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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma mno ¢u3uke Ha YpOBHE CpeIHEro o0Iero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pasoBartenbHOM porpamMmbl, ipeactabiieHHbIX B DI'OC COO, a Takxke
c yuérom (enepanpHON paboueld mporpamMMbl BocnuTaHus u Kormenmuun
npenoAaBaHus yuyeOHoro npeamera «Pusuka» B 00pa3oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoit @eaepanuu, pean3yolX OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpenensieT o0s3aTelIbHOe MPEAMETHOE COACpIKaHNUE,
yCTaHaBIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh M3YyUEHUSI TEM U Pa3/elioB
y4eOHOTo MpeAMeTa ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM  y4eOHOro mpollecca, BO3PAaCTHBIX OCOOEHHOCTEM  O0y4arouIuxcs.
[IporpaMMa mo ¢u3uke Oa€T MNPEACTaBICHUE O LENAX, COJEp)KaHuHU, OOIeH
CTpaTeruu OOy4YeHUs, BOCIUTAHUA M Pa3BUTHUA OOYYaIOIIUXCS CpEACTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca (U3HKH YriayOJEHHOTO YpPOBHS IO3BOJISIET pPEaTn30BaTh
3a/layu po(eCCHOHATBLHON OpUEHTAIlMHU, HAMpPAaBJICHO HAa CO3JaHHUE YCJIOBHUH s
MPOSIBJICHUS] CBOMX HWHTEJUICKTYaJbHBIX M TBOPYECKUX CIHOCOOHOCTEM KaXKIbIM
OOy4JaromMMcsi, KOTOpPbIE HEOOXOAMMBI JJI MPOJOJDKEHHsS 00pa3oBaHUs B
OpraHm3anusx MpoPecCHOHANTBHOTO O00pa3oBaHUsA MO Pa3IUYHBIM  (DU3HKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATBLHOCTSIM.

B nporpamme no usnke onpeaensiroTes MmiIaHupyeMble Pe3yIbTaThl OCBOCHUS
Kypca (U3MKM Ha YpPOBHE CpeAaHero oOimero oOpa3oBaHUs: JUYHOCTHBIC,
MeTanpeJMEeTHbIe, MpeaMeTHble (Ha  yrmiyOnéHHoMm — ypoBHe).  Hayuno-
METO/IOJIOTUYECKONM OCHOBOM JUIsl pa3pabOTKM TpeOOBaHM K JIMYHOCTHBIM,
METamnpeMETHBIM W TMPEIMETHBIM pe3yibTaTaM OOYyYaroIIUXCs, OCBOWBIINX
nporpaMmmy 1o (Gpu3nke Ha ypoBHE CpeHero oO1iero oopa3oBaHus Ha yriayOJ€HHOM
YPOBHE, SIBJISIETCSA CUCTEMHO-AESITEbHOCTHBIMIONXOI.

[Iporpamma 1o gu3MKe BKIFOYALT:

TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIEe IPEIMETHBIE PE3YyIbTAaThI IO TOaMOOYUCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojaM o0ydeHusl.

[Iporpamma 10 (Qu3UKEe HMEET TPUMEPHBIA XapakTep U MOXKET OBbITh
WCITIOJIb30BaHA YUUTEIAMU (DU3UKHU JUTsI COCTABIICHUS CBOUX pabOYMX TPOTPaMM.

[Iporpamma 1o ¢u3HKE HE CKOBHIBAET TBOPUECKYIO MHUIIMATUBY yUUTEICH U
NPEIOCTAaBIIICT BO3MOXKHOCTU ISl  pEAM3allMd  Pa3IMYHBIX  METOJIUYECKUX
MOJIXOJOB K TPENoAaBaHWi0 (PU3MKKM HA YIIyOJIEHHOM YpOBHE TPH YCIOBUHU
COXpaHEHUs o0s3aTeIHbHON 4acTu coJlep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPUPOJBI, BHICTYIAs B
KayecTBE y4yeOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHUI 00 okpyxkaromiem mupe. IIKoapHBIN Kype GU3HKU — cUCTeMOOOpa3yIomui
JUIsl €CTECTBEHHO-HAYUHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI
JexaT B OCHOBE MPOLIECCOB U SBICHUM, H3Yy4ae€MbIX XUMHUEH, OHOJIOTHEH,
busndeckoir reorpadueri W acTpoHoMmen. Vcmomp3oBaHWE W AKTUBHOE
npuMeHeHne (PU3NYECKUX 3HAHUU OMPEACTHIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUN B chepe IHEPreTUKU, TPAHCIIOPTa, OCBOCHHS KOCMOCa,
MOJIyYeHHUs] HOBBIX MaTepUalioB C 3aJaHHBIMH cBoWcTBamH. W3yuenue ¢duzmku
BHOCHT OCHOBHOH BKJaJa B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOM KApTHUHBI MUpA
oOyuaroierocsi, B JOpMHUPOBAHUE YMEHHI MPUMEHSATh HAyUHBIH METO] MO3HAHUS
IIPY BBIMOJTHEHUU UMU Y4EOHBIXUCCIIEOBAHUIA.

B ocHOBY Kypca (pu3uku Ha ypoBHE cpeHero oOuiero o0pa3oBaHus MOJIOXKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHUS.

Hoea wuenocmuocmu.B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3AesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoea zenepanuzayuu.B cOOTBETCTBUM C HEW Marepuan Kypca (QU3UKHU
o0benMHEH BOKpPYr (¢u3nueckux Teopuil. Benymmum B Kypce sBIsSeTcs
(GbopMHpOBaHHE TPEACTABICHUA O CTPYKTYPHBIX YPOBHSAX MaTEpHH, BEIIECTBE U
noJie.

Hoea zcymanumapuzayuu.EE peanuzaius IpeanosiaraeT HCHoJIb30BaHUE
IYMaHUTapHOTO MOTEHIMANa (PU3NUECKOW HAYKH, OCMBICIEHUE CBSI3U Pa3BUTHUS
(GU3MKH C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMUIIPOOIIEMaMH.

Hoea npuxnaonoii nanpasinennocmu.Kypc Quszvku yriyOoJI€HHOTO YpPOBHS
MpeAnosgaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTUYECKHX
MPUJIOKEHUN HW3Y4YEHHBIX TEOPUM M 3akOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX IMPEICTAaBICHUM U COBPEMEHHbIE TEXHUYECKHE YCTPOWCTBA, U
TE€XHOJIOTHH.

Hoea IKonozuzayuupeanusyercs TOCPEACTBOM  BBEACHHUS  AJIEMEHTOB
CoJIep KaHMsl, MOCBAIIEHHBIX YKOJIOTMUYECKUM TPoOIeMaM COBPEMEHHOCTH, KOTOPhIE
CBS3aHBbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takke OOCyXAeHUs mpoOiem
PalMOHANBHOTO MPUPOJIOTIOIB30BAHUS U SKOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHue coaepKaHHs MPOTrpamMMbl MO0 (U3KUKE TOJDKHO ObITh MOCTPOEHO Ha
IOPUHLIUIIAX CHCTEMHO-JESATENBHOCTHOTO noaxoaa. s ¢usuku peanusaiusi dTux
MPUHIIMIIOB 0a3upyeTcs Ha MCHOJIb30BAHUM CAMOCTOSATEIBLHOTO HKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIOIIEro (¢aktopa ydeOHoro mporecca. st yriayOaéHHOro
YPOBHS — OJTO CHCTEMA CaMOCTOSITEIBHOIO YYEHWYECKOTO 3KCIEPHMEHTA,



BKJIIOYAIOIIETO ()POHTAIbHBIE YUYEHWYECKHE OIBITHl MPH HM3yYEHUU HOBOTO
Marepuala, JiabopaTopHble pabOThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOMKHBI
JIBa criocoba peayinzauu (pU3n4eckoro npakTukyma. B mepBom ciydae mpakTUKyM
npoBoauTcs aubo B koHIe 10 m 11 kmaccoB, aubO Mociie MEPBOr0O M BTOPOTO
MOJIYTOJIUH B KaXJIOM M3 ATUX KJaccoB. BTopoi crmocod — 310 mHTEerpamusi padboT
NPaKTUKyMa B CHCTEMY JIaOOpaTOpPHBIX pabOT, KOTOpBIE MPOBOJISATCS B IpoOIECcce
u3ydyeHus paszaena (temsl). [Ipu »ToM mox paboTamu MpakTHKyMa MOHUMAETCS
CaMOCTOATENILHOE  HCCIEAOBaHUE, KOTOpPOE TMPOBOAUTCS 1O  PYKOBOJICTBY
CBEPHYTOTO, 0000IIEHHOTO BUA O€3 MOIIarOBOMMHCTPYKIHML.

B mporpamme mo ¢usMke cHuCTeMa YYEHHYECKOTO OIKCIIEPUMEHTa,
7ab0paTOpHBIX pabOT M NpaKTUKyMa MpeACTaBieHa €IWHbIM TepeuHeM. Bnibop
TEMaTUKU JJS 3TUX BHJIOB YYCHHUECKHUX MPAKTUYCCKUX PAOOT OCYIIECTBIIACTCS
YYaCTHHKaMU 00pa30BaTEIbHOIO MPOLECCa UCXO0Id U3 OCOOEHHOCTEN MOYPOUYHOTO
IUTAaHUPOBAHUST M OCHaileHus kaOuHeta ¢usuku. [Ipu sTom oOecrieunBaercs
OBJIaJICHHE OOYyYalOUMMHUCA YMEHUSMH TMPOBOJUTH TMPSMbIE U KOCBEHHBIE
U3MEPEHHSI, UCCIICOBAHMS 3aBHUCHUMOCTEH (M3MUECKUX BEIUYUH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHUE yAETSETCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1ad.
[Tpu sTOM 17151 pacyETHBIX 3a7a4 TPUOPUTETOM SIBJIIOTCS 3a7a4d C SIBHO 3aIaHHOMU
U HESIBHO 3a/laHHOM (pU3MUeCcKON MOJIENbIO, MO3BOJISIOINE IPUMEHATh U3yUEHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszzieiia Kypca, TaK U HHTErpupys
NPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3aesioB. J{Jis KauecTBEHHBIX 3a/1a4 MPUOPUTETOM
SBJIIOTCS 3aJjaHUsl Ha OOBSICHEHUE/TIPpEACKa3aHhe TMPOTEKaHUs (UIMIECKUX
SIBJICHUM W TIPOIICCCOB B OKPYKAIOIICH >KU3HU, TPEOYIOIIUEe BbIOOpa (Pu3nUecKoit
MOJIEIIN JUISl CUTYaIliU TTPaKTUKO-OPUEHTUPOBAHHOTOXapaKTepa.

B cootBerctBuun ¢ TpeboBanusimu  DPI'OC COO k marepuanbHO-
TEXHUUYECKOMY OO0ECIeueHHI0 ydeOHOro mporecca Kypc (usuku yriayOJéHHOTOo
YPOBHS Ha YPOBHE CPEIHETo 00IIero o0pa3oBaHus JOKEH M3Y4aThCs B YCIOBUSIX
npeaMeTHOro kKabuHeta. B kabunere (u3uku AOMKHO OBITH HEOOXOAMMOE
nabopaTopHOoe O0OpYyIOBAaHHME ISl BBIMOJHEHUS YKa3aHHBIX B IporpaMMe IIo
(bu3HMKe YUYEHUUYECKUX OIBITOB, JAOOPATOPHBIX padOT U padOT MPAKTUKyMa, a TaKkKe
J€EMOHCTPALIMOHHOE000PY/I0BAHKE.

JleMoHCTpanoHHOe o0OopyAoBaHue (OPMHUPYETCS B  COOTBETCTBUU C
OPUHITUTIOM MHUHUMAJIBHOM  JTOCTATOYHOCTH U  00ECIEeYMBAET TOCTAHOBKY
MEPEUUCICHHBIX B MporpaMMe MO (U3UKE KIIOYEBBIX JEMOHCTPAIMA ISt
UCCIICIOBAaHMSI ~ M3y4aeMbIX  SBICHHM W  MPOILECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUH.

JlabopaTopHoe 00OpyIOBaHME HJisi YYCHUYECKHUX MPAKTUYECKHX padoT
bOpMHUPYETCIBBUIETEMATUUYECKUXKOMMOIEKTOBUOOECTIEUYnBACT
caBpacyé€Te



OJHOTO KOMIUIEKTa Ha JBYyX oOOydarommuxcs. TeMaTuyeckue KOMIUIEKThHI
7a060paTOpHOTO O00OPYIOBAHUS OJDKHBI OBITH IOCTPOCHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IUGPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.
OCHOBHBIMU HENISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHUEe UHTEpPECa W CTpeMJIeHHUs OOydarommxcss K HaydHOMY
U3YYEHUIO TPUPOJbI, PpPAa3BUTUE HUX HHTEJUIEKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEJICTABICHUNA O HAYYHOM METOJIe IMO3HAHWUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa M3y4eHUS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUI OOBSICHATH SIBJICHUS C MCIOJIb30BaHHEM (DU3UUYECKUX
3HAHUU U HAyYHBIX JOKa3aTEIbCTB;

(dopMUpOBaHUE TPEACTABICHUN O poiu (QU3UKU JUIS PA3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTaBICHUN 0 BO3MOXHBIX cepax Oyayien
npodeCCUOHAIBHONW  JIEATEIbHOCTH, CBS3aHHBIX C (DU3UKOM, TOATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lieled olOecnednBaeTcs pEeUICHHEM CIEAYIOIIUX 3alad B
npouecce U3y4eHus Kypca GU3MKH Ha YPOBHE CPEIHET0 0011Iero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUW 00 OOMUX (U3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaXx, TEOPHUSIX, BKJIFOYAs MEXaHHKY, MOJIEKYJISIPHYIO bu3uKy,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

(dbopMUpOBaHHE YMEHHUI MPUMEHSATh TEOPETUUECKHE 3HAHUS JJi1 OObSICHEHUS
¢usznyeckux SBICHUM B MNPUPOJE U IJS NPUHATHS MPAKTHUECKUX PEUIeHUH B
MMOBCEHEBHOM JKHU3HMU;

OCBOCHHME CHOCOOOB PEIICHHMS Pa3IMYHbIX 33aJad C SBHO 3aJaHHOU
¢uznyeckoil MoJenblo, 3ajad, IMOAPA3yMEBAIOLIUX CAMOCTOSITEILHOE CO3/1aHue
¢dusznyeckoil MonenH, aJeKBaTHOM YCIOBUSM 3aJayd, B TOM 4HCIE 3a]ad
WHKXEHEPHOIO XapaKTepa;

NOHUMaHuE (QU3NYECKUX OCHOB M TMPUHLUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOUIYIO CPELY;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS W IPOBEACHUS
bu3NyeCKuX  OKCIIEPUMEHTOB, AaHAJIW3a U  HUHTEpIpeTanud  UHGOpMaluH,
OTpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHHE YCIOBUM JUIsl Pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JEATEIbHOCTH;



pa3BuTHE MHTEpeca K chepaM MpoPeCcCHOHAIBHON JeATEIbHOCTH, CBI3aHHOU
C pU3UKOH.

B coorBerctBuu ¢ tpeboBanusimu DPI'OC COO yrayOnéHHBIM ypOBEHb
u3ydyeHus ydeOHoro mpenmera «®PusnMka» Ha ypOBHE CpeIHEro OoOIIero
oOpa3oBaHusl BBIOMpaAETCs OOYYAIOIMMUCS, IUIAHUPYIOMUMHU  TPOJOJIKEHUE
o0pa3oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue ¢usuku (yrinyOnéHHBIA ypOBEHb) HAa YPOBHE CPEAHETO OOIIETo
obpazoBanus otBoauTcs 340 gacos: B 10 kmacce — 170 gacoB (5 4acoB B HENETO), B
11 xmacce — 170 gacoB (5 4acoB B HEEIIO).

[Ipennaraempiii B mnporpamMme 1o (U3MKE TMepeueHb Ja0OpaTOPHBIX U
MPaKTUYECKUX padOT SBJISETCS PEKOMEHJIOBAHHBIM, YYMUTENb JI€NaeT BBIOOD
IpOBEJCHUS JTAa0OpaTOpHBIX pabOT U OMBITOB € YYETOM HMHAWBHIYaTbHBIX
0COOEHHOCTEM oOyyJarouuxcs.



COAEPKXAHUE OBYYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO/ MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTalbHAsg HayKa o mpupoje. HayuHsiii MeToa mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NUECKUX SBIICHUI.

OKCHEpUMEHT M TEeOopHsl B Ipolecce No3HaHus npupoasl. HaGmionenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHuss (U3UYECKUX BEIMYUH (aHAJIOrOBblE W IUMPOBBIC
U3MEpUTEbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIEC CUCTEMBI).

[lorpemHocT  M3MepeHUH  (U3MYECKUMX  BeaUM4MH  (abCodoTHass |
OTHOCHUTEJIbHAS).

MonenupoBaHue (QU3NYECKUX SABJICHUN U MPOILECCOB (MaTepuaibHasl TOYKa,
aOCONIIOTHO TBEPJOE TENO, HJEalbHASsI KUAKOCTb, HACAIBHBIA TIa3, TOYEUYHBIN
3apsna). ['unoresa. dusnueckuil 3aK0H, TpaHULBl €ro MpUuMeHUMOocTU. Dusnueckast
TEOpHs.

Pons u Mecto pu3uku B (pOpMUPOBAHUH COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

W3mepeHne cuiabl TOKAa W HAaNpsDKEHHsT B IIENU IMOCTOSSHHOTO TOKa IpHU
MOMOILM aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIXITIPHOOPOB.

3HaKoOMCTBO ¢ HU(poBor Jaboparopueil no ¢uszuke. [lpumepsl n3mepenus
(bu3NYECKUX BEIMYUH MPHU MOMOIIY KOMIIbIOTEPHBIX IATYHKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe 1BHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3a1a4u MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOUYKH, €ro MPOEKIMM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpOCTb (CpefHsii CKOPOCTh, MTHOBEHHAasi CKOpPOCTh) U
YCKOpPEHHE MaTepuaqbHOM TOYKHM, MX MPOEKIIMM Ha OCHU CHUCTEMbl KOOpIWHAT.
CroxeHue nepeMenieHnil U CJI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBMKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MYyTH MAaTepUaTIbHON TOYKH OT BPEMEHHU U UX
rpaduku.

CBobOogHoe TmajeHue. YCKOpeHHe CBOOOMHOIO majacHus. [[BrkeHue Tera,
OpOILIEHHOTO TMOJA YIJIOM K TOPH30HTY. 3aBUCHUMOCTb KOOpPJIMHAT, CKOPOCTH U
YCKOPEHHUsI  MaTepUaJbHOM  TOYKM  OT BpEeMEHH U  UX  TpaduKH.



KpuBosmHenHoe  aBwkeHue.  [[BokeHMe  MaTepuaibHOM  TOYKH 11O
OKPY)KHOCTH. YTJIOBass M JHUHEWHAss ckopocTh. llepmon m yactora oOpamieHus.
[lenTpocTpeMuTenbHOEe (HOpMaIbHOE), KacaTellbHOE (TaHTCHIIMAIbHOE) U IOJHOE
YCKOPEHHUE MaTEpPUAIbHON TOUKH.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHME MPOLECCHI: CIHUIOMETP,
JIBW)KCHUE CHApSJOB, LENHbIE, MIECTEpEHYATBIE W PEMEHHBIE I[EpEayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETA, MILTIOCTPALUs KHHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.
[IpeoOpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue nBr>xXeHus Tejia, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.
[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHHE MyTel, TPAEKTOPHUI, CKOPOCTEN IBUKEHUS OJJTHOTO U TOTO K€ Tela
B Pa3HBIX CHCTEMAXOTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

M3yyeHne HEpaBHOMEPHOIO ABWKEHHUS C LIEJIBIO ONPEIEICHUS MITHOBEHHOMN
CKOPOCTH.

M3mepeHre yCKOpEeHHsI IIPU MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCHMOCTH IYTH OT BpPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUU.

N3mepenue YCKOPEHHMS CBOOOIHOTO najeHus (PEKOMEHI0BaHO
WCIIOJIb30BaHNe IU(PPOBOM 1a0OPATOPHH).

N3yuenue nBuxeHus Tena, OpoleHHOro ropu3oHTalIbHO. [IpoBepka runoTessl
O MpsAMON NPONOPUUOHAIBHOW 3aBUCUMOCTH MEXJY JaJbHOCTBIO IOJIETA U
HA4aJIbHOU CKOPOCTBIOTEIIA.

W3yyeHue ABMKEHHUS Tella MO OKPYKHOCTH C TMOCTOSHHOW MO MOJYJIIO
CKOPOCTBIO.

HccnenoBaHue 3aBUCUMOCTH NEpHOa OOpalieH!s] KOHUYECKOTO MasiTHUKa OT
eronapameTpoB.

Tema 2. Junamuxa.



IlepBbiii 3axkoH Herotona. Muepuumanenbie cucteMbl orcuéra. IlpuHnmn
oTHOcuTenbHOCTH ['anmunes. HeumnepuuaibHble cHCTEMBI OTCUETa (ONpENENICHUE,
TIPUMEPHI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHBAJIEHTHOCTh TI'PaBUTALMOHHOM

I/H/IHCpTHOfIMaCCBI.
CI/IJ'IaT}I}KeCTI/I.BaBI/ICI/IMOCTBYCKOpeHI/IHCBO60,Z[HOFOH&II€HI/I
SOTBBICOTBI HAJ IMOBCPXHOCTBIO IIJTaHCThI 141 oT

reorpaduyeckoi mupoThl. [IBMKeHUEHEOSCHBIX T€N U UX CITyTHUKOB.
3akonbl Keruiepa. [lepBast KocMUYECKasICKOPOCTE.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBwxyumierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cwia TpEHHsI CKOJBXEHUS W CHJIA TPEHHS
nokosi. Koadduuument tpenus. Cuna cONpoTHUBICHHUS TpPU JBUKEHUU Tella B
YKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKECHHS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuina Apxumena.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTHYECKHE ITPOLECCHI: IMOAIIUITHUKH,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

Habmroienue nBU»KeHUs Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

KaueHue AByX IMIIMHAPOB WM APOB PA3HOM MACCHI C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIMAILHON CUCTEMBI OTCYETA.

CpaBHEeHHME  DaBHOJCHCTBYIOUIEM  NPWIOKEHHBIX K  TEIy  CHJ

CIIPOM3BEINEHNUEM MACChl TEJIA HA €70 YCKOPEHUE B

VHEPLMAJIBbHOW CUCTEMEOTCUETA.

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenue macce 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npyu yCKOpEeHHOM NOIBEME U NMAICHUU.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

H3mepenne paBHOACHCTBYIOIICH CHII TIPU IBMKCHUH OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBUXKEHUS OpycKa 1o
HAKJIOHHOM INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCUMOCTH CHJT YIIPYT'OCTH, BO3HUKAIOIIKX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CB3aHHBIX HUTHIO, IEPEKUHYTON Yepes
NETKuit OJIOK.

N3mepenne koapduiimenta TpeHus Mo BeIMYMHE YIIIOBOro Koddduimenrta
3aBUCUMOCTH Fp(N).

HccnenoBanre IBHKEHHs OpycKa IO HAKIOHHOM TUIOCKOCTHU C IEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

W3ydeHne nBUKEHUsS IPy3a Ha BaJLy C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpAOe Teno. [locTymarenbHoe W BpamlaTeIbHOE JBHKCHUE
TBEpHOro Ttema. MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpamieHus. llmedo cuiel.
CroxeHune CHil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

Y cii0Bus paBHOBECHUS TBEPAOTO TEJIA.
YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PAaBHOBECHE.

TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKHE MIPOLIECCHI: KPOHIITEMH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.ycn

OBUsI paBHOBECHSI.
Bubl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKyM.

HccnenoBanne  ycioOBUM paBHOBECHS TBEPAOTO TeEla, HMEIOLIETO

OCBBpALCHUS.
KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.
N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb OTIOPHI.
Tema 4. 3axonvl coxXpaneHus 6 mexaHuxe.

Nmnynbsc MaTepuasbHOM TOUKH, CHCTEMBI MATEPUAJIbHBIX TOYEK. LleHTp mace

CHUCTEMbI MAaTEpPUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTpa Macc.
NMnynbc CUITBI M UBMEHEHHUE UMITYJIbCA TEJA.
3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

MoMeHT nmnyiibca MaTepuagbHOU Touku. [IpencraBieHue o coxpaHeHnu
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM niepemenieHuu. ['paguueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckas 23Heprusi MaTepraibHON TOUKH. Teopema 00 N3MEHEHHUH

KUHETUYECKOW SHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnnanbHble W HENOTEHUMaNbHbIE Cuibl. [loTeHnManbHas >SHEprus.
[TorenuuanpHast HEprust ynpyro nehopMUPOBAaHHON MpYyKuHBL [loTeHIManbHas
DHEPrUs Teja B OJHOPOJHOM IPaBUTALMOHHOM noJje. [loTeHnnaneHas sHeprus rena
B TPaBUTALlMOHHOM IIOJI€ OJHOPOJHOTO Ilapa (BHYTpM M BHE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3p pabOTHI HETIOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHHUUECKOW SHEPTrUuu
CUCTEMBI T€JI. 3aKOH COXPAaHEHUSI MEXaHUYECKOMIHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHune bepHymumM miis HMIEanbHOM JKMIKOCTH Kak CIEJICTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU JHEPIHH.

TexHUYEeCKUE YCTPOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOIIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE HA KOHbKAX.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTHU CHUJIBI.

W3MeHeHne sHepruM Tejla MpU COBEPIICHUN PaOOTHI.

B3anmuble npeBpalieHuss KWHETUYECKOW U IIOTEHIIMAIBHON YHEPTUN ITPU
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomul, RPAKMUKYM.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

N3mepenne cuibl TATH, CKOPOCTH MOZEIIN 3JIEKTPOMOOMIIS U MOLITHOCTH
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUH.

N3mepeHrne KHHETUYECKON YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHHSI OTEHIMAIBHONW 3HEPIUH MPYXKUHBI ¢ padOTON CHUJIBI
TPEHUs.

Onpenenenue pabOTHl CHJIBI TPEHUS TPU JABWKEHUU TeJla MO HAKJIOHHOU
TIOCKOCTH.

Pasznen 3. MosekyasipHasi pu3uKa U TePMOJUHAMUKA.

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU Meopull.

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYyJIsipHO-KuHeTnueckoil teopun (MKT), wux
ombiTHOE 0O00cHOBaHue. [{uddysus. bpoyHoBckoe nBmwkeHne. XapakTep ABHKCHUS
Y B3aMMOJICMCTBUS YAaCTUI] BEUIECTBA. MOJENU CTPOCHUS Ta30B, KXUIAKOCTEH U
TBEPABIX TeI W OOBSICHEHHE  CBOWCTB  BelIeCTBA Ha  OCHOBEATHUX



Mozened. Macca u pasmepsl MoisieKyd (aromoB). KonudecTBo BemiecTsa.
[TocTosinHast ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa W crocodbl e€ u3mepenus. lllkama
temneparyp Llenbcust.

Mopenps naeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUM: YACTHUILIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MeHaeneeBa—Kanelipona. AOcomtoTHas
temneparypa (mkana temmnepatyp KenbBuHa). 3akoH [lanbrona. M3ompoiieccsl B
UJealbHOM Ta3e¢ C I[IOCTOSIHHBIM KOJMYECTBOM BemiectBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MeXAy JaBICHUEM UM  CPEIHEN  KUHETHYECKOHM  DHEPrueiu
MOCTYIATEIbHOTO TEIUIOBOIO JIBMXKEHHSI MOJIEKYJ HJEANbHOro ras3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UACAIBHOIO ra3a).

CBs13p a0COJIIOTHOM TeMIepaTypbl TEPMOJUHAMHYECKON CUCTEMBI CO CpEIHEH
KUHETUYECKOW dHEPruei MoCTynaTeIbHOIO TEMIOBOIO IBUKEHUS €€ YACTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHME TIPOLECCHI: TEPMOMETP,
OapomeTp, MoTy4YeHuEe HaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.
Mojenb OpOyHOBCKOTO IBUKEHHUSL.
Buneopoinuk ¢ 3amuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Hubdy3uspxunkocTen.

Moneinn
onsiTallltepna.llputskenuem
OJIEKYJL.

Mopenu KpucTamIn4ecKuX peueTox.

HabGnronenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanne  mpolecca YCTAHOBJIEHHUS TEIJIOBOTO  PABHOBECUS

NPUTETIIOOOMEHE MEXKTy TOpsiUei U XOJI0THOWBOJIOMN.

N3ydyeHne M30TEpMHUUECKOro Ipolecca (PeKOMEHIO0BaHO

HCII0JIb30BaHUEIIU(DPOBOMTIA00PATOPHH ).

N3yuyenune n30X0pHOro npoiecca.

N3yuenne n3obapHOro mnporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (TJ[) cucrtema. 3agaHue BHEUIHUX YCIOBHM IS
TEPMOJIMHAMHUYECKON CUCTEMBI. BHeIIHME U BHYyTpeHHHE napameTpol. [lapamerpsl
TEPMOJUHAMUYECKON CHCTEMBI KaK CPEHUE 3HAYEHUS BEJIMYMH, ONMKUCHIBAIOIINX €€
COCTOSIHUE Ha MHUKPOCKOMTUYECKOMYPOBHE.



HyneBoe Hawano TepmoavHamukd. CaMONpOH3BOJIbHAS — peJlaKcalus
TEPMOJIMHAMHYECKOU CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens wuacanbHOTO raza B TEPMOJAMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenneneeBa—KianeipoHa ¥ BBIP@KEHHUE ISl BHYTPEHHEU SHEPIUH.
VYcmoBusi TPUMEHUMOCTH 3TOW MOJENIN: HU3Kasg KOHUEHTpALWs YaCTHUL, BBICOKHE
TeMnepaTrypbl. BelpaxkeHue a1 BHYTPEHHEW SHEPruu OJHOATOMHOIO HJIEAIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoauHaMuKe. Beraucnenue paboTel mo rpaduky
mpoliiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHHMS]  BHYTPEHHEH  3HEpruum
TEPMOJMHAMHYECKOW  cucTeMbl  0e3  coBepuieHuss pabotel.  KonBekuws,
TEIJIONPOBOAHOCTD, U3JIyUYCHHE.

KomnuectBo Temnorel. Temno€MKOCTh Tenma. YaenpHas MW MOJISIpHas
TEIJIOEMKOCTH BEIECTBA. YpaBHEHHE Maiiepa. YnuenpHas TemioTa CropaHus
ToruBa. Pacy€r konuuecTBa TEIUIOTHI mpu Temonepenaye. Ilonstue 00
aauabaTHOM IpoIiecce.

[lepBbIii 3aKOH TEPMOAMHAMUKA. BHYTpeHHsIs dHeprusa. Koam4ecTBo TemoTh
17} pabota KaK MEpBI U3MCECHEHUS BHYTPEHHEU DHEPTUU
TEPMOIMHAMHYECKOUCHCTEMBI.

BTopoii 3akOH TEpMOAMHAMMKHM i1 PABHOBECHBIX IMPOLIECCOB: YEPE3
3aJlaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKOW CHUCTEMBI MPOXOJIUT
eIMHCTBEHHAs afanabara. AOCONIOTHAS TeMIeparypa.

BTopoii 3ak0H TEpPMOJMHAMUKH JIJI1 HEPAaBHOBECHBIX MPOLECCOB: HEBO3MOKHO
nepeaarh TemIoTy OT 00Jiee XOJIOJHOTO Tena K 0oJjiee HarpeToMy 0€3 KOMIIEHCAITUU
(Knay3uyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunnumnel aecteus TerioBbix MammH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCHEKTHl HCIIOIBb30BAaHUS TEIUIOBBIX ABUTaTesei. TertoBoe
3arpsi3HEHUE OKPYKAIOLIEH CPEJIbI.

TexHUYEeCKUEe YCTpPOICTBA M TEXHOJOTMYECKHUE TMPOLECChl: XOJOAWIbHUK,
KOHJUIIMOHEp, JM3eJIbHbIH W KapOOpaTOpHBIA [BHUratreiad, mnapoBas TypOHHA,
MOJIy4YeHUE CBEPXHU3KUX TEMIepaTyp, YTHIH3AlUsl «TEIJIOBBIX» OTXOIOB C
UCIOJIb30BaHUEM TEIJIOBOIO HAcoca, YTHIIM3AIMs OMOOPraHuYeCKOro TOILTMBA ISt
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meHeHune TemnepaTypsl IpH aquadaTHyecKoM paclIupEeHHUH.

Bo3aymHoe orauso.

CpaBHEHHE yAEIIbHBIX TEINIOEMKOCTEN BELIECTB.



Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnadaTHOro Npouecca.

KomnproTepHble MOJENN TEIUIOBBIX ABUTATENIEH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.
N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpoiecca OCThIBaHMsI BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

W3ydyeHne B3aMMOCBSI3M JHEPIUM MEKMOJIEKYJSIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYPbl KUIIEHUS! )KUIKOCTEH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanue u KoHAeHcauusa. McrnapeHue UM KWIeHUe. Y jaelbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacplieHHble M HEHachllleHHble napbl. KadecTBeHHass 3aBUCHUMOCTH
IUIOTHOCTH W JABJICHHSI HACBIIICHHOIO IIapa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACBILIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPAaTyphbl KUIIEHUS OT J1aBJICHUS
B KUJKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrammueckue u amopHbie Teaa. AHM30TPOINUS CBOWCTB
KpuctauioB. lIlnaBneHwe wu Kpucraumsanus. YIeiabHas TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

Hedbopmanmu  TBEpmoro  Tenma.  Pacrspkenme u cokxarme.  CaBwr.
MonynelO HT a.

[Ipenen ynpyrux nedopmariuii.

TennoBoe pacHIMpeHUe KUIKOCTEH M TBEPABIX TEl, OOBEMHOE M JIMHEMHOE
pacipenrue. AHTApMOHU3M TEIUJIOBBIX KOJIEOAHUM YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacHIUpeHHs Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B (Pa3oBbIX MEPEXoax.
YpaBHeHuE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsmKkeHHE. Kod(phUIMEHT NOBEPXHOCTHOTO HATSKEHUSI.
Kanusapasie siBinenus. JlaBieHue noa MCKPUBIEHHONW NMOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHudyecknue yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHL:  KUIKUE
KPUCTAJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBOMCTBa HACBIIICHHBIX apOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHUM.
N3Mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUA.
OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumisipasie aBiIeHUs.

Mopenu HEHbFOTOHOBCKOM KHUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.
Bunaer nepopmarmii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMuUKym.
M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenne abCoFOTHOM BIIaKHOCTH BO3AyXa M OLIEHKA MacChl apoB B
MOMEIICHHH.

N3mepenue ko3¢ duiieHTa MoBEpXHOCTHOTO HATSHKCHUSI.
N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH  JeopMallid  PEe3WHOBOro  oOpas3ma  oOT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4.2uexkTpoauHaMuKa.
Tema 1. Inexmpuueckoenone.

OnekTpu3alus Tel U €€ MPOSBICHHS. OJIEKTpUYECKHi 3apsan. J(Ba Buaa
ANEKTPUYECKUX 3apsAfaoB. IIpoBOAHMKH, JUANEKTPUKU M  MHOJYHPOBOJHUKH.
DneMeHTapHbIN MEKTPUUECKUH 3aps. 3aKOH COXPAHEHUs IEKTPUIECKOro 3apsiaa.

B3aumoperictBue 3apsanoB. Toudeunsie 3apsabpl. 3akoH Kynona.
DIIeKTpUYECKOe ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsIbl.

Hampsixk€anocts  anektpuueckoro  mods.  [IpoOubeiit  3apsn.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUYECKOE TOJIE.

[ToTeHIIMaNBHOCTD 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHUMATIOB U
HampspkeHue. [loTeHnumanbHash SHEpPrus 3apsiia B DJIEKTPOCTATUYECKOM  IOJIE.
[ToTenmman snekTpocTaTudeckoro nois. Csa3b HANPSLDKEHHOCTU MOJS U Pa3HOCTU
NOTEHIMAIOB JUISL  3JIEKTPOCTATHYECKOro Moyl (KaKk OJHOPOJAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. I[lonme paBHOMepHO 3apsbkeHHOU cdepsl. Ilone
pPaBHOMEpHO 3apsikeHHOro mo oObéMy mmapa. Ilome paBHOMEpHO 3apsHKEHHOU
OCCKOHEYHOW TIUIOCKOCTH. KapTuHbl JNHHWI HAmpsHKEHHOCTH JTHUX TMOJEH U
HKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JusnexkTpuku B ANEKTPOCTATUYECKOM noJIe. JaniekTpryeckas
MIPOHUIIAEMOCTD BEILIECTBA.



KonzaencaTop. DneKTpo€MKOCTh KOHAEHCATOPA. DIAEKTPOEMKOCTh MIIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE COETMHEHNE KOHIEHCATOPOB. [locnenoBaTenbHOE COENMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.
JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TIOJIE.
TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHE IPOLECCHI: AIEKTPOCKOIL,
AIEKTPOMETP,  DJIEKTPOCTATUYECKass 3allluTa, 3a3eMJICHUE
AIEKTPONPUOOPOB,KOH IEHCATOPbI, TeHepaTop Ban nel paada.
Jemoncmpayuu.
Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.
DIIEKTPUYECKOE TOJI€ 3aPSIKEHHBIX IAPUKOB.
DIEKTPUYECKOE T0JIE IBYX 3aPSKCHHBIX IJIACTHH.
Monens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).
[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.
DJIEKTPOCTATUYECKAS 3ALIUTA.
Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.
3aBUCHUMOCTh  AJEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT
IUIOLIAANILIACTHH, PACCTOSIHUS MEKLy HUMU U
JTUBJIEKTPUYECKONTIPOHUIIAEMOCTH.
DHeprus EKTPUUYECKOro MO 3apsSHKEHHOT0 KOHIEHCATOPa.
3apsaKa U pa3psiKa KOHIEHCATOpa YePE3 PEUCTOP.
Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.
OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBparieHust JHEPTUU 3apsSKEHHOTO KOHJICHCATOPa B SHEPTUIO
W3JIyYEHUs CBETOAMO/IA.

N3yueHnne npoTekaHus TOKa B LIEMH, COAEPKAIe KOHIEHCATOP.

Pacnipenenenne pa3HOCTH ITOTEHIIMAJIOB (HampspKeHUs ) pu
MOCJIEN0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHIEHCATOPA YEPE3 PESUCTOP.
Tema 2. IlocmoanHwlil 31eKmpuyuecKuil mox.
Cuia toka. [TocTosiHHBIH TOK.

VYcnoBusi CylieCTBOBaHUSI MOCTOSHHOTO JJIEKTPUUECKOTO Toka. MCcTOYHMKH
toka. Hanpsokenue U n O/1C é.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COIMPOTUBIICHHS] OJIHOPOJIHOTO
NPOBOJAHUKA OT €ro JJIMHbI M IUIOIIAAX T[ONEPEYHOTO CEUCHHs. Y ACIbHOE
CONPOTHUBJICHUEBEILIECTBA.

[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.
Pacuér  pasBerBi€HHBIX  anekTpuyeckux — uene.  I[IpaBuma  Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.
MONIIHOCTh AJEKTPUUECKOTO TOKAa. TeIuioBass MOLIHOCTb, BbIAEIAEMas Ha

pe3ucTope.

O/IC u BHyTpEeHHEE CONPOTUBIIEHUE UCTOYHMKA TOKA. 3aK0H OMa 1S TOJIHOM
(3aMKHYTOH)  DJIGKTPUYECKOW  LIEMH. MoIHOCTh ~ HMCTOYHHMKA  TOKA.
KopoTkoe3ambikanue.

KoHzencaTop B enu oCTOsIHHOTO TOKA.
TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON SJHEPTUU.
Hemoncmpauyuu.
M3mepenne CUilbl TOKA U HAIIPSKEHUS.
HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA OT HAIPSIKEHUS ISl pE3UCTOPA, JIAMITBI
HAKaJIMBAHMS U CBETOJINOAA.
3aBUCUMOCTB CONPOTUBJICHUS LUIMHAPUIECKUX IPOBOJHUKOB OT JJINHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.
HccnenoBanye 3aBUCHMOCTH CHIIBI TOKA OT CONIPOTUBIIEHUS ITPU IIOCTOSSHHOM
HaIpPsHKEHUH.
[Ipssmoe n3mepenne D1C. KopoTkoe 3aMpIKaHHE TallbBAHUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.
CrniocoObl coeMHEeHNs UCTOYHUKOB Toka, DJIC GaTapeil.
HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEKY MOJIOCAMUA HCTOYHHUKA TOKA
OT CUJIbI TOKA BIICTIH.
Yuenuueckuit axkcnepumenm, nabopamopnoie padomol, nPAKMUKyM.
HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.
M3mepenne yAenbHOro CONpOTUBIIEHNS TPOBOJIHHUKOB.
HccnenoBaHre  3aBUCUMOCTH CHJIBI TOKA OT HAINpsDKEHUS IS
JIAMITbIHAKAJIMBAaHHUS.
YBenuueHue npeena u3MepeHus aMmrepMerpa (BoJIbTMETPA).
N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.
Hccnenosanue 3aBucuMocty J/]C ransBaHUYECKOI0O 31€MEHTA OT BPEMEHU IIPU
KOPOTKOM 3aMbIKaHHUH.
HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXK/Y MOJIOCAMUA HCTOYHHUKA TOKA
OT CUJIbI TOKA BIICTIH.
HccnenoBanre 3aBUCHMOCTH TOJIE3HOW MOIIIHOCTA UCTOYHHMKA TOKA OT CUJIBI
TOKaA.
Tema 3. Toku 6 pa3nuunvix cpeoax.
OnekTpuyeckas NPOBOAUMOCTb  PAa3IUYHBIX  BEIIECTB.  JJEKTPOHHAs
IIPOBOJIMMOCTB TBEPABIX METAJJIOB. 3aBUCUMOCTh CONIPOTUBIIEHUSI METAJUIOB OT
TemriepaTypbl. CBEpXIpPOBOAUMOCTb.



DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TorynnpOBOHUKH. CobcTBeHHas U IPUMECHAS IPOBOJANMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DNEKTPUUYECKUN TOK B ANEKTPOJIUTAX. DIEKTPOIUTHIECKAS JUCCOLIUALIHS.
OnekTponus. 3akoHsl Dapajes A 3IEKTPOIU3A.

DnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIBHBIH W HECAMOCTOSTEIbHBIN
paspsan. Paznuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpoWCTBA M MPAKTUYECKOE IPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, DJIEKTPOHHO-Ty4YeBas TpyOKa, TMOJIYNPOBOJIHUKOBBIE MPUOOPHI: JTUOI,
TPaH3UCTOP, (OTOANO, CBETOINOI, TATbBAHHUKA, PAQUHUPOBAHIE ME/H, BBIIIJIABKA
AIIFOMUHUSA, AIEKTPOHHAIMHKPOCKOUSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.
[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOMMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.
OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.
HaGmronenue amexTposusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHMS — TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.
Pu3nvecKuil NPaKTUKYM.

CnocoObl n3mMepeHust GU3NUEeCKUX BEIMYMH C UCIOJIb30BAHUEM aHAIOTOBBIX U
U(GPOBBIX H3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIIOTHBIE M1 OTHOCHUTEIIbHBIE MOTPEUTHOCTH M3MEPEHUN (PU3UUECKUX BEITUYMH.
OneHka rpaHUIITOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bU3MYeCKUX BEJMYMH, MPOBEpKa MPEIJIOKEHHBIX TUMoTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pa3iesiax  «YUYEHMUECKHHl  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca pusuku yrinyonéaHoro ypoBHs B 10 kinacce ocymiecTBisieTcs
C YYETOM COJEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMH MAaTEMAaTHKH,
OHOJOrMY, XUMHUH, reorpaduy UTEXHOIOTHH.

Mesicnpeomemusie nouamusA, CGA3AHHbIE C U3YUEHUEM  MEMO0008

HAYYHO20NO3HAHUA:SBIICHUE, HAYYHBIA (akT, rumnote3a, (puanyeckas BeIUUHMHA,
3aKOH,



TEOpusi, HaONIONEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHNUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuxka:penicHue CUCTEeMbl  ypaBHeHMH. JluHelHas  QyHKIMS,
napabona, runep6osna, ux rpaduxku u cBoiicTBa. TpuroHomerpuueckue (QyHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKLMHU HAa OCH KOOPAHUHAT, CII0KEHUE BEKTOPOB.

Buonozusa:vexannueckoe ABMKEHHE B KUBOW mpupoae, Auddysus, ocMoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKAIOLIEH Cpe.bl,
yTUau3aluusg OMOOPraHMYECKOro TOIUIMBA Ui  BBIPAaOOTKH  «TEIJIOBOW» U
IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KANWJLIISIPHBIC SIBJICHUS B IPUPOJE,
IIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumua:TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIApHAs Macca, IMOJyYeHHWE HaHOMATepuajoB, TEIJIOBbIE CBOMCTBA
TBEPABIX TEJI, KUIAKOCTEH M Ta30B, KUIKAE KPUCTAIUIBI, IIEKTPUUECKUE CBOMCTBA
METaUIOB,  JJICKTPOJIMTHYECKAass  JUCCOLMALs, TaJbBAHMKA,  DJIEKTPOHHAs
MUKPOCKOIHSI.

TI'eocpagpua:BnaxxHOCTh BO31yXa, BETPBL, 0ApOMETP, TEPMOMETD.

Texnonozua:npeoOpa3oBaHue JBUKEHUI C HCIOIb30BAaHUEM MEXAaHU3MOB,
y4€T CYXOr0 M IKUIKOIO TpPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITEWH, pelméTyaTble KOHCTPYKIUHU), HUCIIOJIb30BAHUE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHHUKE (THMPOCKON, BOJAOMET U JPYrue), JABUTaTElb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, ObITOBOM XOJOJWUIbHUK, KOHAUIMOHEP, TEXHOJIOTUU
NOJIyYEHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HAHOMAaTEepHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KITACC

Paznen 4. JDiaekTpoauHaAMMKA.
Tema 4. Maznummnoe noae.

B3auMojelicTBUE TMOCTOSIHHBIX MAarHMTOB M IIPOBOJIHUKOB C  TOKOM.
MarautHoe mnone. BekTtop MarHUTHOM WHAYKIMU. [IpuHOUMI cyneprno3uuuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe moje MpOBOAHUKA C TOKOM (IPSAMOTO MPOBOJAHUKA, KATYIIKUA H
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna JlopeHiia, €€ HanpaBJIeHUE U MOAYJIb. [[BHKEHHE 3apsyKEHHON YacTHUILIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MarauTtHoe mosne B BemiecTBe. DeppoOMarHETUKH, Mapa- U JUAMArHETHKH.



TexHuueckue YCTpOﬁCTBa N  TCXHOJOIHMYCCKHUC IIPOUCCChl: IIPUMCHCHHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIXYaCTHII.
Hemoncmpauyuu.

Kaptuna JUHAA  WHAYKOMA ~ MArHUTHOIO  TIOJISI  ITOJIOCOBOTO
UIOAKOBOOOPA3HOIO MOCTOSIHHBIXMAarHUTOB.

Kaptrna nuHUI MarHUTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUs MMy4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT JEUCTBUS 3JIEKTPOU3MEPUTEIIBHOTO

pruOOpPaMarHUTOAIEKTPUIECKONCUCTEMBI.
Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.
HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MAarHUTOB.
HccnenoBanre CBOMCTB (peppOMArHeTUKOB.
HccnenoBanne AeUCTBUA NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.
N3mepenue cuiibl AMriepa.
N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.
OnpenerneHne MArHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIIEpa.
Tema 5. InekmpomacHumnan UHOYKYUAL.

SBieHue 3JIEKTPOMArHUTHOM UHAYKOUU. [lOoTOK BekTOpa MarHUTHOU
uaaykiuu. JIC uHayknuu. 3akoH OAJIEKTPOMAarHUTHOW WHAyKIuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC WHAYKUMH B TNPOBOJHUKE, IBHKYLIEMCS B OJHOPOAHOM MArHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyxktuBHOCT. KaTyllika MHIYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKA.
Ssnenue camonnaykuu. I1C caMOUHAYKINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOWCTBA M TEXHOJOTMYECKHE TMPOLECChl: HHAYKIIMOHHAS
Me€4b, COJICHOMI, 3aIMTA OT BJEKTPU3ALMU TEJ MPU JIBUKECHUU B MATHUTHOM I0JIE

3emun.
Hemoncmpauuu.
HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOW WHTYKITUU.
UccnenoBanne 3aBucuMoctd OJIC HMHIOYKUHMH OT CKOPOCTH
M3MEHCHUSIMAarHUTHOTO ITOTOKA.



IIpaBuno Jlenua.
[TameHrie MarHuTa B aJJlOMUHHUCBOM (MEIHOM) TpyOe.
SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd IJ]C caMOMHIYKIIMM OT CKOPOCTH W3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomol, NPAKMUKYM.
HccnenoBanue siBICHUS 2JIEKTPOMArHUTHONM UHAYKIIHH.

OnpeneneHne UHAYKIIMA BUXPEBOTO MAarHUTHOTO TOJIS.
HccnenoBanue siBICHUS CAMOMHIYKIIUM.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonnudeckue kosieOanus. KnuHemaTuyeckoe M JIMHAMUYECKOE OIMCAHMUE.
DHepreTuueckoe onucaHue (3aKOH COXpaHEHMs] MEXaHHMYeCKoW sHepruu). BuiBoj
JTUHAMUYECKOTO OMHMCAHMS TapPMOHMUYECKHX KOJEOAHWM W3 X SHEPreTHUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammunutyna u (aza xonebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUN MCXOHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m wyactora kojebanuii. Ilepwon ManbIxX CBOOOJHBIX KoJieOaHUMH
MaTeMaTh4yeckoro wmastHuka. Ilepuon CcBOOOAHBIX KoOeOaHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxarmux KonedaHusx. BolHyxneHHble KojeOanus. Pe3oHanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOW.
ABTOKOICOQHUSI.

TexHuuyeckue ycTporucTBa U TEXHOJOTMYECKHE MPOLIECChl: METPOHOM, YacCHl,
KaudeJid, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.
3amnuch K0ae0aTeIbHOro ABMKEHUS.

Hab6nronenue He3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJeOaHUii rpy3a Ha HUTU OT
aMILTUTYJIBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne kojebaHuii Tpy3a Ha MACCHUBHOM MpYyXKHUHE C

1eNbI0(OPMUPOBAHUS MIPEICTABICHUH 00 HIeaIbHON
MOJIEH TPYKUHHOTOMASTHUKA.
3aKOH COXpaHEHUs SHEPIUH NP KOJIeOaHUsIX Tpy3a Ha IPY>KUHE.
HccnenoBanne BEIHYXICHHBIX KOJICOAHUIM.
Habmronenne pe3oHanca.
Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.



N3mepennenepuoga CBOOOAHBIX KOJIEOAHUI HUTSIHOTO
UIPY>KUHHOTOMATHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS Tejia B X0/ KoieOaHuil Ha yIpyrom mnojBece.
N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.
[IpeoOpa3zoBaHre SHEPTUN B IPY>KUHHOM MAasTHHUKE.
HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.
HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.
Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiit  koHTYp. CBOOOAHBIE DSJIEKTPOMArHUTHBIE KOJI€OAHUS B
ujeanbHOM KoJjiebaTenbHOM KoHType. ®opmyina Tomcona. CBsi3b aMILTUTYIbI
3apsiia KOHJAEHCATOpa ¢ aMIUIMTY/I0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJE0AaTeIbHOM KOHTYpE.
3aTyxaronime 3JIEKTPOMATrHUTHBIE KoJIeOaHusl. BrinyX1€eHHbBIE
AIIEKTPOMATHUTHBIE KOJICOAHUS.

[lepemenHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJHOE H
JNEUCTBYIOIEE 3HAYEHUE CWJIbl TOKA W HANpsOKEHUS TpU  pa3iuyHod  (opme
3aBUCUMOCTH MEPEMEHHOTO TOKAa OT BPEMEHH.

CuHycouianbHbIi MEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp U KaTyllka
WHIYKTUBHOCTU B LIEMU CUHYCOWJAJIBHOTO MEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansubiii  Tpancopmartop. [IpousBoacTBo, mnepenaya u mnoTpebieHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU TIpU TMPOMU3BOJCTBE dJeKTposHepruu. KympTypa
WCIIOJIB30BaHUs AJICKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA MU TEXHOJIOTUYECKHUE IPOLECCHI: JIJIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, IMHUU AJEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.
3aBUCUMOCTh 4aCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['enepatop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJIEOaHUM.

Mopenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BriHyXIeHHbIE CHHYCOUIAbHbIE KOJIeOaHu .

Pe3ucrop, kaTymika UHIYKTUBHOCTU U KOHACHCATOP B IIEMH ITEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBATEIIBHOM COEAMHEHUU PE3UCTOpPa, KATYLIKH
HMHJIYKTUBHOCTHU U KOHJIEHCATOpA.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOpMaTopa.



Mopenb TMHUY AIEKTPONEPEAAUH.
Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.
N3yuenue tpancpopmaropa.

HccnenoBaHre NEPEMEHHOTO TOKa 4Yepe3 IOCIEI0BAaTEIbHO COEINHEHHBIE

KOHJICHCATOP, KaTYLIKY U PE3UCTOP.
HabGnrogenue 351eKTpoMarHiTHOTO pe30HaHCa.
HccnenoBanrie paboThl HCTOYHHUKOB CBETA B IIEMU IIEPEMEHHOTO TOKA.
Tema 3. MexanuuecKkue u 371eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBHS HUX pacnpocTtpaHeHus. llonepeunsie wu
MPOJOJbHBIE BOJHBL llepnoa, CKOpOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBL.
CpoiicTBa MEXaHMYECKUX BOJIH: OTpaKeHHUE, NpeloMJIeHHe, HHTep(epeHuus u
U pakiys.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBL. Y CIIOBHS U3TYyUYEHUS 3JIE€KTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CgolicTBa JJICKTPOMArHUTHBIX ~ BOJIH:  OTPaXKECHHUE,

MIPEJIOMIJICHHE, TOJISIpU3aLsl, UHTEPPEPEHLIMS UAUPPAKIIHS.

[IIkxana 3neKTpOMarHUTHHIX BOJIH. [IpriMeHeHne 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanus.
DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUecKue YyCTpONCTBA W MPAKTHUECKOE IPUMEHEHUE: MY3bIKalbHbIC
WHCTPYMEHTHI, pajap, paIuonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U METULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHHUH.

HabGmronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmronenue natepdepeHunu 1 1uppakiui MEXaHUYECKUX

BOJIH. AKYCTHYECKUMPE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnrogenue cBsi3u rpOMKOCTH 3ByKa M BBICOTBI TOHA C aMILTUTYI0M U
4aCTOTON KOJeOaHMIA.

HUccaenosanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH:

OTpaKeHHUE,PEIOMIICHHE, MTOJISIpU3aIus,
nudpakiys, iHTepPEepeHIIS.

Oo6napyxeHue nHGHPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.



M3y4yenue napameTpoB 3ByKOBOU BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacpOCTPaHEHUE CBETA B OAHOPOAHOM cpene. JIyu cBera.
To4euyHbIN UCTOYHHK CBETA.

OTtpaxeHue cBera. 3aKOHbI OTpakeHus cBeta. [locTtpoeHne n3oOpakeHUi B
wiockoM 3epkane. Cepudeckue 3epkana.

[TpenomiieHne cBeTa. 3aKOHBI NPEJIOMIICHUS CBETa. AOCOJIIOTHBIN MOKa3aTeNlb
npesioMieHus. OTHOCUTENBHBIN MTOKa3aTeNnb npesioMyieHus. [I0CTOSSHCTBO 4acTOTEI
CBETa U COOTHOIIECHHE JIJTMH BOJIH IPU NEPEXOJE MOHOXPOMATUYECKOIO CBETA YEPE3
TPaHMILY pa3fena IByX ONTUYECKHUX CPEl.

XomiyueuBnpuisMme./lucnepcusacpera.
CnoxubllicocTaBbenorocsera.

[Ber.

Ilonnoe BHyTpeHHee oTpakeHHe. IIpenenbHbIil yroil IOJHOIO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u paccewBaromue JauH3bl. ToHkas JsmH3a. DokycHOe
paccTOsIHUE M ONTHYECKass CHJIa TOHKOM JIMH3bL. 3aBUCUMOCTh (POKYCHOIO
pPacCTOSIHUSL TOHKOM c(epuyecKod JMH3bI OT €€ T'€OMETPUU U OTHOCHUTEIBHOIO
IIOKa3aTelIs MPEIOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

X0 nyda, MPOMIEANIETO JMH3Y IOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300pakeHU TOYKM M OTpe3Ka MpsSMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

Ontuueckue npubopsl. Paspemaromias cnoco6HocTs. ['11a3 kak onTuueckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONITHUKH.

BonnoBass onrtuka. WaTepdepenuus ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. IlpumMepbl Kiaccumyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakuronHas pemérka. YcCloBUE HaOIIOICHUS
IJIABHBIX ~ MAaKCUMyMOB IpU  MAaJ€HUM  MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

ITonsapuszauus csera.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLECCHI: OYKH, JIYIIa,
NEePUCKOI, (oToanmapaT, MHUKPOCKOI, MPOEKIMOHHBIA ammapaT, TPOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIMOHHAS pEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeioMIIEHUs CBETA.
Habnrogenue noHOro BHyTPEHHETo oTpakeHus. Mojienb CBETOBOIA.

HNccnenoBanne XoJa CBETOBBIX IIYYKOB 4YEPE3  IUIOCKOMAPALIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.

Mopenn MUKpocKoIna, TeJIeCKona.

HaGmronenne nnrepdepeHiuu cpera.

HaOnroienre 11BeTOB TOHKUX TUIEHOK.

Hab6mronenune nudpaxium ceera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

HaGmnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpumeHeHue  MONAPOMAOB Uil  HK3YYECHHS  MEXAHUYECKUX
HanpsHKEHUN. Yuenuueckuil skchepumenm, 1abopamopHsle padomot,
npakmukym.Vi3MepeHue nokasaTess MpeIoMICHUS CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAcCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenre PoKyCHOTO pacCTOSHUS PaCCEUBAIOIINX JIMH3.

[TonydyeHue n300paxkeHUsI B CUCTEME U3 IUIOCKOTO 3€pKalia U JIMH3BI.
[TonyueHne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6monenune nudpaxiuu, nHTepd)EpEeHIINN 1 TTOJIIPU3AIIHCBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.
N3yyenune naTepPEpeHIINY JIa3epPHOTO U3ITyUYCHHS Ha JIBYXITIETISIX.
Halmronenue aucnepcum.

Habmronenue u ucciaegoBanre 1u(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue I1rMHbI CBETOBOUM BOJIHEI.

[Tonmy4yeHue crekTpa M3MyYEHHUS CBETOIMOMA MPU MOMOIIU AUGPAKIIUOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTel criennaibHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBaid.  IIpeoOpazoBanust  Jlopenua.
VYcenoBue npudUHHOCTH. OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHUE
BPEMEHH U COKpAIllCHUE JTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C PHEPTUEH U UMIYJIbCOM PEIIITUBUCTCKON YacCTULIbl. DHEPTHUS

MOKOS.



TexHuyeckue yCTpOCTBA U TEXHOJOTHYECKHE MPOIECCH: CITyTHHUKOBBIC
NPUEMHUKH, YCKOPHUTEIN 3apsHKEHHBIX YaCTHII.

YyeHndyeckuit SKCIIEpUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.
OmnpeneneHve UMIyJIbCa W DJHEPrUU  PENATUBUCTCKUX  4acTul (1O
dboTorpadgusiM TPEKOB 3apsSIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).
Paznen 7. KBantoBasi pusunka.
Tema 1. KopnycKynapho-8011060ii 0yanu3sm.
PaBHOBECHOE TEIIOBOE M3IIyUYeHUE (M3IydeHHUEe a0COTIOTHO YEPHOTO TENa).
3akoH cMmemienus Buna. 'unoresa [1nanka o kBaHTax.
®oToHbBI. DHEPTrHs U UMITYJIEC (POTOHA.
dorordpdext. OmpiTel A. I'. CroneroBa. 3akoHbl poTodddexra. YpaBHEHHE
DOitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.
JlaBnenne cBeta (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha  abOCOIIOTHO
NOTJIOUIAIONIYI0 M aOCONIIOTHO OTpaxamlnyro noBepxHocTs). Ombitel I1. H.
JleGenena.
BomHoBbIe cBolicTBa yactul. Bomubl ae bpoins. [nvrHa BosHbl Ae bpoins u
pasMepbl 00JacTH JIOKadu3allMM JIBIXKyLIeics dactuubl. KopmycKynspHo-
BOJIHOBOM Jyanu3M. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.
Crnenuguka m3mepenuii B Mukpomupe. COOTHOILIECHUSI HeEOoIpeaeaéHHOCTEN
['eitizenbepra.
TexHuyeckue ycTpoilcTBa M TEXHOJOTMUECKHE IPOIECCHI: CIIEKTPOMETP,
doTosnemMeHT, (HOTONATUMK, TYHHENbHBIM MHMKPOCKOI, COJHE4YHass Oarapes,
CBETOAMO/I.
Jemoncmpayuu.
®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHETO (poToa(dekTa.

HccnenoBanre  3aBUCUMOCTH  COMPOTHBIICHUS  TIONYNPOBOJHUKOB

OTOCBELIEHHOCTH.

CBeToauon.
Conneunas Oarapest.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.
HccnenoBanne GpoTope3nucTopa.
N3mepenne noctostaHo# [1manka Ha ocHOBe uccaenoBanus Gorodddexra.
HccnenoBanwe 3aBUCMMOCTH CHJIBI TOKa 4Yepe3 CBETOAMOA  OT
Hanpspkenus. Tema 2. @uzuka amoma.

OnwITEl 1O WMCCIEOBAHUIO CTpOEHUs aToMa. llmaHerapHas Mojzenb aroma
Pezepdopaa.

[Toctynatel bopa. Mznyuenue u nornomienrne GOTOHOB MPH MEPEX0/Ie aToMa ¢
OJTHOTO yYpOBHS SHEPTUU HaJAPYTOH.



Bunel cexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.
CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlasep.
TexHuyeckue ycTporucTBa U TEXHOJIOTHUECKHE MMPOLECCHI: CIIEKTPAIbHBIIMI
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.
Jemoncmpayuu.
Mopens onbita Pezepdopna.
HabGnronenue JIMHEeHYaThIX CIIEKTPOB.
YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.
OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.
Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.
Habnronenue IMHEHYaToro CuexkTpa.

HccenmenoBanne CnekTpa paspeKeHHOTO aTOMAapHOIO BOJOPOAA M U3MEpPEHHE
nocrosiHHoi PunOepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnast moxens siapa [eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Anb(da-pacnan. OJEKTPOHHBIM W TO3UTPOHHBIA Oera-
pacman. [ 'amma-n3nyyeHue.

3aKOH paJHOAKTUBHOIO pacnaga. PaauoakTMBHBIE HM30TONBI B MIPUPOJE.
CBOIICTBa MOHU3HUPYIOIIETO WU3IIy4YeHUsA. BIlMsHUE paJlMOaKTUBHOCTH HA YKUBbIC
opranu3mbl. EcrecTBeHHbIN QoH uznydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sigpe. Snepubie cuibl. JledexTt maccer spa.

Anepubie peakiuu. [lenenue u cunres anep. SAnepuvsie peaktopsl. [Ipobiaembi
YIPAaBJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTUYECKHUE AaCIEeKThl Pa3BUTHS
AIEPHON YHEPIETUKHU.

MeTtonbl perucTpaiuy U UCCIAEA0BAHUS SIIEMEHTAPHBIX YACTHII.
@yHaaMEeHTaJIbHbIE B3aUMOJICUCTBHS. baproHbI, ME30HBI U JIENTOHBI.
[IpencraBnenune o CtannaptHoi Mmoaenu. KBapk-riirooHHasi MOJEb aJJpOHOB.
®usuka 3a npeaenamu CrangapTHOM Mojnenu. TémMHas marepuss U TEMHaA
DHEprusl.
EnuHcTBO uznueckoi KapTUHBI MUpA.

TexHn4eckue yCTpOMCTBA U TEXHOJOTHUYECKUE MPOLECCHL: TO3UMETP, KaMmepa
Bunbcona, siiepHbIii peakTop, TEPMOSIIEPHBIN peakTop, aToMHass 6oM0a, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.
HccnenoBanre TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JI03UMETPA.
N3yyenue normnomieHus 6eTa-4acTuil aTFOMHUHUEM.

Pazgen 8. JJIeMEHTbI aCTPOHOMMH " acTpopu3NKH.



Otanbl pa3BuTUs acTpoHOMUU. [IpuKiIagHOEe U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHUMOCTh 3aKOHOB (U3WUKH A OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonpl acTpOHOMHUYECKUX HccaenoBaHul. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, sipKU€ 3BE3/bI, MUIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHepruum ConHila U 3BE3.

3BE3/1bI, X OCHOBHBIC XapAKTEPUCTUKU. JlnarpaMma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM IOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3J TJIABHOW TMOCJEAOBATEIIbHOCTA. BHyTpeHHEE CTpOeHHE
3BE31. COBpPEMEHHBIE MPEACTABICHHUS O MPOUCXOXKAECHUM M 3BoMonnu ConHIAa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunbiii Iyt — nHama ["anaktuka. Ilonoskenue u aBuxkeHue CoJiHIIA B
[Namaktuke. Tunbl ranaktuk. PaguoramakTuku m KBasapbl. YEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa66ma. Pazoeranue raimakTuk.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUYEeHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HaOmronenust 3BE31HOTO HeOa HEBOOPYKEHHBIM TJ1a30M C KCMOJIB30BAHUEM
KOMIBIOTEPHBIX MPWIOKEHUM NI ONPEACIICHUS TI0JIOKEHUSI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31usi (CEeBEpHOIro MOJyIIapUsl U SIPKUE
3BE3/BI.

HaGmtogenuss B Ttenmeckonm JIyHBI, IUIaHET, TYMaHHOCTEM M 3BE3THBIX
CKOIICHUU.

Pu3nvecKuil NPaKTUKYM.

CrniocoObl u3MepeHust PU3NUeCKUX BEJIMYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX U
U(POBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMITBIOTEPHBIX JTATYHMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIC MOTPEITHOCTH M3MEPEeHUM (DU3NUYECKUX BEJIMYMH.
OneHka rpaHUIITOTr PEIIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  WM3MEPEHMM, HCCIEIOBAHUM  3aBUCUMOCTEMN
GbU3MYEeCKUX BEJWYMH, MPOBEpKa MPEIJIOKEHHBIX THUIOTe3 (BbIOOp U3 pabdor,
ONMCAHHBIX B  TEMATHUYECKUX  pa3feiax  «YUYEHHYECKHH  IKCIEPUMEHT,
1abopaTopHbIE pabOThI, MPAKTUKYM).

Oo6o0maromee MOBTOPEHHE.



O06001IeHNEe 51 cucTEMaTHU3aUsA COJIepKaHUS paszenon
Kypcac MexaHuKa»,

«MounekynspHas pu3nKa U TEpPMOIUHAMUKA», « DIEKTPOAUHAMUKaY, «KosebaHus u
BOJIHBDY, «OCHOBBI CIELHAIBHOM TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
¢uzuka», «JIEMEHThl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3ukn U acTpOHOMMM B OSKOHOMMYECKOH, TEXHOJIOIMUYECKOM,
COLIMAJIBbHON M 3TUUYECKOH cepax AeATeIbHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKU U
ACTPOHOMHHM B COBPEMEHHOW HAYyYHOW KapTHHE MHpPA, 3HAYECHHE OIMMUCATEIIbHOM,
CHUCTEeMATHU3HUPYIOIIECH,  OOBSICHUTEIbHOW M  TPOTHOCTHYECKOW  (PyHKIMIA
duznyeckoil Teopun, poiab PU3NIECKON Teopur B (HOPMHUPOBAHUH MPEACTABICHUMN
0 (U3NYECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pSAAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN OIIPUPOZE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢pu3uku yriyoaéHHoro ypoBHs B 11 kitacce ocyuiecTBisercs
C Y4ETOM COIEPXKATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypCcaMM MaTEMAaTHKU,
OHOJ0ruu, XUMHUH, reorpaduy UTEXHOIOTHH.

Mesicnpeomemusie nOHAMUA, CEA3AHHbBIE C  U3YUEHUEM  MeEMmO006
HAYYHO20NO3HAHUA:SBIICHAE, HAYYHBIA (akT, rumotes3a, (pusmyeckas BEIUUMHA,
3aKOH, T€OpUs, HAOIIOEHUE, FIKCIIEPUMEHT, MOJEINPOBAHNE, MOJIENb, U3MEPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTopusl.

Mamemamuka:peuieHue  CUCTEMbl  ypaBHEHMH. Tpuronomerpuyeckue
(GYHKUMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpBI M MX NMPOEKIMHM HA OCU KOOPAHWHAT, CI0KEHUE BEKTOPOB.
[IpousBoanbie sneMeHTapHBIX (QyHKIUH. [Ipu3Haku nmogo0us TPEyroJbLHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIOCKUX PUryp u o0béma Tel.

Buonocua: »snextpuueckue SBICHUS B JKMBOW MpHpoOJE, KoseOaTesbHbIE
JIBW)KCHUSI B JKMBOW TIPUPOAE, DOKOJIOTMYECKHE PHUCKM TIPU MPOU3BOICTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAIOLIEM  CPEXbI,
yJIBTPa3ByKOBasi JUAarHOCTHKa B MEIULMHE, ONTHYECKUE SBJICHUS B JKUBOU
IIpUpPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTALUINYECKAsA CTPYKTYpa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHaIN3.

T'eocpaghua: marHuTHble TIONIOCA 3€MIIM, 3aJIEKH MArHUTHBIX  PYI,
(boToChEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE TMIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
aneKTpoBUraTesb SIkoOu, reHepaTop MEPEeMEHHOro TOKa, MHAYKIHOHHAs Ieub,
JMHUAK DJIEKTpoNepeaay, dIEKTPOABUTATENb, palap, PaaiuoONpPUEMHHUK, TEJIEBU30D,
anteHHa, Ttenepon, CBY-neub, ynabTpa3BykoBas JUAarHOCTUKAa B TEXHUKE,



MIPOEKIIMOHHBIN anmnapart, BOJIOKOHHAs ONTHKA, COJIHEYHAas OaTapes, CIyTHUKOBBIE
NMIPUEMHMKH, AJI€PHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI' PAMMBI [10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBILIETO OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJbTATBIOCBOCHHS yUeOHOTO TTpeaMeTa « DU3nKay JT0HKHbBI
OTpaxkaTb TOTOBHOCTh U CIIOCOOHOCTh OOYyYaloOIMUXCA PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIUEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX  BHYTPEHHHX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM [[EHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMbITA ACATEIIBHOCTU B IPOLIECCE Pean3alii OCHOBHBIX HAIIPaBJIICHUN
BOCIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

IPaKIAHCKOI0 BOCIIMTAHMS:

e Cc(hHOpMUPOBAHHOCTh TPAKIAHCKOW  MMO3UIMH  OOYYalolIerocss  Kak

aKTUBHOT'O U OTBETCTBEHHOI'O YJIEHA POCCUICKOT000IEeCTBRA;

® TMPUHITHE TPATULIHUOHHBIX OOIICYCIIOBEUECKUX TYMAHUCTHYECKUX U

JIEMOKPAaTHYECKHUX LICHHOCTEW;
® TOTOBHOCTH BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX IPAXKIAHCKOIO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;
® YMEHHE B3aUMOJCHUCTBOBAaTh C  COLMAJIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHH C UX QYHKIIUSIMH WHA3HAYCHUEM;
® TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOMIEATEIBHOCTH.
NAaTPUOTHUYECKOTO BOCIIMTAHMS:
¢ cpopMHUPOBAHHOCTH POCCUNCKOM rpakIaHCKOU HUJICHTUYHOCTH,
MaTpUOTU3MA;
® [ICHHOCTHOE OTHOILICHHE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JOCTUXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU UTEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e Cc(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTOTIOBE/ICHUST;
® CIOCOOHOCThH OLICHMBATh CUTYAIMI0O U MIPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YHUCJIE B AEATEIIbHOCTUYYEHOTO;

® (OCO3HaAHUE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTONYMBOTOOY/TYILIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

® HSCTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HSCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO PU3MUECKONHAYKE.
TPYAOBOI'O BOCIIUTAHUA:



UHTEpEeC K pa3iuyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3MKOW U TEXHUKOM, yMEHHE COBepUIaTh
OCO3HaHHBIN BRIOOp Oynymiel nmpodeccun u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBICTIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPAa30BaHHUIO B
o0nacTu (PM3HUKHU HA MIPOTSHIKEHUH BCEMKU3HU.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(hOPMHPOBAHHOCTH YKOJOTHIECKON KYJIbTYpPbI, 0OCO3HAHHE TII00aTHFHOTO
XapakTepa SKOJIOTMYECKUX MpodIieM;

MJJAHUPOBAHUE U OCYIIECTBIICHHUE ICUCTBUI B OKPYKaIOIIICH cpejie Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHSYESIOBEUECTBA;

pacuIMpeHue OmnbITa ACSITEILHOCTH YKOJOTUUECKON HANIPaBJIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM TO(PH3HUKE.

HEHHOCTU HAYYHOI'O MIO3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI PU3UICCKONHAYKH;

OCO3HAHUE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
W3yYeHHUs] (PU3MKH OCYIIECTBIATh IMPOEKTHYIO M HCCIIEIOBATEIIbCKYIO
JESITEIbHOCTh MHIWBUYaIbHO U BIPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
Ba3oBble Jiornueckue 1ecTBHA:

CaMOCTOATENbHO  (POpMYyJIHUpOBAaTH U AKTyaJIH3UPOBATh
npobJIeMy,paccMaTpPUBATh €EBCECTOPOHHE;

OTIPEICIIATH TICNN AeATEIHPHOCTH, 3a/1aBaTh MApaMETPhl U KPUTCPUU UX
JOCTYOKCHHSI,

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B

paccMaTpUBaeMBIX (DU3UUECKUX SIBJICHUSX;

pa3palaThiBaTh TUIaH PEIICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIITUXCS
MaTepHAIbHBIX ¥ HEMATEPHUATLHBIXPECYPCOB;

BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTh, OIICHUBATH
COOTBETCTBHEPE3YIIHTATOB IIEJISIM, OIICHUBATh PUCKU
MOCJIEICTBUMICITEIILHOCTH,

KOOPJIMHAPOBATh M  BBIMOJHATE pPabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAaHHOTOB3aMMO,ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPH PEIICHUH KU3HEHHBIXTIPOOJIEM.

Ba3oBrle ucciieqoBarejLCKHe 1eMCTBUSA:

BJIa/IE€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOUYEBBIMU MTOHATHSIMHU U METOJIaMU
buznyeckoitHayKH;



® BJaNeTh  HaBBIKAMU  Y4eOHO-HCCIEAOBATEIbCKOM M IPOEKTHOM
NEATEeTLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOATEJIHOMY IIOMCKY METOJOB pelIeHusl 3a1ad  (PU3HYECKOro
coJiep>KaHusl, MPUMEHEHHIO PAa3IMYHbIX METOOBIIO3HAHUS;

® BIAJECTh BUJAMHU JIE€ATEIBHOCTH MO TNOJYYEHHID HOBOIO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BaHUIO0 U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallUsIX, B TOM YHCJI€ MPHU CO3JIaHUM Y4YEOHBIX MPOEKTOB B 00JACTH
bu3uKy;

® BBUIBIATH NPHUYMHHO-CIEC/ICTBEHHBIE CBSI3M W aKTyaJU3HpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JIOKa3aTesIbCTBA CBOMX YTBEP)KICHHI, 3aJaBaTh NMapamMeTpbl U KPUTEPUU
peneHus;

® QAHAJIM3HMPOBATh IIOJIYYCHHBIE B XOJAE pEIICHUS 3aJadd pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIXYCJIOBHSIX;

e cTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BATEIHLHOMN
NEeATEIbHOCTH, B TOM YHCIIE ITPU U3YYECHUH (PH3UKH;

® J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBINONBIT,

® YMETh IEPEHOCUTh 3HAHHUS MO (PU3HKE B MPAKTUUYECKYIO
00JIaCThKU3HEIEATEIbHOCTH;

® YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX00JIACTEN;

® BBIJBUTraTh HOBBIEC UJEH, IPEJIaraTb OPUTMHAIBHBIE IOJXO0bI HPCILCHAS,

® CTaBHUTH NMPOOJIEMBI U 337a4H, JOIMYCKAOIINE AJIbT€PHATHUBHbIEPEILICHHSL.

Pabora ¢ unpopmaumeii:

® BIAJETh HABBIKAMM MOJyYE€HHs] MHPOpMALMKU (PU3HUUYECKOTO COJEp KAHUS
U3 HUCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISTH IOHUCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHPETALMI0 MHPOPMALUU PATUYHBIX
BUJIOB U (hopMIIpeicTaBIICHMUS;

® OILICHUBAThH JOCTOBEPHOCTHUH(OPMALIHH;

® UCIOJBb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHOWOE30MTaCHOCTH;

® C03/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHMS B Pa3IMUHBbIX (hopmarax c
yu€TOM Ha3HayeHUs WHOOpPMAaLKUKW M UEJNEeBOH ayIUTOPHM, BBHIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS UBU3YyAIU3AIUH.

KoMmyHMKaTHBHBIE YHHMBepCaJbHbIe yueOHbIe NeiCTBHA:



® OCYIIECTBIATH OOLIEHHWE Ha YypokKax (U3UKK H BO BHEYPOUHOU
NEeSATEIbHOCTH;

® pACIO3HABaTh MPEANOCBUIKM KOHQIMKTHBIX CUTyalluH M CMsAr4ath
KOH(JIUKTHI;

® pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB;

¢ IIOHMMaTh ¥  MHCHOJNb30BaThb  MpEUMYyLIECTBA  KOMaHJHOW U
WH/IMBU1yaJIbHONPaOOTHI,

e BbHIOMpaTh TEMATUKYy U METOJ/Ibl COBMECTHBIX JACUCTBUU C yUETOM OOIIMX
MHTEPECOB U BO3MOMXKHOCTEHN Ka)k/10r0 YJICHAKOJUIEKTUBA,

® [IpUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEUCTBUM, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pE3yNbTaThl COBMECTHOMPAOOTHI;

® OIICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXKIOIO YYaCTHHUKAa KOMaH/bI B
oOIIMiA pe3yNbTaT Mo pa3pabOTAHHBIMKPUTEPHSM;

e [IpejlaraTb HOBBIE INPOEKTHI, OLEHUBATH HJEU C IO3WLHHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON3HAYUMOCTH;

® OCYILIECTBISITh IO3UTUBHOE CTPATETMYECKOE IIOBENCHHE B Pa3IUYHBIX
CUTyalusiX, MpOSBIATH  TBOPYECTBO U  BOOOpaxkeHHE,  OBITh
VWHULMATUBHBIM.

PeryasiTuBHbIC yHHMBEpPCAJIbHbIC Y4eOHbIC JACHCTBUS
Camoopranuzamnus:

® CaMOCTOSITEJIBHO OCYIIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obnacti (U3MKM M aCTPOHOMMHM, BBIBISTH MPOOJEMBbI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE3a/1a4H;

® CaMOCTOSITEJIbHO COCTABJIAThH IUIAH PELIECHUsI PACYETHBIX U KaueCTBEHHBIX
3a/lay, IUJIaH BBINOJHEHUS MPaKTUYECKOM padOThl ¢ YUYETOM HMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH UIPEATIOYTECHHIA,

® 1aBaTh OLICHKY HOBBIMCHUTYAILUM;

® pacmMpATh paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE
JMYHBIXITPEATNIOYTEHU;

® JenaTh OCO3HAHHBIM BBIOOpP, ApPryMEHTHUPOBATH €ro, OpaTh Ha
ce0sI0TBETCTBEHHOCTD 3apeIlICHHE;

® OILICHUBATh MPUOOPETEHHBINOMBIT,

e CrocoOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO APYAUIMU B 00JACTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:



® J1aBaTh OIEHKY HOBBIM CHUTYAIlUsIM, BHOCHTh KOPPEKTHUBHI B JIEATECIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTaTOBIIEIISIM;

e BIAJCTh HABBIKAMU TI03HABATCIBHOM pedIeKCHM KaK OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U
OCHOBAHUII;

® UCIIONB30BaTh MPHUEMBI pedIeKCHH I OICHKA CHUTYyalluu, BBIOOpa
BEPHOTO PEIICHUS;

® YMCTh OIICHWBATh PUCKH U CBOCBPEMCHHO IPHHHMATh PEHICHUS MO HUX
CHI)KCHHUIO;

e I[IPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX TPH aHaJU3e PE3yIbTaTOB
JeSATCIIbHOCTH,

® TIpUHUMATH CeOs1, TOHUMAsi CBOM HEIOCTATKHA UOCTOMHCTBA;

® [PUHUMATh MOTHBBI W APTYMEHTHI JAPYTUX TPH aHAIU3E PE3yIbTaTOB
NeSTeIIbHOCTH;

® TIPU3HABATh CBOE MPABO U MPABO IPYTUX HAOITHOKH.

B mpomecce mocTmkeHUs JMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMEBI I10
bu3uKe I YPOBHS CpeAHEro 00IIero 00pa3oBaHus y 00yJarOIuXCs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT,  TIPEIITOIaratomnn
c(hOpMUPOBAHHOCTH:
® CaMOCO3HaHUA, BKJIFOYAIOMIETO  CIOCOOHOCTh TMOHUMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BUJICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
AMOIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

® CaMOpEryJMpPOBaHHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHUE TMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIMOCOOHOCTh aTanTUPOBATHCS K
OMOITMOHAJIEHBIM HW3MEHEHUSM M TIPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

® BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHKCHUIO 11U
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JIEHCTBOBATH, UCXOIS U3
CBOMXBO3MOXXHOCTEH;

® OMIIATHUW, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHUMATh AMOIIMOHAJILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBHIO MCOTICPEKUBAHUIO;

® COIMATBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATh
OTHOIICHUS C JAPYTMMH JIFOJbBMH, 3a00THTBCS, TMPOSBIATH HHTEPEC H
pa3permaTbKOHMINKTHI.

INPEAMETHBIE PE3VJIBTATDI



K kon1y o6y4enus B10 knaccenpeaMeTHbIE pe3yNbTaThl HA YIIyOJIEHHOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:

® TIOHMMaTh poOdb (U3UKK B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
DKOJIOTUYECKOM, COIMAIbHOW M OATUYECKOM cdepax AesaTeIbHOCTH
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAYYHOU KapTUHE MUPA,
3HAUYEHHE OMHCATENIbHOM, CHCTeMAaTU3UPYIOIIeH, OOBACHUTENHLHON U
NPOTHOCTHYECKOW ~ QYHKIUH  (DU3MYECKON TEopuM — MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
dbopMUpOBAaHUY TIPECTABICHUNA O PU3NIECKON KapTUHEMHPA;

® pasnuyaTh YCJIOBHS NPUMEHUMOCTH Mojeled (undyeckux Ten u
MpOLIECCOB (SIBJICHUM): HWHEpIUalbHasi CUCTEeMa OTcuéra, aOCOJIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PaBHOYCKOPEHHOE JBUKEHME,
cBOOO/IHOE majeHue, alCoNIIOTHO Yympyras naedopmanus, aOCOIHOTHO
yIpyroe u abCOMOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOro (KPUCTAIIMYECKOI0) Teja, UACAIbHBIN ra3, TOYEUHbIN 3aps,
OJTHOPOJHOE DJIEKTPUUECKOEIIOIIE;

® pa3iIuyaTh YCIOBUsS (TpaHUIlbl, O0JACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTD UCITOJIb30BAHUS YaCTHBIX3aKOHOB;

® QAHAJIU3UPOBaTh U OOBSICHATH MEXAHWYECKHE IMPOIECChl M SIBICHUS,
UCITOJIb3Yysl OCHOBHBIE TOJIOKEHUSI M 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KHUHEMATUKH PABHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBanus ['amwies 1Jis CKOPOCTH M TEpeMELICHHUS,
3akoHbl HpIOTOHA, TMpUHOWII OTHOCUTENBHOCTH [ 'amunes, 3aKkoH
BCEMHMPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOM
OHEPrUH, CBSI3b pPabOTHl CUJIBI C M3MEHEHHEM MEXaHUYECKOW 3HEepruu,
yCIIOBUSI paBHOBECUS TBEPJAOrO Tena), MPU STOM  HUCIOJIb30BAThH
MaTeMaTH4YeCKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpazoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYyJbca U
MEXaHUYECKON YHEPTHUH, 3aKOHA BCEMUPHOTOTSATOTEHUS;

® AHAJTU3UPOBATh U OOBACHITH TEIUIOBBIEC MPOLIECCHl U SBIICHUS, UCTIONb3YS
ocHoBHble mojoxkeHnus MKT wu 3akoHBl MoONEKyIsipHOU GU3UKKA W
TEPMOJUHAMUKU (CBA3b JABJIEHUS HUJEATBHOIO Ta3a CoO CpeaHei
KUHETUYECKOW SHEPIUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABUKEHMS €r0 YACTHL, CBS3b JIABICHUS MICAJIBHOIO
rasa ¢ KOHLEHTpPalUMeW MOJEKYJI H €ro TeMIepaTypou, ypaBHEHUE
MenpaeneeBa—KianeinpoHna,nepBrli3aKOHTEPMOJAUHAMUKH,3aKOH



COXPAHEHMS] SHEPIMU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIb30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh M OOBACHATH DIIEKTPUUYECKHE SIBJICHUS, HCIOJb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI AJIEKTPOJUHAMUKHU (3aKOH COXPAHECHMS
AIEKTPUYECKOTO 3apsaa, 3aKOH KymoHna, NOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIS, NPUHLHI CYHEPIO3ULIUANA DIICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUS NMPUMEHUMOCTH 3akoHa Kyiona, a
TaKXe€ NPAKTUYECKU Ba)KHbIE COOTHOIICHHWS: 3aKOHbI Oma g ydacTka
UEeNYM W JUId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH JIxoyns—JIenua,
npaBuia Kupxroda, 3akonsl @apajes JIsIeKTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCHl W SIBJICHUS, UCMOJb3Yysl BEIUYUHBI:
IIEpEMELIECHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJl, CUIIA,
MOMEHT CHJIBI, [aBJICHWE, TOTCHUUAIbHASA DSHEPTUS, KUHETHUYECKAs
SHEPrusi, MEXaHUuYecKas SHEpPrus, padoTa CHUJIbI, IIEHTPOCTPEMUTEIHHOEC
YCKOpPEHHE, CHIIA TSHKECTH, CUJIa YIOPYTrOCTH, CHJIa TPEHHUS, MOIIHOCT,
DHEPrus B3aUMOJICUCTBUS Tena ¢ 3eMiéil BOMu3M €€ MOBEPXHOCTH,
sHEprusi ynpyroil gedopmManuv MOPYXKUHBI, KOJUYECTBO TEIUIOTHI,
aOCcoJIIoTHas TemImepaTypa Teja, paboTa B TEPMOJIUWHAMHUKE, BHYTPECHHSS
SHEPIusl HJACAIHHOTO OJHOATOMHOTO Ta3a, pabdoTa HJCAIBHOTO rasa,
OTHOCHUTENbHAsL BIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEMIOBOTO
JIBUTATENIS; AJIEKTPUYECKOE T0JIe, HAPSHKEHHOCTD AJIEKTPUYECKOTO I0JIs,
HaNpsDKEHHOCTh TOJII TOYEUHOrO 3apsja WM 3apsHKeHHOTO IIapa B
BAKYyyM€ W B JHMIJICKTPUKE, MOTCHIMAT 3JJIEKTPOCTATUYECKOTO TIOJIs,
pPa3HOCTh  MOTEHIMAJNOB, JJEKTPOABIKYIIas CUJa, CWiIa  TOKa,
HalpsDKEHWE, MOIIHOCTh TOKA, OJJEKTpPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHHE yYacTKa LENH C TMOCJIEI0BATEIbHBIM H
MapaAJJIETbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUBUYECKHX  SBJICHHM:
MEXAHUYECKOE JBMXKEHHE, TEIJIOBOE JBWKEHHE YacCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, nuddy3us, ucmapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIABJICHHE U KPUCTAIUIM3AlMs, HAIPaBICHHOCTh
TEIUIONEPEAAYH, ICKTPU3ALMS TEJ, SIKBUMOTECHIIMAIBHOCTh MOBEPXHOCTH
3apsIKEHHOT ONPOBOIHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUYUHBI OT
IpyrOM €  HCHOJB30BAHMEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh pE3YJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUJE TpaPUKOB CydETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEPEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEPEHUs, OICHUBATh aOCONIOTHBIC U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUMOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIU3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3HI;

coOJiro1aTh MpaBmUiia 0€30MacHOTO TPy/la MPU MPOBEICHUHN UCCIEA0BAHUN
B paMKax Yy4YeOHOro SKCIEpPUMEHTa, MPAKTUKYyMa M  y4eOHO-
WCCJIEIOBATENBCKOW W IMPOEKTHOM JESITEIBHOCTH C HCIIOJIB30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO000PYI0BAHNS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
(U3MYECKO MOJENIbIO: Ha OCHOBAaHWM aHajau3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKONH MOJEeNM, OTBeYarole TpeOOBaHUSM 3ajayu,
OPUMEHATH  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThI
¢u3nyecKux TEOpUH MpH HUCHOJB30BAaHUM MATEMaTHUYECKMX METOOB
peuieHus 3a1ad, MPOBOJNUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS JAHHBIX,
aHAIM3UPOBaTh peE3yibTaTbl M KOPPEKTHPOBATH METOMBI PEUICHUS C
y4€TOM MOITYYEHHBIXPE3YIIbTATOB;

pemaTth KayeCTBEHHbIE 3aJaud, TPeOyIolue NPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3lieNioB Kypca (PU3MKH, a TaKyKe MHTErpalluy 3HAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IHUKJIA: BBICTPAaUBaTh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OOPOI HA N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (PU3UYECKUESBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS g OOBSICHEHUS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUXITPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIECCOB OKPY>KAIOIIETO
MUDA, B Pa3BUTUE TEXHUKU UTEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOM M MIPOU3BOICTBEHHOU
NESATEIbHOCTH YEeJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMH, C
MO3UIINH AKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOIOIb30BAHUH, @ TAKXKE Pa3syMHOM HCIOJIb30BAHUM JTOCTHUKEHUN
HAyKd W TEXHOJOTMW JUIs JajJbHEHIIEro pa3BUTHS YEJIOBEYECKOTO
00IIIeCTBA;



® TPUMEHATH Pa3jMyYHBbIE CIOCOOBI paboThl ¢ MHMOpManuen (HU3HMUECKOro
COJEPKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepadOTKU U MNPEAbsBICHUS Y4YeOHOH u
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MUHTEPIIPETALIUN
uHbOpMAIlMK, TOJNYUYEHHOM U3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKH
aHaM3UpOBaTh  MOJy4aeMmMylo  HMH(OpMAIMI0O W  OLEHHMBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKaWH(pOpMaLUY;

® TIPOSIBIISATH OpraHHU3aIOHHBIC u MO3HaBaTENIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUHM B  Ipoliecce
BBITNIOJIHEHMSI IPOEKTHBIX U y4E€OHO-UCCIEI0BATENLCKUXPAOOT;

e paboTaTh B TPYIIE C HCIOJHEHUEM DA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYallUiX, aJICKBaTHO OIICHWBATH BKJIAJ Ka)XJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOUTIPOOTIEMBL;

® NPOSBIATH MOTHBALMIO K Oynymield npodecCUOHaIbHON EATEIbHOCTH 110
CIEIUATBHOCTSIM (PU3UKO-TEXHUYECKOTOIIPOPUIISL.

K xonmy oOyuenus BI1 knaccenpeaMeTHbIE PE3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
® [IOHMMaTh pOJb (U3UKK B DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COIIMAJIbHON M 3TUYECKOU cepax MesaTeTbHOCTH YeJIOBEKa, pOJib U MECTO
(GbU3UKM B COBPEMEHHOW HAy4YHOW KapTUHE MHpA, POJib aCTPOHOMHHU B
MPAKTUYECKOM  JIESITEIbHOCTH 4YEJIOBEKAa W JaJbHEUIIEM HAy4HO-
TEXHUUYECKOM Pa3BUTUM, 3HAYCHHUE ONMHCATEIHHOMN, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M MPOTHOCTUYECKON (GYHKUIMHA (PU3ndeckod Teopun —
ANEKTPOAUHAMUKH, CIELHAIBHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, posib puznyeckod Teopurd B (HOPMUPOBAHUU IMPEICTABICHUNA O
(bu3MUecKoil KapTHHE MUPA, MECTO (PU3UUECKON KapTUHBI MHpa B O0IIEM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABICHUN OIIPUPO/IE;
® pazIMyaTh YCJIOBUS TNPUMEHUMOCTH Mojelied (Qu3nuecKkux Tel H
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE JJICKTPUYECKOE U  OJHOPOJIHOE
MarHUTHOE TIOJIsSI, TApMOHUYECKHE KOIeOaHus, MAaTEMaTUYECKU MasSTHUK,
WJICAJIbHBIN TPYXUHHBIA MasiTHUK, TAPMOHUYECKHE BOJIHBI, HUJICAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAS JIMH3a, MOJICNICH aToMa, aTOMHOTO spa U
KBAHTOBOW MOJICJINCBETA;
® pasnuyarh ycloBUA (TpaHulbl, 00JAaCTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTD UCIIOJIb30BaHUs YaCTHBIX3aKOHOB;



® AHAJTU3UPOBATh U OOBACHATH AIEKTPOMATrHUTHBIC TMPOIECCHI U SBICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJICKTPOAUHAMUKU U
CHEUUATIBHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHCHUS
AIEKTPUYECKOro 3apsiaa, cuina Awmmnepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWHM, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHJIYKIIMM B DJIEMEHTE JJICKTPUUECKON IEMH CO CKOPOCTHIO
W3MEHEHHUSI  CHJIbI  TOKa,  IOCTYJaThl  CHEUUAIbHOW  TEOpUH
OTHOCUTEIHHOCTUDNHIITEHHA);

® AHAJTU3UPOBATH U OOBICHSATH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCTIOJIb3YSI
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHINTEHHA  Is
dboTorpdexra, mepBbli U BTOpod moctynarel bopa, mnpuHIUI
COOTHOIIICHMsI HeompenenéHHocTedt ['elizeHOepra, 3akOHBI COXpPaHEHUS
3apsiIOBOTO U MAaCCOBOT'O YMCENI U DHEPTUU B SIEPHBIX PEaKIMAX, 3aKOH
pPaJMOaKTUBHOTO pacnana);

® ONUCHIBaTh (PU3MUYECKHE TMPOIECChl U SBICHUSA, HUCIOJIb3YS BEJIMYMHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHINANT 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUHAJIOB, JJICKTPOJBWXKYILAs CUJA, WHIYKIUSA
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cujia AmIepa, UHIYKTUBHOCTb,
ANEKTPOABMIKYIIAS CHUJAa CAMOWHIYKIHMH, SHEPrUs MArHUTHOTO TOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrus TIOKOS CBOOOJHOM 4YaCTHUIIBI, DHEPTrUs U UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apsl A1Ipa, SHEPTUSI CBA3USIPA;

® OOBSCHATH  OCOOEHHOCTH  NPOTEKaHHs  (U3MYECKUX  SIBJICHUIL:
AJIEKTPOMATrHUTHASL UHIYKIIUS, CAMOUHYKIIUS, PE30HAHC, HHTEPhEPEHITUS
BOJH, Audpakius, JUCIIepCUs, TOJHOE BHYTPEHHEE OTpaKCHHUE,
dbotoanextpudeckuii 3ddext (pororddekrt), anbda- m OerTa-pacnagsi
aqep, raMMa-uslydeHue sjep, (Ppu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThLIa3epa;

® OIpeeNsaTh HampaBleHUE WHIYKIIMM MAarHUTHOTO TOJSl MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiiblJIopeHIa;

® CTPOUTH U300pAKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKON JTMH30M,
U PaCCUUTHIBATH €rOXaPaKTEPUCTUKH,

® MPUMEHSATH OCHOBOIOJATAOIINE ACTPOHOMHYECKUE MOHSTHUSA, TEOPUU H
3aKOHBI JIJII aHajlu3a ©W  OOBSACHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKTAIAKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOJIIOINH 3BE3/] MBCceIeHHOM;

® TMPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTEH (PUBMYECKHUX BEIUYUH C
UCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY,  (UKCHpPOBaTh  pPE3yJbTaThl  IMOJTYYEHHOW3aBUCUMOCTH



¢usznyeckux BeMMYUH B BHIE TpadukoB C YYETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, Jenarb  BBIBOABI IO  pe3yibTaTam
UCCIIEJOBaHMSI;

IPOBOJNTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEITIOKEHHON TMIOTE3bL: IAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
NOJIyYeHHBIE pEe3yNbTaThl U JI€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIIOTE3BI;

OMKCHIBATH METOJbI MOTYUYEHUS HAYYHBIX ACTPOHOMHYECKUX3HAHU;
co0I01aTh MpaBmiia OE30MACHOTO TPyAa MPH MPOBEICHUN UCCIIEIOBAaHUN
B paMKax Yy4YeOHOro DJKCIEpUMEHTa, MPAKTUKyMa M  y4eOHO-
UCCJIEIOBATENBCKOW U IPOEKTHOM JIEATEIBHOCTH C HCIHOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTr0000PYI0BaHNS;

pelarh pacy€THbIE 3aJayd C SBHO 33JaHHOW W HESBHO 3aJIaHHOMU
(¢u3MYecKol MOJEbI0: HAa OCHOBAaHWM aHalM3a YCJIOBHUS BBIOMPATH
du3nueckue MoJenu, OTBeYarolue TpeOOBaHUSAM 3a/layd, MPUMEHSThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3UUECKUX TEOpU
IPU HUCIIOJIB30BAHUM MAaTEMaTUYECKUX METOJOB PpEIICHHs 3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN MMEIOIINXCS JAaHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOMbl PEIICHUS C YYETOM MOJIYYEHHBIX
pE3yNbTATOB;

peliaTth KadeCTBEHHbIE 3a/Jayd, TpeOyloulue NPUMEHEHHUs] 3HaHUM U3
pa3HBIX pa3JieNioB Kypca (PU3MKH, a TAaKKE WHTErpaluy 3HAaHUM U3 IPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOI HAa N3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (PU3MYECKUESBIICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS [ OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUXITPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3NKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU UTEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NeSATEbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKMMHU NPOLECcCaMH, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, a TaKXe pPasyMHOM HCIHOJIb30BaHUM IOCTVDKEHHNA



HAyKd W TEXHOJOTWMH i1 JaJdbHEHIIEro pa3BUTUS YEIOBEYECKOIrO
00I11eCTBa;

NPUMEHATH pa3iMyYHble CIOCOOBI paboThl ¢ MH(popMmanmen (GU3nIecKoro
COJEp>KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NEepepadOTKU U MNPEAbsSBICHUS Y4YEOHOH U
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYUYEHHOM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aemMyro  HMHQOpPMAIMI0O U  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKAaWH(pOpMaLUHY;

IPOSIBIISATH OpraHU3alOHHBIE U NI03HABaTEJIbHBIE YMEHHUS
CaMOCTOSITENIBHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBINIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUXPAOOT;

paboTaTh B TpyHIe C HCIOJIHEHUEM pPa3jIu4HbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACIPENEATh AEATENbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBAaTHO OLICHWBATh BKJIAJ KaXJOr0 U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPpUBAEMOUIIPOOTIEMBL;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuOHaNbHON AESITENIbHOCTH MO
CIEHHUAIBHOCTSAM (U3UKO-TEXHUYECKOTOMPOPHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne HaumeHnoBaHue pa3jaesioB U TeM Komraecrso wacos
. OpPOrpaMMBI Beero Kourpoubnbie | IIpakTHyeckue
padoThI padoThI
1.1 Hayunslii MeTOZ O3HAHUS TPUPOIBI 6
Hroro no pazneny 6
2.1 Kunematuka 10 1
2.2 Junamuka 10
2.3 Cratuka TBEpIOTO TEIA 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no pazneny 35
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TerioBbie MaITMHBI 20 1
33 Arperatsble cocTosiHMS BelecTBa. da3oBbie 14 |
MIEPEXO/IbI
Uroro no pazaeny 49
4.1 DNeKTpUYECcKoe moJie 24 1
4.2 IToCTOSIHHBIN DIIEKTPUYECKUM TOK 24 1
4.3 Toku B pa3nu4HBIX cpenax 6
Uroro no pazaeny 54
5.1 Pu3NYeCKUil IPAKTUKYM 16 16
Hroro no paszneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KITACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

Ne n/m Konrpoabubie | IlpakTuueckue
NPOrpamMMbl Bcero
padoThI padoThI
1.1 MaruuTHO€ nosie 14
1.2 DneKTpoMarHuTHasi MHAYKLHS 13 1
Uroro no pazaeny 27
2.1 Mexanunueckue KoneOaHus 10
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15
)3 E/([;);illmqecxne U DJIEKTPOMAarHUTHbBIE 10 |
2.4 Orntuka 25 1
Hroro no paszneny 60
3.1 Ocnosbl CTO 1
Hroro no pasneny
4.1 KopnyckyssipHO-BOIHOBOM yalln3M 15
4.2 ®duznka aToma 5
43 ®du3nKa aTOMHOTO SApa ¥ 3JIEMEHTAPHBIX 5
YaCTHI]
Hroro no paszneny 25
5.1 DneMeHThl aCTPOHOMUU U acTPOPU3UKU 12
Hroro o pazneny 12
6.1 Pu3NYeCKUil IPAKTUKYM 16 16
Hroro no paszneny 16
7.1 Cucremaruzamus 1 00001eHne 15




MPEAMETHOTO COJICP>KAHUS U OIbITa
NeSITeNIbHOCTH, TPUOOPETEHHOTO MPU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon

Hroro no pazaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®duszuka — pyHgaMeHTaabHas HayKa o
pupoje

Hay‘IHLIﬁ MCTO IIO3HaHUA U MCTObI
HCCICOOBaAHUA (1)I/I3I/IIIGCKI/IX SIBIICHHUI

DKCIEPUMEHT U TEOpHUs B TIpoLiecce
no3HaHus npuposl. Habmonenue u
9KCIIEPUMEHT B (pu3uKe

CrniocoObl n3MepeHus (U3NIECKUX BETUUNH

AOCOITIOTHASA 1 OTHOCUTEIILHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX
BCIIMYUH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKku B GOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHUHBI MHpa, B IPAKTUYECKOI
JESATENbHOCTH JIOAEH

MexaHu4ecKoe JBHKEHHUE. Cucrema
orcueta. OTHOCUTEIBHOCTh MEXaHHYECKOTO
JABHOKCHUS. Hp}IMaH )51 06paTHa;1 3agaun
MCXaHHMKHU

Paguyc-BekTop MaTepHaabHON TOUKH, €T0
IIPOEKIIMH Ha OCH KoopAuHAT. Tpaekropus.




[Tepememenue. Ckopocts. VX npoekiuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHue paBHOMEPHOTO
MPSIMOJIMHENHOTO IBUKCHUS

10

CiioxeHue nepeMeeHnil 1 CKOPOCTEH.
Pewenne 3anau

11

HepasHomMepHoe aBmxenne. MruoBeHHas
CKopocTh. Yckopenue. [Ipamonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12

I'paduyeckoe onmcanue NPIMOIUHEIHOTO
JBUKEHUS C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobosHOe najieHue. Y CKOpeHue
CBOOOIHOTO Ta/IcHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHU U UX rpaduku

14

JIBu>keHue Tena, OpOIIEHHOTO0 MO YTIIOM K
TOPU30HTY

15

Kpuonunelinoe neuxkenue. [IBuxeHue mo
OKPY>KHOCTH. YTJIOBas U JIMHEWHas
ckopocts. [lepuon u yacrora.
[leHTpOCTpEMUTENIBHOE U TIOJIHOE
YCKOpEHUE

16

KonTponbhas pabota no teme
"Kunemartuka"

17

[IepBriisakon HeroToHa. HEprnansHbIe
cuctemsl orcuéra. [Ipuniun
OTHOCHUTEIILHOCTH [ anmues.




HewnnepuuanbHble CUCTEMBI OTCUETA

Cuna. PaBHozeicTByto1as cuia. Bropoit

18 3akoH Herotona. Macca

19 B3aumoneiictue ten. Tperuil 3akoH
Hprorona

20 [Tpuniun cynepno3uiuu cui. Pemenue
3a/1a4 Ha IpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

21 DKBUBAJICHTHOCTh T'PaBUTAIIUOHHON U
MHEPTHOU MaccChl

2 Cuia TSKeCTH U yCKOpEeHHE CBOOOHOTO
NaJIeHUs
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BuAbI cui

25 TpeHus. [[BueHune B KUIKOCTH U Ta3e C
Y4ETOM CHITBI COMTPOTUBJICHUS CPEJIBI

26 JaBnenue. ['ugpocrarnueckoe JaBieHUE.
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEJIO.

27 [ToctynarenbHOE M BpamiaTeabHOE
JBUKEHUE TBEPIOTO Tela

)% MOMEHT CuiIbl OTHOCUTENBHO OCH
Bpaienus. [1meqo cuibl

29 CnoxxeHue Cuil, MIPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsbkecTu Tena. Y cioBus




paBHOBECHSI TBEPAOTO Tea. Buabl
paBHOBECHS

30

Pemenue 3agau

31

Kontponbnas padota nmo teme "J{unamuka.
Craruka TBepaoro tena"

32

NMnynsc maTepualbHON TOYKHU, CUCTEMBI
MarepuanbHbIX To4ek. LlenTp mace
CUCTEMBI MaTEpPHAIIBHBIX TOYEK. TeopeMa o
JBHKEHUH LIEHTPa Macc

33

I/IMHy.]H)C CUJIbI 1 U'BMCHCHHUEC UMITYJIbCa
Temna. 3aKOH COXPaHECHHS UMITYJIbCA.
PeakTuBHOE JBIKEHHE

34

MoMeHT uMITyJIbca MaTEPUAIILHON TOYKH.
[IpencraBienue o COXpaHEHUU MOMEHTA
HMITYJIbCA B EHTPAIBHBIX MOJIAX

35

Pemenue 3agau

36

PaGota cuibl Ha MajgoOM U Ha KOHEYHOM
nepemenieHuu. ['papuueckoe
npecTaBieHne paboTsl CHIIBI. MOIIHOCTh
CHJIBI

37

Kunernueckas sueprus. Teopema 06
W3MEHEHUN KNHETUYECKOW YHEPTUHU
MaTepuaabHON TOYKH

38

HOTGHHI/Ia.]'II)HI)Ie 1 HCMMOTCHIIMAJIBHBIC
CHIJIBI. HOTGHI_II/IaJIBHaﬂ OHECPIusi. BTOpaSI
KOCMHUYCCKasA CKOPOCTh

39

Tpetbs kKocMuueckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHJI C




M3MEHEHUEM MEXaHUYECKON SHEPTrUun
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTrUun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBHenue bepHymm i uneanbHon
KHUJKOCTU

41 KonTponbHas padoTa no teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"
Pa3BuTHe npencraBiaeHuit 0 mpupoae

42 Ter1oTel. OcHOBHBIE nojiokenust MKT.
Huddysus. bpoyHoBckoe ABMKEeHUE
CrpoeHue ra3000pa3HbIX, XKUJIKUX U

43 TBEPABIX TeJ. XapaKkTep IABUKCHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KomunuectBo BemectBa. I[TocTostHHas
ABorazipo

45 Temneparypa. TemioBoe paBHOBECHE.
Tkana [enbcus

46 Pemenne 3anau

47 Wneanbueiii ra3. I'a3oBbIe 3aKOHBI

43 VYpaBuenne MeHneneena-Kiamnelpona.
Pemenue 3anau

49 AOGcomoTHas TeMiieparypa. 3aKoH
JansToHa

50 N3omnponeccel B U1€anbHOM Ta3e ¢
MTOCTOSIHHBIM KOJINYECTBOM BELIECTBA

51 I'paduueckoe npeacraBieHue




M30TPOLIECCOB: N30TEpMa, U30X0Pa,
n3obapa

52

OcnoBHoe ypaBHenue MKT

53

Pemrenue 3anau

54

CBs3b a0COIOTHOI TeMIepaTypbl
TEPMOAMHAMHYECKOM CUCTEMBI CO CpeaHEH
KHHETHYECKOW SHEPTUeil MOCTYIaTeIbHOTO
TEIJIOBOT'O JIBHKCHHS €€ YaCTHII

55

O06001IeHYE ¥ CUCTEMATU3ALMS 3HAHUM 110
TeMe "OcuoBsl MKT"

56

KonTponbHas padota o teme "OCHOBBI
MKT"

57

TepMonnHaMuueckas cucrema. 3alaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
Buelinue 1 BHyTpeHHUE ITapaMETPBI.
ITapamerpsl T/I cucTeMBl Kak cpeaHue
3HAYCHMS BEIMYMH, ONUCBHIBAIOIIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpounsBompHas penakcarus TJ]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

59

Monens uaeanbpHOro raza B
TepMOJII/IHaMI/IKe. yCHOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJEIIH

60

VYpaBaenune Menpeneesa-Knaneiipona u
BBIPAKCHUE JIJI1 BHYTPEHHEN SHEPTUU

61

BeIpaxxenue 111 BHyTpeHHEN SHEPTUA
OJIHOATOMHOT'0 UJEAJIBHOIO rasa.




KBa3zucraruueckue u HECTATHUSCKHE
IIpoLeCChI

62

OnemeHTapHast paboTa B TEPMOANHAMUKE.
Beruucnienue pabotsl 1o rpaduky npouecca
Ha pV-nuarpamme

63

Temnonepenaua kak crocod U3MEHEHUS
BHyTpeHHeH 3Hepruu T]I cucremsl 6e3
COBepIIeHUs PaboThI

64

KonBek1us, TerionpoBoAHOCTb,
U3Iy4eHUe

65

KonnuectBo temnotel. TemmoéMKocTs Tena.
VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH
BElIECTBA. Y JIeJIbHAs TEIUIOTa CTOPaHuUs
TOIUTMBA

66

Pacuér xonnyecTBa TEIIIOTHI IpU
Terioneperaye

67

[TonsTe 06 anuabaTHOM TpoIecce.
[IepBblii 3aKOH TEPMOAUHAMUKHU

68

KonnyecTBo TemnoTs! 1 paboTa Kak Mephl
U3MEHeHUs BHyTpeHHel sHepruu T /1
CUCTEMBI

69

BTopoii 3aKk0H TepMOAMHAMUKY I
PaBHOBECHBIX U HEPAaBHOBECHBIX
nporeccoB. HeoGpaTuMocTh NpUpOIHBIX
IIPOLIECCOB

70

HpI/IHI_[I/IHBI ﬂeﬁCTBHH TCIIJIOBBIX MAIIIMH.
KT

71

Maxkcumansnoe 3HaueHue KIT. [{ukin




Kapno

72

Pemrenue 3amau

73

DKOJIOTUYECKUE ACIIEKTHI UCIIOJIBL30BAHMS
TEIUIOBLIX ABUrarteiiel. TermioBoe
3arpsi3HEHUE OKPYKAIOILIEH CpeIbl

74

Pemenue 3agau

75

O000111eH1E ¥ CUCTEMATH3AaIMs 3HAHUI 110
teme "Tepmonunamuka. TernaoBbie
MalIuHe"

76

KonTponbhas padota no teme
"Tepmoaunamuka. TenaoBbie MalIUHbI"

77

[TapooGpa3zoBaHue U KOHACHCALIMSL.
Hcnapenue u xkunenue. Y 1enpHas TEIIOTa
napooOpazoBaHUs

78

HacplleHHble 1 HEHACHIIIEHHBIE N1ApPHI.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH U
JIaBJICHUS HACBIILIEHHOTO Mapa OT
TEMIIEPATypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KHUJKOCTU

79

BrnaxxaocTts Bo3ayxa. AGCOTMIOTHAS U
OTHOCHUTEJIbHAS BIIAYKHOCTh

80

Pemrenue 3anau

81

Tsépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u xpucraumsanus. Y qenbHas




TerioTa miasieHus. Cyonmumarus

83

JHedbopmarnu TBEpAOTO Tena. PacTskenue
u cxartue. Casur. Moayne FOura. [Ipenen

ynpyrux aedopmanuii

84

TennoBoe pacIMpeHue KUIKOCTEN 1
TBEPBIX TEA. AHTAPMOHHU3M TEILJIOBBIX
Kose0aHuil 4acTull BElIecTBa

85

[Ipeo6pa3oBanue >HEPTUN B (Pa30BBIX
nepexoiax

86

YpaBHEHHE TEIJIOBOTO OamaHca

87

Pemenue 3agau

88

[ToBepxHOocTHOE HaTsKeHUEe. KanuisipHbie
siBJIEHUs. J{aBieHue 1o UCKPUBJIEHHON
MOBEPXHOCTHIO KUJIKOCTH. Dopmyna
Jlannaca

89

O00011IeHIE U CUCTEMATHU3AaIMs] 3HAHUN 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
dazoBble nepexo bl

90

Kontponbnas padota nmo teme "ArperatHsie
cocrosius BenectBa. dazoBbie nepexoab”

91

DIIeKTpU3anus Tel U €€ MPOsBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
AJIEKTPUYECKUX 3apsiaoB. [IpoBoaHUKH,
JUAJIEKTPUKU U TTOTYIPOBOTHUKHI

92

DeMeHTapHbIN SJEKTPUUIECKUN 3apsil.
3aKOH COXpaHEHU TEKTPUIECKOTO 3apsaa

93

B3anmoneiicteue 3apsanoB. Toueunbie
3apsabl. 3akoH Kymnona




94

Pemenue 3agau

95

DnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUUECKUE 3aPsi]IbI

96

Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.
[TpoGHbIii 3apsiy. JInHNM HAPSHKEHHOCTH
3NEKTPUYECKOTO NoJist. OTHOPOIHOE
JJIIEKTPUYECKOE T10JIe

97

[ToTeHIMaTbHOCTh JIEKTPOCTATHIECKOTO
noyig. Pa3HOCTh MTOTEHIINATIOB U
HaIpsDKEHUE

98

ITotennuanpHas OHCPIuAa 3apsijia B
QJICKTPOCTATUYCCKOM IT0JIC. IloTennman
QJICKTPOCTATUYCCKOI'O MOJIA

99

CBs3b HaprI)KéHHOCTI/I II0JI1 K1 Pa3HOCTH
MMOTCHIUAJIOB JJI 3JICKTPOCTATHYCCKOT'O
10JI4

100

[TpuHIMIT CynIEpNO3UIINU JITEKTPUUECKUX
noJien

101

Pemenue 3agau

102

ITosie Toueunoro 3apsna. [Tone paBHOMEpHO
3apsKeHHOU cepbl

103

[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY
mapa. [Tone paBHOMEpHO 3apsiKEHHOU
0OECKOHEYHOM MII0CKOCTH

104

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsAI0B

105

HI/I3HeKTpI/IKI/I " IIOJYITPOBOAHHUKHU B
QJICKTPOCTATUYCCKOM II0JIE




Konnencarop. 251eKTpoEMKOCTD

106 KOHJEHCATOpa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCaTopa

107 [TapannenpHOE cOeIMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOH/JIEHCAaTOPOB

109 DHeprus 3apsKEHHOI0 KOHAEHcaTopa

110 Permrenue 3amau

11 JIBr>keHue 3apsKEHHOM YacCTULIBI B
OJTHOPO/IHOM DJIEKTPHUYECKOM T0JIe

112 Permrenue 3amau

113 O06o061IeHre ¥ cHCTeMaTU3als 3HaHUH 110
Teme "Dnekrpuueckoe nose"”

114 KonTponbHas pabota mo teme
"DnexTpuueckoe mose"
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS

115 CYILIECTBOBAHUS IMOCTOSHHOT'O
AIEKTPUIECKOTO TOKA

116 Wctounuku Toka. Hanpsixkenne u 3/1C

17 3akoH OMa Uit yJacTKa LETH.
DIEeKTpUYECKOe CONPOTUBIIEHNE
3aBUCHUMOCTb CONPOTUBIIEHUS OJHOPOAHOTO

118 MPOBOJHUKA OT €r0 JIJIMHBI U TJIOMIA N
MONEPEYHOT0 CEYEHUS

119 VY nenbHOE COMPOTHUBIICHHUE BEIIECTBA.
Pemrenue 3anau

120 [TocnenoBarenvHOE, MapaIeIbHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB




Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX

121 nenei. [IpaBuna Kupxroda !

122 Pemrenue 3amau 1

123 Pabota snekTpuyueckoro Toka. 3akoH
Jxoyna —Jlenua !

124 Pemrenue 3amau 1
MOIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TennoBas MOIIHOCTH, BRIACIACMAs Ha 1
pe3ucrope

126 Pemrenue 3amau 1

127 O/IC 1 BHyTpeHHEEe COIPOTUBIICHUE 1
HMCTOYHHMKA TOKA

128 3axon Oma LUIiI IIOJIHOM (3aMKHYTOI) 1
AIEKTPUIECKOM IeTH

129 Pemenue 3anau 1

130 MOoIITHOCTh UCTOYHHKA TOKA 1

131 Kopotkoe 3aMbikanne 1

132 Konznencarop B ienu nocTOsIHHOTO TOKa 1

133 Pemrenue 3amau 1

134 Pemenue 3anau no teme "IlocTossHHBIN
AIEKTPUYECKNN TOK" !

135 Pemenne 3amau mo Treme "IlocTOSTHHBII
AJEKTPUYECKUI TOK" !

136 Pemenue 3anau no teme "IlocTostHHBIM 1
AJIEKTPUYECKUN TOK"

137 O06001eHre u cucTeMaTU3aIys 3HaHUH 110 1

teMe "[1oCTOSIHHBII 2NeKTpUUECKU TOK"




138

KonrponsHas pabora o Teme
"ITocTOSHHBIN NEKTPUUECKUN TOK"

139

DneKkTpruyecKasi MpOBOAUMOCTb Pa3IMYHBIX
BEIIECTB. DJIEKTPUUECKUM TOK B METaJlIaX.
CBepxnpoBOIMMOCTb

140

DJIEKTPUYECKUI TOK B pacTBOpPAX U
pacmiaBax 3JeKTpoauToB. 3akonsl dapanes
JUISL DJIEKTPOIIU3a

141

DnekTpruyeckuil Tok B razax. [lmazma

142

DNEeKTPUUECKUN TOK B BaKyyMe.
BakyymHble npu6opsl

143

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

144

[TonynpoBOIHUKOBEIE TPUOOPHI

145

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mMepeHue cuiibl TOKa U HANPSKEHUS B
LIENY TIOCTOSIHHOTO TOKa IPU MOMOIIN
aHAJIOTOBBIX U LU(POBBIX U3MEPUTENBHBIX
npubopoB" uaK "3HaKOMCTBO ¢ IUPPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
u3MepeHus: GU3NYECKUX BETUYUH MIPU
MTOMOIIY KOMITbIOTEPHBIX AATYUKOB"

146

@u3NYECKUl IPAKTUKYM 110 TEME
"N3yuyeHrne HepaBHOMEPHOTO IBUKEHUS C
LIEJIbIO ONPEAEIEHNS MTHOBEHHOMN
ckopoctu"

147

Pu3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSIMOJIMHEHOM PaBHOYCKOPEHHOM




NBIYKEHUHY 10 HAKJIOHHOM IVIOCKOCTH' MIIH
"HccnenoBanue 3aBUCUMOCTH IMYTH OT
BPEMEHH IPH PABHOYCKOPEHHOM
NBIDKEHUN"

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpPEeHHsI CBOOOTHOTO
najgenus” win "M3yueHue ABUKEHUS Tena,
OpOIIICHHOTO TOPU30HTAIHHO"

149

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne IBUKEHUS TeJla IO OKPYKHOCTH
C MOCTOSIHHOM 10 MOJ1YJIIO CKOPOCThIO" Min
"HccnenoBaHue 3aBUCUMOCTH NIEPHOAA
o0palleHnss KOHUYECKOro MasgTHUKA OT €ro
napamerpoB”

150

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepeHue paBHOAECHUCTBYIOIEH CHIIBI
IIpH IBUYKEHUH OpyCcKa M0 HaKJIOHHOU
mwockoctu" win "IlpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JABHXKEHHsI Opycka
10 HAKJIOHHOM IUIOCKOCTH Ha3aJaHHOE
paccTostHue OT €ro Macchl”

151

@u3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YOPYrOoCTH, BOSHUKAIOIINUX B MPYKUHE U
pe3nHOBOM 00paslie, oT ux aedopmanun’
niu "M3ydeHne ABUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIErKui OJI0K"

152

OU3NYECKUN TPAKTUKYM I10 TEME




"N3mepenune kodhHuimenta TpeHus mo
BEJIMYMHE YTII0BOr0 KO3 dHUIIMeHTA
3aBucuMoctu Frp(N)" wmm "UccnenoBanue
JBUKEHHS OpyCKa 10 HaKJIIOHHON
IJIOCKOCTH C IEPEMEHHBIM KO3 PUITUEHTOM
TpeHus" win "M3yuenue 1BUKEHUATpy3a

Ha BaJly C TpeHUEM"

153

du3nuecKuil MPakKTUKYM 110 TEMe
"UccnenoBanue ycnoBUid paBHOBECHUS
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALCHUS "
nin "KoHCTpynpoBaHue KPOHIITEHHOB U
pacuét cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOLIETO
Ionaas onops"

154

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HOMY TTyTH" Uiy "M3Mepenue cuibl
TATH, CKOPOCTU MOJIEIH 3IEKTPOMOOUIIS U
MOMIHOCTH cuJibl TsIru" win "CpaBHEHHE
U3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cwibl" unu "HcciienoBanye coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM B3auMoencTBun"
niu "M3MepeHne KHHETUYECKOM dHEprun
T€ja 10 TOPMO3HOMY ITyTH"

155

Pu3HUeCKU IPAKTUKYM I10 TEME
"N3yueHne n30TepMHUYECKOrO MpoIecca
(PEKOMEHI0BaHO UCIOIb30BAHNE
udpoBoii 1aboparopun)" unu "N3yuenue
n30X0pHOoro npouecca" win "U3ydenue




n3obapHoro nporecca” unu "[IpoBepka
YpaBHEHUS COCTOAHUSA"

156

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenpHol TenaoéMKocTu" nitu
"HccnenoBanue npoliecca OCTbIBaHUS
Benrectsa" win "MccnenoBanue
aguabatHoro mporecca” uinu "M3ydenne
B3aMMOCBSI3U SHEPTUU MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPbl KUTICHUS
JKuakocren"”

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHUs
xuakocren" uinun "M3mepenue ynenpHON
TEIUIOTHI IJ1aBJIeHus Jbaa" win "N3yuenue
CBOMCTB HAaCBIIICHHBIX NTApOB" MU
"N3mepeHne abCOMIOTHOMN BIAXKHOCTH
BO3/IyXa U OIEHKa MacChl IapoB B
nomenieHun". M3mepenne koddduimrenta
MMOBEPXHOCTHOT'O HATSHKEHUS

158

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HaOnroeHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHAEHCATOpa B JHEPTHIO
n3nydeHus ceeroauona’ wim "M3yyenue
MPOTEKaHUA TOKa B LIETH, COAEpKaAIIEH
KoHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIMATIOB (HANPSLKEHUS) TIpU
MIOCJIE0BATEIBHOM COEIUHEHUHT
KOHJIEHCATOpOB"

159

Pu3NYECKUl IPAKTUKYM IO TEME




"HccmenoBaHue CMEIIAHHOTO COCIMHCHUS
pe3ucropoB” win "M3Mepenue yieabHoro
COMPOTHUBJICHUS ITPOBOTHUKOB" UITH
"HccnemoBanye 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsDKEHUS TS JIAMIThl HaKaJTuBaHUs "

160

@uU3NYECKU IPAKTUKYM 110 TEME
"Habumroienue amekTponusa’ win
"M3mepenue 3apsiia OTHOBAJICHTHOIO HOHA"
und "UccienoBanue 3aBUCUMOCTH
COIIPOTUBIICHUS TEPMOPE3UCTOPA OT
TeMueparypsl” uin "CHATHE BOJIBT-
aMIIEpHOI XapaKTEepUCTUKU quoaa"

161

PesepBHrliit ypok. O600111eHNE 1
CUCTEeMaTH3allusl 3HaHUH 110 TeMe
"Kunemartuka"

162

PesepubIiil ypok. O6006111eHIE 1
CUCTEeMaTH3alusl 3HAaHHUH 10 TeMe
"Tunamuka"

163

PesepubIiil ypok. O6006111eHIE 1
cucTeMaTusaius 3Haguii mo treme "CraTuka
TBEpOTro Tena"

164

PesepBHelit ypok. O6001ICHNE 1
cucTeMaTH3allisl 3HAaHUM 110 TeMe "3aKOHEBI
COXpaHEHUs B MEXaHUKe"

165

PesepBHelit ypok. O6001ICHHE 1
cucreMaru3aius 3Haguii mo teMe "OCHOBBI
MOJIEKYJISIPHOKUHETUYECKOU TeOpun"

166

PesepBubIil ypok. O60061eHIE 1
CHCTEMaTHU3allys 3HAHHUIA TI0 TeMe




"TepmoanHamuka. TenaoBbie MalIUHbI"

167

PesepBubIil ypok. O6001eHIE 1
CHCTEMAaTH3alMsl 3HAaHUH 10 TeMe
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBbIe nIepexoan"

168

PeszepBubIil ypok. O60011IeHIE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"DnexkTpuueckoe nose"

169

PesepBHrlit ypok. O60011eHNE U
CHUCTEMaTHU3aIlis 3HAHUM 110 TEME
"ITocTOSHHBIN ANEKTPUUECKUN TOK"

170

PesepBHrlit ypok. O60011eHNE 1
cucTeMaTu3anus 3Hanui no teme "Toku B
pa3IMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

170

16




11 KITACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoka Bcero Kontpoapirie | Mpaxrueckue u3ydeHusi | oOpa3zoBaTe/bHbIE
padoTbI padoTbI pecypehI
BzaumoneiicTBre MOCTOSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE 1oJe. 1
['unore3a Amnepa
Bekrop MaruutHOM nHAyKuuu. [puHimn
2 CYNEpIO3UIIMY MAarHUTHBIX NoJied. JInHuu 1
MarHuTHON MHIYKIIUH
3 MarnuTHO€e 1oJjie TPOBOTHUKA C TOKOM. |
OnbIT OpcTena
4 Cuna Amriepa, e€ HampaBJICHHE U MOJTYJIb 1
5 Pemenne 3amaq 1
6 [Ipumenenue 3akoHa Amnepa. |
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna JlopeHnua, e€ HanpaBlIeHUE U MOYJIb.
7 JIBr>keHue 3apsKEHHOM YacTULIBI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3amau 1
Pa6ota cuel Jlopentia 1
10 Pemenne 3amaq 1
1 MarsuTtHoe 110Jj1¢ B BEIICCTBE. |
deppoMarHeTKHy, napa- U J1uaMarHeTUuKu
2 OcHOBHBIE CBOMCTBa (hepPOMArHETHUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pertennie 3agaud mo reme "MarautHoe 1ose"

14 Pemrenue 3agaud mo reMme "MarautHoe 1osne"

1 SIBneHue NEKTPOMArHUTHON UHAYKIIUH.
[ToTok BekTOpa MAarHUTHOM MHIIYKIIMU

16 O/1C uHayKIMHA

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU
®Dapazes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJIC uHAYKIMY B ABUKYIIUXCS
MIPOBOTHUKAX

20 Pemenne 3amaq

21 [IpaBuio Jlenna

2 NunyktuBHOCTH. KaTymka MHIYKTHBHOCTH
B IICIIM ITIOCTOSIHHOT'O TOKA

3 SBnenne camonnaykuu. J1C
CaMOMHAYKITUH

24 DHEeprusi MarHUTHOTO TOJISl KaTYIITKU C
TOKOM. DJIEKTPOMAarHuTHOE IoJje

25 Pemenne 3amaq

) O06o001IeHre U CHCTEMATH3alKs 3HAHUH 110

6 TeMme "DnekTpoarHamMuka'”

7 KonTponbhas pabota no teme
"OnexTpoaguHamuka'

)3 KonebarenbHas cucrema. CBOOOIHBIE
koseOanus. ['apmMoHnyeckue KonedaHus

29 KunemaTtndueckoe U TMHAMHUYECKOE

OIHMCAaHKE KOJIeOaTEIbHBIX JIBMOKEHU T




DHepreTudeckoe onucanue. BeiBoj
JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYCCKHUX

30 KoJeOaHui U3 UX IHEPTETHIECKOTO U
KHMHEMaTUYEeCKOT0 OIUCAHUS

31 Awmmuntyna u ¢aza konebanuit
[Tepuon u wactora konebanuii. [lepuon
MaJIBIX CBOOOIHBIX KOIeOaHuNI

32 MaTeMaTHYecKoro MasTHuka. [lepuon
CBOOO/HBIX KOJIEOaHU NIPY>KMHHOTO
MasiTHUKA

13 3aryxaromiue Konebanus. BelHyx1eHHBIC
KoseOaHus. Pezonanc

34 ABTOKOIIE0aHUS

35 Pemenue 3amau

36 VYpoxk-koHpepenuus "MexaHnueckue
KoJ1e0aHusl B My3bIKaJIbHbIX HHCTPYMEHTax"

37 O06o0011eHne U cucTeMaTu3alys 3HaHuH 110
Teme "MexaHudeckue Kojaeoanus"

18 DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMITUTYIbI

39 3apsia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B K0JIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€ATHHOM
KoJ1e0aTeIbHOM KOHTYpE
3aryxarIue IeKTPOMarHuTHbIC

41 KoseOaHus. BeiHyX/1eHHbIE

QJICKTPOMArHMuTHBIC KosebaHus




[TepemenHsblii TOK. Pe3uctop u KoHaeHcaTop

42 B LIENIU TIEPEMEHHOTr0 TOKa

43 Karymika uHIyKTUBHOCTH B 1IN
MIEPEMEHHOT0 TOKa

m 3akoH OMa Ju1s SJIEKTPUUYECKOM 1enu
MEPEMEHHOT0 TOKa
MomHOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYEHUE
CHUJIBI TOKA W HAIPSIKEHUS

46 Pe3oHaHc B 35eKTpuUecKoi 1enu

47 Pemenue 3agau
NneanpHbliTpanchopmarop.

48 [IpouzBoacTBO, Nepenaya U NOTpedICHHE
AIEKTPUUECKOIHEPTUU
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 anekTposHepruu. Kynbrypa ucnoab30BaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU

50 Pemrenue 3amau

51 Pemenue 3anau

5 O06001IeHre U cCUcCTEMaTU3aIHs 3HAaHUN 110
Teme "DJIeKTpOMarHuTHbIe KojebaHus"

53 MexaHnyeckne BOJIHBI. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wndpazsyk u ynprpassyk. lllymoBoe

3arpsA3HCHUC Oprmammeﬁ Cpcabl




57

Pemenue 3agau

58

BHGKTPOMaFHI/ITHBIC BOJIHBI. I/ISJ'IyLIeHI/Ie
SJICKTPOMArdHMTHBIX BOJIH

59

OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

60

[IIxana »1eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne >7EeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBbITY

61

[TpuHLIUIBI PAAMOCBSA3U U TEJIEBUICHHUS.
Paguonokanus. D1eKTpOMarHuTHOE
3arps3HEHUE OKPYXKAIOLIEH cpe/ibl

62

Kontponbnas padota no teme "Konebanust
Y BOJIHBI"

63

CaerT. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHUs CBETa

64

Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHENHOTO paclpoCTpaHEHUsI CBETa

65

Ortpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

66

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJBHBIN TOKa3aTe b PEIIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpa’KECHHUE.
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO
OTpaXKEHUS

67

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHOB
OTpaXXCHUSA U MIPCIIOMJICHHUA CBCTA

68

Xox nydeit B mpusMme. Jlucnepcens cBeTa.
CnoxHbIN cocTaB Oenoro ceera. Lset




JInH3bl. @OKYCHOE pacCTOsIHUE U

69 OINTUYECKasl CUJIa JIMH3BI

70 [TocTpoenne n300pa>keHHid B IMH3AX U UX
cucreMax. YBeJIMUeHHE JTUH3bI
Pemenue 3aa4 Ha mocTpoeHue

71 M300pakeHMi, TOTY4aeMBbIX C TOMOILBIO
JIVH3

72 ['ma3 kak onruyeckas cucrema

7 Pemenue 3anau. [Ipeaensr npuMeHIMOCTH
reOMETPHUECKON ONTUKU

74 CKOpOCTb CBETa U METO/IbI €€ U3MEPEHHUS

75 JHucnepcus cseta

76 Nutepdepennus cpera

77 KorepeHTHbIe HCTOUHUKH. Y CIIOBHS
HaOJI0ICHNST MAKCHMYMOB ¥ MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nnTeppepeHun

80 Hudpaxius ceera

81 JudpakiuonHas pemeTka. Y cioBue
HaOJII0ICHUS TJIaBHBIX MAKCUMYMOB

82 Pemenue 3amau

23 [TorrepeyHOCTh CBETOBBIX BOJIH.
[onspusanus ceera

84 Pemrenue 3agau

85 CBeToBBI€ ABIIEHUS B IPUPOJIE

26 O06o0011ieHne U cucTeMaTu3alys 3HaHuH 110

Teme "Ontuka"




87 KonrtponsHas pabora o Teme «OnTHKa» 1
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI AEKTPOJIUHAMUKH U 1
MIPUHIIMIT OTHOCUTEJILHOCTH

29 [ToctynaTel cennaibHON TEOPUHN
OTHOCHUTEIIEHOCTH !
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAJL.
[IpeoOpazoBanus Jlopenna. YcinoBue

90 NPUYUHHOCTU. OTHOCUTEIBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe]ICHUE BPEMEHH U
COKpaIleHHe JJTNHBI

91 DHeprus U UMNYJIbC PEISITUBUCTCKOM |
YaCTHIIBI

9 CBsi3b Macchl C 3HEpPTrUen U UMIYJIbCOM |
PENATUBUCTCKOMN YaCTUIIBI. DHEPTHSI TOKOS

93 PaBHOBecHOE TEII0BOE U3ITyYEeHHE 1

94 3akoH cmenieHus: Buna 1

95 I'mnoteza M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprust 1 UMIyJIbC POTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. |
3akoHsl hoTorddexTa

08 VYpasaenue DitHiuTeiHa 11 poTosaddexra. 1
"Kpacnas rpanuna” pororddexra

99 Jasnenue ceera. OnwiThel [1. H. JIeOeneBa 1

100 BoimHoBbIe CBOMCTBA YaCTHIL 1
Bounsl ne bpond. /InuHa BosHbI 1e

101 Bpoiins u pazmeps! 0071aCTH JTOKAIH3AITAN 1

JBHKYILEHUCS] YaCTULIBI




102

KoprnyckyssipHO-BOJIHOBOM yaJIu3M

103 Jludpakuus 3JeKTPOHOB Ha KPUCTAIIAX
Crenuduka u3MepeHuid B MUKPOMHUPE.

104 CooTHolIeHHsT HeONpeAeIEHHOCTEN
Ieiizenbepra

105 Pemenwue rpaduueckux 3agau

106 Pemenue pacu€tHbIx 3a1a4
KonTponbHas padota no Temam: "OCHOBBI

107 CTO", "KopryckysipHO-BOJIHOBOM
nyanu3m"

108 OnBITHI IO UCCIIEOBAHUIO CTPOCHUS aTOMA.
[Inanerapnas mozaens atoma Pesepdopna

109 [Toctynarter bopa

110 Bunel ciektpoB. CiekTp ypoBHEH dHEprun
aToMa BOJI0poja

11 CrioHTaHHOE U BBIHYKJEHHOE U3TyUYCHHE
cBeTa

112 Jlazep
Hyknonnas monens siipa I'eitsenOepra-

113 MBaHeHKO. 3apsi 1 MacCOBOE YUCIIO SApA.

W3oTtonsl. PagnoakTHBHOCTD

114

3aKOH paJlMOaKTUBHOrO pacrnajga. CBorcTea
WOHMU3UPYIOLIETo u3nydeHus. Bnusuue
PAaAOAKTUBHOCTH HA KMBBIC OPraHU3MBEI.
Josumerpus

115

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble
cuibl. Jledext maccel sapa. SAnepHbie
peakimu. SnepHsie peakTopsl. [IpoGiembl




YIPaBIsEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYeCKHE acleKThl pa3BUTHS sIEPHOM
SHEPreTUKU

116

Mertoabl perucTpanuy U UCCIIeI0BaHUS
3JIeMEHTapHBIX YacThll. DyHTaMEHTAIbHBIC
B3aUMOICHCTBUA. baprnoHbl, ME30HBI U
nentoHnsl. [Ipencrasinenue o CtangapTHOM
Mozenu. KBapk-TiirooHHast MOJIEb aJipOHOB

117

®dusuka 3a npeaenamu CTaHiapTHON
monenu. TémHasa maTepust U TEMHAsS
sHeprus. EquHCTBO (DM3HMYECKOM KapTHHBI
MHpa

118

Oransl pa3BUTUS ACTPOHOMHUU. 3HAYCHUE
aCTPOHOMMUHU

119

[TpuMeHMMOCTh 3aKOHOB (PU3UKU IS
O0BSICHEHHS PUPOJIBI KOCMHUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHIX
HCClIeIOBaHNH

120

CoBpeMEHHBIE ONITUYECKUE TEJIECKOTIBI,
pasuoTeNnecKonsl, BHEaTMOC(hepHas
aCTPOHOMUS

121

Bun 3Bé3mH0T0 HeOa. Co3Be3us, spKue
3BE3/bI, IJIAHETHI, UX BUIUMOE JIBH)KEHHUE

122

Conueunas cucrtema. Coxaue. ComHeyHas
akTUBHOCTb. McTounuk sHeprun CosHia u
3BE3]T

123

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKU.
Jnarpamma "ceKTpajabHbIM KJlacc —




CBETUMOCTE"

124

3B63,I[I>I rJIaBHOM IIOCJICA0BATCIIBHOCTHU

125

Buytpennee crpoenue 38€31. CoBpeMeHHbIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUH U
sBositoniy CosHIa U 3BE37. DTarlbl )KU3HU
3BE3]T

126

Mnuneunsiii [1yte — Hama ['anaktuka. Tunsl
rajlakTuK. YEpHbIe ObIPBI B APAX TaJaKTUK

127

Bcenennas. Paciupenue Beenennoit. 3akon
Xab6ma. Teopust bonbiroro B3pbIBa.
PenukroBoe nznmyueHue

128

MacmrabHast ctpykTypa Beenennoii.
MeraranakTuka

129

Hepeménnslie npo0iaeMbl aCTPOHOMUHT

130

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccneqoBaHue MarHUTHOTO TTOJIS
MOCTOSSHHBIX MarHUTOB'" MIIA
"UccenoBaHue CBOMCTB
¢deppomarnetrkos" winm "HccnenoBanue
JENUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Pu3NYECKUl IPAKTUKYM I10 TEME
"N3mepenue cunbel AMnepa" win "M3yuenue
3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
i "OnpeneneHne MarHuTHOM MHYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa”

132

®u3NYECKU IPAKTUKYM I10 TEME
"HccnenoBaHue IBIIEHUS




3JEKTPOMArHUTHOW MHIYKIUU" WIH
"OnpeneseHue HHIYKIIMA BUXPEBOTO
MarduTHOTrO I1ojs"

133

@uU3NYECKUM IPAKTUKYM 110 TEME
"UccnenoBanue siBJICHUS CAMOUMHIYKIIMK"
niu "COopka MOJIEH SJIEKTPOMarHUTHOTO
reHeparopa"

134

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasATHHKOB"

135

®dusnyeckuii MPaKTUKYM TI0 TeMe
"[IpeoOpa3oBanue SHEPTHH B IPYKHHHOM
MasgTHHUKE"

136

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOr0 TOKa 4epe3
IIOCJIEZI0BATEIBHO COEIMHEHHBIE
KOHJICHCATOP, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU TIEPEMEHHOr0 TOKa"

137

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3yueHne nmapamMeTpoB 3BYKOBOW BOJIHBI"

138

Pu3NYECKUil IPAKTUKYM 110 TEME
"N3mepenune nokasareis MpenoMIIeHUs
crexna" win "[lomyuenue n3obpaxxeHus B
CUCTEME U3 INTOCKOTO 3epKaJia U JIUH3bI"

139

Pu3nYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BellecTBa (Ha mpuMepe




xuakux auH3)" unu "M3mepenue
(hOKYCHOTO PACCTOSIHHS PacCEUBAIOIITUX
3"

140

@uU3NYECKUM IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEpHEepeHIINH
Y MoJisipu3anuu cpera'

141

DU3NYECKUN TPAKTUKYM I10 TEME
"OnpeneneHre UMNyJabca U SHEPTUU
penATUBUCTCKUX yacTull (1o gororpadusm
TPEKOB 3aPsDKEHHBIX YaCTUIl B MATHUTHOM
nose)"

142

OuznyecKkuil MpakTUKyM 0 TeMe
"U3mepenue nocrosinHou [linanka Ha
ocHOBe uccienoBanus Gporordpdexra” wmm
"NccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepe3 CBETOAMO/ OT HaNpsKeHUs "

143

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue CIeKTpa pa3pexeHHOrO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
noctostHHOUW Punbepra"

144

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (OHA C
HCMOJIb30BAaHUEM JO3UMETPA" UITH
"N3yueHune moraomeHus: 6eTa-4yacTuil
amoMuHuEM"

145

Pu3NYECKUl IPAKTUKYM 110 TEME
"HaOmronenus 3B€31H0r0 HeOa
HEBOOPYKEHHBIM IJ1a30M C HCIOIb30BaHUEM
KOMITBIOTEPHBIX NPUIIOKECHUN IS




oTpeieNICHUs TIOJIOKEHUST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEepHOIo MOMyIIapys U SIPKUe
3BE316!" WK "HaOmroaeHus B TENECKOII
JIyHBI, TUTAHET, TYMAHHOCTEH M 3BE3HBIX
CcKoIIeHuI"

146

O0001IeHrEe ¥ cUCTEMATH3alMs 3HAHNH.
Ponb pusuku u acTpoHOMUU B
9KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COIIMAIIEHOW U 3TUYECKOH chepax
JEATEILHOCTH YeJIOBEKa

147

O06o011ieHne 1 cucTeMaTu3alys 3HaHu.
Ponb 1 MecTo pU3HKHM U aCTPOHOMUH B
COBPEMEHHOW Hay4HOH KapTHHE MUpa

148

O060011eHre U cucTeMaTU3alus 3HaHUH.
Ponb pusmnueckoit Teopun B popMupoBaHUN
MIpe/ICTaBICHUH 0 PU3NYECKON KapTUHE
MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B
00111eM psZTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOE

149

O00011IeHEe ¥ cUCTEMAaTH3aLUs 3HAHUI IO
Teme "Kunemaruka"

150

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
Tteme "Kunematuka"

151

O0001IeHre 1 cUCTEMAaTH3alMs 3HAHUH 110
teme "JluHamuka"

152

O00011IeHIE U CUCTEMATHU3AaIMs] 3HAHUN 110
teme "Craruka TBepAOro tena'




153

O06o0061IeHre U cucTeMaTU3alus 3HaHUH| 110
Teme "3aKOHbI COXpAaHEHUS B MeXaHuKe"

154

O06o001IeHre U cucTeMaTU3alus 3HaHUH| 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Tteopun"

155

O0001IeHre ¥ cucTeEMaTH3alus 3HaHUH 110
teme "Tepmonunamuka. TernnoBbie
MalIuHe"

156

O06o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexo b

157

O060061eHre U cucTeMaTu3alus 3HaHu# 110
Teme "DnekTpuueckoe moie"

158

O06o011ieHre 1 cucTeMaTH3alys 3HaHuH 110
teMe "[locTosHHBIHN 21eKTpuyecKuil ToK"

159

O0600611eHne U cucTeMaTU3alus 3HaHu# 110
teMe "Toku B pa3inyHbIX cpepax”

160

O0001IeHEe ¥ cUCTEMAaTH3alU 3HAHUI 110
Teme "Marautaoe moie"

161

PesepBHelIit ypok. O6001ICeHHEH
cucTeMaTHU3alys 3HaHUH oTeme
"INeKTpOMarHATHAsTUH Ty KIS '

162

PeseprubIil ypok. O600611eHIE 1
CHCTEMATH3AINA 3HAHUH 110 TEME
"Mexannyeckue konedanus"

163

PeseprubIil ypok. O60061eHIE 1
CUCTEeMaTH3aIusl 3HAaHUH 110 TeMe
"JyIeKTpOMarHuTHEIE KoeOanus"




164

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucreMarusanys 3HaHui mo reme "Ontuka'

166

PesepBHbIil ypok. O0001ICHHE 1
cucreMarusanysa 3Hagui 1o treme "OCHOBEI

CTO"

167

PesepBHblii ypok. O60011eHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"KopnyckynsipHO-BOJIHOBOW Jyanu3m"

168

PesepBHblii ypok. O60011eHNE U
cucTeMaru3anys 3HaHui mo treMe "dusuka
atoma'"

169

PeseprubIit ypok. O6001IEHNE U
cucTeMaru3alys 3HaHuii 1o reme "dPuszuka
ATOMHOTO SIpa U AJIEMEHTAPHBIX YaCTHIL"

170

Peseprubiit ypok. O60011eHUE U
cucTeMaTH3alus 3HaHUH 1o Teme
"OnemeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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