Benmymmum B Kypce sABIsercs
dbopMHpoBaHUE MPEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
ToJIe.

Hoea cymanumapuzayuu. EE peanuzanus NPEANOJIaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TNOTEHIHMana (PU3MUEeCKOM HayKH, OCMBICICHHE CBA3M Pa3BUTUSA
¢uzukn ¢ pasBuTHeM OOHIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMaMu.

Hoea npuknaonoit mnanpaenennocmu. Kypc ¢Gu3ukd mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHUUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
U3YYEHHBIX TEOpUl M 3aKoHOB. Ilpu 3TOM paccMaTpuBaroTCs Ha ypOBHE OOIIMX
IPEICTABICHUI U COBPEMEHHBIE TEXHUYECKHE YCTPOUCTBA, U TEXHOJOTHH.

Hoea 3konocuzayuu peanusyercs TMOCPEICTBOM BBEICHHS JIIEMEHTOB
CollepaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHM, a Takxke 0O0CYXICHUs
npo6JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHue cojiep kaHusi MPOTrpaMMBbI 10 (GU3HKE JOKHO ObITh MOCTPOCHO Ha
NPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s gpusuku peanuzamus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUHM CAMOCTOSITEIbHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYyIOmero ¢akropa ydeOHOro mporecca. s yrmyonéHHOTrO



YPOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO YYEHHUECKOTO HSKCIEpUMEHTa,
BKJIFOYAIOLIETO (PPOHTAIbHBIE YYEHHUECKHE OIBITHl MPH H3YYEHHH HOBOTO
MmaTepuaina, jJaboparopHble pabOThl U pPabOTHl MPAKTHKYyMa, pEIICHUE 3ajad
MOBBIIIEHHON CIIOKHOCTU. [lpr 3TOM BO3MOXHBI JBa crHocoba peaiu3alnuu
¢bu3nyeckoro mpakTUKyma. B mepBoM ciyyae MpakTUKYM MPOBOAMUTCS JIMOO B
koHtie 10 u 11 xmaccoB, 1160 MOCie MEPBOTO M BTOPOTO MOIYTOIUNA B KAXKIOM U3
ATUX KJaccoB. BTopoil crmocod — 310 uHTErpamus padoT MpaKTUKyMa B CUCTEMY
7a00paTOpHBIX pPabOT, KOTOpbIE MPOBOJIATCA B MPOIECCE H3YUYEHHs paszelia
(temsl). IIpu sToM mojx paboTamMu TpaKTUKyMa MMOHMMAETCS CaMOCTOSTENIbHOE
UCCJIeI0BAHNE, KOTOPOE MPOBOJUTCS MO PYKOBOACTBY CBEPHYTOTO, 000OIIEHHOTO
BUJa 0€3 MOIIaroBo HHCTPYKILHUH.

B nporpamme 1o (¢u3Mke cucTteMa YYEHHYECKOTO HSKCIEpUMEHTa,
7a00paTOpHBIX pabOT U MpaKTUKyMa MpPEICTaBlIeHa €IUHbIM nepeuyHeM. Bwidop
TEMaTUKHU JJI1 3TUX BHUJIOB YYEHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOTrO
IUTAHUPOBAaHUST W OCHalleHusi kaOunera ¢usuku. [Ipm sTOoM oOecneunBaercs
OBJIaJicHUEe OOYyYaIOUUMHUCS YMEHUSAMU MPOBOJUTH TPSIMblE U KOCBEHHBIC
U3MEpEHHS, UCCICIOBAHUS 3aBUCUMOCTEH (DU3MYECKHX BEIMYUH M IMOCTAHOBKY
OTBITOB MO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHHWE yAeNnseTCs PELICHUI0 PAacuETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM nmnst pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCA 33Ja4d C SIBHO
3aIaHHON M HESIBHO 3aJlaHHOM (hPM3HYECKOW MOJIENbI0, MO3BOJISIFOIINE MTPUMEHSTh
U3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjelia Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAaHUM U3 pa3HbIX pas3zaesioB. JlJig KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SIBIISIIOTCA 3a7aHusi Ha OOBICHEHHE/TIpe/icKa3aHUue MpPOTEKaHUs
¢u3znyecKuX SIBJICHUNA U MPOIIECCOB B OKPYKAIOIIEH *KU3HHU, TpeOyrolue BrIOopa
bu3nYecKoi MOJENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPIOC COO k wmaTepuaibHO-
TEXHUYECKOMY OOECIEUYeHHIO y4eOHOTO Tpoliecca Kypc (DU3UKH YTIIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHEr0 O0IIEero 00pa30BaHUs TOJDKEH M3Y4aThCs B yCIOBHUSIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
JabopaTopHoe O0OOpyAOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B MpPOrpaMme IO
bU3MKe YYEHHYECKHX OMBITOB, JA0OPAaTOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPaLlMOHHOE 000pYyI0BaHUE.

JleMoHCTpallMOHHOE  000pyJIoBaHHEe (POPMHUPYETCSI B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTHU M OOECIEeYMBAET IMOCTAHOBKY
NEPEUUCIICHHbIX B MporpaMMme 1o (PU3MKE KIIOYEBBIX JEMOHCTpAaLUid Jis
UCCJIEIOBAHMUSI  M3Yy4Yae€MbIX  SIBJIGHUA M  MPOIECCOB, OMIIUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.



JlabopaTopHoe 000OpymOBaHHE JISI YYCHHUECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHE€ TEMaTUYECKUX KOMIUIEKTOB U 0OOECTeYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhue KOMILJICKTHI
1a00paTopHOTO O00OPYAOBAaHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMIUJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMU LENSIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca H CTPEMIICHHS OOy4arommxcs K HaydYHOMY
U3YYCHUIO TIPUPOJIBI, PpA3BUTHE WX HWHTEJUIEKTyaJlbHBIX M  TBOPYECKHX
CIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe MO3HAHUS U (OPMHPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pPe3ysibTaTa M3Y4YeHHs] OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HUKHU;

dbopMHupOBaHUE YMEHHUI OOBSCHATH SIBICHUS C UCTIOJIb30BaHUEM (DU3UICCKUX
3HAHWM W HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O POJIM (PU3MKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  TIPEACTaBICHUA O BO3MOXHBIX  chepax  Oymymiei
poecCHOHANBHON  JCSATENBHOCTH, CBSI3aHHBIX C (DU3HUKOM, TOJATOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTrkeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B
nporecce u3y4eHus Kypca GU3NKN Ha ypOBHE CPEHETO 00IIero oopa3oBaHus:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKJIIOYAs  MEXaHWKY,  MOJICKYJSIpHYIO  (PU3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

dbopMUpOBaHHE YMEHUH MPUMEHATh TEOPETUIECCKUE 3HAHUS IJIs1 OOBSICHEHUS
Gu3MYECKUX SBICHUNA B MPUPOAC W ISl TPUHATHS MPAKTHYECKUX DPEIICHUN B
MMOBCEHEBHOM >KHU3HHU;

OCBOEHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkoil MoOJENbIo, 3a/Jay, MOJAPa3yMEBAIONINX CAMOCTOSITEILHOE CO3/IaHue
duznyecKol Mojenu, aJeKBaTHOW YCJOBHSM 3aJadyd, B TOM YHCIE 3aaad
WH)XCHEPHOTO XapaKTepa;

MOHUMaHUE (U3UYECKUX OCHOB U TIPUHIIMIIOB JEUCTBHSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO TUTAHUPOBAHUS W TPOBEACHUS
Gu3MYECKNX  OKCIEpUMEHTOB, aHajiW3a MW HWHTepIpeTanud WHGOpMAIUH,
oTpeeNieH s JOCTOBEPHOCTH MOJTyYEHHOTO Pe3yJIbTara;



CO3JJaHWE YCIOBHUW Il PA3BUTHS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITEIbHOCTH;

pa3BuTHE MHTEpeca K chepaM nmpodhecCHOHATHLHON ASSTENHHOCTH, CBI3AaHHOU
¢ (hU3UKOM.

B cootrBerctBun ¢ tpeboBanusimMu DPI'OC COO yrayOnéHHBIN ypOBEHBb
u3ydeHusi ydeOHoro mpenmera «®Duszmka» Ha ypOBHE CpeaHEro oOIero
oOpa3oBaHusi BbIOMpaeTCsd OOYYAIOIIMMUCA, IUIAHUPYIOIIMMU MPOJOIDKEHHE
00pa3oBaHUs MO CIEIUATBLHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.

Ha wusydyenue ¢usuku (BHEYpOUHAsl NE€ATE€IBLHOCTh) HAa YPOBHE CPEAHETO
obmiero oOpaszoBanus orBoautTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B
Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTO O3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo 1 Mo3HaHUs U
METO/Ibl UCCIIEI0BAHUS (PUBUUYECKUX SIBJICHUU.

DKCHEpUMEHT M TEOopUsl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CrocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (AaHAJIOTOBblE M LHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  ¢usmyeckux BenuuuH  (abcodtoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKA,
aOCOMIOTHO TBEPIOE TENO0, HWACATbHAS KUIAKOCTh, WACAIBHBIA Ta3, TOYCUHBIN
3apsn). ['unore3a. dusnyueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKast
TEOPUSL.

Ponbp u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN 1€ATEIIHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

M3mepeHne cuiibl TOKa W HANPSXKEHUS B LENU TMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U MU(POBBIX U3MEPUTEITBHBIX TPUOOPOB.

3HakoMcTBO ¢ nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3UYECKUX BEIIMYUH TIPH MIOMOIIH KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MaTepuasbHOM TOYKH, €r0 MPOEKIMH HAa OCU CHCTEMBI
KoopauHart. Tpaekropusi.

[lepemerienne, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MNPOEKIHH HA OCH CHCTEMbl KOOPJMHAT.
Clio)xeHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MaTEpUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHoe manmeHue. YcKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO0 TMOJ YrioM K TOpPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEepUATIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATepUAIIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. [lepwon m wacTtoTta oOpaiieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue YCTpOMCTBA U TEXHOJIOTMYECKHE TMPOLECCHI: CIUIOMETP,
JNBWKEHUE CHapsJOB, LEMNHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEpeaadH,
CKOPOCTHBIE JTHU(THI.

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

Crioco0Obl uccineoBaHus IBUKEHUI.

WnrocTpanus NpeaenbHoro nepexoia i \3BMEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre NBUKEHUMN C UCIIOJI30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpOLIEHHOTO MOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

HamnpagsneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOl CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OOHOTO U TOTO XKE
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JIBH>)KCHUU.

U3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUss  (PEKOMEHJI0BAHO
UCIIOJIb30BaHuE IIUPPOBOI TabOpaToOpuH).

N3yuenne fABWXKEHUSI Tella, OpOIIEHHOro Topu3oHTalbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHOM 3aBHCHMOCTH MEXAY JaJbHOCTBIO
10J1€Ta U HAYaJIbHOW CKOPOCTBIO TEJa.

N3ydeHne IBHXKEHUS Tella MO OKPYKHOCTH C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa OOpalleHusi KOHMYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.



Tema 2. /lunamuxa.

IlepBbii 3akoH Hprotona. MueprmanpHble cucteMmsl oTcyéra. IlpumHnmn
oTHocuTenpHOCTH ['anmunes. HenHepuuanbHble cucTEMbl OTCUETa (OIpEAEIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepro3uiuu cusi.

Bropoi 3akoH HproToHa /U151 MaTepruaIbHON TOUKHU.

Tperuit 3axkoH HproTOHA U151 MaTEpUATIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUs. OKBHBAJEHTHOCTh TPAaBUTALMOHHOW H
MHEPTHOU MAaCCHI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJEHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpaduyeckoid IMHUPOTHL. JIBUKEHUE
HEOECHBIX TeN U uX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuxymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHUS! CKOJIBKEHHS W CUJIa TPEHUS
nokos. Kospduument tpenus. Cuna cOnpoTHBICHHUS MPH [BWKEHUU Tela B
KAJKOCTH WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUS.

Hasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHME MPOLIECCHI: MOIAIIUITHUKH,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauyuu.

HabGnronenue nBUKEHUS Tell B UHEPUHUAIbHBIX U HEMHEPIHMAIBHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMTO OTHOCUTENIBHOCTH.

Kauenune AByX LMWIMHAPOB WIM ILIAPOB Pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBbHON CUCTEMBI OTCUETA.

CpaBHEeHHE  pPaBHOACHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CHUI  C
MIPOU3BEAECHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B NHEPLIMAIIBHOM CHCTEME OTCUETA.

PaBeHCTBO cui1, BO3HMKAIOIINX B PE3YJIbTATE B3aUMOIEUCTBHUS TEIL.

N3mMepenue macc 1o B3anMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKkOpeHHOM NOABEME U NAJCHUU.

[{eHTpoOekKHbBIE MEXAHU3MBI.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3mepenre paBHOACUCTBYIONICH CUJI TIPU JABUXKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruUMOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUS Opycka II0
HAKJIOHHOU ITIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro MAcCCHI.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, MEPEKUHYTON Uepes
JETKUi OJIOK.

N3mepenne koddduiieHTa TpeHus MO BEJIMYMHE YIIIOBOTO KoddduireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanne NBMKEHHS OpycKa MO HAKJIOHHOW IJIOCKOCTH C IMEPEMEHHBIM
K03 ULIMEHTOM TpEeHUS.

W3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpamaTeabHOE JBHXKEHUE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCHUTEIIBHO OCH BpaumieHus. [lnedo cuibl
CnoxeHune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEHIETYAThIE KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanre yclIOBHM paBHOBECHS TBEPAOTO TeNd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB M PaCUET CUII YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNHU LIEHTPA Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTrepUalbHOW TOUYKH. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cumel Ha MasioM W Ha KOHEYHOM TiepemernieHun. [ paduuaeckoe
npeacTaBieHue paboThl CHIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs 3HEprus.
[ToreHuuanbHass SHEPrust yrnpyro AeQopMUpOBaHHOU MpyxuHbL. lloTeHnmanbHas
DHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM moje. [loTeHuumanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I10JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUANbHBIX CHJI C W3MEHEHHEM MEXaHWYEeCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s uACadbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHHUYeCKUEe yCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHL: JIBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tena Mpu COBEPILICHUN PabOTHI.

B3auMHble TNpeBpalllcHUs KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MpPHU
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMmyJiibea Telia o TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TSITH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBUH.

N3mepeHre KHHETUYECKOM SHEPTUHU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTUH MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHUS MPHU JABWKEHUHM Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KuHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddy3us. bpoyHOBCkoe JBIKEHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOEHHs Tra3oB,
KUIKOCTEH U TBEPABIX TEN M OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObsl e€ u3mepenus. lllkama
temrepatyp Llenscusi.

Mopens uieanbHOro ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina tremneparyp Kenbuna). 3akon JlanbroHa. M3omnponecchl B
UJealbHOM Ta3e C [OCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIpe/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HUEM U  CPEIHEH KUHETHYECKOW  SHEeprueu
NOCTYIATEJIbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HMJIEATBHOIO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KHMHETHYECKOW 3HEPTHUEN MOCTYNAaTEeIbHOIO TEIJIOBOrO IBHXKEHHS €€ YaCTHULI.

TexHudeckue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL: TEPMOMETD,
OapoMeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHNS YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyszust sxuaKocTe.

Mogaens onbita IlTepHa.

[IpuTsyKeHNE MOJIEKYIL.

Mopenn KpUCTaJuIMYeCKUX PEMIETOK.

Ha0nronenue u uccienoBanre n30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsUYeii U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOro Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3yueHne n30X0pHOro mporecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T/]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CHUCTEMBbI KaK CPEIHHUE 3HAYEHHUSI BEJIUYWH, OMMCHIBAIOIINX
€€ COCTOSIHNE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamukd. CamMONpou3BOJbHAS — peslaKcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuealbHOr0 raza B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHI:
ypaBHeHUEe MeHneneeBa—KnanelipoHa U BhIpaXEHUE [JI1 BHYTPEHHEW SHEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHUEHTPALHs YaCTHUILl, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue il BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOoJuHaMuKe. Boruncienue paboTel 1o rpaguky
npoliiecca Ha pV-auarpamme.

Tennomepenaya  kak  crmoco0 — W3MEHEHHUS ~ BHYTPEHHEW  DHEPTUU
TEPMOJUHAMHUYECKOW  CcHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEINIOEMKOCTH BelIeCTBA. YpaBHeHue Mariepa. YaenbHas TEIUIOTa CTrOpaHus
TorumBa. Pacuér kommuecTBa TEMIOTHI mnpu Temuionepenade. l[lonstue 00
annabaTHOM Tporecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoil 3akOH TepMOAMHAMHMKH JJisi PAaBHOBECHBIX IPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs aauadara. AGCOIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM i1 HEPAaBHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO NEpeiaTh TEIUIOTY OT 0oJiee X0IOAHOro Teja K 0ojiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MTPOTIECCOB.

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIIOIb30BaHUsl TEIUJIOBBIX ABUTateneid. TermmoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJIbl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIIbHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIA JBUTraTeNH, HapoBas TypOWHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3aLUs «TEIUIOBBIX» OTXOMIOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AlUsS OMOOPTaHUYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOW» M 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUTKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamus. Vcmapenwe wu KumeHue. Y aeiabHas
TEIJI0Ta MapooOpPa30BaHUSI.

HacpllieHHble W HEHacChIlEHHblE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00BEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BraxxnocTh Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
KpuctaiuioB. [lmaBieHne W Kpuctaim3auus. YJIEJbHAs TEIIOTa IUIABICHUS.
Cybnumarwsi.

Hedbopmaru tBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aegopmarui.

TemnmoBoe pacmUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHUM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeo6pa3zoBanue sHeprun B (Pa3zoBbIX Mepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBienus. [laBineHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOILIECCHI:  HKUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHUsI.

Moenu HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 M3MepeHuns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunwr nepopmarmii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTUM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCMMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3alus Tea W e€ MpOsBICHUSA. OJEKTpUuecKud 3apsa. [IBa Bupaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, NOHMAJIEKTPUKH ¢  MHOJIYIPOBOIHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsil. 3aKOH COXPAHEHHs BJIEKTPUUYECKOTO
3apsza.

B3aunmopneiicteue 3apsaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DiekTpudecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsiJIbl.

Hanpspk€anocts  snektpuueckoro  mosa.  [IpoOueiit  3apsin.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE IIEKTPHUUECKOE TOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHnuanbHass >HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman snexTpocrarnyeckoro mosis. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB JUISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaK H
HEOHOPOJIHOTO).

[IpyHIMT CyNIEpNO3ULUN SJAEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOTo Mo 00BbEMy miapa. [loyie paBHOMEpHO 3apsKEHHOM
OeckoHEeYHOM TIoCKOCTH. KapTuHbl JUHUI HAnpsLKEHHOCTH ATHX MOJeH U
SKBUIIOTCHIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JusnexTpuku B OJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpA.

[TapannenbHOE coenHEHNE KOHIEHCAaTOpOoB. [locnenoBarenbHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHUE 3apsSyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPUUECKOM IT0JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apSKEHHBIX MIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B IIEKTPUUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEVUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apsKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpallieHus SHEPTUH 3apsSKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3JIyYEHUs CBETOANO/IA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) npu
MOCJIEA0BATEIBLHOM COEAMHEHUH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTka Lenu.

DneKkTpudyecKkoe COIIPOTUBJIEHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOIAAU TOMEPEYHOIO0 CEYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapajUIebHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymns—Jlenma.

MOMHOCTE 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucTope.

OJIC um BHYTpEeHHEE COINPOTHUBIIEHHWE HCTOYHMKA TOKa. 3akoH Owma mid
MOJHOM (3aMKHYTOM) JJICKTPUYECKOM I1enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUN.

Jlemoncmpayuu.

W3mepeHne Cuitbl TOKA U HANIPSYKEHU.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPsDKEHUs UL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb COIPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU OCTOSSHHOM
HaIpsHKEHUU.

[Ipssmoe nzmepenune D/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coennHeHust ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanue pa3sHOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COETMHEHUST PEZUCTOPOB.

W3mepenne yAaenbHOro CONpOTUBIIEHNS TIPOBOIHUKOB.

HccnenoBanve 3aBUCHUMOCTH CHJIBI TOKA OT HAIpPSOKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne D/IC 1 BHyTPEHHETO COITPOTHUBIICHUS HICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMU.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
TemMriepaTypbl. CBEpXIpPOBOAMMOCTb.



OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHHKNY. CobOcTBeHHass W TOpUMECHas  MPOBOJUMOCTH
noJynpoBoHUKOB. CBoMCTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPHUOOPHI.

ONEeKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IHUCCOLUALMA.
Onextponns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTENbHBIM
paspsan. Paznmuynele TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lma3ma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE MPHUMEHEHME: Ia30pa3psiIHbIC
Jammbl, SJIEKTPOHHO-JIydeBas TpyOKa, MOJyIPOBOJHUKOBBIE NPUOOpHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIUSI.

Hemoncmpauyuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposimza dapanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TNOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Habmonenue snexrposnnsa.

W3mepenne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHST — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEUYMH C UCIOJIB30BAaHUEM aHAIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UUECKUX BEJIMYMH.
OneHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHNE KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
¢u3nyecKux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdor,
ONMCAaHHBIX B  TEMAaTHYECKMX  pas3lenax «YYEHMYECKMM  JKCIIEpUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYMY).

MexnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCSA ¢ YYETOM CONEPKATEINBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMHu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (hakT, THNOTEe3a, (U3NYECcKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, IUPPOBas 1abopaTopusl.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluneiHas QyHKUuS,
napaboJia, runepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue (GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTopsl 1 uX MpOeKIHH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIoLEH Cpelibl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalIWJUISIPHbBIE SIBJIEHUS B PUPOJIE,
AIIEKTPUUECKHUE SBJICHUS B )KUBOW TIPUPOJIC.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYEeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUIAKOCTEH U Ta30B, KUJIKHE KPUCTAILIbI, SJEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTUYECKAS TUCCOLMALUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (THPOCKOI, BOJAOMET W JPYTHUE), JBUTATEIh BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allMTa, 3a3€MJICHUE DJIEKTPONpPHUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOTYITPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmoneiicTBUE TNOCTOSIHHBIX MarHUTOB Y NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHimn cynepnosunnu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOM MHIIYKLWH.

MarsuTHO€e 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. J[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IPOLCCChI: IMPUMCHCHUC

MTOCTOSTHHBIX MAarHHUTOB, AJIEKTPOMArHUTOB, TEeCTeP-MYIbTUMETP,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHHMA  WMHAYKOMM ~ MAarHATHOTO — TOJS  IOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOW MHIYKIIMU TIOJISI INIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABMKEHUS My4YKa JIEKTPOHOB B MATHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3yueHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE MU3MEPEHUS CUIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBienue ANEeKTpOMarHUTHOW MHAYKUMHU. IlOTOK BeEkTOpa MAarHUTHOU
uHaykiuuu. OJIC wHAyKnuu. 3aKOoH JieKTpoMarHuTHOW wuHaykuun Oapanes.
Buxpesoe anexrpuueckoe nozue. Toku Dyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MM IOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECCHl: MHAYKIHUOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM TOJIE
3eMuIH.

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIeKTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBiIeHME CAaMOMHTYKIIH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOUHAYKIINAH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apMonunyeckue konebaHusi. Kunematuueckoe M JTMHAMHYECKOE OINMHUCAHUE.
DHepreTuyecKoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW »Hepruu). BoiBoa
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAaHUN U3 MX YHEPTeTUYECKOTO U
KMHEMAaTU4€CKOTO OMUCaHMUS.

AmMmntyna u ¢asza kosebanui. CBsI3b aMIUIMTYIbl KOJ€OaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m uacrora komeOanuii. I[lepmom Mambix CBOOOTHBIX KOJI€OAHWI
MaTEeMaTU4YeCKoro MasTHHKA. llepros cBOOOAHBIX KoOeOaHMW TPY>KUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxarouux Kojaedbanusx. BeiHy)aeHHbie KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3blKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUSI.

Habmonenne He3aBUCUMOCTH MEpUO/a MaNbIX KojeOaHu# rpy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyXarwmux KojaeOaHU 1 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJIEOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM MpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATBHON MOJCIN MTPY>KUHHOTO MasSTHHUKA.

3aK0OH COXpaHEHUs PHEPTUU NPU KOJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanre BRIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBH)KEHUS TeNa B X0/I€ KOJIeOaHW Ha YyIIPYTrOM IMOABECE.

M3y4yeHune nBUKEHUS HUTAHOTO MasTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOMIMX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanpHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMILIUTY/bI
3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIBI TOKA B KOJeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEeHMs SHEPTUH B HI€aTbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbpli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JCICTByIOIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pa3indHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOUJAJIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspoKeHUN.

WUneanvupiii  Tpanchopmatop. IlpousBonactBo, mepegadya u moTpeOiIeHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKUE PUCKHA MpU IPOU3BOACTBE JJeKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIepeaay.

Jlemoncmpayuu.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHI OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinb 31eKTPOMarHuTHOrO reHepaTopa.

BrIHYX/1€HHBIE CHHYCOHMIAJIbHBIE KOJIEOaHNUs.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMAaTOpa.



Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COEIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Ha0ntonenue 351eKTpoMarHuTHOrO pe30oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTtpaHeHus. llomepeunbie wu
pPONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpejoMiieHHe, UHTepdepeHius u
U paKims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHuTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
nosisipu3aius, naTepdepeHns u Auppakius.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeJIbl.

TexHuyecknue yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OO0pa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIO0IBHBIX BOJIH.

Koneobuomeecs Teo Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Hab6monenue natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

HaOnronenue cBsi3M T'POMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOM U
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, Moaspu3anus, 1udpakius, uHTephepeHus.

Oo6napyxeHue nHGHPAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITYUECHHI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkaie. Cdepuyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [10CTOSHCTBO 4aCTOTBI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NIPH NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cBera. CrnokHBII cocTaB 0eloro cBeTa.
IIBser.

[lonHoe BHyTpeHHee oTpakeHue. [IpenenpHbli yron MoJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHME M OINTUYECKas CHJIa TOHKOW JIMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOM cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, MpOUIEAIIEro JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300paKeHH TOUKHM W OTpe3ka NpsMON B
coOMpaloIIMX U PacCeUBAIOIIUX JIMH3AaX U UX CUCTEMaX.

OnTuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHUKOB. IIpuMepsl KIIacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  IAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroamnmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanre npeioMIIeHUsI CBETA.

HaOntonenue nojiHoro BHyTpeHHEro oTpaxeHus. Moiens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEpe3 IJIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nNBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiIMOHHOW PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.

N3mepenue nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUSI OT BemiecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia U JTMH3BI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIny U Mosipu3aluu CBETa.

M3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune naTEpPEPEeHITNH JIA3ePHOTO W3IIyICHHS Ha IBYX IIEIISX.

Habmonenue aucnepcum.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbI CBETOBOUM BOJIHBI.

[ToydyeHune criekTpa W3Ty4YEHUs CBETOIMOAA TIPH TOMOIU TU(PAKIIMOHHON
PELIETKU.

Pasznen 6. OcHOBBI cielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['paHvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIBHOM TEOPUH OTHOCUTEIbHOCTH.

[IpocTtpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpasoBanus  Jlopenta.
VYcnoue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHU U COKpALIECHUE JJIHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHHUYEeCKUuEe YCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CITyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHIL.

Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEIATUBUCTCKUX 4YacTuil (IO
doTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI B MATHUTHOM TI0JIE).

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBECHOE TEIJIOBOE M3JIyYeHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemienust Buna. ['mnore3a [manka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr mnoBepxHocts). OmbiTel I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bpounns. /[nuna Bonssl ne bpounisa u
pazMepsl 00JacTH JIOKaNM3alMM JBUWXKYymIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 351eKTpOHOB Ha KpUCTaJIax.

Cneunduka uzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
[eitzenoOepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATUMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

Hccnenosanue Goropesucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO/ OT HAIIPSIKEHUSI.

Tema 2. Quzuka amoma.

OnpITel MO HKCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpHU MEPEXOE aToma
C OJTHOTO YPOBHsI SHEPTUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

Ha0nronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duszuka amomHo20 A0pa U I1EMEeHMAPHBIX YACMUY,.

Hyxnonnas monens simpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oTonsl.

PagnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacman. ['aMmma-n3nyyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaauoakTHBHBIE HM30TONBI B MPHUPOLE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvMOakKTUBHOCTH Ha YKUBBIE
opranu3msbl. EctrecTBeHHbIi QoH nznyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepublie cuibl. Jlepext Macchl sapa.

SAnepusie peakuuu. JleneHue u cuHTe3 saep. AnepHeie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanyuy U UCCIEN0BaHUS 3JIEMEHTAPHBIX YACTUL.

@dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtanaapTHoi Moaenu. KBapk-ritooHHas MOAENb aApOHOB.

®dusznka 3a npenenamu CranaaptHoOl Mozaenu. T€MHas MaTepus U TEMHas
DHEPIUsl.

EnunctBO Qusnyeckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUYECKHE MTPOLIECCHI: TIO3UMETP, Kamepa
Bunbcona, saepHblii  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



Ortarbl pa3BUTHs aCTpOHOMUHU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHoMuHu. [IpUMEHMMOCTH 3aKOHOB (U3UKH ISl OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

Mertonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAST ACTPOHOMHMSI.

Bun 3B&nnoro ne6a. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIAUMOE
JIBUKEHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJiHLa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CEKTpaJIbHBIA KIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEAOBAaTEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J TJIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEee cTtpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHHS O MPOUCXOXKACHUU U 3BoIonnU CoJiHIA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B sSapax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemukTOBOE M3MydeHHUE.

Maciuradnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HeOGAa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKEHUH JJI ONpeesIeHUs MOJO0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31Hs CeBEpHOro Modyliapuss U SpKUe
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 n3Mepenns (pU3NIECKUX BETUYHH C MCIOJIH30BAHMEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHH, MCCIEAOBAaHWHA  3aBUCHMOCTEU
bU3NYeCKuX BEIWYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

O6o01maronee NOBTOPEHUE.



O0o00uIeHNE U cUCTEMAaTU3alKs COEpKAHUS pa3liesioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCUTENBbHOCTWY», «KBaHTOBas
busnka», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIHOW M 3THYECKON cepax JAesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTUHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIOIIEH, OOBSCHUTEIBPHOM M  MPOTHOCTHYECKOW  (DyHKIUH
buznYecKoil TeopuH, poJib HU3NUECKON TEOpUH B (POPMHUPOBAHUH TIPEACTABICHUN
0 (U3MYECKOM KapTHHE MHUpPA, MECTO (PU3MYECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3M.

N3yuyenune kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYIIECTBIISIETCS ¢ YUETOM COJIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusile ROHAMUA,C6AZAHHBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (U3NYEecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBas 1adbopaTopus.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1€CTBO. BEKTOphI M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMEeHTAPHBIX GyHKUMNA. [Ipu3Haku 1OmOOUS TPEYrOIbHUKOB,
onpeeeHue MIONIaaH MITOCKUX GUryp u o0bEMa Tell.

Buonozun: >nektpuyeckue SBICHUS B JKUBOW NpUpONE, KoyeOaTeabHbIE
JBUKEHUS B JKMBOM HPUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIOIIeH  cpeibl,
yJIbTPa3ByKOBasi JMAarHOCTMKAa B MEJUILIMHE, OINTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMUS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPATbHBIN
aHaJIu3.

I'eocpagpua: wmarHuTHBIE TONIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTpOJBUTATENb SIKOOM, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKIMOHHAs IMeub,
JIMHUU DJIEKTpONepeiay, dJIEKTPOIBUTaTENb, pajap, PaauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHHUKOBBIE
IIPUEMHMKH, I€PHAsA DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI' PAMMBI T10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS Yy4yeOHoOro mpeaMera «Du3nkay
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00Y4arOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEAN3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENIBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

rPa’kIAHCKOTOBOCIIMTAHMS:

e c(opMUPOBAHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIMIETOCs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOT0 00IIEeCTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlecTsa, y4yacTBOBaTh B CaMOYNpaBICHHMH B 00pa3oBaTelIbHON
OpraHM3allNy;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUU C X (DYHKIIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOTOBOCIIMTAHUA:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IpaXX1aHCKOMN UIEHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHONIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOTOBOCIIMTAHUA:

e c(opMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSICh HAa MOpPalbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOTOBOCIIUTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKe.
TPYAOBOTOBOCIIUTAHMS:



UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TeIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepLIaTh
OCO3HaHHBIN BbIOOp Oynyiiel mpoeccuu U pearTn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUI0O M €aMOOOpPA30BaHMUIO B
oOnactu (pU3UKHU HA IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOTOBOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAHUE IJ100ATBHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE WM OCYLICCTBICHHUE ICHCTBUI B OKpPYXAIOLIEH cpele Ha
OCHOBE 3HaHUA LI€JIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmNbITa AESATEIbHOCTH DKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE.

HEHHOCTUHAYYHOI'OIIO3HAHMUA

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PH3UIECKON HAYKHU;

OCO3HAaHHME IEHHOCTU HAy4YHOW AESTETbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEAO0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUAYATIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Ba3oBblesiornyeckueeicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMpPOBaTh M aKTyaJlU3UpoBaTh  MpodiiemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeNeNaTh LUENH JEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3HYeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIeMbl ¢ YUYETOM aHAIM3a UMEIOIIHUXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBHM IEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3zoBrbiencciienoBarejbCcKHeAeHCTBHUA:

BJIa/ICTh HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMU U METOJaMU
(bu3nYeCcKO HAYKH;



BJIAJCTh HAaBBIKAMH  y4E€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3anad  (U3HIEeCKOro
COJICpKaHMsl, TPUMEHECHHIO PA3JIMYHBIX METOJ0B MO3HAHMUS;

BJIQJIETh BHUJAAMHU JACATEILHOCTH II0 TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINN, TPE0OPA30BAHUIO U MPUMECHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JaHHHM y4eOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyallM3UPOBATh 3ajauvy,
BBIJIBUTATh THUIOTE3Yy €€ pelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a/JaBaTh MapamMeTpbl U KPUTCPUU
pEIICHNS;

aHAJM3UPOBAaTh TIOJYYEHHBICE B XOJI€ PCIICHHMS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
NESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKHY;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TMEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYH0 00JIacTh
JKH3HEIEITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIC UJICH, MIPE/jIaraTh OPUTMHAIIBHBIC MTOXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI 1 33/1a41, TOMYCKAIOITUE aJTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJa/IeTh HaBBIKAMHU MOJIydeHHUs MHGOpManUU (PU3NUIECKOTO COAEPIKAHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 MH(POPMALUUA PA3TUUYHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHUBATHI0CTOBEPHOCTHUH(OPMALINY;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJtoJIecHueM TpeOOBaHUN HPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCcOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHBbIX (hopmarax ¢
y4€TOM Ha3HaueHus uHGOpPMAIMU U LEJIEBOM ayJuTOpuHU, BbIOHMpas
ONTUMANIbHYIO (OpPMY MPEICTABIICHUS U BU3yaJIU3all1H.

KoMMmyHuKaTHBHBbIEYyHUBEpPCAJIbHbIeyYeOHbIeeiCTBUSA:



OCYUIECTBIISITh OOIIEHWE Ha Yypokax GU3UKH W BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTyalliii HW CMSAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOYKY 3PEHHS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJCTB;

IIOHMMATb W MCHOJB30BAaThb  IPEMMYLIECTBA  KOMAaHIHOM U
WHIUBUYyaIbHON paOOThI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBAaTH U
KOOPAMHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBJIATH IUIAH
JNEUCTBUH, pacrpeessaTh POIM ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAJA M KaXJOr0 y4aCTHHKAa KOMaHIbI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IMPOEKTHI, OLUEHUBATH HWIEU C MO3WLHWHA HOBU3HBI,
OPUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyallusiX, TMpOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIICCTBIISITH  ITO3HABATEIBHYIO  JIEATEILHOCTh B
obmacti (UBMKM U ACTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHHS MPAKTHUECKOW PabOThl ¢ y4ETOM HMEIONIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;
JaBaThOIEHKYHOBBIMCUTYAIIHSIM;

pacMpsATh paMKH  yd4eOHOTO TIpeaAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaThH €ro, OpaTh Ha ceO0s
OTBETCTBEHHOCTbH 32 PEIICHHE;

OTICHUBATHIIPUOOPETEHHBINOIIBIT;

CIoco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIULINMHA B 00JaCTH
(GU3UKH, TIOCTOSHHO TOBBINIATHE CBOM 00pa30BaTEIbHBIA W KyJIbTYPHBIH
YPOBCHb.

CaMOKOHTpOJIL, MOIUOHAJIbHBINUHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMU TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX TP aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIMX MpPU aHAJIU3E PE3YyJbTaTOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OMIHMOKH.

B mpomecce DOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke [ YpPOBHS CpeAHero oOmiero o0pa3oBaHus y OOyYarommxcs

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, IpeAnoaararonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIONIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCA K
OMOIMOHAILHBIM W3MEHEHUSIM M TPOSBISATh TUOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIIOUAIOIIEH CTpEMIIEHHE K JOCTUXKEHUIO LIETTU
U ycCIiexy, ONTUMHU3M, HTHUIIUATUBHOCTh, YMEHHE JIEWCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHTHIBATh €r0 TMPHU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIIOJABMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce npenMeTHbIe pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHMUMATh POJIb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOHN, COLMAJIBbHOM U ATHYECKOM cdepax AesTeTbHOCTH
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOI HAay4HOU KapTHHE MUPA,
3HAYEHUE ONMCATEIbHOW, CHUCTEMATH3UPYIOUICH, OOBSICHUTENLHOU WU
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJISIpHON (DUBUKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
(bopMHpPOBaHUY MTPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB (SIBIGHWM): WHEpIMaNIbHAs CHUCTeMa OTCcuéTa, abCOIIOTHO
TBEpIOE TEJIO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOJHOE mTajeHue, alCOMOTHO ympyras jaedopmaius, aOCOTIOTHO
yrapyroe u abCoMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, )KUJKOCTU
U TBEPAOro (KPpUCTAIUIMYECKOI0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE JIEKTPUYECKOE TOJIE;

paznuyaTth yclIoBUS (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHINI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBICHITH MEXAaHWUYECKHUE TIPOIECCHl W  SBIICHHS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TEepeMEIlEHUs,
3akoHbl HplOTOHA, mNpUHIMO OTHOCUTENbHOCTH [anmmnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b PabOTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTHH,
yCIIOBUSI paBHOBECUS TBEPJAOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBanwmii [ amuies, BTOporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJibca U
MEXaHUYECKOI IHEPTUH, 3aKOHA BCEMUPHOTO TSTOTEHHS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHI U SIBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHUsT MKT u 3akoHbl MoOJIeKyJIsApHON (QU3MKK U
TepMOJUMHAMUKUA (CBA3b JABJIEHUS HWJEAJbHOrO Tra3a CO CpelHel
KMHETHYECKOW SHEPIUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
DHEPIrUeN TEMJIOBOTO ABWKECHHS €T0 YaCTHL, CBS3b JTABJICHUS UIECATbHOTO
raza C KOHUEHTpAlMeW MOJIEKYJI M €ro TEMIEpPaTypou, ypaBHECHHUE
MeunneneeBa—KianepoHa, MNepBbIM 3aKOH TEPMOJAWHAMMKH, 3aKOH



COXpAHEHUsI SHEPIHMM B TEIUIOBBIX IPOLIECCAX), MPU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHUSA, HCIOJb3YS
OCHOBHBIE TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOrO MOJIA, IPUHLMI CYIEPIO3UIUN IIEKTPUYECKUX
IIOJIEH, NIPU ATOM YKa3blBas YCJIOBHMS IpUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IIPAKTUYECKH Ba)KHBIE COOTHOILIEHHWA: 3aKOHbI OMa g ydacTka
UEeNM U U1 3aMKHYTOM JJIEKTPUYECKOM ILenu, 3akoH J[xoyis—JIeHna,
npasuiia Kupxroda, 3akonsr dapajes 1uist 31€KTpOIn3a);

ONMHCHIBATh (PU3NYECKUE TPOLIECCHl U SIBJICHUS, HCIOJIb3YS BEIMYMHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJN, CHIIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHAIbHAs] JHEPIUs, KUHETUYECKas
SHEprusi, MeXaHU4ecKas SHeprus, paboTa CHIbI, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YOPYTOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEprusi B3aUMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
HEeprus ymnpyroi gedopmainuu MOpPYKUHBI, KOJIMYECTBO TEIJIOTHI,
aOcoyIoTHAsI TeMIieparypa Teia, paboTa B TEPMOJAWHAMUKE, BHYTPEHHSA
SHEpPrusl WACATBHOTO OJIHOATOMHOTO Ta3a, paboTa HAeallbHOTO Tasa,
OTHOCHUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJ wuaeambHOrOo TEIIOBOrO
JIBUTATEIIA; AIEKTPUUYECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaINpspKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apspKEHHOrO Iapa B
BAKYyME W B JUAJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTh  IOTEHLMAJNOB, JJEKTPOABIKYLIas  Cuja, CWwia  TOKa,
HaIIpsDKEHUE, MOLIHOCTh TOKA, OJJIEKTpUYEcKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHUE yYacTKa LENH C TMOCIEIOBATEIbHBIM U
NapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBACHATP  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKHX  SBJICHMIA:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBIIKCHHME YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBWKEHUE, AUPPy3Usi, HCIapeHHe,
KHUIICHUE U KOHJEHCAUus, IUIaBJICHUE U KPUCTAJUIM3aLUsl, HAlIPaBICHHOCTb
TEILTIONEpEeaadm, JIEKTPU3ALHNS TeJl, SKBUIIOTEHIIMAIBHOCTD ITOBEPXHOCTH
3apsKEHHOTO ITPOBOAHUKA,

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MYECKON BETUYMHBI OT
OpPYro C  HWCIOJB30BAaHUEM MPAMBIX  W3MEPEHHMM, TpPU  3TOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATHh pPE3YyJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIWYMH B BHUAEC TIpapuKOB C YYETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN N3MEPEHH, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBAHMUS;

IPOBOJAUTH KOCBEHHbIE M3MEpPEHUs (U3HUECKUX BEIMYWH, MPU ITOM
BBIOMpaTh ONMTHMAIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEIIbHBIC MTOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUH;
IPOBOAUTDH ONBITHI IO MPOBEPKE MPEIJIOKEHHON THIOTE3bI: TUIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJTy4YeHHBIC PE3yJNbTaThl U JENIaTh BBIBOJ O CTaTyce MpeaoKEHHOM
THITOTE3HI,

coOroAaTh MpaBuiia OE30MacHOTO TPy/Aa MPH MPOBEICHUN UCCIIEIOBAHUNA
B paMKax ydeOHOro »OKCIEpPHUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHNS;

pemiath pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3a/IaHHOM
¢uznyeckoil MoJeNbI0: Ha OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/ayw,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
Gu3MYECKUX TEOpPU TPH UCHOIH30BAaHUU MAaTEMaTHYECKHX METOOB
pelIeHus 3a/1a4, IPOBOJAUTH PACYEThl HA OCHOBAHWU WMEIOIUXCS TaHHBIX,
aHAJIM3UPOBAaTh pPE3yJbTaThl M KOPPEKTUPOBATh METOJbl pELICHUS C
y4€TOM TMOTYUEHHBIX PE3YJIbTATOB;

pemath KayeCTBEHHBIC 3a7aud, TpEOyIolue NPUMEHEHHUS 3HAHUN W3
PasHBIX pa3neoB Kypca GU3MKH, a TAK)KEe MHTETPAlliy 3HAHUHN U3 APYTUX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LENOYKY pacCyKIEHUI C ONOPOl Ha U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

UCTIONIb30BaTh TEOPETHUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHIIATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAZa POCCHMCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCJEICTBUS OBITOBON M MPOU3BOICTBEHHON
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
IPUPOIOTIONH30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJB30BaHUHU JOCTH)KCHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHUA YEIIOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3iMyHble COcoObl paboThl ¢ MH(OpMAaIHe (PUIUIECKOTO
CONIEpP)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUM JJI TIOMCKa, MepepadOTKU U TpPEAbABICHUA Y4eOHOUW H
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUKU, CTPYKTYPHUPOBAHUS M MHTEPIpETAIUU
uHbOpMaIlMK, TMOJYYEHHOM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpPMAIMIO U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(OopMaIuy;

IPOSIBISTD OpraHu3allMOHHBIE u NO3HABATEbHbIC yMEHUSs
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIlecce
BBITIOJIHEHHSI IPOCKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpymIme ¢ HUCHOJIHEHUWEM Pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATHh BKIJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIbI B pEeLICHUE paccCMaTpuBaeMoil poOIeMbl;

IPOSIBISATE MOTUBAIMIO K Oyaymiel nmpodheccuoHanbHOM AeSITETbHOCTU IO
CHEHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K konmy oOyuenuss BIl Knacce mnpeameTHbIE pPe3ybTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHMUMAaTh POJb (U3UMKA B SKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIMAIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeJOBEKa, pOib U MECTO
Gu3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, pOJib aCTPOHOMHUHU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W  JAJbHEWIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMCATEIbHON, CUCTEMAaTU3UPYIOILIEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIUMN (Pu3nueckol Teopum —
IIEKTPOJUHAMUKH, CIIELHAIBHON TEOPUHM OTHOCHTEIIBHOCTH, KBAaHTOBOM
¢uzuky, posb (HU3MUECKON Teopuu B (GOPMUPOBAHUU MPEACTABICHUI O
duznyeckoil kapTuHe MUpPA, MECTO (PU3MUECKON KapTHUHBI MUpPA B 00ILEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE MOJIs, TAPMOHUYECKUE KOJICOAHUs, MAaTeMAaTUYECKUN MAsTHUK,
UJCaNbHBIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKHE BOJIHBI, HJIE€AbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JMH3a, MOJEJIeH aToMa, aTOMHOTO sJipa U
KBAaHTOBOM MO/ICJIM CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3NUYECKUX
3aKOHOB, NTOHUMATh BCEOOIIMU XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUUAaJbHOM  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHMS
AIEKTPUYECKOro 3apsnaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMAarHUTHOM  MHAyKIMW, 1paBwio Jlennma, cBa3p  IJC
CAMOMHAYKIIMM B OJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOPUH
OTHOCHUTEIBLHOCTH DUHIITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHMUS], UCIIOJIb3YSI
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dororddekra, mepBeldi UM BTOpOM mocTynaTel bopa, mpuHLIHUI
COOTHOIIEHUST HeompenenéHnocte ['eiizenOepra, 3akOHbI COXPAHEHUS
3apsiA0BOTO M MACCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKIUAX, 3aKOH
PaIMoaKTUBHOIO pacliajia);

OTMCHIBaTh (PU3UUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIIMYWHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IMOJISL, MOTEHIMAT 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHUUAIOB, OAJIEKTPOABIWKYILAS CHJIA, WHIYKLIHS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia Awmriepa, UHIYKTUBHOCTb,
AIEKTPOABMKYIIAS CUJAa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs >SHEPrus,
SHEpPrusi TMOKOs CBOOOJHOM 4YaCTHIIBI, JHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBO€ YHCJIIO U 3apsl AIpa, JHEPTHUSI CBA3U SAPa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHWs  (U3MYECKUX  SIBJICHHIL:
AIIEKTPOMATrHUTHAS UHIYKLIUS, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Ju(dpakuus, [AUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii dpdext (porodrddext), anpda- m Oera-pacmaisl
a5ep, raMMa-usilydeHue sjaep, (pu3nyeckue NPUHIUIBL CIEKTPATbHOTO
aHaju3a 1 paOoThI Jia3epa,;

ONpPEACIISITh HANpaBICHUE WHAYKIWU MArHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEHNE, CO3/IaBAEMOE TUIOCKAM 3€pKaJIOM, TOHKOM JTUH30M,
Y PACCUUTBIBATH €0 XAPAKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJATalOIMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBICHEHHS  (PU3WYECKUX  MPOIECCOB,
IPOUCXOMSIINX B 3BE3[aX, B 3BE3AHBIX CUCTEMAX, B MEKIalaKTUYECKON
cpene; ABWKEHH HeOSCHBIX Tell, PBOJIIONNH 3BE3/ U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHUWE 3aBUCHUMOCTEH (U3MUECKMX BEIUMYHH C
UCIIOJIB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH



¢uznyeckux BENMMYUH B BHIE TIpapukoB C YYETOM aOCOTIOTHBIX
NOTPENIHOCTEd  M3MEPEHMH, Jenarb  BBIBOABI 10  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHUS (U3NYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEII0KEHHON TMIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNpPeI0KEHHON
TUIOTE3BI;

ONMCBIBATh METO/IbI MOJYYEHUS HAYUHBIX aCTPOHOMUYECKUX 3HAHUI;
co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax y4YeOHOro OJKCIIEpUMEHTa, NPAKTUKyMa U  Yy4eOHO-
UCCJIEIOBATENILCKOW U TMPOEKTHOM NIEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYIOBAHMUS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢usznyeckoil MOJENbl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
dbu3znyeckue MoJeiau, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSThH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAaThl (PU3UYECKUX TEOPHid
OpU HUCIOJb30BAHWM MAaTEMAaTUYECKMX METOAOB pEIICHHsS 3ajad,
IIPOBOJUTH PAcCU€Thl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM MOITYYEHHBIX
pe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3ajauM, TPEOYIoIUe MPUMEHEHUS 3HaHUU U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKKE WHTErpaluil 3HAaHUHM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJICHUI ¢ OOPOM HA U3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NUECKUe SBJICHHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX IIPOLIECCOB;

OPUBOAUTH TMPUMEPHI BKIAJa POCCUMCKUX M 3apyOeKHBbIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAYKHU, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
NEeSATEIbHOCTH YEJIOBEKa, CBS3aHHOM C (PU3MYECKUMHU MPOLECcCaMu, C
MO3UIIMHI IKOJIOTHUECKON 0€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOTOIb30BAHUN, & TAKKE€ Pa3yMHOM MCIOJIb30BAHUM JTOCTHUKEHUN



HAyKH M TEXHOJOTMH JUIs JalbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

NPUMEHATh pa3jMyHble CIOcoObl paboThl ¢ MHOpMAIHEeH (UIUIECKOTO
COJepXaHUAd C UCIHOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH, PU 3TOM HCIOJb30BATH COBPEMEHHBbIE MH()OPMALMOHHBIE
TEXHOJOTHM I TIOHMCKa, TepepabOoTKU M NIPEIbsSBICHHUS ydyeOHOU W
HAYYHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUH
uHPOpMAIIMHU, TOJNYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJy4aemMyro  HMHQOpPMAIIMIO W  OICHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

POSIBIISATH OpraHHu3alIOHHbIE u MO3HABaTeNIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHWM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMNE C HCIOIHEHHEM pPa3IMYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBFHO PACIpPEAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJeKBATHO OIICHUBATHh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIBI B PELICHUE PacCMaTpUBAEMOI MPOOIIEMBI,

HPOSIBJISITh MOTUBAIMIO K Oyayel npodeccuoHaabHOM AesITeIbHOCTH O
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.
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N KosaunuyecrBouacoB
[1]
KoHTpoJib Jarau3zy  DJeKTpOHHbIENU(POBBLICOOPaA30
n/  Temaypoka P IIpakTHyec
Bcero HblepadoT YyeHusl BaTeJIbHbIEPECYPChI
n KHepadoThl
bl
HayuHblii MeTOZI TO3HAHUS U METOBI .
1 N 1 phys-ege.sdamgia.ru
UCCIIeIOBaHUS (PU3NYCCKUX SIBICHUIN
Pemrenue 3aga4 Ha OTHOCUTEIHHOCTD .
2 1 phys-ege.sdamgia.ru
MEXaHUYECKOTO JIBHUKCHUS
Pemenue 3amau oCHOBHOE ypaBHEHHE ,
3 1 phys-ege.sdamgia.ru
JIBKEHUS
Pemenue 3amau Ha rpaduKku )
4 pad 1 phys-ege.sdamgia.ru
3aBUCUMOCTH KUHEMATHYECKUX BEITMYHH
Pemenue 3amay Ha ABMKEHUE TIOT YTIIOB _
5 1 phys-ege.sdamgia.ru
K TOPU30HTY
Pemenue 3amau Ha cBOOOIHOE TTAZICHUE ,
6 1 phys-ege.sdamgia.ru
Ten
Pemrenue 3a1au Ha KHHEMATUKY ,
7 1 phys-ege.sdamgia.ru
BpalIaTeIbHOTO JIBHXKCHHUS
Pemenue 3agad Ha 1-i 1 2-1 3aKOHBI _
8 1 phys-ege.sdamgia.ru
Hprorona
Pemenue 3amay Ha ABMKEHUE TIO]T ,
9 . 1 phys-ege.sdamgia.ru
NEHCTBUEM HECKOJIBKUX CHII
Pemenue 3a1a4 Ha IBUKEHUE TIO]T ,
10 1 phys-ege.sdamgia.ru

JNIEVCTBUEM HECKOJIBLKUX CHUJI

11

Pemrenue 3ama4u Ha OBMKEHUE IO

phys-ege.sdamgia.ru




JNIEVCTBUEM HECKOJIBLKUX CHUJI

Pemrenne 3ama4u Ha OBUMKEHHE IO

12 . phys-ege.sdamgia.ru
NEUCTBUEM HECKOJIBKUX CHII
Pemenue 3aga4 Ha IBUKEHHUE MO ,

13 . phys-ege.sdamgia.ru
NEWCTBUEM HECKOJBKUX CUI
Pemenue 3agau Ha 1BUKEHHE

14 CBSI3aHHBIX TEIl phys-ege.sdamgia.ru
Pemienue 3aga4 Ha MOMEHT CHUJIBI .

15 phys-ege.sdamgia.ru
OTHOCUTENBHO OCH BpAIEHUS.

16 Pemenue 3aga4 Ha paBHOBECHE Tell phys-ege.sdamgia.ru
Pemrenne 3ana4d Ha UMITYJIBC

17 MaTepHaIbHON TOYKU, CUCTEMBI phys-ege.sdamgia.ru
MaTepHaIbHBIX TOUEK
Pemrenne 3ai1a4d Ha 3aKOH COXPAaHEHUS ,

18 phys-ege.sdamgia.ru
HMITYJIbCa
Pemrenue 3agau Pemenune 3amay Ha .

19 phys-ege.sdamgia.ru
3aKOH COXpaHEHUs UMITYJIbCa
Pemenue 3aga4 Ha 3aKOH COXpaHEHUS ,

20 phys-ege.sdamgia.ru
UMITyJIbCa
Pemenue 3agau Ha pacuer

21 KUHETHUYECKOHN U MOTEHIMATBHON phys-ege.sdamgia.ru
SHEPIuil
Pemenue 3aga4 Ha 3aKOH COXpaHEHUS .

22 phys-ege.sdamgia.ru
SHEPTUU
Pemenue 3a1a4 Ha 3aKOH COXpaHEHUS ,

23 phys-ege.sdamgia.ru
SHEpPruu

24 Pemenue 3a1a4 Ha 3aKOH COXpaHEHUS phys-ege.sdamgia.ru




SHEPrUU

Pemrenue 3aa4 Ha pacueT pa3MepoB U

25 phys-ege.sdamgia.ru
MacChl MOJIEKYJT
Pemenue 3aaq Ha OCHOBHOE ypaBHEHHE )

26 phys-ege.sdamgia.ru
MKT
Pemenue 3anau Ha ypaBHEHUE .

27 P phys-ege.sdamgia.ru
COCTOSIHMSI H/ICAJIbHOTO ra3a

28 Pemienne 3agay Ha ra3oBbI€ 3aKOHBI phys-ege.sdamgia.ru

29 Pemrenue 3a1ayu Ha Ta30BbIe 3aKOHBI phys-ege.sdamgia.ru
Pemenue 3amau Ha rpaduKy ra30BBIX _

30 pad phys-ege.sdamgia.ru
3aKOHOB
Pemenue 3amau Ha pacuet paboTHI B ,

31 phys-ege.sdamgia.ru
TEPMOJIMHAMHUKE
Pemenue 3a1au Ha pacueT KOJIWYECTBA .

32 phys-ege.sdamgia.ru
TETUIOTHI
Pemrenue 3agad Ha 1-if 3axkoH .

33 phys-ege.sdamgia.ru
TEPMOANHAMUKHI
Pemenue 3agau Ha 1-ii 3aKOH ,

34 phys-ege.sdamgia.ru
TEPMOANHAMUKHI
Pemenue 3amau Ha 1-ii 3akoH ,

35 phys-ege.sdamgia.ru
TEPMOANHAMUKHI
Pemenwne 3agau na KIIJI TemmoBsix .

36 phys-ege.sdamgia.ru
MaIluH
Pemenue 3agau Ha HarpeBaHWe U .

37 phys-ege.sdamgia.ru
OXJIQXKICHHE TEJl
Pemenue 3anau Ha muiaBieHue u .

38 phys-ege.sdamgia.ru

KpUCTAJNIN3alUI0 TBCPABIX TCJI




39 Pemenwue 3anay Ha mapoodpazoBaHue phys-ege.sdamgia.ru
Pewrenne 3a1a4d Ha TEIOTY CropaHus _

40 y erop phys-ege.sdamgia.ru
TOIUIMBA
Pemrenne 3a1au Ha 3aKOH COXpaHEHUS ,

41 phys-ege.sdamgia.ru
AIEKTPUYECKOTO0 3apsaa

42 Pemenue 3anau Ha 3akon Kynona phys-ege.sdamgia.ru
Pemrenne 3a1au Ha HaNPSKEHHOCTH _

43 phys-ege.sdamgia.ru
AIEKTPUYECKOTO TOJIS
Pemenue 3agau Ha pa3HOCTH .

44 P phys-ege.sdamgia.ru
ITOTEHIIMAJIOB 3JIEKTPUYECKOTO MO
Pemenue 3agau Ha cBA3b

45 HAIPSKEHHOCTH € Pa3HOCTHEO phys-ege.sdamgia.ru
MOTEHIMAJIOB
Pemenue 3amau Ha paboty

46 3IEKTPUUYECKOTO MOJIS IPU phys-ege.sdamgia.ru
nepeMeNIeHn  3apsaa
Pemrenne 3ama4y Ha pacuer eMKOCTH ,

47 phys-ege.sdamgia.ru
IIJIOCKOTO KOHJEHCATOpa
Pemenue 3agau Ha pacueT coeTMHEHUS ,

48 phys-ege.sdamgia.ru
KOH/JIEHCAaTOPOB
Pemrenne 3a1au Ha HaNPSHKEHHOCTH _

49 phys-ege.sdamgia.ru
cepsl
Pemrenue 3agad Ha pa3HOCTE .

50 P phys-ege.sdamgia.ru
MTOTEHITUAIOB Cepbl
Pemenue 3agau Ha 3akoH Oma JuIs .

51 phys-ege.sdamgia.ru
y4acTKa Lenu
Pemrenue 3agad Ha pacuer .

52 P phys-ege.sdamgia.ru

COMMPOTUBJICHHUA ITPOBOJHUKOB




Pemmenue 3aay Ha 3aKOHBI

53 MOCJIEAOBATEIIFHOT'O COSAUHEHUS phys-ege.sdamgia.ru
MPOBOJHUKOB
Pemenue 3anau Ha Pemenue 3a1a4 Ha

54 3aKOHBI ITAPAJIIEIIBHOTO COEIUHEHUS phys-ege.sdamgia.ru
MIPOBOJIHUKOB
Pemenue 3amau Ha pacuet paboOTHI U .

55 phys-ege.sdamgia.ru
MOIIHOCTH IMOCTOSTHHOTO TOKa
Pemrenue 3agad Ha cMeIaHHOE .

56 phys-ege.sdamgia.ru
COEMHEHHE TTPOBOJIHUKOB

57 Pemenue 3ampau na 3/]C nucrouyHuka Toka phys-ege.sdamgia.ru
Pemrenue 3agad Ha 3akoH OMma uis .

58 . phys-ege.sdamgia.ru
MOJTHOM 1eNH
Pemenue 3agau Ha 3akoH Oma JyIs .

59 . phys-ege.sdamgia.ru
MOJTHOM 1eNH
Pemrenue 3amau Ha 3akod Oma st .

60 . phys-ege.sdamgia.ru
TIOJTHOM T1eTIH
Pemrenue 3agad Ha 3akoH OMma uis .

61 . phys-ege.sdamgia.ru
MOJTHOM 1[enH

62 Pemenwne 3amay Ha 3axkonbl Kupxroda phys-ege.sdamgia.ru
Pemenue 3agau Ha pacuer .

63 . phys-ege.sdamgia.ru
AIEKTPUUYECKUX Ienei
Pemrenue 3agau na Pemnrenue 3agad Ha .

64 . phys-ege.sdamgia.ru
pacyer AIEKTPUUECKUX LIeTei
Pemrenue 3a1au Ha 3JIEKTPOHHYIO .

65 phys-ege.sdamgia.ru
MIPOBOJIUMOCTb METAJIIIOB
Pemenue 3aga4 Ha 3JIEKTPOHHYIO .

66 phys-ege.sdamgia.ru

npoBOAMMOCTHL MCTAJIJIOB




67 Pemenue 3a1a4 Ha 3aKOHBI AJIEKTPOJIN3a 1 phys-ege.sdamgia.ru
68 Pemenue 3aga4 Ha 3aKOHBI AJIEKTPOJIM3a 1 phys-ege.sdamgia.ru
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11 KIIACC

No KounuecrBouyacos
T Kontpo IpakrTu Jdaransyuyenu IeKTPOHHBbIeHU(PPOBHIEOOPA30
eMaypoka
n/ Bcero JbHbBIEP yeckuep A BaTeJIbHbIEPECYPChI
n a00ThI a00ThI
Pemenue 3agau Ha onpenenenue
1 HAaINpPAaBJIEHUS BEKTOPA MArHUTHOMU 1 phys-ege.sdamgia.ru
WHIYKIAU
Pewmenne 3amau Ha onpenenenue _
2 1 phys-ege.sdamgia.ru
HaIpaBJIEHUs CUJIbI AMIiepa
Pemenne 3amau Ha onpenenenue ,
3 1 phys-ege.sdamgia.ru
HarpaBJeHus cuisl JlopeHna
Pemrenue 3amad Ha pacueT CUIIBI ,
4 1 phys-ege.sdamgia.ru
Awmnepa
Pemienue 3agad Ha pacueT CHIIbI .
5 1 phys-ege.sdamgia.ru
Awmnepa
Pemenue 3agad Ha pacueT CHIIbI .
6 1 phys-ege.sdamgia.ru
Jlopenua
Pewrenue 3ana4d Ha pacueT CHIIbI ,
7 1 phys-ege.sdamgia.ru
Jlopenua
Pemrenue 3agad Ha IBUXKECHUE
8 3apsHKEHHBIX YaCTULl B MArHUTHOM 1 phys-ege.sdamgia.ru
rnoJje
Pemrenue 3agad Ha pacuer .
9 P 1 phys-ege.sdamgia.ru
MarHuTHOTO ITOTOKa
Pemenue 3amau Ha BpamieHUe paMKH )
10 P P 1 phys-ege.sdamgia.ru

C TOKOM B MarHuTHOM IIOJIC




Pemenue 3ama4d Ha OMpCACIICHUC

11 phys-ege.sdamgia.ru
HanpaBJI€HU UHAYKIIMOHHOTO TOKa
Pemenue 3agau Ha onpenenenue .

12 phys-ege.sdamgia.ru
HaIpaBJI€HUs UHYKIHUOHHOTO TOKa
Pemrenue 3agad 3akoH .

13 . phys-ege.sdamgia.ru
AJIEKTPOMArHUTHON UHIYKIIMH
Pemenue 3anau 3akoH .

14 . phys-ege.sdamgia.ru
AJIEKTPOMArHUTHON MHIYKIIMH
Pemenue 3anau 3akoH .

15 . phys-ege.sdamgia.ru
3JEKTPOMArHUTHON MHIYKIIUU
Pemrenue 3agad 3akoH .

16 . phys-ege.sdamgia.ru
AJIEKTPOMArHUTHON MHIYKIIMHU
Pemienue 3a7au Ha BUKEHUE .

17 phys-ege.sdamgia.ru
MIPOBOITHUKOB B MAarHUTHOM T10J1€
Pemenue 3agay Ha siBeHUE .

18 phys-ege.sdamgia.ru
CaMOMHAYKIUU
Pemenue 3agau Ha pacuer .

19 phys-ege.sdamgia.ru
WHIYKTUBHOCTH KOHTYpa
Pemenue 3ama4d Ha pacdyeT SHEPTUU .

20 P P phys-ege.sdamgia.ru
MarHUTHOTO TOJIS
Pemenue 3agau Ha pacuer

21 MapaMeTPOB MEXAHUYECKUX phys-ege.sdamgia.ru
KoJieOaHu M
Pemenue 3agau Ha pacuer

22 MapaMeTPOB MEXAaHUYECKUX phys-ege.sdamgia.ru
KoJieOaHuH
Pemrenue 3agad Ha npeBpalicHue .

23 PEEP phys-ege.sdamgia.ru

SHEPTrUU MEXaHUYECKHUX KoeOaHui




Pemenue 3agau Ha npeBpanieHue

24 . phys-ege.sdamgia.ru
SHEPTUH MEXaHUYECKHUX KOJeOaHmi
Pemenue 3agau Ha pacuer nepuonaa .

25 P P phys-ege.sdamgia.ru
KOJIeOATCIIbHBIX CUCTEM
Pemenue 3aga4 Ha ypaBHEHUS .

26 . phys-ege.sdamgia.ru
TapMOHUYECKHUX KoJieOaHUH
Pewrenue 3ana4d Ha ypaBHEHUS ,

27 . phys-ege.sdamgia.ru
TapMOHUYECKHUX KoJieOaHUH
Pemenue 3amayu Ha ypaBHCHUS )

28 P . phys-ege.sdamgia.ru
TapMOHHYECKHUX KoJieOaHUit
Pemenue 3agau Ha pacuer

29 MapaMeTPOB JIEKTPOMATrHUTHBIX phys-ege.sdamgia.ru
KoJieOaHuH
Pemenwue 3amay Ha popmymy .

30 phys-ege.sdamgia.ru
Tomcona
Pewrenue 3anau ypaBHeHuUs

31 CBOOO/IHBIX AJIEKTPOMArHUTHBIX phys-ege.sdamgia.ru
KoseOaHuit
Pemenue 3agau ypaBHeHUA

32 CBOOO/IHBIX AJIEKTPOMArHUTHBIX phys-ege.sdamgia.ru
KoseOaHuit
Pemenue 3agau Ha mpeBpanieHue

33 SHEPIUU MPHU FIEKTPOMATHUTHBIX phys-ege.sdamgia.ru
KOJICOaHUX

34 Pemrenue 3a1au Ha nepeMEHHBIN TOK phys-ege.sdamgia.ru

35 Pemenue 3aga4 Ha mepeMEHHBIN TOK phys-ege.sdamgia.ru
Pemenue 3agau Ha pacuer .

36 phys-ege.sdamgia.ru

CMKOCTHOI'O COIIPOTHUBJICHUSA




Pemenue 3anad Ha pacuer

37 phys-ege.sdamgia.ru
WHIYKTAUBHOTO COTIPOTHBIICHHS
Pemrenue 3aau Ha pacyer MOJIHOTO

38 COMPOTHUBIICHUS LIETIH TEPEMEHHOTO phys-ege.sdamgia.ru
TOKa
Pemenue 3amau Ha pacuer JUITMHBI U .

39 phys-ege.sdamgia.ru
CKOPOCTH MEXaHUYECKHUX BOJH
Pemenue 3amau Ha pacuer JIMHBI U )

40 phys-ege.sdamgia.ru
CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH
Pemenue 3amay Ha pacyeT SHEPTUU )

41 P p phys-ege.sdamgia.ru
MEXaHUYECKHUX BOJIH
Pemrenue 3agad Ha pacueT DHEPIUU .

42 P p phys-ege.sdamgia.ru
AJICKTPOMArHUTHBIX BOJIH
Pemenue 3agad Ha KO3PPULIESHT i

43 b phys-ege.sdamgia.ru
Tpanchopmauu
Pemenue 3agau Ha pe3oHaHC .

44 P phys-ege.sdamgia.ru
ANEKTPOMATrHUTHBIX BOJIH

45 Pemenue 3agau Ha OTpakeHUE CBETA phys-ege.sdamgia.ru
Pemenue 3agau nocrpoenue .

46 p phys-ege.sdamgia.ru
n300pakeHusl B IUIOCKOM 3€pKajie

47 Pemenue 3agau npesoMiieHHE CBETA phys-ege.sdamgia.ru

48 Pemenue 3agau npenoMiieHHE CBETa phys-ege.sdamgia.ru
Pemenue 3agau nosHoe orpaxeHue .

49 phys-ege.sdamgia.ru
cBeTa
Pemenue 3amau Ha mocTpoeHue .

50 phys-ege.sdamgia.ru
M300paKeHUS B JIMH3E
Pemenue 3agau Ha moctpoeHue .

51 phys-ege.sdamgia.ru

M300paKeHUS B JINH3E




Pemenue 3agau Ha noctpoeHue

52 M300pakKeHUsI B ONTHYCCKUX phys-ege.sdamgia.ru
cUcTeMax
Pemenue 3agau Ha noctpoeHue

53 M300paXKEHUS B ONITHYECKIX phys-ege.sdamgia.ru
cUcCTeMax

54 Pemenunesagau nucnepcuio cBera phys-ege.sdamgia.ru

55 Pemenue 3agau nucnepcuto cBera phys-ege.sdamgia.ru
Pemrenue 3a1au Ha UHTEPPEPEHITUIO .

56 A peper phys-ege.sdamgia.ru
cBeTa
Pemenue 3amau Ha mHTEPPEPEHITHIO .

57 phys-ege.sdamgia.ru
cBeTa
Pemenwue 3amay Ha qudpakiuio )

58 phys-ege.sdamgia.ru
cBeTa
Pemenue 3anau Ha nudpakiuro .

59 A Auppain phys-ege.sdamgia.ru
cBeTa
Pemenue 3amad Ha AUPAKITUOHHYIO )

60 phys-ege.sdamgia.ru
pemeTKy

61 Pemenue 3anau na anementsl CTO phys-ege.sdamgia.ru

62 Pemenne 3agau na anementsr CTO phys-ege.sdamgia.ru
3azauu Ha pacueT Macchl, SHEPTUU U .

63 phys-ege.sdamgia.ru
UMITYJThCa (POTOHOB
3amaun Ha pacueT MacChl, DHEPTUHU U _

64 A P P phys-ege.sdamgia.ru
UMIyibca (POTOHOB
3aa4ym Ha MIpaBHIIa .

65 phys-ege.sdamgia.ru
PaIMOaKTHBHOTO pacraja
3aauy Ha 3aKOH Paii0aKTUBHOTO .

66 phys-ege.sdamgia.ru

pacraga




67

3aa4yu Ha AAEPHBIE PEAKIIUU

phys-ege.sdamgia.ru

68

3aaunHas IepHbICPEAKIIUN

phys-ege.sdamgia.ru
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®usuka 10 knace. I'.J.Mskuies, b.b.byxosues, H.H.Corckuii. ba3oBblii u
npodunabHbINA ypoBHH. MockBa «IIpocBemenue» 2011.

Coopuuk 3amau no pusuke. A.Il.PeimkeBny, I1.A.PeiMkeBud. MockBa
«IIpocsemenue» 2012.

®uzuka 10 xknacc. I'.A.Mskuwmes, b.b.byxosues, H.H.Corckuii. ba3oBslii n
npoduiabHbIN ypoBHU. MockBa «IIpocsemenne» 2011.

Coopauk 3amad o ¢pusuke. A.IL.LPeiMkeBuu,  I1.A.PeiMkeBud. MockBa
«ITpocsemenue» 2012.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®usuka 10 knace. I'SA.Makume, b.b.byxosues, H.H.Corckuii. bazoBbiii
U npopuiabHbIil ypoBHU. MockBa «IIpocBemenue» 2011.

Coopuux 3amau no ¢pusuke. A.Il.PimkeBuy, I1.A.PoiMmkeBrn4. MockBa
«IIpocBemenne» 2012.

Kupuk JI. A. CamocTosiTe/IbHbIC H KOHTPOJIbHBIEC Pa00THI 10 QU3HKe.
Pa3HoypoBHeBbIe IuaakTH4YecKkue Matepuasabl. 10 kaacc. M.: 'umHa3us.
Kupuk JI. A. CamocTosiTeIbHbIE U KOHTPOJIbHbIE PadoThI 0 pu3nKe.
Pa3zHoypoBHeBbIe quaaKkTHYeCKHe MaTepuaJbl. 11 kiaacc. M.: 'umuasus.

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

phys-ege.sdamgia.ru
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