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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe HAa YpPOBHE CpEIHETO OO0Iero o00pa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeAcTaBieHHbIXx B PI'OC COO, a taxxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro mpenMera «Pu3nka» B 00pa30BaTEIbHBIX OPraHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUSI TEM U Pa3/IeoB
y49eOHOTO TpeaMeTa ¢ y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JIOTUKKM y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[IporpamMma 1o ¢u3uke AaéT MpeACTaBICHHE O LEIX, COACpPKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUSA OOYYAIONIUXCS CpEJCTBAMU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYQJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaxIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI Uil TMPOJOJDKEHUS OoOpa3oBaHMs B
opraHu3anusx mpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme o pusmke onpenensroTcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKH Ha YpPOBHE CpeIHEero oO0mero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCsS, OCBOMBIIHMX
nporpamMmmy 1o pu3nke Ha YpOBHE CpeaHEro o0111ero oopa3oBaHus Ha yriryOIEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JIEATEILHOCTHBIN TTOIXOI.

[Iporpamma o pu3Mke BKIFOUYALT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCIIe IPEIMETHBIC PE3YyIbTATHI TI0 TOJaM O0yUYCHUS;

cozieprkanue yueonoro npeamera «dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYMX TPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTEICH U
MPEIOCTAaBIACT BO3MOXXHOCTH I peaju3allid Pa3IUdHbIX METOJUYECKIX
MOJXO/IOB K TMPENoJaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COEPIKaHUS Kypca.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHuU 00 okpy»xkatoieM mupe. LLkompHBI Kype (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyYeHHUs HOBBIX MaTEepUAlOB C 3aJaHHBIMH CBOWcCTBamMu. M3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpOBAHUE YMEHHUI MPUMEHATh HaAYyYHBIA METOJ MMO3HAHUS
IPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHEr0 001Iero 0Opa3oBaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzauys OpeanoiaracT HMCIOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANoJaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMUYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS DIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl MO (PU3UKE AOKHO ObITh MOCTPOCHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yriayO6naéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOIO YYEHHUYECKOTrO 3SKCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTuKyMm
npoBoauTcst b0 B koHIEe 10 u 11 kimaccoB, nuOO mMmocie MepBOro M BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTerpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLIECCe
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu HpakTHKymMa MOHMMAETCS
CaMOCTOATEJIHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa IpeJCTaBlICHAa €IUMHBIM NepedHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30BaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUTAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. I[lpm stom obecneunBaeTcs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSIMH NIPOBOAMUTH TMPSMbIE M KOCBEHHbIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHuE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/1a4M C IBHO 33JaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazliena Kypca, TaK M HHTETpUpys
MPUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHME/NpEe/ICKa3aHue NpPOTEeKaHUs (U3HUYECKUX
SIBJICHUH M TIPOIIECCOB B OKpY’KarolIeH JKM3HM, TpeOyromue BeIOopa (hU3nIeCKOn
MOJIEJH JUJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHuto yueOHoro npouecca Kype (pusuku yriyOn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BHIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHU4eCKux
OTBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKe JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (u3MKe KIIOYEBBIX JEMOHCTpalMil Aiis
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUW M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB U 00€CledrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpoBaHHE UWHTEpeca M CTPEeMJICHUS OOydYalomMXCd K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJIICHUSIM;

dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3UKY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTaBICHUA O pPOIM (PUMKK AJI Pa3BUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelIeHUeM CIEeIyIoMUX 3ajad B
npouecce u3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 00111ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

(dbopMUpOBaHKUE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUS] PA3IMYHbIX 3314 C IBHO 33JJaHHOM (hU3NUECKOil
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUEecKOn
MOJENIM, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHCIE 3a7a4 HWHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSIHUS HA OKPYXAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHI INPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOLIETo
oOpa3oBaHMsI BBIOMpaeTCs OOYUYAIOIUMUCS, TUIAHUPYIOUIUMH TMPOJIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpaszoBanms orBoauTcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HeIel0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUarOIIHNXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[lorpemHocT  u3MepeHuit  (GU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepuaibHas TOUKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUYECKON JEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IENU OCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOM TOYKH, €r0 MPOEKIMH HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIIMH Ha OCH CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHUe Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUATLHON TOUYKH OT BPEMEHU U UX TpauKH.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTepUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CrocoObI ucciie0BaHNs IBUKEHUHN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHuE TTyTel, TPACKTOPUA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKeE Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3y4yeHne HEpaBHOMEPHOTO JIBMXKEHHS C LIEJBIO ONPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaIcHUsA (peKoMEeHJ0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuyenue nBukeHus Tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy NaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEA.

W3yyeHue IBHKEHHUS Tella MO OKPY)KHOCTH C IOCTOSIHHOW [0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJ1a OOpalieHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTeNnbHOCTH ['anmunes. HemHepuuanbHble CHUCTEMBI OTCUYETA (ONpENeseHuE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOAHOTO M IEHUS OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduuecKoi MHUPOTHI. JBrkeHne HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnnepa. IlepBasg kocmuyeckass CKOpOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUS CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIHM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOACHCTBYIOMIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenune mace no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepenrie paBHOJAEHCTBYIOLIEH CUJ IPU JABMKEHUU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[TpoBepka ruUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3yueHne NBUKEHUSI CUCTEMBbI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuisl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpHOMY Teny. LIeHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3axkonsl coxpanenus ¢ MexaHuke.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHBIX TOYEK. LleHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>KEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT ummynbca mMarepuanbHOW TOUkU. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. lloTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTrennmansHas sHeprus tena
B TPABUTAIIMOHHOM TOJI¢ OJHOPOJHOrO Iapa (BHyTpH U BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONIEP, NPY>KUHHBIA MUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHNUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHUN PabOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM M MOTEHUHAIBHON SHEPIHi IIpH
JNEHUCTBHUU Ha TEJO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTrUU Mpu CBOOOTHOM Ma/ICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepenne nMiyiibea Teiia o TOpMO3HOMY ITYTH.

N3mepenue cuibl TITH, CKOPOCTH MOJETH 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHS UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBHM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU TPYKUHBI C paObOTON CHIIBI
TpEeHUSI.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosexkyasipHas pu3uka 4 TepMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrxkeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BElIECTBA. MoJaenu CTPOEHHs Ta30B, KUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJeabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMAaTEPUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKyJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmronenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIMJI000MEHE MEX Ty TOPSUYEi U XOJIOAHOM BOJIOM.

W3yyeHue H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
rdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEeMbl. BHelHne u BHyTpeHHHE napaMeTpsl. [Tapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmonuHamMukd. (CaMONpPOW3BOJIBHAS — pelaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEaJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOJAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€MKOCTh Tena. YAelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHHsAs 3Heprusa. Koim4uecTBo TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO TeNa K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeoOpaTuMoCTh IPUPOAHBIX MPOIIECCOB.

[Tpunnumne! aecteus TerioBbix MamuH. KII/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHrueckue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENM, HapoBas TypOuHA,
MOJIy4YEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA ISt
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHenue Temneparypsl Npu aainadaTHYecKOM pacIIupEeHUN.

Bo3nymHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.

Croco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpolecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepenne yaenbHOoN TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anuabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUUA MEXMOJEKYJISIPHOTO B3aUMOACHUCTBUA H
TEMIIEPATyPbl KUIIEHUS KUJKOCTEM.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u kKoHieHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
apooOpa3oBaHUsI.

Haceimiennble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCMMOCTh TEeMIEPaTyphl KUIEHHS OT JAaBJICHUS B
KUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopduble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaiumszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyOnumarus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO PaCHIUPEeHHs Tell (Ha KaYECTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0aX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHudeckre yCTpOWCTBA UM  TEXHOJIOTUYECKHUE TMPOLECCHI:  KUIKHE
KPUCTAJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpayuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKCHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauuBaHue.

Kanunnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEpXHOCTHOTO HATSXKEHMUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMal  pEe3MHOBOro obOpas3ua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMu KA.

Tema 1. dnexmpuueckoe noine.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOOHMKM, JUAIEKTPUKM U MOJYNPOBOIHUKU.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KynoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3apsIbl.

Hampsoxk€anocts  anekTpuueckoro  mong.  [IpoGueiit  3apsan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsajia B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman snexkTpocTaTuyeckoro noss. Csi3b HANPSHKEHHOCTH MOJIS U Pa3HOCTU
NOTEHIIMAIOB JUISl  DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsnga. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imiapa. Ilosie paBHOMEPHO 3apsKEHHOM
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapamnenbHOE coequHeHue KoHAeHcaTopoB. [locienoBaTenbHOE COEAMHEHUE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM IOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOUIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OreHKa CUJT B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HampsHKEHMS ) pu
MOCJIEIOBATEILHOM COECUHEHUU KOHAEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOPA Yepe3 pe3UCTOp.

Tema 2. IlocmoanHulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapaJuieIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONITHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/J1C u BHyTpeHHEE CONMPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) dJeKTpuyeckoil menu. MOIIHOCTh HuCTOYHHMKA Toka. Kopotkoe
3aMbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUH.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO IJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTU NOTEHIIMATIOB MEXAY MOJFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSOKEHUS] IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npesesa u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U npUMeCHas POBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAS] TUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITyuyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
QIIFOMUHUS, YJIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOJIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaoGmronenne amexTpoimsa.

W3mepenue 3apsiia OAHOBAJIEHTHOTO MOHA.

HccnenoBaHnre  3aBUCMMOCTH  CONPOTUBIICEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKuX BETUYMH, NPOBEpKAa MPENJIOKEHHbIX TUNoTe3 (BbIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue kypca pusuku yray0naéHHoro ypoBHs B 10 kiacce ocyiiecTBiIseTcs
C y4€TOM COJEpKaTEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (haKT, TUIIOTe3a, (PU3MYECKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUI, U3MEPUTENbHbIE TPUOOPHI, HUPPOBas 1adopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM  «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABMKCHUN C HCIOIb30BAaHUEM MEXAaHU3MOB,
yu4€T CYXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. diekTpoanHamMuka.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHUYeCKHue YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: MNPUMEHEHHUE
MOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MyJbTUMETP,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpauyuu.

KaptnHa nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue ABM>KEHUS MMy4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MarHUTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne 1eCTBHS MOCTOSSTHHOTO MarHUTA Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBneHue DNEeKTpOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIIHH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHUYecKUe yCTpPONMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU], 3aIlUTa OT SJEKTPU3ALMHU TeJl MPU ABUKEHUU B MATHUTHOM T0JIE
3emu.

Hemoncmpauuu.

HaOnronenue siBneHust 3eKTPOMarHuTHOM MHAYKIUU.

UccnenoBanne 3aBucumMoct IDJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOMHIAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMS] MEXaHUYeCKOW sHepruun). BoiBoj
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMITUTY/IaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactotra koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul Irpy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Teproa CBOOO HBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyie0aHMM Tpy3a Ha MAaCCHUBHOM TMpPYKHHE C LEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS YPHEPTUU NIPH KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MPYKHUHHOTO
MasTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0/I€ KOJIeOaHH Ha YyIIPYTroM TO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMIMX KOJIeOaHHIA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHyX1€eHHbBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpPU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBI TIEPEMEHHBI TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3uctop, Karynika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEH NEPEMEHHOTO
TOKaA.

Pe3oHaHnc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre nmepeMEeHHOT0 TOKa 4Yepe3 MOCHe0BAaTEeNIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbLE B0JIHBL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAcCHpOCTPAHEHHMS W JUJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoMcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPAXEHHUE,  MOPEJOMIICHHE,
noJIsipu3anusl, MHTeppepeHus u audpakuus.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGniogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M
4acTOTOMN KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIIUs.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUSHUH.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomul, npAKMuUKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue n3o0pakeHUil B
wiockoM 3epkane. Cdepudeckue 3epkana.

[TpenomiieHue cBeTa. 3aKOHBI IIPETOMIIEHUS CBeTa. AOCOIIOTHBIN OKa3aTeb
npesoMieHus. OTHOCUTENBHBIN MOKa3aTesb npenoMiieHus. [I0CTOSHCTBO YaCcTOThI
CBETa M COOTHOLICHUE JUIMH BOJIH IIPH MIEPEX0I€ MOHOXPOMATUYECKOTO CBETA YEPE3
TrpaHully paszfena AByX ONTUYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHOE BHYTpeHHEe oTpaxkeHue. lIpenenbHblid yroy MOJHOIO BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHKasd inH3a. DOKYCHOE PACCTOSIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOMN
cpepuueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTENIBHOTO IOKa3aTes
IIPEJIOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xon sy4a, MPOWENIIETO JUH3Y NOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaAOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTephEpEeHIHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [IpuMepnl KIacCHYECKUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas peméTka. YCJIOBUE HaOII0ICHUS
IJIABHBIX ~MAakKCUMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuueckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnroenue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HUccnenoBanne Xojia CBETOBBIX IIYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenue nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEp)EpEeHIINN U TTOISIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune 1MHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIy4eHHUs] CBETOAMOA MPU MOMOIIU AUPPAKIIMOHHOM
PELIETKH.

Pasznes 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBasl. IIpeoOGpa3zoBanusi  JlopeHiia.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl C SHEPrUel U UMIYJIbCOM PENITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHUYEeCKUEe YCTpPOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: CIIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YdeHUYeCKui IKCIEPUMEHT, TaO0OpaTOpHbBIE padOThI, MTPAKTUKYM.

OnpeneneHue MMIyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas gusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemienuss Buna. I'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akoHbl hoTtorddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yacTull. Bonnel ne bpoia. JInuna BosnHsl ne bponns u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPOMETP,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO/ OT HAPSKSHHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomieHre (GOTOHOB MpH MEepexojie aToma ¢
OJIHOTO YPOBHS SHEPTUHU HA IPYTOM.



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HabGnrogenue TMHeHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaguoakTHBHBIE H30TONBI B IMPUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POoH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT maccl spa.

Anepurie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipobiemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb aApOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TepMOSIICPHBIN peakTop, aToMHas 00M0a, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus OeTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHYECKUX HccieqoBaHuii. COBpEMEHHBIE ONTHUYECKHE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKH. J[MarpaMma «CHeKTpajIbHbIN KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYeHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3ausd (CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U  3BE3THBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIEC MOTPEITHOCTH W3MEPEHU (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MPENJIOKEHHbIX THUNoTe3 (BbIOOp W3 padoT,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0o01marniee NOBTOPEeHHUE.



OO0o0uIeHne 1 cucTeMaTh3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « INEKTpoAMHAMHUKay, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHM B COBPEMEHHOW HAyYHOM KapTUHE MHUpPA, 3HAYCHHE OIMCATEIBHOU,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (usmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢pu3uku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAy4YHbId (DAKT, rumnoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPECHUM, U3MEPUTEIbHBIE TPUOOPHI, UG POBast J1a00paTOpHs.

Mamemamuxka: penieHWE CHCTEMbl YpaBHEHHU. TpUTrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GYyHKIUNA. [Ipu3Haku TOAOOUS TPEyroJIbLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
IIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAWIIEeW  cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
pUpoOJE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTIMYECKON PEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 36K MAarHUTHBIX Py,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoJBUTaTENb SKOOM, reHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTPONEpeay, 3JIEKTPOABUraTeb, pajgap, paIuonpUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COMHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAsA SHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TMO3UIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULIMOHHBIM IEHHOCTSM POCCHUHCKOTO OOUIECTBa, pPACIIMPEHHUE >KU3HEHHOI'O
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHUCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULKUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPAKAAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMHU HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTh OLEHWBATH CUTYAllMIO U MIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBbI M LIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pa3nuyHbIM chepam npodecCHOHATBHON ACSITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpele Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHue OmNbITa JNESITEIBHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OpMyIHMpOBaTH U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3a1ad  (pU3nIeCcKOoro
coJiep KaHusl, MPUMEHEHHIO PAa3JIMYHbIX METO0OB MO3HAHUS;

BIAJCTh BHUAAMH JIEATEIBHOCTH IO TIOJYyYEHHUIO HOBOIO 3HAHMS, €ro
WHTEPIpPETAUN, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBIISAITh TPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlH3WpOBaTh 3ajauvy,
BBIJIBUTATh THUNOTE3y €€ pelIeHus, HaXOAUTh apPryMEHTHl  JUIs
JIOKa3aTelIbCTBA CBOWX YTBEP)KICHMM, 3a/JaBaTh MapaMeTpbl U KPHUTEPUU
pereHus;

aHAIM3UPOBAaTh TOJYUYCHHbIE B XOJI€ PEHICHUS 3aJayd pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATETLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3HKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3HEICITCIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTATh HOBBIC UJICH, NPEIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YeHUsI THGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3alli0 M HMHTEpPIpeTaluio MH(GOPMaLUU Pa3IUdHbIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lad C COOJIOJeHNEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAIBbHYIO (POPMY IPEICTABICHUS U BU3YAIU3AIHH.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4ath
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUS C MCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

NPUHUMATh II€IW COBMECTHOM JIEATEIbHOCTH, OPraHU30BBIBAaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISATh IO3HABATEIBHYIO JEATEIHOCTD B 001aCTH
(bU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENbHO COCTABJIATH IUIAH PEUIEHUSI PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOM pabOThl ¢ YYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBaATh €ro, Oparhb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIb, AMOIMOHAJIbHBIA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs OLEHKU CUTYalluH, BBIOOpa BEPHOIO
pelIeHNUS;

e YMETb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHAJIU3€ Pe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHUMATH C€Osl, MOHUMAsI CBOM HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJH3€ pPe3ylIbTaToOB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce mOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHuA Yy OO0y4arolmuxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CaMOPETYJIMPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTHKEHHIO LIENH
U yCliexy, ONTUMU3M, HTHUIIUATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOILMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCS YMEHUI:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (M3MUeCKUX Tell U MPOIECCOB
(s1BIeHMI): MHEpIMaANbHAas cUCTeMa OTCcuéra, adCONIOTHO TBEPAOE TEo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHHE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYyIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UCAJIbHBIN ra3, TOUeYHBIN 3apsisl, OAHOPOJIHOE
AIIEKTPUYECKOE T10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSICHATH MEXAaHUYECKHE MPOLECCHl M  SIBJICHMUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3akOoHbl HprOTOHA, npuUHOMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMMITYJIbCA M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHbl MOJIEKYJIsipHOM (UBUKUA WU
TEPMOJUMHAMUKN (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHHS M KOHILIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUeN TEMIOBOTO JABMKEHHUS €T0 YacCTHUL, CBA3b JABJICHUS UIECATIBbHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCaX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BhIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUHUIN CYNEPHO3UIUHA SIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr apajes i 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl W SIBJCHUS, UCIOJb3YysSl BEIUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl YJHeprusi, paboTa CUIIbl, IICHTPOCTPEMUTEILHOE YCKOPEHUE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIPYTOi
nedopmali Npy>KUHbI, KOJIHMYECTBO TEIUIOTHI, a0COJIIOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€ATbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJ naeanbHOro TEmIOBOrO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1apa B BaKyyMe M B JUBJIEKTPUKE, MTOTEHIINA
ANEKTPOCTATUYECKOTO TOJIs, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJBHKYIIAS
cuia, Cujia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  TPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIIUs, TIJIABJICHUE U KPUCTAIIIIM3allUs], HAITPaBJICHHOCTh
TeIUIonepeaayu, JIEKTpU3alns Tel, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JPYToM ¢ MCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, PU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (HUKCHpOBaTh pe3yJdbTaThl IMOJTYYECHHON  3aBUCHMOCTHU
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCIIEJOBAHUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBIOMpAaTh ONTUMAJbHBIA METOJ W3MEPEHHUs, OIEHUBATh A0OCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIYYEHHbIE PE3yJIbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/ia NPy IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4eOHOTrO  OJKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiaTe pacy€THbIC 3aJa4d C SIBHO 3aJaHHOM M HEABHO 3aJaHHOU
bu3MYecKoil MOJENbI0: Ha OCHOBAaHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (¢u3MuUecKol MOJENH, OTBEYalIIe TpeOoBaHUSAM 3ajauH,
MPUMEHSITEH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MpPHU UCIOJIH30BAHUM MAaTEeMaTHYECKUX METOJIOB pEIICHUs 3ajad,
MPOBOAUTH Pacu€Thl HA OCHOBAHUHU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yeCTBEHHBIC 3ajayd, TpeOylolrue NPUMEHEHHUS 3HAHUN U3
pPa3HBIX pa3feyaoB Kypca (PU3NKU, a TAKKE MHTErpAIlUy 3HAHUN U3 IPYTHUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI U3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MPUBOJIUTH TPUMEPHI BKJIaa POCCUNCKUX U 3apYyOCIKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M TTPOU3BOICTBEHHOM
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINN SKOJIOTUIECKON OE30MaCHOCTH, MPECTaBICHUIN O palliOHATHFHOM
MPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAYKW W TEXHOJIOTUM [JI1 JAJbHEUIIErO0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

OPUMEHATH pa3jNyHble COCOO0bl paboThl ¢ MHpOpManuen (HU3NUECKOro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE



TEXHOJOTHH JJi1 TIOMCKa, TNepepaboTKU M TPEabsIBICHUS Yy4eOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMaMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHUM, TaK MU HAa OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe C MCIOJIHEHHEM pa3jIMYHbIX COIMAJIbHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATh BKJIaJ KaXIOTrO W3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIATH MOTUBALMIO K Oyayiield npodecCUOHAIBbHON AESITEIbHOCTU 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBbHOM
U ATUYECKON cdepax NesTEeTbHOCTH YeJOBEKa, POJib U MECTO (M3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU
JEATEeIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEITBHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMM (HU3NUECKON TEOpUH — DIIEKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHUHBI MHpa B OOIMEM pAIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPOJIE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (PU3NUEeCKUX Tel U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJeaIbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycClIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINISCKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OrpaHU4YEHHOCTDh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJIIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
NEKTPOMArHUTHOM  wHAyKuuu, npaBuino Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
M3MEHEHUS CUJIbI TOKA, TOCTYJIAThI CHEUAIbEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHe  OWHINTEHHA  AJIA
dotorddekra, nepBrlil ¥ BTOPOi moctynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpenenénHocrell ['eii3eHOepra, 3aKOHBI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTUBHOTO
pacmnana);

ONMKCHIBATh (PU3NYECKUE MPOLIECCHl U SIBJICHUS, HCIOJb3YysS BEJIWYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTrO
1OJI, PAa3HOCTh IOTEHLMAJIOB, »JJIEKTPOABIDKYIIAs CHUJIA, HHAYKLUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMmepa, UHAYKTHBHOCTD,
AIEKTPOJABUKYINASL CHUJIA CAMOMHIYKLIMHM, SHEPrUs MAarHUTHOTO IOJsS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz apa, SHEPTHsl CBSI3U S/1pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAS UHIYKLHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Ju(dpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl saep,
ramMMa-u3iydyeHue saep, Gu3ndecKue MPUHIIMIIBI CIEKTPAIbHOTO aHaIN3a U
paboThI J1azepa;

ONpENENATh HaIlpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJIsi MPOBOJAHMKA C
TOKOM, CWJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIoM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

IPUMEHSATh OCHOBOIMOJATAIONIMe ACTPOHOMUYECKUE MOHSATHUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
IPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTUYECKOM
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TMPSAMBIX HW3MEPEHHH, TpPU O3TOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOAUTH KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIHYMH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METOIbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUIN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOZENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
(du3nuecKkue MOJEenM, OTBEYarolue TpeOOBaHUSAM 3a/layd, MPUMEHATH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHUM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM MOTYYEHHBIX
pe3yIabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTux
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JOTHYECKYIO
LEMOYKY PacCyKJICHUI C ONIOPOI Ha U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHLIAIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MIPUBOIUTH TPUMEPHI BKJIA1a POCCHICKUX U 3apYOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATDH MOCIIECTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UIINHI AKOJIOTUUECKOM O€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOAOTOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAyKM M TEXHOJOTMM JUIs JaJbHEWIIero pa3BUTHUA YEJIOBEYECKOrO
00I11eCTBa;

OPUMEHATH pa3jlyHble COCOO0bl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJIEp)KaHUsI C MCIOJb30BAHHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHUKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HAaHUH B IIPOLIECCE BBIMOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTath B TpyNIle C HCIOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACIPENEATh AeTENbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATH BKJIAJ KaXXJ0I0 U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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93 MexaHnYecKHe U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro mo pazaeny )
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsgpHo-BOITHOBOH Ayalini3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U dJIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazaeny 15
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

®dusnka — pyHAaMeHTaIbHAs HAyKa O
npupoje

Hayunblil MeTOJ TO3HAHUS U METOABI
ucclie1oBaHusl (pU3NYeCKUX sSBICHUN
DKCHEPUMEHT U TEOPHS B IIPOIIeCCe
no3HaHus npupoasl. Habmonenue u
HKCHEPUMEHT B (PU3UKE

CrniocoOsbl n3mMepenus: GU3NYECKUX BETUUUH

AOCOIIOTHAS U OTHOCHUTEILHAS
NOrpeIIHOCTHU H3MepeHHﬁ (I)I/ISI/I‘IGCKI/IX
BCINYNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHUHBI MHpa, B IPAKTUYECKOM
JESTENBHOCTH JIOAEH

Mexannueckoe aBmxkenue. Cucrema
orcueta. OTHOCUTEIBHOCTh MEXAHUYECKOTO
neuxkenus. [Ipsmas u oOpaTHas 3agauun
MeXaHUKHU

Pagnyc-BekTop MarepranibHON TOYKH, €T0
MPOEKIIUU HAa OCU KOOpAUHAT. TpaeKkTopus.
[Tepememenue. Ckopocts. VX nmpoekuuu Ha
OCH KOOpAUHAT




PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHnue paBHOMEPHOTO
IIPSIMOJIMHEMHOTO JBUKCHHUS

10

11

12

CrnosxeHue nepeMeIeHnii 1 CKOpOCTEH.
Pewenne 3anau
HepaBnomepHnoe auxkeHue. MrooBeHHas

cKopocTh. Yckopenue. [Ipamoinuneitnoe
JBIKEHUE C TTIOCTOSITHHBIM YCKOPEHUEM

I'padnyeckoe onmrcanue NPSIMOIUHEIHOTO
JBUKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBobosHOe najieHue. Y CKOpeHue
CBOOOIHOTO Ta/IcHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI OT
BPEMCHH M UX rpapuKu

14

15

16

17

JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

KpuBonunelinoe asuxenue. J[BrmxeHue no
OKPY>KHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. [lepuon n yacrora.
LleHTpOCTPEMUTETBLHOE U TTOJTHOE
YCKOpEHHE

KonTponbHas pabota mo Teme
"Kunemartuka"

[TepsrIii 3ak0oH HproTOoHA. IHEpUHanbHbIE
cucremsl orcuéra. [IpuHiun
OTHOCHUTEIbHOCTH [ anmumes.
HeunepuuaneHsie cuctemMbl OTCUETA




Cuna. PaBHogeicTBYIOIIAs cuiia. Bropoii

18 3akoH Herotona. Macca

19 B3aumoneiicteue ten. Tperuil 3aK0H
Herorona

20 [Tpuniun cynepno3uiuu cui. Pemenue
3a/1a4 Ha IpUMEHEHue 3aK0OHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBAJICHTHOCTh IPABUTAIMOHHON U
MHEPTHOM Macchl

29 Cuna TSDKeCTH U yCKOpeHUE CBOOOIHOTO
NaJeHUs
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMU4YecKasi CkopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUJIbI CUIT TPEHUS.

25 JIBH>KEHUE B )KUJIKOCTH U Ta3e ¢ YYETOM
CHJIBI COITPOTUBJICHUS CPEJIbI

26 Hasnenune. 'mapoctaTuueckoe 1aBiIcHUE.
Cuna Apxumena

97 AbcomotHo TBeproe Teno. [ToctynatensHoe
U BpalllaTeJIbHOE IBUJKEHUE TBEPJOTO Tea

28 MOMEHT CUJIbI OTHOCHUTEIIBHO OCH
BpaieHus. [1meqo cubl
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY

29 teny. LlenTp TsxecTu Tena. YcnoBus

paBHOBECHS TBEPAOTO Tena. Buasl
paBHOBECHS




30

Pemenue 3agau

31

32

33

Kontponbnas padota nmo teme "J[uHamuka.
Craruka TBepaoro tena"

I/IMHy.]'IBC MaTepI/IaHBHOﬁ TOYKH, CUCTCMBI
MaT€pHaJIbHbBIX TOUYCK. HCHTp MacC CUCTEMbI
MaT€pHaJIbHbBIX TOUCK. TeopeMa (6]
ABHMXXCHUU LCHTpPA MacC

I/IMHy.]'ILC CHJIbl 1 UBMCHCHHUEC UMITYJIbCa
Teaa. 3aKoH COXpPAHCHUS UMITYJIbCA.
PeakTuBHOE ABMXKEHUE

34

MoMeHT uMITyJIbca MaTEpPUAIIBHON TOYKH.
[Ipencrasnenue 0 COXpaHEHMM MOMEHTA
HMITyJIbCA B LICHTPAJIbHBIX MOJIAX

35

36

37

Pemenue 3agau

PaboTa cuiibl Ha MaJIoM U HAa KOHEYHOM
nepemereHuu. I'papuueckoe
IpeJCcTaBIeHUe paboThl CHIIbL. MOIIIHOCTD
CHJIBI

Kunernueckas sneprus. Teopema 00

W3MEHEHUH KHHETHYECKOMN SHEPTUn
MaTepHaHBHOﬁ TOYKHU

38

[ToTeHumanpHple U HEMOTEHIIUAIBHBIE CHUIIBI.
[TorenumaneHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

39

Tpetbs kKocMuueckast ckopocTb. CBs3b
paboThl HEMOTEHUUATBHBIX CHJI C
M3MEHEHHEM MEXaHUYEeCKOM 3Heprun




CHCTEMBI TEJI. 3aKOH COXpPaHCHUMA
MEXaHUYeCKOM SHEpIrun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpasaenne bepuymnu s ueanbHON
AKHUJKOCTU

41 KontponbHas padota mo teme "3aKoHbI
COXpaHEHUs B ME€XaHUKe"
Pa3BuTHe npencraBiaeHuit 0 npupoae

42 TeroThl. OcHOBHBIE nojioxxeHust MKT.
Huddysus. bpoyHoBckoe ABMKEHUE
CrpoeHue ra3000pa3HbIX, XKUJIKUX U

43 TBEPJBIX TeJ. XapaKTep IBUKEHUS U
B3aMMO/ICIICTBHS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuectBo BemectBa. [locTosiHHas
ABorazipo

45 Temneparypa. TemioBoe paBHOBECHE.
[ITxana [enbcus

46 Pemenue 3amau

47 Wneanbueiii ras. I'a3oBbie 3aKOHEI

48 VYpasaenne MenaeneeBa-Knaneiipona.
Pemenue 3anau

49 AOcoiroTHas Temmeparypa. 3akoH
JanpToHa

50 N3omnponeccel B U€anbHOM Ta3e ¢
MTOCTOSIHHBIM KOJINYECTBOM BEILIECTBA

51 I'pacduueckoe npencraBneHne

HU30IpOHCCCOB: U30TCPMa, U30XO0pa, H3o6apa




52

OcnoBHoe ypaBauenue MKT

53

54

Pemrenue 3anau

CBs3b a0CONIOTHOH TeMIepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO CPEIHEH
KUHETHYECKOW SHEPTUeil MOCTYIaTeIbHOTO
TEIJIOBOT'O JIBHKCHHS €€ YaCTHII

55

O06001IeHYE ¥ cUCTEMATU3aLMU 3HAHUI 1O
TeMme "OcuoBsl MKT"

56

57

58

59

Kontponbnas padota nmo teme "OCHOBBI
MKT"

TepMoauHaMuyeckasi cucrema. 3ajianue
BHEIIHUX ycnoBuid Juist T/ cuctemsl.
Breminue u BHyTpeHHUE TapaMeTphI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYCHMS BEJIMYMH, OIUCHIBAIONINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauaso TepMoguHAMUKH.
CamonpounzBonbHas penakcanus T/
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mogenp uaeaibHOIO ra3a B

TepMOJANHAMUKE. Y CIIOBUSI IPUMEHUMOCTH
3TOU MOJIENIN

60

VYpaBuenue Menpaeneera-Knanelipona u
BBIpa)KEHHE JIJIsl BHYTPEHHEN SHEPTUn

61

BeIpaxxenue 111 BHyTpeHHEN SHEPTUH
OJTHOATOMHOTO HJICAJIBHOTO Ta3a.
KBasucrarnueckue 1 HeCTaTHYECKUE
IIPOLIECCHI




62

OnemeHTapHas paboTa B TEpMOJUHAMUKE.
Brrauciienue pabotsl 1o rpaduky mporiecca
Ha pV-nuarpamme

63

Tennonepenaya Kak ciocod M3MEHEHUS
BHyTpeHHel suepruu T/l cuctemsr 6e3
COBEpILICHHS PabOTHI

64

65

KOHBGKHI/IH, TEIIOIIPOBOAHOCTD, U3JIYUCHUEC

KommyectBo Temnorel. TemnoéMKoCTh Teaa.
YaennHas u MOJIApHasd TEMIO0EMKOCTHU
BelecTBa. Y JAeabHas TEIIoTa CropaHus
TOIILJINBa

66

Pacuér xonuyecTBa TEIUIOTHI IPH
TeIuIoneperaye

67

68

69

[TonsTre 06 aquabaTHOM mporiecce.
IIepBblil 3aKOH TEPMOAVMHAMUKH

KonnyecTBo TemnoTs! 1 paboTa Kak Mephl
U3MEHEHUs BHYTpeHHeH sHeprun TJ1
CUCTEMBI

Bropoii 3ak0H TepMOAMHAMUKHU IS
PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
Heo6paTuMocTb NPUPOTHBIX MTPOLIECCOB

70

[TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH.
KIIg

71

72

Maxkcumansnoe 3HaueHue KIT. [{ukn
Kapno

Pemenue 3agau




73

DKOJIOTUYECKHUE ACIIEKTHI KCIIOJIBL30BAHMS
TEIUIOBLIX ABUrarteiiel. TermioBoe
3arps3HEHUE OKPYKAIOIIEH CpeIbl

74

75

76

Pemenue 3agau

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
teme "Tepmonunamuka. TernmoBbie
ManIuHE"

KontponbHas paboTa o teme
"Tepmonunamuka. TernaoBbie MalIMHbI"

7

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue. Y 1enpHas TEIIOTa
napooOpa3zoBaHus

78

HacpliieHHble 1 HEHAChIIEHHbIE MapBhl.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBIILIEHHOTO Mapa OT
TEMIIEPATypbl, UX HE3aBUCUMOCTb OT
00bEMa HACBIILIEHHOT' O Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIEHUs OT 1aBJIeHUS B
KHUIKOCTU

79

80

BraxxnocTs Bo3ayxa. AGComoTHAS 1
OTHOCUTCJIbHAA BIAXKHOCTH

Pemenue 3agau

81

Teépnoe Teno. Kpucrammueckue u
amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpUCTAJIJIOB

82

[InaBnenue u KpucTayuu3anus. Y JeibHast
terioTa miasneHus. Cyoaumarus




83

Hedopmaruu TBEpOTO Tena. PacTsokenue n
cxartue. Casur. Moayins FOura. [Ipenen

ynpyrux aedopmanuii

84

TernnoBoe paclIMpeHUe KUJIKOCTEN U
TBépI[BIX TCJI. AHI‘apMOHI/I3M TCIIJIOBBIX
KoJje0aHMii YacTHIl BEIleCTBa

85

86

[IpeobpazoBanue 3Hepruu B (Ha30BBIX
nepexoaax

ypaBHeHI/Ie TEII0BOro OajaHca

87

88

89

Pemenue 3agau

[ToBepxHOCTHOE HaTsDKeHUEe. KanmuuispHbie
siBiieHUs. J[aBJIeHHe 1O MICKPUBIIEHHOM
MOBEPXHOCTHIO KUAKOCTU. Popmyna
Jlammaca

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
da30BbIe NEPEXOBI"

90

Kontponbnas padota mo teme "ArperaTHbie
cocTostHUS BeliecTBa. @a3oBblie nepexobl”

91

DneKkTpu3aIus Tei U €€ MPOosIBICHUSI.
Dnektpuueckuii 3apsia. [[Ba Buma
ANMEKTPUYECKUX 3apsIoB. [IpoBoTHUKH,
JTUDJIEKTPUKN U TIOTYITPOBOTHHKH

92

93

DNeMEHTapHBIN 3EKTPUUECKUM 3apsi.
3aK0H COXpaHEHHs AIEKTPUIECKOTO 3apsiaa
B3aumoneiicteue 3apsanoB. Toueunsie
3apsaasl. 3akoH Kynona

94

Pemrenue 3agau




95 Dnektpuueckoe noie. Ero aeiictBue Ha
ANEKTPUYECKHUE 3aPsIIbI

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
96 [Tpo6usrii 3apsia. JInauM HAIPsSKEHHOCTH

QJICKTPHUYCCKOIO ITOJIA. OI[HOpOI[HOG
SJICKTPHUYCCKOC I10JIC

[ToTeHIHaTBbHOCTh 3JIEKTPOCTATHYECKOTO
97 noj4. Pa3HOCTh MOTEHLMAIOB U
HaIpsDKEHUE

ITorennuanbpHas OHCPIuAa 3aps/ia B
98 QJICKTPOCTATUYCCKOM IIO0JIC. ITorenmuan
QJICKTPOCTATHUYCCKOI'O IT10JIA

CBs3b HaHpH)KéHHOCTH II0JI1 1 PAa3HOCTH
99 IMOTCHIHAJIOB JIJIA 3JICKTPOCTATUUCCKOI'O
T10JIA

[IpuHIHUI Cyneprno3unuy JIEKTPUIECKUX

100 N
noJien

101 Pemenue 3amau

102 [Tone Toueunoro 3apsina. [lone paBHOMEpPHO
3apsHKEHHON cdepsl
[Tone paBHOMEPHO 3apsHKEHHOTO TT0 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsHKEHHOM
0EeCKOHEYHOM! MIOCKOCTH

104 ITpOBOTHUKY B 3JEKTPOCTATHUECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsAJI0B

105 JIM3IEKTPUKHU U MTOJTYIIPOBOIHUKHU B

QJICKTPOCTATUYCCKOM II0JIC




Kounnencarop. 251eKTpo€MKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCAaTopa

107 [TapannenpHOE cOeIMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCaTopa

110 Pewenue 3amau

111 JIBr>keHue 3apsKEHHOM YacTULIBI B
OJTHOPO/IHOM DJIEKTPHUYECKOM TOJIe

112 Pemenue 3amau

113 O060061eHre U cucTeMaTu3alus 3HaHu#| 10
Teme "Dnekrpuueckoe noie"”

114 Kontponbnas paboTa mo teme
"JnexTpuueckoe mose"
Cuna Toka. [TocTossHHBIN TOK. Y CIOBHS

115 CYILIECTBOBAHMS TIOCTOSSHHOT'O
ANEKTPUYECKOTO TOKa

116 Hcrounuku Toka. Hanpskenne nu 5/1C

117 3akon OMa 1t yqacTKa LeTH.
DNEeKTpUUECKOe CONPOTUBIICHHE
3aBUCUMOCTb CONIPOTHUBIIEHUS OJTHOPOJHOTO

118 MIPOBOJIHHKA OT €r0 JUIMHBI U IIJIOIAIN
MOTNIEPEYHOI0 CEUECHHUS

119 VY aenpHOE CONPOTUBIIEHNUE BELIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, TapaUIEILHOE,

CMCHIAHHOC COCANHEHUC ITPOBOIHUKOB




121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX
nerneid. [IpaBuna Kupxrodga
122 Pemrenue 3amau
123 Pabota snekTpuueckoro Toka. 3akoH
Hxoyna —Jlenua
124 Pemrenue 3amau
195 MotHOCTb 31eKTprUyYecKoro Toka. TermmoBas
MOIIIHOCTb, BBIIETIsieMasi Ha pe3UCTope
126 Pemrenue 3amau
197 O/IC 1 BHyTpeHHEE COIPOTUBIICHHE
HMCTOYHHKA TOKA
128 3axon OMa i OJIHOM (3aMKHYTO)
ANEKTPUUYECKON LT
129 Pemenwue 3amau 1
130 MOomHOCTh UCTOYHUKA TOKA 1
131 KopoTtkoe 3ambikanne 1
132 Konznencarop B enu nocTOsIHHOTO TOKa 1
133 Pemenwue 3amau 1
134 Pemenune 3anau no teme "IlocTossHHBIN
AIEKTPUIECKUN TOK"
135 Pemenue 3anau no reme "IlocTosiHHBIM
AIEKTPUUYECKUN TOK"
136 Pemenne 3amau mo Treme "IlocTOSTHHBII
AJIEKTPUYECKUN TOK"
137 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110
teMe "[locTosHHBIN 21eKTpuyecKuit ToK"




138 KonTponbHas pabota mo Teme
"ITocTOSAHHBIN NEKTPUUECKUN TOK"

DJeKTpUYecKasi MPOBOIUMOCTh Pa3IMYHbBIX
139 BEIIECTB. DIIEKTPUICCKUI TOK B METaJIaX.
CBepxnpoBOIMMOCTb

DJIEKTPUYECKUI TOK B pacTBOpaX U
140 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes
JUISL BIEKTPOIIM3a

141 DnekTpruyeckuil Tok B razax. [lmazma

142 DneKTpUUecKuil TOK B BakyyMe. BakyymHble
npuOopHI

143 DIEKTPUYECKHI TOK B OTYIPOBOAHUKAX

144 [TomympoBOTHUKOBBIE TPUOOPEI

du3nuecKuil MPakTUKYM 110 TeMe
"N3mMepeHue cuiibl TOKa U HANPSKEHUS B
[ETH MTOCTOSTHHOTO TOKA IPH MTOMOIIIN

145 AHAJIOTOBBIX U MU(POBBIX N3MEPUTEIHHBIX
nprOopoB" unu "3HaKOMCTBO ¢ UPPOBOIL
naboparopueii o gusuke. [pumepst
u3MepeHus: GU3NIECKUX BEIUUUH MPH

IMOMOIIN KOMIIBKOTCPHBIX I[aTLII/IKOB"

Pu3NYECKUil IPAKTUKYM IO TEME
146 "N3yueHrne HepaBHOMEPHOTO IBUKEHUS C
LIEJIBIO OIIPECIIEHHUs] MTHOBEHHOMN

ckopoctH"

@u3NYeCKUil IPAKTUKYM IO TEME
147 "N3mepeHue yCKOpeHusl pu

MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM




NBIOKEHUHY 10 HAKJIOHHOM IUVIOCKOCTH' MIIH
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH IPU PAaBHOYCKOPEHHOM
NBIKeHUN"

148

@uU3NYECKU IPAKTUKYM 110 TEME
"M3Mepenune yCKOpeHHsi CBOOOIHOTO
najgenus" win "M3ydeHue qBHKEHUs Tena,
OpOIICHHOTO TOPU30HTAIHHO"

149

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yueHne IBUKEHUS TeJla IO OKPYKHOCTH
C MOCTOSIHHOM 110 MOJ1YJIIO CKOPOCThIO" MIIn
"HccnenoBaHue 3aBUCUMOCTH NIEPHOAA
o0palleHnss KOHUYECKOro MasgTHUKA OT ero
napameTpoB"

150

151

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepeHue paBHOAECUCTBYIOUIEH CUIIBI TPU
JBYDKEHUH OpycKa [0 HaKJIOHHOM
mockocty" nin "lIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JBHXKEHHsI Opycka
10 HAKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccrosiHue ot ero macchl"”

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnegoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOZHUKAIOIINX B IPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun”
niny "V3ydeHne NBUKEHNs CUCTEMBI TE,
CBA3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
nérkuit 010K"




@uU3NYECKUMN IPAKTUKYM 110 TEME
"U3mepenue koddduirerTa TpeHus mno
BEJIMYMHE YTII0BOr0 KO3 dHUIIMEeHTA

152 3aBucuMocT FTp(N)" wim "HccnenoBanue
JBUKEHHsS OpyCKa 10 HaKJIIOHHON
TUIOCKOCTH C MTEPEMEHHBIM KO3 (PUITUEHTOM
TpeHus" win "V3yuenue 1BUKEHUs Ipy3a Ha

BaJly ¢ TpeHuem"

du3nuecKuil MPakTUKYM 110 TeEMe
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALECHUS "
153 nin "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJA, UMEIOILErO
Ioaas onops"

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HOMY TTyTH" Ui "V3Mepenue cubl
TATH, CKOPOCTU MOJIEIH 3IEKTPOMOOUIIS U
MOIIHOCTH cuibl TArH" i "CpaBHEHHE
U3MEHEHHUS UMITYJIbCa TeJla C UMITYJIBCOM
cwibl" unu "HccienoBanye coxpaHeHUs
UMITyJIbCa TIPU YIIPYTOM B3auMoieicTBun"
niu "M3MepeHne KHHETUYECKOM dHEprun

154

Tea o TOPMO3HOMY ITyTH"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOT0 IIpoLecca

155
(peKOMEeHI0BaHO UCMOJIb30BaHUE IU(POBOI

naboparopun)" win "M3ydeHue n30X0pHOTO




nporiecca" win "U3yuenue nzo0apHoro
npouecca" unu "[IpoBepka ypaBHEeHU
COCTOSIHUSA"

156

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTH" niIu
"UccnenoBanue mpoliiecca OCThIBAaHUS
Benrectsa" win "UccnenoBanue
aauabaTHoro npouecca” unn "U3ydyenue
B3aMMOCBS3U SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATYpPhl KUTICHUS
JKUIKocTen"

Ou3nyecKkuil MpakTUKyM 0 TeMe
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapEHUs
xuakocren" uinun "M3mepenue ynenpHON
TEIUIOTHI IIJ1aBJIeHus Jbaa" win "N3yuenue
CBOMCTB HACBIILIEHHBIX AapOB" WU
"N3mepenue aOCOIIOTHON BIaKHOCTH
BO3/IyXa U OIEHKa MacChl IapoB B
nomenieHun". M3mepenue koddduimerta

MOBCPXHOCTHOT'O HATAXKCHUA

158

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmtoienre mpeBpalieHust SJHEpruu
3apsHKEHHOT0 KOHAEHCATOpa B YIHEPTHIO
n3nydeHus ceeroauona’ wim "M3yyenue
IIPOTEKAaHNS TOKA B LIETIH, COAEpIKaIIeH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHIUANIOB (HANPSKEHUs) TIPH
MIOCJIEI0BATEIBHOM COEITUHEHUHN
KOHJIEHCATOPOB"




159

160

161

162

@uU3NYECKUMN IPAKTUKYM 110 TEME
"HccnenqoBaHue CMEIIAHHOTO CO€IUHEHMUS
pesucropoB" win "M3Mepenue yneabHOro
CONPOTUBIICHUS TPOBOJHUKOB" UIIH
"HccnemoBadnye 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsHKEHUS JIs JIaMITbl HaKaJTuBaHUs "

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue anexTpoaunsa" uim
"M3mepenue 3apsiia OTHOBAJICHTHOTO HOHA"
un4 "UccinenoBanue 3aBUCUMOCTH
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEpHOI XapaKTEepUCTUKU Juoaa"

PesepBHrlit ypok. O6001eH1e 1
CUCTEeMaTH3alysl 3HaHHUH 110 TeMe
"Kunemartuka"

PesepBHelit ypok. O60011IeHNE 1

cHUCTeMaTHu3aIvs 3HaHUH 10 TeMe
"Ilmnamuka"

163

PesepubIil ypok. O6006111eHIE 1
cucTeMaTtu3aius 3Hanuit mo teme "CraTuka
TBEpAoro rena"

164

165

PeseprubIil ypok. O60061eHIE 1
cucTeMaTH3allis 3HaHUi o TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKe"

PesepBHrlIit ypok. O6001IeHNE 1
cucTeMaru3anus 3HaHui 1o TemMe "OCHOBEI
MOJICKYJIIPHO-KUHETUYECKOU TeopHn"




166

PesepBHeIit ypok. O000ICHHE 1
cHCTEMAaTH3alis 3HaHUH 10 TEME
"Tepmonunamuka. TernaoBbie MalIMHbI"

167

PesepBHelil ypok. O000IICHHE 1
CUCTEMaTHU3allis 3HAHUM 110 TEME
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3oBble epexo bl

168

169

170

PesepBHeIil ypok. O000IICHHE 1
CUucreMarui3anuda 3HAHUH 10 TEME
"JnekTpuueckoe mose"

PesepBHrlit ypok. O60011eH1E 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"TlocTOSIHHBIN 31EKTpUYECKUIM TOK"

PesepBHrlil ypok. O60011eHHE U

cUcTeMaTu3anus 3HaHui 1o remMe "Toku B
pa3Iu4YHbIX cpenax”

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Koutpoaensie — Ipakrueckue ilsyllemm :)lﬁlc)l;l;OBaTeanue
padoTbI padoThbI pecypeni
BsaumopeiicTBie MOCTOSIHHBIX MarHUTOB
1 Y IPOBOJIHUKOB C TOKOM. MaruutHoe 1
nosie. ['unoresa Amnepa
BexTop marauTtHOM nnaykuuu. [Tpunnummn
2 CYINEpHO3UIIMH MarHUTHBIX Mosiel. JInnuu 1
MarHUTHON MHTYKIIUU
3 MarsuTHO€ 1MoJjie MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
Cunia Amriepa, e€ HampaBJICHHE U MOJTYJIb
5 Pemrenue 3anau
6 [Ipumenenue 3akoHa Amnepa. 1
DneKTpOUu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAyJb. JIBIDKEHUE 3apsKeHHON YaCTHUIIbI 1
B OJIHOPOJHOM MarHUTHOM II0JI€
Pemenue 3anau 1
Pa6ota cuel Jlopeniia
10 Pemenue 3amau 1
11 MaruuTHOE II0JIE B BEIIECTBE. 1
deppoMarHeTHKH, Imapa- U JuaMardHeTHKH
12 OcHoBHBIE CBOMCTBA (heppOMArHeTUKOB. 1

[Tpumenenue GpeppoMarHeTHKOB




Pemrenne 3agad mo reme "MarautHoe

13 |
oJjie

14 Pemenune 3a1a4 no treme "MarauTHoe
mmoJjie"

15 SIBrieHME NEKTPOMArHUTHOM UHAYKIWH.
[ToTok BekTOpa MAarHUTHON MHIYKLIMH

16 OC unaykuuu

17 3aKOH 3JEKTPOMArHUTHOW UHIYKIIHH
®dapanes

18 Buxpesoe anekrpudeckoe mosie. Toku
dyko

19 OJ1C uHAYKIMY B ABUKYIIUXCS
MIPOBOTHUKAX

20 Pewenue 3amau

21 [IpaBuiio Jlenna

29 Nuaykrusaocts. KaTymika
WHJIYKTUBHOCTH B II€TIH MTOCTOSTHHOTO TOKA

93 Asnenue camonnaykuuu. IC
CaMOWHYKIIHH

24 DHeprusi MarHUTHOTO TIOJISl KATYIITKU C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpoarHamMuka'"

97 KonTponbhas pabota no teme

"JnekTpoauHaMuka"




KonebarensHas cucrema. CBOOOIHBIE

28 KoJiebanus1. ['apMoHnYecKre KojeOaHus

29 Kunemarnueckoe U JMHAMHAYECKOE
OIMCaHME KOJICOATEIbHBIX IBUKECHHUI
DHepreTudeckoe onucanue. BoiBoj
JAHAMHYECKOI'O OIMHCAHUA

30 TapMOHHMYECKHUX KOJIeOaHUH U3 BX
JHEPreTHIECKOT0 U KHHEMATHIECKOTO
OIUCAHMS

31 Awmruntyaa u ¢aza konebanui
Ilepuon u yactora xkosnedanuil. [lepros
MaJIbIX CBOOOJIHBIX KOJIEOaHHUI

32 MareMaTtuueckoro mastHuka. [lepuon
CcBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasITHHKa

33 3aryxaromue konebanus. BelHyX1eHHBIE
KoneOanus. Pe3onanc

34 ABTOKOJIC0aHHS

35 Pemenue 3amgau
VYpok-koHpepenuus "Mexannyeckue

36 KoJIeOaHHS B MY3bIKAIBHBIX
MHCTpyMeHTax"

37 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "Mexanndyeckue Kojaeoanus"

38 DNeKTpOMarHUTHBIE KOJICOaHUSI.

KonebarenbHblil KOHTYD




®opmyna Tomcona. CBsI3b aMILTUTYIbI

39 3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHSI SHEPTUHU B UICATHHOM
Kosie0aTeIbHOM KOHTYpe
3aryxarolue IeKTPOMarHuTHhIE

41 KoJjieOaHus1. BeIHyK/1eHHbBIE
AJIEKTPOMarHUTHBIC KOJIeOaHus

42 [Tepemennsiit Tok. Pesucrop u
KOHJICHCATOP B LIEMIH IEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B TSN
MIEPEeMEHHOTO TOKa

44 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEeMEHHOTO TOKa
Mo1HOCTh TEPEeMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUCHUE
CHWJIBI TOKA U HATPSHKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH

47 Pemenue 3amau
Nneansubiif Tpancdopmatop.

48 [TpousBoncTBO, epenaya U NoTpediieHue
ANEKTPUYECKOI SHEPTUU
DKOJIOTUYECKHE PUCKU TIPH TTPOU3BOJICTBE

49 anekTpo3Heprun. Kynerypa
WCIIOJIb30BaHUS JICKTPOIHEPT U B
MOBCEHEBHOW KU3HU

50 Pemrenne 3agau

51 Pemenue 3amau




O06001IeHYE ¥ cUCTEMATU3aLU 3HAHUI 10

52 | "
TeMme "DNeKTpOMarHuTHbIe KojiebaHus

53 MexaHnnyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTEepUCTUKH 3ByKa

56 Nudpas3syk u ynprpassyk. [llymoBoe
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

o7 Pewenne 3anau

58 DeKTpoMarHuTHeIe BOJHbI. M3myueHue
AJIEKTPOMAarHUTHBIX BOJIH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH
[Ixana 371eKTPOMAarHUTHBIX BOJIH.

60 [TpuMeHeHne HIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY
[IpuHIMIIBI paTUOCBSI3U U TEJIEBUACHHUS.

61 Panuonoxarnus. D1eKTpoMarHuTHOE
3arpsi3HEHUE OKpY Karoleil cpeabl

62 KonrtponbHas pabora no Teme
"Konebanus 1 BOJIHbBI"

63 CaerT. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHHsI CBETa

65 Ortpaxenue ceera. [lnockoe 3epkaio.

Coepuueckoe 3epKaio




[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTelb

66 npenomiieHus. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblid yrod mojaHoro
BHYTPEHHEI0 OTPaKEHUS

67 Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHOB
OTpaXKeHUS U MIPEIOMIICHUS CBETa

68 Xon mydent B npusMe. Jlucnepeus cera.
CrnoxHblii coctaB 6enoro ceeta. L[er

69 JInn3pl. POKyCHOE PacCTOSHUE U
ONITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300pa)keHuil B IMH3aX U UX
cUCTeMax. YBEeIMYCHHE JIMH3bI
Pemenue 3agau Ha nmoctpoeHune

71 N300paXeHUH, MOJIy4aeMBbIX C TOMOILBIO
JIUH3

72 ['a3 xak onTuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTHUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus cseta

76 WnTepdepennus creta

77 KorepeHnTHble HCTOYHUKU. Y CIIOBUS
HaO0II0/IeHUsI MAKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenue uHTEpHEpeHINN

80 Judpakius ceeTa




Hudpakimonnas pemeéTka. Y cioBue

81 HaOJI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [Tonepe4HOCTH CBETOBBIX BOJIH.
[Tonapuzauus ceera

84 Pemenue 3amau

85 CBeTOBBIC SBJICHHS B TIPUPOJIC

86 O06o001IeHre ¥ CHCTeMaTU3alus 3HAHUH T10
teme "OnTuka"

87 KonTponbnas pabota o Teme «OnTuka»
['paHuIBl MPUMEHUMOCTH KJIaCCUYECKOM

88 MEXaHHUKHU. 3aKOHBI AIEKTPOIUHAMUKH U
MIPUHIIUIT OTHOCUTEbHOCTH

89 [TocTynatel cienuanbHOM TEOPUU
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBA.
[TpeobpazoBanus Jlopenma. Ycnoue

90 NpUIMHHOCTH. OTHOCUTENHHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BpEMEHHU
Y COKpAIICHUE JITTHHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM
JaCTHIIBI
CBsi3b Macchl C SHEpPTUEH U UMITYIHCOM

92 PENATUBUCTCKON YaCTUIIBI. DHEPTUS
MTOKOS

93 PaBHOBECHOE TETIIOBOE M3ITyUeHHE

94 3akoH cmenieHus: Buna

95

T'umoreza M. Ilinanka o kBautax. ®OoTOHBI




96

DHeprust 1 UMITYJIbC POTOHA

dororddext. OnbiTer A. I'. CToneTona.

o 3akonbl poTtodddekra
YpaBHeHue DUHIITEHA 11

98 dbotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

99 JHasnenue ceera. Onbitel I1. H. JIeOeneBa

100 BoJIHOBEIE CBOMCTBA YaCTHI]
Bounbl ne bpona. [InuHa BoJIHBIL 1€

101 Bpoiins u pazmepsl 00J1aCTH JTOKAIH3AIUN
JBUKYIICHCS YaCTHIIBI

102 KopnyckynspHO-BOIHOBOM Ayain3m

103 Jludpakius 3JIeKTPOHOB Ha KPUCTAIIax
Crienin(rka u3MepeHui B MUKPOMUDPE.

104 CooTHollIeHUSs HEOTIPEACIEHHOCTEN
I'eiizenOepra

105 Pemenwue rpaduueckux 3agau

106 Pemrenue pacu€THbIx 3a1a4
Kontponbnas padota mo temam: "OCHOBBI

107 CTO", "KopmyckynsipHO-BOJIHOBOM
nyanuzm"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 aToMma. [itanerapHast MoielTb aTOMa
Pezepdopna

109 IToctynartel bopa

110 Bunei criektpoB. CriekTp ypoBHE#

OHEPIrur aToMa BOAOpOaa




111

CrnoHTaHHOE U BBIHYXXICHHOC U3JTYUCHUC
CBETa

112

113

Jlazep

Hyxnonnas moxens siapa ['elizenOepra-
WBanenko. 3apsi 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOILETO U3JIy4YEHUS.
BnusiHue paguoakTUBHOCTH Ha )KHBbIE
opraHusMmsl. Jlozumerpus

115

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [{edekt Macce sapa.
SAnepHble peakuuu. SnepHbie peakTophl.
[IpoGieMbl yrpaBisieMoro TepMOSICPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAIAECPHON DHEPTETUKU

116

117

118

MeToibl perucTpanuy U UCCIICI0BAHUS
JJIEMEHTAPHBIX YACTHII.
@dyH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JICNITOHBI.
IIpencraBnenne o CTaHIapTHON MOJIENH.
KBapk-TirooHHast MOJIEb aAPOHOB

®dusuka 3a npenenamu CtannapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EMUHCTBO Gpu3nuecKoi KapTUHBI
Mupa

Oransl pa3BUTUS aCTPOHOMHUU. 3HAYCHHE
aCTPOHOMUU




119

[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
0OBSCHEHHS IPUPOABI KOCMUUYECKHUX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHIX
HUCCIIEIOBAHUN

120

CoBpeMEHHbIE ONITUYECKUE TEIECKOIIBI,
paguoTENEeCKOIbI, BHEaTMOC(hEepHast
aCTPOHOMHS

121

122

123

Bupn 3Bé3nHoro Heba. Co3Be3aus, sipKue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKECHHE

Conueunas cucrema. Comnue. ConHeunas
aKTUBHOCTb. McTounuk sneprun ConHua u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Kiacc —
CBETUMOCTB"

124

125

126

127

3Be31bI II1aBHOM ITOCIIEA0BATEILHOCTH

BuyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE NPEACTABIEHUS O
MIPOUCXOXACHUHU U 3BoJonnn ConHua u
3BE31. DTaIbl )KU3HHU 3BE3]]

Muneunsiii Ilyte — Hamma 'anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B sApax
rajlakTUK

Bcenennas. Pacimpenue BeeneHHON.
3akon Xa06mna. Teopust bonbuioro B3psiBa.
PenukroBoe n3inydeHue

128

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka




129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmenoBaHue MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"HccnenoBanue CBOMCTB
deppomarnerukoB" unu "HccnenoBanue
JEHUCTBUS MIOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON MHIYKLMU Ha OCHOBE
u3MepeHus cuibl Amiepa”

132

Pu3HYECKUl IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOW MHAYKIUHU'" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

133

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue sSiBIEHUS CAaMOUHTYKITUN"
i "COopka MOJIENN 3JIEKTPOMArHUTHOTO
reseparopa"

134

Pu3HYeCKUil IPAKTUKYM I10 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U NIPYKUHHOTO
MasTHHKOB"




135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasATHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepe3
IMOCJIEIOBATEILHO COSIMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" MiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

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

138

139

dusnuecKuil MpakTUKyM 10 TEMe
"N3mepenue nokasaTelis IpeaoMIICHUs
crexna" win "[lomyueHne n3o0paxxeHus B
CHCTEME U3 IJIOCKOTO 3epKajia U JIUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
KUAKUX TuH3)" win "M3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
nuH3"

140

141

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue qudpakumm,
UHTEp(QEPEHIINH U MOJSIpU3aluu cBeTa"

Pu3NYECKU IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SJHEPTUH
PENSATUBUCTCKUX YaCTHUIL (T10
(dhoTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢€)"




142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” umm
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HalpsiKeHUs "

Pu3NYeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue CiekTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJa U U3MEpPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
HCIIOJIb30BaHUEM JIO3UMETpa' WIN
"N3y4yenue noraouieHus: 6era-4acTuil
aJlroMuHuEM"

145

@uU3NYECKU NPAKTUKYM II0 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYXEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JIsl OTIPEAEIICHHS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/1b1"
nunu "Habmonenus B Teneckor JIyH#I,
IJTAHET, TYMAHHOCTEHN U 3BE3THBIX
CKoIJIeHuI"

146

O06o00meHre 1 cHCTeMaTH3alNsl 3HAHUH.
Ponw ¢usuku u actpoHomMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,




COLIMAJILHOW M 3THYECKOH chepax
JESATEIbHOCTH YelIOBEKa

147

148

O00011IeHrEe U CHCTEMATU3aLNs 3HAHUIA.
Ponb 1 MecTo (pU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O0600611eHre U cucTeMaTu3alus 3HaHUH.
Ponw dusudeckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUpa B 00IEM PSIITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTAaBICHUI O PUPOE

149

150

O06001IeHYE ¥ CUCTEMATHU3ALU 3HAHUMN 110
Teme "Kunemaruka"

O00011IeHYE ¥ cUCTEMAaTH3alUs 3HAHUI 110
Teme "Kunematuka"

151

O0001IeHre 1 cUCTEMAaTU3aUs 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUCTEMAaTH3alUs 3HAHUH 110
teme "Craruka TBEpAoro tena'

O06o0011eHne U cucTeMaTu3alys 3HaHuH 110
TeMe "3aKOHBI COXPaHEHUsI B MEXaHUKE"

154

O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

155

O0001IeHre 1 cUcTeEMaTH3alus 3HaHUH 110
teme "Tepmoannamuka. TerioBbie
MamnHer"




156

O000111eHIE U CUCTEMATHU3ALMs] 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble epexoibl"

157

158

159

O06o0011eHNEe U CHCTEMATHU3alHs 3HAHUH 110
Teme "DnekTpuueckoe mnose"

O0001IeHrEe U cUCTEMATH3als 3HAHUN 110
teme "[loCTOsITHHBIN 3JIeKTpUYEeCKUd TOK"

O06o00611eHre U cucTeMaTU3alus 3HaHu#| 110
teme "Toku B pa3nuyHbIX cpenax”

160

161

162

O06001IeHYE ¥ CUCTEMATU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlil ypok. O60011eHNE U
CHCTEMaTHU3allvs 3HAHHI 110 TeMe
"JJIeKTpOMarHuTHasE UHIYKIUA"

PesepBHrlit ypok. O60011IeHNE 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Konedanus"

163

PesepubIit ypok. O6006111eHIE U
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

164

PesepBHblil ypok. O6006111eHNE U
cUCTeMaTH3alusl 3HaHUM 1o TeMe
"MexaHN4YeCKHEe U 3JIEKTPOMAarHUTHbBIE
BOJIHBI"

165

PeseprubIil ypok. O60061eHIE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"OnTuka"




166

PesepBHelil ypok. O000IICHHE 1
CHCTEMaTH3allus 3HAHHI TI0 TeMe
"OcnoBel CTO"

167

PesepBHelit ypok. O000ICHHE 1
cHCTeMaTHU3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayann3m"

168

169

170

PesepBHbIil ypok. O6006111IeHIE 1
cucTeEMAaTH3anusa 3HaHui 110 teme "dPusuka
aroma"

PesepBHrlil ypok. O60011eHNE U
cucTeMaTus3alnus 3Hagui mo teMe "dusuka
ATOMHOTO SIIpa ¥ JIEMEHTApHBIX YacTuIl"

PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMaTHU3allus 3HAHH 110 TeMe
"OneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka. Mexanuka, 10 xmace/ Maxumies I'.51., CunasxoB A.3., O0OmecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/JIPODAY»; AKIIMOHEpHOE 0OIIIECTBO
«3narensctBO «IIpocBenienre»

» Gusuka. MonekynspHas ¢puszuka. Tepmonunamuka, 10 kinace/ Msikumes 751,
CunsikoB A.3., O01IECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « [PODAY;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

» Guzuka. Ontuka. KBantosas ¢pusuka, 11 knace/ Mskumies I'.5., Cunsikos A.3.,
OO611ecTBO C OTPAaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner

» duzuka. Dnekrpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO6111eCTBO C OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
®usuka : 10—11 k1. : moypou. miaHupoBaHue: mocooue
—M. : TIpocBemenue, 2013. — 128 c.

JUIsl yuuTenen obmieodpasoBat. opranuzanuii/ B. @. [unos

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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