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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yu€étoM (enepasbHONH pabodeil mporpaMMbl BocnuTaHus W KoHmenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHIyEMYIO MOCIIEI0BATeIbHOCTh U3yYEHHUSI TEM U Pa3JieioB
y4eOHOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIIMUXCs.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HUHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEM Ka)AbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitorcs miIaHupyeMble pe3yIbTaTbl OCBOCHHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloluXCcsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYEHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpaMMa no ¢gu3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATHUBY YUHUTECH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.

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



3HaHuU 00 okpy>katoieM mupe. LLkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB W SIBIICHWI, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHUs] HOBBIX MATE€pUAJIOB C 3aJJaHHbIMU CBOMCTBaMH. M3ydeHune (Pu3NKu
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3nku Ha ypOBHE CpeTHETO OOIIEr0 00pa30BaHUs MOJIOKEH
pAA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
oObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce sBISIETCS
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanuys OpeAnonaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmaTpHuBarOTCsS Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHMM, a TaKXke O0O0CYXICHUS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxona. s ¢usuku peanuzanus 3TuxX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHUECKHE OIBITHl MPH H3YYEHHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanuzannu GU3NYeCcKoro npakTukyma. B mepBom cinyuyae mpakTukym
npoBoauTcs 6o B koHIE 10 m 11 kmaccos, mubO ToOCIEe MEPBOTO U BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJIacCOB. BTopoii cnocod — 310 uHTEerpamust padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
CBEPHYTOr0, 0000IMIEHHOIO BUIA 0€3 MOIIaroBOM MHCTPYKIIHMH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTEIBLHOTO MpOIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHamleHus kaOunera ¢usuku. [Ipum »TOoM obecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazjliena Kypca, TaKk U HUHTETpUpys
NPUMEHEHHE 3HAaHUI U3 Pa3HbIX pa3aenoB. 111 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXAIOUIEH >KU3HU, TpeOyrolme BbiOopa pu3nYecKoi
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBUAX MPEIMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o (pu3nke yaeHU4eCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanioHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBHUH C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHAE€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBaHUS JOKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOPHUHi.

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

dbopMHpOBaHHE HWHTEpeca M CTpEeMJICHUS OOydYaromMXcsi K HaydHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa W3Yy4YEHHs] OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CpeHEro 001Iero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

dbopMUpOBaHHE YMEHUHN NMPUMEHITh TECOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJEINIM, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPEy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHWPOBAHUS W IPOBEACHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BuTHE HHTEpeca K chepam npodeccuoHaIbHON NeSTEIIbHOCTH, CBI3aHHOM
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIEIUATBLHOCTAM (GPU3HKO-TEXHIUYECKOTO TIPOQHIISL.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B TporpamMme Mo (QHU3WKE IMepeueHb JIaOopaTOPHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UcaTbHas )KUAKOCTh, U/I€AJIbHBIN T'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

W3mepeHne cuiibl TOKa U HAPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerierre, CKOPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAass CKOPOCTBH) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMU Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduky.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBonunenHoe  nBWKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKH 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, LIEITHBIE, IIECTEPEHYATBIE U PEMEHHBIE ITepeaadyn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yyenue nBUKEHHUS Tena, OpPOIIEHHOT0 TOpU30HTANIBHO. [IpoBepka runoTessl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA M
Ha4aJIbHOM CKOPOCTBIO TEA.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH TIEPHOJIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.



Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3axkon HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO MJIAHETHI M OT Teorpadudeckoil MHUpoThl. J[BrkeHue HeOeCHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U CUJIa TPEHUS ITOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasnenue. Cuia Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: INOALIMITHUKY,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronienue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJACHUCTBYIOIIEH PUIIOKEHHBIX K TEITy CHJI C IPOU3BENECHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U ITAJICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU JIBUXKEHHUS Opycka IO
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIUX B NPYXHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydeHne MBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKHHYTOW depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOocTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loreHUUAIBHBIE W HENMOTCHUUANbHBbIE CUJIbl. lloTeHIManbpHas >Heprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM JKHIKOCTH Kak CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOZOMET, KOTIED, MPY>KUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CHJIBI.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM W MOTEHLHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

W3mepenne CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne COXpaHEHUsI UMITYJIbCa IIPU YIPYTOM B3aUMO/ICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Pazgea 3. MosexkyasipHas pu3uka 1 TepMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temneparyp Llenbcust.

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

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'padudeckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

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

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO Mmpoiiecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMYUH, OITMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOAMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Ta3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXeHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npouecca Ha pV-nuarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenno€éMKOCTh Tenma. YaelnbHas W MOJISIpHasd
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHH s dHEeprus. KoimuecTBo TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY ISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTHIU3AIUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIN3alus OMOOPraHUYECKOTO TOILIUBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y gelbHasi TeroTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUSI HACBIIIIEHHOTO Iapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedbopmaru TBEpAOTrO Tena. Pactsikenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue KUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIUHEHHOE
pacumpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEepTUn B Pa30BbIX MMEPEXOaX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHMYECKUE TMPOILECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTepUAIbI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJIEHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenne moayisa FOnra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, HOHMAJIEKTPUKH H  MOJYIPOBOJHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyrnoHa.

DIIeKTpUYECKOE Tos€e. Ero AeNcTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsoxéanocts  anektpuueckoro  moina.  [IpoOuwiii  3apsn.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenman snexkTpocraruyeckoro noss. Csi3b HANPSHKEHHOCTHU MOJIS M Pa3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOTO 1o 00bEéMy miapa. Ilosme paBHOMEpPHO 3apsHKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapannensHOE coenrHeHre KOHaeHcaTopoB. [locnenoBarenbHOe COeIMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

JIBr>keHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM IOJIE.

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

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa YEpPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apsSIKEHHBIX TEI.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHnne npoTeKkaHus TOKa B LENU, COAEPKAILIECH KOHICHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CymniecTBOBaHUSI MOCTOSTHHOTO JJICKTPUYECKOrO0 TOKa. MCTOYHUKH
toka. Hampsokenune U u DJ1C &.

3akod OMa Jisl ydacTKa MeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
COTNPOTHUBJICHUE BEILIECTRA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIena.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/INA TIOTIEPEYHOTO CEUEHUS M MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coelMHeHUs UCTOYHUKOB Toka, IJIC GaTapeil.

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

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HAMpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSITENBHOTO paspana. Monnus. [lnasma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauyuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MNPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yrayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
no3HanuA: SBICHUE, HAYYHbIH (akT, rumoresa, (pusmyeckas BeIWYUHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: NUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTb BO3/yXa, BETPhl, 6apOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM mnoJie. PaboTa cumsl JlopeHna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U TMaMarHeTUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: INPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOIBUTATENb SIKOOHU, YCKOPUTEIH 2JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

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

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpeoe anektpuueckoe nose. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpPOICTBA M TEXHOJOTMYECKHUE MPOIECChl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

UccnenoBanne 3aBucumoctd IJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Kojiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMAaTUY€CKOTO OMMCaHMUS.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanne kosiebaHMM Tpy3a HA MACCHUBHOM TMPYXKHHE C IEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHHM HUTSAHOTO U MPYKUHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaOINX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCaTopa ¢ aMIUIMTYA0N CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTE IIEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHUYecKue yCTPONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: 3JIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOMIUX IEKTPOMATrHUTHBIX KOJICOAHUIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
POJI0JIbHBIE BOJNHBL. [lepuos, CKOpPOCTh pacnmpocTpaHEHUsT W JJIMHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IIyYEHHUS DJIIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIMIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u quppakiind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIIEHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CiioxkHbIA cocTaB O€Ioro cBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEJIBHOIO IOKa3aTess
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUST MaKCUMyMOB M MHUHUMYMOB B MHTep(EpeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [AJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIYyYCHHUS Ha JIBYX IIEISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3znen 6. OCHOBBI CIeHHAJIBbHON TEOPUHM OTHOCUTEILHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3IIy4YEeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH 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 MEepexoie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHH4eCKre YCTPOMCTBA M TEXHOJOTUYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npAKMuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens snapa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOMCTBa MOHM3HUPYIOUIETO M3IIyYeHHs. BiMsHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbI QOH n3inydeHus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaIbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
SHEprusl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHn4eckne yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JJO3UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.



Pa3nen 8. DiieMeHTBHI aCTPOHOMHUM U ACTPOPU3MKH.

Otanbl pa3BUTHS acTpoHOMUH. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (M3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMUYECKHX 00BEKTOB.

Metonel aCTpOHOMHMYECKHX HccleqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOMbI, PaJUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMUSL.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3/IbI TJIaBHOM MOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHHUS O MPOUCXOXKACHUU U 3BoIonuU ColHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Paz0beranue rajmakTuk.
Teopus bonpmoro B3peiBa. PETuKTOBOE M3TydEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN JIs1 ONPEACIICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3/BI.

HaGmronenuss B Ttenmeckon JlyHbI, TIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHHM.

Pu3nvecKuil NPaKTUKYM.

Crnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUYHUH C UCITOIh30BAaHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITHYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHWNA  3aBUCUMOCTEU
bu3MYecKuX BETWYHMH, TPOBEpKa MPEMIOKEHHBIX THUNoTe3 (BBIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).



O06o0maroniee NOBTOPEHUE.

OO0o0uIeHne U cucTeMaTH3alus COJIEp KaHusl pa3leioB Kypca «MexaHukay,
«MounekynsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Kosebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
buznka», «IEMEHTHI aCTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3uku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATUUECKOM cpepax AesTEIIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3HUKU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYECHHE OIHCATEIIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
buznyeckoit Teopun, posib GU3NYECKON TEOPUHN B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmveckor KapTUHE MUPA, MECTO (PU3UUECKONW KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMu MAaTEeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 00068 HAYUHOZ20
no3HanuA: SBICHUE, HAY4YHBIH (pakT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEpPEHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IU(PPOBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXI€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCHU KOOPJAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMEHTAapHBIX (QyHKUUN. [Ipu3Haku mNOMOOMSI TPEYroJIbLHUKOB,
ompeiesIeHne IONIAau TIOCKUX (GUryp u oobeémMa Tel.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM Ipupojie, KoseOaTelbHbIE
JIBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PHUCKUM TPH MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoIIeH  cpesbl,
yIbTPa3ByKOBasi JMATHOCTMKA B MEIULIMHE, ONTUYECKHE SIBIICHUS B >KUBOU
pUpoJe.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHMs KPUCTANIMYECKON PEIIETKY, CIEKTPAIbHBIN aHAIIN3.

T'eocpaghua: wmarHuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToCchEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JMHUM 3JIEKTpONepeay, 3JI€KTPOJBUraTelb, pajap, paIuonpuEMHHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ arrapar, BOJIOKOHHAs OIITHKA, COJJHCYHAA 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTuKa U 9KOJIOIr'MICCKUC aCIICKThI e€ pasBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0O OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aly;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOAO0B ITO3HAHHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M AKTyaJW3UpOBATH 3ajauy,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCHUTHh 3HaHHMSA 10 (U3NKE B MPAKTUYECKYH 00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW 0€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIATh OOIIEHWEe Ha Ypokax (U3UKH U BO BHE-ypPOUHOU
NEeSATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJb30BAaHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U UCIIOJIb30BATh IPEUMYIIIECTBA KOMAaHIHOM U MHIUBUIYaJIbHOM
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKEHHMIO: COCTaBJIATH IUIaH
JEHCTBUM, pacpeeNsaTh poJid ¢ y4€TOM MHEHHI YJ4aCTHUKOB, 00CYX/IaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaueCTBO CBOETO BKJaJa M KaXJOT0 YYaCTHHKA KOMAaHIbI B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBbIE€ IPOEKThI, OLIEHWBATh HJEU C MO3UIMH HOBHU3HBI,
OPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B PA3IHYHBIX
CUTYAIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh TIO3HABATENbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKH Y4€OHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTHUBBI B 1€ TEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOM pedIeKcHr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCITOJIB30BATh MPUEMBI PEIICKCHH JIJIST OIIEHKH CUTYaIlUH, BLIOOpA BEPHOTO
pELICHUS;

YMETh OIICHUBATh PHUCKHA W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIErO0  CIOCOOHOCTh  MOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTH aJanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xoHity oOyuenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMANbHOM U 3TUYECKOM cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3MUECKONH TEOPHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE IMaJIEHUE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEyIIPyroe CTOJIKHOBEHHMs, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbI, 00JIACTHM) MPUMEHUMOCTH (PU3MYECKHX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOIO
NBUWKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMElIeHUs,
3aKkOoHbl HplOoTOHA, mpUHIMI OTHOCUTENbHOCTH ['amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAaHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CHUJIBI C HW3MEHEHHEM MEXaHUYECKOM HSHEepruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHMsI HMIIYJbCA W MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACAJTBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUXKEHUS W KOHLEHTPAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS TPUMEHUMOCTH
ypaBHeHuss Menneneesa—Knanenpona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa I ydacTka
HenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3U €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopManvii mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, A0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO NBUTATENS; JIEKTPUUECKOE ITOJIE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, Pa3HOCTh MOTEHLMAIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HalpsKeHHE, MOITHOCTh TOKA, AJIEKTpUUYECcKass EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBHXKEHUE, TEIUJIOBOE JBH)KEHHE YACTHUI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKEHUE, TUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJIICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTEN  WM3MEPEHWH, JelaTb  BBIBOABI MO  pe3yibTaram
WCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH OMBITHI IO MPOBEPKE MPEJIOKEHHOW TMIOTE3bI: MIJIaHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4eOHOTO  OJKCHepUMEHTa,  MpakTUKymMa W  y4yeOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemiaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
bu3nUecKoil MOJIENIbI0: Ha OCHOBAHMM aHAIN3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Gu3MUecKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTHL Pacu€Thl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE UHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETNIOYKY PACCY IACHHUM C OITIOPON HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

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

MPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NeSATETbHOCTH YEeJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU TIpOIeccaMu, C
MO3UIINN YKOJIOTUIECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHFHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh pa3udHble CrOcOoObl paboThl ¢ wHMOpMaIe (HU3NIECKOro
CONEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETAINH
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHUBATH BKJIaJ KaXXIOrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied npodeccuoHanbHOM AesITENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIS.

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

MOHUMATh POJIb GU3UKHU B IKOHOMUYECKOM, TEXHOJIOTHUECKOM, COIMaIbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKOMN
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAy4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHUE OIMUCATEIbHON, CHUCTEMAaTU3UPYIOIIEH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CIEIUAIBHOW TEOPUM OTHOCUTEIHHOCTH, KBAHTOBOM (PU3UKHU, POJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHUpa B OOIIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O IPUPO/IE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIEeH (PU3MUECKUX TEl U MPOLECCOB
(s1BJI€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KoOJIeOaHUsS, MaTEeMaTHYECKUN MAasTHUK, WJI€aTIbHbIN
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMA XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SBJICHUS,
WCMOJIb3ysSl OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JJIEKTPOJWHAMUKUA U
CHEUHUAIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS



NIEKTPUYECKOTO  3apsaa, cuia Awmmepa, cuia JlopeHua, 3akoH
NIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SIBJICHHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorddexra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJI U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PATHUOAKTUBHOTO
pacrajna);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MarHMTHOTO TOJIsl, MarHUTHBIM TMOTOK, cujia AmIepa, WHAYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKUX  SBJICHHM:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (hotorddexr), annda- u 6eTa-pacnasl saep,
raMmma-u3nydeHue saep, Gu3ndecKue MPUHIUIBI CIEKTPATIbHOTO aHau3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHSATH OCHOBOMOJAraloUIMe ACTPOHOMUYECKUE TOHATUS, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTEH (PUBMYECKUX BEIMYHMH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3bL;

OMMUCBHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
coOJII01aTh MpaBMia 6€30acHOT0 TPY/1a PU MPOBEACHUH UCCIEA0OBAHUHN B
paMKax  y4yeOHOrO  OJKCHepUMEHTa, MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOW M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITLHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
bu3nUecKkol MOJENbI0: HAa OCHOBAaHMM aHAlM3a YCJOBUS BBIOUPATH
dbuznyeckre MojJeNud, OTBEYaIoIIMe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PACUYEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUN U3
Pa3HbBIX pa3lejoB Kypca PU3MUKH, a TAK)KE UHTETpaIllui 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

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

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETLHOCTH 4YeJOBEKa, CBA3AHHOW C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh pa3IudHble CrocoObl paboThl ¢ MHbOpMaIe (HU3NIEeCKOro
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHM JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUSI U UHTEPIIPETAIINH
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHAIBHO PACIPENEIATh IEATEIbHOCTh
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPO1bI
. bubnuorexa [JOK
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 1 httos://m.edsoo.ru/7fA1bf72
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika 10 1 3 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia 10 1 2 https://m.edsoo.ru/7f41bf72
2.3 Craruka TBEpAOTO Tena 5
bu6mmoreka [IOK
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
. bubnmoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH 15 1 1 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20 1 1 httos://m.edsoo.ru/7fA1bf72
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 1 1 bubnuoreka [IOK
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Wroro mo pazneny 49

Paznen 4. JJIEKTPOAUHAMUKA
4.1 DneKTpruuecKoe mojue 24 1 ng:;j;f;igﬁ;; £41bf72
4.2 IToCTOSIHHBIN STEKTPUUECKUNA TOK 24 1 3 ngsHE;T:(iigrou/I; £41bf72
4.3 Toku B pa3IMYHBIX Cpeaax 6

Uroro no pazneny 54

Paznen 5. PU3HUECKHUI MPAKTUKYM
51  dusnueckuii IPAKTUKYM 16 16

Utoro no pazneny 16

PeszepBHoe Bpemst 10 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 28
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUMHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 1 1 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1 1 httos://m.edsoo.ru/7fA1c97c
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6nmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 1 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 1 https://m.edsoo.ru/7f41c97c
53 MexaHnyeckne U 3J€KTPOMarHuTHbIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
24 Ok 25 2 3 https://m.edso0.ru/7f41c97¢c
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

5

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pa3zgea 4. KBAHTOBASI ®PU3UKA

4.1 KopnyckynisipHO-BOJIHOBOH JTyalli3M 15
4.2 ®dusnka aToma )
43 ®du3rKa aTOMHOTO /1pa U 3JIEMEHTapPHBIX 5 1 bubnnoreka [HOK
' YaCTUIL https://m.edso00.ru/7f41c97¢c
Hroro no pazaeny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
bubmuorexa [JOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 httos://m.edsoo.ru/7fA1c97c
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
6.1 ‘ Pu3nYeCKni PaKTUKYM 16 16
Wroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MIPEIMETHOTO COJICP KAHUS U OTIBITA 15
' JESTSIIBHOCTH, TPHOOPETEHHOTO TTPU
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro mo pazaeny 15
PesepBHoe Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 24



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
o/ Tema ypoka Beero Kontposabubie IIpakTnueckne 00paszoBaTeJbHbIe
padoTshI padoThI pecypenI
1 Beoanbiit UOT-156. ®usuka — 1 bubmuorexa [JOK
(dyHIaMeHTallbHas HayKa O IPUpOJIe https://m.edsoo.ru/ff0c32e2
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bu6mmorexka [IOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/ff0c33e6
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 no3Hanus npupoasl. Habmonenne u 1
HKCIIEPUMEHT B (hU3HKE
CniocoObl u3mepeHust GU3NYECKUX BETUUMH.
4 AOCOI0THAs M OTHOCUTENIbHAS TOTPEIIHOCTH 1
MU3MEPEHUI (PU3NUECKUX BETUINH
5 Bxomgnas quarHoctuka 1 1
MopenupoBanue B pusuke. Poias u mecto
5 ¢u3nku B OPMUPOBAHUHN COBPEMEHHOMN 1
HAyYHOU KapTUHBI MUPA, B TPAKTUIECKON
JIeATEeTbHOCTH JIIOAEH
Mexannueckoe asuxenue. Cucrema oTcyera.
OTHOCUTETHPHOCTh MEXaHUUECKOTO
7 nerxenus. [Ipsmas u oOpaTHas 3agaun 1 bubmmorexa [OK

MCXAaHUKH. Pa)lI/ch-BCKTop MaTepHaHLHOﬁ
TOYKH, €ro NPOCKINH Ha OCH KOOPAHUHAT.

https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

Tpaexropus. [lepememenue. Cxopocts. Ux
MPOEKIIMU HA OCU KOOPAHMHAT.

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IpsIMOJIMHENHOTO ABMKeHUs. ClioxeHue
IIepeEMEIICHUN U CKopocTel. Pemenue 3anaqy

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

[TepBuunslii Ha pabouem mecte MOT-158.
JlabGopaTtopHas pabota "M3y4ueHue ABUKEHUS
Tena, OPOIIEHHOT0 TOPU30HTAIBHO.
[IpoBepka runoTessl 0 NpsIMOU
POTIOPIMOHATFHON 3aBUCHMOCTH MEXTY
JAIBHOCTHIO MONIETA U HAYAIIbHOM CKOPOCTHIO
Tena"

10

HepaBnomepHoe nBuxkenne. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
JBIDKEHUE ¢ TTOCTOSTHHBIM. [ paduaeckoe
ONMCaHUE NPSIMOJIMHEUHOTO JBUKEHUS C
MOCTOSIHHBIM YCKOPEHUEM YCKOPEHUEM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

11

CBobOosiHOE najieHne. Y ckopeHue
¢BOOOIHOTO IMaJlEeHNA. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpaduku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

12

13

[TosTopusiit UOT-158. JIaGoparopHas
pabora "M3mMepeHnne yCKOpeHus CBOOOTHOTO
nageaus”

KpuBonuneiinoe npuxenue. /[Buxenue no
OKPYKHOCTH. YTJIOBasl U TMHENHAs CKOPOCTb.
Ilepuon u wactota. L{eHTpocTpeMUTEIbHOE 1
MIOJIHOE YCKOPEHHUE

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

14

[MoTopuseiii MOT-158. JTabopaTopHas
pabora "M3ydeHue ABMKEHUS Tema 1Mo
OKPYKHOCTH C IOCTOSIHHOM 110 MOJTYJTIO
CKOpOCThIO"

15

JIBm>xkeHue tena, OpOIIeHHOTO MO YITIOM K
TOPU30HTY

16

17

18

19

KoHnTtpoinbhas padora mo teme "Kunemaruka"

[Tepssriif 3akoH HetoToHA. THEepLnaibHbIE
cucteMsl orcuéra. [IpuHnmun
OTHOcUTENIbHOCTH ["anunes.
Heunepuunansusie cuctemsl otcuéra. Cuina.
PaBHoxelicTByrO1mas cuiia. Bropoii 3akox
Hsrorona. Macca

Bzaumopencreue ten. Tpernit 3aKk0H
Herorona. [lpunnun cyneprno3unuu.
Pemenue 3a1a4 Ha TpUMEHEHUE 3aKOHOB
Hsrorona

3akoH BCEMHUPHOT'O TATOTCHUA.
OKBHUBaJCHTHOCTH rpaBHTaHHOHHOﬁ n
HHepTHOﬁ MacCChI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

20

Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
najeHus. JIBuxeHne HeOSCHBIX TN U UX
MCKYCCTBEHHBIX CITYTHHKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3akoHbl Kerepa

21

Cuna ynpyroctu. 3akoH ['yka. Bec tena

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3el18

22

[TosTopusiii UOT-158.JIabopaTopHas pabora
"NccneqoBanue 3aBUCUMOCTH CUJI



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

YIIPYTrOCTH, BOSHUKAIONINX B MIPYKHHE U
PE3UHOBOM 00pa3ile, oT ux aedopmanun”

23

24

25

26

Cuna tpenus. [Ipupona u BUIbI cul TpEHUS.
JIBuKEeHME B AKUAKOCTHU U raze ¢ y4éToM
CHUJIBI COIIPOTUBIIEHUS CPEbl

[TosTopusiii MOT-158. JIaGoparopHas
pabora "M3mepenue kodppunmeHTa TpeHus
10 BEJIMYMHE YTII0BOTO KOAPPUITUCHTA B
3aBUCHUMOCTH CHJIBI TPEHHS OT CHJIBI pEaKIIUN
onopst"

Hasnenue. 'uapocraruueckoe qaBiacHUE.
Cuna Apxumena

KoHnTtpoinbhas padora "Jlunamuka"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

27

28

AoOcomoTHO TBepaoe Teno. [loctynarensHoe
Y BpalaTeJIbHOE IBIKEHUE TBEPIOTO Teja

MOMEHT CUJIBI OTHOCUTENIBHO OCH BpAIlCHUS.
[Ine4o cuiabl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

29

CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. Y cinoBus
paBHOBECHUsI TBEPIOTO Tena. Busl
paBHOBeECHUS

30

31

32

Pemenue 3agau

[ToBTOpUTENBEHO-000IIAIOIINN YPOK
"Craruka TBEpHOro Tena"

NMitynbsCc MaTepUaIbHONW TOYKH, CUCTEMBI
MaTepHaJbHBIX TOYEK. LIeHTp Macc cucTeMbl
MaTepHalbHBIX TOUeK. Teopema 0 JBUKEHUH
LIEHTPa Macc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYJIbCA TeTa.
3aK0oH COXpaHEHUs UMITyJIbca. PeakTuBHOE
NBIDKEHHUE

34

MoOMEHT uMIysbca MaTEpPUAIIBHON TOYKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
MMITYJIbCa B LIECHTPAJIbHBIX MOJIAX

35

36

37

Paborta cuibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHnd. I'paduueckoe npeacraBieHne
paboThl cuibl. MOIIHOCT CHJIBI

Kunernyeckas sueprus. Teopema 06
W3MEHEHUU KHHETUYECKON YHEPTHH
MaTepuaIbHOU TOUKH

[ToreHManbHBIE U HETIOTECHIIMAIBHBIE CUJIBL.
ITorenuumanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

38

Tperbsa kocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHIINATIBHBIX CUJI C
MU3MEHEHHUEM MEXAHUYECKOM dHEPTUn
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXAHUYECKOHN SHEPTUU

39

[TosTopusiit UOT-158. JIaGoparopHas
pabora "IIpoBepka 3aKoHA COXpaHESHUS
SHEPTUHU MPU ACHUCTBUU CUII TSHKECTU U

ynpyroctu"

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHym nisa uaeanbHOM
KUAKOCTU




KonTpomnpHas padora o Teme "3aKoHbI

41 COXpaHEHHUs B MEXaHHUKe"
Pa3BuTue npenacraBieHuid 0 npupoe
42 TEIUIOTHI. OIZHOBHLIC HOJIO)KGIE)I/ISII) MKT. bubmmorexa [JOK
https://m.edsoo.ru/ffOc4dc2
Huddysus. bpoyHoBckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
43 Ten. XapakTep ABMKCHUS U B3aUMOJCHCTBH
YacTHI] BEIIECTBA
Macca u pazMepsl MOJIEKyIT (AaTOMOB).
44 KomnuuecTBo BemecTBa. [locTossHHas
ABoranpo
45 Temneparypa. Temnosoe paBHoBecue. [kana
Lenbcus
46 Pemenne 3amau
N bubmuorexa [JOK
47 W neanbublii ra3. I'a30BbIe 3aKOHBI https://m.edsoo.ru/ffocAfde
48 VYpaBuenue Menzeneesa-Knaneiipona.
Pemenue 3anau
bu6mmoreka [IOK
49 AbcomoTHas TeMneparypa. 3akoH JlanbroHa https://m.edsoo.ru/ffocs1 e
W3onporeccel B neanbHOM rase ¢
50 MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe mpeacTaBaeHHE U30MPOLIECCOB:
U30TepMa, U30X0pa, n3odapa
[TepBuunebIil Ha paboyem mecte MOT-158.
51 JlaGopatopHas pabota "M3yuenue
n300apHOTo mporecca"
52 OcHoBHoe ypaBHeHre MKT



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

53

Pemenue 3amau

54

55

56

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOU dHEprueH mocTynaTeIbHOro
TEIUIOBOT'O IBM)KEHUS €€ 4acTHI]

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teMme "OcnoBel MKT"

KonTponbnas pabota nmo teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckasi cucTema. 3aJlaHue
BHEIIHUX ycnoBul i T/ cuctemel.
BremHue 1 BHyTpEeHHUE ITapaMeTpBI.
[Tapametpsl T/l cuctemsbl kKak cpegHue
3HAYCHUS BEIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
Camonpou3sBodibHas penakcaius T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

60

Mopenb ueanpbHOro ra3a B TEpMOJINHAMHUKE.
VY ciioBus TPUMEHUMOCTH 3TON MOJEITH
VYpasuenue Menneneesa-Knaneiipona u
BBIPAKEHUE 11 BHYTPEHHEN YJHEPrUu

61

Bripaxxenue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOTO UJCAJILHOIO rasa.
KBazucratnueckue n HeCTaTUYECKUE
IIPOLECCHI




62

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruucnienue pabotel 1o rpaduky mpoiecca
Ha pV-nuarpamme

63

Teruonepenaya kak crocod N3MEHEHUS
BHyTpeHHel sneprun Tl cucremsr 6e3
coBepIIeHHs paboThI

64

KOHBGKIII/ISI, TCIJIOMPOBOAHOCTD, U3JIYUCHUC

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

65

KommaectBo Tennorsl. TemroéMKoCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y I€IbHAS TEMJIOTA CTOPAHUS
TOIJINBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

66

67

68

[ToTopuseii MOT-158. JlabopaTopHas
pabora "U3mepenue yaenpbHOMu
TeTI0EMKOCTH "

Pacuér xonmyecTBa TEIIOTHI ITpU
Teryonepeaye

[TonsiTne 06 anuabaraom npouecce. [lepBorit
3aKOH TEPMOJIUHAMUKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

69

70

71

KonuuecTBo TeminoTel U paboTa Kak Mephl
W3MEHEHUs BHyTpeHHeM sHeprun T/1
CUCTEMBI

Bropoii 3ak0H TEpMOAMHAMUKH TSI
PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpatuMocTh NpHUpOIHBIX MPOIIECCOB

HpI/IHI_II/Il'[BI JIENCTBUS TEIJIOBBIX MAIIIHH.

KIIJI. MakcumanbsHoe 3HadeHme KIT/. Ik
Kapno

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

72

Pemenue 3amau

73

74

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIH30BAHUS
TEIUIOBBIX ABUTaTelIed. TerioBoe
3arps3HEHUE OKPYXKAIOLEH CpeIbl

Pentenue 3amau

75

O0o01IeHre U CCTeMaTH3alus 3HAHUN 110
teme "Tepmoaunamuka. TemioBbie MamHbI"

76

77

KonTponbHas padoTa 1o Teme
"Tepmonunamuka. TeniaoBbie MalIuHbI"
[TapooOpa3oBaHue U KOHICHCALIHS.

Hcnapenue u kuneHue. Y aenbHas TeIioTa
napooOpa3zoBaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

78

79

HaCBIHIeHHI)Ie 1 HCHACBIIICHHBIC I1aphI.
KadgecTtBeHHAas 3aBUCHMOCTD INIOTHOCTH U
JAAaBJICHUS HACBIIICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT 00BEMa
HACBIIICHHOTI'O I1apa. 3aBHCHMOCTD
TEMIICPATYPhbI KUIICHUA OT JABJICHUA B
KHUAKOCTHU

BrnaxHocTs Bo3yxa. AGCONMIOTHAS U
OTHOCHUTEJIbHAS BIAKHOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

80

81

82

Pemenue 3agau

TBépnoe teno. Kpucramimueckue n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpPHUCTAJIJIOB

[LnaBnenue n kpucramum3anus. Y 1eabHast
terutoTa masneHus. Cyonumanus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

83

Hedopmaruu TBEpaOTO Tena. PacTskeHue u
cxarue. Casur. Moayins FOura. [Ipenen
ynpyrux nedopmaruii

84

85

86

[MoTopuseiii MOT-158. JTabopaTopHas
pabora "U3zmepenne moayis FOura"
TermoBoe paciiupeHue XKUAKOCTEN U

TBépI[BIX TCII. AHFapMOHI/ISM TCIIIIOBBIX
KoJieOaHMit JacTull BEICCTBA

[TpeoOpaszoBanue 3HEprun B PazoBbIX
nepexojiax. Y paBHeHHE TEIUIOBOTO OanaHca

87

88

89

90

Pemenue 3amau

[ToBepxHOCTHOE HaTsDKeHUE. Kanmuisipabie
siBJICHHS. J|aBlieHHE 1O HICKPUBJICHHOM
MOBEPXHOCTHIO JKUJKOCTU. DopMyrna
Jlammaca

O0o001IcHNEe U CHCTEMAaTH3alHs 3HAHUH 110
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
®dazoBble nepexoas”

KonTposnbHnas pabora o teme "Arperaraoie
cocTtosHMs BenlecTBa. @a3zoBbie nepexoas”

91

DnexTpu3anus Teq U e€ MposBICHUS.
DnekTpuyecKkui 3apsia. /IBa Buaa
AJIEKTPUUECKUX 3apsoB. [[poBogHUKH,
JUAJIEKTPUKU U TTOITYIPOBOTHUKHI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc6bcc

92

93

DJIEMEHTapHBIN JIEKTPUYECKHUN 3apsia. 3aKOH
COXPaHEHHUs DICKTPUYECKOTO 3apsia

B3anmopenicteue 3apsanoB. Toueynsle
3apsapl. 3akoH Kynona



https://m.edsoo.ru/ff0c6bcc

94

Pemenue 3amau

Onektpuueckoe noiie. Ero neiicteue Ha

% AIIEKTPUUYECKHUE 3apsiabl
Hanpsk€HHOCTB DIIEKTPUYECKOTO TIOJISL.

96 [TpoOHeIi 3aps. JInHUKM HaNPSHKEHHOCTH
ANeKTpruecKoro noisi. OQHOpoIHOE
NIEKTPUUECKOE TI0JIC

97 [ToTeHIaTBbHOCTD JIEKTPOCTATHYECKOTO
noJisi. Pa3HOCTh MOTEHIMAJIOB U HANIPSKEHUE
[lorennmansHas SHEPTHs 3apsiia B

98 AJIEKTPOCTATUYECKOM TMosie. [ToreHmman
AIIEKTPOCTATUIECKOTO TTOJISI
CBsi3b HANTPSDKEHHOCTH TOJIST M PA3HOCTH

99 MOTEHIINAJIOB JUTS AJICKTPOCTATHYECKOTO
TOJISt

100 [TpuHIMT Cynepno3nIUK TEKTPUIECKUX
nosjeun

101 Pemenue 3amau

102 [Tone Toueunoro 3apsaa. Ilone paBHOMEpHO
3apsKeHHOU cdepbl
[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY

103 mapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpOBOTHUKH B AJIEKTPOCTATHYECKOM TIOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

105 JIMDIIeKTpUKY U OTYITPOBOAHHUKY B

OJICKTPOCTAaTUYCCKOM I10JIC




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO bubmmorexa [JOK
https://m.edsoo.ru/ff0c7126

KOHJICHCATOpa

107 [TapannenbHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEeHHOr0 KOHAEHCaTopa

110 Pemenue 3amay

111 JIBr>KeHuMe 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3anau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 0
TeMe "DnekTpudeckoe nosue"

114 KontponbHas padoTa o Teme
"DnexkTpuueckoe mnoie"
Cuia Toka. [IocTOsIHHBIN TOK. Y CI1OBHS

115 CyILIECTBOBAHUS TOCTOSTHHOTO
DIIEKTPHUYECKOTO TOKA

116 Hcrtounuku Toka. Hanpsbkenne u 31C

117 3akon OMa 11 yJacTKa IeTH.
DIIEKTPUYECKOE CONIPOTHUBIICHHE
3aBUCUMOCTh COIPOTUBIICHUS OJTHOPOTHOTO

118 MIPOBOJTHHUKA OT €T0 JUTUHBI M TTOIIA H
MIOTIEPEYHOTO CEUCHHS. Y IebHOE
COITPOTHBJICHUE BEIECTBA
[lepBuunslit Ha pabouem mecte MOT-158.

119 JlaboparopHas pabota "M3mepenue

YAECIBHOTO CONPOTUBIICHUS MPOBOJHUKOB"



https://m.edsoo.ru/ff0c7126

[MocnenoBaresbHOE, MapaLICIbHOE,

120 CMEIIIaHHOE COEMHEHNE IPOBOIHUKOB
121 Pacuér pa3BeTBIIEHHBIX JIEKTPUUECKUX
neneii. [IpaBuna Kupxroga
122 Pemenue 3amau
[MoTopuseiii MOT-158. JTabopaTopHas
123 pabota "MccnenoBanne cMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB"
124 Pabota anexTpuueckoro Toka. 3akon [xoyis
—Jlenna
125 Pemenue 3amay
126 MoIHOCTb 37EKTPUYECKOro Toka. TernoBas bubnuoreka [IOK
MOUIHOCTb, BbIJIETIIEMasi Ha PE3UCTOPE https://m.edsoo.ru/ff0c7838
127 Pemenue 3amau
128 OJ1C u BHyTpEeHHEE CONPOTUBIICHHE bubnuotexa [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/ff0c7ae0
129 3akoH Oma JlJ'IiI MIOJIHOM (3aMKHYTOI)
AIIEKTPUUYECKOH TeTTH
130 Pemenue 3amau
[ToBTopusiit UOT-158. JIaboparopHas
131 pabota "U3mepenne 3/IC u BHyTpEeHHETO
COTMPOTUBIICHUS UCTOYHHKA TOKA"
132 MomHocTh HCTOUYHMKA TOKa. KopoTkoe
3aMBIKaHHE
133 Konpnencarop B 1ienu nNocTOsIHHOTO TOKa
134 Pemenue 3amau



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Pemenue 3agaug mo reme "TlocTOSIHHBIN

135 _
JNEKTPUUYECKUN TOK

136 Pemenue 3anay no teme "IlocTostHHBIN
ANEKTPUUECKUH TOK"

137 O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "TloCTOSIHHBIN AIEKTPUUECKUNA TOK"

138 KonTpoapHas padora o Teme "TlocTosTHHBIIM
AJIEKTPUYECKUM TOK"
DneKTpuyuecKas POBOJUMOCTD PA3IUYHBIX

139 BEIICCTB. DJIEKTPUICCKHUI TOK B METaJJIaX.
CBepXInpoBOAUMOCTh
DIIEKTPUUYECKHI TOK B pacTBOpax U

140 paciuiaBax 3JeKTpoiuTOB. 3akoHbl Dapajnes
JUTSL 3JIEKTPOIIN3a

141 DneKTpuYecKui TOK B razax. [lnasma

142 DneKTpUYecKUil TOK B BakyyMe. BakyymHbie
puOopbI

143 DNEKTPUYECKUN TOK B TIOJTYIPOBOJHUKAX

144 [TonynpoBoaHKUKOBBIE TPUOOPHI
[Tostopusiit MOT-158. ®usnueckuit
NPaKTUKYM 110 Teme "M3Mepenue cuibl Toka

145 Y HaIIPSDKEHUS B LIETIH ITOCTOSITHHOT'O TOKa
TIPY TIOMOIIIY aHAIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIbHBIX TPHOOpPOB"
[Tostopusiit MOT-158. ®usnueckuit

146 IPAKTUKYM 110 TeMme "M3yuenune

HEPABHOMEPHOT'O ABM)KEHHUS C I[EJIBIO
onpeAesieHuss MTHOBEHHOM cKkopocTh"




147

[Tostopusiit MOT-158. ®uznueckuit
npakTuKyMm no teme "McciaegoBanue
3aBHCUMOCTH IIyTH OT BPEMEHU IIpH
PaBHOYCKOPEHHOM JBHKEHUU"

148

[Tostopusbiit MOT-158. ®uznueckuit
IPAKTUKYM 110 TeMe "V3MepeHne ycKopeHus
[IPU MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBUKEHUHU 110 HAKJIOHHOM MJII0CKOCTH"

149

[TosTopusiit MOT-158. ®usnueckuit
npakTHUKyM 1o Teme "MccnenoBanue
3aBUCHUMOCTH Ieproia oOpaleHus
KOHHUYECKOI0 MasiTHUKA OT €ro napamerpos”

150

[TosTopusiit MOT-158. ®usnueckuit
PaKTUKYM 1o Teme "V3mepenue
PaHOIEHCTBYIOIIEN CUIIBI TIPU JBUKEHUU
Opycka 1o HaKJIOHHOM TTOCKOCTH"

151

152

153

[ToBTopubiit UOT-158. duznuecknii
MPaKkTUKyM 110 TeMe "V3ydenne NBHKEeHHS
CHUCTEMBI TeJl, CBA3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 IErKuid 610K"

[Tostopusiit MOT-158. ®usnueckuit
pakTUKyM 1o Teme "MccienoBanne
JBUXKEHHS OpyCKa MO0 HaKJIOHHOW TJIOCKOCTH
¢ IepeMeHHbIM KO3 (HULIMEHTOM TpeHHs"

[Tosropusiit MOT-158. ®usnueckuit
npakTUKyMm 1o "M3ydeHne ycToMunBocTu
TBEPAOTO TeJIa, UMEIOIIETO TJI0MIaab OnOphI"

154

[Tostopusiit MOT-158. ®uznueckuit
IPaKTUKYM 110 TeMme "M3mepenue




KHUHETUYECKOM PHEPrUuu Teja M0 TOPMO3HOMY

nyTu

155

156

157

[HoBTopHbIit NOT-158. ®usnyeckuit
IPAKTUKYM 110 TeMme "M3yuenue
M30TEPMUYECKOTO nporecca”

[TosTropHbIi MOT-158. ®usnyeckuii
npakTHUKyMm 1o teme "MccnenoBanue
Ipolecca OCTbIBaHUS BelecTBa"

[ToBTopubiiit UOT-158. duznueckunii

MpakTUKyM 110 Teme "M3Mepenue yaenbHoi
TEIJIOTHI IIJIaBJICHUS Jibaa"

158

[TosTopusiit MOT-158. ®usnueckuit
MPAKTUKYM 110 Teme "V3yueHue npoTekaHus
TOKA B LIETH, COAEprKallel KoHaeHcaTop"

159

[ToBTopHbIit MOT-158. ®usnyeckuit
MPAKTUKYM 110 TeMe "YBelnyeHue npejaena
U3MEpEeHUs aMIiepMeTpa U BoJabTMeTpa"

160

161

[ToBTopusiit UOT-158. duznuecknii
MpakTUKyMm 1o teme "CHATHE BOJBT-
aMIEPHOI XapaKTEepUCTUKU Juoaa"

O0001eHHE U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunemaruka"

162

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teme "Jlunamuka"

163

164

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "CraTtnka TBepaoro tena"

O060011eHNEe U cUCTeMaTU3aIMs 3HAHUH 110
TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKe"




O0o001IeHNe U CHCTeMAaTH3alus 3HAHUN T10
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM

165 1
teopun", "Tepmonnnamuka. TeroBbie
MaIlIuHbBI"
O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 110
166 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. 1
®dazoBbie epexoab"
O06o001IeHNe U CUCTEMAaTH3al|sl 3HAHUH 110
167 teme "Dnektpuyeckoe noine", "[locTossHHBII 1
AIIEKTpUYECKUI TOK, "TOKU B pa3InUHBIX
cpemax”
168 HroroBast KoHTpoIbHAs paboTa 1 1
169 O0o01IcHNEe U CHCTEMAaTH3allKMs 3HAHUH 3a 1
kypc 10-11
170 0O0001eHne 1 cUCTEMaTU3aIMs 3HAHU 3a 1
kypc 10-11
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 10 28




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
[TosTropHbIii MOT-156. B3aumoeiictBue
1 [MOCTOSSHHBIX MArHUTOB U IIPOBOJHUKOB C 1 bubnnorexa [JOK
p https://m.edsoo.ru/ff0c9778
TokoM. MarautHoe nose. ['unoresa Ammepa
BexTop marautHOM nnaykuuu. [Tpunnun
5 CYNEpPHO3UINH MATHUTHBIX Mosel. JIunun 1
MarHUTHOM MHIYKIIMU. MarHuTHOE 1oJjIe
MIPOBOJIHUKA C TOKOM. OIBIT IpcTeaa
MaruuTtHoOe 1oJjie TPOBOJHUKA ¢ TOKOM. OTIBIT
3 Opcrena. Cuna Ammepa, e€ HanpaBJIeHUE U 1 bubnmorexa IOK
p ) pa, P https://m.edsoo.ru/ff0c98fe
MOJIyJIb
4 Pemenue 3amau 1
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ff0c9acO
Cuna Jlopenna, €€ HapaBJICHUE U MOIYIb.
6 I[BI/I)KCHI/II)C 3a ;I)KCHHOII; YaCTHULLI B ’ 1 bubmmorexa TIOK
P https://m.edsoo.ru/ff0c9df4
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3anau 1
PaGora cunel JlopeHiia
[TepBuunekIil Ha padoyem mecte MOT-158.
9 JlaGopaTtopHas pabota "MccnenoBanus 1 1

JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy ¢
TOKOM"



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10 Pemenue 3amau 1
MarnutHoe 1oJie B BEeIIeCTBe.

1 deppoMarHeTUkKH, napa- u AuaMarHeTHKH. 1
OcHOBHBIE CBOHCTBA (heppOMarHEeTUKOB.
[Tpumenenne pepomarHeTUKOB"

12 Pemenue 3amay o reme "MarautHoe moJie"” 1

13 Pemenue 3anau no teme "MaruutHoe nose"”

14 KoHTtpoinbHas padora mo Teme "MarHutHoe 1
nosie"

15 SIBeHME ANEKTPOMArHUTHOM UHIYKIIHH. 1
[ToTok BeKTOpa MarHUTHOW MHAYKIIUU

16 OC nnaykuuu. 3aKOH EKTPOMarHuTHOU 1
nHaykuuu Papanes
[Toeropusiit UOT-158. JIabopaTopHast paGota

17 "UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON 1
WHIyKIAN"

18 Buxpesoe anexrpuueckoe nojue. Toku Dyko 1

19 OJC nHAYKIMH B IBUKYIIUXCS TPOBOAHUKAX 1

20 Pemenue 3amau 1

21 I[Mpaswuiio Jlenma 1

29 WNunyktuBHOCT. KaTylika HHIYKTUBHOCTH B 1
LEMH OCTOSTHHOTO TOKa

23 SBnenne camonnaykiuu. 3/(C 1
CaMOUHYKITUU

24 DHeprusi MAarHUTHOTO TIOJISI KATYIIKHA C TOKOM. 1
DJIEKTPOMArHuTHOE MOJIe

25 Pemenue 3amau 1




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

26 " "
TeMe "DIeKTpOIMHAMHUKA

97 KonTtponbHast pabora o Teme
"OnekTpoauHaMuka"
Konebarensraasa cucrema. CBOOOIHBIE

08 KoJjebanus. ['apMoHUYecKre KoaeOaHusl. bubnmnoreka HOK
Kunematuueckoe U TUHAMUYECKOE OIMUCAHUE https://m.edsoo.ru/ffOcaf06
KOJIEOATENbHBIX ABKEHAN
DHepreTUYecKoe onucanue. BeiBos

29 JTUHAMHUYECKOTO OMMCAHUS TaPMOHHYECKHUX
KOJICOaHUH U3 UX YHEPTETUUCCKOTO U
KHHEMATHYECKOTO OIMMCAHMS

30 Awmintyzaa u ¢asa kojaedbanui
[lepuon u yactora konebanuii. [lepuon
MaJIbIX CBOOOTHBIX KOJIEOaHU

31 MaTeMaTHYECKOTO MasTHHKA. [lepron
CBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO
MasiTHUKA

32 3aryxaromue Konebanus. BelHyX1eHHbIE
KoyicOanms. Pe3oHanc

33 ABTOKOI€0aHUA

34 Pemenne 3amau

35 VYpoxk-koHpepenuus "MexaHnuecKue
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

36 [TosTopusiit UOT-158. JIaGoparopHas padoTa
"N3yueHne NBUKEHUS HUTIHOTO MasiTHUKA"

37 O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110

TeMme "MexaHndeckue Kojieoanusa"



https://m.edsoo.ru/ff0caf06

DNEKTPOMArHUTHBIE KOJICOAHMS.

bubnunorexa LIOK

38 KonebaTenbHbIl KOHTYD https://m.edsoo.ru/ff0cb820
®opmyna Tomcona. CBsi3b aMILIUTYABI
39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI bubmmorexa LJOK
https://m.edsoo.ru/ffOch9c4
TOKa B KOJIEOATETbHOM KOHTYpe
40 3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM
K0J1Ie0aTEIbHOM KOHTYpE
3aryxaroliye 3J1eKTPOMarHuTHbIE KoJieOaHusl.
41 BoinykeHHBIE 2TIEKTPOMAarHUTHBIC bubmorexa LIOK
https://m.edsoo.ru/ff0cbb86
KoJieOaHus
42 [TepemennsbIit TOK. Pe3uctop u KoHAEHCATOP B bubmmoreka [JOK
LENHU NEPEMEHHOTO TOKA https://m.edsoo.ru/ff0cbd34
43 Karymika HHIyKTUBHOCTHU B LIENTU
MIEPEMEHHOTO TOKa
m 3akoH OMa JJ1s 3eKTPUYECKON Lenu
MEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.
45 AMIUTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHWJIBI TOKA Y HATIPSDKEHUS
46 Pe3onanc B anieKTpUYecKol menu
47 Pemenue 3amau
Wneanpubiif Tpancopmartop. [Ipoussoactso,
48 nepeaada u moTpeOIeHUE IIEKTPUIECKOH
SHEPTUU
DKOJOTUYECKUE PUCKU TIPU TTPOU3BOJICTBE
49 anekTpodHepruu. KynbTypa ucnonb3oBaHus
3JIEKTPOIHEPTHH B MTOBCEAHEBHON KU3HU
50 Pemenue 3amau



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

ol " "
TeMe "DIeKTPOMarHUTHbBIE KOJIeOaHUs
KonTtponbHast pabora o Teme
52 "MexaHnyecKue 1 3JEKTPOMarHUTHbIE
Kosiebanus"
53 MexaHn4ecKHue BOJIHbI. XapaKTEPUCTUKHU bubmuorexa [JOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/ffOccab4
54 CBoiicTBa MEXaHUYECKUX BOJIH
55 3ByK. XapaKkTEpUCTUKH 3BYyKa
56 Wudpa3syk u yiabTpassyk. lllymoBoe
3arpsi3HEHUE OKPY>KaloIel cpebl
o7 Pewenne 3anau
58 DJNIeKTpOMarHuTHbIE BOJHBI. M3nyueHue
3JIEKTPOMArHUTHBIX BOJIH
59 DHeprus AIEKTPOMArHUTHBIX BoJH. CBOWCTBA
3JIEKTPOMArHUTHBIX BOJIH
[Ixana >MeKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHue IIeKTPOMarHUTHBIX BOJTH B bubmmorexa LIOK
https://m.edsoo.ru/ffOccfeQ
TEXHHUKE U OBITY
[IpuHLIUNIBI PaIUOCBSI3U U TENEBUACHUS.
61 Pannonokanusi. DneKTpoOMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
KonTpomnpHas pabota mo Teme
62 "MexaHUYeCKUE U FIEKTPOMArHUTHbIE
BOJIHBI"
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubnuotexa [JOK

pacrpocTpaHeHHUs CBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd350

64

Pemienue 3a1au Ha mMpuMEHEHUE 3aKOHA
NPSIMOJIMHEHHOTO paclpoCTpaHEeHHsI CBEeTa

65

66

67

Otpaxxenue csera. [lnockoe 3epkano.
Ccepuueckoe 3epkano

[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTeIb PEIOMIICHUS.
[lonHOoe BHYTpEeHHEE OTpaKeHHE.
[IpenenbHbIi yroa NOJIHOTO BHYTPEHHETO
OTpakKeHHUs

Pemenue 3amgau Ha MMPUMCHCHHEC 3daKOHOB
OTPaXXCHHA U ITPCIIOMIICHUA CBCTA

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcd4e0

bubnmoreka [IOK
https://m.edsoo.ru/ffOcd7{6

68

[lepBuunslit Ha pabouem mecte MOT-158.
JlaGopaTtopHas pabora "M3mepenue
noKasareJsi IpeoOMJIeHHs CTeksIa"

69

70

71

Xop stydeit B mpusMe. Jlucnepceust cBeTa.
CrnoxHbIif cocTaB Oenoro cBera. Lpet
JIun3bl. OKYCHOE PAaCCTOSHUE U ONTHYECKas
cuia nuH3bl. [loctpoenne nzo0paxeHuii B
JIMH3aX U UX CUCTeMaxX. YBeIWndeHNE THH3EI

[MosTopusiiit MOT-158. JlabopaTopHas pabora
"Onpenenenne HOKyCHOTO pacCTOSHUS
JTUH3BL"

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcddle

72

Pemenue 3agau Ha mocTpoeHne
M300paXeHHI, TOTy4YaEMBIX C IIOMOIIIBIO
JINH3

73

74

I'ma3 kak onTudeckas cucTteMa

Pemenue 3anau. [Ipenensr npuMeHUMOCTH
TeOMETPUYECKON ONTUKHU



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cdd1e

KontponbHast pabora o teme

75 n n
['eomeTpuueckas onTuka
76 CKOpOCTh CBETa M METO/BI €€ U3MEPCHUSI.
[ucniepcus ceera
HNurtepdepennus ceera. KorepeHTHbIC
bub6nmmoreka [IOK
77 WCTOYHUKU. Y CIIOBUS HAOJFOIEHUS
https://m.edsoo.ru/ff0ced22
MaKCHMYMOB U MUHUMYMOB
78 Pemenue 3amay
79 [Ipumenenne naTEephepeHIN
Hudpakmnus ceera. JudpakiponHas
80 pemérka. YciioBue HaO 0 ISHUS TJIaBHBIX
MaKCHMYMOB
81 Pemrenne 3agau
82 [Toeropusiit UOT-158. JIabopaTopHast paGota
"N3mepeHune AIMHBI CBETOBOM BOJIHBI"
83 [ToniepeunocTh cBeTOBBIX BONH. [Tonspu3zanus
cBeTa
84 Pemenne 3amau
85 CBeTOBBIE BJICHUS B IPUPOJIE
86 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMme "BomHoBas onTrka"
87 KonTponpHas pabora o Teme «BonHoBast
ONTHKA»
['paHuIbl MPUMEHUMOCTH KIaCCUYECKOM
88 MEXaHUKH. 3aKOHBI DJIEKTPOANHAMUKH U bubmorexa HOK
' P https://m.edsoo.ru/ffOcfa42
MIPUHIIAIT OTHOCUTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH

OTHOCHUTCIIBHOCTHU



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cfa42

IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeoOpazoBanust Jlopenma. Ycinosue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU U
COKpAIlEHUE JITTHHBI
DHeprus ¥ UMIYJIbC PEISITHBUCTCKOM
o1 yacTuiibl. CBS3b MAcChl C SHEPTHUEH U
UMITYJIECOM PENIATUBUCTCKON YaCTHUIIBI.
DHeprust NOKos
JlabopaTtophast pabora "Onpeznenenue
92 UMITYJIbCA ¥ SHEPTUU PEISATUBUCTCKUX YACTHII
(mo dororpadusiM TPEKOB 3apsHKECHHBIX
YacTHUL B MArHUTHOM 11o0Je"
93 PaBHOBeCHOE TETIIOBOE H3ITyUeHHE
94 3akoH cmenieHus Buna
95 I'umore3a M. ITnanka o kBanTax. ®OTOHBI
bu6nunorexa LIOK
% DHEpTHS H UMITYILC (OTOHA https://m.edsoo.ru/ffOcfc68
97 ®otoadppext. OnbiThl A. I'. CTonerona. bubmuoreka [IOK
3akonsl pororddexra https://m.edsoo.ru/ffOcffc4
08 VYpaBHenue DifHmTelHa 11 GoTodPdeKTa.
"Kpachas rpanuna” potorddexra
99 Hasnenue ceera. Oneitel [1. H. JIeOeneBa
100 BonHoBbIe cBoiicTBa YacTHI]
Bounsl ne bpoiind. Inunaa Bosnsl 1e bponns
101 U pa3Mepsl 00JIaCTH JIOKATU3AIUN
JIBUKYILIEHCS YaCTULIBI
102 KopnyckynsipHO-BOJIHOBOW Tyalii3m



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cffc4

103

Judpakius 3JeKTPOHOB Ha KPUCTAJIAX

Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIlIeHHs HEOTIpeAeIEHHOCTEN
[eitzenbepra

105 Pemenue rpadguveckux 3aaaq

106 Pemenune pacuéTHpix 3a1a4

107 KonTponbhas pabota nmo Temam: "OCHOBBI
CTO", "KopryckyJIsspHO-BOJIHOBOH Tyanu3m"
OnBITHI 10 UCCIIEOBAHUIO CTPOEHUS aTOMA. Bu6morexa LIOK

108 [Tnanerapras monens atroma Pesepdopna.
Mocrysnars Bopa https://m.edsoo.ru/ff0d0fd2

109 Bunei ciektpoB. CnekTp ypoBHEH 3HEprUu
aToMa Boj0poja

110 CnoHTaHHOE ¥ BBIHYKJEHHOE U3ITyUYEHUE
cBera. Jlazep
Hyknonnas mozens siipa ['eiizenOepra-

111 MBaHeHKo. 3apsii 1 MacCOBOE YUCIIO AApa.
N3otonel. PagnoaktuBHOCTH

112 JlaGopaTtopHast pabora "HccnenoBanue
TPEKOB YacTHI] (110 TOTOBBIM oTorpadusim"
3aKOH pasinoaKkTUBHOIrO pacnana. CBoicTBa

113 MOHM3UPYIOIIETO U3ilydyeHus. Bnusuue
PaAMOAaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Ho3nmerpus
OHeprus cBA3U HYKJIOHOB B siape. S nepHbie

114 cuiel. Jleext maccel aapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiemsr
YIPaBIsEMOr0 TEPMOSIEPHOTO CUHTE3A.



https://m.edsoo.ru/ff0d0fd2

OKOJIOTUYECKHE aCIIEKThI PA3BUTHSI IEPHON
SHEpPreTUKU

115

MeTo/1bl perucTpanuy U UCCIEIOBAHUS
3JIEMEHTapHbIX yacTull. OyHaMEHTAIIbHBIE
B3aUMOJECUCTBUA. bapuoHbI, ME30HBI U
nentoHsl. [IpencraBinenne o CtannapTHON
Mozenu. KBapk-rirooHHas Moziesnb alpOHOB

116

117

118

KonTtponsHas padora no teme "®duznka
ATOMHOTO $1/pa ¥ 3JIEMEHTApHBIX YacTul"

®usuka 3a npegenamu CTaHIapTHOW MOJEIH.
Témuast Mmatepusi U TEMHAsI SHEPTHSL.
EnunctBo duznyeckoil KapTUHBI MUpa

OTanel Pa3sBUTHA aCTPOHOMMUH. 3HayeHHne
ACTPOHOMHHU

119

[IpumMeHMMOCTh 3aKOHOB (PU3UKU IS
00BsICHEHUS PUPOJIBI KOCMUYECKHUX
00BEeKTOB. METO/ Il aCTPOHOMHUYECKHUX
HCCIICIOBaHUM

120

121

122

CoBpeMeHHbIE ONITHYECKUE TEIECKOTIBI,
paauoTeNecKoIbl, BHeaTMOChepHas
ACTPOHOMHUS

Bup 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3BE3/IBL, INIAHETHI, UX BUAUMOC ABIIKCHHC
Comaneunas cucrema. Connne. ConHeuyHast
aKTUBHOCTb. VMIcTounuk sHeprun ConHa U
3BE3]




123

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Junarpamma "crniekTpanbHbINA KJIacc —
CBETUMOCTB"

124

125

126

3B€3HBI TJIaBHOM IMOCIEI0BATEILHOCTH

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUU U
sposrony CosHIa U 3BE€37. OTallbl )KU3HU
3BE3]

Muineunsiii [1yTe — Hama ["anaktuka. Tunsl
ranakTuk. YUEpHbIe AbIPHI B /Ipax rajakTUK

127

Bcenennas. Pacimpenue Beenennoii. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe nznyueHue

128

129

Macmrabnas crpykrypa Beenennoil.
MeraranakTuka

Hepewménnble npo0ieMbl aCTpOHOMHUH

130

[TosTopusIit MOT-158. ®usnueckuit
pakTUKyM 10 TeMme "VccnenoBanne cBOMCTB
dbeppoMarueTukoB"

131

132

133

[ToBropusiii MOT-158. ®uznuecknii
IIPaKTUKYM 110 Teme "V3ydeHne 3aBUCHMOCTH
cuibl Amrepa oT CHIIbI TOKa"

[Tostopusiit MOT-158. ®usnueckuit
PakTUKyM 110 Teme "Omnpenenexnne
WHIYKIIUA BUXPEBOTO MarHUTHOTO T0JIs"
[Tostopusiit MOT-158. ®usnueckuit
npakTUKyMm 1o Teme "COoopka Moenu
AJIEKTPOMArHUTHOIO reHeparopa”




134

[Tostopusiit MOT-158. ®usnueckuit
MpakTUKyM 1o teme "M3Mepenue nepuoaa
CcBOOOIHBIX KOJIEOAHWIT HUTSHOIO U
MPY>KMHHOT'O MasiTHUKOB"

135

[Tostopusiit MOT-158. ®uznueckuit
npakTukyMm 1o teme "lIlpeoOpa3oBanue
SHEPIUH B IPYKUHHOM MasiTHUKe"

136

[TosTopusiit MOT-158. ®usnueckuit
npakTUKyMm 1o teme "VMccnenoBanue
NIEPEMEHHOT0 TOKA Yepe3 MOCIIE0BATEIbHO
COEeIMHEHHBIE KOHAEHCATOP, KaTyLIKY U
pe3ucrop”

137

138

139

140

141

[TosTopusiit MOT-158. ®usnueckuit
PaKTUKYM 10 Teme "V3yuenue napameTpoB
3BYKOBOM BOJIHBI"

[TosTopHsbIl MOT-158. dusnueckuii
npakTUKyMm 1o teme "[lomyyenue
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"

[ToBTopubiit UOT-158. duznuecknii
MpakTUKyM 10 Teme "M3mepenne GokycHOro
paccTOSIHUSA PacCeUBAOIINX JIUH3"

[Tostopusiit MOT-158. ®usnueckuit
npakTuKyMm 1o teme "Habmronenue

TG paKuu, UHTEPPEPEHITUU U MONSIPU3aIN
ceera"

[TosTropHbIi MOT-158. ®usnyeckuii
npakTukym 1o teme "KoHcTpyupoBanue
TEJIECKOMUYECKUX cucrem"




142

[Tostopusiit MOT-158. ®usnueckuit
npakTuKyMm no teme "McciaegoBanue
3aBHCHUMOCTH CHUJIbI TOKA Y€pe3 CBETOIUO] OT
HanpspKeHus"

143

[Tostopusiit MOT-158. ®uznueckuit
IIPaKTUKYyM 110 TeMe "VccnenoBanue cuekrpa
pa3pekeHHOr0 aTOMapHOTO BOJIOPOAA U
HU3MEpPEHHE MOCTOSTHHOM Punbdepra"

144

[TosTopusiit MOT-158. ®usnueckuit
npakTHUKyM 1o Teme "MccnenoBanue
PaZMOaKTHBHOTO (pOHA C UCTIOIB30BaHUEM
nozumerpa”

145

146

[MoBTopHbIii MOT-158. ®usnyeckuit
npakTukym 1o teme "Habmronenust 38E€31HOTO
HeOa HeBOOPYKEHHBIM TJIa30M C
HCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH ISl OTIPEIeTICHUS TOJI0KEHUS
HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c0o3Be3/11si CEBEpPHOTO MOMYyIIapUs
U sipKue 3BE311b1"

O0001eHne 1 cucTreMaTh3als 3HaHuii. Pois
(U3HUKHN U aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COITMAILHON U THUECKOM
cdepax AesITeNbHOCTH YelIOBEKa

147

O0001eHne 1 cucreMaTu3als 3Haduii. Pois
U MecTO (PM3UKH U aCTPOHOMMH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

148

O0001eHne 1 cucreMaTu3anus 3HaHuii. Pois
bu3nIecKoit Teopuu B (GOPMHUPOBAHUH




npeCcTaBiIeHU 0 PU3NYECKON KapTUHE MUPA,
MecTO (PU3MUECKON KapTHHBI MUpPa B 00ILEM
pPsiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTaBICHUN O IIPUPOAE

O0001eHHE U CUCTEMATU3ALMS 3HAHUM 110

149 teme "Kunemaruka"

150 O06o00mIcHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Kunemaruka'

151 O06o0mIcHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Iunamuka"

152 O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
teme "Cratuka TBEpAOro tena'

153 O06o00mIcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"
O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

155 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Tepmoaunamuka. TemnoBbie MauHbI"
O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110

156 TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble IEPEXObI"

157 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DnekTpudeckoe nosue"

158 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teMe "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

159 O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110

TeMme "MaruutHoe noje"




160 Wroroas kKoHTpoJIBbHAS paboTa 1

161 O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110 1
TeMe "DIeKTpoMarHuTHas HHIyKus"

162 O0001eHre U cucTeEMaTU3aLMs 3HAHUHN 110 1
TeMe "Mexannueckue kojedanus"

163 O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110 1
TeMe "DIeKTpOMarHuTHbIE KoJieOaHus "
O000111eHNEe U cUCTEMATH3AllMs 3HAHUH 110

164 TeMe "MexaHHuecKHe U 3JIEKTPOMarHUTHbIE 1
BOJIHBI"

165 O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110 1
teMe "OnTuka"

166 O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110 1
teme "OcnoBel CTO"

167 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 1
teMme "KopnyckymsipHo-BoIHOBOU gyanu3m"

168 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110 1
TeMe "Pu3nka atoma"
0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110

169 Teme "®du3nka aTOMHOTO spa U 1
3JIeMEHTapHbIX YyacTull"

170 O0001eHne 1 cucTeEMaTU3aLMS 3HAHUI 110 1
TeMe "DeMeHThl acTpopu3uKu"

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170 24




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 10 knacce/ KacesioB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocsemieHue

» Gusuka. 11 kimace: yaed. Ay 001eo0pa3oBaT. OpraHu3aIuii: 6a30BbIN U
yray6n. Yposuu/ I'.S1. Mskumes, b.b. byxosues, B.M. Uapyrun; o pea. H.A.

[TapdentbeBoid, [IpocBemienue.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

» Gusuka : 11-i kiace : 6a30BbIi U YIIIyOJIEHHBIA YPOBHHU | CAMOCTOSITEIIbHbBIE
Y KOHTPOJIbHBIE pabOTHI : yueOHOe 1ocodue a1t 001e00pa3zoBaTEIbHBIX
opranuzanuii / E. C. Eprotkun, C. I'. Eptorkuna. —Mocksa : [IpocBeliienue
(Knaccuueckuii kypc).

» ®usuka : 10-i kiace : 6a30BbIi U yIITyOJIEHHBIA YPOBHU : CAMOCTOSTEIIbHbBIE
¥ KOHTPOJIbHBIC pabOTHI : yueOHOE TTocoOue ijis 001eo0pa3oBaTeIbHbIX
opranuzammii / E. C. Eptotkun, C. I'. Eptorkuna.— Mocksa : [IpocBenienue
(Knaccuueckuii kypc).

» Coopuuk 3aaau no pusuxe. 10—11 xmaccer / aBT.-cocT. E.I'. MockoBKkuHa,
B.A. Bonkos.

* E.A. MapoH, kaHIuaaT nei. HayK, yauTenab Gu3nku. (ABTOP-COCTABUTEIND).



OnopHble KOHCIIEKTHI U pa3HOYypoBHEBBIE 3aaanus. Ousuka. 10 knacc.

* E.A. MapoH, kaHauaar nei. HayK, yauTeiab QU3nku. (ABTOP-COCTABUTENb).
OnopHble KOHCIIEKTHI U pa3HOYpPOBHEBLIE 3aaHus. @u3zuka. 11 kmacc.

» dusuka. [Noypounsie pazpabotku. 10 kiacc : mocodue s 061meoopa3oBar.
opranuzanuii / }O. A. CaypoB. — M. : I[IpocBenienue

» ®usuka. [Toypounsie pazpadoTku. 11 kiacc : yued. mocobue st
o0meo0pa3oBat. opranusanuii : 6a3oBsiii u yriyoma. yposuau / FO. A. Caypos,
M. : IIpocBeienue

* ®usuka : 10—11 k1. : moypoy. IIaHupoOBaHUE: OCOOUE AJI yUUTENIen
obmeo6pazosar. opranuzanuii/ B. ®@. [lmnos.—M. : [IpocBemenue

» Ou3nKa : KOHTPOJIb 3HAHUI, YMEHUH U HAaBBIKOB ydamuxcs 10—11 ki
o011eo0pa3oBat. yupeKaeHUH : 0a30BbI U NPOPUIL. YPOBHHU : KH. ISl YUUTEIS

/ B. A. 3a6otun, B. H. Komuccapos. — M. : IIpocBenienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET

* buGimoreka — Bcé o npeamery «dusnkay. — Pexxum gocryna:
http://www.proshkolu.ru

» BuneoomnbiTel Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru

* Enunas komuiekuus uu@poBbIX 00pa3oBaTesbHbIX pecypcoB. — Pexum

nocryma: http://school-collection.edu.ru



* lHTepecHbie MaTepuabl K ypokaM (GU3UKH 110 TEMaM; TECThI [0 TEMaM;
HarJsIHbIe TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
* [ludpossic 0OpazoBaTenbHbIC pecypchl. — Pexxum nocrymna:
http://www.openclass.ru

* DJICKTPOHHBIC YUeOHHKH 10 pusuke. — Pexxum mocryma: http://www.fizika.r
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