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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma mo ¢usuke Ha YpOBHE CpeaHEro obiiero odpazoBaHusi pazpaboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM
nporpammsbl, npeactaBieHHbix B @I'OC COO, a taxxe ¢ yu€rom denepanbHoil padoyeit
nporpamMmbl BocniuTanusi 1 KoHuenuuu npenojgaBanusi yaeOHoro mnpenmera «Pusuka» B
oOpa3oBarenbHbIX oOpranuzanusx Poccuiickoit denepanuu, peanu3yroUMX OCHOBHBIC
o0pa3oBareabHbIE MPOTPAMMBI.

[Iporpamma 10 (Qu3uke onpeaenser o0sg3aTENbHOE MPEAMETHOE COACPIKAHUE,
yCTaHaBIMBAET PEKOMEHAYEMYIO MTOCIIE0BATEILHOCTD U3YUEHHUSI TEM U Pa3JIeloB yUYeOHOTO
npeaMera ¢ y4€TOM MEXIIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€H, JOTMKU y4eOHOTO
mpolecca, BO3PACTHBIX OcoOeHHOocTell oOyuvaronuxcs. Ilporpamma mno ¢usuke gaér
MPEACTABICHUE O UENSIX, COJAEpKaHUM, OOWEeH cTpaTeruu OOy4YeHHUs, BOCIUTAHUA U
pa3BUTUS OOydYarOlIUXCs cpeacTBaMu ydeOHoro mpeamera «Dusnka» Ha yriyOoJIEHHOM
YPOBHE.

N3ydyenne kypca (usuku yriyOJaEHHOrO YPOBHsS IO3BOJIIET pealu30BaTh 3ajauu
po(eCCUOHAIBHON OpUEHTALMY, HAITPABJICHO Ha CO3[JaHUE YCIOBUM JUIsl MPOSIBIIEHUS CBOUX
MHTEJUIEKTYaJIbHBIX ¥ TBOPYECKUX CIOCOOHOCTEH KaXKIbIM OO0Yy4YalolUMCs, KOTOpbIE
HEOOXOAMMBI Il TPOJNOJDKEHHS 00pa3oBaHMs B OpraHM3alusx MpodecCHOHaTbHOTO
o0Opa30BaHMsI 110 Pa3INYHBIM (PU3UKO-TEXHUUYECKUM U MH)KEHEPHBIM CHELIMATbHOCTSIM.

B nporpamme no ¢usnke onpenenstoTcs IIaHUPYEeMbIe pe3yJbTaThl OCBOCHUS Kypca
¢u3MKM Ha YpOBHE cpeAaHero ooOmero oOpa3oBaHMs: JHMYHOCTHBIE, MeETalpeAMETHbBIE,
npeAMeTHbIe (Ha yriyOoJ€HHOM ypoBHE). HaydHO-METOONOrM4ecKkol OCHOBOM ISt
pa3paboTku TpeOOBaHUI K JIMYHOCTHBIM, METANPEIMETHBIM M NPEIMETHBIM pe3yibTaTaM
oOydJaronuxcsi, OCBOMBIIUX TMporpaMMy 1o (U3MKE Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHUs HA yIIIyOJIEHHOM YPOBHE, SIBJIIETCS CUCTEMHO-AEATEIbHOCTHBIN MOJIXO/I.

[Iporpamma 1o pu3MKe BKIIOYAET:

IUTAaHUPYEMBbIE PE3YNIbTaThl OCBOEHUA Kypca (DU3MKHU Ha yriyOJIEHHOM YPOBHE, B TOM
qHClie IPEeIMETHBIE Pe3YIbTAThI 10 TofaM 00yUYeHHUS;

conepxkanue yueoHoro npeamera «dusukay mo rogam o0ydeHHs.

[Iporpamma no (usuke MMeEeT MPUMEPHBIA XapakTep U MOXKET ObITh HMCIOJIb30BaHA
YUUTEIAMHU (PU3MUKH JI51 COCTaBJICHHUS CBOMX Pab0UYUX MPOTPaMM.

[IporpaMmMa 1o ¢u3MKe HE CKOBBIBAET TBOPYECKYI0 HWHHUIIMATUBY YyUYWTEIEeH U
MIPEAOCTABIIAET BO3MOXHOCTH JUISl PEATM3ALMM PA3JIMYHBIX METOJMYECKUX IOAXOI0B K
npenofaBaHuio (GU3MKU Ha YriyOJEHHOM ypOBHE IMPH YCIOBHM COXpaHEHHs 00s3aTeabHON
YacTH COJEPKaHMsI Kypca.

du3nka Kak Hayka o HambOojee OOIIMX 3aKOHaX NPUPOJBI, BBICTyHasi B KauecTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCHT CYUIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHUU 00
okpyxatomeMm mupe. llIkompHBIA Kype U3UKH — CHCTEMOOOPA3YIOMHA ISl €CTECTBEHHO-
HAy4YHBIX YYEOHBIX MPEIMETOB, TOCKOIbKY (DU3NYECKHE 3aKOHBI JI€KAT B OCHOBE MPOIIECCOB



W SBIICHWW, M3y4aeMbIX XHMHEH, Ouonorued, ¢usmueckonn reorpadueid U acTpOHOMUEH.
Hcnonp30BaHne M aKTUBHOE NPHUMEHEHHE (U3UYECKUX 3HAHMM OMPEIENIUIIO XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B chpepe IHEPreTUKU, TPAHCIIOPTA, OCBOCHHUS
KOCMOCa, TMOJYYEHHUsI HOBBIX MaTEpPHAIOB C 3aJaHHBIMHU CBoWcTBamu. M3yudeHue usuku
BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOM KapTUHBI MHUPA
oOyuvaronierocs, B (pOpMHUpPOBAHUE YMEHHI MPUMEHATh HAyYHBIA METOJl MO3HAHUSA IpPH
BBITIOJIHEHUU UMHU YYE€OHBIX UCCIIEOBAaHUM.

B ocHOBYy Kkypca ¢u3MKH Ha ypOBHE CpelHEro oOIero oOpa3oBaHUs MOJIOKEH P
UJeH, KOTOPbIE MOYKHO PACCMaTPUBAaTh KaK IPUHILIUIIBI €M0 MOCTPOEHUS.

Hoen yenocmunocmu. B COOTBETCTBUHU C HEU KyPC SABIIAETCS JOTUUECKHU 3aBEPIIEHHBIM,
OH COJIEP’KUT MaTepual U3 BCEX pa3JiesioB (M3MKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOH,
TaK U COBPEMEHHOU (PU3UKH.

Hoea cenepanuzayuu. B coOOTBETCTBUU C HEW marepuan Kypca (U3UKUA OObEIUHEH
BOKpYT (u3nueckux Teopuil. Benymmm B kypce siBisieTcs (OpMUpPOBAHUE MPEACTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanusa  nOpeanonara€T  HUCHOJIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (U3HKHU C
pa3BuUTHEM 0O0IIecTBa, a TakkKe C MHPOBO33PECHUYECKUMHU, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MPOOIEMaMHU.

Hoea npuknaonoii nanpasnennocmu. Kypc ¢Gusuku yriry0iaEHHOTO  ypOBHS
MpEANoiaraeéT 3HAKOMCTBO C IIUPOKUM KPYroM TEXHHYECKUX U TEXHOJOTHYECKHUX
MPUJIOKECHUN W3YyUYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBarOTCS HAa YPOBHE
OOIIMX NMPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea rxonozuzayuu peanusyercs MOCPEICTBOM BBEJICHUS AJIEMEHTOB COAEpKaHUSA,
MOCBALIEHHBIX 3KOJOTUYECKUM IPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C PA3BUTHEM
TEXHUKM W  TEXHOJOTWHA, a Takke OOCyXIeHus TpobieM  paroHaIbHOTO
MIPUPOIONIOIB30BAHUS U KOJOTHUECKONW O€30MacCHOCTH.

OcBoeHue cojiepkaHuss MporpaMMbl MO (PU3HKE JOKHO OBITh IOCTPOCHO Ha
NPUHIUMIIAX CHUCTEMHO-AEITENIbHOCTHOTO moaxona. Jlnsg ¢dusuku peanusanus 3THUX
NPUHIMIIOB 0a3upyercs Ha UCHOJIb30BAHUU CaMOCTOATEIBLHOTO JKCIIEPUMEHTa Kak
MOCTOSIHHO JCHCTBYIOIIETo akTopa yueobHoro mpoiecca. s yramyOoa€HHOTO YPOBHS — 3TO
CHUCTEMa CaMOCTOSATEIBHOTO YYEHMUYECKOTO HSKCIEPUMEHTa, BKIIIOYAIOLIET0 (PPOHTAIBHBIC
YYEHHUYECKHE OMNBITHI MPU U3YyYEHHWH HOBOI'O MaTepHalia, JJabopaTOpHbIE padOThl U PabOTHI
npakTukyma. [Ipu 3TOM BO3MOXHBI [1Ba crioco0a peann3anuu GU3HUecKoro npaktukyma. B
MEPBOM CiIydae MPaKTUKyM mpoBoauTcs ymbo B konme 10 m 11 kmaccoB, nubo mocie
MEPBOTO W BTOPOTO TOJYTOAUN B KaXJAOM M3 OTUX KiaccoB. Bropoil cmocod — 310
WHTErpanus paboT MPaKTUKyMa B CUCTEMY JTAOOPATOPHBIX PabOT, KOTOPHIC MPOBOMASTCS B
npouecce u3ydeHus paszaena (temsl). [Ipu 3ToM moj paboTamu MpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE HCCIENOBAHUE, KOTOPOE IPOBOAUTCA IO PYKOBOJCTBY CBEPHYTOIO,
0000mEHHOT0 BUa 0€3 MOIIaroBoi HHCTPYKIUH.

B nporpamme no ¢usnke cuctemMa y4eHMUECKOTO IKCIIEPUMEHTA, JTa0OpaTOPHBIX padoT
U MpaKkTHUKyMa MpPEACTaBICHA €AUHBbIM IMepeuyHeM. BpiOop TeMaTuku st 3THX BUIOB



YUEHUYECKUX MPAKTHUYECKUX pPadOT OCYIIECTBISETCS Yy4YaCTHHUKAMU 00pa30BaTEIbHOTO
mpolecca UCXOAs U3 O0COOCHHOCTEW MOYypOYHOTO IJIAHMPOBAHHUS M OCHAIllEHUs KaOuHeTra
¢usuku. Ilpu sTOM oOOecneynBaeTcsi OBJAJEHUE OOYYAIOIIMMHUCS YMEHUSIMU TPOBOAMTH
NpsIMbIE M KOCBEHHBIE M3MEPEHHUS, UCCIEAOBAaHUS 3aBUCUMOCTEN (DU3NYECKUX BEITUYHH U
MOCTAHOBKY OIIBITOB O MPOBEPKE MPEATIOKEHHBIX TUTIOTE3.

bonbiioe BHUMaHuE yAENsAeTCs PEUICHHIO Pacuy€THBIX M KauyeCTBEHHBIX 3anad. [Ipu
ATOM JJIsi pacyE€THBIX 3a/lady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO 33JaHHOW U HESIBHO
3alaHHOM  (PU3MYECKOW MOJIENIbI0, TO3BOJISIONIME TMPUMEHSTh W3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jiesia Kypca, TaKk U UHTErpupysl IpUMEHEHUE 3HAHUM U3
pasHbIX pas3fenoB. s KadyeCTBEHHBIX 3a/Jad MPUOPUTETOM SIBISIOTCS 3a/laHus Ha
oO0BsICHEHHE/TIpeICKa3aHne MPOTeKaHUsI (PU3NUYECKUX SBICHUM U MPOLIECCOB B OKpPYKAIOIIEH
KU3HU, TpeOyroue BblOOpa  (QU3MUECKOW MOJENM Ui  CUTyallud  IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu PI'OC COO Kk MarepuasbHO-TEXHUYECKOMY
o0ecreyeHunto y4eOHoro npouecca Kypc Gu3nKy yriayOJaéHHOTO ypOBHS Ha YPOBHE CPEITHETO
oO1ero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX MPEAMETHOro kabuHera. B xabunete
¢bu3uKd JOKHO OBITh HeoOXxoaumoe jgabopaTopHOe OOOpYIOBAaHHME JJisi BBITIOJHEHUS
yKa3aHHBIX B MPOrpaMMe Mo (U3HUKE YYEHHUUECKUX OIBITOB, JaOOPATOPHBIX paboT U paboT
MPaKTUKYMa, a TaKKe JEMOHCTPAlMOHHOE 000pYI0BAHHE.

JleMoHcTpaniuoHHOe 000pynoBaHue (HOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU U 00ECIEYMBAECT MOCTAHOBKY MEPEUYUCIECHHBIX B MPOrpaMMe
1o (U3UKE KIFOUYEBbIX JEMOHCTPALUN I UCCIEI0BAaHUS N3y4YaeMbIX SBJIEHUI U MPOLIECCOB,
SMIOUPUYECKUX U (PYyHIAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIabopaTopHoe 000pyI0BaHUE 71l YYEHUUYECKUX MPAKTUYECKUX padoT GopMHUpYyETCs B
BUJIE TEMAaTUYECKUX KOMIUICKTOB U 00eCIeYrBaeTCsl B pacuére OJJHOTO KOMITJIEKTa Ha JIBYX
oOyuaroruxcsi. TemaTH4eckue KOMIUICKThI JIa0OpaTOpHOTro 00OPYIOBAaHUS JIOJKHBI OBIThH
MOCTPOEHBI HA KOMIUIEKCHOM HCTIOJIb30BaHUM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHUJI€ LIU(PPOBBIX JTAOOPATOPHUH.

OCHOBHBIMHU 1IEJISIMU U3y4Y€HUSI PU3UKHU B 001IeM 00pa30BaHUU SABJISIOTCS:

dopMupoBaHHE WHTEpeca W CTPEeMJICHHS OOYYarolMXCsi K HAaydHOMY HW3YUYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAy4YHOM METOJEe TO3HaHus U (popmHupoBaHHe
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSIM;

(dopMupOBaHrE HAYYHOTO MHPOBO33PECHHSI KaK pe3yJbTaTa M3yuyeHUs] OCHOB CTPOSHUS
MaTepuu M (PyH/IaMEHTABHBIX 3aKOHOB (DM3HKU;

(opMupoBaHrEe yMEHHUM OOBSICHATD SIBICHUS C UCMOJb30BaHUEM (DU3HUECKUX 3HAHUN U
HAYYHBIX J0Ka3aTeNbCTB;

dbopmMupoBaHUe MPEACTaBICHUN O POJIU (U3UKU JJIs1 PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TMPEACTaBICHUM O BO3MOXHBIX cdepax Oyaymed mnpodeccrnoHaIbHOMI
JESITeIbHOCTH, CBS3aHHBIX C (PU3UKOM, MOJArOTOBKA K JalbHEWUIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUH.



JlocTikeHre 3THX Telield 00eCIeYnBaeTCs PEIICHUEeM CIEAYIONUX 3a/7ad B MPOIecce
H3y4deHus Kypca GU3NKU Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus:

npuOOpeTeHHe CUCTEMbI 3HaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKJIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (GU3HKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3HKH;

dbopMHupOBaHWE YMEHUH TIPUMEHSATH TEOPETUYECKHE 3HAHUS ISl OOBSCHEHUS
(bu3nYecKuX SBICHUN B IPUPOAC U JUIsl IPUHATHUS MPAKTUUECKUX PEUICHUHN B TOBCEIHEBHOM
KU3HH,

OCBOCHHE CIIOCOOOB pEIICHUS PA3IMYHbIX 337a4 C SBHO 3aJlaHHOM (U3HYECKOU
MOJIETIbIO, 3a/ay, MOJAPa3yMEBAIOIINX CAMOCTOSTENBFHOE CO3/1aHue (PU3UYECKOW MOJICNH,
aJICKBaTHOM yCIIOBUSM 33291, B TOM YHCJIE 3a]1a4 HHKCHEPHOTO XapaKTepa;

NOHUMaHUEe (PU3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMHU CaMOCTOSATEIHLHOTO TUTAHHUPOBAHUS W MPOBEACHUS (HHU3HMICCKUX
DKCIIEPUMEHTOB, aHaJIN3a W WHTEpPHpeTanuy WHGOPMAIMH, OMpPEACICHUS TOCTOBEPHOCTH
MOJTYYCHHOTO pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM I pa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUYECKOM
NeSTEHHOCTH;

pasBuTHE HHTEpeca K cdepam MpodecCHOHANBHOW ACATEIBHOCTH, CBS3aHHOW C
(bu3uKOoN.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIH YpOBEHb H3yUCHHUS
yueOHoro mnpenMera «du3nka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHUsS BBIOMpAETCS
OOyJaroIMMUCs, TUIAHUPYIOIIMMU TPOAOHKEHHE O0pa3oBaHUS 10  CIEUATBLHOCTIM
(hU3UKO-TEXHUUECKOTO MPOUIISL.

Ha wusyuenue ¢usuku (yriayOnéHHbIM YpPOBEHb) HaA YPOBHE CPEIHEr0 OOIIero
oOpazoBanust otBoautcst 340 wacos: B 10 kmacce — 170 yacoB (5 ywacoB B Henenio), B 11
kiacce — 170 gacoB (5 4acoB B HEJEIIO).

[Ipensaraemplii B mporpaMme 1o (pU3MKE NEpeueHb JTaOOPATOPHBIX M MPAKTHUYECKUX
paboT SABISETCS PEKOMCHJIOBAHHBIM, YUUTENb JCIACT BBHIOOP MPOBEIACHUS JTA0OPATOPHBIX
paboT U OMBITOB C YUETOM UHAUBUIYATBHBIX 0COOEHHOCTENH 00YyUYarOIINXCsl.



COILEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hay4ynblid MeTO/ MO3HAHMSI IPUPOBI.

®dusuka — QyHAaMeHTalnbHasl Hayka o npupoje. HayuHblil MeTo O3HAHUS U METObI
UCCIIEIOBaHMS (PU3UUECKUX SBICHUI.

DKCIepUMEHT U TEOpHS B Mpoliecce Mo3HaHus Mpupoabl. Habmoaenne u sKkCrepuMenT
B (hU3HKeE.

Crioco0sbl n3mMepeHust GU3NUECKUX BEIMYMH (QHAIOTOBBIE U U(POBBIE U3MEPUTEIBHBIC
IpUOOpPBI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT U3MEpPEHU (PU3NUECKUX BETUYMH (a0COIIOTHAS M OTHOCUTENbHAS).

MopenupoBanue (U3MUECKMX SBJICHUA W TPOLECCOB (MaTepHalibHas TOYKa,
abCONIOTHO TBEPIOE TENO, HAealdbHAasl >KUAKOCTb, WACANBHBIM TIa3, TOUYEUYHBIA 3apsin).
I'unore3a. ®U3NUECKUIl 3aKOH, TPAHUILIBI €r0 MPUMEHUMOCTH. Du3ndeckas Teopus.

Ponp u mecto Qu3uku B (HOpMHUpPOBAaHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
MPaKTUYECKOM AESITEIbHOCTHU JTIOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepeHre cuiibl TOKa M HANPSOKEHHS B LENM IOCTOSHHOTO TOKAa MPHU ITOMOIIH
aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakOMCTBO ¢ uu(dpoBoil mabopatopueir mno Qusuke. Ilpumepbl u3MepeHus
(r3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYHKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrkeHrne. OTHOCHTEIBHOCTh MEXAHWYECKOTo JBMKEHMs. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3a1a4u MEXaHUKHU.

Panuyc-BekTop MaTepHalbHONM TOYKHM, €ro NMPOEKIWH HAa OCU CUCTEMBI KOOpAUHAT.
Tpaekropusi.

Ilepemenienue, CKOpOCTh (CpelHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepuanbHOW TOYKH, UX TPOEKIIMH HA OCU CHUCTeMbl KoopAauHaT. Clio)keHHe nepeMeleHHil
U CIIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE W PABHOYCKOPEHHOE NPSIMOJUHENHOE JABWKEHHE. 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUaIbHON TOYKU OT BPEMEHH U UX Irpauki.

CBoOoaHOe naseHue. Y CKOpeHre CBOOOIHOTO MajieHus. JBrkeHue Tena, OpOIIeHHOTo
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU U YCKOPEHUSI MaTepuaibHON
TOYKHM OT BPEMEHHU U UX TpaduKu.

KpuBonunennoe nBukeHue. JIBHKEHME MaTEPUAIBHOM TOYKM II0 OKPYKHOCTH.
VYrinoBas u nmHeWHas ckopocTh. Ilepuon m wactora oOpamenus. lleHTpocTpeMurensHOe
(HOpMaJIbHOE), KacaTeJIbHOE (TaHI€HIIMAIBHOE) U ITOJIHOE YCKOPEHHE MAaTEPUATIbHOW TOUKH.

TexHuueckue yCTpOMCTBA M TEXHOJIOIMYECKUE IPOLECCHL: CIUIOMETP, IBUKCHHE
CHapAI0B, LICTIHBIC, IIECTEPEHYATHIE U PEMEHHBIE MepeIaul, CKOPOCTHBIE TU(THI.



Jemoncmpayuu.

Mopeinb cucTeMbl OTCYETA, MILTIOCTPALUsl KHHEMATHUYECKUX XapaKTEPUCTUK JBUKEHUS.

CniocoObl uccie10BaHusl IBUKEHU.

Nnnroctpanus npeaebHOro NePEXo/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHuie ABUKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpOIIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

HanpasneHue cKopocTu Ipu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHue TyTel, TPAeKTOpHUM, CKOPOCTEW ABUMKEHHUSI OJHOTO M TOTO K€ Tela B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydenune HepaBHOMEPHOI'O IBUKEHUS € LIEIIBIO ONPEIEICHUs] MTHOBEHHON CKOPOCTH.

N3mepenne ycKOpeHHs TpU MNPSIMOJIMHEMHOM paBHOYCKOPEHHOM JBHKEHUH I10
HAaKJIOHHOW IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IPA PABHOYCKOPEHHOM JIBUKEHUU.

W3mepenue yckopeHuss CBOOOJHOTO majeHUs (PEKOMEHJOBAHO MCIIOJIb30BaHHE
1udpoBoii 1abopatopun).

N3yuenue nABMKEHHS Tena, OPOLIEHHOTO TOpU30HTaIbHO. IIpoBepka rumoressl O
IPSMOK TIPOMOPUMOHAIBHON 3aBUCUMOCTHM MEXKAY JNaIbHOCTBIO IIOJETa W HaYaJdbHOMU
CKOpOCTBIO TeIa.

N3ydenune nBUKEHUs Tella 110 OKPYKHOCTH C TIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IepHOJa OOpalleHHss KOHUYECKOrOo MasiTHUKAa OT €ro
ITapaMeTPOB.

Tema 2. lunamuxa.

IlepBbit  3akoH  Herotona. HMHepuumanbHble  cucrtemsl  orcu€ra.  IIpuHnmn
oTHOocuTenbHOCTU ["anunes. HemnepuuanbHble cUCTEMBI OTCUETA (OIPECIICHNE, IPUMEPDI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cuil.

Bropoii 3akoH HbroToHa 111 MatepuaibHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TITOTEHUSA. OKBUBAJEHTHOCTh T'PABUTALMOHHOW W WHEPTHOU
MAaCCBI.

Cuna T1sokecTd. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO MaiCHUS OT BBICOTHI Haj
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduyeckoi mupoThl. JBHkeHHe HEOECHBIX TeNl U UX
cnyTHUKOB. 3akoHbl Kemiepa. IlepBas kocmMudeckass CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABUKYILErocs C yCKOPEHUEM.

Cuna tpenust. Cyxoe TpeHue. Cuia TpPEHHS] CKOJBXKEHUS M CHJIA TPEHHUS TOKOS.
Koaddumument tpenns. Cuna conpoTUBIIEHUS MPU IBUKEHUU TeJla B )KUIKOCTH WU rase, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUSI.

Hasnenue. 'mapocratnyeckoe napienue. Cuna Apxumena.

TexHHuuecKue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIIMITHUKY, JBHKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.



Jemoncmpayuu.

Habmtoenue nB>KeHuUs Tell B MHEPLUATIbHBIX U HEMHEPLUATIbHBIX CHCTEMaxX OTCUETA.

[IprHIMI OTHOCUTEIBHOCTH.

Kauenue AByX HWJIMHIPOB WM WIAPOB PA3HOM MAacChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIMAIBHON CUCTEMBI OTCYETA.

CpaBHEHHE PABHOJEHCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CUJI C NMPOU3BEICHUEM MAcCChI
T€Jla Ha €r0 YCKOPEHUE B MHEPLUHUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOJICUCTBUSA TEIL.

N3MmepeHne macc 1o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTAICHUH.

[leHTpoOeKHbIE MEXaHU3MBI.

CpaBHEHME CHUJI TPEHHMSI IOKOSI, KAYEHHSI U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOACHCTBYIOMIEH CHUJI MpU JABMXKEHUM Opycka IO HAaKJIOHHOMN
IJIOCKOCTH.

[IpoBepka TrumoTe3bl O HE3aBUCUMOCTH BPEMEHM JBUKEHHS OpycKa IO HAKJIOHHOU
IJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €TI0 MAaCCBI.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B MIPYKUHE U PE3UHOBOM
oOpasiie, ot ux aedopmMarium.

N3yuyeHne NBHKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBHIO, NEPEKUHYTOW Yepe3 JErKUMN
OJI0K.

N3mepenne koadduimenTa TpeHHs MO BEIUYMHE YriaoBoro KoddduimeHTa
3aBucuMocTy F(N).

UccnepoBanue paBuxeHUss Opycka [0 HAKJIOHHOM TIJIOCKOCTH C MEPEMEHHBIM
KO3 PUITMEHTOM TPEHUSI.

N3ydenune nBMKEHUsS Ipy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomoTHO TBEpHOoe Teno. IlocTymarenbHoe M BpalllaTeIbHOE JIBHIKEHHE TBEPIOTO
Tema. MOMEHT CHIlbl OTHOCHUTENIBHO ocu BpameHus. [lmedo cunbl. ClioxeHune Ccuil,
IIPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTn Tena.

YcnoBus paBHOBECHs TBEPAOTO TeA.

YcroitunBoe, HeycTOHYNBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuuecKkne yCTpOUCTBA U TEXHOJIOTUMYECKUE MPOLIECCHI: KPOHIUTENH, CTPOUTEIbHBIN
KpaH, pelETyaTble KOHCTPYKIIUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPALCHUS.

KoncTpyrnpoBanne KpOHIITEMHOB U PaCUYET CUII YIPYTOCTH.

N3ydenne ycToOMunBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.



Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbc maTepruanbHOM TOYKH, CUCTEMBI MATEPUANIBHBIX TOYEK. LIeHTp Macc cucremsl
MaTepualbHbIX TOUeK. Teopema 0 JBUKEHUU IIEHTPa Macc.

NMnynibe CUITBI M U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnyJsibca mMaTepuaibHOM TOuku. lIpeacTaBieHrne O COXpaHEHHMH MOMEHTA
UMITYJIbCA B LICHTPAIbHBIX MOJSX.

PaboTa cuiibl Ha MajioM M Ha KOHEYHOM nepemelieHuu. ['paduueckoe npeacraBieHue
pabOTHI CHITHI.

MOIIHOCTH CHUJIBI.

Kuneruueckasi sHeprusi MmaTepualibHON Touku. TeopeMa 00 M3MEHEHUH KUHETUYECKOMN
SHEPIrUH MAaTEPUAIBHON TOUYKH.

[loreHunanbHple W HENOTEHUUAIbHBIE  CWibl.  lloTeHIManbHass  SHeEprus.
[ToTeHumanbpHasi SHEPTUs YNPyro AePpopMUPOBaAHHON MpYyKUHBI. [loTeHIManbHass YHEPTUs
T€Ia B OJHOPOJHOM TpaBUTAalMOHHOM T1one. [loTeHumanbHass »SHeprus Tena B
IPaBUTAIIMOHHOM TIOJIE OJHOPOJHOIO Iapa (BHYTPHM U BHE miapa). Bropas kocMmuueckas
CKOpPOCTb. TpeThs KOCMUYECKAsE CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKON YHEPTUU CUCTEMBI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHne bepHyUM IS UACAIBHOU KUAKOCTHU KaK CIIEACTBUE 3aKOHA COXPAHCHUS
MEXaHUYECKON SHEPTUU.

TexHudeckre yCTpOMCTBA U TEXHOJIOTUUECKUE MPOILIECCHI: IBUKEHUE PAKET, BOJOMET,
KOTEP, MPY>KUHHBIN MUCTOJIET, THPOCKOII, (PUTYPHOE KaTaHUE HA KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

HN3mepenne MOITHOCTH CHUJIBL.

N3MeHeHune sHEpTUM TeJla MPU COBEPIICHUH PaOOThI.

B3auMHbIe npeBpanieHns KHHETUYECKOW Y MTOTEHIIMAJIBbHOW SHEPTUM MPU JIEVCTBUMU HA
TEJIO CHJIBI TSXKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu CBOOOHOM MaJCHUHU.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenune nmirynbca Tesna no TOpMO3HOMY ITYTH.

N3mepenne cuitbl TSITH, CKOPOCTA MOACIH JIEKTPOMOOMIISI 1 MOIITHOCTH CHJTBI TSTH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA TEJIa C UMITYJIbCOM CHUJIBI.

Hccnenoanne coxpaHeHHs UMITYJIbCa ITPU YIIPYTOM B3aUMOJEHCTBHM.

N3MepeHne KWHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY MYTH.

CpaBHEHHE U3MEHEHUS MMOTEHITUATBHOU SHEPTUH MPYKUHBI C pa0OTOM CHUITBI TPEHUS.

Omnpenenenre pabOTHI CHIIBI TPEHUS MIPU ABMKCHUH TeJIa TT0 HAKJIOHHOW TIIIOCKOCTH.

Paznen 3. MoJsiekyJsipuasi Gu3nKa u TEPMOJAMHAMUKA.



Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU Meopul.

OcCHOBHBIE TOJIOKEHHSI MOJIEKYJsipHO-KuHeTnyeckoil teopun (MKT), mx omnbiTHOE
obocHoBanue. Juddysusa. bpoyHoBckoe — aBmwkeHHE.  XapakTep  JBIKEHUS U
B3aMMOJEHCTBUS YaCTHUIl BellecTBa. MOJIeM CTPOCHUS T'a30B, KUAKOCTENW U TBEPABIX TE U
O0OBSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE ATUX Mojesieil. Macca M pa3Mepbl MOJICKYI
(atomoB). KonuuectBo BemectBa. [loctosinaass ABorajpo.

TeroBoe paBHoBecue. Temneparypa u crnocoObl €€ uaMepenus. lllkana Temneparyp
Llenbcus.

Mogens uaeanbHOrO ra3za B MOJIEKYISIPHO-KMHETHYECKOM TEOpHUM: YaCTHIBI Ta3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

I'azoBble 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. AOcoioTHas TemmepaTypa
(wkana temmneparyp KenbBuna). 3akon /lanbrona. M3ompoueccel B Ha€aqbHOM Ta3e ¢
NOCTOSIHHBIM ~ KOJIMYECTBOM BelmiecTBa. ['paduueckoe mnpeacTaBieHHE H30MPOLIECCOB:
U30TepMa, U30X0pa, u3odapa.

CBs3p MeXIy IABICHHEM M CpEOHEH KHHETUYECKOW HSHEPrued INOCTYIATEIbHOTO
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJ MJIE€AbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOW TEOPHH HJICAJIBHOTO I'a3a).

CBsi3b  aOCONIOTHOM TemmepaTypbl TEPMOJIMHAMUYECKOW CHUCTEMBI CO CpeaHen
KMHETUYECKOW SHEPTUEH MOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckre yCTpPOMCTBA U TEXHOJOTHUECKHE IPOILIECChI: TEPMOMETpP, OapoMeTp,
MIOJIy4Y€HHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anuchbio peaibHOTO OPOYHOBCKOTO JBUXKECHMUSI.

Hubdy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTskeHnE MOJIEKYII.

Mojenu KpUCTAUINYECKUX PELIETOK.

HabGnronenue u vicciieoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

HccnenoBanne mporecca yCTaHOBJICHHS TEIIOBOTO PABHOBECHS MPU TEIJIOOOMEHE
MEXY TOPSAYEN U XOJIOAHOU BOJOM.

N3yuyenne M30TEpMUYECKOro IMpoiiecca (PEeKOMEHJI0BAHO HCIOJIb30BaHUE LU(PPOBOI
71a00paToOpun).

N3yuyeHnne n30XopHOTO mpoiecca.

N3yuenune nzobapHOTO Mporiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmonunamuueckass  (TJ[) cucrema. 3agaHue  BHEIIHUX  YCIOBUM ISt
TEPMOJMHAMHUYECKOM CHUCTEMBbI. BHemmHue u BHYTpeHHHE mapaMmeTpbl. [lapameTpsl



TEPMOJMHAMUYECKON CHCTEMBI KaK CpPEIHME 3HAUYEHUS BEJIMYMH, OMMUCHIBAIOIINX €&
COCTOSIHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe Hayajo TEPMOJUHAMHUKHU. Camonpoun3BoibHas penakcanus
TEPMOJMHAMUYECKON CUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mogens uaealbHOr0 rasa B TEPMOJUMHAMHKE — CHCTEMa YPAaBHEHUMW: ypaBHEHUE
MenneneeBa—KnaneipoHa W BBIpaXEHUWE JUIsI  BHYTPEHHEHW DHEPIUM. Y CIIOBUS
OPUMEHUMOCTH 3TOM MOJENIW: HU3Kasg KOHLEHTPALMS YacCTULl, BBICOKHE TEMIIEPATYPHI.
BripakeHne 111 BHyTPEHHEN SHEPTUH OJJHOATOMHOTO UJICaJIbHOTO rasa.

KBa3ucrarnueckue u HECTaTHUYECKUE MPOLECCHI.

DneMeHTapHas paboTa B TepMOIMHAMUKE. Berauciienne paboTsl 1o rpaduky mporiecca
Ha pV-auarpaMmme.

Teronepenadya kak cnoco0® M3MEHEHUsT BHYTPEHHEW SHEPIUHM TEPMOJIMHAMHYECKOU
cucteMbl 0e3 coBepiieHus: padboThl. KOHBEKIIMSA, TEMIONPOBOIHOCTD, U3TyUCHHUE.

KomnuectBo Temmotel. Temno€MKoCTh Tena. YaenbHas W MOJSPHAS TEIIOEMKOCTH
BelIeCTBa. Y paBHeHHEe Maliepa. Y ielibHas TEIUIOTa CTOPAaHUs TOIUIMBA. PacuéT konmuecTna
TEIJIOTHl IpH Teronepenaye. [lonarue 06 agnadbaTHOM mpouecce.

[lepBbIit 3ak0H TepMoaUHAMUKU. BHyTpeHHsist sHeprus. KoiaumdecTBo TerioTsl U paboTa
KaK MEpbl U3BMEHEHUSI BHYTPEHHEN SHEPTUH TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoii 3ak0H TEpMOJWHAMHMKHM [JII PABHOBECHBIX IIPOLIECCOB: YEpPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMUUECKON CUCTEMBI TPOXOJIUT €IUHCTBEHHAS ajauadara.
AOGcoitoTHas TemMmeparypa.

BTopoii 3akoH TEepMOAMHAMUKHK JUIsi HEPABHOBECHBIX MPOLECCOB: HEBO3MOKHO
nepeaarb TEIIOTy OT Oojee XOJOIHOTO Telna K Oojee HarperomMy 0e3 KOMIICHCAI|H
(Knaysuyc). Heo6paTuMoCTh NPUPOAHBIX MTPOIIECCOB.

[Tpunumne! necteus TerioBbix MamuH. KII/I.

Makcumanbnoe 3HaueHue KIIJ. [ukin Kapno.

DOKOJIOTUYECKUE AaCHEeKThl HMCIOJb30BaHUS TEIUIOBBIX JBHUrarenei. TermoBoe
3arps3HEHUE OKPYKAIOIIECH Cpe/Ibl.

TexHuyeckre  yCTPOMCTBA M TEXHOJOTHYECKHE  MPOIECCHI:  XOJOJWJIbHUK,
KOHJIUIIMOHED, JTU3CJIbHBIM U KapOrOpaTOpHBIA ABUTATENIH, MapoBas TypOWHA, TMOIy4YEHUE
CBEPXHU3KUX TEMIEPATYP, YTHIN3ALMS «TEIIOBBIX» OTXOJIOB C HCIOJIb30BAHUEM TEILJIOBOTO
Hacoca, YyTWIM3alus OWOOPTraHWYECKOTO TOIUIMBA JIJIi BBIPAOOTKH «TEIUIOBOW» U
AIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenune Temmneparypsl pu aanadbaTuieckoM pacIlIupeHUN.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CniocoObl U3BMEHEHHs] BHYTPEHHEW SHEPTUU.

HccnenoBanue annadbaTHOTO Ipolecca.

KomrbrorepHabie MOAEIHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3mepenune yaenbHON TEIITOEMKOCTH.



Hccenenosanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3ydyeHnne  B3aUMOCBSI3U  DSHEPIUM  MEXKMOJEKYJISIPHOTO  B3aWMOJICUCTBUSA U
TeMIEPATypPbl KUIIEHUS KUJTKOCTEM.

Tema 3. Acpecammnwie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue U KoHjeHcalus. lMcmapeHne M KUINEHUE. YJenbHas TemioTa
napooOpa3oBaHUsl.

HacellieHHBIE M HEHACBIIIEHHbIE Mapbl. KadecTBEeHHas 3aBUCHUMOCTh IUIOTHOCTU M
JaBJICHUS HACBHIIMIEHHOTO Iapa OT TeMIlepaTyphbl, HMX HE3aBUCUMOCTh OT O00BEMaA
HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT IABJICHUS B )KUJIKOCTH.

BrnaxxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Tépnoe teno. Kpucramnmueckue u amopdubie Tena. AHH3OTPONMS CBONCTB
KkpuctauioB. [InaBnenue u kpuctamuzanus. Y ieapHas Teriora miasieHus. Cyonumarus.

Hedopmanuu TBEpAOrO Tena. Pactspkenue u cxxarue. Casur. Moayns FOura. [lpenen
yOpyrux aedopmanuii.

TeroBoe pacHmMpeHHe JKUAKOCTEH W TBEPABIX Tel, OOBEMHOE U JMHEHHOE
pacmpeHre. AHTapMOHM3M TEIUIOBBIX KOJ€OaHMI YacThll BEHIECTBA Kak MPUYMHA
TEIUIOBOTO paCUIMPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBaHue 3HEpPTUH B (pa30BbIX MEPEX0OIAX.

YpaBHeHuUE TEII0BOTO OanaHca.

[loBepxHocTHOe  HarskeHue.  KoadduuueHT  MOBEpXHOCTHOTO  HATSKEHMS.
Kanmuiapusie siBnenus. JlapieHue noa MCKPUBIEHHON IMMOBEPXHOCTHIO KUAKOCTH. DopMyIia
Jlaruaca.

TexHruuecKkrue yCTPOHMCTBA M TEXHOJOTMYECKHUE TPOLECChl: XKUAKAE KPUCTAILIBI,
COBPEMEHHBIE MaTEPHUAIIBI.

Jlemoncmpayuu.

TeruioBoe pacmupeHue.

CBOJCTBa HACBIIICHHBIX APOB.

Kunenue. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSXKEHHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaumnBaHue.

Kanunnsipusie sBieHus.

Mopenu HEHbIOTOHOBCKOM KUKOCTH.

Crioco0Obl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IJIABJICHUSI KPUCTAILUTMYECKOTO BEILIECTBA.

Bunsr nedopmarimii.

Habmronenue mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenne yaenpHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydenune cBOMCTB HACBILICHHBIX MTApPOB.



N3mepenue abCOMOTHOM BIaKHOCTU BO3yXa U OI[EHKA MacChl HapOB B IOMEICHUH.

N3mepenne ko3¢ duiineHTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH Je(popMallid pe3MHOBOro o0Opaslia OT MPHUIIOKEHHOH K
HEMY CHJIBI.

Pa3znen 4. JaekTpoanHaMuKa.

Tema 1. Inexkmpuueckoe noJe.

DJIeKTpU3aLus TeN U €€ NPOABICHUS. DIEKTPUUECKUM 3apsaa. /Ba BUIA SJIEKTPUUECKHUX
3apsinoB. [IpOBOOHUKH, TUANEKTPUKU U MOIYNPOBOJHUKU. DJIEMEHTAPHBIN JIEKTPUYECKUIM
3apsAl. 3aKOH COXPAaHEHHUs dJIEKTPUUECKOTO 3apsaa.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onextpuyeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsIbl.

Hamnpsoxkénnocts anektpuueckoro mois. [IpoOGueiii 3apsia. JluHuu HanpskE€HHOCTH
ANEKTPUYECKOTO NoJIst. OMHOPOAHOE HIIEKTPUUECKOE TIOJIE.

[ToTeHIMaNBHOCTH ANEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIIMATIOB U HAIIPSKEHHUE.
[loreHnmnanbHass  JHEprus  3apsana B dJEKTpocTartudyeckoM — moje.  Ilorenuman
ANEKTPOCTATUYECKOrO MoJis. CBs3b HANpPSKEHHOCTH MOJS M PA3HOCTU IMOTEHUHUAJIOB IS
AJIEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOJIHOTO, TaK U HEOJJHOPOJIHOTO).

[TpuHIMN Cynepno3uIuy SIEKTPUUECKUX TTOJIEH.

[lone Toueunoro 3apsaa. [lone paBHOMepHO 3apsikeHHON cdepbl. lose paBHOMEPHO
3apsHKEHHOTO 1Mo 00BhEMY Tmapa. [lone paBHOMEpHO 3apsiKEHHOW OCCKOHEYHOW TIIOCKOCTH.
KapTuHbl nuHUN HANPSHKEHHOCTH 3TUX NOJIEN M SKBUIIOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B 2IIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDAEKTPUKN B DJIEKTPOCTATHYECKOM TMoJie. J[udnmekTpuueckas NPOHUIAEMOCTD
BEILIECTBA.

KongeHncatop.  OJIEKTpOEMKOCTh  KOHJAEHCATOpa.  DJIEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOpA.

[TapannensHoe coenuHeHHe KOoHIeHcaropoB. [locienoBarenbHOE  coenvHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATOpA.

JIBr>KeHHE 3apsKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpoMCTBA U TEXHOJOTMYECKHUE MTPOLECCHI: JJIEKTPOCKOI, DIEKTPOMETP,
AIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHJIEHCATOPHI, T'€HEpaTop
Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIMIT IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mopgensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpOBOIHUKM B 3TIEKTPUUYECKOM IIOJIE.

DnekTpocTaThyecKas 3aluTa.

YCTpONCTBO U IEMCTBUE KOHAEHCATOPA IIOCTOSHHON U IEPEMEHHOM EMKOCTH.



3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIAAM IUIaCTHH,
PACCTOSIHUS MEXY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiiKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OneHka cuJl B3aUMOJICHCTBUS 3apsHKEHHBIX TEll.

HaGnronenue mnpeBpamieHusi SHEPrUM  3apsHKEHHOTO  KOHAEHcAaTopa B OHEPTHUIO
U3IIy4EHUsI CBETOINO/IA.

N3ydenune npoTekaHus TOKa B LIETH, COAEPKAIIEH KOHJIEHCATOP.

Pacnpenenenrie pa3HOCTH TMOTEHIMATIOB (HANpPSDKEHHS) TIPU  MOCIEA0BATEILHOM
COEIMHEHUU KOHICHCATOPOB.

Uccnenosanue pa3psaa KOHJIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoannwtii 371eKmpuyecKuili mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusi CyiiecTBOBaHMSI TOCTOSIHHOTO DJJIGKTPUYECKOro TokKa. VICTOUYHHMKH TOKa.
Hanpsoxenune U n OJ1C &.

3akoH Oma [1J1s1 y4acTKa Leu.

DJIEKTPUYECKOE  COMPOTUBJIEHUE. 3aBUCUMOCTb  COINPOTUBICHHUS  OJHOPOAHOTO
MPOBOAHUKA OT €r0 JJIMHBI U TUIOIIAIA MONEPEYHOrO CEUCHUs. Y IeTbHOE COMPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, MApaANJIENBHOE, CMEIIAHHOE COEAMHEHHWE MPOBOJHHMKOB. Pacyér
pa3BeTBIEHHBIX AekTpuueckux nemnei. [Ipasuna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [[xoyns—JIenia.

MOUTHOCTB ANEKTPUUYECKOTo TOoKa. TermoBas MOIIHOCTb, BbIJEIsieMas Ha PE3UCTOPE.

OJIC U BHYTpPEHHEE CONPOTUBIICHUME HCTOYHMKA TOKa. 3akoH OMa [Jid MOJIHOU
(3aMKHYTOI) 2JIEKTPUYECKOM 11eru. MOITHOCTh HCTOYHUKA TOKa. KOpoTKoe 3amMbIKaHUE.

KonnencaTop B 1ienu NOCTOSTHHOTO TOKA.

TexHuyeckre yCTPONCTBA U TEXHOJIOTHYECKHE MPOLECChl: aMIEPMETP, BOJBTMETP,
peocTaT, CYETUUK IICKTPUUECKON YHEPTUH.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAMpPSDKEHUS JUISl PE3UCTOpA, JIaMIIb
HaKaJMBaHUS U CBETOJMO/A.

3aBUCUMOCTh COMPOTUBIICHUS IUJIUHIPUYCCKUX MPOBOAHUKOB OT JJIMHBI, IUIOMIAIN
MONEPEYHOT0 CEYEHHUS U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CHUJIbI TOKa OT CONPOTUBIEHUS MPU TOCTOSTHHOM
HaIpsHKEHUH.

[Ipsamoe nzmepenne IJC. KopoTkoe 3aMblkaHUE ralbBaHUYECKOIO 3JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0sb1 coennHeHust ICTOYHUKOB Toka, DJIC barapeil.

Uccnenoanne pa3HOCTU MOTEHIIMATIOB MEXIY MOJIOCAMHU HCTOYHHMKA TOKA OT CHJIbI
TOKA B LEIN.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccenenoBanne CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

N3MepeHne yaenpHOro COpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSIKEHUS 1J1s1 JTaMITbl HaKaJIUBaHMUS.

VYBenuueHue npeiesia u3MepeHus amnepMerpa (BoIbTMETpa).

N3mepenne 3/1C 1 BHYyTPEHHETO CONPOTUBIICHUS HICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctn DJIC raapBaHUYECKOrO 3JIEMEHTA OT BPEMEHH IpHU
KOPOTKOM 3aMbIKaHHH.

Hccnenoanne pa3HOCTH MOTEHIMATIOB MEXIAY MOJIOCAMH MCTOYHHMKA TOKA OT CHJIBI
TOKA B LEIN.

Hccnenoanue 3aBUCMMOCTH MOJE3HOW MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpedax.

DJIEKTPUYECKasi MPOBOJUMOCTh PA3JIUYHBIX BEIIECTB. DJIEKTPOHHAs MPOBOAUMOCTH
TBEPABIX  METAUIOB. 3aBUCUMOCTH  CONPOTUBIIEHUS METALUIOB OT TEMIEPaTypBl.
CBepXIIPOBOIUMOCTb.

DJIEKTPUYECKHAN TOK B BaKyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonmynpoBomuuku. COOCTBEHHas W MpPUMECHas MPOBOJUMOCTH IOIYIPOBOHUKOB.
CsoiictBa p—n-nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B DJIEKTPOJIUTAX. DIEKTPOJIUTHIECKAS TUCCOLMALUA. DIEKTPOIIH3.
3akoHbl Papazaes ISl JIEKTPOJIN3a.

OJIeKTpUYEeCKUii TOK B razax. CaMOCTOSITETbHBIA M HECAMOCTOSITENbHBIA pa3ps/l.
Paznnunbie THIIBI cCaMOCTOSTENBHOTO pa3psana. Monnus. [Lazma.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: Ta30pa3psiAHbIe JIaMIIbl,
AJNIEKTPOHHO-JIy4YeBass TpyOKa, MOJYNPOBOJAHUKOBBIE MPUOOPBI: AMOI, TPAH3UCTOP,
dboToanon, CBETOAMOJ, TajlbBaHWKA, paUHUPOBAHUE MEIU, BBIIUIABKA AJIFOMUHUSI,
AIEKTPOHHAsE MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAIIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psa U NpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue ammekTpoimsa.

N3mepenue 3apsiia OHOBAJIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH COPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3NYeCKUl NPAKTUKYM.

Croco0Obl  m3MepeHuss (PU3NYECKUX BEIUYMH C HCIOJIH30BAHHEM AHAJIOTOBBIX M
MUPOBBIX  U3MEPUTEIBHBIX MPUOOPOB ¥  KOMITBIOTEPHBIX  JATYMKOBBIX  CHCTEM.



AOCOIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH MU3MEPEeHUN Pu3ndeckux BennuuH. OneHka
I'PaHUL TOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHUH, HCCIECJOBAHUM 3aBUCUMOCTEH (U3HYECKUX
BEJIMYMH, IPOBEPKA MPEJIOKEHHBIX TUIIOTE3 (BBIOOP U3 pabOT, OMMCAHHBIX B TEMATHUECKUX
pasznenax «Y4eHnYeCKui IKCIIEPUMEHT, JIaOopaTOpHbIE Pa0OThI, MPAKTUKYM).

MexnpeaMeTHble CBSA3M.

N3yuyenne kypca ¢usuku yriyonéHHoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C
y4ETOM COJIEp/KaTENbHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMH MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

MesxicnpeOmemmuvie nonamua, CGA3AHHBIE C U3YYEHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, Hay4YHbIH (akT, rumoresa, ¢u3nyecKas BeIWUYMHA, 3aKOH, TEOPHS,
HAOJIIOJIEHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE, MOJI€Ib, H3MEPEHUE, TMOrPEUIHOCTH
W3MEpEHUI, N3MEpPUTENIbHBIE IPUOOPHI, IUPPOBas 1a00paTOpusl.

Mamemamuxka: peunieHrue cucteMbl ypaBHeHuM. JlunelHas ¢yHkuus, napadoina,
runepOona, ux rpadukud U cBoiicTBa. TpuroHomeTpuyeckue (PyHKIIMU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. BEKTOPHI M X MPOEKIIUU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonozua: wexanudeckoe JBWXKEHHUE B JKUBOM mpupone, auddysus, ocmoc,
TEMJI000MEH JKUBBIX OPraHU3MOB, TEIIOBOE 3arPSA3HEHUE OKPYKAOIIEH Cpebl, YTHIN3aus
OMOOPraHWYecKOro TOIUIMBA ISl  BBIPAOOTKM  «TEIUIOBOW» M 3JIEKTPOIHEPIHH,
ITOBEPXHOCTHOE HATSHKEHUE U KallWJUISIPHBIE SBJICHUS B IPUPOJIE, JIEKTPUUYECKUE SIBJICHUS B
KUBOU MIPUPOJIE.

Xumuna: JMCKPETHOE CTPOCHHME BEUIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, MOJIyYeHHE HAHOMAaTepHUaloB, TEIJIOBbIE CBOMCTBA TBEPABIX
TEN, XKUIAKOCTEH M Ta30B, >XKHUJIKUE KPHUCTAJUIbL, 3JIEKTPUYECKHE CBOWCTBA METAJUIOB,
ANEKTPOJIUTUYECKAS JUCCOLMALINS, FaJbBaHNUKA, dJIEKTPOHHAS MUKPOCKOIIHSI.

TI'eocpagpusa: BnaxxHocTh BO3yxa, BETPHI, OApOMETp, TEPMOMETD.

Texnonocua: npeoOpa3oBaHHWE [BHKEHUW C HCIOIb30BAHUEM MEXAHU3MOB, YYET
CYXOTO U KMJIKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKUUHU (KPOHIITEHH, peméTyaThie
KOHCTPYKIMHU), HMCIOJb30BAHME 3aKOHOB COXPAHEHUS MEXaHWKHM B TEXHUKE (TUPOCKOIL,
BOJOMET M [Jpyrue), ABHUraTellb BHYTPEHHErO CroOpaHMs, NapoBas TypOHHA, OBITOBOU
XOJIOUJIBHUK, KOHIULMOHEDP, TEXHOJOIMU IOJIYYEHUs COBPEMEHHBIX MATEpUAIOB, B TOM
YyCJie HAHOMATEepUAJIOB, U HAHOTEXHOJOTHWH, 3JIEKTPOCTATHYECKas 3allldTa, 3a3eMIJICHHUE
ANEKTPONPUOOPOB, ra30pa3psIHbIE JIAMIIbI, MOJYTPOBOJHUKOBBIE MPUOOPHI, rajbBaHUKA.

11 KUIIACC

Pa3znen 4. JaekTpoanHaMuKa.

Tema 4. Macnummnoe noe.

B3anmoneiicTBre MOCTOAHHBIX MATHUTOB M MPOBOAHUKOB C TOKOM. MarHuTHoOe moJie.
Bekrtop MarHuTHOM UWHAYKUWU. [IpyUHOMIT Cynepno3uuvyd MArHUTHBIX MoJsied. JIuHuum
MAarHUTHOW UHAYKIIWH.



MarsuTHoOe 1oJie MPOBOJIHUKA C TOKOM (IIPSMOIO MPOBOJHUKA, KATYIIKA U KPYTrOBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amrnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBlieHHE W MOZYJb. J[BUKEHHE 3apsHKEHHOW YacTHUIBl B
OJTHOPOJTHOM MarHuTHOM mosie. Pabota cumbl Jlopenia.

MaruuTtHOE nosne B BemecTse. PeppOMarHeTUKH, Mapa- U JUaMarHeTHKU.

TexHuyeckne ycTpoWCTBAa W TEXHOJOTHYECKUE IMPOLECCH: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, IICKTPOJABUTATENL SIKOOH, yCKOpUTETU
AJIEMEHTAPHBIX YACTHLI.

Hemoncmpayuu.

KaptrHa nMHMII HMHIYKUMM MAarHUTHOTO IIOJS IOJOCOBOIO M IOJKOBOOOpPa3HOIo
IIOCTOSIHHBIX MarHUTOB.

Kaptna nvHHMII MAarHUTHOM WHIAYKLIHMHU MOJS [JMHHOTO MPSMOro MNPOBOAHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneinicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

Ha6nronenue nBmxeHus Myyka 3JEKTPOHOB B MAarHUTHOM I10JI€.

[IpuHuun fAEeUCTBUS  BJIEKTPOM3MEPUTEIBHOTO MpUOOpa MarHUTORJIEKTPUUYECKOU
CUCTEMBL.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnenoBanre MarHuTHOTO MOJIE HOCTOSTHHBIX MATHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

Hccnenoanue aeCTBUS NOCTOSIHHOTO MAarHATA HA PAMKY C TOKOM.

N3mepenne cuiibl AMmepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHrne MarHUTHOM HHIYKIIMA Ha OCHOBE U3MEPEHUS CUIIBI AMIIepa.

Tema 5. dnekmpomaznumnan UHOYKYUA.

SBnenne 3meKTpoMarHuTHOW MHAYKUMU. [IoTok BekTOpa MarHuTHOM MHAYKIuu. D/C
MHIYKIWHU. 3aKOH 3JIEKTPOMarHuTHOW MHAyKunu dapanes. BuxpeBoe 3iaeKkTpuyecKoe MmoJe.
Toxku Oyxo.

O/1C uHIYyKUHMH B POBOJHUKE, IBMXKYLIEMCS B OJTHOPOJTHOM MarHMTHOM IIOJIE.

IIpasuio Jlenua.

NunyktuBHOCTh. Karymka HMHAYKTUBHOCTH B LENHM IOCTOSHHOTO TOKa. SBieHue
caMouHaykiuu. 3/JC caMOMHIyKIIHH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoOHMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: WHIYKIIMOHHAs II1€Yb,
COJICHOM/I, 3aIlIUTa OT 3JEKTPU3ALNHU TEJI ITPU ABUKEHUH B MArHUTHOM I10JI€ 3€MIIH.

Jemoncmpayuu.

Habmoenue siBieHUs 31€KTPOMarHUTHOM UHIYKITHH.



Uccnenoanue 3aBucuMoctd OJIC MHAYKIMU OT CKOPOCTH H3MEHEHHS MarHUTHOIO
MOTOKA.

[IpaBuno Jlenua.

[Tanenrie MmarauTa B aIlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIMH.

Hccnenoanue 3aBucumoctd DJ]C caMOMHAYKIMU OT CKOPOCTH U3MEHEHHMSI CUIIbI TOKA
B LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHYKIIUU.

OnpeneneHre HHAYKIUMU BUXPEBOrO MAarHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

C6opka MozI€NH 3JEKTPOMAarHUTHOTO T€HEPATOpA.

Pasnen S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOHBIE KOJIEOAHUSI.

'apmonnyeckue  konebanuss. KuHemarnueckoe W JUHAMUYECKOE  OINKCAaHHE.
DHepreTuyeckoe OINucaHue (3aKOH COXPAaHEHHsS MEXaHW4YecKol »sHepruu). BeiBon
JMHAMMYECKOTO OINMCAHMSI TapMOHHUYECKUX KOJIEOAHMM M3 HX HHEPreTHYECKOro u
KHHEMaTHU4ECKOTO ONKUCAHMUS.

Ammuntyna u ¢aza kosnedbanuii. CBsi3b aMIUTUTYbI KOJIEOAHUM MUCXOAHON BEIMYHUHBI C
aMIUIUTYy1aMU Kosie0aHuil €€ CKOPOCTH U YCKOPEHUSI.

[lepuon w dacrorta kosebanuid. Ilepwon Mamblx  CBOOOAHBIX  KoJieOaHUM
MaTeMaTH4eCcKOoro MasiTHuka. Ilepuon cBOOOAHBIX KOJIEOAHNUN MPYKMHHOTO MasiTHUKA.

ITousTie o 3aTyxamonmx KojeOaHusix. BbiHyXAeHHbIE KojeOaHus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KpUBOU. ABTOKOJIEOAHUS.

TexHHUecKre yCTpOMCTBA M TEXHOJIOIMYECKUE IPOLECCHI: METPOHOM, 4YaChl, KayellH,
MY3bIKaJIbHbIE HHCTPYMEHTBI, ceiicMorpad.

Hemoncmpayuu.

3anuch K01e0aTeIbHOro ABYKECHUSL.

HaGntonenue He3aBUCMMOCTH TME€pUOJa MalblX KOJeOaHW Tpy3a Ha HUTH OT
aAMILUTATYBL.

HccnenoBanne 3aTyxarolux KoJieOaHMM M 3aBUCUMOCTHU TIEpHOJa CBOOOIHBIX
KOJICOaHHI OT COMPOTUBIICHHUS.

UccnepgoBanune konebaHWl rpy3a HA MACCHUBHOM MpY>KHMHE C LETbI0 (HOPMHUPOBAHUS
npeJcTaBiIeHu 00 uaearTbHON MOAEIN NPY>KUHHOTO MasiTHHUKA.

3aKOH COXpaHEHUs SHEPTUH MPHU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHU.

Ha6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U MPYKUHHOTO MAasiTHUKOB.

N3ydenne 3aKkOHOB ABMXKEHHUS TENa B X0/I€ KOJIeOaHH Ha yIpyrom MmojABeECe.

N3yuenue ABMKEHUSI HUTSAHOTO MasiTHUKA.



[IpeoOpa3zoBaHue SHEPTUH B IPY>KMHHOM MASITHUKE.

HccnenoBanue yoObIBaHUS aMIUIUTYIbI 3aTyXaIOMIMX KOJIeOaHUI.

NccnenoBanue BRIHYKIECHHBIX KOJICOAHUIM.

Tema 2. Inekmpomaznummnsple Koiedanus.

Konebarenbupiii kKoHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJICOAHUS B HIICATLHOM
KojebaresibHOM KOoHType. @opmyiia Tomcona. CBs3b aMIUIMTYABI 3apsa KOHAEHcCATopa C
aMIUTUTYJIOM CUIIBI TOKa B KOJIeOAaTeTbHOM KOHTYPE.

3aKOH COXpaHEHHs PHEPTUH B UICAIBHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaronme dJIEKTPOMarHuTHbIe KoJieOaHus. BbIHY)XIEHHbIE AJIEKTPOMArHUTHBIC
KOJIeOaHMsl.

IlepeMeHHbIII TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYAHOE W JACHCTBYIOLIEE
3HAUYEHHUE CWJIBI TOKAa M HAMpsOKEHUS MPU pa3InyHOM (opMe 3aBUCUMOCTH NMEPEMEHHOTO
TOKa OT BPEMEHU.

CunyconmanbHbBIA  NEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp MW  KaTyllKa
MHJIYKTUBHOCTH B LIENU CHUHYCOWJAJIBHOTO MEPEMEHHOr0 TOKa. Pe3oHaHc TOKOB. Pe3oHaHC
HaIpsKCHUM.

Wneanbupiit  Tpancopmatop.  IlpomsBoactBo, mepenmadya U mOTpeOsIeHHE
AIEKTPUYECKON SJHEPTUH.

DKOJIOTUYECKUE PUCKH TIPU MPOU3BOACTBE JIEKTpOdHeprun. KynbTypa ucnonb30BaHus
AIEKTPOIHEPTHH B ITOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: 3JIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JUHUHU dJIEKTpoIIepeaay.

Jlemoncmpayuu.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcuuiorpaMMbl AJIEKTPOMATHUTHBIX KOJICOAHHIA.

['eneparop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopenb 3JIEKTPOMarHuTHOTO TEHEPATOpA.

BbIHyX/1I€HHbIE CHHYCOUIaTIbHbIE KOJIEOaHUSI.

Pe3uncrop, kaTrynika HHIYKTUBHOCTH U KOHAEHCATOP B LEMU TEPEMEHHOTO TOKA.

Pe3oHanc npu nocnenoBaTeIbHOM COSIUHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U
KOHJIEHCATOPA.

YcTpoiicTBO M IPUHLIUMN IEUCTBUS TpaHcpopmaTopa.

Mopens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3yuenue tparncpopmaropa.

HccnenoBanne  mepeMEHHOrO0  TOKAa  4e€pe3  MOCIENOBATENBHO  COCAUHEHHBIC
KOHJIEHCATOP, KaTylIKy U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIETH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKMpPOMAZHUMHbBLE GOJIHDL.



MexaHudeckue BOJIHBI, YCIOBHS MX pacnpocTpaHeHus. llonepeynble U mpoaoJbHbIE
BOJHBL. Ileproa, ckopocTh pacnpocTpaHeHHs W JJIMHA BOJHBL. CBONCTBA MEXaHUYECKUX
BOJIH: OTpaXEHHE, MIPEIOMIICHUE, HHTEpPEpeHIIHs U Tu]paKIus.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3ITyYEHHUS 3JIEKTPOMAarHUTHBIX BOJH. B3anMHas
OpHUEHTAMsI BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBOICTBA 3JEKTPOMATHUTHBIX BOJH: OTPaXXEHUE, NPEJIOMIICHHE, MOJApU3aLus,
uHTepdepeHus U qudpaKiusl.

[IIxana 3JeKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHNE 2TIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIIBI pauOCBSI3U U TeNEeBUACHUS. Paqnonokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbI.

TexHrueckue ycTpoiicTBa U MPAKTHYECKOE MPUMEHEHHE: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
pazap, paauONpPUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKoBas
JIMAarHOCTUKA B TEXHUKE U MEIUIMHE.

Jlemoncmpayuu.

OO6pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOAOIBHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTB JUTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M MpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeniinu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pe30HAHC.

CBoucTBa yIbTpa3ByKa U €r0 IPUMEHEHHE.

HaGntonenue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH M 4YacTOTOM
KoJieOaHui.

UccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHUE,
noJisipu3anus, IMppaxkuus, THTepPepeHLus.

OGHapyxeHue nHPpPaKpacHOTO U YJIbTPAPHUOTIETOBOTO U3ITYUEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMosMHEHOE paclpoCTpaHEHUE CBETAa B OMHOPOAHOM cpene. JIyu cBera. ToueuHbiit
HMCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbBI OTpakeHUs cBeTa. [locTpoeHue n300paxeHuil B MIOCKOM
sepkaie. Chepuueckue 3epkaia.

[Ipenomnenue cBeta. 3aKkOHBI TPEIOMJICHUS cBeTa. AOCONIOTHBIM TOKa3aTesb
npenoMiieHus. OTHOCHUTENbHBIM MOKa3aTeNb MpesioMiieHns. [I0CTOSHCTBO 4acTOThl CBETA U
COOTHOIIIEHHE JUIMH BOJIH NIPHU NEPEXOJE MOHOXPOMATHYECKOIO CBETA YEpe3 TIpaHULly
pazziena IByX ONTHYECKUX CPE.

Xon nyueit B mpusMme. Jlucniepcus cBera. CiioxHBIN cocTaB 6esoro ceera. LIger.



IlonHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHpIM yroa IOJMHOTO BHYTPEHHETO
OTpaXKEHUSL.

Cobuparoniie 1 pacceuBarolme JUH3bL. ToHKass nuH3a. DOKYCHOE pPacCCTOSIHUE U
OoNnTHYECKass Cujla TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO pacCTOSHUS TOHKOM
cheprueckoit IMH3bI OT €€ TeOMETPUHN M OTHOCUTEIBHOTO TTOKA3aTENs MPEIIOMIICHHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon ny4a, IpOIIEANIETO JUH3Y O NPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU
ocu. [locTpoeHne n300pa’keHU TOYKU U OTPE3Ka MPSIMOM B COOMPAIOIINX U PACCEUBAIOIITNX
JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Pazpemarorias cnocoOHOCTh. ['1a3 Kak onTHYeckas cucTema.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WHrepdepenuus cBera. KorepeHTHble HMCTOYHUKH. Y CIIOBUSA
HAOJIIOJIEHUS MakKCUMyMOB M MHUHUMYMOB B HUHTEP(EPEHIMOHHOM KapTHHE OT JBYX
KOTE€PEHTHBIX HICTOYHUKOB. [IpuMepsl KilacCHYecKnX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuvionHas pemérka. YcioBHe HaOMIOACHUS TJIABHBIX
MaKCUMYMOB IIpY MaJI€HUU MOHOXPOMAaTUYECKOIO CBETAa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHnuecKkue yCTpOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: OYKH, JIyla, MEPHUCKOI,
(doToanmapar, MHUKpPOCKOI, POEKIIMOHHBIMA anmnapar, NPOCBETIECHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue NpeaoMIIEHHs CBETA.

Ha6nroneHnue nojHOro BHyTPEHHEr0 OTpakeHusl. Mojienb CBETOBO1A.

HccnegoBanne XoJa CBETOBBIX IMYYKOB Ye€pe3 IUIOCKONAPAIUIENbHYIO IUIACTHUHY H
IIPU3MY.

WccnenoBanue cBOMCTB N300paykeHU B TMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenue natepdepeHunu crera.

Habmronenue 1iBeTOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pEmETKY.

HaGnronenue nudpakinoHHOTO CeKTpa.

Habnronenue nucnepcuu cBera.

HabmroneHune noysipu3alinm cBeTa.

[IpuMeHeHne NoJIAPOUAOB ISl U3YUYEHHSI MEXaHHUYECKUX HaIPSHKEHUM.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3mepeHune nokazaress npeioMJIeHUs CTEKa.

UccnepgoBanue 3aBUCUMOCTH (DOKYCHOTO pAacCTOSIHHS OT BellecTBa (HA MpUMeEpe
KUJIKUX JIMH3).

N3mepenue poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tony4yenue n300pakeHus B CUCTEME U3 MIIOCKOTO 3epKaia U JIMH3bI.



[Tomy4yenue n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TelIeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEepeHny U Mosipu3aiu CBeTa.

N3ydenne noysipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenune naTepdepeHIny JIa3epHOTO U3IIYYCHUS Ha IBYX HIEIAX.

Ha6nronenue nucnepcun.

Hab6nronenue u viccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3MepeHne IMHbBI CBETOBOW BOJIHBI.

[Tony4yeHue cekTpa U3Iy4eHUs CBETOMO/1a ITPU MOMOIIU TUPPAKITMOHHONU PEIIETKH.

Pa3znes 6. OcHOBBI cIeHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['paHu1IBI MPUMEHUMOCTH KJIACCHYECKOW MeXaHUKU. [locTynaTel crienuanibHON TEOPUU
OTHOCHUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpazoBanus Jlopenna. Ycioue
NpUYUHHOCTU. OTHOCUTEIHHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKpallleHUE
JUTUHBI.

DHEpPrust U UMIYJIbC PEIATUBACTCKON YaCTUIBI.

CBsi3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTHULIBI. DHEPTUS MOKOS.

TexHuyeckre ycTpoilCTBA U TEXHOJOTMYECKHUE MPOUECCHI: CIIYTHUKOBBIE MPUEMHHKH,
YCKOPHUTEIH 3apsiKEHHBIX YaCTHII.

YueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pa0OThI, MPAKTUKYM.

Omnpenenenre UMITYJIbCa M DHEPTUU PEIATUBUCTCKUX YacTHIl (1o ¢poTorpadusiM TPEKOB
3apsHKEHHBIX YaCTHUIl B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynaphno-60ano060ii oyaausm.

PaBHOBecHOE TeIIOBOE M3NMydeHUE (M3TydeHHEe aOCOJIOTHO YEPHOTO Tena). 3aKoH
cMmemenus Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHUA U UMITYJIbC (POTOHA.

®ororpdext. Omnbitel A. I'. CroneroBa. 3akonsl ¢otorddexra. YpaBHEHHE
OitamreitHa 11 poTodddexra. «KpacHas rpanuiiay porosrddekra.

JlaBnenue cBetra (B YAaCTHOCTH, JAaBJIEHUE CBETa Ha aOCOJIOTHO MOTJIOMIAIOUIYIO U
a0COIIOTHO OTpaxarolryro moBepxHocts). OnbiTel [1. H. JIebenena.

BonnoBele cBolicTBa yactuil. Bonnel ne bpoins. [[iinaa BonHb! 1e bpoiist u pasmepsl
oblacTh JIOKaNW3aluy JBWKYIIEHCS dYacTullbl. KopmycKyaspHO-BOJTHOBOM  Jyaju3M.
Judpakius >7eKTpOHOB Ha KPUCTAJLIAX.

Cnemnduka wusmepeHuit B Mukpomupe. COOTHOIIEHUS  HEONpPenenEHHOCTEH
I"efizenbepra.

TexHnueckne ycTpocTBa U TEXHOJIOTUIECKUE MTPOIIECCHI: CIIEKTPOMETP, POTOAIEMEHT,
(dboTOIaTYMK, TYHHEJIbHBIH MUKPOCKOII, COJTHEYHAasi 6arapesi, CBETOANO/I.

Jlemoncmpayuu.

®otor(h(hexT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHETo (poTodddekra.

Hccnenoanne 3aBUCUMOCTH COMTPOTUBIIEHUS MOTYIPOBOIHUKOB OT OCBEIIEHHOCTH.



Cseroauon.

Conneuynas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

Uccnenosanue gporopesucropa.

N3mepenne mocrossaHOM [lanka Ha ocHOBe uccienoBanus Gporoddpdexra.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OnbITHI 1O KCCIIEIOBAaHUIO CTpoeHMs aToMa. [Tnanerapnas moaens atoma Pesepdopna.

[Toctynatel bopa. U3nydyenue u norsoiieHre (HOTOHOB MPH MEPEX0JIe aTOMa C OJHOTO
YPOBHS JHEPIUU HA JPYTOM.

Bunbl cnexktpoB. ClieKTp ypOBHEW 3HEPTUH aTOMa BOJ0PO/IA.

CnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHYECKHE MPOLECCHI: CHEKTPAIbHBIN aHAIN3
(cmekTpockoI), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopra.

HaGnronenue muHeHYaThIX CIIEKTPOB.

VY CTpoicTBO U AEHCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTHL.

Onpenenenue JIMHBI BOJIHBI JTJA3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Hab6nronenue nuHeituaToro cnekrpa.

UccnenoBanne cnekTpa pa3peKeHHOTO aTOMapHOTO BOJOpOJa W HU3MEpPEHUE
nocTostHHOM Pun6Gepra.

Tema 3. Quzuka amomHo20 A0Pa u I1EMEHMAPHBLIX YACHIUY.

Hyxknonnas mozaens siapa ['eitzen0epra—Banenko. 3apsia sapa. MaccoBoe 4ucIo sipa.
N3oTomsl.

PannoaktuBHOCTh. Aunbda-pacmnan. DNEKTPOHHBIH U TO3UTPOHHBIN OeTa-pacmaj.
['amMmma-usnyuenue.

3aKOH paJMOAKTUBHOIO pacnana. PamvoakTuBHBIE WM30TONBI B mpupojae. CBoicTBa
VOHM3UPYIOIIET0 M3Jy4YeHUs. BlMsHUe paauoaKTUBHOCTH HA JKUBBIE OpPTraHU3MBI.
EctecTBennsiit hon m3nydenus. Jlosumerpus.

DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.

SAnepubie peakuuu. [enenune u cunte3 suaep. Snepusle peakTopbl. [IpobOieMbl
YIIPaBJISIEMOr0 TEPMOSJIEPHOTO CHUHTE3a. JKOJOTMYECKUE AaCMEKThl Pa3BUTHUS SACPHOMU
SHEPreTHUKH.

MeToapbl perucTpanuy U UCCIEIOBAHUS SJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIIbHBIE B3aUMOIEUCTBUSA. baprnoHbl, Me30HBI U 1enTOHEL. [IpencraBienue o
CranpaptHoil Mojenu. KBapK-riit0OHHAst MOJIENb aIpOHOB.

®dusuka 3a npeaenamu CtanaapTHON Mojenu. TémHast MmaTepusi U TEMHas SHEPTHUSL.
EnuncTBO u3nyeckoil KapTUHBI MUpA.



TexHudeckre yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: JTO3UMETpP, Kamepa
Bunbscona, spepHblii peakTop, TEPMOSIACPHBIN peakTop, aromMHas Oom0a, MarHuWTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnenoBanue TPEeKOB YacTHIl (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3yuenue normnoiieHus 0eTa-4acTull aTFOMUHUEM.

Pa3znes 8. DineMeHTHI ACTPOHOMHUM U ACTPOU3HKH.

Ortanbel pa3BUTUA acTpoHOMUHU. [IpuKilamHOE W MHUPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHOMUH. [IpUMEHMMOCTh 3aKOHOB (DU3HMKHU I OOBSICHEHHSI MPUPOIBI KOCMHYECKUX
0OBEKTOB.

Meronsl acTpOHOMHUYECKHX HcciefoBaHU. COBPEMEHHBIE ONTUYECKHE TEJIECKOIIBI,
pazuoTeNIeCKOIbl, BHEATMOC(EpPHAsi aCTPOHOMHUS.

Bun 3Bé3nH0r0 HeOa. Co3Be3aus, spKUe 3BE3/bl, IUIAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHas akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3/.

3BE31bI, MX OCHOBHBIE XAapaKTEPUCTUKHU. JlHMarpaMma «CIEKTpalbHBIM Kilacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJEN0BATENBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB)»
JUIs 3BE3N TJIABHOM ITOCIENOBATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. COBpeMEHHBIE
IIPEACTABIICHHS O MPOUCXO0KIECHUH U 3BOMOINK CONHIA U 3BE31T. DTanbl )KU3HU 3BE3.

Muieunsiii [Iyte — Hama INanaktuka. [lonoxxenue u nswkenue ComHia B ['amakTuke.
Turnbl ranakTuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B ApaX TAUIAKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
Bospiroro B3peiBa. PenukToBOE M3ITydEHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnbie npo6ieMbl aCTPOHOMUH.

Yuenuueckue navnooenus.

HaGmrogenuss 3BE3mHOrO HeOa HEBOOPYKEHHBIM TIJ1a30M €  HCIOJb30BAHHEM
KOMITBIOTEPHBIX MPWIOKEHUN ISl ONpENETIeHUs] TMOJOXKEHUsT HEOEeCHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE co3Be31usi CeBEpHOro MOMYyIIapHUs U SIPKUE 3BE3/BI.

HaGmonenus B Teneckon JIyHbl, MiIaHET, TYMAaHHOCTEH U 3BE3THBIX CKOIUICHUH.

Du3nYeCKUui NPaKTUKYM.

CnocoObl  u3MepeHus: (PU3NUECKUX BEJIUYUH C HCMOJb30BAHUEM AaHAJOTOBBIX U
HUPPOBBIX  U3MEPUTENBHBIX TMPUOOPOB W  KOMIBIOTEPHBIX  JIATUUKOBBIX  CHUCTEM.
AOCOIOTHBIE U OTHOCHUTEIIbHBIE MOTPEITHOCTH M3MEpeHHH (r3ndeckux BenuduH. OreHka
IrPaHUL] IOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHHUH, WCCIEIOBAHUNA 3aBUCUMOCTEH (DU3MUECKUX
BEJIMYMH, IPOBEPKA MPEJI0KEHHBIX TUIIOTE3 (BHIOOP U3 PabOT, OMMCAHHBIX B TEMAaTHUECKUX
paznenax «Y4eHU4YeCKUH IKCIIEPUMEHT, JIa0opaTOpHbIe PaOOThI, TPAKTUKYM)).

O0o01maroniee MOBTOPEeHHUeE.

OO6o0menrne © cuUcTEeMaTH3alUsl COAEpX)aHUS pasfenoB Kypca «MexaHHKay,
«MonexkynsipHast Qu3Mka M TEPMOJMHAMHKA», «DIEKTpoauHamuka», «Konebanus u



BOJIHB, «OCHOBBI CIEHMUATBHON TEOPUU OTHOCUTENbHOCTH», «KBaHTOBas ¢u3ukay,
«IIeMEHTHI aCTPOHOMHH U aCTPOPUBUKID.

Ponbp ¢usuku M acTpoHOMUU B 3KOHOMHUYECKOW, TEXHOJIOTMYECKOH, COIMAIBbHON U
ATUYECKON cdepax AeATeIbHOCTH YEJIOBEKAa, pOJib U MECTO (U3MKM U acTPOHOMHUHU B
COBPEMEHHOW HAY4YHOM KAPTHHE MHPA, 3HAYEHUE OIMCATENIbHOW, CHCTEMAaTU3UPYIOIIEH,
OOBSICHUTENIFHON U MPOTHOCTUYECKOW (YHKIUN (U3MUECKON TEeopHH, POib (PU3UUECKOU
TEOpUHU B (OPMUPOBAHUU NIPEJICTABICHUNA O (PU3NUECKON KapTUHE MUPA, MECTO (PU3NIECKON
KapTHUHbBl MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX NPEJACTABICHUN O
PUPOJE.

MexnpeaMeTHble CBS3H.

Nzyuyenne kypca ¢usuku yriayonéHHoro ypoBHA B 11 Kiacce oCyIIECTBISIETCS C
y4€TOM COJIEp)KaTEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMH MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemmnvie nonamus, C6A3AHHbIE C U3YYCHUEM MEMO0068 HAYUHO20
NnO3HaHuA: SIBIICHUE, HAay4YHbIA (PaKT, TUnoresa, (puU3nyeckas BEJIWYWHA, 3aKOH, TEOpHs,
HaONIOACHUE, OJKCIEPUMEHT, MOJCIUPOBAHUE, MOJEIb, HW3MEPEHHE, MOrPEIIHOCTH
U3MEPEHUI, N3MEpPUTENIbHBIE IPUOOPHI, IUPPOBas 1ad0paTOpusl.

Mamemamuka: peuieHUEe CHCTEMbl ypaBHeHUH. TpuroHomerpuyeckue (yHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpHI
U UX MPOEKIMU HAa OCH KOOPJIMHAT, CIOXKEHUE BEKTOPOB. [IpOM3BOJHBIE 3JE€MEHTAPHBIX
¢bynkumii. [Ipu3zHaku mogo0us TPEyroJbHUKOB, OMpPEAESICHUEe TUIOMAAN IIOCKUX (QUryp u
o0BEMa Ted.

Buonozua: snektpuyeckue sBIECHUS B XKUBOW IpHUpoJie, KoJeOaTeabHbIe JIBUKEHUS B
KUBOM  TPHUPOJAE, OKOJOTMYECKUE PHUCKH TPU  TPOU3BOJACTBE  DIEKTPOIHEPIUH,
AIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl, YJIbTpa3ByKOBas JAMArHOCTUKA B
MEJULMHE, ONITHYECKUE SIBJICHUS B KUBOI MPUPOJIE.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEl,
MEXaHU3Mbl 00pa30BaHMsI KPUCTATMYECKON PEIETKH, CIEKTPAIbHBIN aHAIN3.

TI'eocpagpua: maruutHble Tot0ca 3€MJIIH, 3aJI€KU MATHUTHBIX Py, GOTOChEMKA 3€MHOM
MMOBEPXHOCTH, cericMorpad.

Texnonozus: MIPUMEHEHUE MTOCTOSIHHBIX MarHuToOB, AJIIEKTPOMArHUTOB,
ANIeKTpoABUraTeNb SIKoOM, TeHepaTop NEPEeMEHHOro TOKa, MHIYKIMOHHAs Medb, JIMHUU
AJIeKTpoIiepeaayd, dSJIEKTPOABUIaTeNb, pajap, paaUONPUEMHUK, TEIEBU30p, AaHTEHHA,
tenedoH, CBY-neub, ynbTpa3ByKoBasi JTUAarHOCTHKA B TEXHHUKE, MPOCKIMOHHBIA amnmapar,
BOJIOKOHHAsI ONTHKA, COJTHEUHasl OaTapest, CIIyTHUKOBbIE MPUEMHUKHY, SAepHAsi SHEPreTHKa U
HKOJIOTUYECKUE ACIIEKTHI €€ pa3BUTHSL.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHETIO OBHIEIO OBPA3OBAHUAIMYHOCTHBIE
PE3YJIbTATBI

JINMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHUA YydyeOHOoro rnpeaMera «Dusuka» TOKHBI
OTpaxkaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATLCS CPOPMUPOBAHHOM
BHYTPEHHEW TNO3UIMEN JMYHOCTH, CHUCTEMOW UEHHOCTHBIX OpPHUEHTAIMN, IO3UTUBHBIX
BHYTPEHHUX YOEXJICHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO
o0111ecTBa, paCIIMPEHUE KU3HEHHOTO OMBITA M OIbITA JEATEIIBHOCTH B IIPOIIECCE PeaTH3aluu
OCHOBHBIX HAIIPaBJICHUN BOCHUTATEIIBHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPa’KIAHCKOT0 BOCIIMTAHMS:

e COOPMUPOBAHHOCTh TPAKAAHCKON TMMO3UIIMK OOYyYalollerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

e IPUHATHE TPATUIIMOHHBIX O0IIEUETIOBEUYSCKUX TYMAHUCTHUCCKUX M IEMOKPATHUSCKHIX
LICHHOCTEH;

¢ TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX T'PaKJaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPaBJIEHUH B 00pa30BaTEILHON OpraHU3alliy;

e YMEHHE B3aUMOJICMICTBOBATh C COLMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBUHM C HUX
GYHKIUSIMUA U HA3HAYECHUEM;

¢ TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NAaTPUOTUYECKOTO BOCIIMTAHMSA:

e ChOPMUPOBAHHOCTD POCCUHUCKOM Ipak1aHCKOW MICHTUIHOCTH, MATPUOTH3MA;

¢ ICHHOCTHOE OTHOILIEHUE K I'OCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM POCCUUCKUX
Y4EHBIX B 00JACTH (PUBUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

e ChOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MOBEICHMUS,;

¢ CIIOCOOHOCTh ~ OIIEHWBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIE  PEIICHUS,
OpPUEHTUPYSACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
NESTEIIbHOCTH YYEHOTO;

e OCO3HAHHUE JTUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO.

3CTETHYECKOI0 BOCIIMTAHMS:

¢3CTETHYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,

npucyuiero (pu3n4eckom Hayke.
TPYAOBOI0 BOCIIMTAHUSA:

e MHTEpPEC K pasziuuHbiM chepam npodeccuoHaIbHON ACSATEILHOCTH, B TOM YHCIIC
CBS3aHHBIM C (U3MKOM M TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynmymiel mpoeCCuu 1 peaTn30BbhIBATh COOCTBEHHBIC JKU3HEHHBIC TUIAHEI;

¢ TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHHIO B 00JacTU (PU3UKHU
Ha MPOTSHXKEHUU BCEU KU3HU.

JIKOJIOTMYECKOr0 BOCIIUTAHUSA:



e CQOPMHUPOBAHHOCTH 3KOJOTHUYECKOW KYJIbTYphI, OCO3HAHHE TJI00AIBLHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

o IJJAHUPOBAHUE U OCYIIECTBJICHUE NEHCTBUI B OKpPY’KAIOIICH cpejie Ha OCHOBE 3HAHUS
1esiell yCTOHYMBOTO pa3BUTHUS YEIOBEYECTBA;

e pACHIMpPEHHUE OMbITa JACSITEIbHOCTH SKOJIOTMYECKOW HAIMpPaBIEHHOCTH HAa OCHOBE
MMEIOIIUXCS 3HAHUN 10 (PU3HUKe.

LHEeHHOCTH HAYYHOI'0 MO3HAHUS:

o c(hOPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HMUECKON HAYKH;

¢ OCO3HAHHWE IIEHHOCTH HAYYHOW JAESITeTbHOCTH, TOTOBHOCTh B MPOIECCE H3YUCHHUS
(GU3MKK  OCYIIECTBISATH NPOEKTHYIO U  HCCIENOBATENbCKYIO  JIEATEIbHOCTh
UHIUBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE JeHCTBUSA
Bba3oBble Jioruyeckue aeiicTBUs:

¢ CAMOCTOSATEIHHO (OPMYIMPOBATh U AKTYaIH3UPOBATh MPOOJIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;

e OIIPENIEIATH LIETH IeATEIbHOCTH, 3a/1aBaTh IapaMETPhl U KPUTEPUU UX JOCTUKECHHUS;

¢ BBIBIIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B pacCMaTPUBAEMbIX (PU3NIECKUX
SBIICHUSX;

epa3zpabaTbiBaTh IUIAH pEMICHUS TPOOJeMbl C YYE€TOM aHaM3a HMEIOIINUXCS
MaTepuaIbHbIX U HEMaTepraIbHbIX PECYPCOB;

e BHOCUTh KOPPEKTHUBBI B ACSITEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LIETSM,
OILICHMBATh PUCKH TOCIEICTBUN ACSITEIbHOCTH;

e KOOPIMHUPOBATH M BBHITIONHATH pPabOTy B YCJIOBHSIX pPEajbHOrO, BUPTYAJIBHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJECHCTBHS;

e pa3BUBaTh KPEATUBHOE MBIIJICHUE MPU PELICHUH KU3HEHHBIX ITPOOJIEM.

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e BJIAJICTh HAYYHOW TEPMHUHOJIOTUEH, KIFOYEBBIMU MOHATHIMHI U METOIaMU (hU3HUECKOM
HaYKH,

e BJIAJICTh HABBIKAMHM Y4E€OHO-HCCIENIOBATEIbCKOW W TPOEKTHOM JEeATENbHOCTH B
o0jacTi (PU3UKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOUCKY
METOJIOB PpEIIeHHS 3a7a4 (PU3NYECKOTO COJEp)KaHUs, NMPUMEHEHHUIO0 Pa3IUYHBIX
METOJIOB TTO3HAHUS;

e BJIAJICTh BUJAAMH JEATEIBHOCTH MO TOJYyYEHUIO HOBOTO 3HAHMSI, €r0 WHTEPIPETAIIHH,
npeoOpa3OBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYyallUiX, B TOM YHUCIIE
MIPU CO3JJaHUH YU€OHBIX POEKTOB B 001acTH (DUBUKH;

* BBISIBJISITh NIPUYMHHO-CJICICTBEHHBIE CBSI3M U aKTyaJH3UpOBaTh 3aJady, BbIJIBUraTh
runoTesy e€ pemieHus, HaXOAWTh apryMEHThl JJs JI0Ka3aTelIbCTBa CBOUX
YTBEPXKACHHM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;



e AHAJIM3UPOBATH IIOJYYECHHBIE B XOJE PEIICHUS 3aJadd pPe3yJbTaTbhl, KPUTHUYECKU
OLICHUBATh UX JTOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBHSIX;

e CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4 B 00PAa30BaTEIbHON EATENBHOCTH, B
TOM YHCJIE€ IPU U3YUEHUH (PU3UKY;

e aBaTh OIICHKY HOBBIM CUTYallUsM, OLICHUBATH MIPHUOOPETEHHBIN OTIBIT;

e YMETh MIEPEHOCHUTDH 3HAHUS 110 (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

e YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbBIX IPEAMETHBIX 00JacTel;

e BBIJIBUTaTh HOBBIE UJIEH, ITPEJIaraTh OPUTMHAIBHBIC TOAXOBI U PEIICHUS;

e CTaBUTH IIPOOJIEMBI U 3a/1a4H, JOITYCKAIOLIUE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nunpopmanueii:

eBJIAJICTh HABBIKAMHU TMOJyueHUs HHPOpManuu (PUINIECKOTO COJEPKaHUS U3
VUCTOYHUKOB DAa3HbIX THIIOB, CaMOCTOSTEIBHO OCYLIECTBIATH IIOMCK, aHalu3,
CUCTEMATHU3allMI0 W HHTEpIpeTaluio HWH(OpPMAlMK pa3IUYHbIX BUAOB U (opM
IIPEACTABIICHHUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OpMALUY;

* ICTIOJIb30BaTh CPEACTBA MH(DOPMAIMOHHBIX W KOMMYHHMKALIMOHHBIX TEXHOJIOTHI B
pELIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3a1ay C
coOntoieHueM TpeOOBaHUM SPrOHOMHUKH, TEXHUKH O€30MACHOCTH, T'MTUEHBI,
pecypcocOepekeHuns, MNPaBOBbIX MU ITHUYECKUMX HOPM, HOPM HMH(POPMALMOHHON
0e30I1aCHOCTH;

e CO3/1aBaTh TEKCTbl (PU3UYECKOTO COACPKAHMUS B PANIMYHBIX (Popmarax ¢ yd€Tom
Ha3HAauYeHUs WH(OpMAIMU U 1IeJIeBOM ay[UTOPHUH, BHIOUpPAsT ONTUMAIBHYIO (HOpMY
IIPEACTABICHUS U BU3YAJIN3ALIAH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe JeHCTBUSA:

e OCYIIECTBJISITh OOIIEHUE HA YPOKaX (PU3MUKHU U BO BHE-YPOUHOU JIEATEIbHOCTH;

e pacrio3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYal[Uil U CMATYaTh KOH(QIUKTHL;

e pa3BEPHYTO M JIOTUYHO M3J1ararb CBOK TOUYKY 3PEHHMs C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

e IOHUMATh U UCTIOIB30BAThH MPEUMYILIECTBA KOMAHAHOW U UHIUBUTyAIbHOU PabOTHI;

e BEIOMpATh TEMATHKY U METOJIbl COBMECTHBIX JACHCTBUM C yUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJI0TI'0 YI€HA KOJUIEKTHUBA;

e IPUHUMATH LIEJIM COBMECTHOW JEATEJIBHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
NEUCTBUA MO €€ TOCTWMIKEHMIO: COCTABIIATH IUIAH JIEUCTBUM, PACIpPENENIATh POJIU C
y4€TOM MHEHHUI YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

¢ OLIEHMBATh KayeCTBO CBOEro BKJAJa M KaXJIOT0 Yy4YaCTHHKAa KOMaHAbI B OOLIMii
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

e [IPE/IJIAraTh HOBBIE ITPOEKTHI, OLIEHUBATh UJIEU C ITO3ULMHA HOBU3HBI, OPUTHHAIBHOCTH,
IPAKTUYECKON 3HAYUMOCTH;

* OCYIIECTBIISITh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3IWYHBIX CHUTYaLHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHUBepCaJIbHbIE Y4eOHbIe 1eHCTBUS
Camoopranusanus:



¢ CAMOCTOSTEIHHO OCYIIECTBIISTH MO3HABATEIBHYIO ACSITEILHOCTD B 00JIaCTH (PU3UKU U
aCTPOHOMHH, BBISBISATH MPOOJIEMbI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE
3a]1a4u;

* CAaMOCTOSITETILHO COCTABJIATh IUIAH PEIICHUsI PAacUETHBIX U KaUeCTBEHHBIX 3a/1a4, IJIaH
BBITIOJTHEHHSI MPAKTUYECKOM pabOThI C YIETOM UMEIOLTUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;

e 1aBaTh OIICHKY HOBBIM CUTYaIUsIM;

e pacIIUPATH PAMKH y4EOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEINOYTCHUN;

e ICJIATh OCO3HAHHBIN BBIOOP, apryMEHTHPOBAThH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD
3a pelleHue;

e OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

e C1I0COOCTBOBaTh ()OPMHUPOBAHHUIO U MPOSIBICHUIO JPYAULMNA B 00JacTH (PU3UKH,
IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

e 1aBaTh OIEHKY HOBBIM CHUTYAaIlHsIM, BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIBTATOB IIEIISIM;

*BJIAJICTh HABBIKAMHU I[103HABATEIbHOM pEQIIEKCUM KaK OCO3HAHMS COBEpIIAEMbIX
JEHCTBUI U MBICITUTENIbHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

* HICTIOJIH30BATh MPUEMBI peIIeKCUN I OIICHKH CUTYaIlH, BHIOOpAa BEPHOTO PEIICHHUS;

e YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEUICHHS 110 UX CHI)KCHHUIO;

e IPUHUMATh MOTUBBI U PTYMEHTHI IPYTUX MIPU aHAJIU3€ Pe3yIbTaTOB ACSTEIbHOCTH;

e IPUHUMATH ce0s1, MTOHUMAasi CBOM HEJJOCTATKU U JJOCTOUHCTBA;

e IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPHU aHAJIN3€ Pe3yIbTaTOB JACSTEIbHOCTH;

e MPU3HABATH CBOE MPABO M MPABO IPYTHX Ha OUTHOKH.

B mporiecce nocTkeHus] TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBI IO (PU3UKE AJIs
YPOBHS  cpeaHero oOmero oOpa3oBaHUs Yy  OOyYaroOmMXCS  COBEPIICHCTBYETCS
HMOLIMOHAJIbHBIN UHTEIIEKT, IPEANoaralomuil choOpMUPOBAHHOCTD:

e CAMOCO3HaHMs, BKJIFOYAIOIIETO CIOCOOHOCTh TMOHMMATh CBOE HMOILMOHAIBHOE
COCTOSTHUE, BHUJETh HAIMpPaBJICHHUS Pa3BUTHUSI COOCTBEHHOW IMOLMOHAIBHOUN chepsl,
OBITH YBEPEHHBIM B ce0g;

e CAMODPETYJIMPOBAHUSA,  BKJIOYAIONIETO  CaMOKOHTPOJIb,  YMEHUE  INPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIIOCOOHOCTh  AJaNTUPOBATHCA K
HYMOIIMOHATBHBIM H3MEHEHHSIM U MIPOSBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

e BHYTPCHHEW MOTHBAINH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHKCHHIO IIEJIM U YCIIEXYy,
ONTHMHU3M, WHULUATUBHOCTb, YyMEHHE JEWCTBOBaTb, MCXOAS M3  CBOMX
BO3MOXKHOCTEH;

e OMIIaTUH, BKJIIOYAONIEH CIIOCOOHOCTh MOHUMATh SYMOLIMOHAIBHOE COCTOSIHUE JAPYTHUX,
YYUTBIBATh €r0 TMPHU OCYIIECTBICHUU OOIIEHHS, CIIOCOOHOCTh K COYYBCTBUIO H
COIEPEKUBAHHUIO;

e COI[MAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpPAUBAaTh OTHOIICHHS C
APYTUMH JIOABMH, 3a00TUTHCA, TIPOSBIISATH HHTEPEC U pa3peaTh KOHPIUKTHI.



IMTPEAMETHBIE PE3VYJIbTATDI

K xonny oOyuenus B 10 knacce mpeaMETHBIE Pe3yJbTaThl HAa YIUIYOJIEHHOM YpOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

¢ IOHUMATh POJb (U3UKU B SKOHOMUYECKOH, TEXHOJOTHYECKOH, HKOJIOTUYECKOM,
COLIMATILHOW M 3TUYECKOM cdepax AesTEIbHOCTH YeIOBEKa, POJb U MECTO (PM3HUKH B
COBPEMEHHOMU HAay4YHOU KapTUHE MHpa, 3HA4YCHUE ONUCATENBHOM,
CUCTEMATHU3UPYIOMICH, OOBSICHUTETFHONW U TPOTHOCTHUECKON (DyHKIUN Pu3ndecKon
TEOPUU — MEXAHUKH, MOJICKYJIIPHON (PU3MKHU U TEPMOJUHAMUKH, POJIb (DU3UUECKOM
Teopuu B POPMUPOBAHUM MPECTABICHUN 0 PU3NYECKON KapTUHE MUPA;

epa3IMyaTh YCIOBUA MPUMEHHMOCTH Mojened (U3MUYECKuX Tel M MPOLECCOB
(sBNEeHMI): WHEpIUaIbHas CUCTeMa OTcuéra, aOCOJIOTHO TBEpPJOE TeEJo,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JBWIXKEHUE, CBOOOJIHOE TaJcHUE,
abconoTHO ympyras aedopmanusi, abCONIOTHO YNPYroe U abCOJIIOTHO HEYIpyroe
CTOJIKHOBEHMS, MOJICJIU Ta3a, >KUJIKOCTH M TBEPIOro (KpUCTAUIMUECKOr0) Tea,
WJICAUTbHBIN Ta3, TOYCUHBIN 3apsJl, OMHOPOJHOE JIEKTPUUECKOE TMOJIE;

epa3nuyaTh YCIOBUS (TpaHUIlbl, O00JIACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
NOHUMAaTh BCeoOIMi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OTPaHUYEHHOCTH
VICIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

e QHAJTM3UPOBATH U OOBICHATH MEXAHUYECKUE TMPOIECCHl M SBJICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBl MEXaHUKU (OTHOCUTEIHLHOCTh MEXaHWYECKOTO
JIBIKEHUS, (POPMYJIbI KHHEMATUKH PaBHOYCKOPEHHOTO JBUKEHUSI, MPEeoOpa3OBaHUS
lanmunes i CcKOpoCcTM W NEpEMELICHUs, 3akoHbl HbprooToHa, mnpuUHIMI
OTHOCUTEJILHOCTU ['anuies, 3aKOH BCEMUPHOIO TATOTEHUsSI, 3aKOHBI COXPAaHCHUS
MMIYJbCa U MEXaHMUYECKOW OHHEPTUM, CBs3b pPabOThl CHJIBI C HW3MEHEHHEM
MEXaHWYECKON SHEpPruM, YCIOBUS pPAaBHOBECHS TBEPAOrO Tena), NPH HITOM
UCIIOJIb30BaTh MATEMAaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIIOBUS
NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB: TpeoOpasoBanuii [‘anmumies, BTOporo u
TPEThEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpAaHEHHsS WMIYJIbCA U MEXAHUYECKOU
SHEPruM, 3aKOHA BCEMUPHOT'O TATOTCHUS;

e AHAJTM3UPOBATH U OOBSICHATH TEIJIOBBIC MPOIECCHl U SBJICHUS, UCMOJb3Yysl OCHOBHBIC
nooxeHuss MKT u 3akoHBI MOJIEKYJISpHOW (DU3UKKA M TEPMOJUHAMUKHU (CBS3b
JNABJICHUS WJCAJIBHOIO Tra3a CO CpeJHEd KHUHETUYECKOM DHHEpPruer TEIIOBOTO
IOBWKEHUS W KOHLEHTPALIMENM €ro MOJIEKYJ, CBA3b TEMIIEpaTypbl BELIECTBA CO
CpEIHEW KUHETUYECKOM DJHEPruer TEIUIOBOIO JBHWKEHHUS €ro 4YacTUll, CBS3b
NABJICHUSI WIEAbHOIO Ta3a C KOHIIEHTpAlMEd MOJIEKYJ M €ro TEMIIEpaTypoil,
ypaBHeHue Menneneesa—Knaneipona, nepBeli 3aKOH TEPMOJIMHAMMKH, 3aKOH
COXpAaHEHMUSI HSHEPrUd B TEIUIOBBIX IMpOIECcax), MpPU OSTOM HCIOJIb30BAThH
MaTeMaTU4YECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBUA IPUMEHHUMOCTH
ypaBHeHUsI MeHnieneeBa—KnaneipoHna;



e AHAIM3UPOBATh U OOBICHATH DJEKTPUUYCCKUE SBICHUS, WCIOIB3YsS OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI SJIEKTPOJUHAMHUKUA (3aKOH COXPAHEHUSI 3JIEKTPUUYECKOTO
3apsiga, 3akoH KylioHa, MOTEHIMAIbHOCTh AJIEKTPOCTATUUYECKOIO TOJIS, MPUHITUIL
CYIEPIIO3UILINM SJIEKTPUUECKUX TOJICH, IPU TOM yKa3bIBask YCIOBUS MPUMEHUMOCTH
3akoHa KyioHa, a Takke MPaKTHYECKH BaXKHbIE COOTHOIICHMS: 3aKOHbI Oma st
y4acTKa LEeNU U Ui 3aMKHYTOM DJIEKTPUYECKOW wnenu, 3akoH Jxoynsa—JleHua,
npaBuiia Kupxroda, 3akonsr @apajes 11s1 3JeKTPoJIn3a);

e OMMHUCHIBATh (PU3UUECKUE MPOIICCCHI U SIBJICHUS, UCTIOJb3Ys BEIUUUHBI: TIepeMeIIeHUe,
CKOPOCTh, YCKOPEHHE, HUMITYJbC TE€Ja M CHUCTEMbI TEJ, CHUJIa, MOMEHT CHJIbI,
NABJICHWE, TMOTCHI[MAJIbHAS DJHEPrus, KUHETHYECKas DSHEPrus, MeXaHU4ecKas
SHEPTUs, pabdoTa CHIIBI, IIEHTPOCTPEMHUTEIIBHOE YCKOPEHHUE, CUjIa TSHKECTH, CHIIA
YOPYTrOCTH, CHJIa TPEHMS, MOIIHOCTbH, DHEPIrUs B3aUMOJICUCTBUS Tena ¢ 3eMJIEH
BOJIM3M €€ IMOBEPXHOCTH, DHEPTUsl YIpyrou aedhopMallid IMPY>KUHBI, KOJIUYECTBO
TEIJIOThI, a0COJIIOTHAs TeMIepaTypa Tejia, paboTa B TEPMOJWHAMHUKE, BHYTPEHHSIS
SHEPrusi UAcaIbHOTO OJTHOATOMHOIO Tra3a, padoTa UAcaIbHOTO T'a3a, OTHOCUTEIIbHAS
BJIIAXKHOCTH Bo3ayxa, KIIJ[ naeanbHOTO TENMIOBOrO ABUTATENS; JIEKTPUUECKOE MOJIE,
HaMpsHKEHHOCTh  AJIEKTPUYECKOTO TMOJIs, HANpsHKEHHOCTH IMOJII TOYEYHOTO 3apsija
WM  3apsODKEHHOro Iapa B BakyyMe€ W B JUAJIEKTPUKE, IOTECHIMAI
AIEKTPOCTATUYECKOTO TMOJIs, pa3HOCTh MOTEHIIUAJIOB, AJIECKTPOABIKYIIAs CUila, CUjia
TOKa, HaNpsDKEHUWE, MOIIHOCTh TOKa, DdJEKTpUYeckas EMKOCTh IIOCKOTO
KOHJICHCATOpa, COMNPOTHBJICHME ydYacTKa IEeNu C  I[OCIeI0BaTeIbHBIM U
NapajiyieIbHbIM ~ COCAMHEHUEM PE3UCTOPOB, DJHEPrus IJICKTPUYECKOTO IO
KOHJICHCATOPA;

¢ OOBSACHATH OCOOCHHOCTH MPOTEKaHUs (DU3NUECKUX SIBICHUM: MEXaHUYECKOE
JBIKCHUE, TEIUIOBOE JIBUKEHHWE 4YaCTHIl BEIIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBIKEHHE, AudPy3us, wHcnapeHue, KUICHHE W KOHICHCAIIUS,
IJABJICHUE W KPUCTAJUIM3allvs, HAIMPaBJICHHOCTh TEIUIONEpPEIaun, 3JICKTPU3aLUs
TeJ, SKBUMOTEHI[UAIBbHOCTh MMOBEPXHOCTHU 3apsHKEHHOTO MPOBOHUKA;

¢ IPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKO BEJIMYMHBI OT APYroi ¢
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUN, MPU ATOM KOHCTPYUPOBATH YCTAaHOBKY,
(bUKCHpPOBATH PE3YNIHTATH TOJYYCHHONW 3aBUCUMOCTH (PU3UUYECKHUX BEITUYUH B BUIE
rpaguKoB ¢ Y4ETOM aOCONIOTHBIX MOTPENIHOCTEH W3MEPEHUM, JeNIaTh BBIBOIBI IO
pe3yJibTaTaMm UCCIIeI0BaHUS;

¢ IPOBOJIUTh KOCBEHHBIE H3MEpeHUs (PU3MYECKUX BEIMYMH, TPU OSTOM BBIOUpATH
ONTUMAJILHBIA METOJ HW3MEpPEHHUs, OIICHUBATh aOCOJIOTHBIE W OTHOCHUTEIIBHBIC
MOTPEITHOCTH MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI;

e IPOBOJUTHh ONBITHI IO TPOBEPKE TMPEMJIOKEHHOM THIOTE3bl: IJIaHUPOBATH
OKCIIEPUMEHT, COOMpaTh AKCIEPUMEHTAJbHYI0  YCTAaHOBKY, aHaJU3UPOBaTh
MOJTyYE€HHBIE PE3YJIbTAaThl U AEJIaTh BBIBOJ O CTATYCE MPEIJIOKEHHON TUIIOTE3bI;

e COOMIONATH TMpaBWiIa OE30MAaCHOTO TPy/Aa MPHU MPOBEIACHUU HCCICIOBAHUN B paMKax
y4eOHOTO SKCTIIEPUMEHTA, MPAKTUKyMa W Y4EeOHO-UCCIEI0BATEIbCKON M MPOEKTHON



JESITEIbHOCTH C HCIOJb30BAaHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1a0OpAaTOPHOTO
000pynI0BaHU;

epemaTh pacy€THHIE 3aJaud C SIBHO 33JaHHOM M HEABHO 3aJaHHON (PU3HUYECKOM
MOJIC/IbIO: Ha OCHOBAHWM AaHaIM3a YCIOBUS OOOCHOBBIBaTH BBIOOp (PU3MUECKOU
MOJIETI, OTBEYaromield TpeOOBaHUSAM 3aJaud, MPUMEHSTh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TOCTyJaThl (U3MYECKUX TEOPUH TMPHU  HCIOJIB30BAHUU
MaTeMaTUYECKUX METOJIOB pElIeHUs 3ajad, MPOBOAUTH pacué€Tbl HAa OCHOBAHWUU
UMEIOUINXCS JAaHHBIX, aHAJIW3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METO[BI
pELIEHUs C YYETOM MOJTyUYEHHBIX pPe3yIbTaTOB;

e pEIIATh KAYECTBEHHBIE 3a/1a4U, TPeOYIOUIME MPUMEHEHUS 3HAHUI U3 Pa3HbIX pa3/iesioB
Kypca (U3MKH, a TakKe MHTETPALUU 3HAHUHN U3 JAPYTUX MPEAMETOB €CTECTBEHHO-
HAy4YHOT'O IMKJIA: BBICTPaUBAaTh JIOTUYECKYIO LEMOYKY PACCYKICHUN C OIOpPOM Ha
U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHUS;

¢ ICTIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1151 OOBSICHEHHS] OCHOBHBIX MPUHILIUIIOB PAOOTHI
MU3MEPUTENIbHBIX  MPUOOPOB, TEXHUYECKUX YCTPOMCTB M  TEXHOJOIMYECKUX
MIPOLIECCOB;

¢ IPUBOJIUTh TIPHUMEPHl BKJIAaJa POCCHUMCKMX U 3apyOEKHbIX YUEHBIX-(U3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHUpPA, B PpPa3BUTHE
TEXHUKU U TEXHOJIOTU;

e AHAIM3UPOBATh M OLICHUBATh IOCJHEACTBUS OBITOBOM W  MPOU3BOJACTBEHHOMN
JESITEIbHOCTH YeJOBEKa, CBA3aHHOM € (PU3MYECKHMMM NpOolecCaMM, C MO3MIMN
JKOJIOTUYECKON 0€301MacHOCTH, IIPEICTABICHUN 0 palMOHAIIBHOM
IPUPOAOIIONIB30BAHNN, & TAKXKE Pa3syMHOM HCIIOJIb30BAHUM JIOCTMIKEHUN HAyKU U
TEXHOJIOTUH /ISl JAIbHEHIIIErO Pa3BUTHS YETI0OBEUECKOro 0OIeCTBRa;

e IPUMEHSTH Pa3IMYHbIE CIOCOOBI PaboThl ¢ HHPOpManuel PU3NIECKOTO COJIEPKAHUS
C MHCIIOJIb30BAHMEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJIOTUH, NpPU 3TOM
UCIIOJb30BaTh COBPEMEHHbIE HMH(POPMALIMOHHBIE TEXHOJIOTUU JJIsi  TIOMCKa,
nepepabOTKU M TpPEeIbsABICHUS Y4eOHOM W HAyYHO-TOMYJISpHOW HH(MOpManuw,
CTPYKTYPUPOBAHMSI M HMHTEPIpPETAlMM HH(POPMALUK, MOJIYYEHHOW W3 pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJy4aeMyt0 HHPOPMALIMIO U OIIEHUBAThH
€€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWI, TaK U Ha OCHOBE aHaIM3a
MCTOYHHUKA MHHOPMAIIHH;

e IPOSIBJIATh  OPTAaHMU3ALMOHHBIE U TO3HABATEIbHBIE YMEHHUS CaMOCTOSTEIBLHOTO
OpUOOPETeHUs] HOBBIX 3HAHUW B MPOIECCE BBIMOJHEHUS MPOEKTHBIX U Y4eOHO-
HCCIIeIOBATENIbCKUX padoT;

epaboTaTh B TPYMIE C UCHOJHEHHEM pPA3JIMYHBIX COLMAIBHBIX POJIEH, IIAHWPOBATH
paboTy TpyMNIbl, palMOHAIBHO PaCHpenesaTh MEATENIbHOCTh B HECTaHIAPTHBIX
CUTyalusiX, aJE€KBAaTHO OLIEHWBAaTh BKJAJ KaXKIOrO0 M3 YYaCTHUKOB TpyIIbl B
pellIeHre paccMaTpuBaeMon IpoOJIEMBl;

e MIPOSIBJISITH MOTHBALIMIO K Oyaymed npodecCHOHANbHOW — JIEATENbHOCTH IO
CHEUATBLHOCTIM (PU3UKO-TEXHUIECKOTO TTPOQIIIS.



K koumy oOyuenus B 11 Knacce mipenMeTHbIE pe3yiabTaThl Ha YriyOJEHHOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

¢ [IOHUMaTh pOJIb (PU3UKU B DKOHOMHUYECKOW, TEXHOJOTMYECKOW, COLMUAIbHONH H
ATUYECKON cepax AesTEIBHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKHU B COBPEMEHHOM
HAay4YHOM KapTHHE MUpa, pOJb AaCTPOHOMUM B MPAKTUYECKOH JEATEIbHOCTH
YEJI0BEKA U JaNbHENIIEM HAYYHO-TEXHUYECKOM PAa3BUTUH, 3HAYCHHUE OMMUCATEIBHOM,
CHUCTEMaTU3UPYIOIIEH, 0OBSICHUTEILHON M MTPOTHOCTUYECKON (PYHKIIMM (HU3NIeCKOM
TEOPUH — DIIEKTPOAUHAMUKH, CIIEHUAIIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
(¢u3uku, poabs Gu3NYECKON Teoprur B (POPMHUPOBAHUM NPEACTABICHUN O (PU3HUECKON
KapTHHE MHUpPa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM pPSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE;

epa3NUyYaTh YCJIOBHUS TNPUMEHUMOCTH Mojeiel (U3MUEeCKUX Tel M IPOLECCOB
(sBNEHMI): OAHOPOJHOE DJIEKTPUUECKOE U  OJHOPOJHOE MArHUTHOE IIOJI,
rapMOHUYECKHE KOJIeOaHUsl, MAaTEMAaTUYECKU MAaATHHUK, WIACATbHBIA TPYKUHHBIMI
MaATHUK, TAPMOHUYECKHUE BOJIHBI, HJICATbHBIA KOJEOATEeNbHbI KOHTYp, TOHKAas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIAPAa U KBAHTOBOM MOJIENIN CBETA;

epaznuyaTh YCIOBUSA (IpaHULBI, 00JACTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
IOHMMaTh BCEOOUIMI XapakTep (QyHIAMEHTAJIbHBIX 3aKOHOB U OrPaHMYEHHOCTH
WCTIOJIb30BAHNU YaCTHBIX 3aKOHOB;

e AHAIMU3UPOBATh U OOBACHATH IIEKTPOMATHUTHBIE MPOLIECCHl U SIBJICHUS, WCIONb3YS
OCHOBHBIE€ TIIOJIO)KEHHSI W 3aKOHBl JJIEKTPOJMHAMUKM U CHELUAIBHOW TEOpUU
OTHOCUTEJIBHOCTH (3aKOH COXPAHEHHUs AJIEKTPUUECKOro 3apsijia, cuia AMiepa, cuia
JlopeHiia, 3aKOH »3JIEKTPOMAarHUTHOM WHAyKOuu, mnpaBwio Jlenua, cBszp J/IC
CaMOMHIYKIIMU B DJIEMEHTE JJIEKTPUUECKOM LIEMU CO CKOPOCTBHIO M3MEHEHHUS CHIIbI
TOKa, OCTYJAThl CIIEHUATIbHON TEOPUU OTHOCUTEIBHOCTH DUHIITEWHA);

 AHATIU3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCTIOb3YsI MOJTOKECHHUS
KBaHTOBOW (u3uku (ypaBHeHHE DWHINTEHA 11 hoToddDdeKTa, MepBhlil U BTOPOM
noctynatel bopa, mpuHIMI cooTHOUIEHUs HeomnpeaenéHHoctell ['eizendepra,
3aKOHBl COXPAHEHHMS 3apsAIOBOIO M MACCOBOTO YHMCEI M DJHEPIrUU B SAJNEPHBIX
peaklMsIX, 3aKOH paJJMuOaKTUBHOIO pacnaaa);

* ONUCHIBATH (PU3NUECKHE MPOLIECCHI U SBJICHUS, UCTIONb3YsI BEIMYMHBI: HAPSHKEHHOCTh
ANEKTPUYECKOr0  IMOJIs, MOTEHUHAT 3JEKTPOCTATHYECKOro  IOJIs, Pa3HOCTb
NOTEHIMAJIOB, 3JIEKTPOABMKYILAS CUJIA, UHIYKLIUS MAarHUTHOTO TOJIs, MarHUTHBIN
NOTOK, cujia AMIepa, WHIYKTUBHOCTb, AJIEKTPOJBHXKYINAS CHJIA CAMOWHIYKLHWH,
SHEPIruss MarHUTHOTO IOJISI MNPOBOAHMKA C TOKOM, PEJIATHUBUCTCKUNA HMITYJIbC,
MOJIHASL SHEPTUs, SHEPTUS MTOKOSI CBOOOJHON YACTHIIBI, YHEPTHS U UMITYJIbC (POTOHA,
MacCOBOE YHCJIO U 3apsij A1pa, SHEPTHS CBA3M SAPa;

¢ OOBSICHATb OCOOCHHOCTH NPOTEKaHUs (PU3NYECKUX SBICHUNA: HIIEKTPOMATHUTHAS
UHAYKLHSA, CAMOMHAYKLIMS, PpE30HAaHC, UHTepdepeHuuss BOJH, AUQpaKuus,
AUCTepCusi, TMOJHOE BHYTPEHHEE OTpaxkeHue, (oTodnekTpuueckuid 3¢ ¢deKTt
(dpotoaddexr), anbda- u 6eTa-pacnaasl saep, raMMa-U3IIyICHHE sIep, GU3MUECKHE
IOPUHLUIIBI CIIEKTPAIIBHOTO aHAJIW3a U paboTHI J1a3epa;



* ONIPENIEIATh HAIPABJICHUE MHAYKLIMH MAarHUTHOIO IOJSA MPOBOJHHUKA C TOKOM, CHJIBI
Amnepa u cunsl JIopenna;

e CTPOUTH HM300pa)KEHUE, CO3/1aBaeMOE€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
PacCUUTHIBATH €TO XapaKTEPUCTUKU;

e IPUMEHATH OCHOBOIIOJIAralOMNE aCTPOHOMUYECKUE TOHATHSA, TEOPUU U 3aKOHBI JUIS
aHaiM3a U OOBACHEHUs (PU3MUECKUX MPOIECCOB, MPOUCXOIANINX B 3BE3MAX, B
3BE3IHBIX CHCTEMaX, B MEXIaJlaKTHUEeCKOW cpefie; NBIKEHUS HEOECHBIX Tell,
IBOJIIOINH 3BE3 U BeeneHHOM;

 IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEIUYUH C HUCIOJIb30BAaHUEM
NPSAMBIX HW3MEPEHUW, TpPU OTOM KOHCTPYHPOBAThH YCTAHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (U3WYECKUX BEIUYMH B BUJEC TPapUKOB C
y4€TOM aOCOJIFOTHBIX MOTIPEHIHOCTEH U3MEPEHUM, JeNaTh BBIBOJABI M0 pe3yibTaTaM
UCCIIEJOBAHN;

¢ IPOBOANTh KOCBEHHBIE HW3MEPEHUA (PU3NYECKUX BEJIWYMH, IPU 3TOM BBIOUPAThH
ONTHUMAJIbHBIA METOJT HM3MEpPEHMs, OLEHUBATH AOCOJIOTHBIE U OTHOCUTEIbHBIC
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

e IPOBOJAUTH ONBITBI [0 MPOBEPKE IMPEIIOKECHHOM THUIIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh  AKCIEPUMEHTAIbHYIO  YCTAaHOBKY, AaHAJIM3UPOBATH
ITOJTyYEHHBIE PE3YJIBTATHI U JENaTh BEIBOJ O CTaTyCE MPEIIOKEHHON TUIIOTESBI;

* ONMMCBIBATh METO/IbI IIOJIYYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

e cOOJIIO/IaTh MpaBuia 0€30MacHOro TpyAa NP IMPOBEACHUM HCCIIEIOBAaHUI B pamKax
y4eOHOTr0 KCIEPUMEHTA, MPAKTUKYMa U y4eOHO-UCCIIeI0BaTENbCKOW U MPOEKTHOM
JESTeIbBHOCTU C MCIOJb30BAaHUEM H3MEPUTEIbHBIX YCTPOMCTB M J1aDOpaTOPHOTO
000pyIOBaHUs;

epeIIaTh pacyETHBIE 3aJa4ydl C SIBHO 3aJJaHHOW W HESIBHO 3aJlaHHOW (hU3UYECKOU
MOJIeTIbIO: Ha OCHOBAaHWM aHallu3a YCJIOBHUS BBIOMPATh (PU3MUECKHUE MOJIENH,
OTBEHArONIMe  TpeOOBaHMSIM  3aJaud, MPUMEHSIThH  (QOPMYINbI,  3aKOHHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (PU3MYECKUX TEOpUAd TMPU  HCHOJIb30BAHUU
MAaTeMaTHYECKUX METOJOB PEIICHHS 3aJay, NMPOBOAUTH PAcYEThl Ha OCHOBAHUHU
UMEIOIIUXCSl JAHHBIX, AHAIM3UPOBATH pPE3YyJbTaTbl U KOPPEKTUPOBATH METOJBI
pelIeHns ¢ Y4ETOM IOJIYYEHHBIX PE3yJIbTATOB;

e pelaTh Ka4eCTBEHHBIC 3a/1a4H, TPEOYIONHEe TPUMEHEHUS 3HAHUI U3 Pa3HBIX Pa3/IeiioB
Kypca (pU3MKH, a TakKe MHTETpaluy 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOI0 LMKJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PACCYKICHHUWU C OMOPOM Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBICHMUS;

* ICTIOJIb30BAaTh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHHUS] OCHOBHBIX MPUHIIUIIOB paOOTHI
U3MEPUTENIbHBIX NPUOOPOB, TEXHUYECKUX YCTPOMCTB M  TEXHOJOTHYECKHX
IIPOLIECCOB;

e IPUBOJUTH MPUMEPHl BKJIA/lAa POCCUMCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;



e AHANTU3UPOBATh U OICHUBATh TOCJIEICTBUS OBITOBOM M  TMPOU3BOJCTBEHHOM
JESTeIbHOCTH YeJOBEeKa, CBA3aHHON C (PU3MUECKMMM MpOIecCCaMM, C TMO3HULUN
HKOJIOTHYECKOH 0€301MacHOCTH, NpeCTaBICHUN 0 parroHaTbHOM
IPUPOJIOTIONH30BAHUH, a TAK)KE€ Pa3yMHOM HCIIOJIb30BAHUU JOCTKCHUH HAYKUA U
TEXHOJIOTUM JIJIsl JaTbHEUIIIEro pa3BUTHSI YEJIOBEUECKOTO O0IIIECTBA;

e IPUMEHSTH Pa3IMYHbIE CIOCOOBI paboThl ¢ HHGOpPMaIUEH PUINIECKOTO COACPKAHUS
C HCIIOJIb30BAHHEM COBPEMEHHBIX HWH(POPMAIIMOHHBIX TEXHOJIOTHHA, TIPU ITOM
UCTIONb30BaTh COBPEMCHHBIE HMH(POpPMAIIMOHHBIC TEXHOJOTUH IS TIOWCKA,
nepepaboTKi M TPEAbsABICHUS Y4eOHONH M HAyYHO-TIONMYJSPHOW HWH(POpPMAIIH,
CTPYKTYpUPOBAHUSA U HHTEPHpPETAUU HHPOpPMAINH, MOJYyUYEHHOW W3 pa3iIHMuHBIX
MCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTYyYaeMyl0 HH()OPMAILINIO U OIICHUBATh
e€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWI, TaK U Ha OCHOBE aHajM3a
UCTOYHHUKA UHPOpMAIIH;

e IPOSIBJISITH  OPTAaHU3AIMOHHBIE M TO3HABATEIbHBIE YMEHHS CAaMOCTOSTEIHHOTO
NpUOOPETEHUS] HOBBIX 3HAHWUA B TPOIECCE BBIMOIHEHHUS MPOCKTHBIX W y4eOHO-
HCCIIEI0BATENbCKUX padoT;

e paboTaTh B TPYMIE C UCHOJHEHHEM DA3JIMYHBIX COLMAIBHBIX POJIEH, IJIAHUPOBATH
paboTy Tpymmbl, palMOHAIbHO PaCHpEeneisaTh NEATEIbHOCTh B HECTaHIApPTHBIX
CUTyaIusX, aJCKBATHO OIIEHWBATh BKJIAJ KaXKIOTO W3 YYaCTHHKOB TPYIIBI B
pelIeHrue paccMaTpuBaeMoOn MPOOJIEMBI;

e MIPOSIBJISITH  MOTHBALIMIO K Oyaymed npogdecCHOHaNbHOW — JIEATENbHOCTH IO
CHEIUATBHOCTIM (U3UKO-TEXHUYECKOTO TPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos
Ne HanmenoBaHmue pa3jiesioB U TeM JuiekTpoHHbIE (UG POBDbIE)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

Paznen 1. HAYYHBIA METO/ IIO3HAHMS IIPUPO/IBI

bubnuorexa [IOK Mos mkona
https://lib.myschool.edu.ru/market?filters=
VYpoxu POII
https://resh.edu.ru/subject/28/10/

1.1 Hayunblii MeTO O3HAHUS TPUPOBI 6

Hroro no pazneny 6

Pa3zpgen 2. MEXAHUKA

bubnnorexa [IOK Mos mikoia
https://lib.myschool.edu.ru/market?filters=
VYpoxu POII
https://resh.edu.ru/subject/28/10/

2.1 Kunematuka 10 1

bubmmoteka IIOK Mos mikona
https://lib.myschool.edu.ru/market?filters=
VYpoxu POII
https://resh.edu.ru/subject/28/10/

2.2 JlmHamuka 10

bu6mmoteka IIOK Mos mkona
https://lib.myschool.edu.ru/market?filters=
VYpoxu POII
https://resh.edu.ru/subject/28/10/

2.3 Craruka TBEpAOro TENA 5 1

bubnuotexa [JOK Mos mkomna
https://lib.myschool.edu.ru/market?filters=
VYpoxu POII
https://resh.edu.ru/subject/28/10/

24 3aKOHBI COXPaHEHUsI B MEXAHUKE 10 1




Hroro no pazngeny

35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

bu6nmmorexa IIOK Mos mkona
https://lib.myschool.edu.ru/market?filters=

3.1 OCHOBBI MOJIEKYJISIPHOKMHETUUECKON TEOPUU 15 Vpoku P
https://resh.edu.ru/subject/28/10/
bu6nmoreka IIOK Mos mkona
https://lib.myschool.edu.ru/market?filters=

3.2 Tepmoannamuka. TeninoBble MalIMHBI 20
VYpoxu POII
https://resh.edu.ru/subject/28/10/
bubnuorexa [{OK Mos mikosna

13 ArperaTHble cOCTOSIHUS BellecTBa. Pa3oBbie 14 https://lib.myschool.edu.ru/market ?filters=

IIEPEXObI Ypoku POII
https://resh.edu.ru/subject/28/10/
Uroro no pazneny 49
Paznen 4. DJIEKTPOJIMHAMMUKA
bubmuorexa [{OK Mos mikomna
https://lib.myschool.edu.ru/market?filters=

4.1 DIIeKTPUUIECKOE TI0JIe 24
VYpoxu POII
https://resh.edu.ru/subject/28/10/
bubmuorexa [IOK Mos mikomna

. . https://lib.myschool.edu.ru/market?filters=

4.2 IToCTOSIHHBIN 2EKTPUIECKUNA TOK 24
VYpoxu POII
https://resh.edu.ru/subject/28/10/
bubmuorexa [IOK Mos mikoina

43 ToKH B PASIHHHBIX Cpeax 6 https://lib.myschool.edu.ru/market?filters=
VYpoxu POII
https://resh.edu.ru/subject/28/10/

Hroro no pazneny 54




Paznen 5. ®DUSHUECKHA IPAKTUKYM

bubnuorexa LIOK Mos mkona
https://lib.myschool.edu.ru/market ilters=

5.1 Du3nYecKuil TPaKTUKYM 16 16 Vpoxu POLLI
https://resh.edu.ru/subject/28/10/
Uroro no pazueny 16
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KITACC

HaunmenoBanmue pa3xesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Konrtpoabnbie | Ilpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pazgen 1. JIEKTPOJIMHAMUKA
bubnuorexa [IOK Mos mikoia
11 M o6 Tore 14 https://lib.myschool.edu.ru/marketfilters=
. HUTHOE IT
art . VYpoxu POII
https://resh.edu.ru/subject/28/11/
bubnnorexa [{OK Mos mikoia
12 5 oA . 13 | https://lib.myschool.edu.ru/market filters=
) MAarHATHas UHAYKIUAS
fIeKTp AYEH Ypoku POII
https://resh.edu.ru/subject/28/11/
Uroro no pazneny 27
Pasznen 2. KOJJEBAHUS U BOJIHBI
bu6mmoteka IIOK Mos mikona
https://lib. hool.edu. ket?filters=
51 MexamIHecKe KoqeBamis 10 ttps://lib.myschool.edu.ru/market?filters
VYpoxu POII
https://resh.edu.ru/subject/28/11/
bubmmotexa IIOK Mos mikona
https://lib.myschool.edu.ru/market ilters=
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15
VYpoxu POII
https://resh.edu.ru/subject/28/11/
bubnuotexa [JOK Mos mkomna
MexaHnyeckue 1 3JeKTpOMarHuTHbIE https://lib.myschool.edu.ru/market?filters=
2.3 10 1
BOJIHBI Ypoku POII
https://resh.edu.ru/subject/28/11/
54 Omtika )5 | bubmauoreka IIOK Mos mikoia

https://lib.myschool.edu.ru/market?filters=




Ypoku POII
https://resh.edu.ru/subject/28/11/

Hroro no pazneny

60

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH

bu6nmoreka [IOK Mos mkona
https://lib.myschool.edu.ru/market?filters=

3.1 OcnoBrel CTO 5 Vpoxu POLLI
https://resh.edu.ru/subject/28/11/
Utoro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
bubmuorexa [IOK Mos mikosna
41 KopIycKy/IApHO-BOMHOBO yamsy 15 https://lib.myschool.edu.ru/market?filters=
VYpoku POII
https://resh.edu.ru/subject/28/11/
bubmuorexa [{OK Mos mikomna
https://lib.myschool.edu.ru/market?filters=
4.2 ®dusuka aToma 5
VYpoxu POII
https://resh.edu.ru/subject/28/11/
bubmuorexa [{OK Mos mikomna
43 ®du3nka aTOMHOIO SApa U HIEMEHTapHbBIX 5 https://lib.myschool.edu.ru/market?filters=
YacCTHIL VYpoxu POII
https://resh.edu.ru/subject/28/11/
Hroro no paszneny 25

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKUN

5.1

DJeMEeHTBl aCTPOHOMUU U aCTPOPHU3UKU

12

bubmuorexa [IOK Mos mikoina
https://lib.myschool.edu.ru/market?filters=
VYpoxu POII
https://resh.edu.ru/subject/28/11/




Hroro no pazngeny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
but6mmoreka [IOK Mos mkona
https://lib. hool.edu.ru/market?filters=
6.1 Pu3n4eCcKui IPAKTUKYM 16 16 Yplz)SKH }1)3;31;,80 OO ECULIUAIARELEED
https://resh.edu.ru/subject/28/11/
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus U 00001IeHne bu6nunoreka IIOK Mos mkona
71 IPEIMETHOTO COJIEP>KAHUS U OTIbITa s https://lib.myschool.edu.ru/market?filters=
' JeATEeIbHOCTH, MPUOOPETEHHOTO MIPH VYpoxu POII
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos https://resh.edu.ru/subject/28/11/
Uroro no pazneny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

YYEBHUKHU, UCITIOJIB3YEMBIE JJISA PEAJIM3AILIIA PABOYEN
IMPOI'PAMMBI
®dusuka, 10 knacc/ Makumes I'.5., byxosues b.b., Corckuit H.H. nmox penaxiueii

[TapdentreBoit H.A., AkuinonepHoe obmectBo «M3narensctBo «IIpocBeiieHmney

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. O6mako 3HaHUN

https://oblakoz.ru/

2. bubmmoteka IIOK Akanemun Munnpocsemienust Poccuu
https://lesson.edu.ru/

3. AO UznarenscTBO «IIpocBenienney
https://prosv.ru/

4. bubmmoteka IIOK Mos mikosa
https://lib.myschool.edu.ru/market?filters=

5. T'ocynapcTBenHast o6pazoBaTenbHas ardopma «Poccuiickas dIeKTPOHHAS KOy
https://resh.edu.ru/



AOKYMEHT NOANUCAH
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