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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, npeictaBieHHbIX B DI'OC COO, a takxe
c yu€étoMm (enepasbHONM pabodeil mporpamMMbl BocnuTaHus U KoHrenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yoilnx OCHOBHbIE 00pa30BaTEeIbHbIEC TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUCHHUSI TEM M Pa3JIeioB
y4eOHOro mpeaMeTa ¢ Yy4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIIMUXCs.
[TporpamMMa 1o ¢u3uke Aa€T MPEeACTaBICHHE O LESAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAHUS H Pa3BUTHS OOYYaIOIIUXCS CpPEICTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSIET PEaM30BaTh
3aJa4l MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHM IS
IPOSIBJICHUS] CBOMX HWHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KayKIbIM
OoOy4Jarommmcsi, KOTOpblE HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHELIMATIBHOCTSM.

B nporpamme no ¢pusmke onpenensitoTcs miIaHUpyeMble pe3ysbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUS: JHWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€éHHOM  ypoBHe). HayuHo-
METO/I0JOTUYECKON OCHOBOWM Il pa3pabdOTKUM TpeOOBaHUM K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YalolUXCsl, OCBOMBIIMX
porpaMmy 1o (pu3HKe Ha YPOBHE CpeaHEro 001Iero oopa3oBaHus Ha yriTy0aEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOXO/.

[TporpamMma o (hu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTAaThl OCBOCHUS Kypca PU3NKH Ha YrTyOIEHHOM ypOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YIIbTAThI IO FOJaM 00yUYCHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢(u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3UKH JIJIsI COCTABJICHHS CBOMX PA00YHX TIPOTPaMM.

[TporpamMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUHUTENECH U
IPEIOCTaBIAET BO3MOXKHOCTH Il peaju3alid Pa3IUYHbIX METOJUYECKHUX
MNOJIXOJJOB K NpenoAaBaHuio (U3MKH HAa YIIyOJIEHHOM YypOBHE NpPU YCIOBUHU
COXpaHEHUs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MNPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLKkompHbIN Kype GU3HKH — CUCTEMOOOpa3yIOINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3UYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOSHUSI KOCMOCa,
MOJTy4YeHHUsI HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B (pOpMHUpPOBAHNE YMEHUI MPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IIPY BBIMOJTHEHUU UMU YU4EOHBIX UCCIEAOBAHUIM.

B ocHOBY Kypca (u3MKN Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce sBISIETCS
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanus OpeAnosaracT MCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoa€HHOTO ypOBHS
MPEANnosaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmaTpuBarOTCsS Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHM, a Takke O0O0CYXICHUS
npo6JieM pallOHAIBHOTO MPUPOONOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue cofiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. Jus gusuku peanuzanus 3TuxX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yrioyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTANbHBIE YYEHHUUECKHE OIBITHl MPH H3YYEHHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanu3annu GU3NYeCKOro npakTukyma. B mepBom ciyuyae mpakTukym
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCHEe MEPBOTO W BTOPOTO
MOJYTOAWN B KaXKJIOM U3 3THUX KJIacCoB. BTopoil cmocob — 310 uHTerpaius padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiecce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IMIEHHOrO BUIA 0€3 MOIIaroBOM HHCTPYKIIMH.

B nporpamme 1o (¢usnke cUCTEMa YYEHMUECKOIO OSKCIIEPUMEHTA,
71a00paTOPHBIX pabOT M MpaKTUKyMa IpPEICTaBICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTEIBLHOTO MpOIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI M OCHallleHus KabuHera @usuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMU TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEI0BAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUe yaesieTcs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a/1ad.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazjliena Kypca, TaK M HHTErpUpys
NPUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/NPEACKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUN U MPOLIECCOB B OKPYXAlOLIEH >KU3HU, TpeOyrolue BbiOopa pu3nYecKoi
MOJIEJH JIJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3Y4yaThCAd B YCIOBHUSAX IMPEAMETHOTO
kabuHera. B kaOunere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe yaeHU4eCKux
OIBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JemoHcTpanimoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBHUM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHEHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHMueckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYIOBaHUS JOKHBI OBITh TOCTPOECHBI Ha KOMILJIEKCHOM



UCIOJIb30BaHNUN aHAJIOTOBBIX W HHU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(dopMUpOBaHHE HHTEpeca M CTPEMJICHHS OOyYarolMXcsi K HaydyHOMY
U3YYEHHUIO TPUPOJBI, PA3BUTHE HX HHTEIUIEKTyaJlbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHNE HAYYHOI'O MHPOBO33PEHMS KaK pe3yJbTaTa M3y4€HHUs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMHupOBaHE YMEHUM OOBSICHATD SIBJICHUS C HCIIOIb30BaHUEM (DHU3HMUECKUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O POIM (PUUMKK AN Pa3sBUTHS JPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAILHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOW, TIOJATOTOBKA K
JanbHeeMy 00Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTmxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMUX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CPEHEro 001ero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (DHU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKU;

(dbopMUpOBaHHE YMEHUHN MPUMEHATh TEOPETUUECKUE 3HAHUS AJIsl OOBSICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOit
MOJIeJIbIO, 3a/lay, MOJpa3yMEBAIOIIUNX CaMOCTOSATEIbHOE CO3JaHue (U3NUecKon
MOJEININ, AaJEKBaTHOW YCJIOBMSM 3a/adyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHS Ha OKPY>KAIOUILYIO CPENy;

OBJIaJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWUPOBAaHHUS M IIPOBENCHHUS
¢u3NYeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTaluud  HHPOpMaIuH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHME YCJIOBHM [JIsi pa3BUTUS YMEHHUI TNMPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIILHOCTH;

pa3BuUTHE HHTEpeca K chepam npodeccruoHanbHON NesSTEIbHOCTH, CBSI3aHHOM
C (UBHKOM.



B cootBerctBun ¢ TpeboBanusimu ®I'OC COO yrnyOnéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
00pa30BaHMsI 10 CIEHUATBLHOCTAM (PU3UKO-TEXHIUYECKOTO TIPOQHIISL.

Ha uzyuenue pusuxu (yriyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus otBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kimacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B TporpamMme mo (QHU3WKE IMepeueHb JIabopaTOPHBIX W
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

DKCIEPUMEHT U TEOpUs B Ipoliecce Mo3HaHus npupoasl. HabGmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN Ia3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyecKas TeOpHsl.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUUECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepeHune cuiibl TOKa U HAPSHKEHUS B [IENU OCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nadboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(GbU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast mu oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemeliienne, CKOpOCTh (CpEeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepUaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMmajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTU U
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U UX TpapuKH.



KpuBonunenHoe  nBWKeHUE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpoiicTBa M TEXHOJOTMUECKHE MPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSAIOB, LEITHBIE, IECTePEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK
JBUKECHMUSL.

Crioco0ObI ucCIeIOBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHoro nepexoia i \BMEpPEeHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUIN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopoCTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN JIBUKEHUS OJHOTO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHMS C LEIbIO0 ONPEIECICHUS] MTHOBEHHOMN
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOI0 rOpU30HTANIBHO. [IpoBepka runoressl
O TOPSAMOM MNPONOPLMOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TOJIETA U
Ha4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHue IBHKEHHSA Tella MO OKPYXXKHOCTH C IOCTOSHHOM I0 MOZIYJIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENENIECHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MACCBI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaI€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpauuecKkoi MUpOTHI. JBHkeHNe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuuyeckast CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec tema, nBmxymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenuss. Cuna conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe nasinenue. Cruia Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJAWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TNy CUJI C TPOU3BEICHUEM
MaccChbl T€JIa Ha €ro YCKOPEHHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOIECUCTBUSA TEII.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS Opycka I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanue 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3UHOBOM 00pasiie, OT ux AehOpPMAIIHH.

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

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMJIOCKOCTH C TEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOEe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTENBHO OCH BpauieHus. llnedo cuibl.
CnoxeHue Cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanue yCIOBUM PpaBHOBECUS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJI YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAIb ONOPBI.

Tema 4. 3axonvl coxpaneHusn 6 mexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMItynbC cUITbl M1 ©I3MEHEHHE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOUkM. [IpeacraBieHue O cCOXpaHEeHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUATIBHOU TOUKHU.



[loreHUHUAIBHBIE W HENOTEHIMAJIbHbIE CUbl. [loTeHIManbHAas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
SHEPrus Tejia B OJHOPOIHOM IPaBUTAIMOHHOM MoJie. [loTeHImansHas s3Heprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaTbHOM JKUAKOCTHM KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJIOMET, KOMEDP, MPY>KUHHBIN MMUCTOJET, THPOCKOI, PUTYpHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHre MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTun Telia MpU COBEPIICHUU PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTECHLIHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CHUIIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3mepenue umiynbca Tejia o TOpPMO3HOMY ITYTH.

W3mepenune cuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHIIBI
TATH.

CpaBHEeHHME U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBI.

HccnenoBanne coxpaHEeHHUsI UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TpEHUsI.

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

Paznea 3. MosekyasipHas pu3uKa 1 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KMHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3usa. bpoyHoBckoe nBrkeHue. Xapakrep JBUKCHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BElIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ usmepenus. lllkana
temneparyp Llenbcust.

Mopens uneanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBIKEHUS MOJICKYJl HACATIbHOrO ra3a (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUUECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTUYECKHE IPOLECCHI: TEPMOMETP,
OapomeTp, MoTy4YeHUE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBuKEHNs YaCTHL] BEIIECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOIEKYIIL.

Mogenu KpuCTaINIMYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

N3ydyeHne H30TEpMHUUECKOro Ipolecca (PeKOMEHI0OBAHO HCIIOJIb30BaHHE
urdpoBoii 1abopaTopun).

N3ydeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckass (T[[) cucrema. 3amaHue BHENMIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMYUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopenp wWaeanpbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHILI, BBICOKHE
TeMHepaTypbl. BeipaxkeHue Uil BHYTPEHHEW SHEPTUU OAHOATOMHOTO UAEAIBbHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTta B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
mpoliiecca Ha pV-auarpamme.

Teronepegaya  kak  crnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOM  cucTeMbl 0e3  coBepiueHuss pabotel.  KouBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. VYaenbHass TemioTa CropaHus
toruBa. Pacuér KkonuuecTBa TeIIOTHI Ipu  Temionepeaade. Ilonstue 00
aauabaTHOM TIpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TertoTel
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

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

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeoOpaTuMoCTh IPUPOAHBIX MPOIECCOB.

[Tpunnumne aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresieid. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: XOJOAWIbHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpaTOpHBIA ABUTATeNd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOIO Hacoca, yTHIIM3alKs OMOOPraHUYECKOTO TOILIMBA JIJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3menenue temneparypsl pu aanadaTuyeckoM paclIupeHuN.

Bo3gymHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro nNpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO Mpolecca.

N3yueHne B3aMMOCBSA3M DHEPTUM MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kunenue. Y nefpHas TerioTa
napooOpa3oBaHusl.

HacelllieHHbIE W HEHAchIIEHHbIE Mmapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHHS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOINHS CBOWCTB
kpuctamioB. [lmaBneHne W Kpucrtaimzauus. YJIelIbHAsg TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedbopmaru tBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemnnoBoe pacimpeHue XKUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUUKUHA
TEIJIOBOTO pacUIUPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0IaxX.

YpaBHeHuUE TEMI0BOTO OaaHca.

[ToBepxHocTHOE HaTsKeHUE. Koa(phUIIMEHT MOBEPXHOCTHOTO HATSXKEHMUS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOIIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MaTepUAJIbI.

Hemoncmpauuu.

TermioBoe pacliMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.

Kanumisipabie saBiaeHUsI.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco06bI M3MEPEeHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJIEHUS KPUCTANINYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX MTapOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMalii  pPEe3MHOBOrO obOpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexkmpuueckoe noine.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. /IBa Bunma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHPOBOIHHUKHU.
DneMeHTapHbINA ANEKTPUUECKUH 3apsij. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyoHa.

DIIeKTpUYeCKOe mmose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOneiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OHOPOAHOE AIEKTPUYECKOE TOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTrO MOJs. Pa3HOCTh MOTEHIMANIOB H
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocraruyeckoro noiisd. CBs3b HANPSKEHHOCTH MO U PA3HOCTH
MOTEHIIMAJIOB JIJIT  DJIEKTPOCTATUYECKOTO MOl  (KaK OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpyuHIMT CYyTIEPIO3UIIUN SIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTo No 00béMy 1miapa. Ilonme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPS/I0B.

JIMpNeKTpUKM B BJIEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
MPOHUIIAEMOCTh BEIIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopa.



[TapannenbHOE coenrHeHre KOHaeHcaTopoB. [locnenoBarenbHOe COeIMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpa.

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

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3aPSKEHHBIX MJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO M IEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue pa3psga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoanuwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hanpsokenne U n O/1C é.

3akod OMa /i1l ydacTKa [eMu.

DNEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONMPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

PaGoTa snextpudeckoro Toka. 3akon [[xxoymns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsEeMasl Ha
pe3ucTOpeE.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 17151 TOJTHOM
(3aMKHYTOM) sJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuitbl TOKa U HAMPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HANPSHKEHUS IS PE3UCTOPA,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3ampIkaHNe TalbBaHUYECKOTO dJIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeMHeHus UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanrie CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue 3/1C 1 BHYTPEHHETO COMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIx cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHass  MPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIN3a.

DJIeKTpUYEeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuuneie TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIibl, 3JIEKTPOHHO-JTyuyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUO,
TpaH3UcCTOp, (HOTOAUO/, CBETOUO, TAIbBAaHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOIMMOCTH METAIIIOB U TOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmroienne amexTpoiusa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTHUBIICHHS  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BETUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHBIX THIoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHUYECKUH  DKCIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue kypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiIseTcs
C y4€TOM COJEpKaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule ROHAMUA, C6A3ZAHHbBIE C UIYUECHUEM MEMO008 HAYYHO20
no3nanuA: SBIECHUE, HAYYHBIH (akT, rumoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUU Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA Ul  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHNE U KAIIWJUIAPHBIE SIBIICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHuajioB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAILIbI, JJIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOro M IKHJAKOTO TpPEHHUS B TEXHHUKE, CTAaTUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHU), MCTIOJIh30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBHUTaTelb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJIOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IOJIyYEHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HaHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTrpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue IOCTOSHHBIX MArHUTOB M INPOBOJHUKOB C  TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMND cyneprno3unuu
MAarHUWTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3aps>KEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopena.

MaruautHoe nose B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: NPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptrnHa nuHUN MarHUTHOW MHIYKIIMU TIOJISI INIMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUAKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHATA HA PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykiuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMArHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B 1I€MH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOUMHAYKINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTPONCTBA M TEXHOJOTMYECKHE MPOUECChl: HMHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABMKEHUN B MArHUTHOM MOJIE
3emun.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKUUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHECHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO reHepaTopa.

Pasznea S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUIN M3 UX DHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza konebanuil. CBsI3b aMIUTUTYIbI KOJEOAHUN HMCXOIHOU
BEJTMYMHBI C aMILTUTYJIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKojaebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJI€OaHUS.

TexHHYecKue yCTpOHUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0i1edaTeIbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJieOaHUI rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOTHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

UccnenoBanne kosnebaHUWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupOBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOaHUSIX TPpy3a Ha MPY>KUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.



W3mepenue mneproaa CBOOOIHBIX KOJIEOAHUI HHUTSAHOTO W MPY>KHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXalOMINX KOJaeOaHuH.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE KoJie0aHusl. BriHyX1€HHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoiactBo, mnepegaya U MOTpeOIeHUE
AIIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHuecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOAHUM.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJATbHbIE KOJIEOaHUSI.

Pe3ucTop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO 1 PUHIMI ACHCTBUS TpaHchopmaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

N3yuenue tparncopmaropa.

HccnenoBanre nepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNMHble 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
pOJI0JIbHBIE BOJHBL. [lepuos, CKOpOCTh pachpoCTpaHEHUsT U JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
U pakiys.

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

[ITymoBOE 3arpsI3HEHUE OKPYKAIOUIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IIyYCHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIMs BEKTOPOB B AJIEKTPOMArHUTHOM BOJTHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

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

[TpuHIMIIBI paIMOCBA3M U TEJIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakiiy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJisipu3anys, mudpaxius, THTEpPepeHIHs.

Oo6nHapyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH IPH MIEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPENl.

Xox nyueit B mpusme. [ucnepcus cBera. CioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxxeHue. IIpenenapHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTUYECKAs] CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUU U OTHOCUTEIBHOIO IOKa3aTess
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpPEHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE€ HaOIIOCHUS
[VIABHBIX ~MAakKCMMyMOB IIpM [AJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszauus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN armapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETo OTpakeHus. Mojieinb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmrogenre nBeTOB TOHKUX TLUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO pacCTOSIHUS pacCeUBAIONIUX JIMH3.

[TonyueHne n300pakeHuUsI B CUCTEME U3 IUIOCKOTO 3epKajia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepYEepeHIInN 1 TOJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaGmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenune cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIUOHHOM
PELIETKMY.

Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHiia.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIHLCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYyTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO TeEa).
3akoH cMmemieHuss Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Oneitel A. I'. CroneTtoBa. 3akoHbl hoTodPdekra. YpaBHEHHE
DitamreitHa 11t potoaddexra. «KpacHas rpanunay porosrddexra.

JlaBnenue cBera (B UYAaCTHOCTH, JIaBJICHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BosmHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jlnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyLIeWca vactulbl. KopmycKymispHo-
BOJIHOBOH Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEEeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHeUHas Oarapes,
CBETOIMO/.

Jlemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB — OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaol [manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO/ OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre GOTOHOB MpH MEpexoie aToma ¢
OJIHOTO YPOBHS SHEPTUU HA PYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npAKMuUKym.

Habnronenue IMHEeH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duzuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast Mmonens snapa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusAHME PATMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3inydeHus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonp! perucTpaly U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtanaapTHoi Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30HaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPpaKmMuKym.

HccnenoBanne TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHUAEM.

Paszges 8. DiemMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKIagHOE M1 MUPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Besnus, sSpKkue 3BE3BI, IUIAHETHI, UX BHIAMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I10CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBaszapbl. UEpHBIE NBIPHI B sSApPAX
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTIPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TIJIaHET, TYMaHHOCTEHM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX M3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUHN (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3nUecKkux BETUYHMH, NPOBEpKA MPEAJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMATHYECKUX  pa3feiax «YUYECHUYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

O06o0maroniee NOBTOPEHUE.



O0o061eHre U cucTeMaTu3alus CoAepKaHus pa3AenoB Kypca «MexaHukay,
«MonekymspHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIbHOW TEOPUM OTHOCUTENbHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeIbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOW KapTHHE MUpPA, 3HAYEHUE ONMCATEIIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poib (U3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUNA O IPUPOJIE.

Me:xnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kimacce ocyuiecTBisercs
C Y4ETOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMU MAaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: FBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUICHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETpHYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECCTBO. BEKTOpPBI M MX NPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJIHHHUKOB,
oTpeieIeHHEe IO TIIOCKUX PUTYp U 00BhEMA Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JNBWKEHUS B JKMBOM TNPUPOJAE, SKOJOTHUYECKHE PUCKU TpH MPOU3BOJCTBE
JIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPa3ByKOBass JUArHOCTUKA B MEIUIIMHE, OINTHUYECKUE SBICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIHU3.

T'eocpaghusa: wmarHuTHblE TMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHHATOB, JJIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, MHAYKI[MOHHAS Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJABUraTelb, pajaap, paluonpuEMHHIK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, sJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAalUM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN JESITENBHOCTH, B TOM YUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKON MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOI0 OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBICHMM B  00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJICUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOIO IIOBEICHUS;

e CIOCOOHOCTh OLIEHMBATH CUTYAllMIO M NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OyAYyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOIO

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



MHTEpPEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBIHI
BbIOOD Oymymiei mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTH IKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJIOTUYECKUX MPoOIieM;

IUIAaHUPOBAHME M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HMKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YHOH AEsATENbHOCTH, FOTOBHOCTH B IpoLEecce
U3y4eHUs: (PU3MKH OCYHIECTBISTh MPOEKTHYIO M HCCIEAO0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Ba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNnUpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEATh LEIU ACATEIBHOCTH, 3aaBaTh MapaMeTpbl U KPUTECPUH HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTb COOTBETCTBHUE
pPEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaeaoBarejbCKHe 1eHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU M METOJaMHU
buznuecKoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB pemieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETALNN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC MPU CO3JaHUHM YYEOHBIX MPOCKTOB B 00JACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlUu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEIICHUs, HaXOIUThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IMIOJIYYECHHBIE B XOJI€ PEIICHHS 3aaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJIaCTh
KA3HEICSITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIICHUSI.

Pabora ¢ nundopmanueii:

BJIAJI€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CUCTEMAaTU3allMi0 M HUHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popmaTax c
yu€TOM Ha3HayeHWs: WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3aIIH.

KoMMmyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIlEHHEe Ha YpokKax (HU3MKM U BO BHE-YPOUHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh II€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeeNaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3ysIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJbI B
o0l pe3yabTaT no pa3padOTAHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE Y4eOHbIE el cTBHS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIBHYIO JESATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTaBJIATH IJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH padoThl ¢ YYETOM UMEIOUINXCSA
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH y4eOHOT0 IpeIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;
JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JIacTH
(GU3MKK, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJETh HAaBbIKAMH TO3HABATEIbHONW pEeQIEKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIeKCUU AJIs OLEHKH CUTYalluH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMEThb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HMX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTHl JAPYTUX IpPH aHAJIU3€ PpPe3yJIbTaTOB
NESTEIbHOCTH;

e IPUHUMATH C€Osl, IOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M ApPTyMEHTHl JAPYTUX IPH aHaJH3€ Pe3ylIbTaToOB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU.

B npornecce mOCTMXKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIEHBIN WHTEJUICKT, MIPEAIOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKJIKYAOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHAMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MpPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JTOCTHKEHHIO LIENH
U yCIiexXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYWUTHIBATh €ro MpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



MOHUMATh pOJdb (GU3UKA B OKOHOMUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIMH  (U3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK ¥ TEPMOJMHAMUKHU, POJib (DU3HUUECKON TEOpHH B
(dbopMUpOBaHNY TIPEICTABICHHUA O PU3NUECKON KapTUHE MHPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(siBJIEHMI): MHEpLMATIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPJOE TEO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras jaedopmaims, aOCOMIOTHO YNPYroe W aOCOJIOTHO
HEYyIIPyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UICAJIbHBIN ra3, TOUCYHBIN 3apsil, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyarth yclioBUA (TpaHULbI, O0JACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHaAJIM3UPOBaTh M OOBSCHATH MEXAaHUYECKHE IIPOLECCHl M  SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBaHusa ['anunes ajie CKOPOCTH M IEepeMeElIeHUs,
3akoHbl HpIOTOHA, mNpUHOKII ~ OTHOCUTENBHOCTH [ 'anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI paBHOBECHS TBEPAOrO Teia), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: INpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHEro
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HMMITYJIbCAa M MEXaHUYECKON
DHEPI'YH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3YS
ocHoBHble moJoxkeHuss MKT u 3akoHbl MOJEKYISIpHOU (U3UMKH U
TEPMOJAMHAMHUKHN (CBSI3b  JIaBJICHUS HUACAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBWKECHUS M KOHILEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABWKEHHS €T0 YaCTHULl, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX IMPOLECCAX), IPU ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUsI MenneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUHUIN CYNEPHO3UIUU SJIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa i ydacTka
HeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMHMCHIBATh (PU3WYECKHUE TPOIECCHl U SBJICHUS, HCIOIB3YS BEIUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPT U, KHHETUYECKAsl SHEPT s,
MeXaHU4ecKasl PHeprus, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJIa TSDKECTH, CHJIA YOPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, JHEPTHUS
B3aMMOJICUCTBUS TeNa ¢ 3eMIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopManvy Ipy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJICATbLHOTO
OJIHOATOMHOTO Ta3a, padoTa UACaIbHOIO Ta3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSHKEHHOCTD MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO IIapa B BAKYyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIA, PA3HOCTh MOTEHLMUAIOB, JIEKTPOJABUXKYILAS
cuia, CUjia TOKa, HalpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U TTAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIs1 KOHJAECHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBWKECHUE, TEIUJIOBOE JBM)KEHHUE YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBMKEHUE, NUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETUYUHBI OT
JIPYTOM C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PHUKCHpOBaTh pe3yJabTaThl  TMOJYYECHHOM  3aBUCHMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOIrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
HCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH OMBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEJaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bI;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUIN B
paMKax  y4eOHOrO  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKON M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEITLHBIX YCTPOKUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTh pacyE€THBIE 3aJayd C SBHO 33JaHHOM M HESBHO 3aJlaHHOU
bu3MUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (¢u3MUecKO MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSITH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThI PUBUUECKUX
TEOpU MPHU UCIOJb30BAHUM MATEMATUYECKHWX METOJOB PEUICHUS 3a/ady,
MPOBOAUTHL Pacu€Thl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemiaTh KadyeCTBEHHbIC 3a7auM, TpeOyIollhe NPUMEHEHUS 3HAaHUU U3
pPa3HBIX pa3leioB Kypca (PU3NKHU, a TaAKKE MHTErpAIlUy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKIIA: BBICTPANBATH JIOTHYECKYIO
LIETIOYKY PACCYXIACHHUM C ONTIOPON HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHaJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NESATETLHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TIPOIecCaMu, C
MO3UIINN SKOJIOTUIECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHFHOM
MPUPOAOTNIOIB30BAHUM, & TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKH W TEXHOJIOTUM [JId JAJBHEUIIEro Pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMANUEH (PU3UIECKOTO
CONIEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIs TIOHMCKa, MepepaboTKW M TpPEIbsSBICHUS Yy4yeOHOU H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHOW U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(POpMAIIUY;

POSIBIISIT OpraHu3alMOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe€ C MCIOJIHEHUEM pa3INYHbIX COLMAIBHBIX pOJEi,
IUIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHAIBHO PACHPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OLEHUBATH BKJIaJ KaXIOIrO W3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSIBIISATHE MOTUBALUIO K Oyayiien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIA.

K xon1ty oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOW, TEXHOJIOTHYECKOU, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKa, POJib U MECTO (PM3UKU B
COBPEMEHHOW HAyYHOW KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHUECKOMN
JEATEIIbBHOCTH YEJIOBEKa M JaJbHEWIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIUCATEITBbHON, CHUCTEMATHU3UPYIOUIeH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUM (HU3NUECKON TEOpUH — DJIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pOJIb
dbusndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTHUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUIN O IPUPOJE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENeH (U3NUECKUX TeJl U MPOLECCOB
(s1BJI€HMIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIEOAHUS, MaATEeMaTHYECKUN MasTHUK, WJI€aTbHBINI
PYKUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJeaJIbHbIN
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycClIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
NEKTPOMArHUTHOM  WHAyKuuW, npaBuwino Jlenma, cBi3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIeIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJIEHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHe  OWHINTEHHA  AJIA
doTordekra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocTe ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsA0BOr0 H
MacCOBOTO YHCEJI U PHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBJICHUS, HUCIOJb3YysS BEJIUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIXKYIIAA CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBUKYINASL CHUJIA CAMOMHIYKLIHMH, HSHEPrUs MAarHUTHOTO IOJIsS
MIPOBOJAHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT S, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUI:
AIIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUMHIYKIIHS, pE30HAHC, UHTEep(PEepeHITUs
BOJIH, Judpakius, JTUCIEPCHs, IOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (botorddexr), anbda- u 6eTa-pacnasl aaep,
ramma-u3iaydeHue saep, pu3ndecKue MPUHITUIBI CIEKTPATBHOTO aHaIu3a U
paboTHI J1a3epa;

ONpENENATh HaIlpaBiI€HUE WHIYKUIWHW MarHUTHOTO MOJsi NMPOBOJAHHMKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO31aBaeMoe MIIOCKUM 3€pKaJiIOM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHSATH OCHOBOINOJATAIONINE ACTPOHOMHUYECKUE MOHATHUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a U OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIOINH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TPH OTOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
bu3ndeckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOIrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHUS (U3UYECKUX BEIUYMH, MPU STOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUS, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKECHHOU
TUTIOTE3HI;

ONMKCHIBATH METOIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4eOHOrO  OJKCHepUMEHTa, MpakTUKymMa U y4eOHo-
HCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJ]aHHONM M HEABHO 3aJlaHHOMN
dbu3nUeckoil MOJENbl0: HAa OCHOBAaHWM aHajdu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNu, OTBEUarIre TpeOOBaHUSM 3aJauyd, MPUMEHSTh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUSI ¢ YUETOM IMOIYYSHHBIX
pE3yNbTATOB;

pemaTh KadyeCTBEHHbIC 3a7auM, TpeOyIollhe NPUMEHEHUS 3HAHUU U3
Pa3HbBIX pa3lejoB Kypca PU3MUKH, a TAK)KE UHTETpaIlui 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUMN ¢ OOPON HAa U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECKUE SIBICHUS;

UCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPHUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M TIPOU3BOICTBEHHON
NESATETbHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIEeCCaMU, C
MO3UIINHI AKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHATILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKW W TEXHOJOTUW JUIsl JaJbHEHINero pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMaNUEH (PU3UIECKOTO
COJIEp’KaHHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HAaHUH B IIPOLIECCE BBHINOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PAaOOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJC€KBATHO OLEHUBATH BKJIAJ KaXXIOIro U3
YYaCTHUKOB TPYIIIHI B pEHICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Konrpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUSI TPUPO/IbI
1.1 Hayunblii MeTO MO3HAHUS TPUPOBI 6
Hroro no pazaeny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Hunamuka 10
2.3 CraTtuka TBEpOTO TeNa 5 1
24 3aKOHBI COXpaHEHUsI B MEXaHUKE 10 1
Hroro no paszneny 35
Pazpnen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmonunamuka. TeniaoBbie MalTuHbI 20 1
33 Arperatsble cocTosiHUS BemecTBa. da3oBbie 14 |
' TIEPEXO/IbI
Hroro no pazneny 49
Pazpnen 4. JIEKTPOIUHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24 1
4.2 IToCTOSTHHBIN 3JIEKTPUYECKUI TOK 24 1




4.3 | Toku B pa3iMuHbIX cpeaax 6
Uroro no pazaeny 54
Paznen 5. PUSHUECKHUMN MPAKTUKYM
5.1 Pu3n4eCcKu NPAKTUKYM 16 16
Hroro mo pazaeny 16
PesepBHOE Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNEeKTpOMarHuTHAasE UHIYKIIHS 13 1
Wroro no pazaeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DJEeKTpOMarHUTHBIC KOJICOaHUs 15
3 MexaHuueckue U JeKTPOMarHUTHHIE 10 |
BOJTHBI
2.4 Ornrtuka 25 1
Uroro no pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

3.1 ‘ Ocnossl CTO 5 1
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 ‘ KopnyckynsipHo-BOIHOBOH Ayann3m 15

4.2 ®uszrka aroma 5

43 ®u3mMKa aTOMHOTO S7Ipa U 3JI€MEHTapHBIX 5

YaCTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12
Hroro no pasneny 12
Paznen 6. PUSHUECKUN MPAKTUKYM
6.1 ‘ Pu3n4eCcKuil NPAKTUKYM 16 16
Utoro no pazneny 16
Pa3nen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JESTSIIBHOCTH, IPHOOPETEHHOTO MTPU
u3ydyeHuu kypca ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

dwusuka — pyHAaMEHTAIFHAS HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

HayuHblii MeTOI IO3HAHUS U METObI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIecce
Mo3HaHus pupoabl. Habmonenue u
SKCTIIEPUMEHT B QU3HKE

CniocoObl u3mMepeHus U3nIecKux
BEJIMYUH

AOCOITIOTHAA ¥ OTHOCUTEIIbHAS
NOTPENIHOCTH U3MEPEHUN PU3NYECKUX
BCIINYUH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3KKK B OPMUPOBAHUHN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeIFHOCTH JIFOAeH

Mexannueckoe nBmwxkeHue. Cucrema
otrcueTa. OTHOCUTEIHHOCTh
MEXAHUYCCKOT'O IBUXCHUSI. HpﬂMaH u
oOpaTHas 3a/1auu MEXaHUKH




10

Pannyc-BekTop MaTepuaibHON TOYKH, €T0
IIPOEKLIMU HA OCH KOOpPAMHAT.
Tpaekropust. [lepemenienue. CKopocTb.
Hx npoexnuu Ha 0OcH KOOPAWHAT
PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.
['padmyeckoe onricanre paBHOMEPHOIO
MPSIMOJIMHEHHOTO JIBHXKCHUS

CroxxeHue nepeMereHnii 1 CKopocTei.
Pemenue 3amau

11

HepaBnomepHoe nuxenue. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
ABVIKCHUC C MTOCTOAHHBIM YCKOPCHUEM

12

13

14

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

CBobosHoe nmaseHue. Y cKopeHue
CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapUKu

JIBi>keHue Tena, OpoIIeHHOro MO YTIIOM
K TOPU30HTY

15

KpusonmueliHoe nBuxkenue. J[BrmxeHue
110 OKPY>KHOCTH. YTJIOBasi U JIUHEWHAsS
ckopocts. [lepron u yacrora.
LlenTpOcTpEMUTENBHOE U TIOJTHOE
YCKOpPEHHUE

16

KonTponbhas pabota no teme
"Kunematuka"




ITepsbriif 3akoH HetoToHA. THEpUMaibHBIE
cuctemsl orcuéra. [IpuHnun

17 OTHOCUTENIbHOCTH [ anues.
HeunepuuanbHble CUCTEMBI OTCYETA

13 Cuna. PaBHozeicTBytomas cuia. Bropoit
3akoH Herotona. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
HrroTona

20 [Tpunnun cynepmno3uiuu cui. Pemenne
3a/1a4 Ha IpUMEHEeHne 3aKk0HOoB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN U
WHEPTHOU MaccChl

2 Cuna TsbKeCTH M yCKOpeHHe CBOOOHOTO
najeHus
JIB>xeHne HeOeCHBIX Te U X

23 HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas
KOCMHYECKasi CKOpocTh. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuia tpenust. [Ipupona v BuAbI cui

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4ETOM CHUJIbI COIPOTUBIIEHUSI CPEIBI

26 Hasnenue. 'mapocratnyeckoe JaBiICHUE.
Cwia Apxumena
AOGCOTIOTHO TBEPAOE TEIO.

27 [ToctynarenbHOE U BpamaTeabHOE

JABVKCHUEC TBEPAOTO TCIIa




28

29

30

MOMEHT CUJIbl OTHOCUTEIIBHO OCH
BpaieHus. [1neqo cuiibl

CrioxxeHue cuil, MPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.
VY cnoBus paBHOBECHUS TBEPAOIO TEA.
Bunbl paBHOBECHUS

Pemenue 3amau

31

32

33

KonTtponpsHast pabora o Teme
"Tunamuka. CTaTuka TBep0To Tema"

I/IMHy.TIBC MaTepI/IaJIbHOﬁ TOYKH, CUCTCMbI
MAaTCpPHAJIbHbBIX TOYCK. HeHTp Macce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa
O IBMKCHHHU LICHTPA MaCC

I/IMHy.TIBC CHJIbl U U3SMCHCHUC UMITYJIbCa

Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeaktuBHOE ABHKEHHE

34

MoOMEHT uMITyJIbCa MAaTEPUAIIBHON TOYKH.
IIpencraBinenue o COXpaHEHUM MOMEHTA
MMITYJIbCa B LICHTPAJIBHBIX MOJIAX

35

36

37

Pemenue 3agau

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'paguueckoe
npejcTaBieHne paboThl CHIIbL. MOIIHOCTh
CHJIBI

Kunernueckas sueprus. Teopema 00

W3MEHEHHH KHHETHYECKOM OHCPIruun
MaTCpHaHLHOﬁ TOYKH




38

39

40

41

[ToreHnManbHBIE U HENOTEHIUAJIBHBIC
cuibl. [loteHnmansHas sHeprusd. Bropas
KOCMHUYECKask CKOPOCThb

Tperbsa kocMudeckast ckopocTb. CBs3b
paboThl HENOTEHIMAIBHBIX CHJI C
MU3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUn

Yupyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepHymu 115 naeanabHOU
JKUJIKOCTH

KoHnTpomnpHas padoTa 1o Teme "3aKoHbI
COXpaHEHHUs B MEXaHHUKe"

42

43

44

45

Pa3BuTue npencraBieHuid 0 Ipupoe
ter1oTel. OcHoBHBIE noJioxkenust MKT.
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPJBIX TeJ. XapaKTep JBUKEHUS U
B3aMMOJICHCTBHSI YAaCTHI] BELLIECTBA
Macca u pazMepsl MOJIEKYI (aATOMOB).
KomnuecTBo BemecTsa. [locTosHHas
ABoraapo

Temmnepatypa. TernoBoe paBHOBeCHE.
[[Tkana [enbcust

46
47

Pemenue 3agau

Nneansublil ra3. 'a30BbIe 3aKOHBI

48

VYpaBuenue Menaeneesa-Knaneiipona.
Pemenue 3agag




49

50

AOcoroTHas TeMIiepaTypa. 3aKoH
Hanprona

HSOHpOHCCCH B UACAJIBHOM Ia3€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

51

I'paduueckoe npencraBieHue
U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcnoBHoe ypaBHenne MKT

Pemenue 3amau

54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
CpeIHEW KMHETUYECKON SHEpruen
IIOCTYIATEJIBbHOIO TEIJIOBOTO JIBUKECHUS
e€ yacTull

55

56

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM
o teme "OcroBer MKT"

KonrponsHas padora no reme "OCHOBBI
MKT"

57

58

TepmoauHaMuyeckas cucreMa. 3alaHue
BHEIIHUX ycnoBul g T/ cuctemsl.
Bremnue v BHyTpeHHUE TapaMETPBI.
ITapamerps! T/l cucTeMBI Kak CpeIHUE
3HAYCHUS BEIUYMH, ONUCHIBAOLINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

HYJ'ICBOC Ha4aJlo TCPMOJANHAMUKHU.

Camonpoun3sBodnbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO




59

60

Mopenp naeanbHOro rasa B
TEPMOJMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TON MOJEIIN

VYpaBaenue MenaeneeBa-Knanelipona u
BBIpaXCHHE ISl BHYTPEHHEH SHEPTruu

61

BrIpaxenue 111 BHyTpEeHHEH SHEPTUU
OJIHOATOMHOT'O MI€aJIbHOIO Iasa.
KBasucrarnuecknue U HECTaTUYECKHE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brraucnenue paboTsl o rpaduky
npouecca Ha pV-nuarpamMmme

63

64

65

Tennonepenava kak crocod U3MEHEHUS
BHyTpeHHel sneprun Tl cucremsr 6e3
CoBepIIEHHS paboThHI

KoHnBekuus, TenaonpoBOAHOCTb,
U3JIy4YEHHUE

KonmmaectBo TennoTel. TemIoéMKOCTE
Tea. Y IeIbHas U MOJIsIpHas
TEIMIOEMKOCTHU BeIlleCcTBa. Y AeJbHas
TEIUIOTa CropaHus TOIUIMBA

66

Pacuér konuyecTBa TEIIOTHI IPH
TeIIoneperaye

67

68

[Tonsitne 06 aguabaTHOM TMpoOIIECCE.
I1epBbIil 3aKOH TEPMOJAMHAMUKH

KonnuectBo TemnoTs! 1 paboTa Kak Mephbl
U3MEHEHUS BHYTpeHHeH dHepruu T/1
CUCTEMBI




69

70

71

BTopoii 3aKk0H TepMOJMHAMUKH JJIS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTumMocTh MPUPOAHBIX
MPOIIECCOB

[TpuHIIUTIBI TEHCTBUS TEIUIOBBIX MAIIIHH.
KIIJI

MakcumanbsHoe 3Hauenue KITJ. T{uxn
Kapno

72

73

74

Pemenue 3amau

DKOIOTrMYECKHE acIIEKThl HCITOJIb30BaHUS
TCIIIIOBBIX ,I[BHFaTeJ'Ieﬁ. TemnmoBoe
3arps3HCHUC oxpymaromeﬁ CpCabl

Pemenue 3amau

75

76

O06o011eHre U cucTeMaTu3alus 3HaHu|
no teme "Tepmonunamuka. TernoBbie
MaIIuHbI"

KonTponbHas pabota mo Teme
"Tepmonunamuka. TeniaoBble MalIUHbL"

77

[TapooOpa3zoBanue u KOHICHCAIIHSL.
Hcnapenue u kuneuue. Y nenpHas
TEII0Ta MapooOpa30BaHUS

78

HaCI)IHIeHHI)IG 1 HCHACBIIICHHBIC I1aphI.
KaduecTBeHHasI 3aBUCHMOCTD IIJIOTHOCTH U
JaBJICHUS HACBINICHHOTO Iapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT
00BEMa HACBIIICHHOT'O I1apa.
3aBUCHMOCTD TEMIICPATYPbl KUIICHUSA OT
JaBJICHUSA B X KUJKOCTH




BnaxxnocTts Bo3myxa. AGCOMIOTHAS U

7 OTHOCUTEJIbHAS BIa)KHOCTh

80 Penrtenue 3amau
Teépnoe Teno. Kpucramnmueckue u

81 amop(HbIe Tera. AHU30TPOIUS CBOMCTB
KpHUCTAJIJIOB

2 [InaBnenue u kpuctamuuzanus. Y aeabHas
terutoTa raBieHus. Cyonumanust
Hedbopmaruu TBEpAOTO Tena. PacTskeHnue

83 u cxarue. Casur. Moayine FOnra. [Ipegen
yrnpyrux aedopmaruii
TennoBoe paciIMpeHne KUIKOCTEN U

84 TBEPABIX T€I. AHTAPMOHU3M TEILJIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

25 [IpeobpazoBanue sHeprun B (ha30BBIX
nepexoniax

86 YpaBHeHHe TEIMI0BOro OanaHca

87 Pemenue 3amau
IToBEpXHOCTHOE HATSKEHUE.

28 Kanunnspusie sinenus. JaBiaenue noa
MCKPHUBJIEHHON MTOBEPXHOCTHIO )KHUJIKOCTH.
®opmyna Jlamnaca
O06o0011eHe U cucTeMaTU3alus 3HAaHUN

89 10 TeMe "ArperaTHble COCTOSIHUS
BeniecTBa. Pa3zoBbie epexoab!”
KonTponbhas pabota no teme

90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA.

®da30Bble IEPEXOBI"




91

92

93

DnexTpu3anus Teq U e€ mposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTpUUECKuX 3apsaoB. [I[poBoaHMKH,
JUBJICKTPUKU U TTOJTYIPOBOTHUKHI
DJIeMEHTapHbIN AJEKTPUUECCKUN 3apsi/l.
3aKOH COXpaHEeHHUsI AJIEKTPUUECKOTO
3apsaja

BsaumoneiictBue 3apsinoB. Toueunsie
3apsiabl. 3akoH Kynona

94

95

96

Pemenue 3amau

SJIGKTpI/I‘IeCKOG noie. Ero I[CI‘/'ICTBI/IG Ha
QJICKTPHUUYCCKUC 3apAAbl

Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[TpoOHebIii 3aps. JInHUKM HaNPSHKEHHOCTH
3JeKTpUYecKOro nosst. OTHOpPOIHOE
JJIEKTPUYECKOE T10JIE

97

[ToTeHIIMambHOCTH JIEKTPOCTATUUECKOTO
noJiga. Pa3HoCTh NOTEHIMAIOB U
HaIpsiKEeHUE

98

99

100

[ToreHunanpHas SHEPrUs 3apsiia B
JIIEKTPOCTaTUYECKOM Mose. [lorennnan
DIIEKTPOCTATUYECKOTO TTOJIS

CBs13b HANPSHKEHHOCTH TOJISL U PA3HOCTHU

MOTEHIINAJIOB IS 3JIEKTPOCTATUYECKOTO

OIS

[IpuHIMIT Cynepno3uIuy dNEKTPUIECKUX
mojeu

101

Pemenue 3agag




[Tone Toueunoro 3apsna. [Tone

102 .
PaBHOMEPHO 3apsKEHHOU cepsr
ITone paBHOMEPHO 3apsKEHHOTO 110

103 00bémy mrapa. [Tose paBHOMEpHO
3apsHKEHHON OCCKOHEYHOM TIIOCKOCTH

104 [IpoBOAHMKY B 3EKTPOCTATUUECKOM
nosie. Y CjIoBUE paBHOBECHS 3apsIOB

105 JIMIEeKTPUKY 1 TTOJTYITPOBOTHUKH B
AIEKTPOCTATUUECKOM I10JIe
Konnencarop. D51eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTh
IJIOCKOT0 KOHAEHcaTopa

107 [TapannensHOE coequHEHNE
KOHJIEHCAaTOPOB

108 ITocnenoBarenbHOE COEAUHEHHE
KOHJIEHCATOPOB

109 DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa

110 Pemenue 3agau

111 JIBr>keHMe 3apsiKEHHON YaCTHULIbI B
OJIHOPOJIHOM 3JIEKTPUUECKOM T0JIe

112 Pemenue 3agau

113 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI
o TeMe "DyekTpuyeckoe mnoJje"

114 KonTpomnpHas pabota mo Teme

"Onexrpuueckoe nomue"

115

Cuia Toka. [TocTossHHBIH TOK. Y CIIOBUSI
CYIIECTBOBAHMSI IIOCTOSTHHOTO
AIIEKTPUYIECKOTO TOKA




116

Ucrounuku Toka. Hanpsoxkenne u 3/1C

3akoH OMa aJ1s1 yyacTKa LenHu.

17 DIIEKTPUUECKOE CONTPOTHUBIICHUE
3aBUCUMOCTb COIIPOTUBIICHUS

118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JTUHBI
Y TUIOLIAH TOTIEPEYHOTO CEUCHUS

119 VY nenpHOE COMPOTHUBIICHUE BEILIECTBA.
Pemienue 3anau

120 [TocnenoBarenbHOE, MapauICIbHOE,
CMEIIaHHOE COCTUHEHNE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX
nenei. [Ipasuna Kupxroda

122 Perenue 3agau

123 Pabota snekTpuueckoro Toka. 3akoH
[xoyns —Jlenna

124 Pemenue 3agau
MomHOCTh 3JEKTPUYECKOTO TOKA.

125 TenmoBas MOIIHOCTB, BeIACIIEMAs Ha
pe3ucrope

126 Pemenue 3agau

127 O/1C n BHyTpEHHEE CONPOTUBIICHHUE
HMCTOYHHMKA TOKA

128 3akoH OMa AJis TOJTHOM (3aMKHYTOM )
AIIEKTPUYECKON 1IeTTH

129 Pemenue 3agau

130 MOoIIHOCTh UICTOYHMKA TOKA

131

KopoTkoe 3ambikaHue




132

KOHI[CHC&TOp B IICIIN ITOCTOSITHHOI'O TOKa

133 Pemenue 3anau

134 Penrenue 3amaud mo treMe "IlocTOAHHBINI
ANEKTPUUECKUH TOK"

135 Penrenue 3anaud mo treMe "IlocTOAHHBIN
AJIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "IlocTossHHBIN
ANEKTPUIECKUH TOK"

O06o01IeHre u cucTeMaTu3alus 3HaHu|

137 1o TeMe "[10CTOSIHHBIN 1eKTpUYecKuit
TOK"

138 KonTponbhas pabota no Teme
"[TocTOAHHBIN NEKTPUUECKUN TOK"
DneKTpuyueckas MpoBOAUMOCTh

139 Pa3IMYHBIX BELIECTB. DJIEKTPUUECKHUI TOK
B MeTayax. CBepXnpoBOIUMOCTb
DNEKTPUUECKUN TOK B pacTBOPax U

140 pacriaBax 3JIEKTPOJIUTOB. 3aKOHBI
@apanest 1S JIEKTPOIU3a

141 DneKTpuYecKui Tok B razax. [lnaszma

142 DNEeKTPUYECKUH TOK B BaKyyMe.
BakyymHble mpu6opsl

143 DIIEKTPUYECKHI TOK B MOJTYIIPOBOAHUKAX

144 [TomynpoBoiHUKOBBIE TPUOOPHI
Pu3NYeCcKuil TPAKTUKYM 110 TEME

145 "M3MepeHune CUiibl TOKa U HAMPSKEHUS B

LEIU IMOCTOAHHOI'O TOKA IMPH IMTOMOIIH




146

aHAJIOTOBBIX U IIM(PPOBBIX
U3MEPUTEIBHBIX PUOOPOB"

DuU3nYeCKui MPAKTUKYM 10 TEME

"N3mepeHune ycKopeHus CBOOOTHOTO
naaeHusa"

147

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUs Mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOM INTOCKOCTH"

148

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS TeIa, OPOIIEHHOTIO
TOPU30HTAIILHO"

149

150

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3ydyeHue ABUKEHUS Tea 110
OKPY’KHOCTH C ITOCTOSIHHOM 110 MOJTYJIIO
CKOPOCTHIO"

Du3HYEeCKUN IPAKTUKYM I10 TEME
"N3mepenne paBHOIEHCTBYIONIEH CHITBI
IpU JIBUKEHUH OpyCKa 10 HaKJIOHHON
mwiockocTH" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBHXKEHUS
Opycka o HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHO€ PacCTOSIHUE OT €ro Macchl”

151

152

Pu3NYeCKul TPAKTUKYM I10 TEME
"N3mepeHue )KeCTKOCTH NMPY>KUHBI"

Du3NYeCKUu IPAKTUKYM I10 TEME
"U3mepenue kodppuiienTa TpeHus no
BEITMYMHE YTJIOBOTO Kod(puiimenTta
3aBucumocT Frp(N)"




153

154

155

DuU3nYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue ycioBUl paBHOBECHS
TBEPAOTO TeEJIA, UMEIOILETO OCh
BpanieHus"

DuU3nYeCKU MPAKTUKYM 110 TEME
"M3y4yeHue 3aKkOHa COXPaHECHUS
MEXaHUYEeCKOM aHeprun"

Ou3nyecKuil MPakTUKYM IO TEME
"U3ydyenue nzobapHoro mpoiecca"

156

157

158

159

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Usmepenue yaenbHOM TemioéMKkocTu"

®dusnyeckuii MPaKTUKYM 110 TeMe
"N3y4yeHne 3aKOHOMEPHOCTEHN HcTIapeHust
KuaKocren"

®uznyeckuil NPaKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus 3Hepruu
3apsHKEHHOTO KOHIEHCATOPa B DHEPTHUIO
W3IIy4eHHs cBeToanoaa"

Du3nUeCcKU IPAKTUKYM I10 TEME

"UccnegoBanue CMEMIAaHHOTO COEUHEHUS
pe3ucTopoB”

160

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaGnronenue annexrponauza”

161

Peseprubriit ypok. O6001eHNE 1
cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"KunemaTtuka"




162

163

164

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"lunamuka"

PesepBHbIil ypok. O0001ICHHE U
CHCTEMATHU3aIMs 3HAHUH 10 TEME
"CraTtuka TBEp0ro Tena”

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

165

Peseprublit ypok. O60011eHUE U
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
Teopun"

166

167

168

169

Peseprublit ypok. O60011eHUE U
CHCTEMaTHU3aLMs 3HAHUH 10 TEME
"Tepmonunamuka. TeniaoBbie MalTuHbI"

PesepBHriit ypok. O60011IeHNE U
CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®dazoBble Iepexoas"

PesepBHriit ypok. O6001IeHNE U
cucTeMaTH3alys 3HaHUH 1o Teme
"DnexkTpuueckoe mosie"

PesepBHriit ypok. O600IICHHE U
cucTeMaTH3alus 3HaHUH 10 TemMe
"TTocTOsIHHBIN NEKTpUYECKUH TOK"




PesepBHbIil ypok. O0001ICHNE 1
170 cucreMarusanus 3HaHui mo treme "Toku B
pa3iInyHbIX cpegax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16



11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u@poBbie
n/n Tema ypoka Bcero Konrpoaeusie  Ipakruteckue fllsyqennﬂ :)16[()1;1;0B3Teﬂbl-[ble
padoTbl padoTbl pecypenr
B3auMopeiicTBrue MOCTOSIHHBIX MarHUTOB
1 U IIPOBOJIHUKOB C TOKOM. MaruutHoe 1
nose. ['unoresa Ammepa
Bexrop MaruuTHOM nHAYKmu. IIpuHmmn
2 CyNEPHO3UIIMU MATHUTHBIX MOJed. JInHun 1
MarHuTHON MHIYKIIMH
3 MarsuTHO€ noje IPOBOJHUKA C TOKOM. |
OnbIT OpcTena
Cuiia AMriepa, e€ HanpaBJIeHUE U MOJYJIb 1
5 Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amriepa. |
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOJyJIb. J[BUKEHHE 3apsSKEHHON YaCTUIIbI 1
B OJJHOPOJHOM MarHUTHOM TI0JIe
Pemenue 3amaq 1
PaGora cunel JlopeHniia 1
10 Pemrenue 3agau 1
1 MarnuTHO€e noJjie B BEIECTBE. |
deppoMarHeTHKH, napa- U 1uaMarHeTUKU
2 OcHOBHBIE CBOMCTBa (heppPOMArHETHUKOB. 1
[Ipumenenue peppomMarHeTUKOB




Pemrenue 3agad mo reMe "MarauTtHoe

13 |
IoJjie

14 Pemrenue 3agad mo reMe "MarauTtHoe
mose"

s SIBneHue HNEKTPOMArHUTHON UHIYKITUH.
[ToTrok BeKTOpa MAarHUTHOM MHIYKLIMU

16 O/1C uHayKIMHA

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU
®apanes

13 Buxpesoe anekrpuueckoe none. Toku
dyko

19 OJIC uHAYKIMH B ABUKYILIUXCS
MTPOBOTHUKAX

20 Pemenne 3amaq

21 [IpaBuio Jlenna

2 NunyktuBHOCTH. Karymka
WHJYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKa

3 Asnenue camonnaykiuu. IC
CaMOWHIYKITUU

24 DHeprusi MarHUTHOTO MOJIsl KATYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE o€

25 Pemenne 3amaq

26 O0o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMme "DnekTpoarHamMuka”

7 KonTponbHas pabota mo Teme

"OnexTpoauHamuka'




KoneobarensHas cucrema. CBOOOIHEIE

28 kosiebOanus. ['apMoHnYecKue KoieOaHus

29 KuneMaTtnueckoe ¥ TMHAMHYECKOE
OITMCaHKE KOJIeOaTEIbHBIX NBMIKEHUN
DHepreTudeckoe onucanue. BeiBos
JUHAMHYECKOTO OIUCAHUS

30 FapMOHHYECKHUX KOJICOaHUH 13 X
HEPTeTUYECKOT0 U KHHEMATHYECKOTO
OITHCAHMUS

31 Awmmuntyna u ¢asza xonedanuit
[Tepuon u yactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOeOaHuNI

32 MaTeMaTU4eCKOro MasiTHuka. [lepruon
CBOOO/IHBIX KOJI€OaHU TIPY>KMHHOTO
MasiTHUKA

3 3aryxaromue KoneOaHus. BeiHyXIeHHBIC
koJsieOanus. Pe3oHanc

34 ABTOKOICOAHUS

35 Pemenne 3agau
VYpoxk-koHpepenuus "MexaHnueckue

36 Kosie0aHUs B MY3bIKAJIbHBIX
UHCTpyMEHTax"

37 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "Mexanndeckue kojieoanus"

18 DNEeKTPOMArHUTHBIE KOJIEOAHMUS.

KonebartenbHblit KOHTYD




®opmyna Tomcona. CBsI3b aMITUTYAbI

39 3aps/ia KOHJIEHCATOpa ¢ aMIUTUTYA0M CHJIBI
TOKa B KOJIEOATEILHOM KOHTYpE

40 3aKOH COXpaHEHUsl YSHEPTUU B UJCATbHOM
Kosie0aTeabHOM KOHTYpe
3aryxarolue IEKTPOMarHuTHbIE

41 KoseOaHus. BeiHyX/1eHHbIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHUs

4 IIepemenHsb1i TOK. Pezucrop u
KOHJICHCATOP B LIENIU IEPEMEHHOT0 TOKa

43 Karyiika MHIyKTHUBHOCTH B LIETIN
IIEPEMEHHOT0 TOKa

44 3akon OMa 1st JIEKTPUYECKOH 1Ienu
IIEPEMEHHOT'0 TOKa
Mo1mHOCTh IEPEMEHHOT0O TOKA.

45 AMIUTMTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HaNPsKEHUS

46 Pe3oHaHC B 251€KTpUYECKOH 1ETH

47 Pemenne 3anau
WneanbHblif Tpanchopmatop.

48 [TpouzBoacTBO, Mepenaya U NoTpedIeHe
JIEKTPUYECKON IHEPTUN
DKOJIOTHYECKHE PUCKU IIPU TPOU3BOJCTBE

49 anexkTposHepruu. Kynerypa
UCIIOJIb30BaHUs MIEKTPOIHEPTUHU B
MOBCEIHEBHOMN KU3HHU

50 Pemenue 3amau

51 Pemrenue 3agau




O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110

52 | \
Teme "DIeKTPOMarHuTHbIE KoJieOaHus

53 MexaHnueckue BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3BYKa

56 Wudpassyk u ynprpassyk. LllymoBoe
3arpsi3HEHUE OKPYIKaIOLIEH Cpeibl

57 Permrenue 3amau

53 DNeKTpOMarHuTHbIC BOJHBI. M3mydyeHne
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprust IEKTPOMArHUTHBIX BOJIH.
CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH
[Ikana 351eKTpOMarHUTHBIX BOJIH.

60 [IpuMeHeHHe 371eKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[TpuHIUTIBI PaAMOCBSA3U U TEIEBUICHHUS.

61 Paguonoxanus. DIeKTpOMarHuTHOE
3arps3HEHUE OKpYXKaroleil cpeibl

& KonTponbhas pabota no teme
"Konebanus u BoaHBI"

63 Caert. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHEeHHs CBETa

64 Pemienue 3a1a4 Ha MpUMEHEHHUE 3aKOHA
NPSIMOJIMHEIHOTO pacpOCTPaHEHHs CBETa

65 OTtpaxenune ceta. [Limockoe 3epkaio.

Cdepuueckoe 3epkano




[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN [MOKA3aTEIIb

66 npenomiieHus. IlonHoe BHyTpeHHEe
oTrpaxkeHue. IIpenenbHbIi yroil oJHoro
BHYTPEHHEI0 OTPAXKEHUS

67 Pemenue 3ana4 Ha IPUMEHEHNE 3aKOHOB
OTpa)XKEHUS U IIPEIOMIICHUS CBETa

63 Xon nydeit B npusMme. Jlucnepcus cBera.
CrnoxxHblid cocTaB Oenoro cera. L{Bet

69 JInH3bl. @OKYCHOE pacCTOSIHUE U
OINITUYECKAs CHJIA JIMH3bI

70 [TocTpoeHue n300pa>keHUi B IMH3AX U UX
cucTeMax. Y BEJIMYECHHE JIMH3bI
Pemenue 3ana4y Ha mocTpocHME

71 1300pakeHUi, OTy4aeMbIX C TOMOILBIO
JIVH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
TrEOMETPUUYECKOM ONTUKU

74 CkopocTb cBeTa 1 METOJIbI €€ U3MEPEHUS

75 Jucnepcus cseta

76 WuTepdepennus ceera

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
Ha0Jt0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue nnTeppepeHun

80 Hudpaxius ceera




Judpakuronnas pemérka. Y cioBHe

81 HaOJI0ICHNUS TJIABHBIX MAKCHMYMOB

82 Pemrenue 3amau

23 ITonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

84 Pemrenue 3amau

85 CBeToBBbI€ ABJICHUS B IPUPOJIE

26 O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
teme "OnTtuka"

87 Kontponbnas padota no teme «OnTuKa»
I'panu1bl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI IEKTPOJIUHAMUKH U
MPUHIIUATT OTHOCUTEILHOCTH

29 [Toctynatel ciennaabHOU TEOPUU
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
IIpeoOpaszoBanus Jlopenna. Ycinosue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHNE BPEMEHU
Y COKpAIICHHUE ITTUHBI

91 DHeprust ¥ UMIYJIbC PEISTUBUCTCKOM
YaCTHUIIBI
CBs13b MacChl € YHEPTUEH U UMITYJIBCOM

92 PENATUBUCTCKON YaCTULIBI. DHEPTHUSI
MTOKOS

93 PaBHOBeCHOE TEMIOBOE U3ITyYEHHE

94 3akoH cMelieHus Buna

95

T'unmoreza M. Ilinanka o kBaHTax. @OTOHBI




96

DHeprus U UMMIyibc poToHa

®otordpdext. Onpitet A. I'. Cronerosa.

o7 3akonbl Gpororpdekra
VYpaBueHnue DitHmITeHA 715

98 dororddekra. "Kpacnas rpanumna"
dororddekra

99 JaBnenue cera. Onwite [1. H. JIeOenepa

100 BoJHOBEIE CBOICTBA YaCTHII
Bounnbl ne bpoiind. [[inuHa BoJiHbI 1€

101 Bpoiinist u pa3mMepsl 00J1aCTH JIOKATH3AIHH
JBHKYILEUCS] YaCTULIBI

102 KopnyckynsipHO-BOTHOBOM yallu3m

103 Judpakius 3JeKTPOHOB HA KPUCTAILIAX
Creuunduka usmMepeHuit B MUKPOMUPE.

104 CooTHollIeHHUsT HeonpeAeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3anau

106 Pemenue pacu€THbIX 3a1a4
KonrtponbHas padota o remam: "OCHOBBI

107 CTO", "KopmycKysspHO-BOJIHOBOU
ayanusm"
OnBITHI 10 UCCIIEAOBAHUIO CTPOEHUS

108 aroma. [ImanerapHas mozaens aTroma
Pesepdopaa

109 [Toctynatel bopa

110 Bunel criektpoB. CiekTp ypoBHER

OHCEPIrur aToMa BOAOpOJaa




111

112

CroHTa"HHoe U BBIHYXXJICHHOC N3JIYUCHUC
CBCTa

Jlazep

113

114

115

116

Hyxnonnas monens sipa ['eiizenoepra-
NBanenko. 3apsig 1 MacCoBO€ YUCIIO sAJIpa.
M3oronsl. PannoakTuBHOCTE

3aKOH paIMOAKTUBHOTO pacraja.
CBoiicTBa HOHH3UPYIOIIETO U3TyUCHHUS.
Bnusinue pagqroakTUBHOCTH Ha )KUBbIE
opranu3msl. [lozumerpus

DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Snepusie cunbl. [ledekt maccol sapa.

S nepublie peakuuu. A nepHble peakTOpHI.
[Tpobnembl ynpaBisieMoro TepMOsIICpHOTO
CUHTE3a. DKOJIOTUYECKUE acCTIEKThI
Pa3BUTHS SICPHON IHEPTETUKHU

Mertoasbl perucTpaluuy U UCCIEI0BAHUS
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
Bapuonbl, ME30HBI U JIENTOHBI.
[Ipencrasnenue o CTaHAapTHON MOJIEIH.
KBapk-ritooHHast MOJIeb aApOHOB

117

®dwusuka 3a npeaenamu CTaHAapTHON
Mojaenu. TéMHas MaTtepust U TEMHAs
sHeprusi. EnuHcTBO prusnueckoi KapTHHBI
MHpa

118

Dtarnbl pa3BUTHSI ACTPOHOMHUU. 3HAUCHHE
aCTPOHOMHHU




119

120

121

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU JTsSI
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKHIX
HCCIICIOBAHNH

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paanoTENeCcKOIIbl, BHEaTMOC(epHas
aCTPOHOMHUS

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUe
3BE3/IbI, IJIAHETHI, UX BUAMMOE IBIIKEHUE

122

Comnneunas cuctema. Comnaite. ConHeuHas
AKTHUBHOCTB. I/ICTO‘-IHI/IK 3HepFI/II/I COJIHIIa nu
3BE3]

123

124

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKHU.
Jlnarpamma "creKTpajbHbIHM Kjlacc —
CBETUMOCTB"

3Be3,I[LI IJIaBHOM IIOCIEA0BATEIbHOCTH

125

BnyTtpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABIECHUS O
IIPOUCXOXACHNUHU U 3Bosronuu CosHna u
3BE3/1. DTambl )KU3HHU 3BE3]T

126

Muneunsiii [lyte — Hama I'anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B Apax
TIAKTUK

127

128

Bcenennas. Paciimpenne Beenennoid.
3akon Xa66mna. Teopus bombiioro B3peiBa.
PenukToBO€ n3nydeHue

MacuraGHast ctpykTypa BeenenHoil.
Meraranaktuka




129

130

Hepewménnsie mpo6iieMbl aCTpOHOMUUT

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue AeHCTBUS IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

@uU3NYECKUM PAKTUKYM 110 TEME
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
CHJIBI TOKa"

132

133

134

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHON UHIYKIUU"

duznyeckuii mpakTukym 1o teme "COopka
MOJIETIH 3JIEKTPOMArHUTHOTO TeHeparopa”

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neprojia CBOOOTHBIX
KoJ1e0aHUi HUTSIHOTO U IPY>KUHHOTO
MasTHHKOB"

135

@uU3NYECKU NPAKTUKYM 110 TEME
"[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasiTHUKe"

136

137

138

@uU3NYECKU IPAKTUKYM I10 TEME
"HUccnenoBanue paboThl HCTOUHUKOB
CBeTa B LIETIH IEPEMEHHOT0 TOKa"
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3yueHne napameTpoB 3BYKOBOW BOJIHBI"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenune nokasaTeiis IpeaoMICHUs
crexna”




139

140

141

142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenne pOKYCHOTO pacCTOSIHUS
paccenBaronMX JUH3"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue qudpakuum,
HHTep(dEpPEHIINN U TIOJIIpU3aIiu cBeTa"

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHne UMNyJabca U SHEPTUU
PENATUBUCTCKHUX YacTHIL (110
dotorpadusM TPEKOB 3apIKEHHBIX
YacTHI] B MArHUTHOM T110J1¢)"

@uU3NYECKUN IPAKTUKYM 110 TEME

"U3mepenue nocrosinHo [linanka Ha
OCHOBe HccienoBanus Gorordpdexra"

143

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3peskeHHOTO
aTOMapHOI0 BOAOPOJa U U3MEpPEHUE
nocrostHHOM Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
WCIIOIB30BaHUEM JT03UMeTpa"

145

Du3nUeCcKUil IPAKTUKYM I10 TEME
"HaOmronenus 38€34HOT0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPUJIOKEHUN [T ONTPEACICHUS
MOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3 U
CeBepHoro nosymapus 1 sipkocThb




146

O06o00meHre U CHCTEMAaTH3alNs 3HAHUH.
Poinb ¢pu3uku u acTpoHOMHH B
3KOHOMHYECKOM, TEXHOJIOTHUSCKOM,
COLIMAJILHOW U 3THYECKOH chepax
JIEATEIIbHOCTH YEJIOBEKA

147

148

O06001IeHre ¥ cucTeEMaTH3alus 3HAHUI.
Posb 1 MecTo (GU3MKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O06o011ieHne 1 cucTeMaTu3alys 3HaHu.
Ponb dusnueckoii Teopun B
(bopMUpPOBaHNY MTPECTABICHHH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvIecKoil KapTHHBI MUpa B 00IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEJICTABICHUN O IPUPOJIE

149

150

O00011eHEe U CUCTEMATH3AIMs 3HAHUH 110
TeMe "Kunematuka"
O0001IeHrEe U CUCTEMATH3AIMs 3HAHUN 110
TeMme "Kunemarnka"

151

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
teme "JluHamuka"

152

153

O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
teme "Craruka TBepAoro tena'
O0o001IeHrEe U CHCTEMATH3alKs 3HAHUH 110
TeMe "3aKOHBI COXpaHEHUsI B MEXaHUKeE"

154

O06001eHre U cucTeMaTU3aIys 3HaHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KHHETH4YecKkoi Teopun"




155

156

157

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
teMe "Tepmoaunamuka. TernoBbeie
MamIuHb"

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble Iepexoibl"

O06o01IeHre U cucTeMaTU3alus 3HaHUH 110
Teme "Dnekrpuueckoe nose"

158

159

160

O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teMe "[locTosHHBIHN 2neKTpuuecKuii ToK"
O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
teme "Toku B pa3nuyHbIX cpeax”
O060011IeHrEe U CHCTEMATH3aLKs 3HAHUI 110
TeMe "MaruuTtHoe noJe"

161

162

163

164

PesepBHeIil ypok. O000IICHHE 1
CHCTEMaTHU3alus 3HAaHUIA TI0 TeMe
"OnekTpoMarHuTHasE UHYKIHs"

PesepBHeliit ypok. O60011IeHNE U
cucTeMaTu3alus 3HaHUM 110 TeMe
"Mexannueckue kosebanus"

PesepBHelit ypok. O60011IeHNE 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"DneKTpoMarHuTHbIe Kosebanus"

PeseprubIil ypok. O6001eHIE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"MexaHU4YeCKre U dIEKTPOMArHUTHBIE
BOJHBI"




165

166

167

PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMAaTH3aIMsl 3HAHHUH 110 TeMe
"Onruka"

PeszepBubIil ypok. O6001IcHIE 1
CUCTEeMaTu3alus 3HaHUH 110 TeMe
"Ocnobl CTO"

PesepBHeiil ypok. O000ICHHE 1
cucTeMaTHU3alus 3HaHUi 10 Teme
"KopnyckynsipHO-BOTHOBOM gyainu3m"

168

PesepBHeIil ypok. O000IICHHE 1
cucreMarn3alis 3Hanuii mo reme "dusuka
aroma"

169

170

PesepBHeIil ypok. O000IICHHE 1
CHCTEMAaTH3alMs 3HaHui 110 Teme "DPu3nuka
ATOMHOTO SI/Ipa U JIEMEHTApHbBIX YacTuil"
PesepBHelit ypok. O60011IeHNE 1
cUCTeMaTHu3alvs 3HaHUH 110 TeMe
"OnemeHTh! acTpopu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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