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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUSA
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHON paboueir mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepaniuu, peaqu3yomux OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ YyYETOM MEXIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3EH,
JIOTUKM  y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM YPOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)abIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JJId MPOJODKEHHS OOpa3oBaHHs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBbHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nmporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOJa€HHOM
YPOBHE, SABJISIETCS] CHCTEMHO-AEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIaHUPYEMBIE pe3yJIbTaThl OCBOCHHMS Kypca (PM3HKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIIbTaThl 110 TOJaM 00yUYEeHHUS;

coJepkanue yuyeOHoro npeamera «Ousukay 1o rogam o0yyeHHs..

[Iporpamma 1o @u3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPAMM.

[TporpamMMa no ¢pu3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABISAET BO3MOXKHOCTH JUISl peaJu3alid  Pa3Ju4HbIX METOJHYECKHX
NOJIXOJOB K NpenoAaBaHuio (U3UKH HAa YriIyOJEHHOM YypOBHE NHpPU YCIOBUU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpeNeIuiio XapakTep W OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyuYEHHUs HOBBIX MaTEepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyyaronierocsi, B popMHUpOBaHUE YMEHUI NMPUMEHATh HayYHBIA METOJ MMO3HAHMS
IIPU BBIMOJTHEHUU UMU YUE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (hu3uku Ha ypOBHE CPEIHETO OOIIEro 00pa30BaHuUs MOJIOKEH
pPSA UIeH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHHUS.

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

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (pU3uMkd
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoara€T MCIOJb30BAHUE
TYMaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICIECHUE CBA3U PA3BUTHUA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMUYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKMM MpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TakkXe OO0CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Guanuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEro ¢akropa ydeOHoro mporecca. [lms yrayOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAJIbHbIE YYEHHUECKHUE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIEe 10 m 11 wmacco, mmubo0 TOCiIE TMEPBOTO M BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJlaccoB. BTopol crocod — 310 uHTerpamust padot
IPAaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPhIE MPOBOAATCSA B IpoLiEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAHUE, KOTOPOE TMPOBOJAUTCS IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIaroBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPECTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BHUJIOB YUYEHHYECKUX NMPAKTHUUECKUX PabOT OCYIIECTBIISIETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAS U3 0OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUS W OCHamleHusi kabunera ¢usuku. [lpum »TOoM obGecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCHMOCTEH (DU3MUECKUX BEIMYUH U IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHUE yIeseTCs PEIICHUIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKON MOJENbI0, O3BOJISIOINE TPUMEHSTh U3yUEHHBIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
NPUMEHEHNE 3HAaHUH U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPY’KAIOLIEH >KU3HU, TpeOyrolue BbIOOpa PU3NYECKOn
MOJIEH JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOosEHHOrO YpOBHS HAa YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3ydaTbCsd B YCIOBHUSAX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHUYeCKux
OMBITOB, TAOOPATOPHBIX PadOT U padOT MPAKTUKYMa, a TAKKe IEMOHCTPAILIMOHHOE
o0opy10BaHUE.

JleMmoHCTpanmoHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B HporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHHUA ©  TPOIECCOB, OMIHMPUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 000OpyIOBaHME I YYCHUYECKHX TMPAKTHYECKUX pPaboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydamomuxcs. TemaTHueckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYJIOBAaHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUHL.

OCHOBHBIMU HENSIMU U3Y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHUpoBaHHE HWHTEpeca M CTPEMJICHUS OOy4YaroIMXCd K HAyYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHEpOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTaBICHUNH O POAM (U3MKK I Pa3BUTHS JPYrHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTxeHne 3TUX Lened 00ecreynBaeTCsl peuIeHUEeM CIEAYIOUINX 3a]ad B
npouecce U3yyeHus Kypca (U3MKU Ha ypPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHYIO  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPHU3UKY;

(dopMUpOBaHHE YMEHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUecKon
MOJIENI, AJEKBaTHOW YCJOBHMSM 3aJadyd, B TOM YMCIE 3aJad HHKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux OSKCIEPUMEHTOB, aHaiM3a M HMHTEpOpeTauud HHPOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUe YCJOBHM [JIsl pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaIbHON ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3yueHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHET0 OOLIEro
oOpa3oBaHMsI BBIOMpaeTcs OOYYaIOIIMMUCS, TUIAHUPYIOIIUMHU MPOJOKEHUE
00pa30BaHMsI 10 CIEHUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ACIIO).

[Ipennaraemerii B mporpamMmMe 1o (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JeIaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMNBITOB C YYETOM HMHIWBUIYAITbHBIX
0COOEHHOCTEH 00YUaIOIIUXCSI.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsI Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN Ia3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u mecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHre cuibl TOKa U HANPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi adboparopueit mo ¢usuke. [Ipumepsl nzmMepeHus
($U3NYECKUX BEJIMYMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerieHre, CKOPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHasl CKOPOCThH) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHHE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTHU U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHHU U X TPaPUKH.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>XKHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHu4ecKkue yCTpOHWCTBA M TEXHOJIOTMYECKHE IIPOLECCHL: CHUIAOMETP,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUI.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEpPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE ITyTEH, TPAEKTOPHI, CKOPOCTEW JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue YCKOPEHHUS CBOOOTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuyenue nBUKEHUS Tena, OpOIIEHHOT0 TOPU30HTANIBHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXIAY JaJIbHOCTBIO TOJETA M
Ha4aJIbHOM CKOPOCTBIO TEa.

W3yuyeHue IBHKEHHUS Tella M0 OKPYXXHOCTH C ITOCTOSIHHOW [0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEPHOJIa OOpalleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HemHepuuanbHble CHUCTEMBI OTCUYETA (ONpENENIECHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO M I€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. J[BUkeHNEe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuyeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tena, aBmxKyerocs c
YCKOPEHHEM.

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.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TEJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3AaUMOICUCTBUSA TEIL.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHne paBHOJAEHCTBYIOIIEH CUJI TP JBM)KEHUM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B TNPYXHHE U
pe3nHOBOM 00pasiie, OT ux AehOpMAaIIHH.

V3y4yeHne MBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKHUHYTOW depe3
JErKuif OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBXEHUS Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpAOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEPAOMY Temy. LIeHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TIOMIAIb OMOPBI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE nBHKEHUE.

MomeHT umiynbca marepuanbHOM TOUYkM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoIHOCTH CUJIBI.

Kunernueckass 3Hepruss MarepuaibHOW TOYKU. TeopemMa 00 HW3MEHEHUU
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE >HEprus.
[TorenuunanbHast SHEpTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
SHEprus Tejia B OHOPOJIHOM IPaBUTAIMOHHOM MoJie. [loTeHnmanpHas sHeprus tena
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHyTpu W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBs13b pabOTHI HETOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: IBUKCHUE PAKET,
BOJOMET, KOTIED, MPY>KUHHBIA TUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHWE HAa KOHBbKaX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne 2HEpruu Telia Mpy COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM WM MOTEHLUHAIbHOW SHEpPruil MpH
JIEWCTBUU HA TEJIO CHUJIBI TSYKECTU U CHIIBI YyIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmiyibca Teiia o TOpMO3HOMY ITyTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE ¥ MOIITHOCTH CHJIBI
TATH.

CpaBHEeHHME U3MEHEHHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne cOXpaHEHUs] UMITYJIbCA TIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

OmnpeneneHue pabOThl CWIBI TPEHUS] TPU ABWKCHUU Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Pazgea 3. MosekyasipHas pu3uKa 1 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysus. bpoyHoBckoe nBrkeHue. Xapakrep JBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonnuecTBo BemectBa. [loctostHaas ABoraapo.



TennoBoe paBHOBecue. Temmepatrypa u crocoObl e€ u3mepenus. lllkama
temneparyp Llenbcust.

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

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBIKEHUS MOJICKYJl HACATIbHOTO ra3a (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU UICAIBHOIO ra3a).

CBs13b a0COIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU DHEPrUeH MOCTYIaTEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuyeckue YyCTpOMCTBA U TEXHOJIOTUYECKHE IPOLECCHI: TEPMOMETP,
OapomeTp, MoTyYeHUEe HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu nBuKEHNs YaCTHL] BEIIECTBA.

Mojens OpOyHOBCKOTO TBUKEHHUS.

Buneoposnuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddysus xxuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYIIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoIecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH M XOJIOTHOM BOJIOM.

N3ydyeHne H30TEpPMHUUECKOro Ipolecca (PEeKOMEHI0BAHO HCIIOJIb30BaHHE
urdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckass (T[]) cuctema. 3agaHue BHENIHUX YCIOBUM IS
TEPMOJIMHAMUYECKONW CUCTEMbl. BHelHre u BHyTpeHHKE napaMerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOAMHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa W BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMIIepaTypbl. BelpaykeHue [uisi BHyTPEHHEH SHEPTUHA OJAHOATOMHOTO MACAIBHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKE. Brruncienue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
toruBa. Pacuér konuuecTBa TemIOTH npu  Temionepenade. Illonstue 00
aanabaTHOM IpoIiecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOAMHAMUYECKON CUCTEMBI MPOXOJUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMoCTh IPUPOAHBIX MPOIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHHE OKPYKAKOIIEH CPe.Ibl.

TexHruecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: XOJOAWIbHUK,
KOHJUIIMOHEP, AU3ENbHBIA W KapOIOpAaTOpPHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIyYeHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIMUS «TEIJIOBBIX» OTXOJO0B C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOCa, yTHIM3aIHs OMOOPTaHUYECKOTO TOILIMBA JIJIs
BBIPA0OTKH «TEIJIOBOW» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue Temneparypsl pu aainadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npAKMuUKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIepaTypbl KUIIEHUS KUIKOCTEN.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kumenue. Y neapHas TerioTa
napooOpa3oBaHusl.

HaceplleHHble W HeHachllleHHblE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIIEHHOTO apa OT TEMIIEPATYPBI, UX HE3AaBUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpAaTypbl KUIIEHUS! OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONUS CBOMCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedpopmanuu TBEpRoro Tena. Pactsykenue u cxartue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacumpeHue XKUAKOCTEH W TBEPABIX T€N, 00bEMHOE M JMHEHHOE
pacumpenne. AHTapMOHHU3M TEIUJIOBBIX KOJI€OaHUM YaCTHUI] BEIIECTBA KaK MPUYUHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsDKeHHE. K03 GUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBinenus. J[aBineHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TerioBoe paciupeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenune. Kunenue npu noHM>XEHHOM JTaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Mopenu HEHBFOTOHOBCKOM KUJKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIECTBA.

Bunsr nedopmarnuii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OIIEHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne kodpduimenTa TOBEPXHOCTHOTO HATSIKCHHSI.

N3mepenne moayia FOnra.

HccnenoBanue 3aBUCHUMOCTH JAeopMali  pEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, JUANEKTPUKA U MOJYHPOBOIHUKU.
DneMeHTapHbIN JIEKTPUYECKHN 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsa.

B3anmoneiictBue 3apsnoB. Toueunsie 3apsaapl. 3akoH Kynona.

DJIeKTpUYecKoe mose. Ero neucTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa. Jluauwu
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpsbkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAIOB JUISl  DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uluy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOro no 00béMy 1miapa. Ilonme paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apSI0B.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTbH BELIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapaiutennbHOE cCoeqMHEHNE KOHAEHCATOPOB. [locnenoBarensHoe coeTMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTop Bau ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3apSKEHHBIX MJIACTHH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OrieHKa CUJT B3aUMOJICHCTBUS 3apSKEHHBIX TET.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B €N, COAEPIKALLIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psga KOHJIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CyniecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOro ToKa. McTOYHUKH
toka. Hampsokenune U u DJ1C &.

3akod OMa J1s1 yyacTKa MeIu.

DNEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COITPOTUBIIEHUS OJJHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBmina Kupxroda.

PaGota snexrpuyeckoro Toka. 3akon [[xxoymns—JIeHna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKkoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKTpuyecKkod 1enu. MoOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

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

Hemoncmpauuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HANpSDKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

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

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe n3mepenune DJ[C. KopoTkoe 3aMbIkaHNE TAIIBBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamoprnuie padomul, RPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3Mmepenne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue DJ1C 1 BHYTPEHHET0 COMPOTUBJICHUS HCTOYHHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIIMATIOB MEXKy MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu ¢ pazuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.



[TomynmpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onektponus. 3akonsl Dapajies s AIEKTPOIU3A.

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

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3rYecKUil MPAKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  IKCIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ouonoruu, XUMHUH, reorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, rumnoresa, (pusmyueckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, UPPOBas 1a00paToOpusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIKU Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: NUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydeHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, KUIKUE KPUCTAIIIbI, FIEKTPUUECKUE CBOMCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eocpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUAKOTO TPEHHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIMOHEDP, TEXHOJIOTUN
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIUH.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnroienue nBUKEHUS MMy4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBONUCTB (peppOMarHeTUKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumnas uHOYKyu.

SIBneHue DNEKTpOMAarHUTHOW MHAYKUMH. [IOTOK BekTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika WHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me4Yb, COJICHOMU/I, 3alllUTa OT JICKTPU3ALMNU TEJl IPU ABUKCHUUA B MArHUTHOM T0JIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MaruuTa B aJlOMUHUEBOM (MEIHOMW) TpyOe.

SIBneHre cCaMOUHYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIINH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zpneu S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammntya U ¢asza konebanuil. CBsI3b aMIUIUTYIbl KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

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

Hemoncmpauuu.

3anuce K01edaTeaTbHOTO ABUKEHUS.

Habnronenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATYIBI.

WccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanure koyieOaHUM Tpy3a HAa MACCHUBHOM MpYXKHUHE C IENbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOUINX KOJIEOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTYOM CHIIbI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATEIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHUS MpU Pa3IMYHON (popme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiii  Tpancopmatop. IlpomsBonacTBo, mnepegada W mOTpeOIeHHUE
IIEKTPUYECKON SHEPTHH.

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

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMIUX JIEKTPOMATHUTHBIX KOJICOAHHIA.

Mopesnp 3IeKTpPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npAKMuUKym.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy W PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
MPOJOJIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, MHTephEpeHLUs U
TudpaKIms.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakims.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHA, TenedoH, CBY-neus,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NIPpUMEHEHUE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyM.



N3ydenune napameTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHEHOE pacnpoCTpaHEHUE CBETa B OAHOPOJIHOM cpene. JIyd csera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHue n3oOpaxeHuil B
wiockoM 3epkane. Cdepudeckue 3epkana.

[TpenomiieHue cBeTa. 3aKOHBI IIPEIOMIIEHUS CBeTa. AOCONIIOTHBIN MOKa3aTelb
npesoMieHus. OTHOCUTENBHBIN MOKa3aTesb npenoMieHus. [I0cToSHCTBO 4aCcTOThI
CBETa M COOTHOLICHUE JUIMH BOJIH IIPH [IEPEX0JE MOHOXPOMATUYECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcus cBera. CrIoXKHBIM cOCTaB O€JIOro CBeTA.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas nH3a. DOKyCHOE pacCTOsIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKON
cpepuueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTENIBHOTO IOKa3aTes
IIPEJIOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NMPOWEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIABHOU
ontuyeckol ocu. IlocTpoeHne wu3zo0pakeHUH TOUYKM M OTpe3Ka MpsSAMON B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEpEpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiuonHas pemérka. YCJIOBHE HaOII0ICHUS
IJIABHBIX ~MAakKCHMyMOB NIpM  [AaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapaT, MPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenure noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne XoJa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPATUIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

Halnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

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

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHUsI B CUCTEME U3 MJIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenue n300pakeHusl B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

Halmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOU
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmenieHust Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoToddderra. YpaBHEHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawllyr moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

doTod(PdeKT HAa YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

UccnenoBanue ¢poTope3ucTopa.

N3mepenune nocrosinaoi [manka Ha ocHOBe HcciieoBanus GhoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomuieHne poToOHOB IpU NEPEXO/IE aToMa C
OJIHOTO YPOBHSI SHEPTUU Ha JIPYTOMH.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO W3Iy4YCHMs. BIusHME pATMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3nydenus. Jlozumerpus.

OHeprus CBsA3U HYKJIOHOB B siape. SnepHbie cuibl. JledekT maccsl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpaliy 1 UCCIEN0BAHUS dJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EauHcTBO pu3nuecKkoi KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne TpeKoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKUA IS OOBICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHoro ueba. Co3Be3nus, SpKue 3BE3MABI, IUIAHETHI, UX BHUIMMOC
JIBUKCHHUE.

ConHeyHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM TMOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpocHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B Sapax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenust 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001eHne u cucTeMaTH3alusl CoAepKaHus pa3fesioB Kypca «MexaHuKay,
«MomnexymsipHast pU3HKa U TEPMOJUHAMUKAY, « DIEKTPOAMHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nueckoil Teopuu, posib (HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIM
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHNUN O IPUPOJIE.

MexnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢pu3uku yriayO0iaéHHoro ypoBHs B 11 kiacce ocyiiecTBiseTcs
C YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypPABHEHHW. TpPUTOHOMETPUYECKHE
(yHKLIHMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JBIDKCHUSI B KUBOW MPUPOJE, HKOJOTMUECKHWE PUCKH TPU MPOU3BOICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yIbTPa3ByKOBass JUArHOCTUKA B MEJULIHMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTALUINYECKAs! CTPYKTYpa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIHU3.

T'eocpaghusa: wmarHuTHble mMOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX DY/,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJBUTATENb SKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, MHAYKIMOHHAS Ieyb,
JMHUU 3JIEKTpornepeaay, 3JIEKTPOABUraTelb, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MIPOCKITMOHHBIN ammapar, BOJOKOHHAS ONTHKA, COJIHEUHas OaTapesi, CITyTHUKOBBIC
NPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyueOHOro mpeaMera «Dusukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOr0 OOIIECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHE B3aUMOJEUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIHUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITHUECKOIO TOBE/ICHNUS;

e CIOCOOHOCTh OLEHMBATH CUTYallMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIUTAHMSA

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

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



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3NKOMN U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYpPbI, OCO3HaHUE TI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (PU3UKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs1 (PU3MKH OCYIIECTBISATh TMPOEKTHYIO M HCCIEIOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE y4eOHbIE 1eiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAcsATh LEIU IEATEIBbHOCTH, 3aaBaTh MapaMeTpbl U KPUTECPUH HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaINu3a UMEIOIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESTEIBHOCTh, OILIEHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznyeckoil HayKu;



BIAJCTh  HaBBIKAMU  Y4EOHO-MCCIEAOBATENLCKOM W MPOEKTHOMN
NEeATeTLHOCTH B 00JacTH (PU3KMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TIOMCKY METOJOB peIIeHus 3amad  (pU3UIECKOro
coJiep KaHus, MIPUMEHCHHIO Pa3IMYHBIX METOOB IMMO3HAHMUS;

BJIAJCTh BHUJAMH JICATCILHOCTH II0 TIOJYYCHHIO HOBOTO 3HAHHMS, €ro
WHTEPIPETANN, TPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC MPU CO3JaHUHM YYEOHBIX MPOECKTOB B 00JACTH
bu3uKy;

BBISIBIIATh TPUYMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJIU3WpOBaTh 3ajavy,
BBIJIBUTATh THUIOTE3y €€ peHIeHUsA, HaXOJAWTh apryMEHThI  JUIs
JIOKA3aTelIbCTBA CBOWX YTBEP)KICHHM, 3a/JaBaTh MapaMeTphl U KPUTECPUU
pEIICHMS;

aHAJU3UPOBATh IIOJYUYCHHBIC B XOJI€ PCIICHHMS 3aJlaud PpPe3yJIbTaThl,
KPUTHYECKH OLICHUBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh IPHUOOPETEHHBIN OIBIT;
yMETh TEPEHOCUTh 3HAaHHSA TI0 (U3MKE B MPAKTHYECKYIO 00JacTh
JKU3HEIEITCILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTaTh HOBBIC MJICH, MTpE/jIaraTh OpUTMHAIBHBIC ITOIX0/IBI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THOPMALIMK (PU3NUECKOTO COAEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIbBHO OCYIIECTBIISTh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHus: WHGOpMalMU M IeJIEBOM ayAUTOpUHU, BHIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
NESITEIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyalldii W CMsr4yaTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEHN Ka)10T0 YjieHa KOJUIEKTHUBA;

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOT0 YYaCTHHKA KOMAaHIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEJECHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIIATH IPOOJIEMBI, CTAaBUTh U (OPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YUETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacuMpsITh paMKH Y4EOHOTO MPeAMETAa HA OCHOBE JIMYHBIX MTPEANOUYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIISAM;



e BJIAJCTh HAaBbIKAMH IIO3HABATEIbHON peQueKCHH KaK OCO3HAHMS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYyalluH, BBIOOpa BEPHOT'O
pelIeHNUS;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHThl APYIUX MpU aHaJIU3€ pPE3yJbTaTOB
NESTEIIbHOCTH;

e IIPUHMUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M apryMEHTHl JAPYTUX MPH aHaIU3€ PpPe3yIbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B npornecce mOCTHXKEHUS JIMYHOCTHBIX PE3ylbTaTOB OCBOCHMSI IPOrpaMMBbI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy OO0yYarolUXcs

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

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUS Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIHX, YUYWUTHIBATH €ro MpH OCYUIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

e COLUMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOH(MIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE pe3yJIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COLMATbHOM U O3TUYECKOW cdepax AesITeNbHOCTU
YeJI0BeKa, poJib U MECTO (DU3MKU B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW  (QYHKUIUH  (QU3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpPOBaHNY TIPEICTABICHH O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIeed PU3NYECKUX TEJ U IIPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO yrpyras aedopmarnmsi, aOCOMIOTHO yHpyroe u abCONIOTHO
HEYIIPYyroe CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHsS (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl U SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbI KMHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHusa [anunes ajis CKOPOCTH M IEepeMeElIeHUs,
3akoHbl HpIOTOHA, MNpPUHLOKII ~ OTHOCUTENBHOCTH [ 'anmunues, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCIOBHSI paBHOBECHS TBEPAOrO Tena), MPU HSTOM HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHMsI HMILYJbCA U MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHANIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SABJICHUS, HCIOIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACANBHOTO Ta3a CO CpeaHeu
KUHETUYECKOM HSHEPruer TEIUIOBOTO JIBMKCHUSI WM KOHIIEHTPAMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJI MW €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ATOM HCIIOIb30BATH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: Menneneesa—Knanenpona;

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMUKHU (3aKOH COXPAHEHMUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
ey U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[koyisi—JIeHua,
npaBuia Kupxroda, 3akonsr dapajes A1 31€KTPoIu3a);

ONMKCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbL, IaBJICHUE, TIOTEHIUAJIbHAS SHEPTUsl, KHHETUYECKasi SHEPTus,
MeXaHU4ecKasl YJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTUS YIIPYTOl
nedopManu Ipy>KUHbBI, KOJTUYECTBO TEIUJIOTHI, a0COJIIOTHAS TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJI€ATbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; JICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD JJICKTPUUYECKOTO OIS, HAMPSHKEHHOCTD TOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKYyME M B JIUAJIEKTPUKE, MTOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOIABHXKYILASL
cuia, Cujia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJAEHCATOpa,  CONPOTHUBJIEHHWE  yyacTka  Lenu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBHKEHUE, NUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TeIUIoNnepeaayu, 3JIEKTpU3alns TeJ, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MIPOBOUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMUYUHBI OT
JIPYTOM C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMH, JelaTh  BBIBOJABI 0  pe3yjbTaram
WCCIICIOBAHUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JAENaTh BBIBOJ O CTaTyCe MPEIIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuia 6€30MacHOro TpY/la MpU IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
UCCIIENOBATENIbCKON M MPOEKTHOW [EATEIIBHOCTH C UCIIOJIb30BaHUEM
W3MEPUTEITLHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYA0BAHUS;

pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Gu3MUecKO MOJENH, OTBEYarollell TpeOoBaHUSM 3ajlayw,
MPUMEHSIThH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH Pacu€Thl HA OCHOBAHUHU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM IMOIYyUYEHHBIX
pe3yJIbTaToB;

pelarth Ka4yecTBEHHBIC 3ajayu, TpeOyrolrue NPUMEHEHHUS 3HAHUU U3
pPa3HBIX pa3feyaoB Kypca PU3MNKHU, a TAKKE MHTETPAIIMU 3HAHUN U3 IPYTHUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PACCYXICHHUI C OIIOPON HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpaA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOICTBEHHOMN
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKHUMHU TIPOIecCaMu, C
MO3UIIMNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PAIIMOHATIEHOM
MPUPOAOTNIONIB30BAHUM, & TAKKE PA3yMHOM HCMOJIb30BAaHUU JOCTUKECHHI
HAYKM W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
CONIep)KaHUsI C WCIOJB30BAaHUEM COBPEMEHHBIX HWH(MOPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEIbSBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHbOpMaIlMK, TOJYUYEHHOM M3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HaHUH B MPOLIECCE BBINOIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpylIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEH,
IUIAaHUPOBATH PA00Ty IPYMNIbI, PALIMOHAIBLHO PACHPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYaLMsX, aJ€KBATHO OLEHMBATh BKJIaJ KaXIOIro W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCHOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUI:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIIOTHYECKOU, COLMATIBLHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHUYECKOMN
JEATEIIBHOCTH YEJIOBEKAa M JaJbHEUIIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3NYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
dbusndeckoil Teopun B (HOPMHUPOBAHUU TPENCTABICHUNA O (U3UUECKOM
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHUHBI MHpa B OOIMEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasnnyaTh yCIOBUS IPUMEHUMOCTH MOJIENei (PU3NUYECKUX TEN U IPOLECCOB
(s1BJI€HMIT): OTHOPOJHOE IIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE MOJIS,
rapMOHUYECKUE KOJIEOAHUS, MaTEeMaTUYECKUN MAasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIEl aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBHs (TpaHUIbl, 00JACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH BJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUS U 3aKOHbI JJIEKTPOAUHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAYKUMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IL€NU CO CKOPOCTBIO
M3MEHEHHUSI CUJIbI TOKA, OCTYJIAThI CIIEMAIIBHON TEOPUU OTHOCUTEIBLHOCTH
DiiHIITeNHHA);

aHAJTU3UPOBATh U OOBACHITH KBAHTOBBIEC MPOLIECCHI U SBJICHUS, UCTIOJb3YSI
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
doTordexra, mepBuiit 1 BTOpoi nmocTynarsl bopa, MpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXPAHEHMs 3apsiIOBOTO U
MacCOBOT'0 YKCEN M SHEPTUU B SIACPHBIX PEAKLIHIX, 3aKOH PAJUOAKTUBHOTO
pacraja);

OMHKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJICKTPOJABWXKYILNAS CUJIA, HHIYKIUSA
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJa CAMOUHIYKIMM, SHEPrUs MArHUTHOTO TOJIs
MIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHS, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
Y 3apsi siApa, SHEPTUs CBSI3U S1Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJIICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUHIYKIIUSI, pE€30HAHC, HHTEep(EepeHITUs
BOJIH, Judpakius, JUCIEPCHsi, IOJHOE BHYTPEHHEE OTpakKeHHE,
doTornexrpuueckuii 3gdekt (botorddexr), annda- u 6eTa-pacnasl aep,
raMmma-u3nydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHaNu3a U
paboThI N1a3zepa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTpOUTH M300paKeHUE, CO3/]TaBaEMOe INIOCKUM 3€pPKaJioM, TOHKOM JTMH301,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAlONIME ACTPOHOMUYECKUE TOHSATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a U OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIOLNUHM 3BE31] M BeelleHHOM;
MPOBOAUTL HCCJICOBAaHUE 3aBUCUMOCTEH (DU3WUYECKUX BEJIMYHMH C
UCIIOJIBL30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nuecKkux BeIUYMH B BHUAEC TpadukoB ¢ ydé€ToM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMH, JelaTh  BBIBOJABI 0  pe3yjbTaram
UCCJIeI0BAHNUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYCHHbIE PE3YyJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3bL;

OMMUCBHIBATh METO/IbI OJIyYEHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 0€30MacHOro TPY/la MPU IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa W  y4yeOHo-
MCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITLHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYA0OBAHUS;

pelmarb pacyéTHhIE 3aJayd C $SBHO 3aJaHHOM M HESIBHO 3a/IaHHOMU
dbu3nUecKoil MOJENbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThbl (PU3UUECKUX TEOpHUil
IpU  HUCHOJIb30BAHUM MaTEMAaTHMYECKUX METOJOB pelIeHUs  3ajad,
MIPOBOAUTH PACUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJTYYEHHBIX
pe3yJIbTaToB;

pelarth KayecTBEHHBIC 3ajayd, TpeOyrollrue NPUMEHEHHUS 3HAHUN U3
Pa3HbBIX pa3liejoB Kypca GU3HKH, a TAaK)Ke UHTETPAllMU 3HAHUN U3 APYTHX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyXACHUN ¢ ONOPON HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SBICHUS;

HCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPUTENIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpaA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIEHUBATH MOCIEACTBUSI OBITOBOM M MIPOU3BOJICTBEHHON
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKHUMHU TIPOIecCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM MW TEXHOJIOTMH JUIsl JajdbHEWIIEro pa3BUTHS YEJIOBEUYECKOIO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMANUEH (PU3UUECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKa, TepepaboTKh M TpPEabsIBICHHUS y4eOHOUW H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpopMaIuKU, MOJIYYEHHOM U3 pPAa3jIMYHbIX HCTOYHHUKOB, KPUTHYECKU
aHANM3UpOBaTh  MOJIy4aeMyr0  uWHQopmamuioo ¢  OIEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISITH OpraHu3aluOHHbIE u M03HABATENIbHbIE yMEHUs
CaMOCTOATEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B TIPOLIECCE BHITIOJIHEHUS
MPOEKTHBIX M Y4EeOHO-HUCCIEA0BATEIbCKUX PA0OT;

paboTaTh B TpylnIne C HCIOJHEHUEM pPa3IUYHbIX COIUAIBHBIX POJIEH,
IUIAaHUPOBATH PA00Ty IPYMIbI, PALIMOHAIBLHO PACIPENEATh AEATENbHOCTD
B HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OIICHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB T'PYMIIbI B pEHICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaymiel npohecCuoHaNbHOU AESTENbHOCTU IO
CHENUATBHOCTSIM (PU3UKO-TEXHUUYECKOTO TTPOQuIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM
o/ NporpaMMbI Beero Konrpoububle IIpakTHyeckue
padoThI padoThI
11 Hayunslii MeTO O3HAHUS TPUPOLBI 6
Utoro no pazneny 6
2.1 Kunemaruka 14 1
2.2 JnHamuka 13
2.3 CraTuka TBEpIOTO Tena 8
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Uroro no pazneny 45
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15
3.2 TepmonnHamuka. TeninoBble MalTuHbI 20
33 ArperaTtHble cocTOsiHUS BeniecTBa. DazoBbie 1 1
TIepeXO/IbI
Hroro no pazneny 49
4.1 DIIeKTPUUIECKOE TT0JIE 24
4.2 I1oCTOSIHHBIN 2JEKTPUUECKUIN TOK 24
4.3 Toku B pa3nmuYHBIX cpeax 6
Hroro no pazneny 54
5.1 OuznyecKuil NpakTUKyM 16 16
Hroro no pazneny 16
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 8 16




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoanuecTBo 4acoB

Ne i/t Konrpouabnsie IIpakTnyeckue
MPOrpamMMmbl Bcero
padoThI padoThI
11 MarunutHoe nosue 14
1.2 DJNIEKTpOMarHuTHas MHIYKIUS 18 1
Wroro mo pazneny 32
2.1 Mexanuueckue KoneOaHus 15
2.2 DJIEeKTpPOMarHUTHBIC KOJICOaHUs 15
53 MexaHnueckue 1 3JIeKTPOMarHuTHbIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no pazneny 65
3.1 Ocnossl CTO 1
Hroro no pazneny
4.1 KopmyckynsipHO-BOJIHOBOH Tyalln3m 15
4.2 ®dusznka aroma 5
43 ®u3MKa aTOMHOTO Ipa U 3JI€MEHTapHBIX 5
YJaCTHII
Hroro mo pazneny 25
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 12
Hroro mo pazaeny 12
6.1 Pu3nyecKkuil NPakKTUKyM 16 16
Hroro mo pazaeny 16




Cucremarusanus U 00001eHue
IPEIMETHOTO COEPIKAHMS U OIbITa

7.1 B 15
JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Hroro no pazaeny 15
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIEe
padoThI

IIpakTH4eckue
padoThI

Owusuka — pyHIaMEeHTaIbHAs HayKa O
pupoe

HayuHblit MeTO TO3HAHHUS U METOMBI
UCCIeIOBaHMs (PU3MYECKHX SBICHUH

busuke

DKCHEepUMEHT U TeOpHs B MPOLIECCE MO3HAHUS
npupoabl. HaGmroneHre u 3KkCepuMeHT B

H3MepeHHI>i (bI/IBI/I‘-IeCKI/IX BCINYNH

JIESATEIbHOCTH JII0JCH

CnocoObl u3mepeHus: pU3NYECKUX BEINYUH

AOCOII0THAS U OTHOCHUTEIIbHAS MOTrpeIIHOCTHU

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B pOPMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOH KapTHHBI MHUpPa, B IPAKTUYECKOM

OTHOCHUTEILHOCTh MEXAaHUUECKOTO

MCXaHUKHU

Mexanndeckoe nBrkenne. CucremMa oTcuera.

JABMKCHUAA. HpHMa}I n 06paTHa${ 3aga4uu

OCH KOOpAMHAT

Paanyc-BekTop MaTepuaibHON TOYKH, €ETO
MPOEKIIMU HAa OCU KOOpAUHAT. TpaekTopusl.
[Tepememenue. Ckopocth. X npoekuuu Ha




PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKEHHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS

10

11

12

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenne 3anau

HepaBHomepHoe aBukenue. MrooBeHHas
cKopocTb. Yckopenue. [Ipsmonuneitnoe
JIBIKEHUE C TTIOCTOSITHHBIM YCKOPEHUEM

['padmyeckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOogHoe majienue. Y CKopeHue CBOOOIHOTO
najieHus1. 3aBUCUMOCTh KOOPIUHAT,
CKOpPOCTH, YCKOPEHHSI OT BPEMEHHU M UX
rpaduxu

14

15

16

JB>xeHue Tesna, OpOIIEHHOTO MO/ YIJIOM K
TOPU3OHTY

KpuBonunelinoe aBuxeHue. JBrxeHue mno
OKPY’>KHOCTHU. YTJIOBas U JMHEHHAsA CKOPOCTb.
Ilepuon n wacrora. LIeHTpOoCTpEMHUTENBHOE U
MIOJIHOE YCKOPEHUE

KonTtponbHas padora no teme "Kunematnka"

17

IlepBsiif 3akoH HproToHa. HEpIManbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENIBHOCTH [ anuies.
HeunepuuanbHble CUCTEMBI OTCYETA

18

Cuna. PaBHozeicTByromas cuna. Bropoit
3akoH Hrrorona. Macca




Bzaumopeiicteue Ten. Tpernit 3aKk0H

19 HeroTona

20 [Mpunuun cynepno3unuu cui. Pemenne
3aJa4 Ha MpUMEHEeHHne 3akoHoB HeloToHa
3aKOH BCEMUPHOIO TATOTEHUSI.

21 OKBUBaJICHTHOCTh 'PaBUTALIMOHHON U
WHEPTHOI MacChl

99 Cuna TsKeCTH M YCKOpeHHe CBOOOHOTO
naJicHus
JIBmxeHne HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYecKast CKOpocTb. 3akoHbl Kerutepa

24 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona v BUIBI CHIT TPEHHUS.

25 JIBI>KeHHEe B KHJIKOCTH U ra3e ¢ yuéTOM CHJIbI
COIIPOTHUBIIEHUS CPEJIbI

26 Hanenue. 'mapocratndeckoe JaBjIeHHE.
Cwia Apxumena

97 AbcomoTtHo TBeproe Teno. [loctynarensHoe
¥ BpaIlaTeIbHOE JIBIKEHUE TBEPIOTO TEa

08 MOMEHT CHJIBI OTHOCUTENBHO OCH BPALICHHUS.
ILieuo cumel
CrnoxeHne CHJl, MPHIIOKEHHBIX K TBEPIAOMY

29 teny. LleHTp TsxkecT Tena. Y cioBus
paBHOBECHS TBEPJIOTO Tena. Buabl
paBHOBECHS

30 Pemenue 3amau




31

KonTtponbHas padora no teme "/lunamuka.
Cratuka TBEepaoro rtena"

32

HNMnynsc MaTepuabHOM TOYKH, CUCTEMBI
MaTepHalbHbIX TOUeK. LleHTp Macc cucTteMbl
MaTepHabHBIX TOUEK. Teopema 0 JBUKEHUH
LIEHTPa Macc

33

34

35

MMItynbc cuiibl 1 M3MEHEHHUE UMITYJIbCA Tea.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JIBUKCHHE

Mowment HUMITYJIbCa MaTepHaHBHOﬁ TOYKH.
Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUH MOMCHTA
HUMITYJIbCAa B ICHTPAJIBHBIX ITOJIAX

Pemenue 3amau

36

37

38

Pabota cuibl Ha MaJIOM U HA KOHEYHOM
nepemenieHnd. I padguueckoe npeacTaBieHne
paboThl cuibl. MOIIIHOCTD CHJTBI

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUAIbHON TOYKHU

[loTeHuManbHbple 1 HEMOTEHIUAIBHBIE CHUJIBL.

[TorenunaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

39

Tperbst KocMuUeckast CKopocTb. CBs3b
palboThI HEMOTEHIUATIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOHN SHEPrun




Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

40 Ypasuenue bepHyum 115 uaeanabHON
KUAKOCTU

41 KonTtponsHas pabora o Teme "3aKoHbI
COXPAaHEHHUS B MEXaHUKe"
PazBuTHne npeacTaBieHuit 0 IpUpoIe

42 TeroThl. OcHOBHBIE nonoxenuss MKT.
Juddysus. BpoyHOBCKOE ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX

43 Ten. XapakTep ABMKCHUS U B3aUMOJICHCTBHS
YaCTHII BEIIECTBA
Macca u pa3Mepsl MOJIEKYJ (aTOMOB).

44 KomnuuecTBo BemecTBa. [locTossHHas
ABoraapo

45 Temneparypa. TeroBoe paBHoBecue. [lkana
Ienascus

46 Pemenue 3amau

47 WneanpHbiii ra3. I'a3oBbIe 3aKOHBI

48 Ypasuenue Menzeneesa-Knaneiipona.
Pemenue 3agau

49 AbcomoTHas TeMneparypa. 3akoH JlanbroHa

50 W3omporieccsl B HI€aTbHOM Ta3e ¢
TIOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe nmpeacTaBaeHHE U30MPOLIECCOB:
U30TepMa, U30X0pa, n3odapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemienue 3anau




54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO CpE/IHEHt
KUHETHYECKOU SHEPrueil MocTynaTeibHOro
TEIUIOBOT'O JABMIKCHHS €€ YaCTHIL

55

O0001eHME U CUCTEMATU3ALIMS 3HAHUM 110
teme "OcuoBer MKT"

56

57

58

59

Kontponbnas pabota no teme "OCHOBBI
MKT"

TepmonnHamuueckas cucteMa. 3a/laHue
BHEWHUX ycnoBuid 1uist T/ cuctemsl.
Breminue v BHyTpEeHHUE NTapaMeTPBbI.
[Tapametpsl T/l cuctemsbl kKak cpegHue
3HAYEHUSI BEJIMYMH, ONMCHIBAIOIIUX €€ Ha
MHKPOCKOIMMYECKOM YPOBHE

HyJIeBoe Ha4aJlo TCPMOJANHAMUKHU.
CaMOHpOI/ISBOHLHaﬂ peirakcanusa TI[ CHUCTCMBI
K TCTIJIOBOMY PaBHOBCCHIO

Mogens naeaabHOro ra3a B TCPMOANHAMHKE.
Ycnopus MMPUMCHUMOCTU 3TOM MOAEIH

60

61

62

VYpasuenue Menneneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUU

BripaxkeHue 1715 BHYyTPEHHEH SHEPTUn
OJTHOATOMHOTO HJICAJILHOTO Ta3a.
KBasucraTrueckue u HeCTaTHUECKHUE
TIPOIIECCHI

DneMeHTapHas paboTa B TEPMOIMHAMHUKE.
Brruncnenue paboThl o rpaduky mporecca
Ha pV-nuarpamme




Terutonepenaya Kak criocod M3MEHEHUS

63 BHyTpeHHel 3Hepruu TJI cucremsl 6e3
COBEPILICHUSI pabOTHI

64 KonBekuusi, TEII0NpOBOIHOCTD, U3TyUYEHUE
KonunuectBo TemioTel. Tenao0EMKOCTh Teaa.

65 VY aenpHas ¥ MOJIIpHAs TEIJIOEMKOCTH
BEIIIECTBA. Y IeIbHAs TEIIOTA CrOPaHUs
TOILIMBA

66 Pacuér konnuecTBa TEMIOTHI MTPU
TerIonepeaye

67 [TonsiTre 06 aquadbarHoM mporecce. [lepBorit
3aKOH TEPMOMHAMUKHI
KonndecTBo TEIoTh U paboTa Kak Mepbl

68 U3MEeHEeHHs BHyTpeHHel sneprun T /]
CHCTEMBI
Bropoii 3akoH TepMOAMHAMUKH TSI

69 PaBHOBECHBIX 1 HEPABHOBECHBIX IIPOLIECCOB.
HeobpaTumocTs TpUPOIHBIX TPOIECCOB

70 ITpuHIMIIBI AEHCTBUS TEIUIOBBIX MAIIVH.
KIT/

71 MaxkcumansHoe 3Hauenue KII. [lukn Kapuo

12 Pemenue 3amau
DKOJIOTHUECKHE aCIIEKThI UCITOJIb30BaHU

73 TEIUIOBLIX ABUTraresei. TemmnoBoe
3arpsi3HEHNE OKPYKAIOLIEN CpeIbl

74 Pemenue 3amau

75 O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH 110

teme "Tepmoaunamuka. TemioBbie MamIHbI"




76

KonTtponpHas pabora o Teme
"Tepmoaunamuka. TermnoBbie MauHb!"

7

78

[TapooOpazoBanue u KOHICHCALIHSL.
Hcnapenue u kunenue. Y nenpHas TEIIoTa
napooOpa3zoBaHus

HacbliieHHbIE ¥ HEHACHIILEHHbIE Maphl.
KavecTBeHHast 3aBUCUMOCTD IJIOTHOCTH U
JIaBJICHUSI HACBIILIEHHOTO 11apa OT
TEMIIEPATYPbI, UX HE3ABUCUMOCTb OT 00bEMA
HACBIILEHHOI 0 Napa. 3aBUCUMOCTb
TEMIIEPATYpPbl KUIIEHUS OT JAAaBJICHUS B
KHUJIKOCTH

79

80

Brnaxxnocts Bo3ayxa. AGCOTIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

Pemenue 3amau

81

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpUCTAJJIOB

82

83

84

[InaBnenue u xpucraumsanus. Y gebHas
TeruioTa miasiaeHus. CyOnumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue u
cxarue. Casur. Monyins HOura. Ilpenen
ynpyrux aedopmarmii

TemoBoe paciiupeHne KUAKOCTEH 1
TBEPABIX T€J1. AHFAPMOHU3M TETIOBBIX
KoJIeOaHUI YacTHIl BEIIECTBA

85

[IpeoOpazoBanme 3HEprUM B (ha30BBIX
nepexoaax




86

YpaBHEHHE TEIIOBOTO OanaHca

87

88

Penrenue 3amau

IToBepxHOcTHOE HaTsKeHHe. KanwnsipHele
sBieHUd. [laBieHue noj UCKpUBJICHHON
MOBEPXHOCTHIO KuakocTH. Dopmyna Jlamnaca

89

O0001Ienre U cucTeEMaTH3alMs 3HAHAHA 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexo b

90

91

92

KonTponpHas padora o Teme "Arperaraeie
cocTosiHus BellectBa. Pa3oBble Nepexo bl

DJIeKTpHU3aIus TNl U €€ MPOSBICHUS.
DnekTpuyeckui 3apsia. [IBa Buaa
AJIEKTPUYCCKUX 3aps0B. [IpoBogHUKH,
JUAJICKTPUKU U TIOJTYTTPOBOTHUKH

DneMEHTApHBINA AIEKTPUYECKUH 3apsijl. 3aKOH
COXPAaHEHHUs IEKTPUUECKOTO 3apsiia

93

94

95

Bzaumopericteue 3apsnoB. Toueunbie
3apsiabl. 3akoH Kynona

Pemenue 3amau

Onektpuueckoe nosie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI

96

Hanpsx€HHOCTh 3JIEKTPUYECKOTO TOJIS.
[TpoOHeIit 3aps. JInauM HAMPSHKEHHOCTH
3JeKTpUYecKoro nosst. OTHOpOIHOE
3JIEKTPUYECKOE TI0JIE

97

IToTeHuIManbHOCTD QJICKTPOCTATUYCCKOT'O
moJrst. PasHoCcTh MOTEHIIMAIOB U HaIps>KCHUEC




[MoTennmansHas YHEPrHs 3apsa B
98 3JIEKTpOCcTaTHUecKoM MoJie. [lorenmman
IIEKTPOCTATHYECKOTO TIOJIS

CBs13b HaIPSKEHHOCTH M0JIS1 U Pa3HOCTU

%9 MOTEHIIUAIOB JIJISl QJIEKTPOCTATUYECKOTO TTOJISt

100 [TpuHIMI CyNepIIO3UIIH SIEKTPUUECKUX
nosjeun

101 Pemenue 3amay

102 ITone Toueunoro 3apsaa. [lone paBHOMEpHO

3apsHKEHHON Cephl

[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
103 mapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEUHOM TIOCKOCTH

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUUCCKOM II0JIC.

104 VYcioBue paBHOBECHs 3aps0B

105 JIMIeKTPUKY | TTOTYTIPOBOTHUKHU B
AIIEKTPOCTATUIECKOM I10JIE
Konnencarop. DnekTpoéMKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTD INIOCKOTO
KOHJIeHCaTopa

107 [TapannenbHoe coeIMHEHNE KOHACHCATOPOB

108 ITocnemoBaTebHOE COSTMHEHIE
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa

110 Pemenne 3amay

111 JIBr>KeHUE 3apsiKEHHOW YaCTHULIbI B

OIHOPOJHOM JJICKTPHUYICCKOM I10JIC

112 Pemenue 3amau




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

113 " "
TeMe "DIeKTpUIecKoe moje

114 KonTpomipHas pabota mo Teme
"JnekTpuueckoe mnose"
Cuna Ttoka. [TocTossHHBIN TOK. Y Cl0BUA

115 CyIIIECTBOBaHUS MTOCTOSTHHOTO
AIEKTPUYECKOTO TOKA

116 Hcrounnku Toka. Hanpsokenue u 3/1C

117 3akon OMa 11 y4acTKa LEeTH.
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBUCHUMOCTh COIIPOTUBIICHUS OJJHOPOIHOTO

118 MIPOBOJIHUKA OT €0 JIJTMHBI U TIJIOIIA TN
MOTIEPEYHOT0 CEUCHUs

119 VY enpHOE COMPOTURIICHHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenvHOE, MapaiebHOE,
CMEIIaHHOE COETMHEHNE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX DJIEKTPUUECKUX
nenei. [Ipasuna Kupxroga

122 Pemenne 3amay

123 PaGora anexrpuyeckoro Toka. 3akoH J[>xoyms
—Jlenna

124 Pemenue 3amau

125 MOoONTHOCTP IEKTPUUYECKOTO TOKa. TermoBas
MOIITHOCTD, BBIJIEIISIEMasi Ha PE3UCTOpe

126 Pemienue 3amau

127 OJIC v BHyTpeHHEE COTPOTUBIICHUE

HCTOYHHUKA TOKa




3akon OMa 1J1 MOJTHOM (3aMKHYTOM )

128 g 1
AIEKTPUUYECKOM 11enn

129 Pemenue 3amau 1

130 MoIHOCTh HCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa 1

133 Pemenue 3anau 1

134 Pemenne 3agau o teme "IlocTossHHBIH 1
SJIEKTPUYECKUM TOK"

135 Pemenue 3anau no teme "IlocTosiHHBIM 1
SJIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "IlocTosiHHBIM 1
ANEKTPUIECKUIN TOK"

137 O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110 1
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

138 KonTpomasnas padora no teme "IlocTostHHBIN 1
3JIEKTPUYECKUN TOK"
DJeKTpuvecKas IPOBOIUMOCTD Pa3IMIHBIX

139 BEIECTB. DIEKTPUICCKHII TOK B METaJIJIax. 1
CBepXIpoBOIUMOCTh
DJEeKTpUYECKUi TOK B pacTBOpax U

140 pacIuiaBax 3J1€KTpoiauToB. 3akoHbl Dapanes 1
JUTSL 3JIEKTPOIN3a

141 DneKkTpuuecKuil Tok B raszax. [lmazma 1

142 DIIEKTpUYECKHI TOK B Bakyyme. BakyymHbIe 1
MIPUOOPHI

143 DNEKTPUUECKUH TOK B IIOJIYTIPOBOJHUKAX 1




144

[omynpoBoAHUKOBBIE TIPUOOPHI

145

DuU3nYeCKui MPAKTUKYM 110 TEME
"M3mMepeHune cuiibl TOKa U HANIPSKEHUS B
[ENH TOCTOSTHHOTO TOKA MPH MTOMOIIN
AHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopartopueii o ¢puzuke. [Ipumepsl
u3MepeHus PU3NYECKUX BEJIMYUH MPU
MOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

146

®uznyeckuil npakTukyM o teme "M3ydyenue
HEPAaBHOMEPHOTI'O ABM)KEHHUS C 1IEJIbIO
onpeAesieHuss MTHOBEHHOM ckopocTh"

147

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl pu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBUKEHUHU O HAKJIOHHOM IJIOCKOCTH" MIIH
"UccnenoBaHue 3aBUCUMOCTH ITyTH OT
BPEMEHU MIPU PABHOYCKOPEHHOM JIBHKEHUU"

148

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue ycKopeHHsi CBOOOTHOTO
nanenus” win "M3ydenue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

®usnueckuil NpakTUKyM 1o teme "M3yuenne
JBUKEHUS TeJIa 110 OKPYKHOCTH C
MTOCTOSIHHOM 10 MOJTYJIIO CKOPOCTBIO" MITH
"HccnenoBanve 3aBUCUMOCTH TIEPUOJIA
oOpaleHnss KOHUYECKOT0 MasiTHUKA OT €ro
napamMerpos"”




150

151

152

Pu3N4eCKui IPAKTUKYM 110 TEME
"M3mepeHne paBHOJACHCTBYIOIIECH CHIIbI TPU
JBIDKEHUH OpyCcKa 1Mo HaKJIOHHOM TUIOCKOCTH"
unu "[IpoBepka runore3bl 0 HE3aBUCUMOCTH
BPEMEHHU JIBHKEHUS OpycKa 10 HaKJIOHHOM
IUIOCKOCTH Ha 33JIaHHOE PacCTOSHUE OT €r0
macchl"

OuznuecKuil MPaKTHKYM 110 TEMe
"HccnenoBaHue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIIUX B MIPYKUHE H PE3UHOBOM
oOpasiie, ot ux aedopmarun" win "M3ydenne
JIBMYKEHUS] CUCTEMBI TEJI, CBA3aHHBIX HUTBIO,
MEePEKUHYTOM uepe3 NErku 610K"

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3mepenue koappuienta TpeHus no
BEJTMYMHE YTII0BOT0 K0d(pduiineHTa
3aBucumoctd Frp(N)" nnu "Hccnenosanue
JBUKEHHS OpycKa 110 HAKIIOHHOW TJIOCKOCTH
C IepeMeHHbIM K03 (HULIMEHTOM TpeHUs" WK
"N3y4yeHne qBUKEHUS IPy3a HA Baly C
TpeHueM"

153

Pu3NUecKuil TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBUd paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BpalleHus"
nin "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TEJIA, UMEIOIIETO
iouiaab onopst”




154

Pu3N4eCKui IPAKTUKYM 110 TEME
"M3Mepenne uMItyjibca Tejia o TOpMO3HOMY
nytu" wim "M3mepeHue Cuiibl TATU, CKOPOCTH
MOJIEH 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHIIBI" HIIH
"HccnenoBanue coxpaHEeHUs! UMITYJIbCca IIPU
ynpyrom B3aumozeiicteun" wim "Msmepenne
KMHETUYECKOW SHEPTUH Teja 10 TOPMO3HOMY
nyTa"

155

®uznyeckuil npakTukyM no teme "M3ydyenue
M30TEPMUYECKOTO Tpoliecca (PEKOMEH10BaHO
UCIIOJIb30BaHue ITUPPOBOI TabopaTopuu)”
nin "M3ydeHne u30XopHOro nporecca” uiu
"N3yuenune n3o06apHoro npouecca’ uim
"IIpoBepka ypaBHEHUs COCTOSTHUA"

156

157

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue yaenbHON TenaoéMKoCTH" Uil
"UccnenoBanue mpoliiecca OCThIBaHUS
BemecTBa" win "HccnenoBanue aguadbaTHOTO
npouecca" uin "M3ydyeHne B3auMOCBA3U
SHEPrUH MEKMOJIEKYIISIPHOTO
B3aMMOJEMCTBYS U TEMIIEPATYPbI KUIIEHUS
KUaKocren"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEHN MCTIapeHUsl )KUIKOCTEH"
i "M3MepeHne yieabHON TEMIOTHI
11aBJieHus baa" uiam "M3yueHue cBONCTB
HAaChIIEHHBIX NTapoB" win "M3mepenue




a0COJIIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl MapoB B nomenieHun". Mamepenue
Kod(duIIMeHTa TOBEPXHOCTHOTO HATSHKEHUS

158

159

160

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HabumoieHue npeBpalieHus SHEPruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
u3iydeHus ceeroanoaa’ uinu "M3yuenue
MPOTEKaHUs TOKA B LIETIH, COAepKaIIen
KoHieHcaTop" uiu "Pacnpenenenue pa3HOCTH
MOTCHITMAIOB (HAIPSDKEHUS) TIPH
MOCJIEIOBATEILHOM COECIMHEHUH
KOHJIEHCAaTOpoB"

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBanue CMENIaHHOTO COEINHEHUS
pesuctopoB" nnu "M3Mepenne yaeapHoro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaTuBaHUs "

Du3nUeCcKu IPAKTUKYM I10 TEME
"Habmtonenue anektponuza’ uiu
"N3mepenue 3apsaa OJTHOBAJIEHTHOIO HOHA"
minn "UccienoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepatypbl” win "CHATHE BOJIbT-aMIIEPHOMN
XapakTEePUCTUKU auoaa”

161

162

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMme "Kunemarnka"

O00011IeHNE U CUCTEMATU3ALUS 3HAHUH 110
teme "Jlunamuka"




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

163 Y | 1
teme "CTaTuka TBEpAOTro Teja

164 O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110 1
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKe"
O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110

165 teMe "OCHOBBI MOJIEKYJIIPHOKHHETHYECKON 1
Teopun"

166 O06o00mIcHNEe U CHCTEMAaTH3alNs 3HAHUH 110 1
teme "Tepmonunamuka. TenaoBbie MalIMHbI"
O0001IeHNEe U CHCTEMATH3aLHs 3HAHUH 110

167 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. 1
®dazoBble Iepexoan"

168 O06o0mIcHNEe U CHCTEMAaTH3alKs 3HAHUH 110 1
TeMe "DnekTpuyeckoe nosue"

169 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110 1
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

170 O0600611IeHNE U CUCTEMATU3aIis 3HAHUI 110 1
teMe "Toku B pa3NnyHbIX cpeaax”

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170 16




11 KJIACC

KoanuecTBo 4acoB

Ne Tema ypoka Koutpoabubie IlpakTnyeckue
n/n Bcero
padoThI padoThI

B3aumoielicTBHE TOCTOSIHHBIX MarHUTOB U

1 ITPOBOJHUKOB C TOKOM. MarHuTHOE TIOJIE. 1
['mnore3a Amnepa
BexTtop marauTtHOM nunaykuuu. [Tpunnumn

2 CYNEPHO3UIIMH MarHUTHBIX Moyied. JInHuu 1
MarHUTHON WHITyKITUU

3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1
OnbIT OpcTena
Cuinia AMriepa, e€ HarpaBJICHUE U MOJTYJIb 1

5 Pemenue 3agau

6 [Ipumenenue 3akoHa Amnepa. 1
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBJICHHE U MOJTYJIb.

7 JIBr>keHue 3apsiKEHHOM YacCTHUIIbI B 1
OJTHOPOJTHOM MarHUTHOM IT0JIe

8 Pemenue 3agau

9 Pa6ora cuel JlopeHia

10 Pemenue 3amau

11 MaruuTHOE II0JIE B BEIECTBE. 1
deppoMarHeTHKH, nmapa- u JuaMarHeTHKH

12 OcHoOBHBIE CBOMCTBa (hepPOMArHETHUKOB. 1

[Ipumenenne GpeppomMarHeTHKOB




13

Pertennie 3agau mo reme "MarautHoe 1ose"

14 Pemenue 3amay o reme "MaraurtHoe 1oie"”

15 SIBNEHHE NEKTPOMATHUTHOM WHIYKIIHH.
[ToTok BekTOpa MarHUTHOW MHIYKIIMH

16 OC unaykumuu

17 3aKOH AJIEKTPOMArHUTHON MHAYKITUU
®apanes

18 Buxpesoe anexrpudeckoe nozie. Toku dyko

19 O/1C nHAYKIMH B JBHKYIIUXCA
MTPOBOTHUKAX

20 Pewenue 3amau

21 [IpaBuso Jlenma

99 WNunyktuBHOCTh. KaTyiika HHAYKTUBHOCTH B
LIETTH TIOCTOSTHHOT'O TOKa

93 Asnenue camonnaykimu. IC
CaMOWHTYKITUH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE TIOJIE

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DIeKTpoauHaMuKa"

97 KonTponbHas pabota mo Teme
"OnexkTpoauHamuka'

28 Konebarenpuas cucrema. CBOOOIHEIC
kosebanus. ['apmMoHnYeckue KonedaHus

29 KuneMaTtnueckoe ¥ TMHAMHYECKOE OIMCAHUE

K0J1€0aTeIbHbBIX IBHKECHUI




DHepreTuieckoe onucanue. BeiBos
JTUHAMHYECKOTO OIMHUCAHUS TAPMOHHYECKUX

30 KOJIeOaHUH U3 UX IHEPTreTUYECKOTO U
KHHEMATHYECKOT'O OIMHCAHUS

31 Awmmuntyna u (aza konedanuit
[Tepuon u yactora konebanuit. [lepuon
MAaJIBIX CBOOOIHBIX KoJIeOaHuMi

32 MareMmaruueckoro mastHuka. [lepuon
CBOOOHBIX KOJIEOaHMIA IPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konedanus. BeiHyk/1eHHbIE
Kxonebanus. Pe3onanc

34 ABTOKOIE0aHU

35 Pemenue 3amau

36 VYpoxk-koHpepeHuus "MexaHnuecKkue
KoJe0aHusl B My3bIKaJIbHBIX HHCTpyMEHTax"

37 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "Mexanndeckue xojicoanus"

38 DNeKTPOMarHUTHHIE KOJEOAHMUS.
KonebartenbHbIit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTHTYABI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTHTYAON CHIIbI
TOKa B KOJIEOATEIIbHOM KOHTYPE

40 3aKOH COXpaHCHHS SHEPTUHU B UICATHHOM
KoJ1e0aTeIbHOM KOHTYpe
3aryxaroIue AIeKTPOMarHuTHbIC KoIeOaHusl.

41 BriHYX)1€HHBIC 3JIEKTPOMArHUTHBIS

KOJIeOaHus




[Tepemennsblii TOK. Pe3uctop u KoHaeHcaTop

42 B LIENIU TIEPEMEHHOTr0 TOKa

43 Karymika HHIyKTUBHOCTH B TSN
MEPEMEHHOTO TOKa

m 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOT0 TOKa
MOo1mHOCTh IEPEMEHHOTO TOKA.

45 AMIUIUTYIHOE U IeHCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HAPSHKEHUS

46 Pe3oHaHC B 35IeKTpUYECKOH 1eTH

47 Pewenue 3amau
Wneansuerif Tpanchopmatop. [Iponssoactso,

48 nepeaayda u moTpeOIeHue AIEKTPUIECKON
SHEPTUU
DKOJIOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa ucnoib30BaHus
AJIEKTPOIHEPTHH B MIOBCETHEBHOMN KU3HU

50 Pemenue 3amau

51 Pemenue 3agau

59 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
Teme "DJIeKTpOMarHuTHbIe KonebaHus"

53 MexaHu4yecKkre BOJIHBI. XapaKTePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJTH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 HNudpas3syk u ynprpazsyk. lllymoBoe

3arpsi3HEHUE OKPYKAFOIIEH CpelIbl




57

Pemenue 3agau

58

59

BHGKTPOMaFHI/ITHBIe BOJIHBI. I/ISHy‘ICHI/IC
SJICKTPOMArHMuTHBIX BOJIH

9Hepr1/1>1 OJICKTPOMAardHuTHBIX BOJIH.
CpoiicTBa SJICKTPOMAarduTHBIX BOJIH

60

[IIxana 3;1€eKTpOMarHUTHBIX BOJIH.
[IpumeHeHue J1eKTpOMarHuTHBIX BOJIH B
TEXHHUKE U ObITY

61

62

63

HpI/IHIII/IHBI PaaroCBA3U U TCICBUACHUA.
Paguonokanus. D1eKTpOMarHUTHOE
3arpsAI3HEHUE OKPYXKAIOLIEH CpeIbl

Kontponbnas padota nmo teme "Kosebanus u
BOJIHBI"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHEHHUs CBETa

64

65

66

67

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

Otpaxenue ceera. [lnockoe 3epkaio.
Codepuueckoe 3epkaio

[Tpenomnenue cBeta. AGCONIOTHBIN U
OTHOCUTEIBHBIN MOKa3aTeb IPEeIOMIICHUS.
[TonHOe BHYTpEeHHEE OTpaKEHUE.
[IpenenbHbIN yToa NOTHOTO BHYTPEHHETO
OTpaXKEHUs

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHOB
OTpaXXCHUA U IIPCIIOMJICHHUA CBCTA

68

Xon nydeit B mpusme. Jlucnepcus cBerta.
CnoxHbIN cocTaB Oemoro ceera. I[Ber




JInH3bl. @OKYCHOE PACCTOSIHUE U ONTHYECKAs

69
CHJIa JIMH3BI

70 [TocTpoenne n300paXKeHMI B TMH3AX U UX
cucTeMax. Y BEJIMYCHUE JIMH3bI
Pemenue 3a1a4y Ha ocTpoeHue

71 M300pakeHUH, MOTy9aeMbIX C IIOMOIIBIO
JIUH3

72 I'ma3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaensr npuMeHUMOCTH
r€OMETPUYECKOMN ONTUKH

74 CkopocTb cBETa ¥ METOJIbI €€ U3MEPEHUS

75 Hucnepcus cera

76 WnTepdepennus ceera

77 KorepeHTHbIE HCTOUHUKU. Y CIIOBHS
HaOJIOCHNSI MAKCHMYMOB 1 MHHUMYMOB

78 Pemenue 3anau

79 [TpumeHeHne uHTEpHEpeHIUN

80 Judpakmus ceeTa

81 JudpakimonHas pemeéTka. Y cioBue
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TorepeyHOCTh CBETOBBIX BOJIH.
[onspusanus ceera

84 Pemenue 3amay

85 CBeToBBI€ ABIIEHUS B IPUPOJIE

86 O06o061IeHre U cucTeMaTu3alus 3HaHuH| 110

Teme "Onotuka"




87 KonrtponsHas pabora no reme «OnTHKa» 1
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKHU. 3aKOHBI 3JICKTPOJUHAMUKH U 1
MPUHITUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnennaibHON TEOPUHN 1
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[IpeobpaszoBanus Jlopenna. Ycinosue

90 NpUIMHHOCTH. OTHOCUTEIBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U
COKpAIIeHHE JITMHBI

01 DHEprust U UMITYJIbC PEISITUBUCTCKON 1
YaCTHUIIBI

92 CBs13b MaccChl C SHEPrHel M UMITYJIHCOM 1
PENSATUBUCTCKOM YaCTUIIBI. DHEPTHSI TOKOS

93 PaBHOBECHOE TEMIOBOE U3ITyueHHE 1

94 3akoH cMelieHus Bunaa 1

95 ['mnoresza M. Ilnanka o kBanTax. ®OTOHBI 1

96 DHeprust 1 UMITYJIbC (OTOHA 1

97 ®otordpdext. OnbiTel A. I'. Cronerosa. 1
3akoHsbl hoTordexTa

08 VYpaBuenue DiiHiTeltHa U1 GoTodPdexTa. 1
"Kpacnas rpanuna” gotorddexra

99 Jasnenue ceera. Onbitel I1. H. JIeOenena

100 BonHOBEIE CBOMCTBA YaCTHIL
Bousnbl nie bpoiind. /Inuna Bossbl ne bpoins

101 1 pa3Mephl 00JIaCTH JIOKATU3AINH 1

JBIDKYIICHCS 9aCTUIIBI




102

KopnyckynsipHO-BOIHOBOU yaIn3M

103 Judpakius 3J1eKTpOHOB Ha KpUCTaIax
Crennuka u3sMepeHuit B MUKPOMUDPE.

104 CooTHoIIeHUs HEOTPeAeIEHHOCTEN
I'eitzenbepra

105 Pemenwue rpaduueckux 3agau

106 Pemenue pacuéTHbBIX 33124
Kontposnbnas padota mo temam: "OCHOBBI

107 CTO", "KopryckyJisipHO-BOJIHOBOM
nyanusm"

108 OMNBITHI 11O UCCIICOBAHUIO CTPOCHUS aTOMA.
[TnanerapHast monens atroma Pesepdopna

109 IToctynarel bopa

110 Buasl ciektpoB. CriekTp ypoBHE# SHEpruu
aToMa BOJIopoja

111 CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUeHUE
cBeTa

112 Jlazep
Hyxnonnas mozens snpa ['elizen6epra-

113 WBanenko. 3apsig 1 MacCOBOE YUCIIO sJIpa.
W3oTtonsl. PagnoakTHBHOCTD
3aKoH paJiM0aKTUBHOTO pacnaaa. CBoicTBa

114 MOHHU3UPYIONIETO M3 TydcHHs. Biusaue
PaJIMOAKTUBHOCTH HA KUBBIC OPTaHH3MBI.
Jlozumerpus
DHeprus CBS3M HYKJIOHOB B sifipe. SnepHbie

115 cuibl. JledexT Maccl siapa. SnepHbie

peaknuu. Snepusie peakTopsl. [Ipodiemsl




YIPaBJISIEMOr0 TEPMOSIEPHOIO CUHTE3A.
DKOJIOTHYeCKHE acleKThl pa3BUTHS sIIEPHOM
SHEpPIreTUKU

MeTobl perucTpalunuy U UCCIeA0BaHUs
3JIEMEHTapHbIX yacTHll. OyH1aMEeHTaJIbHbIE
116 B3aUMOJCHUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mojienn. KBapK-Tiit0oHHAs MOJIENb alpOHOB

®usuka 3a npenenamu CtaHiapTHON
117 Mojenu. TéMHas MaTtepust U TEMHAsI SHEPTHSL.
EnuncTBO DM3nveckoit KapTHHBI MUpa

118 OTansl Pa3sBUTHUA aCTPOHOMUU. 3HaucHUE

aCTPOHOMHHU

HpI/IMeHI/IMOCTB 3aKOHOB (1)I/I3I/IKI/I JJIs
119 00BSICHEHHS mpupoabl KOCMHUYCCKUX
0OBEKTOB. Mertoast ACTPOHOMUHNYCCKUX

HCClIeJOBaHUI

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
120 panuoTenecKonsl, BHEaTMOC(hepHas
acCTPOHOMHUS

121 Bun 3Bé3anoro He6a. Co3pe3ausi, spkue

3Bé3JII)I, IIJIAHETHI, UX BUIUMOC IBUKCHHUC

Conneunas cucteMa. Connie. ConHeuHast
122 akTUBHOCTH. McTounuk sHeprun CosHIa u
3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
123 Jnarpamma "ceKTpajabHbIM Kjlacc —
CBETHMOCTB"




124

3BC3I[BI IJIaBHOM II0CIEA0BATEILHOCTU

125

126

127

Buytpennee crpoenue 38€371. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKIACHUU U
sBositony CosHIa U 3BE37. DTarlbl )KU3HU
3BE3 ]

Muneunsbiit [1yte — nama ["anaktuka. Turbl
rajiakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTUK
Bcenennas. Pacuinpenue Beenennoil. 3akoH
Xab6ua. Teopust bonbioro B3peiBa.
PenukToBoe nznyuenue

128

MacmrabHast cTpykTypa Beenennoii.
MeraranakTuka

129

130

131

132

Hepeménnpie mpo6iieMbl aCTPOHOMUU

@uU3NYECKU NPAKTUKYM 110 TEME
"UccmenoBaHue MarHUTHOTO ITOJIS
MOCTOSIHHBIX MarHuToB" uinn "Uccnenosanue
CBOWCTB (peppOMarHeTUKOB" UIIH
"UccnenoBanue ASHCTBHS IIOCTOSIHHOTO
MarHurTa Ha paMKy ¢ TOKOM"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuibl AMnepa" unm "H3ydenne
3aBUCHUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
niu "Onpenenenre MarHUTHOM MHIYKIIUU Ha
OCHOBE M3MepeHus cuibl Amrepa"

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue sIBIEHUS YIEKTPOMarHUTHOM
uHaykuun" win "Onpeaenenne UHIyKIUu
BUXPEBOI'0 MarHUTHOT'O MO




133

@uU3NYECKUM IPAKTUKYM 110 TEME
"UccnenoBaHue siBJICHUS CAaMOUHyKIIMKU'"
nu "COopKa MOJIEIH JIEKTPOMarHUTHOTO
reHeparopa"

134

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOIHBIX KoJeOaHui
HUTSHOTO U MPYKUHHOTO MasiTHUKOB"

135

136

@uU3NYECKU IPAKTUKYM 110 TEME
"[Ipeobpa3oBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

du3nuecKuil MpakTUKyM 110 TeMe
"HccnenoBanue nepeMeHHOro TOKa 4epes
IIOCIE€0BATEIBHO COCAUHEHHBIC
KOHJIEHCATOp, KaTyILIKy U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOUHUKOB CBETA B
LIEeTIH TTIePEMEHHOT0 ToKa"

137

138

139

dusnyeckuil npakTukyM 1o teme "M3yuenue
rapamMeTpoB 3BYKOBOM BOJHBI"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenune nokasaTelis IpeaoMICHUs
crexna" win "Iloyuenue nzoopaxeHus B
CUCTEME U3 INTOCKOTO 3epKaJia U JIUH3bI"

Pu3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
xuakux auH3)" wim "M3mepenue hoKycHOTro
paccTOosHUS PacCEenBAIOIINX JIUH3"




140

@uU3NYECKUM IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEpHEepeHInn
U noJisipu3anuu csera'

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o poTtorpadpusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nose)"

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostnHoi Ilnanka Ha ocHOBe
uccienoBanus porodddexra’ umm
"HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA
4yepe3 CBETOAMO/, OT HaNPSKEHUS "

143

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMapHOI'0 BOJOPOJa U U3MEpPEHUE
nocrostHHOM Punbepra"

144

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
WCIIOJI30BaHUEM JTI0O3UMETpa HIIH
"N3ydeHue noryiomnieHus: 6eTa-4yacTuil
antoMuHueM"

145

Pu3NYeCcKUil NPAKTUKYM IO TEME
"HaOmroneHus 3B€31H0T0 HeOa
HEBOOPY>KEHHBIM IJ1a30M C HUCIOIb30BAaHUEM
KOMITBbIOTEPHBIX MPUIIOKEHHUH TSt
OTIpeJIeJIEHUS TTOJI0KEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE
co3Be3usi CeBepHOro Moyapus 1 sipkue




3B&31b1" win "HabroaeHus B TEIECKOIL
JIyHBI, TUTAHET, TYMAHHOCTEH M 3BE3THBIX
CKOIUIeHuH"

146

O06o001IeH e U cuCcTeMaTU3allus 3HaHUH.
Poinb ¢pu3uku u acTpoHOMHH B
9KOHOMHYECKOM, TEXHOJIOTHUSCKOM,
COIIMAIBHOW M ATHYECKOH cdepax
JeSITeIbHOCTH YeJIOBEKa

147

O06o0muIeHne 1 cucTeMaTH3aIs 3HaHUH.
Poib 1 MecTO GU3MKK M ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

148

O06o011ieHne 1 cucTeMaTu3alys 3HaHuH.
Poins dpu3uueckoii Teopun B GOpMUPOBAHUN
Mpe/ICTaBICHUH 0 PU3NYECKON KapTUHE
MUpa, MECTO (U3NIECKON KapTHHBI MHpPA B
00IIeM psITy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX [IPEJCTABICHUNA O MPUPOJIE

149

150

151

O000IIIeHNE U CUCTEMATH3AIINS 3HAHUH 110
Teme "Kunemaruka"

O00011IeHME ¥ cUCTEMAaTH3alUs 3HAHUI 110
Tteme "Kunematuka"

O00011IeHre 1 cUcTEMAaTH3aMs 3HAHNUH 110
teme "Jlunamuka"

152

153

O0001IeHre 1 cUcTeEMaTH3aus 3HaHUH 110
teme "Cratnka TBepaoro tema"

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
TeMe "3aKOHBI COXPAaHEHUsI B MEXaHUKeE"




154

O06o001IeHre U cucTeMaTU3alus 3HaHUH 110
Teme "OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
Teopun"

155

156

157

O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie MamuHb"
O0001IeHrEe ¥ cUCTEMATH3als 3HAHUN 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3zoBbIe niepexoab"”

O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
Teme "Dnekrpuyeckoe nose"

158

O06o0muieHne 1 cucTeMaTU3alys 3HAaHUH 110
teMe "[locTosHHBIN 2neKTpuuecKuii ToK"

159

160

O06o01ieHre 1 cucTeMaTu3alys 3HaHuH 1o
teMe "Toku B pa3nuyHbIX cpeaax”

O00011IeHME ¥ cUCTEMAaTH3alUs 3HAHUI 110
TeMe "Maruutaoe noie"

161

PesepubIil ypok. O6001eHIE 1
CHCTEMATH3aIMs 3HAHUI 110 TEME
"DeKTpOMarHuTHAs UHTyKIHs"

162

163

164

PeseprubIil ypok. O600meHHE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"Mexannueckue koneoanus"

PesepBHrIit ypok. O6o01eHre 1
CUCTEeMaTH3allusl 3HAaHUH 110 TeMe
"DeKTpOMarHuTHEIE KoeOanus"

PesepBHeIit ypok. O6o0IeHre 1
cucreMarui3anuia 3HAHUU 10 TeMe




"MexaHUUYeCKUe U 3JIEKTPOMAarHUTHBIE
BOJIHBI"

165

166

167

PesepBHelil ypok. O600mIeHHE 1
cucreMaru3anus 3HaHuu mo teme "Onruka"

PesepBubIil ypok. O6001IeHHE 1
cucreMaTus3anus 3Haguil no teMe "OCHOBEI
CcTO"

PesepBHrlit ypok. O6o001eHue u
cucTeMaTHh3alus 3HaHUH 10 Teme
"KopnyckynsipHO-BOIHOBOM Jtyanu3m"

168

PesepBHeIil ypok. O600ICHHE 1
cucreMaru3als 3Hanui mo teme "dusuka
aroma"

169

170

PesepBubIiil ypok. O60011eHIE 1
CUCTEMATH3aINsI 3HAaHUH 110 TeMme "dDPu3uka
ATOMHOTO sI/Ipa U JIEMEHTapHBIX YacTuIr"

PesepBHelIit ypok. O6o01IeHNe 1
cUCTEMAaTH3alMs 3HAHUM 0 TeMe ""DIIEMEHTHI
acTpopu3uku"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka. Mexannka, 10 xiracc/ Msxkumes I'.51., CuasikoB A.3., O0mmecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIMOHEpHOE 00IIECTBO
«3narensctBO «lIpocBenieHre»

» Guzuka. MonekymspHas pusuka. Tepmonunamuka, 10 kimace/ Mskumes I'.4.,
CunsikoB A.3., OO01IECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienner

» Guzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Msikuies I'.4., Cunsikos A.3.,
OO611ecTBO ¢ OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3maTenscTBO «IIpocBerieHne»

» Guzuka. Ontuka. KBanrosas ¢usuka, 11 kmace/ Mskumes I'.5., Cunskos A.3.,
OO611ecTBO ¢ OTPaHMUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeiienne»

» ®usuka. Konebanus v Boassl, 11 xnace/ Msakumes I'.41., Cuasgkos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODAY»; AKLIOHEpHOE

obmectBo «M3aartenbctBo «IIpocBemenne»

METOANYECKHUE MATEPHAJIBI J1JIA YYUTEJIS
https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-k-

uchebniku-myakisheva-sinyakova/



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://teach-shzz.jimdo.com

http://teach-shzz.ucoz.ru

http://teach-shzz.narod.ru

http://reshuege.ru/
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