MyHEOEDAIBHOE 00Ie0Gpa3oBaTe ILHOR YIPE/RICHEE
JIyropckag cpexasas obmeodpasoBaTe bHAN IIKOJIA

155838 Heanoeckas 00n1acTs. KuHemenMckHi pafiod. 1. JIyroeoe. yvia. Illkonesas 1. 15
Tenedion: (49331) 99-227: daxc: (4932) 99-286; E-mail: 1sh01(@ yandex.ru

TIPHHATO NEARTOIHYCCKHM COBECTOM Yrsepaaeno

'

IIporokoa Ne ot /g DI 101X, mpexTop mkoast Cabyposa H.B.

e S L B

MNpukas Ne 2§ or J908 2023

PABOYAS ITPOT'PAMMA
yueOHoro npeamera « ®u3uka. Yriay0aéHHbIA YPOBEHb)
(ID 1576331)

cpeaHero o0Iero 0opa3zoBaHus

st 10-11 ximaccos

CocraBurens:
bennkos Opuit Cepreesuy,

Yyurese BeICIIENR
KBATH(PUKAITMOHHOMN
KaTeropuu

(®.MN.0. yuurens, kBaiupUKaMOHHAS KATETOpHs)



HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3youx OCHOBHBIE 00pa30BaTEIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4e0HOro TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOTo IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4aroU[uXcs.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kxypca (U3MKH YriayOJEHHOTO YpPOBHS TO3BOJSIET PEaM30BaTh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHm3anusx MpoPEeCCHOHATBHOTO OOpa30BaHMUS MO PA3NIUYHBIM  (U3HUKO-
TEXHUYECKUM U UWHKEHEPHBIM CIIEIIUATBLHOCTSIM.

B nporpamme no pusmke onpenensitoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOinéHHoM  ypoBHe).  Hayudo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOUBIIHMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TIOIXO.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmMa 1o ¢u3WKe WMEeT MPHUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEIOCTABISACT BO3MOXHOCTH JUJISl peau3alii  Pa3IMIHBIX METOJIUYECKHUX
MOJXOJOB K MpenoAaBaHui0 (U3UKH Ha YIIIyOJNEHHOM YpOBHE IMpPH YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpykatoieM mupe. LLkonpHbIN Kype GU3MKK — CUCTEMOOOpa3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUU OMNPENEIWIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMHUpPOBaHNE YMEHUI MPUMEHSTh HaAYYHBIA METOJ1 MMO3HAHMS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBUM 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
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce sBISIETCS
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnosara€T HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMarpuBaroTCs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTMM, a Takxke 0O0CYXIACHUS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s ¢usuku peanuzanusi 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PPOHTANbHBIE YYCHHUYECKHE OIBITHl [P H3YYEHHH HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanuzannu GU3NYeCcKoro npakTukyma. B mepBom cinyuyae mpakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W 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 BUIAa 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 00pa30BaTeIHLHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH TTOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
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, TaK M HUHTETpUpys
PUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel >KU3HU, TpeOyromue BrIOOpa (HpU3nIecKou
MOJIEH JIUIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO 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 YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3UKM OODKHO OBITH HEOOXOAMMOE J1abopaTOpHOE
000py10BaHUE IS BHIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHU4eCKux
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYrBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 00OpynOBaHHE MJIS YYCHUYECKHX TMPAKTUYECKUX padoT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIOJIb30BaHNN aHAJOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

dbopMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOydYalomMXCd K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npoluecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUM 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3nyecKux SIBICHUNH B MPHUPOAE U JUIsl MPUHATUS NPAKTHUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJENI, aJEKBaTHOW YCJIOBHMSM 3a/Jadyd, B TOM 4YHUCJIE 3aJa4 HWHXXEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHaiM3a M HMHTEepOpeTranud  uH(pOpMaluH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrinyOnéHHBIA YPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuxu (yriyOn€HHBIA ypOBEHB) HA YPOBHE CpPEIHEr0 OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 yacoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [I€JaeT BBIOOP
NpoBeleHUs] J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®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 PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UcaTbHAs )KUAKOCTh, U/I€AJIbHBIN T'a3, TOYCUHBIN 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.

N3mepeHure cuiibl TOKa U HANPsHKEHUS B [IENU MOCTOSHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOW TOYKH, €r0 MPOEKIIMH HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelnienne, CKOpOCTh (CpEeAHSIE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) W
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

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

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBonunHenHoe  nBWKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSI0B, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe 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.

CpaBHeHUE TTyTeH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKeE Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI 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 CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpoIIeHHOro TOpu30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

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

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

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepHaaIbHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO M IEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IIJIAHETHI U OT reorpaduyeckoi MMpoThl. J[BUkeHHnEe HEOECHBIX Tell
U X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TeJa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUME PAaBHOACHCTBYIOIIECH MPUIOKEHHBIX K TE€IIy CHJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCUMOCTH BPEMEHHU JIBIKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOCTH 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 Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECUS TBEPAOTO Tela, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHON TOYKH, CUCTEMBI MaTepHUaIbHbIX TOYEK. L{eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIManbHBIE W HENOTEHUHAIBbHBbIE CWIbL. lloTeHIManbHas HHEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTennumansHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTHH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHune 3Hepruu Tea MpU COBEPIIEHNUU PabOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JNEHUCTBHUU Ha TEJO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3mepenne nMmiryiibea Teia o TOpMO3HOMY ITYTH.

N3mepenue cusbl TITH, CKOPOCTH MOJEIHN 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3Mepenre KHHETUYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



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

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

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

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

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEHEH
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

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

Hemoncmpauuu.

Mopenu nBUKEeHNs YaCTHL] BEIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKMuUKyMm.

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

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEHUE 3HAUYCHUS BEJIMUMH, ONIMCBIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmoauHaMukd. (CaMONpPOW3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTta B TepMoaAnHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. TenmnoéMKOCTh Tenma. YaenbHas W MOJIIPHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

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

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX 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 KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpe.Ibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIeparyp, YTHIH3ALUs «TEIJIOBBIX» OTXOJIO0B C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEIIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHieHcanus. Micnapenue u kumenue. Y AelibHasi TeroTa
napooOpa3oBaHusl.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS 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.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30BbIX NMEPEX0Iax.

YpaBHeHuUe TEII0BOTO OaiaHca.

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

TexHudyeckue yCTpOWCTBA W TEXHOJIOTUYECKHE TMPOLECCHI:  KHUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKCHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHusI.

Moenu HeHbIOTOHOBCKOM KUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO 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.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH AedopMaluy pe3nHOBOro obpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, IUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3aps. 3aKOH COXPaHEHHUs JJIEKTPUUECKOTO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJis. OJHOPOIHOE MIEKTPUUECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHUHUAJOB JUIsl 3JEKTPOCTATHUECKOro ImoJisi (Kak OJHOPOJHOTO, Tak U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOIHUKH B 3JIEKTPOCTATUYECKOM T0JIE. Y CIIOBUE PAaBHOBECHUS 3apsi/IOB.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapamnensHOE coequHeHne KoHaeHcaTopoB. IlocienoBaTenbHOe cOeAMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

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

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

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpailieHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MIOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuii mox.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

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

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI M IUIONMIAJM TONEPEYHOrO CEUCHHS. Y IeIbHOE
CONPOTHBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKa. TerioBass MOIIHOCTb, BbIAEsieMas 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 IPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIE PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

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

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenudeHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctu DJ[C raapBaHUYECKOro 3JEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobOctBeHHast U OpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

DJeKTpUYeCcKHii TOK B ra3zax. CaMOCTOSATENbHBI M HECAMOCTOSTENbHBIM
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UcTOp, (OTOAUO, CBETOUOI, TAJIbBAHUKA, papUHUPOBAHUE ME/IU, BhITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOAUMOCTH METAIOB U MOJIYIPOBOIHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaoGmronenne amexTpoimsa.

N3mepenue 3apsiia OHOBAJIEHTHOTO UOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BETUYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHui. JluneitHas ¢yHKUuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoze, nupdysus, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAIUS, TalbBaHWKA, DJIEKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIUK), UCTIOIb30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHuomn cynepno3uuuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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. [[BHKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

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



TexHuueckue YCTpOﬁCTBa N TCXHOJOIHMYCCKUC TIPOLCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

KaptuHa nuHMil MarHUTHOM MHAYKIUMU MOJIS JUITMHHOTO MPSIMOT0 MTPOBOJIHHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKUMU. 3aKOH 3JIEKTPOMarHuTHOW HHAYKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emu.

Hemoncmpayuu.

HabGnrogenue siBjaeHus 3JIEKTPOMarHuTHOM MHTYKLIMH.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie 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.

Paszgea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 ONMKUCAHUsI TAPMOHUYECKUX KOJEOaHUN U3 UX IHEPTETHUYECKOIrO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wmasTtHuka. Ilepuos CBOOOAHBIX KOJEOAHUNW MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJCOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHHM HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UACATBHOM KOJ€0aTEIbHOM KOHTYDE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)X€HHUE, IMpeJoMJIeHUE, MHTepdepeHuus U
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMNBI paguOCBA3U U TENEBUACHUS. Panqnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

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

Oo6napyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 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 MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro 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
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCHUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IVIABHBIX ~MAakKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie 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 IMIOCKOTO 3epKaja U JIMH3bI.

[TonyueHnue 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 U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHTEIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



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

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

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 M3JIy4YeHHE (M3JIydeHHE aOCOIMIOTHO YEPHOTO Tea).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
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 Jyanu3m. Judpakiius 3J1eKTpOHOB Ha KpUCTaJIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne ¢hoTope3nucropa.

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 norsnoienne GoToOHOB Mpu NEPEXo/ie aToma ¢
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBoNCTBa MOHM3HUPYIOMIETO M3JIy4eHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbI POoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

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

Metonbl perucTpaiuy U UCCIAEA0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO u3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE M1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Besnus, sSpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJIacCc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApaX
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEHM U 3BE3THBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (PU3NIECKUX BEITUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marniee NOBTOPEeHHUE.



O0o061enHre U cucTeMaTu3alus CoAepkKaHUs pa3AenoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMUH U aCTPODU3UKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIIBHOM U MPOTHOCTHYECKOW  (PyHKIUM
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumoresa, (pusmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBIECHUS B JKUBOW MpUpone, KoyieOaTelnbHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsk CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON pEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CITyTHUKOBbBIE
MPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



[INITAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Du3nKa» TOTKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OPUCHTAIINNA, TO3UTUBHBIX BHYTPCHHUX YOCKIECHUH, COOTBETCTBYIOITUX TPAAUIIHOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, pacIIUpPEHHE MKU3HEHHOTO OIMbITa W OIbITa
NESATEIbHOCTH B TMPOIECCE peaju3allid OCHOBHBIX HAIPaBICHUN BOCIHUTATEIbHON
JeSATEeILHOCTH, B TOM YHCIIE B YaCTH:

rpa:kIaHCKOr0 BOCTIMTAHMA:

e c(hopMUPOBAHHOCTH TPAKIAHCKON MO3UIMU OOYYAIONMIETOCS KaK aKTHBHOTO H
OTBETCTBEHHOTO YJICHA POCCUUCKOTO OOIIECTBA;

e TMPUHATHE  TPAJAUIMOHHBIX  OOIICUETIOBEUYECKUX  T'YMAHUCTUYECKUX |
JIEMOKPaTUYECKUX IIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JEATECIBHOCTh B HHTEpPECaX TPakIaHCKOTO
o0I1IecTBa, y4aCTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEIbHON OpraHU3allii;

e yYMEHUE B3aUMOJICHCTBOBATH C COIIMAIbHBIMU UHCTUTYTaMHU B COOTBETCTBHUH C UX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTapHOW U BOJIOHTEPCKOM NESITEILHOCTH.

NATPUHOTHYECKOT0 BOCTIMTAHMS:

e c(hOpMUPOBAHHOCTH POCCUICKOMN IPaXkIAHCKON UIEHTUYHOCTH, MATPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

e c(opMUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO ITOBEICHNS;

e CIIOCOOHOCTH OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOT0;

e OCO3HAHHWE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMUBOTO OYAyIIETO.

ICTETHYECKOT0 BOCTIUTAHUS:

e OCTETUYECKOE OTHONICHHWE K MHUPY, BKIIIOYAsl SCTETUKY HAYYHOTO TBOPYECTBA,

npucymero Gu3n4ecKoit Hayke.
TPYJA0BOI0 BOCIIMTAHUS:

e HWHTEpEC K pa3nuuHbIM chepam mpodecCHOHATHHON ACSITETFHOCTH, B TOM YHCIIE
CBS3aHHBIM C (DU3MKOW M TEXHUKOM, YMEHUE COBEPIIATH OCO3HAHHBIA BBHIOOP
Oynyiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

e TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B 00JACTH
(bU3UKY HA TIPOTSXKEHUU BCEH JKU3HH.



IKOJOTHY€CKOT0 BOCIIMTAHUA::

c(OPMUPOBAHHOCTh SKOJOTHUYECKONH KyJIbTypbl, OCO3HAHHE TJI0OATHLHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAaHUPOBAHUE M OCYIIECTBJICHHUE JCHCTBUN B OKpYyXkalollel cpeiie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacUIMpeHue OMbITa JEITEIBHOCTH YKOJIOTUYECKON HAMPABICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 10 (PHU3HUKE.

HEHHOCTH HAYYHOI'O MO3HAHHUA:

c(hOpPMHPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHME HUEHHOCTH HAyYHOU J€ATEIbHOCTH, TOTOBHOCTb B IIPOLIECCE U3YUEHUS
(U3UKKM OCYILIECTBIISATh MPOEKTHYID W HCCIEAOBATEIbCKYIO JESITENbHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Bba3oBble Jornueckue aeiicTBUsA:

CaMOCTOATENBbHO  (OPMYJIMpPOBaTh M AKTyalU3upoBaTb  IpoOiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEATEIBHOCTH, 3a1aBaTb IIApaMETPbl U KPUTEPUU HX
JNOCTUKEHUS,

BBISIBJIAITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMAaTPUBAEMBIX (PU3UUECKUX
SABJICHUSX;

pa3palaThiBaTh IJIaH pEIIEHUs MNpoOJeMbl C Y4€TOM aHajdu3a HMEIOIIMXCS
MAaTEpUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JIEATENBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUM AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMOIHATH pa0OTY B YCIOBHIX PEATbHOTO, BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Bba3oBrie ucciienoBarejbCKue 1eMCTBUA.

BJIQ/ICTh HAyYHOW TEPMHUHOJIOTHEH, KIIIOUEBBHIMH TOHSATHUSIMH M METOIAaMHU
buznueckoil HayKu;
BJIa/IeTh HABbIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM EATEIbHOCTH B
o0nactu PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY
METOJIOB PEIICHUs 3a7a9 GU3MIECKOTO COAEPIKaHUS, IPUMEHEHUIO Pa3InIHbBIX
METOJIOB MIO3HAHUS;
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BJIQJ€Th BUJAMH JIEATEIbHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTaliy, MpeoOpa3oBaHUI0 U TPUMEHEHHUIO B Pa3IMYHBIX Y4YEOHBIX
CUTYaIUsIX, B TOM YHUCJIE TP CO3JJaHIH YU€OHBIX IPOEKTOB B 001aCcTH (DU3UKH;
BBISIBIIATh  TIPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJH3UpOBaTh 3ajaudy,
BBIJIBUTATh TUNOTE3y €€ PelIeHUs, HaXOAUTh apryMEHTHI JJISl JJOKa3aTeIbCTBa
CBOMX YTBEPK/ICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;
aHaAJIM3UPOBATh MOJYUYEHHBIC B XOJI€ PEIICHUS 3a7]a4l PE3YJIbTaThl, KPUTUIECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;
CTaBUTh H (HOpMyIUpoOBaTh COOCTBEHHbIE 3aJaud B 0OpazoBaTENbHON
JeSITETLHOCTH, B TOM YHCIIE IPU U3y4eHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

yMETh TMEPEeHOCUTh 3HAaHUS 1O (QU3NKE B MPAKTUYECKYIO 00JIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00sacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmaumeii:

BJIaJIeTh HaBBIKAMHU MOJydeHUs HHMOpMauu (HU3NIECKOTO COACPKAHUS W3
HMCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITECILHO OCYIIECTBIISTH TOMWCK, aHaJu3,
CHUCTEMATHU3AIMIO U MWHTEPIIPETAIINI0 HHPOPMAIIMHA PA3THYHBIX BHIIOB B (HOPM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJIb30BaTh CPEICTBA MH(OOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUN
B PCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHU3AIlMOHHBIX 3a]ay C
coOJiroicHueM TpeOOBaHUN HIPrOHOMUKH, TEXHUKH O€30MaCHOCTU, THTHEHHBI,
pecypcocOepexeHus, TPABOBBIX M 3THUYSCKUX HOPM, HOPM HH(DOPMAITMOHHOM
0e3011acHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COACPKAHMS B PA3IMUHBIX hopMaTax ¢ y4éToM
Ha3HAUYCHUS WHQPOPMAIMK W IICJICBOW ayJUTOPHUH, BBHIOMpPAs ONTHUMAIIBHYIO
dbopMy TIpEICTaBICHUS ¥ BU3yaJTU3aIUH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYIIECTBIISITH OOIICHHE HA YPOKaxX (DU3MKH M BO BHE-YPOUHOU JCATCIHEHOCTH;
pacio3HaBaTh MPEAMOCHIIKNA KOHPIMKTHBIX CUTYaIlHi U CMSATYATh KOH(JIUKTHI;
pa3BEPHYTO M JIOTMYHO H3JIarath CBOK TOYKY 3PEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W WCIIOJH30BaTh NMPEHMYIIECTBA KOMAHIHOW M WHIWBHIYaTbHOM
paboTHI;

BBIOMpATh TEMATHKy M METOIBl COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIHX
HUHTEPECOB M BO3MOXKHOCTEH Ka)kJIOTO YICHA KOJUICKTHBA,
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IPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JCUCTBUS MO €€ JOCTUKECHUIO: COCTaBJISATH IUIAH JCHCTBUU,
pacnpenenartb pojid ¢ Y4ETOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pPe3yJIbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/a M KaXKIOT0 yYaCTHHUKAa KOMaHJbI B OOIIUN
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHUBATh MJAEUM C TO3WLIUM HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B  PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILIECTBIISITh IMO3HABATEIbHYIO JIE€ATEIBHOCTh B 00JACTH
GU3MKM U aCTPOHOMMH, BBIABIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBAThH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENLHO COCTABIIATH IUIaH PEIICHHS paCYETHBIX U KAUECTBEHHBIX 33]1a4,
IUIaH BBIIOJIHEHUS MPAKTHUYECKOW pabOThl ¢ YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIMpATh pAMKH Y4EOHOTO MpeAMETa HAa OCHOBE JIMYHBIX MMPEANOYTEHUN;
nenatb OCO3HAHHBIA  BbIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIIUUA B 00JaCTH (HU3UKH,
MOCTOSIHHO TOBBIIIATh CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTyalllssM, BHOCUTb KOPPEKTUBBI B IESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIIAM;

BJIJI€Th HaBbIKAMU MMO3HABATENILHON pe(IeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUN;
UCIIOJIb30BaTh MPUEMBI pedIeKCUH ISl OLUEHKH CUTYallMd, BBIOOpa BEPHOIO
peLIeHu;

YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh pPELICHUS 10 HX
CHIKECHUIO;

IIPUHUMATh MOTHUBBl M apryMEHTbl JAPYIMX [PU aHalau3e pe3yJIbTaToOB
JEATEIBbHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTHUBBI M apryMeHTbl JAPYIrUX I[pPU aHaJIu3e pe3yJIbTaToB
JEATENbHOCTH;
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npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKH.

B mpomiecce moctrkeHns TMIHOCTHBIX PE3YJIBTATOB OCBOCHHSI TTPOTPAMMBI TI0 (hU3UKE
JUIS YPOBHSL CpeJHEro oOIero oOpa3oBaHHs y OOYYarOIIMXCS COBEPUICHCTBYETCS
AMOIMOHANIbHBIN UHTEIJIEKT, TPEANOIaralommuii copMupoBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CIIOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAJIBHOE
COCTOSIHWE, BHJIETh HAIPABIEHUS Pa3BUTHS COOCTBEHHOW 3SMOLMOHAIBHON
cdepsbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUsA, BKIIOYAKOUIETO CAaMOKOHTPOJIb, YMEHWE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHUE, CIOCOOHOCTh aNalTUPOBaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSIBIIAT THOKOCTb, OBITh OTKPBITHIM HOBOMY;;
BHYTPEHHEW MOTHMBAIMM, BKIIOYAOLIEH CTPEMJICHHE K JOCTHKECHMIO LIENU U
yCIexy, ONITUMU3M, HHULIHATUBHOCTb, YMEHHUE JAEHUCTBOBATh, UCXOMIS U3 CBOUX
BO3MOKHOCTEH;

IMIATHH, BKJIIOYAIOMIEW CHOCOOHOCTh MOHMMATh 3MOLMOHAIBLHOE COCTOSHHE
IPYTUX, YYUTHIBaTh €ro MpPH OCYIIECTBIEHUU OOIIEHHUS, CIHOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIFOYAIOUIUX CIIOCOOHOCTh BBICTPAaUBaTh OTHOLIEHUS C
JIPYTUMH JIOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliiaTh KOHPIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI

K konny oOyuenus B 10 knacce mpenMeTHbIE pe3ybTaThl HA YIUIYOJIEHHOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATH POJIb (PU3UKHU B SKOHOMUYECKOM, TEXHOJIOTUUECKOM, IKOJIOTUUECKOM,
COLIMAJIBHOM M A3TUYECKON cdepax NeATeTbHOCTH 4YelIOBEKa, pPOJib U MECTO
GbU3MKKM B COBPEMEHHOW HAy4YHOW KapTWHE MHpA, 3HAYEHUE OMUCATEIHHOM,
CUCTEMATU3UPYIOIIEH, OOBSCHUTEILHOM U  MPOTHOCTUYECKON  (GYHKIUN
bu3MYeCcKO TEOPUU — MEXaHUKU, MOJICKYJISIPHON (DU3UKU M TEPMOIMHAMUKH,
posib pusznueckoit Teopur B (HOPMUPOBAHUU TMPEACTABICHUN O (HU3NUYECKOU
KapTUHE MUPAa;

pas3nuyaTh yCJIOBUS TMPUMEHUMOCTH Mojeliel (U3MUEeCKUX TeJl M IMPOIECCOB
(sB7IEHUMIT): WHEpIMAIbHAS CUCTEMa OTCY€Ta, aOCOJIOTHO TBEPAOE TEIO,
MaTepuaibHas TOYKA, PAaBHOYCKOPEHHOE JBMXKEHUE, CBOOOJHOE TajeHHE,
abcomoTHO ympyras aedopmainusi, aOCOMIOTHO yOpyroe #  abCOIIOTHO
HEYIpyroe CTOJKHOBEHHMs, MOJEIM rasza, »IKUJIKOCTH U  TBEPJIOTO
(KpUCTAIIIMYECKOr0) Teja, WACAIbHBIA a3, TOYEUHBIA 3apsiji, OJHOPOIHOE
AIIEKTPUYECKOE T0JIE;
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pasnuvaTh yCIOBUs (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB,
MOHMUMATh BCEOOIHI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYCHHOCTD
MCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHATH MEXAHUUECKHE TPOLECCHl U SBJICHUS, UCTIONb3Ys
OCHOBHBIE TOJIOKEHHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEILHOCTh MEXaHUYECKOTO
NBIWKEHUs,  (QOopMylbl ~ KHHEMAaTHKA  PAaBHOYCKOPEHHOTO  JIBMDKCHHS,
npeoOpazoBanus ['anmmiies A CKOPOCTH U TepeMelieHus], 3akoHbl HproToHa,
MPUHLNN OTHOCHUTEJIBHOCTH [ 'anmuies, 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHHUs HUMITyJbCa W MEXaHUYECKOW SHEPIruH, CBs3b PabOThI CHIIBI C
U3MEHEHUEM MEXaHUYECKOM SHEPTUH, YCIOBHS paBHOBECHUS TBEPIOTO TeNa), pU
3TOM HMCHOJb30BATh MATEMATUYECKOE BBIPAKEHUE 3AKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IMpeoOpa3zoBanuii ["anuiesi, BTOporo u
TPEThETO 3aKOHOB HbIOTOHA, 3aKOHOB COXPAaHEHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPI'UH, 3aKOHA BCEMHUPHOTO TSATOTCHHUS;

aHAIM3UPOBaTh U OOBSCHATH TEIUIOBBIE IPOIECCHl M SIBJICHUS, HCIONb3YS
ocHOBHble moJokeHHsT MKT ©  3aKkoHBI  MOJIEKYJSIpHOM  (PU3MKK U
TEPMOJIMHAMHUKH (CBSI3b AaBJICHUS HJICAJIBLHOTO ra3a co CpeAHel KHHETUYECKOM
DHEPrUel TEIUIOBOTO JBWKEHHUS M KOHILIEHTPALMEN €ro MOJEKYJ, CBA3b
TEMIIEpaTypbl BELIECTBA CO CPEIHEW KUHETUYECKOM DHEPruel TEIIOBOrO
JNBUKEHUS €ro YacTHUll, CBSI3b JABJIEHUS HJICATBHOIO ra3a ¢ KOHLEHTpauuen
MOJIEKYJI U €r0 TeMIEepaTypoul, ypaBHenue Menaeneesa—Kianeipona, rnepBsbiii
3aKOH TE€PMOJIMHAMUKH, 3aKOH COXPAHEHUS PHEPTHH B TEIUIOBBIX IpPOIleccax),
IpU 3TOM HCIIOJb30BaTh MATEMATHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh
YCJIOBHUS TIPUMEHUMOCTH ypaBHeHUs MeHneneeBa—KnanelipoHa;
aHAIM3UPOBAaTh U OOBSICHATH BJIEKTPUUYECKUE SIBJICHMS, UCIOJIb3Ysl OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI JIEKTPOJAUHAMUKHU (3aKOH COXPAHEHMS IJIEKTPHUUECKOTO
3apsina, 3aKoH KylioHa, MOTeHIIMaIbHOCTh 3JIEKTPOCTATHYECKOTO TIOJISL, TPUHIUII
CYyNEpHO3ULIUA  DJIEKTPUUYECKUX TMOJEH, NpU ITOM YyKas3biBas yCJIOBUS
npuMeHUMOCTH 3aKkoHa KynoHa, a Takke NpakTUYECKH Ba)KHBIE COOTHOLLIEHUS:
3akoHbl OMa JJIs1 yyacTKa UENu U JUIsl 3aMKHYTOM 3JIEKTPUYECKOM LIeNHu, 3aKOH
Hxoynsa—Jlenua, npaBwia Kupxroda, 3akonsl Dapazest 111 2JICKTPOJIN3a);
ONMKCHIBATh (DU3UYECKUE TIPOIECCHl W SBICHUS, WCIOIB3YS BEIMYHHBL:
NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, MMITYJbC TEJNa U CHUCTEMBI TeEJ, CUJia,
MOMEHT CWJIbI, JaBJICHHE, MOTCHIMAIbHAs YHEPTUsl, KUHETHUYECKas YHEpPTrusl,
MeXaHU4ecKasl SHeprusi, paboTa CHIIbI, IIEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHIIA
TSXKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS, MOIIIHOCTh, SHEPTUSI B3aUMOICHCTBUS
Tena ¢ 3emnéii BOMM3M €€ MOBEPXHOCTU, DHEPTHUs YHpyrou aedopmarvu
MPY>KUHBI, KOJWYECTBO TEIUIOThI, a0COJIOTHASs TeMIlepaTrypa Teia, padora B
TEPMOJIMHAMUKE, BHYTPEHHSISI SHEPIHsl U1€aJIbHOTO OJJTHOATOMHOIO ra3a, pabora
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WJICAIBHOTO Ta3a, OTHOCHUTEIbHAS BIAXHOCTh Bo3ayxa, KIIJ wapeanbHOro
TEIJIOBOTO JBUTATENISA; 3JIEKTPUUYECKOE T0JIE€, HAMPSKEHHOCTh AJIEKTPUUECKOrO
NoJIsI, HAanpsDKEHHOCTh MOJIE TOYEYHOrO 3apsiia WM 3apsDKEHHOro Iiapa B
BAKYYME€ U B JUAJEKTPUKE, MOTECHIHMAN 3JIEKTPOCTATUUECKOTO MOJISI, PA3HOCTh
MOTEHIUAJIOB, JJICKTPOABMKYILASI CHJIA, CUJa TOKA, HANPSIKEHUE, MOIIHOCTH
TOKa, DJIEKTpUYECKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, COMPOTHUBIICHHUE
ydyacTKa LeNu C I[OCIAEAOBATeIbHBIM M NapajuledbHbIM  COEJIHMHEHHEM
PE3UCTOPOB, SHEPTUS FNEKTPUUECKOTO MOJISI KOHJAEHCATOPA;

OOBSACHATh OCOOEHHOCTH MPOTEKaHUs (U3MUECKUX SBICHUN: MEXaHMUECKOE
JBM>KCHUE, TEIUIOBOE JBM)KCHUE 4YaCTHUI[ BELIECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBCKOE ABWXKeHUE, nuddy3usi, WCmapeHue, KUTEHWE W KOHJEHCAIIWS,
IUIaBJICHUE U KPUCTAIUIA3AIMs, HAPABIEHHOCTh TEILIONEPENayuH, dJIEKTPU3ALIMS
T€JI, SKBUMIOTEHIUAIIbHOCTh IOBEPXHOCTHU 3apsHKEHHOTO MTPOBOAHUKA;
MPOBOJIUTh HCCIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3MUECKOW BEJIMYUHBI OT
JIPYrol ¢ HCIOJIb30BAaHUEM MPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCUPOBATH PE3YyJbTaThl MOJYUYEHHOW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BHUJI€ TPA(PUKOB C YUETOM aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHMUI,
JIeTIaTh BBIBO/JIBI IO pE3yJIbTaTaM UCCIIEIOBAHNUS;

MIPOBOJIUTH KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEJIMYMH, TP 3TOM BBIOMpATH
ONTUMAJIbHBI METOJl U3MEPEHHUs, OLIEHUBAaTh a0COJIOTHBIE U OTHOCUTEJIbHBIC
MOTPEIIHOCTU MPSMbBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOAUTH OMBITHl IO MPOBEPKE MPEIJI0KEHHON THUIOTE3bl: IUIAHUPOBATh
DKCIIEPUMEHT, COOHMpAaTh HSKCIEPUMEHTAIbHYI0O YCTAaHOBKY, aHaJM3HPOBATH
MOJTYYEHHBIE PE3YJIbTAThI U JAENaTh BBIBOJ O CTATYyCE MPEII0KEHHON TUIIOTE3bI,
coOJro1aTh TpaBujia OE30MAaCHOTO TpyJa MpPU MPOBEIACHUU HCCICIOBAHUN B
paMKax y4eOHOT0 SKCHEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIEI0BATEIbCKON U
MPOEKTHOW [IEATEIIbHOCTH C HWCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB W
J1a060paTOpHOTO 000PYIOBAHUS;

pemiaTh pacy€THhIE 3a/1aud C SIBHO 3a/IaHHOM M HESBHO 3aJaHHON (DU3nuecKoit
MOJIEJIbIO: HA OCHOBAaHUM aHAJIM3a YCJIOBHSI OOOCHOBBIBATH BBHIOOP (pU3MUECKOU
MOJIeNId, OTBEYarolleld TpeOOBaHUSAM 3aJadyH, MPUMEHSATH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJaThl (PU3WYECKUX TEOpWd TMPU HCIOIH30BAHUU
MaTeMaTUYECKUX METOJO0B PELICHHUS 3a/1a4, IPOBOJUTH PACUETHI HA OCHOBAHUU
UMEIOIINXCS TAHHBIX, aHAJIM3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATH METObI
peuieHus ¢ y4éToM NOJYyYEHHBIX Pe3yIbTaTOB;

peraTh KauyeCTBEHHBIE 3a/layu, TPeOyrolue MPUMEHEHUSI 3HAHUN U3 Pa3sHBIX
paszienoB Kypca (GU3MKH, a TaK)KE WHTETPAIMH 3HAHUM U3 JIPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOIO0  IMKJA:  BBICTPAWBaTh  JIOTUYECKYIO  LEMOYKY
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paccyXJIeHU C OIOPON Ha M3YUYECHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NUECKUE
SIBIICHUS;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS ISl OOBSICHEHHS] OCHOBHBIX MPUHITUIIOB
paboThl  U3MEPUTETBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOUCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

IPUBOJUTH MPUMEPHI BKIAZa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

aHAJIM3UPOBaTh M OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
JESATEIbHOCTH YEJIOBEKA, CBA3aHHOW C (PM3MYECKUMU TMPOIECCaMU, C MO3UIIHMA
JKOJIOTMYECKOM  O€30MacHOCTH,  MPEACTaBICHMA O  paldOHAIbHOM
IPUPOIOTIONB30BAHUH, a TAKKE Pa3yMHOM HCIOJIb30BAHUN TOCTHKEHUIN HAYKH
Y TEXHOJIOTUH JJIs AaJIbHEHIIET0 Pa3BUTHS YEJIOBEYECKOr0 OOIIECTBA;
NPUMEHATh Pa3UYHbIe CHOCOOBI paboThl ¢ HHbOpMaIHMEe QU3NIECKOro
COJZIEp>KaHUsl C HCTIOIb30BAHHEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHUH,
IpU 3TOM HCIOJB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHUW IS
MoucKa, TNepepaboTKh M TPEAbsABICHUS Y4eOHOH W HAyIHO-TIOMYJISIPHOMN
uHpOpMaInK, CTPYKTYPUPOBAHUS U HHTEPIPETALUU HH(OPMALIUH, TOJTyUYEHHOU
U3 pa3IUYHbIX HCTOYHUKOB, KpPUTUYECKH AaHAJIM3UPOBATh IMOJIYyYaeMylo
uHGOPMAIIMIO U OLIEHWBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE HMEIOIIUXCS
3HAaHWH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA WH(OPMAIINH;

IPOSIBIISATE OPraHU3ALlMOHHBIE W MO3HABATENIbHbIE YMEHUSI CaMOCTOSITEIbHOTO
npUOOpEeTEeHUs] HOBBIX 3HAHUH B MPOLIECCE BBIMTOJIHEHUS MPOEKTHBIX U Y4EOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaTh B TpyNIEe C WCIOJHEHHWEM pAa3jNYHbIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIMOHATBHO pPACIpPEACNATh ACSITEIbHOCTh B
HECTaHJAPTHBIX CHUTYyalUsX, aJeKBaTHO OIIEHMBATh BKJIAJ KaXJA0ro U3
YYaCTHUKOB TPYIIbI B pEUICHUE paccMaTpuBaeMoil poOJIeMbl;

NPOSIBJISITh MOTHBALMIO K Oyaymied npodeccCHOHaIbHOM AEeSTENbHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIS.

K xonmy oOyuenust B 11 Knacce nipeiMeTHbIE Pe3yabTaThl HA YIIIyOJIEHHOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MOHUMATh POJib PU3UKU B HIKOHOMHYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHON U
ITUYECKON cdepax MeSITEIbHOCTH YEJIOBEKa, POJIb U MECTO (PHU3UKH B
COBPEMEHHOW HAYYHOW KapTUHE MHPA, POJIb ACTPOHOMHUU B IPAKTUYECKOU
JNEATEIbBHOCTH YEJIOBEKAa W JaJbHEWIIEM HAyYHO-TEXHUYECKOM Ppa3BUTHH,
3HAUEHUE  OMNHUCATENbHOM, CHUCTEeMATH3UPYIOIIEH, OOBSICHUTENBHOW U
MPOTHOCTHYECKOW (PYHKIMI (U3MUECKOW TEOpUM — BJIEKTPOJUHAMUKH,
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CHEIUATBHOU TEOPUH OTHOCUTEIILHOCTH, KBAHTOBOUW (DM3HKH, POJIh (PU3NUECKON
Teopur B (POPMUPOBAHUH TIPEACTABICHUM O (PU3HUECKONU KapTHHE MUPa, MECTO
bU3MYeCKO KapTHHBI MHpa B OOMEM POy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEICTABICHUN O IPUPOJE;

pasznuyaTh YCJIOBHS MPUMEHUMOCTH MOJENeH (DU3UYECKUX Tel U MPOIECCOB
(s1BJEHUI1): OJHOPOAHOE DBJIEKTPUUYECKOE M OJHOPOJHOE MAarHUTHOE TOJIA,
TapMOHUYECKHE  KOJICOAHWsS, MAaTeMaTHYEeCKUN  MasTHUK,  HICATbHBIN
NPY>KUHHBIA MAasTHUK, TapPMOHMYECKHE BOJHBI, MACAJIbHBINA KoJieOaTEIbHBIN
KOHTYp, TOHKasl JIMH3a, MOJIEJIEd aTOMa, aTOMHOTO $iIpa U KBaHTOBOW MOJIENU
CBETA;

pasnuyaTh yCIOBUs (TPAHUIII, 00JIACTH) MPUMEHUMOCTH (PH3NIECKUX 3aKOHOB,
MOHUMATh BCEOOUI XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTD
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHATH HJIIEKTPOMArHUTHBIE TPOIECCHl M  SIBIICHUA,
MCIIOJIb3Ys OCHOBHBIC TTOJIOKEHUSI U 3aKOHBI AJIEKTPOAMHAMUKYU U CTIEIUATbHON
TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAHEHHMs AJIEKTPUYECKOro 3apsna, CHUiia
Ammnepa, cuna JIopeHua, 3aK0H 2IEKTPOMarHMTHOM MHIYKIIMH, IPpaBuio JIeHna,
cBsa3b DJIC caMOMHAYKIMHM B 3JIEMEHTE IEKTPUUYECKOW LIEMH CO CKOPOCTBIO
M3MEHEHHS] CUJIbl TOKA, IMOCTYJIAThl CHEUAIbHOM TEOPUU OTHOCUTEIBbHOCTHU
DiHIITEITHA);

aHAJM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOIECCHl U SBJICHUS, HCIOIb3YS
MOJIOKEHUSI KBAaHTOBOW (Pu3uku (ypaBHeHHEe OiHIITEHHa st porodddekTa,
IEepBBIM W BTOPOM  moOCTynarsl  bopa, HpUHIUII ~ COOTHOILIEHUS
HeonpenenénHocte ['eitzenOepra, 3akoHBI COXpaHEHHUsS 3apsOoBOrO0 U
MacCOBOTO YMCEJI U DHEPrUU B SIJEPHBIX PEAKIUAX, 3aKOH PaTUOAKTHBHOIO
pacrajna);

ONMUCHIBATh (U3UYECKUE TPOIECCHl W SBJICHUS, WCIOIb3yS BEIHMYUHBIL:
HaIpsKEHHOCTD SJIEKTPUYECKOTO OIS, MOTEHIIMAT 3JIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHIIMAJIOB, AJCKTPOABIIKYIIAS CUJIa, UHAYKIIUS MArHUTHOTO TIOJIS,
MarHUTHBIA TIOTOK, cuja AMIiepa, UHIYKTUBHOCTH, DJICKTPOJBHKYINAs CHJIA
CAMOMHIYKIIMM, DSHEPrus MArHUTHOTO TIOJii TPOBOJAHUKA C  TOKOM,
PEISITUBUCTCKUM HMITYJIbC, TIOJHAST DHEPTHUs, JIHEPTUs TOKOS CBOOOIHOM
YaCTHIII, DHEPTHUS U UMITYJILC (DOTOHA, MACCOBOE YHCIIO U 3aps]l siApa, SHEPTUS
CBSI3M S7Pa;

OOBSICHATH OCOOCHHOCTH MTPOTEKAHUS (PUBUUECKUX SBICHUMN: 2JICKTPOMArHuTHasI
WHIYKIUS, CAaMOWHIYKIMS, PE30HaHC, HHTephepeHIus BOJH, Aupakius,
JTUCTIEPCHsi, TIOJTHOE BHYTPEHHEE OTpakeHue, (OTOdNEKTpudecKuid ¢hdexT
(portoaddexr), ampda- u Oera-pacnagbl suep, TamMma-w3IydeHUE sIep,
(bu3nYecKue NPUHIIMIBI CHIEKTPATIBLHOTO aHaJIu3a U paboThl J1a3epa;
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ONpEeNIeNIATh HAMPABICHHE WHIYKIIMM MAarHUTHOTO TOJISI TPOBOJHHUKA C TOKOM,
cuibel Amniepa u cuisl Jlopenua;

CTpOUTh HM300paKeHHE, CO3AaBAEMOE IIJIOCKUM 3€pKajioM, TOHKOW JMH30U, U
pacCUUTHIBATH €T0 XapaKTEPUCTHUKY;

MIPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHUE MMOHATHS, TEOPUU U 3aKOHBI
JUIS aHaJIN3a U O0BSICHEHHUS (PU3UYECKHUX MPOIECCOB, MPOUCXOSIIINX B 3BE3/AX,
B 3BE3[IHBIX CUCTEMAax, B MEXIaJaKTUYECKOM CpeJie; JBUKEHUS HEOECHBIX Tel,
ABOJIIOLIMHM 3BE30 U BeceneHHOl;

NPOBOJUTh  HMCCJEJAOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYHUH  C
MCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBATh PE3yJIbTATHI MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKHUX BEIMYHMH B
BUJIE TpaQUKOB C YYETOM aOCOIIOTHBIX IMOTPEIIHOCTEN W3MEpPEHUM, IenaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBAHNUS;

MPOBOJIUTH KOCBEHHbIE U3MEpPEHUsT (PU3HUECKUX BEJIMYMH, TP 3TOM BHIOMpATH
ONTUMAJLHBIA METOJ] U3MEPEHUSI, OIICHUBATH AOCOJIOTHBIE U OTHOCUTEIbHbBIC
MOTPEIIHOCTU MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOAUTL OMBITHl IO MPOBEPKE MPEIJI0KEHHON THUIMOTE3bl: IJIAHUPOBATH
OKCIIEPUMEHT, COOHMpaTh HSKCHEPUMEHTAIbHYIO YCTaHOBKY, aHaJM3HPOBATH
MOJTYYEHHBIE PE3YJIbTATHI U JAENaTh BBIBOJ O CTATYyCE MPEII0KEHHON TUIIOTE3bI;
OMUCHIBATH METO/IbI MOJIyYEHUS HAYYHBIX ACTPOHOMUUYECKUX 3HAHUIA;
coOJroaTh TpaBujia OE30MACHOTO TpyJa MpU MPOBEICHUM HCCIIEIOBaHUN B
pamMKax y4eOHOTO SKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIeIOBATEIHCKON U
MPOEKTHOW JIEATEIIbHOCTH C HMCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U
71a060paTOPHOTO 000PYIOBAHUS;

pemaTh pacy€THBIE 3a/1aud C SIBHO 33JIaHHOM M HESIBHO 3aJaHHOM (hu3nyeckoit
MOJICJIbIO: Ha OCHOBAaHUM aHalIM3a YCJIOBHUS BbIOMpATh (U3HYECKUE MOJENH,
OTBEHAIOIIMEe TpPeOOBAaHUSAM  3a7a4d, TMPUMEHATh (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJaThl (PU3WYECKUX TEOpUM TMPU HCIOIH30BAHUU
MaTeMaTHYECKUX METOJ0OB PEILICHUs 3a7a4, TPOBOJAUThL PACUEThl HA OCHOBAHUU
UMEIOITUXCSl TAaHHBIX, aHAJIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METObI
peuieHus ¢ y4éToM NOJYyYEHHBIX Pe3yIbTaTOB;

peraTh KauyeCTBEHHBIE 3a/layu, TPeOyrolue MPUMEHEHUSI 3HAHUN U3 Pa3sHBIX
paszienoB Kypca (GU3MKH, a TaK)KE WHTETPAIMH 3HAHWK U3 JIPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOIO  IMKJIa:  BBICTpAaWBaTh  JIOTMYECKYIO  IIEMOYKY
paccyXJIeHUM ¢ OMOPON Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE
SABJICHUS;

WCITIOJIb30BATh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS] OCHOBHBIX NMPUHIIATIOB
paboThl  M3MEPUTENBHBIX  MPUOOPOB,  TEXHUYECKHX  YCTPOWCTB M
TEXHOJIOTHYECKHUX MPOIIECCOB;
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IPUBOJUTH MPUMEPHI BKIAZa POCCUHUCKUX U 3apYyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBACHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

aHAJIM3UPOBaTh M OLCHUBATh IOCJIEICTBUS OBITOBOM M IMPOU3BOJCTBEHHOU
JESTEIIbBHOCTH YEJIOBEKA, CBA3AHHON ¢ (PU3MUECKMMHM MPOLIECCAMHU, C MO3ULUN
DKOJIOTHYECKOM ~ O€30MacHOCTH,  MNPEACTAaBICHUHM O  pPalMOHAIBHOM
IPUPOAOIIOIB30BAHNH, a TAKKE PA3YMHOM HCIIOIb30BAHUU JTOCTHKEHUN HAyKU
Y TEXHOJIOTUH JJIs1 JAJIbHEHIIETO pa3BUTHS YEJIOBEYECKOTO OOIIECTBA;
OPUMEHATh pPa3jM4YHble CHOCOOBI paboThl ¢ uHGpoOpManuend (U3NYECKOrO
COJIEpKaHUs C MCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOIOT UM,
IpU 3TOM HCHOJB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU IS
MOUCKA, TNEpepadOTKU M MPEAbSABICHUS Y4E€OHOM M Hay4YHO-TIOMYJIAPHON
uHpOpMaIK, CTPYKTYpUPOBAHUS U HHTEPIIPETALMU HH(OPMALINH, TOJTyYEHHOM
U3 PA3JIMYHBIX MCTOYHUKOB, KPUTHYECKH AHAIU3HPOBATH I10JYy4AEMYIO
UH(pOpPMAIMIO U OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS
3HAHM, TaK 1 HA OCHOBE aHaJIN3a UICTOYHUKA HHPOPMALIUK;

IPOSIBIISITH OPraHU3aLMOHHBIE W MO3HABATEIbHBIE YMEHUSI CaMOCTOSITEIIBHOIO
IpUOOpETEHUs] HOBBIX 3HAHUI B MPOLIECCE BBIIOJIHEHUS MPOEKTHBIX U YYEOHO-
UCCIIEI0BATENCKUX padoT;

paboTatb B TIpYIINE C HCIOJIHEHUEM pPA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy TPYIIIbI, PAllMOHAIBHO PACHPEACNATh NEATENbHOCTh B
HECTAaHIApTHBIX CUTYyallMsX, aJEKBaTHO OLEHWBATh BKJAJ KaXJ0ro U3
YYaCTHUKOB TPYIIIBI B pELICHHE pacCMaTpUBAEMOM MPOOIEMBI;

OpOSIBIISATE MOTHBAIMIO K Oyaymied mnpodeccuoHaIbHOW NeATENbHOCTH I10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Paznen 1. HAYUHBIN METO/ ITIO3HAHMUS ITPUPO/IbI
11 q . 6 https://lesson.academy-
' AYHHBIM METOJL HOSHAHMA HPHPOET content.myschool.edu.ru/03/10
Utoro no pazneny 6
Paznea 2. MEXAHUKA
https://lesson.academy-
2.1 K 1 1
MHEMATHKA 0 content.myschool.edu.ru/03/10
https://lesson.academy-
2.2 1
Junamika 0 content.myschool.edu.ru/03/10
https://lesson.academy-
2. g 1
3 Cratuka TBEPROTO TCNa S content.myschool.edu.ru/03/10
https://lesson.academy-
2.4 1 1
3aKOHBI COXPAHCHUS B MEXAHUKE 0 content.myschool.edu.ru/03/10
Hroro mo pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1

https://lesson.academy-

content.myschool.edu.ru/03/10

3.2 Tepmonnnamuka. TenioBble MalIMHbI 20 1

https://lesson.academy-

content.myschool.edu.ru/03/10
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https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10

ArperaTHble cocTosiHUS BelecTBa. da3oBbie

https://lesson.academy-

. 14
33 MEPEXObI content.myschool.edu.ru/03/10
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
https://lesson.academy-
4.1 DIEKTpHHECKOE nose 24 content.myschool.edu.ru/03/10
o " https://lesson.academy-
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 content.myschool.edu.ru/03/10
43 T 5 https://lesson.academy-
' OKH B PasTIHTIHDIX cperax content.myschool.edu.ru/03/10
Uroro no pazneny o4
Paznen 5. PUBUUYECKHUU TIPAKTUKYM
. https://lesson.academy-
51 PHIHHCCKHH PAKTHYM 16 16 content.myschool.edu.ru/03/10
Wroro mo paszneny 16
PeszepBHOe Bpemst 10
OBHIEE KOJIMYECTBO YACOB I10 170 16

I[MTPOT'PAMME
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https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
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https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10

11 KIIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/n Kontpoabnsie IlpakTuueckue
NPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pazgea 1. QJJIEKTPOINHAMUMUKA
https://lesson.academy-
1.1 M 14
ArHUTHOE ToIe content.myschool.edu.ru/03/11
https://lesson.academy-
1.2 1 1
OMIeKTPOMArHHTHAA HHAYKIH 3 content.myschool.edu.ru/03/11
Uroro no pazneny 27
Pazpen 2. KOJIEBAHUS U BOJIHBI
https://I .acad -

2.1 MexaHudeckue KojieOanust 10 ps://lesson.academy
content.myschool.edu.ru/03/11
https://lesson.academy-

2.2 15

DJICKTPOMATHHTHBIC KONICOaHM content.myschool.edu.ru/03/11

23 MexaHn4yecKkne U 3J1€KTPOMATHUTHBIE 10 1 https://lesson.academy-

' BOJIHBI content.myschool.edu.ru/03/11
https://lesson.academy-

2.4 2 1

Onmika S content.myschool.edu.ru/03/11
Hroro mo paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuoser CTO

5

1

https://lesson.academy-

content.myschool.edu.ru/03/11

Hroro no pazneny

Pa3znea 4. KBAHTOBAS ®U3UKA



https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11

4.1 KopmyckysipHO-BOJTHOBOM JTyallu3m 15
4.2 duznka aToma )
43 ®dwu3nKa aTOMHOTO Spa ¥ AJIEMEHTapHBIX 5
' YJaCTHII
Hroro mo pazueny 25

Pazpea S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 12
Uroro no pazneny 12
Pasznen 6. PUSHUYECKHM TIPAKTUKYM
6.1 duznyeckuil NpakTUKyM 16 16
Utoro no pazneny 16
Paznen 7. OBOBLHAIOLIEE IOBTOPEHUE
Cuctemaru3zanus u o0o01eHne
71 MPEIMETHOTO COACPIKAHUSI U OTIBITA 15
' JEeSITeNbHOCTH, TPHOOPETEHHOTO MPHU
n3yueHuu kypca ¢usuku 10 — 11 knaccoB
Uroro no pazneny 15
PeszepBHOe Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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